APPENDIX A
HISTORIC AND ARCHAEOLOGICAL RESOURCES



Historic Wetlands Habitat

Milford Pond also supports extensive fringing emergent as well as open water
aquatic bed wetlands. Extensive areas of emergent wetlands, composed largely of cattail
(Typha) and sedge (Carex) are located on its southwestern shore, with smaller stands
located on the northwest as well as on the southwest shores of the pond. These areas
provide habitat for numerous avian wetland species, including four state listed threatened
or endangered species. These are the king rail, common moorhen, pied billed grebe, and
least bittern. Generally, these species all utilize extensive cattail and sedge emergent
marshlands, adjacent to open water. Nests are generally built in the dense vegetative
stands, and for some species (i.e. the common moorhen, and pied billed grebe), in areas
on stands surrounded by and/or above areas of open water. Food items consist of wetland
vegetation (i.e. seeds and/or plants) as well as aquatic invertebrates.

In addition to the four species noted above, these wetlands (with the open water)
provide habitat for other waterfowl species, including mallard duck, Canada goose and
great blue Heron. Although not specifically noted, it is also presumed that black duck
inhabit Milford Pond, being common throughout Massachusetts during the spring and
summer months and often closely associated with Mallard duck occupying similar
habitats (Veit and Petersen, 1993, and Laughlin and Kibbe, 1985). It should be noted that
the habitat requirements for all of these waterfowl (as well as the other avian species
noted above) depend upon the presence of open water (for foraging/dabbling) as well as
the emergent wetland (for cover, and/or nesting). Therefore, the reduction of open water
shallow habitat by the filling in of the pond and excessive weed growth can negatively
effect waterfowl habitat as well, particularly habitat for dabbling ducks such as mallards
and black ducks.

Incremental Model

1. Application

In order to compare the habitat benefits gained from dredging the pond, it is
necessary to compare the approximate habitat value of the pond without dredging (no
action alternative) to the habitat value of the pond with dredging (with project
alternative). Dredging is expected to improve the open and deepwater areas of Milford
Pond, restoring it to more recent historic depths. This is expected to not only improve
fish habitat, but may also increase the amount of open water habitat utilized by many
wetland avian species including migratory waterfowl such as black and mallard duck.
However, in some dredging altermatives, the amount of emergent and or aquatic bed
vegetation may be reduced with resulting possible negative effects to some of the
wetland/waterfowl habitat. In order to measure the benefits of the various restoration
alternatives to the various habitat types, an evaluation of the quality and quantity of
habjtat suitable for various species (both aquatic and wetland) is necessary. The model
presented below will be used to measure the overall changes in habitat that may occur



incrementally with each of the various dredging altematives. This includes effects on
wetlands (measured by waterfowl habitat) and lacustrine habitat (measured by fish
habitat).

2. Generic Model Design
a. Description

The U.S. Fish and Wildlife Service has developed Habitat Suitability Index
Models for its Habitat Evaluation Procedures (HEP) Methodology, which measure the
suitability of a given habitat for one or more species. These models use habitat criteria
(variables) that are necessary to support various species (and their life stages) in a given
habitat. These habitat criteria (variables) are generally measurable in a given area of
habitat, and range in value from 0 (unsuitable) to 1 (optimal). By measuring each of
these variables, summing and/or obtaining a geometric or arithmetic/weighted mean for
them, an overall value of the habitat (i.e. Habitat Suitability Index or HSI) can be
obtained for a given species in a given habitat. When comparing various alternatives, the
individual habitat variables can be estimated as to their expected change under each of
the alternatives. The final HSI obtained for each variable for a given species can then be
multiplied by the acres of the restoration project to obtain another value, Habitat Units,
which are a measure of the overall quality of the habitat (for that species) in the project
area that will result from the restoration.

When evaluating an entire ecosystem, generally a group of species is selected
which represent the various habitat types. The total Habitat Units calculated for each
species are summed for each alternative and compared to determine which alternative
provides the most effective restoration (based upon total habitat units gained by the
project). When determining the habitat units for several species, it is possible for some of
the same variables (which are essential to all species) to be measured and incorporated
more than once (i.e. once for each target species). Therefore, a model, which can
evaluate certain required habitat criteria common to more than one species, may be
preferable to one that evaluates each individual species, and could provide a more general
and/or alternative way of evaluating the overall quality and/or quantity of a habitat for a
certain function.

The Habitat Suitability Index Models (noted earlier), published by the U.S. Fish
and Wildlife Service, contain habitat suitability criteria necessary for all life stages of
these species for a specific habitat. As noted earlier, many of the essential water quality
(as well as physical habijtat) criteria are common to several of the various freshwater
lacustrine fish species. These include necessary water quality criteria (i.e. pH, turbidity,
temperature, dissolved oxygen) and physical/morphological habitat components (i.e.
forage, benthic invertebrates). By grouping specific life requisite criteria common to
several target species into a single habitat component, a basic life requisite index for any
body of water can be obtained. This can then be applied (by using a geometric mean)
toward additional species-specific criteria necessary for a target species. For other non-



fish species, a group of common wetland criteria can be developed as well, and then
multiplied by target wetland species criteria (as well as the lacustrine component) output
in the same manner.

For example, most warm water/lacusirine habitats in New England, support a
warm water fish assemblage which includes species such as bluegill and pumpkinseed
sunfish, yellow perch, brown bullhead, chain pickerel, black crappie, and largemouth
bass. Generally, since these fish are typically found in lacustrine habitats, they have
similar habitat requirements, which are common to more than one individual species. All
of them (with the possible exception of brown bullhead) have similar dissolved oxygen
requirements. Therefore, by measuring the range of dissolved oxygen levels in a specific
habitat, the suitability of that habitat for a number of species that genrerally use this
habitat and share similar dissolved oxygen requirements can be determined. Additional
basic habitat requisites (such as forage habitat, pH, turbidity) that are common to a group
of species can be measured, and then used as a general basic habitat model for a given
type of habitat which supports a range of species. Species-specific habitat requirements
can then be added, based upon target species, and weighted according to that species
importance the ecosystem. The entire group of basic as well as species specific habitat
requisites can then be either summed or muitiplied (either to obtain a weighted and/or
geometric mean) to obtain an overall habitat index which will rate the quality of the
habitat to support a variety of species common to the area, as well as individual target
species. The same approach can be applied to other ecosystem components in a given
project (such as wetlands) to obtain a total value ranging between 0 and 1. The model
presented below utilizes this method in order to obtain a measure of the habitat quality of
Milford Pond under various restoration altematives.

3. Methods for Generic Habitat Evaluation Model Used for Milford Pond

The differences between the mode] used below and the existing Habitat
Suitability Index Models published by the Fish and Wildlife Service primarily have to do
with the generalization and combination of several basic life requisites common to more
than one species for the given habitat, with the addition of species specific criteria, to
obtain a single overall suitability index either for a total ecosystem or for an individual
ecosystem component; as opposed to using multiple species models and obtaining a
suitability index for each species. However, the model below does rely upon the Habitat
Suitability Index Models to determine the general life requisite variables as well as the
species variables. Other literature is also used, as well as professional judgment. Also,
where many of the Habitat Suitability Index Models generally incorporate a geometric
mean to reflect the necessity of each of the individual variables, or life requisites (and to
express their independence), the model presented below uses both a geometric mean and
weighted (arithmetic) mean to obtain the habitat index value. This allows the essential
life requisites to have the greatest effect on the overall output, in that if any one of them
has an individual suitability index value of 0, the suitability index value of the entire
habitat becomes 0 regardless of any non-0 values of the other requisites (i.e. the habitat
model is “life requisite” limited).



For the model below a geometric mean is used for the essential life requisites
necessary for more than one species, and the result is then multiplied by a weighted mean
of the species specific variables for the target species. This causes the overall habitat
suitability index to become 0 if any one of the essential life requisites is not met
regardiess if all of the species-specific habitat criteria are met. Conversely, if none of the
species-specific criteria are suitable, and the general life requisites are suitable, then the
total vajue of the habitat will still be above 0, indicating that it will support aquatic life at
least temporarily even though some of the requirements for a particular target species
may be absent. Also, since there is more than one component of the ecosystem that is
being investigated (i.e. two in this case, the wetlands and the open water) a model can be
developed for each of the ecosystem components characteristic to a particular project area
(e.g. lacustrine, wetland or riverine) in order to obtain a value (index) for each between 0
and 1. Each of these individual indices can be multiplied by the total project area, or the
total area (acres) of that particular habitat type within the proposed project area, that will
become available with each of the alternatives in order to obtain the total habitat units for
that habitat type (i.e. wetland or lacustrine, etc.). The general formula is as follows:

{[(GR) * (TRH)]"}=1(f) and
{[(GRw) *(TRw))] '} =I(w)
where

GRf = The geometric mean of each of the general fisheries habitat requisites

TRf = The sum of the species specific habitat requisites {weighted mean) for
specific fish

GRw = The geometric mean of each of the general wetland habitat requisites
TRw = The sum of each of the species specific habitat requisites (weighted mean)
for specific wetland species i.e. waterfow}

HI = Habitat Suitability Index for either open water or wetland habitat, ranging
between 0 and 1.

The individual components are further defined as follows:

GRf={ "; grf)}"”

where
grf = each of the individual general essential habitat life requisites for fish;
and
TRE={f" trf})
where

trf = each of the specific habitat requisites for target fish species
(weighted according importance), and,
GRw={ "; grw;}""
where



grw = each of the individual general essential habitat life requisites for
selected wetland species
and,

TRw = {fV; trw;}

where
trw = each of the specific habitat requisites for target wetland species
(weighted according importance).

Habitat Units are then obtained by the formula HI(z) * A(r) = HU(n), where

HI= Habitat [ndex obtained for either the lacustrine or wetland component from the
above formulae

(n)= The Specific habitat type (i.e. lacustrine or wetland/waterfowl)

A = Area of specific habitat type available for each proposed alternative within the
project area

HU = Habijtat Units

The total habitat Units available for each habitat component for each alternative can then
be summed according to the formula:

HU (Total)= {f V; . HU}
Where
HU= the total Habitat Units from all habitat types

The application of the above general formula to Milford Pond will be described in the
following sections.

Application of Generic Model to Milford Pond

In this incremental analysis, the overall habitat quality of the Milford Pond
ecosystemn will be evaluated under each of the proposed alternatives in order to determine
the most effective restoration plan (i.e. the one which maximizes both the open water and
wetlands habitat value). Comparison is made between the existing (shallow) fish habitat,
which has been degraded by sediment deposition, and excessive vegetation growth, and
the proposed restored (dredged) deeper water habitat without the excessive growth of
aquatic vegetation, better suited for healthy and diverse warmwater fisheries. In
addition, the effects to the associated fringing wetlands habitat will be examined since
this may be affected by some of the proposed dredging alternatives.

Fisheries Habitat

Since smaller populations of many of the historic species still inhabit Milford
Pond, habitat benefits to these species gained by the dredging will be specifically



examined. Since there are several dredging alternatives, the habitat benefits to the target
species associated with each of the dredging alternatives are examined. The target
species selected for this comparison are largemouth bass, black crappie (i.e. Calico bass)
and yellow perch. The reasons for their selection as well as their respective weightings in
the modet will be discussed in the following sections.

Milford Pond historically supported a warmwater fish assemblage. Also (as noted
previously) recent sampling data has indicated that small reproducing populations of
many of these historic species are still present in the pond (i.e. largemouth bass, bluegill,
chain pickerel). Therefore, the basic habitat requirements necessary for their survival and
reproduction are still being met, at least minimally. It is expected that these basic habitat
requirements will improve with the dredging. As noted in the previous section, In order
to measure these benefits a geometric mean was calculated by assigning individual values
to each of a series of habitat components, which are necessary to generally support fish,
and a weighted mean calculated to a series of habitat components essential to support
target fish species. These components (including the target species) were weighted
according to their importance in supporting fish and/or their function in the ecosystem
(expected and existing). These were combined according to the general formula noted
earlier. Values were assigned to each of the components for each of the various
altematives, and the total value was calculated for each alternative as an index. This
index was then combined with the wetland/waterfowl component in order to obtain an
overall habitat suitability index. This overall suitability index was then applied to the
total number of acres of the proposed habitat to be restored.

Methods
Fisheries/Aquatic Habitat Component

General habitat criteria that are necessary to support lacustrine fish species that
presently and historically occupied Milford Pond were selected (GRf). These include the
basic requisites for fisheries and/or aquatic life, which will change in response to
dredging and for which data sets are available. In addition, specific habitat requisites for
several target lacustrine fish species were selected (TRf), which are also expected to
change in response dredging. These were considered partially-independently of the basic
habitat requisites that are necessary to support any type of fishery, in that they apply to an
individual species, but also depend on the basic habitat requisites being met. This target
fish grouping can consist of one or more target species, weighted according to their
importance in the ecosystem and/or habitat restoration priority. As noted however, if
any of the general requisites is unsuitable (value of 0), then the specific habitat requisites
(for the target fish species) also become 0, due to their being multiplied by the index
value obtained for the general requisites (which is a geometric mean of each of the
individual variables necessary to support lacustrine fish). These requisites are listed
below:



General Requisites for Fisheries Habitat (GRf)

Dissolved oxygen (grf})
Turbidity (grfz)
Tempertature (grf3)
Benthic invertebrates (grfy)
Cover (grts)

Forage (grfs)

SANNUIE e e

Species Specific Requisites for Target Fish Species Habitat (TRf)

(Target Species include Largemouth bass, Calico bass, and Yellow Perch). Each of these
requisites will be evaluated for the habitat as to its effect for each of target fish species.

1. Littoral Habitat (trf})
2. Spawning substrate (trf2)
3. Decpwater Habitat (trf3)

(A list of the assumptions on how each of the above general habitat requisites will
change with the various dredging alternatives is presented in Table 1. Discussion of
how these variables will change specific to Milford Pond dredging altematives will
follow in the next section).

A value was assigned to each of the requisites within each of the two functional
groups ranging from 0 to 1, depending on its existing condition with the pond not
dredged and its expected change for each of the dredging alternatives. A value of 0 is the
poorest condition, and a value of ] is optimal condition. The actual value for each
requisite was determined by consideration of specific data obtained from Milford Pond
and comparing it to established criteria published in scientific literature as well as using
direct observation of the affected habitat {using professional judgement). Many of the
criteria that were used for both the general habitat requisites (GRf) and the specific
habitat requisites (TRf) were found in the specific habitat suitability models for that
species (HEP models).

The above two functional groupings (i.e. GRf and TRf) were incorporated into the
general formula discussed previously, and then muitiplied by the total area of the open
water that will become available for each of the dredging alternatives. The same was
done for the wetland component, to obtain a total number of Habitat Units that will
become available for each dredging altemative (Table 2).



Table 1. Assumptions for Variables that will Change with Dredging Alternatives

General Requisites for Lacustrine Fish Habitat

Variables

1. Dissolved oxygen- Will Change with
a. Removal of organic sediments (reduction of BOD)
b. Removal of aquatic weeds blocking surface (i.e. increased
exposure to atmosphere (mixing))
c. Improved flushing if channel is opened and connected by
dredging

2. Turbidity- Will change with

a. Removal of fine sediments

b. Ratio of fine sediments to coarser sediments (depends on
dredging plan)

c. Will not significantly change if same dredging plan (i.e. same
proportions) is used with only varying areas (i.e. 2 acres vs. 4
acres) unless one alternative removes more fine sediments than
the other.

3. Temperature — will change with

a. Decrease in surface to volume ratio (with dredging depth).
Increased volume will increase temperature stability

b. In areas of high groundwater infiltration, will change with
exposure to sandy bottom (i.e. volume of material removed)

c. Increased depths, will increase tendency to stratify and will
maintain colder temperatures at depth during summer. Could
provide colder water habitat if DO is sufficient (example is
Hancock Brook Lake gravel pools)

d. Removal of excess vegetation will increase open water exposed
to atmosphere, will affect surface temperatures

4. Benthic Invertebrates- Will change with

a. Sediment/substrate composition (i.e. removal of fines and
exposure of more coarse, less silt).

b. WIill not necessarily change if the same proportions of
materials are removed over a greater area (1.e. alternatives that
differ only in acres dredged)

c. Will change if different dredging plans are utilized which
disproportionately remove different types

5. Forage —Will change with
a. (If golden shiner) will change with reduction in turbidity
(Lavett and Smith, 1985) i.e. need clear water.
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Opening up of midwater habitat for feeding

Increase in zooplankton and invertebrate availability and/or
accessibility to zooplankton and invertebrates (i.e. could result
from thinning of excessive weed growth).

(if white sucker) then will improve with exposure to bottom
with sufficient DO

(white sucker) need gravel to spawn, so will improve with
exposure of gravel/sand in shallow areas

6. Cover — will change with

a.

b.

if excess weed growth is removed (assumed to little is poor,
and too much is poor)

Optimized where there is enough in shallows, some at depth,
and some open water
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Discussion of Values for Lacustrine Habitat

General Requisites (GRf)

Dissolved Oxygen (grfy)- Dissolved oxygen is required for all aquatic life. Water
quality criteria for many freshwater fish species require a level of at least S mg/L, below
which they begin to show signs of stress. Dissolved oxygen data collected in September
and October of 2002 by BEC showed DO levels ranging from 1.4 - 9.2 mg/L. In
September, the DO levels were only as high as 7.0 mg/L (76% saturation) near the water
surface at a mid pond location. At the bottom of the pond just north of the dam, the
highest DO level at the water surface was only 3.1 mg/L. Levels decreased with depth at
both locations. In October, all measured levels were above 7.0 mg/L and slightly more
uniform with depth, but the highest saturation achieved was 83%. While DO levels are
sometimes adequate to support freshwater fish, there are times when the levels are
severely depleted and are far below the minimum DO level of 5.0 ppm necessary for
survival of aquatic life. Therefore, the dissolved oxygen requisite was given a value of
0.3 for existing conditions (i.e. no action alternative).

In summer months, the thermal stratification of water creates a barrier to oxygen
replenishment in deeper waters from the atmosphere. The depletion of DO 1is principally
due to the metabolic respiration associated with the aerobic decomposition of dead
aquatic vegetation or animal biomass. Removal of the organic sediment which
supportsthe excessive growth of aquatic weeds, as well as removing most of the
excessive growth itself will help to increase the dissolved oxygen levels in the pond. By
eliminating much of the BOD that occurs when these weeds die and decompose, the
overall DO levels throughout the pond should improve. Dredging would eliminate the
aquatic vegetation, thereby reducing the occurence of excessive BOD during
decomposition of these plants. Dredging would also remove the areas of shallow organic
sediments within the photic zone, which promote the growth of the aquatic vegetation.

This action should make it less likely for the plants to re-infest the pond. While an
oxygen deficient Thermocline is still expected to develop during summer months,
reduced aquatic plants will promote increased vertical wind mixing, degrading the
Thermocline and improving surface 0z levels. Partial dredging of the pond would allow
areas of vegetative growth to remain and would improve DO levels throughout limited
areas of the pond. Therefore, the dissolved oxygen requisite was assigned a value of 0.6,
0.5, and 0.4 for the full dredging, 45-acre dredging, and 20-acre dredging alternatives,
respectively.

Turbidity (grf;)-Excessive turbidity in the form of suspended solids is detrimental to
maintaining healthy aquatic life. Generally, excessive turbidity (resulting from high
levels of suspended solids) can kill benthic organisms preyed upon by many fish species
at various life stages by suffocation, as well as covering over their sandijer habitat. This
can negatively effect the fisheries by eliminating the food supply of many fish larvae and
adults. In addition, high levels of turbidity in the form of suspended solids can directly
suffocate fish eggs and larvae, as well as irritate the gills of al} life stages of most fish
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species. This can also lead to stress and/or suffocation. Largemouth bass are adversely
affected by high levels of turbidity, which interfere with reproductive processes and
reduce growth (Stuber et al, 1982). Therefore, optimal lacustrine habitat would be that
with low levels of turbidity.

Water quality sampling in 2002 by BEC revealed turbidity levels ranging from
3.2 to 15 NTU. Sediments in Milford Pond are loamy, loamy sands, sandy loamy and
silty loamy with high organic content. Fine silty material is easily mobilized (i.e. by rain,
increased currents, and/or anything that creates motion close to the substrate) creating
clouds of turbidity. This fine material can adversely affect the aquatic habitat for the
reasons noted above. The Secchi disk depth, a measure of water clarity related to
turbidity, is approximately 3 feet in Milford Pond. This is less than the 4-ft transparency
requirement for swimming beaches in Massachusetts, indicating degraded conditions.
The turbidity in Milford Pond is moderate, but there is the potential for incidences of high
turbidity due to the shallow depths and organic quality of the sediments. Therefore, this
requisite was assigned a value of 0.5 for the no action altemative.

Dredging would remove the shallow fine sediments and restore the parent
material consisting of coarser substrate with fewer fines, reducing the potential for
occasions of high turbidity in the pond due to resuspension of shallow (<4") bottom
materials. Fine organic sediments and shallow depths are present throughout the entire
pond and dredging the entire pond as opposed to smaller portions would remove more of
the fine sediments and impart a more significant effect on reductions in turbidity.
However, leaving a well vegetated margin at the stormwater inlets will help capture
turbidity prior to entering the main basin of the pond. The turbidity requisite value was
thus given a value of 0.6, 0.7, and 0.6 for the full pond dredging, 45-acre dredging, and
20-acre dredging alternatives, respectively.

Temperature (grfs)-Milford Pond is generally characterized as a warmwater fishery. It is
a lacustrine environment with shallow areas exposed to the sun and atmosphere. During
the summer, this exposure can warm the upper layers of the water column to

temperatures generally not suitable for many coldwater/river dwelling fish species. The
filling in of the pond has further reduced the overall water volume of the pond, and
increased the surface area (i.e. increased the surface to volume ratio). This allows the
pond to warm more rapidly, and to higher temperatures than if it were deeper (larger
volume). The temperature in Milford Pond has been observed to exceed 20°C in the
surface layers. Generally, these temperatures are favorable to the proliferation of many
warmwater fish species, although as noted earlier, they can become unsuitable to support
coldwater fish species such as trout. Also, as the water temperature increases, its ability
to carry dissolved oxygen decreases. Therefore, in warmer water, (where there is an
existing biochemical oxygen demand) it is possible For dissolved oxygen levels to more
easily fall below the 5 mg/1 criterion necessary to sustain healthy aquatic life. In addition,
the higher temperatures will actually increase the biological biochemical activity
associated with decomposition, and increase this demand, further depleting the available
dissolved oxygen. This would be detrimental to all fish species.
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Although these temperatures are generally favorable to the proliferation of
warmwater fish species (i.e. largemouth bass, calico bass, etc.), they are not suitable for
coldwater species such as trout, which can survive during the summer in the deeper
layers of many lakes. The dredging of the pond would reduce the surface area and
increase the volume, which would stabilize water temperatures and prevent them from
warming so rapidly. The cooler- temperatures would slow the rates of biochemical
activity (decomposition) taking place in the sediments, which would reduce the
biochemical oxygen demand. Since small populations of bistoric fish species currently
inhabit the pond, it is presumed that temperature is suitable to support them. However, as
described above, it is expected that the dredging will improve the temperature stability in
the pond and improve that component of the habitat. Therefore, the temperature requisite
was assigned a value of 0.5 for the existing condition (no action), and a value of 0.8, 0.7,
and 0.6 for the full pond dredging, 45-acre dredging, and 20-acre dredging alternatives,
respectively.

Benthic Invertebrates-(grfy)-Benthic invertebrates constitute a major food component
of many fish species during one or more life stages. Therefore, they are important even to
top predators, since many of the fishes that they prey upon (forage species) in turn prey
upon smaller benthic invertebrates.A benthic analysis was conducted for the Milford
Pond Diagnostic/Feasibility study in 1984 (IEP/CDM, 1986). Samples were taken at four
sampling stations on May 9, 1984 and December 4, 1984. These sampling stations were
located upstream of the Charles River, Huckleberry Brook, and Louisa Lake inflows and
at the Milford Pond outflow, because samples within the mucky, anaerobic pond
sediments were expected to be quite low. Macroinvertebrate communities found
upstream of the Charles River and Huckleberry Brook inflows exhibited a good diversity
of pollution intolerant, facultative, and pollution tolerant forms. Species found in these
sampling location include blackflies, stoneflies, mayflies, midge larvae, Asellus, and
Hyalella. The presence of these species indicates well-oxygenated unpolluted water.
Macroinvertebrate communities recorded near the Louisa Lake inflow and the Milford
Pond outflow exhibited a fair diversity of pollutant-tolerant and facultative forms.
Species found in this area include Asellus, Hyalella, midge larvae, and mollusks. The
presence of these species with the absence of pollution intolerant species is indicative of
degraded water quality and benthic habitat. In addition, the fine silty consistency of the
sediments which dominate the pond do not generally support a diverse benthic
community characteristic of high quality aquatic ecosystems. Generally the organisms
that would predominate in an environment such as Milford Pond's would be those most
able to tolerate Jower fevels of dissolved oxygen. The fine sediments physically limit
dissolved oxygen availability and the organic content of this sediment contributes to
oxygen depletion through BOD. This habitat component was therefore assigned a value
of 0.4 for the existing conditions (no action).

Removal of the fine sediments by dredging will, in some margins of the pond,
expose the coarser parent material, characteristic of higher quality benthic habitat capable
of supporting a more diverse benthic community in greater numbers. This will improve
the numbers and species of benthic prey available for fishes, and have a positive effect
upon the overall ecosystem. This benefit is more pronounced for dredging of the entire
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pond than for partial dredging, thus the requisite was given a value of 0.6 for full pond
dredging alternative and a value of 0.5 for dredging 45 acres and 20 acres.

Cover (grfs)-Cover is a necessary compounent for all types of fish habitat. Fish need
cover (or structure) in order to hide/holdover during times of inactivity, and predator
spectes will hide while waiting for prey. Smaller fish and/or juveniles need cover in order
to hide from larger predators and feed, and spawning nests for largemouth bass and many
other lacustrine fishes are built where there is cover. In addition, most areas of cover also
provide substrate for aquatic invertebrates necessary as food items. In lacustrine systems,
cover consisting of aquatic vegetation, submerged logs and/or other debris and rocks are
used as nursery habitat for juvenile fish, where they can hide and feed.

Although cover is a necessary habitat component, in order for it to function
effectively it needs to be accessible and available to the organisms that use it. Therefore,
too much cover is detrimental to fish habitat because it cannot be penetrated by the fish
that need to use it. Although dense stands of aquatic vegetation may provide habitat for
many small invertebrate prey organisms as well as larval fish forms, larger juvenile fish
that require these food items are physically prevented from feeding on them. Therefore,
too much cover constitutes poor spawning and rearing habitat for largemouth bass
(Stuber et. al., 1982) as well as many other lacustrine species.

A survey in 1998 showed that Milford Pond is dominated by vegetative-
macrophyte communtties in all but a small area just north of Rosenfeld Park. Thick
growths of eurasian water milfoil, bladderwort and white water lily from the sediment
surface to the pond surface block fish passage and provide too much cover. Although fish
inhabit the pond, optimal cover would consist of aquatic vegetation in lesser densities
than currently exist. Dredging the pond is designed to significantly reduce this aquatic
vegetation by physically removing it as well as removing the nutrient rich sediment,
which supports it. It is expected that once the pond has been dredged, more diverse and
natural revegetation of the littoral areas will occur, which will optimize this habitat
component. Therefore, this requisite was assigned a value of 0.3 for the no action
alternative; a value of 0.5 for the full dredging altemative; and a value of 0.7 and 0.5 for
the 45 acre and 20 acre dredging alternatives, respectively.

Forage (grfs)--Larger predator fishes require forage species for food supply.
Predator species in Milford Pond include largemouth bass and chain pickerel. With the
existing conditions, forage may include young of year bluegills and pumpkinseed, as well
as other species (i.e. young of year yellow perch and white sucker). Other forage species
include golden shiner, which inhabit more open water areas as well as littoral cover
areas.Dredging the pond will open the habitat, making it more suitable for many of these
forage species. In addition, the overall fish habitat is expected to improve, making it more
suitable for a diverse fishery containing additional forage species. Striking a balance
between dredged areas and undredged dense weed beds will optimize the habitat.
Therefore, this component was assigned a value of 0.3 for the no action altemative; and a
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value of 0.5, 0.7, and 0.5 for the full pond dredging, 45-acre dredging, and 20-acre
dredging altematives, respectively.

Discussion of Target Lacustrine Fish Species Habitat Requisites (TRf)

As mentioned previously, the target fish species considered for evaluation were
Jargemouth bass, black crappie and yellow perch. The three species-specific requisites
that will be evaluated for each of these species are Littoral Habitat, Spawning Substrate,
and Deepwater Habitat. These requisites were selected because they are necessary
components for each target species in addition to the basic general habitat requisites
noted above (which are necessary for all lake dwelling fish); and each of these can vary
individually among species. In addition, each of these requisites is expected to change
incrementally with dredging of the habitat. Although they are considered separately for
each of the target species, they are combined with the general habitat requisites and
factored into the total score.

The three target fish species were selected for this evaluation based upon their
historical, existing and/or potential population in the pond, as well as their ecological
importance. Based upon sampling efforts conducted by the MA DFWELE, known
populations of these species are documented to be present within Milford Pond. These
three species were chosen as the target species for this restoration project based on their
importance as gamefish as well as their ecological significance. All three of these species
were found to be present within the pond at varying densities.

Each of the three species-specific variables was evaluated for each target species
with a score assigned between 0 and 1 (as done for the basic general requisites for
lacustrine habitat described earlier). The three values for each species were totaled and
weighted according to that species’ importance in the ecosystem. These were then
combined with the General Requisites values discussed above according to the formula
described earlier (see formula description in section “Methods for Generic Habitat
Evaluation Model Used for Milford Pond”, pages 4-6). For this study, each of the target
species was weighted equally since reproducing populations of these species historically
and presently exist(ed) in the pond, and have ecological importance, as well as value for
recreational fisheries. Since the entire component of the target species specific requisites
(TRf) comprised by each of the individual requisites for each target species (trf) has a
total value of [, the assigned weighting factor for each of them is (0.111). The values of
each of the three target species requisites (trf1-trf9) will be discussed bejow for each the
three target species selected, for each alternative. The calculations of the Habitat Index
for the lacustrine component is presented in Table 2.

Largemouth Bass Micropterus salmoides (Lacepede, 1802)

MassWildlife has been managing largemouth bass since they were introduced into
the Commonwealth one hundred and twenty years ago. The initial introduction of
largemouth bass was undertaken to provide angling opportunities during the summer
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months. The earljest reference to largemouth bass populations in Massachusetts occurred
in 1879 when they were introduced from northern New York State into numerous ponds
of Essex County. During this early period, management consisted of transplanting adult
bass from pond to pond. Beginning in the early 1900's, hatchery culture, and stocking
programs for black bass (largemouth and smallmouth bass collectively) began, which
allowed widespread stocking of fingerlings. By the late 1960's, tagging studies, as well as
surveys in Massachusetts and surrounding states showed that largemouth bass
populations were self-sustaining. It was then determined that stocking bass into waters
with these self-sustaining populations did not improve the fishery, therefore, the
largemouth bass hatcheries, and stocking programs were phased out. Currently years
round fishing season with a five fish per day creel limit of a 12-inch minimum size are
management techniques employed for largemouth bass statewide (MassWildlife).

The largemouth bass (4.7-38.2 inches) is the state’'s most common gamefish. The
largemouth bass is also the largest sunfish. It prefers mud, or sand-bottomed ponds, lakes
and slow-moving rivers with lots of aquatic vegetation and overhead cover. The
largemouth bass eats fishes, frogs, snakes, small ducklings and almost anything alive that
will fit into their mouths. They spawn in May. The males excavate big, platter-like nests
in shallow water near shore and entice females to lay their eggs. The males fertilize,
guard and fan the eggs until they hatch. (Sources: Freshwater Fishes of the Carolinas,
Virginia, Maryland, & Delaware, Massachusetts Wildlife, No. 2, 2000, Special Fishing
Issue and AMC Guide to Freshwater Fishing in New England

Littoral Habitat (trf;)

Lacustrine environments are the preferred habitat of targemouth bass. Overhead
cover in shallow water provides shade and cooler temperatures, allowing bass to remain
all summer. Weedy edges provide points of ambush where bass can dart out to capture
smaller fish. Optimal conditions are lakes with extensive (>25% of the surface area)
shallow areas (<6 meters depth) that support submergent vegetation, yet deep enough (3-
15 m mean depth) for the bass to successfully overwinter. This correlates into 40-60% of
the lake area should be >6m depth to provide optimal overwintering habitat in northern
latitudes (Robbins and MacCrimmon [974; Carlander 1977; Winter 1977).

These littoral habitats (shallow areas) are required for spawning, growth and feeding
areas. Nests are constructed in water depths ranging from 0.15 meters to 7.5 meters, with
the mean water depths ranging from 0.3-0.9 meters (1-3 feet) (Stuber et al. 1982).

The majority of the littoral habitat present in Milford Pond mieets the optimal habitat
criteria for depth, but much of it is not optimized as largemouth bass habitat because of
the density of nuisance aquatic vegetation and soft sediment loadings. For largemouth
bass this requisite was assigned a value of 0.7 for the no action alternative because the
littoral habitat is currently adequate to provide the primary functions for this species. A
value of 0.8 was assigned for the 20 acre and 45 acre dredging alternatives since each
will result in a slight improvement in habitat value for this target. The complete dredging
alternative will result in the removal of littoral habitat; therefore this alternative was
given a value of 0.6.
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Spawning Substrate (trf,)

Largemouth bass spawn in late spring to mid-surmer in water temperatures of
16.718.3°C. The nest is built near aquatic vegetation, and the male protects it. Spawning
grounds usually have firm bottoms of sand, gravel, mud or rock. The sticky eggs adhere
to bottom and the roots of plants. Bass seldom nest on a thick fayer of silt. Some
spawning areas are in open water; others have sparse weeds, boulders or logs. Firm
bottoms make the best nest sites. Bass can easily sweep away light silt. The male fans
over the nest constantly to circulate oxygen-rich water over the eggs. Cover such as
weeds, stumps, logs and rocks provides extra protection for the eggs and fry. Bass that
build their nests next to these objects have less area to guard against sunfish and other
predators (Numerous Citations, from Stuber et al, 1982).

Milford Pond, in its existing condition consists of a littoral zone with a large
percentage of fine silty and highly organic material covering most of the bottom, which
would border on being unsuitable spawning substrate for largemouth bass. The proposed
dredging is expected to restore the substrate to a coarser, harder bottom material, with
significantly less silt and fines, which is more suitable for largemouth bass spawning
habitat. Therefore this requisite was assigned a value of 0.2 for the no action alternative
(not 0 because there is a small reproducing population present indicating that these fish
are still able to use some of the habitat). The dredging alternatives were assigned a value
of 0.5 for this species based on the proposed improvement associated with the removal of
the silty fines.

Deepwater Habitat (trf;) -Warm, shallow, weedy lakes usually hold more largemouths
than deep, cold, clear lakes with little vegetation. However, shallow, weedy bays of deep,
cold lakes may hold good largemouth bass populations. Milford pond is a eutrophic lake
with areas of shallow, fertile water of low to medium clarity. There are extensive stands
of submerged and emergent weeds, commonly extending into mid-lake. The bottom is
mainly soft, highly organic sediments. In this northem latitude, this type of lake may
winterkill. Thick ice and snow cover block out sunlight, so plants can no longer produce
oxygen. Decomposition continues, drawing all oxygen from even the shallowest water.
Bass are one of the first to die in winterkill lakes. In deep, clear waters such as canyon
reservoirs and strip pits, water fertility is usually low. The water contains ample oxygen
from top to bottom, so bass can move wherever they want.

Largemouth bass require depths of at least 9 feet to successfully over winter (from
Stuber et at, 1982). The existing mean depth of Milford Pond is less than two feet, with
the greatest depths being approximately five feet. Dredging the entire pond is expected to
increase the aerial extent of the deeper areas of the pond. This will open deeper areas for
largemouth bass to over winter. The considerable acreage of shallow water depths in
Milford Pond provides poor deepwater habitat for largemouth bass. However, the
presence of these fish has been observed in the pond, therefore the existing condition was
given a rating of 0.2, Dredging the pond will provide a greater extent of deepwater areas
proportional to the area of dredging; thus the requisite was assigned a value of 0.9, 0.8,
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and 0.7 for the full pond dredging, 45-acre dredging, and 20-acre dredging alternatives,
respectively.

Black Crappie Pomoxis nigromaculatus (Lesueur, 1829)

These fish, also known as the "calico bass", were first introduced to
Massachusetts in 1910 and were extensively stocked until 1940. They are found in rivers
and streams, usually in quiet backwaters or deeper areas, and in ponds and lakes. Black
crappies are often associated with cover, such as overhanging trees, submerged brash,
docks, and aquatic vegetation. They often form schools, but larger individuals are
somewhat solitary (Hartel et. al, 2002).

Littoral Habitat (trfy)

Black crappie require littoral areas for spawning and nursery habitat. In addition,
common daytime habitat is shallow water (littoral areas) in dense vegetation and around
submerged trees, brush or other objects (Edwards et. al, 1982). Nests are commonly built
in water that is 1 to 9 feet in depth (Hartel et. al, 2002).

Milford Pond in its existing condition contains abundant littoral area, although the
density of vegetation in many areas inhibits fish passage. Thus, the no action alternative
has been rated as 0.7, while the dredge alternatives were assigned a value of 0.8 and 0.6
for the partial and entire pond dredging alternadues respectively.

Spawning Substrate (trfs)

Spawning occurs from midspring to early summer when water temperatures are
greater than 68 F. Black crappie males construct shallow spawning nests, 6 to 8 inches in
diameter, in or near beds of vegetation, on a soft mud, sand, or gravel substrate (Hartel et.
al, 2002; Edwards et. al, 1982). Extremely fine silts and organic mucks (as are present in
Milford Pond) are not suitable for spawning of many fish species (including black
crappie) for the reasons noted earlier. Dredging will remove the fine silts and mucks,
exposing more suitable spawning substrates.

Therefore, the no action alternative has been rated as poor (0.2). The dredging
alternatives were deemed to provide some relief from the existing condition and have
been rated as 0.5.

Deepwater Habitat (trfs)

Black crappie generally feed (forage) over deep/open water habitat (Edwards et.
al, 1982). This is predominantly absent from Milford Pond in its existing condition,
therefore, this requisite was assigned a value of 0.1 for the no action alternative, and a
value 0f 0.9, 0.8, and 0.7 for the full pond dredging, 45-acre dredging, and 20-acre
dredging alternatives, respectively.



19

Yellow Perch Perca flavescens (Mitchill, 1814)

Yellow perch is a very common warmwater species distributed statewide. They
are important native panfish and a true perch that inhabits nearly every river, lake and
pond in Massachusetts. They are relatively easy to catch and are often one of the first fish
caught by children and new anglers. While yellow perch are found throughout the State
in a variety of habitats, they prefer shallow, weedy protected sections of rivers, lakes, and
ponds, but are most comumon in clear, open water habitats with moderate vegetation.
They are generally intolerant of pollutants and heavy siltation. They gather in schools and
usually swim very close to the bottom. They feed on small fish, insects, crustaceans,
leeches and other invertebrates. They are not shy about feeding during the day when they
pursue their prey with a keen visual sense, often comering fish against a boulder or other
obstruction.

Littoral Habitat- (trf;)

[deal perch habitat consists of cool, clear water with a rock, gravel, or sand
bottom and some vegetation. In those lakes with soft bottoms and massive weed beds that
provide hiding places from predators, the perch are often very small as a result of high
swvival rates among the young, which typically result in a loss of biodiversity and
recreational value.

The majority of the littoral habitat present in Milford Pond is adequate to
support yellow perch populations, although not optimized or ideal due to the density of
nuisance aquatic vegetation and soft sediment loadings. For yellow perch this requisite
was assigned a value of 0.5 as an assessment of the current condition under the no
action altemative. The 20 acre and 45 acre dredging alternatives were each assigned a
slight improvement at 0.8 based on the anticipated improved weed density throughout
the littoral zone resulting from the removal of the soft sediments and the nutrients
bound within. The complete dredging alternative will result in the removal of littoral
habitat; therefore this alternative was given a value of 0.6.

Spawning Substrate- (trf)

Yellow perch spawn in April or May. Adults migrate into shallow weedy sections
and randomly release long strings (up to seven feet) of transparent eggs. They broadcast
their eggs in long, gelatinous strands that adhere to aquatic vegetation or settle to the
bottom. Spawning takes place when water temperatures during spring reach 43 to 48
degrees Fahrenheit, usually at night and in weed, brush, or other cover, to which the
nibbons of eggs will adhere. Yellow perch will rematn in their spawning locations for a
few weeks before moving into deeper water of 65 to 70 degrees Fahrenheit. (Sources:
Massachusetts Wildlife, No. 2, 2000, Special Fishing Issue and Freshwater Fishes of the
Carolinas, Virginia, Maryland, & Delaware). The current spawning substrate consists of
significant soft sediments with dense macrophyte growth. A moderate amount of
vegetation in littoral areas (either aquatic or flooded terrestrial) is important for spawning
(Clady and Hutchinson 1975). The effect of these aquatic macrophyte species on habitat
is often dramatic, with a thick growth from the sediment surface to the pond surface,
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occluding the water column and impeding vertical transport of oxygen and blocking fish
passage. Both the surface and water column species densely shade the sediment surface,
out-competing other bottom rooting aquatic macrophytes that would be more desirable in
terms of less dense growth and adding to the vegetative and structural diversity of the
habitat. Nevertheless, the no action altemative was rated as 0.6 depicting a fair habitat
rating. The partial dredging altemadues, providing the most long lasting benefit to this
habitat component, were given a rating of 0.9, and the full dredging altemative will
provide stightly less improvement for a rating of 0.8.

Deepwater Habitat-(trfs)

Perch inhabit open areas of most lakes with large deep areas surrounded by
shallow weedy areas (mostly natural glacial lakes left by the last Ice Age), but they are
very adaptable. Smaller specimens inhabit weedy shallow areas, while the larger fishes
school around deepwater structures up to 100 feet deep. In summer, they are often found
near the thermocline or the water layer where the temperature suddenly changes
drastically. The thermocline is especially attractive to the fish when it occurs near the
bottom. In fall and winter, yellow perch are found in shallower water and offer a fishing
bonanza for the ice-fisherman just before ice-out. The no action altemative is rated 0.2
based on the lack of deep-water habitat currently present in Milford Pond (not 0 because
yellow perch have been observed in the pond). The dredging alternatives were deemed to
have a detectable improvement in the deepwater habitats category and were promoted to
0.9, 0.8, and 0.7 for the complete, 45-acre, and 20-acre dredging altemnatives,
respectively.

Wetland Habitat Requisites

General Habitat Requisites for Wetland Avian Species/Waterfowl

As discussed previously, Milford Pond is bordered by extensive areas of fringing
wetlands, with large stands of cattails located on its southeast shore, with lesser stands
located on its northwest shore. These areas provide habitat for a number of avian
species, which include pied billed grebe, common moorhen, least bittern, king rail, as
well as mallard duck (and presumably black duck). The set of general habitat requisites
(GRw) necessary for all of these species include:

1) The percent of emergent and scrub shrub wetland vegetation containing cattail
and sedges adjacent to open water (grw;). This is defined by the actual area of this
type of habitat and its proximity to an area of open water, based upon the assumption
that the cover for refuge and nesting habitat is as important as the open water is for
feeding habitat. This is also a measure of the location of the wetland in relation to
the body of water. Assumptions are that a long narrow edge of this type of habitat is
less suitable than a circular or rectangular tract of habitat located near the body of
water with its edge extending in the water, or a long narrow strip of water adjacent to
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a larger arca of emergent cattail marsh. Therefore those areas with long narrow
edges would be less optimal than those that contain approximately equally sized
areas. However, it also may be beneficial for these areas of the emergent cattail
habitat to be divided into two or more larger areas surrounded by open water (i.e.
islands), since some species nest in smaller areas of cattail marsh surrounded by open
water 1.e. King Rail and Pied Billed Grebe. The assumption is that the optimum
ratio or percentage would be 50:50, with an assumed optimum distribution being
arranged with a half of this habitat located on an edge of the water, and half
surrounded by water.

The percent of open water < 3 feet deep (grw,). (This is utilized by dabbling
ducks as well as other avian wetland species). This is necessary for dabbling
(feeding), in order for the various waterfowl noted above to reach the bottom, which
contains food items. In addition, some of the above species feed in areas that are
only several inches deep (King Rail). Others nest in these areas.

Ratio of open water to emergent vegetation (grws) (50:50 is optimal) (Waterfowl
Management Handbook, 1992; Vermont Agency of Natural Resources, 1999). This
measures the actual amounts of emergent vegetation in the water itself (i.e. the
shallow and/or deeper areas inhabited by aquatic vegetation). It is the measure of the
area of the open water itself occupied by emergent vegetation, as compared to the un-
vegetated open water. This is generally used by most waterfowl species for most of
life stages, i.e. nesting and refuge habitat would be in the emergent vegetation,.and
feeding habitat would be in or near the open water, or edge areas.

These three variables comprise the general wetland habitat requisites for Milford Pond as
noted in the general formula on pages S and 6 (GRw). They will be discussed in further
detail below, and also evaluated as to their degree of change with each of the

dredging/restoration alternatives for Milford Pond to obtain individual values (grw).

Specific Habitat Requisites for Target Species (TRw) (Black Duck) (4nas

rubripes).

The specific Habitat Requisites for this species include

1) The depsity of the rooted (including emergent) vegetation present in the
open water areas (trw). Assume that a density if 50% is optimal, denser stands
can interfere with swimming, feeding and can cause entanglement.

2) Percent of backwater supporting insect larvae (trwy) (1.e. mosquitoes) and
other invertebrates for feeding of young (assume that 50:50 is optimal). It would
be measured by the amount of small shallow pools located or interspersed with
the emergent wetland vegetation. Newly hatched black duck young feed on
mosquito larvae, and other invertebrates (Environment Canada) as well as
ducklings of most species. In addition, pre-nesting adults require additional
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protein in the form of aquatic invertebrates found in shallow diverse wetland
communities.

3) Percent of nesting habitat (i.e. scrub shrub/emergent vegetation within 1 mile
of water) (trws). This would generally measure other types of habitat present
(i.e. scrub shrub) wetland within one mile from the open water, in addition to the
existing cattail/sedge habitat. This species can generally nest in sedge,
scrub/shrub, or wooded habitats. However in Maine this species preferred sedge
shrub marshland when available (Kibbe and Laughlin, 1985). These areas need
to be within a reasonable distance from the water to minimize mortality of young
during their migration from the nesting areas

Each of these specific habitat requisites (trw) for the target species (i.e. black duck) will
be assigned a value for each dredging alternative and incorporated into the general
formula noted above, in order to obtain the overall index value for the fish and waterfowl
habitat in Milford Pond.

Discussion of General Habitat Requisites for Wetland Avian Species/Waterfowl
1. Percent of Cattail Marsh adjacent to open water:

As noted, several avian wetland/waterfowl species inhabit the extensive cattail
habitat in Milford Pond. These include four state listed species which are 1) the Least
Bittern (Ixobrychus exilis); 2) the Pied Billed Grebe (Podilymbus podiceps; 3) the King
Rail; 4) the Common Moorhen. These are described below with their habitat
requirements. It should be noted that all of these have the requirement of extensive areas
of Cattail Marsh adjacent to open water.

The Least Bittern (Ixobrychus exilis) is Restricted to Extensive cattail
marshes (Veit and Petersen, 1993) for breeding, Cattail and sedge marshes (Laughlin
and Kibbe, 1985). Nests in emergent vegetation usually near open water. It is generally a
wader but can also climb about on emergent vegetation so it therefore can nest and forage
over water considerably deeper than would be accessible through wading (Laughlin and
Kibbe, 1985). Therefore, the assumption is that ideal habitat includes areas of extensive
cattail marsh, adjacent to open water.

Pied -billed Grebe (Podilymbus podiceps). This species prefers to nest in
marshes, lakes, large ponds and other wetlands, which have an abundant supply of
cattails, reeds, and other vegetation, which can provide cover and nesting materials
(Pied-billed Grebe fact sheet). Nests are built with decayed reeds, sedges, grasses, and
other vegetation. Nests are located in thick vegetation near to or surrounded by open
water, which allows birds to travel to and from the nest underwater and undetected.
Breeding territory generally comprises the area within 150 feet of the nest.  They feed on
aquatic vegetation, seeds, frogs, tadpoles, fish aquatic insects and crayfish (Pied billed
Grebe fact sheet, Massachusetts).
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King Rail (Rallus elegans). This species inhabits large fresbwater and brackish
marshes, dominated by cattails, and other emergent vegetation. They are inclined to
wander onto adjacent fields (King Rail fact sheet, Comonwealth of Massachusetts).
Usually remain hidden among the dense vegetation. Smal} strips of freshwater marshland
are used as breeding territories. Forage in shallow water 2-3” deep concealed by
vegetation. Their diet includes insects, slugs, tadpoles, small frogs, crayfish, grains and
seed from aquatic plants. The nests are made of sedges and grasses in cattails or
other dense vegetation.

Common Moorhen (Gallinula chloropus). This species inhabits large
freshwater marshes and ponds with cattails (7ypha spp.) and other emergent
vegetation. It feeds by wading or diving at the edges of open water. Its food is made up
of grass and sedge seeds and insects (common moorhen fact sheet, Commonwealth of
Massachusetts). These birds forage on open water swimming and diving in order to
prey on vegetation and aquatic invertebrates, and therefore can often be mistaken for
ducks. Nests are built of dead cattails sedges and reads, and are located in dense
emergent vegetation in water depths of 1-3 feet (Laughlin and Kibbe, 1983).

In addition, many waterfowl species (1.e. black duck and/or mallard duck) utilize
emergent cattail marsh habitat for cover and nesting. American Black Duck (4nas
rubripes) habitat includes open marshes, to densely wooded swamps (Veit and Petersen,
1993); such as beaver ponds, glacial kettles, surrounded by bog mats, along creeks, and
rivers, on lakes in swamps as well as extensive sedge or cattail marshland. However in
Maine, this species preferred sedge-shrub marshland when available (Kibbe and
Laughlin, 1985). It is assumed that the habitat requirements for matlard duck would be
similar, since this species is often found associated with black duck, and is believed to
interbreed with it.

For Milford Pond, it is assumed that the existing proportion of cattail marsh is
optimal for the above species, since not only do they occupy that habitat, but this area is
one of the relatively few locations in the State where they can be found.

2. The percent of open water less than 3 feet deep. Shallow water less than 3
feet deep is used by avian wetland and waterfowl species. Dabbling ducks including
black duck require areas of open water less than 3 feet deep in order to forage (Fish and
Wildlife Service, Habitat Suitability Index Model for Black Duck). In addition the
Common moorhen, which occurs in Milford Pond nests in areas of water less than 3 feet
deep. (Common Moorhen fact sheet, Commonwealth of Massachusetts).

3. Ratio of open water to emergent vegetation. In addition to the amount of
cattail and sedge wetland noted in the first variable, the amounts of the open (either
shallow or deep) occupied by emergent vegetation. Wetlands most attractive to dabbling
ducks contain about a 50:50 ratio of open water to emergent vegetation. Patches of
emergent plants, sparse enough to allow a duck to swim through a re more attractive than
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large blocks of thick, unbroken vegetation (Waterfowl Management Handbook, 1992;
Vermont Pond Construction Guidelines, 1999).

Application of Variables to Milford Pond. These requisites with their values
and functional grouping are discussed below. Habitat indices were calculated for four
alternatives, i.e. 1) No action, 2) Complete dredging; 3) Dredging of 45 acres; and 4)
Dredging of 20 acres.

General and Specific Wetland/Waterfow! Requisites for Each Alternative

1. The percent of emergent and scrub shrub wetland vegetation containing
cattail and sedges adjacent to open water (grw).

As noted in its existing state, Milford Pond provides habitat for the four state listed
species noted above, as well as other waterfowl. Extensive stands of Cattail Marsh are
located on the southwest shore with lesser amounts on the northeast shore. Additional
areas of emergent scrub shrub vegetation are located further north on the western shore.
There is currently close to a 50:50 ratio between the amounts of this emergent marsh and
the existing open water habitat (although after May, it becomes overgrown with weeds).
Therefore for the No Action Alternative, this was given a value of 0.9. For the complete
dredging alternative, it was given a value of 0, since the area of cattail marsh on 2ll sides
will be completely removed, and for the dredging of both 43 acres and the 20 acres
alternatives, this was given a 0.9 for each, since these alternatives are not expected to
encroach on the emergent and scrub shrub wetland areas.

2. The percent of open water less than 3 feet deep

This requisite was assigned a value of 0 9 for Milford Pond in its existing state, since
most of the Pond is currently less than three feet deep. For the complete dredging
alternative, it was assigned a value of 0.2, since most of it will be removed, with the
exception of a small strip along the margins of the impoundment. For the two dredging
alternatives, it was assigned a value of 0.7 and 0.8 for the 45 and 20 acre dredging
alternatives respectively (note that the extent of area less than three feet deep is s0
extensive in Milford Pond that this depth in itself does not appear to be limiting.
Therefore, this requisite is not expected to change significantly with either of the two
partial dredging alternatives.

3. The percent area of vegetated open water to emergent vegetation
Currently, the area of open water occupied by emergent vegetation is assumned to

be close to be over 50%, particularly in the summer. Dredging is expected to restore
some of the open water habitat to a2 more optimal ratio, however complete dredging will
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remove too much of this vegetated area. Therefore, this was assigned a value of 0.5 for
the no action alternative, 0.2 for the complete dredging alternative, and 0.7 and 0.6 for the
45 and 20 acre dredging altemnatives respectively.

Specific Habitat Requisites for Milford Pond (Black Duck)

1) The density of the rooted (including emergent) vegetation present in the open
water areas (trw)).

Milford Pond in its existing becomes overgrown with weeds during the summer
months. It is clear of these weeds for only 2 brief period during the early to mid spring.
During the summer months, all available open water becomes totally weed covered and
un-useable by many dabbling waterfowl. Therefore, this was assigned a value of 0.2 for
the no action alternative (since it is useable for some of the time), a value of 0.2 for the
complete dredging alternative, and value of 0.9 and 0.7 for the two partial dredging
alternatives, since they will both remove the dense vegetation which currently chokes the
open water habitat.

2) Percent of backwater supporting insect larvae (trw,)

The existing emergent vegetation in the project area is assumed to provide
sufficient backwater for insect larvae, utilized by young of this species. Therefore it is
assigned a value of 1 for the no action alternative. For the complete dredging altemative
it was assigned a value of .1, since this will remove most of the emergent wetland and
associated backwater from the area. For the 43 acre and 20 acre dredging alternatives
this was assigned a value of 1 for each since each of them will not interfere with the
existing sections of emergent and scrub shrub vegetation and associated backwaters.

3 ) Percent of nesting habitat (i.e. scrub shrub/emergent vegetation within 1 mile of
water) (trws). This variable is only expected to change with the complete dredging
alternative, which will effectively remove most of the existing emergent vegetation in the
project vicinity. Therefore it was assigned values of 1 for the no action, .2 for the
complete dredging, and 1 for each of the partial dredging alternatives.

Calculation of Habitat Units

Habitat Units for each of the Milford Pond dredging alternatives were calculated
according to the formula noted above, where the Indices obtained for both the lacustrine
(i.e. fisheries) habitat and wetland (i.e. waterfowl) habitat were applied to the total acres
of each of these respective habitat types that will become available with each alternative.
These acreages are:
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1) No Action- Total acreage of project is 123. Existing open water boundaries of open
water habitat as measured in 1998 is approximately 70 acres. Therefore the lacustrine
Habitat Index HY was multiplied by 70 acres to obtain the lacustrine Habitat Units, and
the Wetland/Waterfowl HI was multiplied by the total project acreage (123) to obtain the
waterfowl Habitat Units,

2) Complete Dredging- This alternative will open up approximately 102 acres of
Lacustrine Habitat, while leaving a very small edge of wetland around the perimeter of
the pond. Therefore, the Jacustrine component is multiplied by 102. Since the entire area
is still useable to waterfowl, the waterfow] acres are still the total acres of the project, at
123, however the quality change is reflected in the HI.

3) Dredging of 45 Acres-This will create 45 acres of optimal lacustrine habitat, but will
leave approximately 25 acres of open water habitat that is still unchanged. Therefore, 45
acres are multiplied by the HI calculated for that alternative, and 25 acres are multiplied
by the HI obtained for the no action alternative. The waterfow] habitat component is still
multiplied by the total of 123 since the entire project area is still useable for these species.

4) Dredging of 20 Acres-This will open up 20 acres of lacustrine habitat but will leave
approximately 50 acres of open water unchanged. Therefore, the HI calculated for this
alternative was multiplied by 20, and the HI obtained for the no action alternative was
multiplied by 50. The waterfowl habitat component is still multiplied by the total of 123
acres. .

These calculations are presented in the attached spreadsheet.
The total Habitat Units for each alternative are listed below
Alternative 1, No Action

Fisheries HU=28.19

Wetland/Waterfowl HU=90.56

Total Habitat Units = 118.75
Alternative 2, Complete Dredging

Fisheries HU=63.90

Wetland/Waterfowl=0

Total Habitat Units = 63.90
Alternative 3, Dredging of 45 Acres

Fisheries HU =40.42

Wetland/Waterfowl HU=101.75
Total Habitat Units = 142.17



Aternative 4, Dredging 20 Acres

Fishertes HU = 32.44
Wetland/Waterfowl = 97.58
Total Habitat Units = 130.01
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Table 2. Miiford Pond Pond Habitat Restoration - Habitat Units of Optimal Restored Lacustrine Habitat

Available Under Various Project Conditions

Alternative 1: No Action

— et

1 |
j | Total !
| j | Possible |
General Habitat Requisites [ Value ;Welght Multplie Adjusted ValusTotal Score |Score Habitat Inde Habitat Units
. i ! ; !
00 i _ 0.30 1 0.30! ! i 0431
Turbigity ! | 0.50 il 0.500 | | [
Temperature | | 0.70 1! 0.70 | [ {
Benthic Inverts ! i 0.40 11 0.40 | f
Cover [ I 0.30 1l 0.30, |
Forage ) i 0.50 1 0.50]
| i 0.45 0.43 1
i ! ! 0.43 1 0.43
|
Specific Habitat Requisites | | |
i ! |
Largemouth Bass ! ! i !
i r e
Littoral Habitat 0.70 0.1%1 0.08] {
Spawning Substrate 0.20 0.114 0.02 !
Deepwater Habitat 0.20 0.1114 0.02
| 0.12 0.333 0.12
Black Crappis !
|
Littoral Habitat 0.70 0111 0.08 [
Spawning Substrate | 0.20 0.111 0.02 | |
Despwater Habitat I 0.10 0.111 0.01 r 1
0.11 0.333 0.11
Yeliow Perch
Littoral Habitat 0.50 0.111 0.06
Spawning habitat 0.60 0.111 0.07
Deepwater Habitat 0.20 0.111 0.02
0.14 0.333 0.14
0.999 0.38 0.999 0.38
Total Habltat Index for Fisheries Component 0.20 28.19
Wetland Restoration
General Requlsites
Emergent Vegetation/scrub shrub 0.80 1 0.90
Percent Open waler < 3 feet deep 0.90 1 0.90
Pearcent vegetated open water 0.50 1 0.50
i 0.74 7 0.74
Spacific Habitat Requlsites EI |
Black Duck '
Open Water.Emergent Vegetation, Dens 0.20 0.333, 0.07
Percent Backwalter | 1.00] 0.333] 0.33
% Emergent/scrub shrub Within 1 mile ¢ 1.00 0.333 0.33 0.73 0.999 0.73
Total Habitat Index for Watsrfov!vl com|ponent 0.37 80.56
Total Habitat Suitability Index for Habltat | T 0.57 118.75




Table 2 (continued). Milford Pond Pond Habitat Restoration - Hablwt Units of Optimal Restored Lacustrine Habitat|
Available Under Various Proj ect Cond f {_

tions

[

I

J

3

!

Alternative 2: Complete Drdging of Pond Basin
i |

|
[ Total

,} :Possible ;
Genaral Habitat Requisites ‘4_ Value Weight Multplier|Adjusted Value| Tota! Score |Score Habitat Im:!eJ| Habitat Units
DC : 0.60 1 0.60 i 0.53;
Turbidity | 0.60! 1 0.60 | i
Temperature ' 0.50 1 0.50 i I
Benthic lnverts 0.60 1] 0.60 #DIV/0!
Cover 0.50 1 0.50
Forage : 0.40 1 0.40
! 0.53 0.53 1
i 0.53 1 0.53!
| | ]
| i
Spacific Habitat Requisites | 1
|
Largemouth Bass .| |
Littoral Habitat 0.80 0.111 0.09 i
Spawning Substrate 0.50 0.111 0.0 |
Deepwater Habitat 0.90t 0.1 0.10 |
| [ 0.24] 0.333 0.24
Black Crapple i ! {
Littoral Habitat 0.80 0.111 0.09
Spawning Substrate { 0.50 0.111 0.06
Deepwater Habita! ' 0.90 0.111 0.10
0.24 0.333 0.24
Yeliow Perch i
_ ]
Litioral Habitat 0.60 0.111 0.07| i
Spawning habitat 0.80 0.111 0.08
Deepwater Habitat 0.90 0.111 0.10
0.26 0.333 0.26
1 0.74 0.999 0.74
Total Habitat Index for Fisheries Component 0.31 63.90
Watland Restoration
General Requisites
Emergent Vegetation/scrub shrub 0.00 1 0.00
Percent Open water < 3 feet deep 0.20 1 0.20
Percent vegetated open water 0.20 1 0.20
0.00 1 0.00
Specific Habitat Requisites
|
Black Duck B ]
Open Water:Emergent Vegetation, Dens| 0.20 0.333 0.07
Percent Backwater 0.00 0.333 0.00
% Emergent/scrub shrub Within 1 mile o 0.20 0.333 0.07 0.13 0.899 0.13
Total Habitat Index for Waterfow! com|ponent | 0.00 0.00
Total Habitat Sultability Index for Habitat [ | 0.31 63.90




! i . i
Table 2 (continued). Milford Pond Pond Habitat Restoration - Habltat Units of Optimal Restored Lacustrine Habitat B
Avallable Under Various Project Conditions | : !

|

T }
L ;
Alternative 3: Dredging of 45 Acres ! ) i
| - f |
{ ' ! Total .
| Possible
General Habitat Requisites | lvalve ‘Weight Muliplier;Adjusted Value|Tatal Score [Score ‘Habitat Indey Habitat Units
- | | ‘
DO | 0.50] i 0.50 0.65
Turbidity 0.70; 1] 0.70] |
Temperature 0.80! 1 0.80! f
Benthic Inverts 0.50] 1 0.50 | #DIv/o!
Caver 0.70) 1 0.70 i
Forage | , 0.80 1 0.80 ]
! | 0.67 0.65 1 l
[ | 0.65 i 0.65]
: ': | ‘ ‘-
| : | | -
| T |
Specific Habitat Requisites \
| [
Largemouth Bass | !
|
Littoral Habitat 0.80 0.111 0.09
Spawning Substrate 0.50 0.111 0.06
Deepwater Habitat 0.80 0.111 0.09
{ 0.23 0.333 0.23
Black Crappie | |
|
Liftoral Habitat 0.60 0.111 0.07 |
Spawning Substrate | 0.50 0.111 0.06 | B
Deepwater Habitat | 0.80 0.111] 0.09 | i
! ! 0.21 0.333 0.21
Yellow Perch m
Littoral Habitat 0.80 0.111 0.08
Spawning habitat 0.90 0.111 0.10
Deepwater Habitat 0.80 0.111 0.09
0.28 0.333 0.28
0.72 0.899 0.72
Total Habltat Index for Fisherles Component 0.34 40.42
Wetland Restoration |
General Requisites |
Emergent Vegetation/scrub shrup 0.90] 1 0.90
Percent Open water < 3 feet deep 0.70 1 0.70
Percent vegetated open water 0.70 1 0.70
0.76 1 0.76
Speclfic Habltat Requlsltes
Black Duck |
Open Water:.Emergent Vegetation, Dens 0.70 0.333 0.23 |
Percent Backwater [ 1.00 0.333 0.33 !
% Emergent/scrub shrub Within 1 mile o 1.00 0.333 0.33 0.90 0.999 0.90
Total Habitat Index for Waterfowl component | 0.41 101.75
! [ ]
Totai Habitat Suitability Index for Habitat ! | : 0.76 14247




Table 2 (continued). | | | !
Milford Pond Pond Habitat Restoration - Habltat Unlts of Optimal Resfored Lact Lacustnne Hal:utat
Avallable Under Various Praject Cond itions i l[
]
Alternative 4: Dredging of 20 A|cres | | i i i
| ; | :
‘ | | | Total ! I
. J ' ! Possible ]
General Habitat Requisites | ‘Value Weight Multplier| Adjusted Value, Total Score ,|Score Habitat lnde:|Habitat Units
[ [ [ | |
DO | ' 0.40, 1 0.40 | 0.57
Turbidity | 0.60 1 0.60 |
Temperature 0.80 1! 0.8D !
Benthic Inverts 0.50 1 0.50 #DIV/0!
Cover 0.50 1 0.50
Forage 0.70 1! 0.70
| ! 0.58 0.57 1
! | 0.57 1] 0.57]
| ' ' !
\ |
] ! |
!
Specific Habitat Requisites | i
|Largemouth Bass
|
Littoral Habitat | 0.60 0.111 0.07
Spawning Substrate [ 0.50 0.111 0.06
Deepwater Habitat | 0.70] 0.111 0.08
| 0.20 0.333 0.20
Black Crappie '
Littoral Habitat 0.60 0.111 0.07 i
Spawning Substrate 0.50 0.111 0.06 [
Deepwalter Habitat 0.70 0.111 0.08 [
0.20 0.333 0.20
Yellow Perch
Littoral Habitat 0.80 0.111 0.09
Spawning habitat 0.90 0.111 0.10
Deepwater Habitat 0.70 0.111 0.08!
0.27 0.333 0.27
0.67 0.999 0.67
Total Habitat Index for Fisheries Component 0.31 32,44
[
Wetland Restoration
General Requisites
Emergent Vegetation/scrub shrub 0.80 1 0.90
Percent Open waler < 3 feet deep 0.80 1 0.80
Percent vegetated open water 0.60 1 0.80
0.76 1 0.76
Specific Hablitat Requisites
Black Duck
Open Water.Emergent Vegetation, Dens| 0.50 0.333 0.17 ]
Percent Backwater | ! 1.00 0.333 0.33
% ErnergenVscrub shrub Within 1 mile o] 1.00 0.333 0.33 0.83 0.993 0.83
Total Habitat Index for W Waterfowl component ! 0.40 97.58
Total Habitat Suitability Index for Habltnt 0.70 130.01
| |
] . I |




Tabte 2 (continued).

§

Milford Pond Pond Habltat Resto

ratlon - Habitat Units of Optimal Restored Lacustrine Habitat

.E.T,,__.Es?__mm

Available Under Various Project Conditions E
| ! ;
' i [
[ ! | |
! /Dam
General Habitat Requisites |No Action |Complete Dredg|Dredging 45 AqDredge 20 AlRemoval iDam Rem/dredg
Do 0.30 06| 0.50 04
Turbidity 0.50 0.6 0.70| 0.6
Temperature 0.70 0.5 0.80i 0.8
Benthic Inverts 0.40 0.6 0.50; 0.5
Cover 0.30 0.5 0.70] 0.5
Forage 0.50] 0.4 0.80 0.7 |
I | : |
I :
! ,
Specific Habitat Requisites
Largemouth Bass )
| !
Littora) Habitat 0.70] 0.8 0.80 0.60 |
Spawning Substrate 0.20 0.5 0.50 0.50 i
Deepwater Habitat 0.20 0.9 0.80 0.70 !
Black Crappie |
!
| |
Littoral Habitat | 0.70 0.8 0.60 0.60
Spawning Substrate [ 0.20 0.5 0.50 0.50 |
Deepwater Habitat i 0.10 0.9 0.80 0.70
Yellow Perch I
Littoral Habitat 0.50 0.6 0.80 0.80
Spawning habitat 0.60 0.8 0.90 0.90
Deepwater Habitat 0.20 0.9 0.80 0.70
Total Habitat Index for Fisherles Component | 0.00
Waetland Restoration
General Requisites i
Emergent Vegetation/scrub shrub 0.90 0 0.90 0.90
Percent Open water < 3 feet deep 0.90 0.2 0.70 0.80
Percent vegetated open water | | 0.50 0.2 0.70 0.60
Specific Habitat Requisites
Black Duck
Open Water:Emergent Vegetation, Oens| 0.20 0.2 0.70 0.50
Percent Backwater | [ 1.00 0 1.00 1.00
% Emergent/scrub shrub Within 1 mile of 1.00 0.2 1.00 1.00
Tota) Habitat Index for Waterfowl component |
Total Habitat Suitability Index for Habi 0.57 0.31 0.76] 0.70i 0.00







Incremental Cost Analysis

In this section, the costs of the alternative restoration plans are compared with the
environmental benefits, within the framework of an incremental cost analysis, to display
the most cost effective alternatives. An incremental cost analysis examines how the costs
of additional units of environmental output increase as the level of environmental output
increases. For this analysis, the environmental outputs are measured in habitat units. The
analysis is in accordance with IWR Report 95-R-1, Evaluation of Enviroamental
Investments Procedures Manual-Interim: Cost Effectiveness and Incremental Cost
Analyses, May 1995; and ER 1105-2-100, Planning Guidance Notebook, Section 3-5.
Ecosystem Restoration, April 2000. The program IWR-PLAN, developed for the Institute
for Water Resources (IWR), was used to conduct the analysis.

An incremental cost curve can be identified by displaying cost effective solutions.
Cost effective solutions are those increments that result in same output, or number of
habitat units, for the least cost. An increment is cost effective if there are no others that
cost less and provide the same, or more, habitat units. Alternatively, for a given
increment cost, there will be no other increments that provide more habitat units.

Management plans to jmprove environmental conditions at Milford Pood include
different dredging scenarios. Project description, project cost, and the number of habitat
units created by each plan are shown in Table 1. Costs are discounted at an interest rate
of 5 3/8 %. This interest rate, as specified in the Federal Register, is to be used by Federal
agencies in the formulation and evaluation of water and land resource plans for the period
October 1, 2004 to September 30, 2005. The project economic life is considered to be 50
years.

Table 1. Alternatives Cost and Output

No  |Description Cost HU
(5000)
1 No Action 0.0 118.75
2 Dredge 120 Acres | 18,530.9 | 63.90
3 Dredge 45 Acres | 8,071.5 | 142.17
4 Dredge 20 Acres | 4,460.7 | 130.01

Column 1 shows plan designators. Column 2 is a brief description of each plan.
Plan 1 is the no action alternative for dredging. Plan 2 is dredging all, or 120 acres, of
Milford Pond. Plan 3 is dredging 45 acres and Plan 4 is dredging 20 acres. Each of the
dredging plans would dredge to a2 maximum depth of 12 feet. Dredging the entire pond
would result in a total loss of waterfowl habitat resulting in an overall decline in habitat
units. The other two altematives would provide for both waterfow] and fisheries babitats.

Project cost derivation is shown in Table 2. First cost includes all contingencies,
overheads, real estate and study costs (Plans & Specifications). Interest during
construction (IDC) is then calculated assuming a construction period of 12 months for
Alternatives 2 through 4. IDC is an economic cost and not a financial cost. It needs to be



estimated for purposes of project justification, however it is not a financial cost that will
need to be cost shared. Essentially, IDC represents the opportunity cost of funds tied up
in investments, before these investments begin to yield benefit. Once project benefit starts
IDC stops.

Table 2. Project Cost ($000)

Construct.
No. Description First Cost IDC Project Period
Cost (months)
1 No Action 0.0 0.0 0.0 0
2 Dredge 120 Acres 17,118.4 1,412.5 18,530.9 36
3 Dredge 45 Acres 7,768.5 303.0 8,071.5 18
4 Dredge 20 Acres 4,351.9 108.8 4,460.7 12

Cost Effective and Best Buy Plans - Dredge Pond
Environmental Dredging of Milford Pond

=2 e |
Cost Effective Best B

7000

6000

5000

o 4000

3000

2000

1000

120 125 130 135 140
HU

Figure 1

Figure 1 shows all cost effective plans and best buy plans. The vertical axis
represents thousands of dollars. The incremental analysis identified three (out of a
possible four) alternatives as cost effective plans. Alternative 2 is not cost effective
because compared with Alternative 4 it provides fewer habitat units at a higher cost. Best
buy plans are a subset of cost effective plans. For each best buy plan there are no other
plans that will give the same level of output at a lower incremental cost. There are two
best buy plans including the no action alternative.



Best Buy Plans - Dredge Pond
Environmental Dredging of Milford Pond
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Figure 2 shows best buy plans that comprise the incremental cost curve. As in
Figure 1, the horizontal axis represents habitat units created by each project. However,
the vertical axis represents the incremental cost per incremental output as output
increases with project size. The units on the vertical axis are thousands of dollars. Best
buy plans are a subset of cost effective plans. For each best buy plan there are no other
plans that will give the same level of output at a lower incremental cost. There are two
best buy plans.

Increments that comprise the best buy plan curve are alternatives 1 and 3, the
without project, or no action alternative; and dredging 45 acres. Plan 4 is not a best buy
plan because it results in less output at a higher incremental cost than Plan 3. The best
buy plan curve is the incremental cost curve. Incremental cost and incremental output are
the changes in cost and output when the cost and output of each successive plan in terms
of increasing output are compared. Incremental cost per output is the change in cost
divided by the change in output, or incremental output, when proceeding to plans with
higher levels of output. Table 3 shows incremental cost for each best buy alternative.



Table 3. Incremental Cost Curve ($000)

Inc. Cost
Ave. Inc. Inc. per
No Alternative Cost HU Cost Cost HU Inc. HU
1 No Action 0.0 118.75 0.0 0.0 0.0 0.0
3 Dredge 45 Acres | 8,071.5 | 142.17 56.8 8,071.5 | 23.42 344.6

In the incremental cost curve (shaded area in Table 3), incremental cost per unit

increases with output, or habitat units. Development of the incremental cost curve facilitates
the selection of the best alternative. The question that is asked at each increment is: 1s the
additional gain in environmental benefit worth the additional cost? In this study, the
incremental cost curve consists of only two points represented by Altemnative 1 and
Alternative 3 (without project condition and dredging 45 acres. Alternative 3 would dredge
45 acres of Milford Pond. This increment would provide an additional 23.42 habitat units
over the without project alternative at an incremental cost of $8,071,500. The incremental

cost per habitat unit is $344,600.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

New England Field Office
70 Commercial Street, Suite 300
Concord, New Hampshire 03301-5087

November 19, 2004

Reference: Project Location
Aquatic Habitat Restoration of Milford Pond Mitford, MA

David Dulong

Engineering/Planning Division

U.S. Army Corps of Engineers

696 Virginia Road

Concord, MA 01742-2751

Dear Mr. Dulong:

This is in response to your fetter requesting a final Fish and Wildlife Coordination Act report, as welf
as information on the presence of federally-listed and/or proposed endangered or threatened species,

in relation to the proposed subject project.

Endangered Species Comments

Based on information currently available to us, no federally-listed or proposed, threatened or
endangered species or critical habitat under the jurisdiction of the U.S. Fish and Wildlife Service
(Service) are known to occur in the project area. Preparation of a Biological Assessment or further
consultation with us under Section 7 of the Endangered Species Act is not required. '

This concludes our review of listed species and critical habitat in the project location and environs
referenced above. No further Endangered Species Act coordination of this type is necessary for a
penod of one year from the date of this letter, uniess additionat information on listed or proposed
species becomes available.

Fish and Wildlife Coordination Act Comments

We have reviewed the Draft Environmental Assessment (DEA) for the Aquatic Habitat Restoration of
Milford Pond. While the Service does not oppose the project, our preferred course of action would
have been to remove the dam and restore the area to its historic cedar swamp condition, or to allow
the wetland successional process to occur, which would have eventually resulted in the conversion of
Milford Pond to an emergent wetiand community.



We understand those alternatives were considered during the project planning process, and we
accept the reasons why they could not be implemented. Therefore, the Service concurs with your
Finding of No Significant Impact.

This concludes our Final Fish and Wildlife Coordination Act Report. These comments do not
preclude future evaluation and recommendations by the U.S. Fish and Wildlife Service, pursuant to
the Fish and Wildlife Coordination Act (48 Stat. 40]1: 16 U.S.C. 661 et seq.), should project specifics
change.

Thank you for your coordination. Please contact us at 603-223-2541 if we can be of further
assistance,

Sincerely yours,

William J. Neidermyer

Acting Supervisor
New England Field Office



United States Department of the Interior

FISH AND WILDLIFE SERVICE

New England Field Office
70 Commercial Street, Suite 300
Concord, New Hampshire 03301-5087

RE: Milford Pond Ecosystem Restoration May 13, 2002
Milford, Massachusetts

David L. Dulong

Engineering/Planning Division

New England District, Corps of Engineers
696 Virginia Road

Concord, MA 01742-2751

Dear Mr. Dulong:

This responds to your Apnil 5, 2002 Jetter requesting information on the presence of federally-
listed and proposed, endangered or threatened species in relation to the proposal to conduct an
Aquatic Ecosystem Restoration project for Milford Pond in Milford, Massachusetts. Our
comments are provided in accordance with Section 7 of the Endangered Species Act (ESA) of
1973, as amended (16 U.S.C. 1531-1543).

Based on information currently available to us, no federally-listed or proposed threatened or

« —. — _._endangered speciesunder the jurisdiction of the 11 S_Fish and Wildlife Service are known tooccur ... __.
in the project area. Preparation of a Biological Assessment or further consultation with us under

Section 7 of the Endangered Species Act is not required. Should project plans change, or
additional information on listed or proposed species becomes available, this determination may be
reconsidered.

Thank you for your cooperation. Please contact me at 603-223-2541 if we can be of further
assistance.

Sincerely yours,

Joly (0 7
Philip Morrison

Wildlife Biologist

New England Field Office






COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

DEPARTMENT OF ENVIRONMENTAL PROTECTION
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500

JANE SWIFT BOB DURAND
Governor Secretary

LAUREN A LISS
Comm issioner

May 13, 2002

Mr. Tom Jenkins

Baystate Environmental Consultants, Inc.
296 North Main Street

East Longmeadow, MA 01028

Re:  Sampling and Analysis for Milford Pond, MILFORD

Dear Mr. Jenkins:

F've reviewed the above referenced sampiling plan, dated April 29, 2002, and the
sampting locations and frequencies appear adequate. If you are considering uptand placement
of the sediment, it would be preferable to perform Extractable Petroleum Hydrocarbons (EPH)
using Method for the Determination of Extractable Petroleum Hydrocarbons, developed by MA
Dept. of Environmentai Protection, January 1998, with a detection limit of 50 ma/kg, rather than
using the EPA Method 418.1 method for TPH. You also may wish to consider adding analysis
for Volatile Organic Compounds (VOCs), EPA method 8260, should the use or disposal of
sediment at a Massachusetts landfill be a potential management option. Although the results of
the preliminary sampling and analysis indicate that there only low levels of contaminants of
cencem, please be aware that Toxicity Characteristic Leaching Procedure (TCLP) is required to
be performed when sediment concentrations of metals or organic compounds are equal to or
greater than the theoretical concentration at which TCLP criteria may be exceeded, e.g., As >
100 mg/kg, Cd > 20 mg/kg, Cr > 100 mg/kg, Pb > 100 mg/kg, Hg > 4 mg/kg.

DEP’s Water Quality Certification program determines sediment chemical suitability for
upland placement using two sets of criteria. For metals (including arsenic) the Massachusetts
Soil Background concentrations established by DEP's Office of Research and Standards
(Interim Final Policy WSC/ORS-95-141) are used to ensure non-degradation of upland areas
and to minimize ecological risk in the absence of site-specific chemistry and risk assessment
data. For PAHs, PCBs and petroleum hydrocarbons DEP is using the Method 1 standards for
S-1 from the MCP (Massachusetts Contingency Plan) to protect human health in the upland
area where suitable sediments may be placed (see enclosure).

Should you wish to evaluate the sediment for potential reuse or disposal at a
Massachusetts landfill, you may wish fo review the Department’s policy COMM-94-007, interim
This loformation is avallable In alteraate forruat by calling our ADA Coordinator at (617) 574-6872.

DEP on lhe World Wida Web: hitp://www.mass.gov/dep
Q Printed on Recycled Papar



Milford Pond Restoration
Page 2

Policy for Sampling, Analysis, Handling and Tracking Requirements of Dredged Sediment
Reused or Disposed at Massachusetts Permitted Landfills (see enclosure).

Please call if you have any questions. | can be reached at 617-292-5893.
Sincerely,

MW%/Z%

Yyonne Unger
Environmental Analyst

Cc: files



Upland Placement within 100-Year Floodplain at Project Location

DEP’s 401 Water Quality Certification program determines sediment suitability for upland
placement using two sets of criteria. The Massachusetts Soif Background concentrations
established by DEP’s Office of Research and Standards (Interim Final Policy WSC/ORS-95-
141) are used to ensure non-degradation of upland areas and to minimize ecological risk in the
absence of site-specific chemistry and risk assessment data. DEP is using RCS-1 standards
from the MCP (Massachusetts Contingency Plan) to protect human healih in the upland area
where suitable sediments may be placed. The contaminant limits are summarized in the

following table.

Contaminant

MA Background Soil
Concentrations or RCS-1
Standards from 310 CMR 40.1600
mg/kg {dry wi.)

Arsenic 17
Cadmium 2
Chromium 29
Copper 38
Lead 99
Mercury 0.3
Nickel 17
Zinc 116
Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene 4
2-Methylnaphthalene 4
Acenaphthylene 100
Acenapthene 20
Fluorene 400
Phenanthrene 100
Anthracene 1000
Fluoranthene 1000
Pyrene 700
Benzo(a)anthracene 0.7
Chrysene 7
Benzo(b)fiuoranthene 0.7
Benzo(k}fluoranthene 7
Benzo{a)pyrene 0.7
Indeno(1,2,3-cd)pyrene 0.7
Dibenzo{a,h)anthracene 0.7
Benzo(g,h,l)perylene 1000
Polychlorinated Biphenyls (PCBs) 2
Extractable Petroleum Hydrocarbons
Co through Cys Aliphatlc 1000
C1g through Cas Aliphatic 2500
Cis through C,, Aromatic 200

Off-site, Upland Placement

Upland, off-site placement of sediment requires that a Beneficial Use Determination (BUD) be

issued from the Region’s Buearu of Waste Prevention staff.

Off-site, Upland Disposal at Location other than a Landfill

Upland disposal of sediment requires that the site be regulated under the MA Site Assignment
Regulations for Solid Waste Facilities at 310 CMR 16.00 and the Solid Waste Management

Regulations at 310 CMR 19.000.




Landfill Reuse

The requirements regarding the reuse or disposal of sediment at a Massachusetts’
permitted fandfill is outlined in the Department'’s policy, COMM-94-007, Interim Policy for
Sampling, Analysis, Handling and Tracking Requirements for Dredged Sediment

Reused or Disposed at Massachusetts Permitied Landfills. The contaminant limits are

summarized in the following table.

Contaminant

Contaminant Maximums for Sediment
Reuse at Lined Landfills
mg/kg (dry wt.) from COMM-94-007

Arsenic 40
Cadmium 80
Chromium 1000
Copper --
Lead 2000
Mercury 10
Nickel -
Zinc -

Polycyclic Aromatic Hydrocarbons (PAHS)

Must sum to less than 100

Polychlorinated Biphenyls (PCBs)

Must sum to less then 2

Petroleum Hydrocarbons

Extractable petroleum hydrocarbons
must sum to less than 5000, or TPH
must be less than 5000

(TCLP)

Toxicity Characteristic Leaching Procedure

Required to be performed when
sediment concentrations of metals or
organic compounds are equal to or
greater than the theoretical
concentration at which TCLP criteria
may be exceeded: As > 100 mg/kg,
Cd > 20 mg/kg, Cr > 100 mg/kg,

Pb > 100 mgskg, Hg > 4 mg/kg.

Volatiie Organic Compounds (VOCs)

Must sum to less than 10

The entire policy can be downioaded from the Department’s website - the URL is

http://www.state.ma.us/dep/bwp/dswm/files/dredge .htm




The Commonwealth of Massachusetts
William Francis Galvin, Secretary of the Commonwealth

istorical C issi
March 5, 2003 Massachusetts Histor ommission

Rosalie T. Fauteux

Environmental Engineer

Baystate Environmental Consultants, Inc.
296 North Main Street

East L ongmeadow, MA 01028

RE: Milford Pond Restoration Project, Milford, MA. MHC ¥RC.27205. ROEA #12369.

Dear Ms. Fauteux:

Thank you for your inquiry to the Massachusetts Historical Commission (MHC) requesting
information conceming the proposed project referenced above. The MHC has reviewed our files
and the information that you submitted, including the location of the two sediment disposal areas.

After review of these materials, MHC has determined that the project as presently proposed is
unlikely to affect any significant historic or acchaeological resources. No further MHC review is
required of the proposed project as planned.

These comments are offered to assist in compliance with Section 106 of the National Historic
Preservation Act of 1966 as amended (36 CFR 800), MGL c. 9, ss. 26-27C (950 CMR 71), and
MEPA (301 CMR 11). Please contact me if you have any questions or need additional
information.

Sincerely,

Bdward L. Bell
Senicr Archaeologist _
Massachusetts Histoncal Commission

xc:

Secretary Ellen Roy Hertzfelder, BOEA/MEPA Unit
DEP-CERO

Crystal Gardner, USACOE-NED-Regulatory

Kate Atwood, USACOE-NED

Milford Historical Commission

220 Morrissey Boulevard, Boston, Massachuserts 02125
(617) 727-8470 « Fax: (617) 727-5128
www.state.ma.us/sec/mhc
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Becermber 8 ')oqlg;,he Commonwealth of Massachusetts
ecember &, ~USWiiliam Francis Galvin, Secretary of the Commonwealth AR SLUYE
REGEIVEL

Mzssachuserts Historical Commission
Secretary Bob Durand

Executive Office of Environmental Affairs wev g oo
Attn.: Doug Vigneau, MEPA Unit EOEA #12369 T
251 Causeway Street, Suite 900

Boston. MA 02114 @%E? &

RE: Milford Pond Restoration Plan, Milford. MHC #RC.27205. EOEA #12369.
Dear Secretary Durand:

Staff of the Massachusetts Historical Commission have reviewed the Environmental Notification
Form submitted for the project referenced above. Review of MHC's files indicates that we
recently commented on the project, and a copy of MHC’s letter (10/27/200) was included with
the ENF within Attachment 1.

Review of the Inventory of Historic and Archaeologicat Assets of the Commonwealth indicates
that the project area is located in the vicinity of a recorded historical archasological site (MIL-
HA-2), the structural foundation remains of the Louisa Lake Ice Company that appear to be
located on the northwest side of Dilla Street, adjacent to Louisa Lake. The project area is also
located in the vicinity of Pine Grove Cemetery (MIL.801) at Cedar and Dilla Streets. Based on
the favorable environmental setting of the project area, unrecorded archaeological sites may be
present in the project area. In New England, archaeological sites are usually buried and thus
require systematic archaeological investigation to be located and identified. The archaeologically
sensitivity of the project area is principally defined by the project area’s location in proximity to
wetlands resources associated with the Charles River drainage and the discovery of ancient
Native American archaeological sites in the project area vicinity, and within identical
environmental settings within the Charles River drainage. Because the locations of several
aspects of the project have not yet been described, presently the MHC cannot determine if any of
Milford’s previously identified historic and archaeological resources are in proposed project
impact areas.

Additional information is required by the MHC to evaluate the proposed project. Depending on
the Jocation and design of aspects of the project that have not yet been selected or described, the
project has the potential to affect historic and archaeological resources. Activities that coutd

" affect cultural resources include site preparation and placement of mechanical dewatering
equipment at an upland dewatering site; the restoration of the dewatering site following the
project for an improved boat launch and area of public access; and stormwater management
facilities. As early as possible, and well in advance of implementing the project, detailed project
plans and original, representative photographs of the project locations should be submitted to the
MHC for vur review and comment to determine whether or not an intensive (lacational)
archaeological survey (950 CMR 70) should be conducted in project impact areas. The goal of the
survey, if necessary, is to locate, identify, and evaluate any significant historic or archaeological
resources that could be affected by the project, and to provide information so that MHC can

220 Morrissev Boulevard, Boston, Massachusetts 02125 ~(617) 727-847Q
Fax:(617) 727-5128 - TTY:(617) 878-3889
wwnw sStare ma.us/sec,/mhc



consult with project planners to avoid, minimize, or mitigate impacts to significant cultural
resources, prior to implementing the project. The ENF indicates that the project planners will
coordinate with the MHC to assist in this regard.

These comments are offered to assist in compliance with Section 106 of the National Historic
Preservation Act of 1966 as amended (36 CFR 800), MGL ¢. 9, ss. 26-27C (950 CMR 71), and
MEPA (301 CMR 11). Please contact me if you have any questions or need additional
information.

Sincerely,

Edward L. Bell
Senior Archaeologist
Massachusetts Historical Commission

xc:
Paul G. Davis, Baystate Environmental Consultants, Inc.
Michael Santora, Milford Town Engineer

Milford Historical Commission

DEP-CERO-Wetlands

DEP-DWWR

Karen Kirk Adams, USACOE-NED-Regulatory

Kate Atwood, USACOE-NED



October 27, 2000

Jacob Masenior

Environmental Scientist

Baystate Environmental Consultants, Inc.
296 North Main StEdae Commonwealth of Massachusetts

East Longmeadowki"lﬂlﬁhl?%anms Galvin, Secretary of the Commonwealth

achusetts istorical Commission
RE: Milford Pond (formerly Cedar warnp Pond) estor;gon glan Mﬁo}g

MHC #RC.27205.

Dear Mr. Masenior:

Thank you for your inquiry to the Massachusetts Historical Commission (MHC) requesting preliminary
information on the presence of historic and archaeological resources in the project area referenced above,
received by the MHC on October 4, 2000. I understand that you are preparing an Environmental
Notification Form (ENF) for the project. When available, please submit a copy of the ENF to the MHC.

Review of the Inventory of Historic and Archaeological Assets of the Commonwealth indicates that the
project area is located in the vicinity of a recorded historical archaeological site (MIL-HA-2), the structural
foundation remains of the Louisa Lake Ice Company that appear to be located on the northwest side of
Dilla Street, adjacent to Louisa Lake. The project area is also located in the vicinity of Ping Grove
Cemetery (MIL.801) at Cedar and Dilla Streets. Based on the favorable environmental setting of the project
area, unrecorded archaeological sites may also be present. [n New England, archaeological sites are usually
buried and thus require systematic archaeological investigation o be located and identified. The
archaeologically sensitivity of the project area is principally defined by the project area's location in
proximity to wetlands resources associated with the Charles River drainage and the discovery of ancient
Native American archaeological sites in the projecl area vicinity. ‘

MBC understands that the proposed hydraulic dredging project will not impact any aceas outside the
existing pond basin footprint, except for an approximately 2 acre dewatering site, the location of which has
not yet been determined. When available, please submit to the MHC a copy of the appropriate section of
the USGS quadrangle map and larger-scale project pians for the proposed dewatering site and current,
original, representative photographs of the proposed dewatering site. Please determine whether Milford
Pond (formerly Cedar Swamp Pond) has éver been previously subject to hydraulic dredging, and if so the
previous dredging locations and depths in celation to the proposed dredging locations and depths. Review
of this information will assist the MHC to determine whether or not the proposed project is tikely to affect
any significant historic or archaeological resources.

These comments are offered to assist in compliance with Section 106 of the National Historic Preservation
Act of 1966 as amended (36 CFR R00), MGL ¢. 9, ss. 26-27C (950 CMR 71), and MEPA (301 CMR 11).
Please contact me if you have any questions or need additional informziion.

Sincerely,

ward L., Bell
Senior Archaeologist
Massachusetts Historical Commission

Xc:
Milford Historical Commission
DEP-CERO-Wetlands

DEP-DWWR

Karen Kirk Adams, USACOR-NED-Regulaiory
Kate Atwood, USACOE-NED

220 Morrissey Boulevard. Boston, Massachusetts 02125 - (617) 727-8470
Fax:(617) 727-5128 - TTY: (617) 878-3889
wew state.ma.us/sec/nbc
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May 29, 2002

David L. Dulong, P.E., Chief
Engineering/Planning Division

New England District, Corps of Engineers -
696 Virginia Road

Concord, Massachusetts 01742-2751

Dear Mr. Dulong:

Thank you for your Aprif 5, 2002 letter to Linda Murphy concerning the Milford Pond Ecosystem
Restoration Project in Milford, Massachusetts. We appreciaie the dpportunity to panticipate in
the recent site visit and to provide comments on the proposed project.

The upper Charles River is a valuable resource used both for recreation and as a habitat for fish,
other aquatic life and wildlife. Unfortunately, the upper Charles River has significant water
quality and water quantity issues that prevent full attainment of uses designated within the
Massachusetts Water Quality Standards. Qf particular concern to EPA in connection with this
project is the river’s aquatic life habitat use, defined as a native, namrally diverse, community of
aquatic flora and fauna. Full attainment of the aquatic life use will require significant reductions in
phosphorus loadings in order to reduce eutrophication. Eventually, it also may require changes to
existing hydrologic modifications and physical habitat impairments such as those caused by dams.

While the proposal for dredging will likely result in improved control of macrophyte growth
within the pond, without adequate controls on phosphorus inputs the macrophytes likely will be
replaced by water column and floating aquatic plant species. As little as 10 ug/l of phosphorus
can stimulate plant growth. A more complete evaluation of phosphorus sources and control
alternatives for preventing continued eutrophication of the pond should be completed before
resources are spent on dredging. Water column algae hjooms and fipsting aquatic species would
continue to impair the uses desired by the Town and would over time undermine the benefits of
dredging as the result of the accumulation of decaying vegetation on the bottom of the pond.

This section of the Charles River was impounded for flood control purposes in 1936, but it is our
understanding that the flood controls at the dam have not been in use for over 20 years.

Removing the dam and restoring the natural wetland systemn and the free flowing nature of the
river should be fully evaluated. Such an altemative may also be mare effective in addressing the
existing aesthetic issues associated with the eutrophic pond. This aliernative is consistent with the
goals of the Water Resources Development Act relative to reestablishing the atributes of a

natural functioning and self regulating system, Maintaining an artificial pond within a river system
results in displacement of the natural fluvial species of fish and the replacement of a namwally
diverse wetland plant community with a cantail dominated cornmu.nity

Teoll Fros » 1-888-372-7341 !
lnlemat Addmss (UFIL) . han/www ep&govlrogloM
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Alternatives that involve maintaining the dam should, in addition to considering the eutrophication
conceyns described above, fully evaluate impacts to stream flow, alternatives for restoring natural
flow regimes downstream of the dam, and altematives for providing fish passage. Such an analysis
should include an assessment of the cumulative alterations to the natural stream flow regime that
occur now.

We look forward to working with the Corps of Engineers and the Town of Milford to address the
aesthetic and water quality issues in Milford Pond. If you have any questions regarding our
comments please contact me at (617) 918- 1791 or David Pincumbe at (617) 918-1695.

c ely,

Da\nd M. Webstcr, Director

Massachusetts State Program Office

cc: Robert Golledge, DEP-CRO
Glenn Haas, DEP-Boston
Nancy Thorton, DEM .



Commonwealth of Massachusetts

Division of
Fisheries & Wildlife

Wayne F. MacCallum, Director April 12, 2002

David L. Dulong

Department of the Army

New England District, Corps of Engineers
696 Virginia Road

Concord, MA 01742-2751

Re: Milford Pond Ecosystem Restoration Project
Milford, MA
NHESP File: 02-10344

Dear Mr. Dulong,

Thank you for contacting the Natural Heritage and Endangered Species Program for information
regarding state-protected rare species in the vicinity of the above referenced site. I have reviewed the site
and would like to offer the following comments.

Our database indicates that the site is within Priority/Estimated Habitat PH 983/WH 3090, which has

~ been delineated for the Common Moorhen (Gallinula chloropus), a species of special concern, the Pie-
billed Grebe (Podilymbus podiceps), an endangered species, the Least Bittern (Iobrychus exilis), an
endangered species, and the King Rail (Rallus elegans), a threatened species. These species are protected
under the Massachusetts Endangered Species Act (M.G.L. c. 131A) and its implementing regulations
(321 CMR 10.00) as well as the state’s Wetlands Protection Act (M.G.L. c. 131, s. 40) and its
implementing regulations (310 CMR 10.00). Fact sheets for these species can be found on our website at
www.state.ma.us/dfwele/dfw. If you are required to submit a Notice of Intent to the local conservation
commission, please forward a copy of the filing to our office at the same time for review.

This evaluation is based on the most recent information available in the Natural Heritage database, which
is constantly being expanded and updated through ongoing research and inventory. Should your site
plans change, or new rare species information become available, this evaluation may be reconsidered.

Please do not hesitate o cali me at (508)792-7270 x154 if you have any questions.
Sincerely,
Christine Vaccaro
Environmental Review Assistant

Natural Heritage & Endangered Species Program
Route 135, Westborough, MA 01581 Tel: (508) 792-7270 x 200 « Fax: (508) 792-7821
An Agency of the Department of Fisheries, Wildlife & Environmental Law Enforcement
hetp:/www.state.ma.us/dfwele/dfw/nhesp







Commonwealth of Massachusetts

Divisionof
Fisheries &Wildlife

£

-~

Wayne F. MacCallum, Director

22 July 1999
Daniel M. Nitzsche
Baystate Environmental Consultants, Inc.
296 North Main St.
East Longmeadow, MA 01028

Re- Miitord Pond Dradginy
Milford, MA
WHESP File: 99-5546

Dear Mr. Nitzsche,
Thank you for contacting the Natural Heritage and Endangered Species Program for ndormation
regarding state-protected rare species in the vicinity of the above referenced site. 1 have reviewed the

site and would like to cffer the following comments.

Our database indicates that the following rare species oceur in the vicinity <f the abov - mentioned site:

Species Status
Pied-billed Grebe (Podilymbus podiceps) Endangered
Least Bittern (Ixobrychus exilis) Endangered
King Rail (Rallus elegans) Threatened
Common Moorhen (Gallinula chioropus) Special Concern

These species are protected under the Massachusetts Endangeted Species Aét M.G.1.. . 131 A) and its
inipiementing reguiations (321 UMR 10.00) as well es thie Wellands frotection Act (M.G.E c. 121,
5.40) and its implementing regulations (310 CMR 10.00). I have enclosed fact sheets for your
information. '

This evaluation is based on the most recent information availabie in the N4tural Heritage database,
which is constantly being expanded and updated through ongoing research and inyentory. Should your
site plans change, or new rare species information become available, this evaluation may be
reconsidered.

Natural Heritage & Endangered Species Program

Route 135, Westborough, MA 01581 Tel; (508) 792-7270 x 200 Fax: (508) 792-7275
An Agency of the Department of Fisheries, Wildlife & Eavironmental Law Enforcement
http/fwww.state. ma ns/dfwele



MNHESP File #99-5546
22 July 1999
Page 2

Please do not hesitate to call me at (508)792-7270 x154 if you have any guestions.

Sincerely,

(Fply

Cindy L. Campbell
Environmenta) Review Assistant



M _FORD BOARD OF S. _ LECTMEN

Room 11, Town Hall, 52 Main St. (Route 16), Milford, Massachusetts 01757-2679
508-634-2303 Fax 508-634-2324

Salvatore P. Cimino, Chairman
Dino B. DeBartolomeis
Brian W. Murray. Esq.

Louis J. Celozzi
Town Administrator

September 10, 2001

Colonial Brian Ostendorf
District Engineer

U.S. Army Corps of Engineers
696 Virginia Road

Concord, MA 01742

Dear Col. Ostendorf:

Recent discussions with members of your staff have identified a potential opportunity for an
aquatic babitar restoration project for the Milford Pond in Milford, Massachusetts. We have
received the Initial Project Restoration Plan, dated 8/29/01, that identifies a likely restoration
scenario as wetl as the projected costs and schedule of the required feasibility investigation,
development of plans and specifications and construction.

The Town of Milfard concurs with the Project Restoration Plan, and wishes to act as the non-
Federal sponsor of this project. I request that the New England District injtiate a feasibility
investigation under its Section 206 Environmental Restoration Program that will evaluate various
alternatives of aquatic ecosystem restoration in the Milford Pond. These alternatives include, but
are not limited to, the complete or partial dredging of Milford Pond. Removing the sedimen:ts
would reduce the nutrient load in the pond and decrease light penetration, reducing the growth of
emergent aquatic vegetation and improving fish habitat.

| understand our obligations as local sponsor under the Section 206 Program, including the cost-
sharing requirement of thirty-five (35) percent of the proposed project (including all study costs).
The Preliminary Restoration Plan estimates the required non-Federal cost sharing at $2.1 million. I
understand that the Town will be responsible for the operation and maintenance of the completed
project. I bave read and understood the Information regarding project costs, including estimated
operation and maintenance costs. We intend to pursue budgetary actions so that fimds will be
available to meet out cost sharing requirements as outlined in the PRP and prior to the Corps
advertisement for a construction contact.

The Town of Milford has designated Michael Santora, Town Engineer as the point of contact for
this project.

Y ely,

looo LR 42—
Dino DeBartolomeis
Milford Board of Selectmen

Chairman Milford Pond Committee

b






February 27, 2003

Ms. Brona Simon
ENVIRO BQYEﬂ.TA{E State Archaeologist
CONyULTANT% Massachusetts Historical Commission
INC 220 Morrissey Boulevard
” Boston, MA 02125

Dear Ms. Simon:

The Town of Milford, Massachusetts is proposing a project to restore aquatic
CiVll Engineers habitat in Milford Pond. Baystate Environmental Consultants, Inc. is currently
preparing a draft Environmental Assessment, funded by the US Army Corps of
Engineers, presenting severa] restoration options, including dredging of the pond
bottom and dam removal. The preferred alternative is hydraulically dredging
approximately 45 acres of the pond, which has never been previously subject to
hydraulic dredging.

Environmental
Sclentists

In September of 2000, MHC was contacted regarding the presence of historic
and archaeological resources in the vicinity of Milford Pond in the Town of
Milford, Massachusetts, as research for the Environmental Notification Form
(ENF) process. The response to the September, 2000 letter, dated October 27,
2000, as well as the response to the ENF (December §, 2000), stated that the
project area is located in the vicinity of a recorded archaeological site (MIL-HA -
2), the structural foundation remains of the Louisa Lake Jce Company located on
the northwest side of Dilla Street, adjacent to Loujsa Lake; and Pine Grove
Cemetery (MIL.801). MHC requested that further information regarding the
proposed dewatering site be submitted when available for the evaluation of the
presence of any significant historic or archaeological resources there,

Enclosed is a section of the USGS quadrangle map and larger-scale project
plans, which describes the proposed dewatering site. An aerial photograph is
also included. Any written input the Massachusetts Historical Commission
could provide regarding historical or archaeological resources within the project
area would be greatly appreciated. Should you have any questions regarding
this project, please feel free to contact our office at your earliest convenience.

Very truly yours,

BEC, Inc.

Kosala Frotrn?

Rosalie T. Fauteux
Environmental Engineer

Enclosures

296 North Malin Streel Cc: Michael Tuttle, US ACOE
Longmeadow, MA 01028
Tel (413) 525-3822

Fax (413) 525-8348

Other Office:
East Harttord, CT

An Equal Oppoaunity Employet
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MILFORD POND HABITAT
RESTORATION PROJECT
MILFORD, MASSACHUSETTS

BAYSTATE ENVIRONMENTAL CONSULTANTS, INC.
EAST LONGMEADOW, MASSACHUSETTS 01028

] USGS TOPOGRAPHIC
QUADRANGLE MAPS
‘“‘*E MILFORD, 1982 &
: HOLLISTON, 1987

|
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FIGURE 1: LOCUS MAP
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Civil Engineers
Environmental

Scientists

296 North Maln Street

I East Longmeadaw, MA 01028
: " Tel (418) 525-3822

Fax (413) 525-8348

Other Office:
East Harttorg, CT

September 19, 2000

Massachusetis Historical Commission
The MA Archives Building

Attn: Brona Simon .

220 Mormissey Boulevard

Boston, MA 02125

Re: Milford Pond Restoration Plan
Environmental Nofification Form
Milford, Massachusetts

Dear Ms. Simon,

The Town of Milford, Massachusetts is proposing a project to restore open
water areas to Milford Pond, which is currently densely overgrown with
aquatic vegetation. This densely overgrown aquatic vegetation has degraded
the recreational value and wildlife habitat potential of this resource area. The
restoration of Milford Pond will require the hydraulic dredging of
approximately 45% acres of this 120% acre pond.  The Town’s project
objective 1s to restore approximately one-third of the Pond to an open water
state so as to provide recreational opportunities for the residents of the
community and to provide a diversity of wildlife habitat value.

As part of the Environmental Notification Formm (ENF) process, we are
conducting research on the project area to determine the presence of
archaeofogical and historical resources in the project vicinity. The proposed
project will not impact any areas located outside of the current pond basin
footprint, except for a 2+ acre dewatering site. The final location of this
dewatering site is yet to be determined, but will be located directly adjacent
to the pond edge. Additionally, the pond bottom is not anticipated to contain
potential historic or archaeological resources. We currently know of no
known historic or cultural resources located either wnhm the pond basin or
on any of the potential dewatering sites.

Enclosed is a locus map for the project. Any input the Massachusetts
Historical Commission could provide regarding historical or archaeological
resources within the project area would be greatly appreciated. Should you

have any questions regarding this project, please feel free to contact our
office at your earliest convenience.

Very Truly Yours

BEC, Inc.

J gxsenior
Environmental Scientist

enclosures
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Civil Engineers

Envirqnmental
Scientists

296 North Main Street

East Longnieadow, MA 01028
Yol (413) 525-3822

Fax (413) 525-8348

Other Office:
East Harttord, CT

July 2, 1999

MA Natural Heritage & Endangered Species Program
Division of Fisheries & Wildlife

Route 135

West borough, MA 01581

Re:  Milford Pond Dredging Project
Milford, Massachusetts
BEC Project No. 98-0216

Dear Environmental Review Staff,

The Town of Milford is proposing to hydraulically dredge portions of
Milford Pond to alleviate the weed-choked condition that presently prevails
in all portions of the lake. The intent wifl be to limit dredge activity to open
water areas. There is no dredging proposed within the marsh areas of the

pond.

BEC js aware that the American Bittern may utilize the marsh habitat and
pond shallows contained within Milford Pond. As part of the Environmental
Notification Form (ENF) process, we would your input relative to the
presence of rare, threatened, or endangered species, or habitat that may
support these species within the project area. We would be pleased to design
the project to avoid any sensitive areas or time periods, if you could offer
guidance in this regard. A review of the 1997-1998 Natural Heritage Atlas
revealed that the project area is within S.USMAHP*429 and WH 3090

Enclosed are a locus map and the relevant page from the Natural Heritage
Atlas. Should you have any questions regarding this project, piease contact
this office at your earliest convenience.

Very truly yours,

BEC, Inc.

Dol 11 Vel

Daniel M. Nitzsche
Environmental Scientist

enc.
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Liias, Raimo A NAE

From: French, Elizabeth A NAE

L Friday, September 07, 2001 2:53 PM
To: — Litas, Raimo A NAE oo - ~-
Subject: Mitford PRP ’

¢

The PRP has been sent to Mike Santora at the Town of Milford (8/30/01), and we are just waiting for his letter of support
before sending it to Division.

--

Milford Pend PRP.doc
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District: New Engiand
9/16/01

— Section 206 Preliminary Restoration Plau
Milford Pond, Milford, Massachusetts

‘1. Project: Milford Pond, Aquatic Ecosystem Restoration, Milford, Massachusetts
Massachuseits Congressional District: 2nd

2. Location: The Milford Pond Aquatic Ecosystem Restoration site is located in the center of the Town
of Miiford, in Worcester County. The pond is located less than 1 mile south of 1-495, near the
headwaters of the Charles River. -

3. Description of Proposed Restoration Project:

a. Existing Conditions.

This proposal is to vestigate and identify a project to restore the ecology and health of a 120-acre
degraded freshwater pond. The maximum depth of the pond has decreased from approximately 5 feet when
originally formed in the late 1930’s to approximately 2 feet. The shallow water and thick organic
sediments from decomposition of vegetation contribute io eutrophication of the pond and extensive growth
of emergent vegetation. There is a high diversity and density of vegetation, including cattail (Typha
latifolia and T. angustifolia), milfoil (Myriophyllum heterophyllum), duckweed (Lemma minor) and water
lilies (Nymphaea oderata and Nuphar variegatum). Emergent vegetation is decreasing open water habitat,
and the pond is slowly reverting to a marsh. ' As well, the growth of emergent vegetation has impacted the
warm-water fishery found in the pond. The low flow through most of the pond as well as thick ice and
snow in the winter contributes to annual winter fish kills, and summer fish kills occur due to decomposition
of organic matter creating anoxic conditions.

b. Proposed Project.

The major feature of the proposed restoration project is to remove accumulated sediment.
Approximately 45 acres of the pond will be dredged to a depth of around 12 feet, which is adequate to
prevent the growth of rooted aquatic vegetation. Removal of sediment to 12 feet will, in most cases, be
above the bottom of peat deposits found in much of the historic submerged pond bottom. The local
comynunity suggested an area of forty-five acres to avoid impacts to emerging wetlands on the west and
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north sides of the pond and to maximize open water ecosystem benefits while keeping costs reasonable.
Hydraulic dredging is likely the best method to remove the sediments because of the deep, unconsolidated
peat deposits.-As additional information is gained on material characteristics, other construction methods.
may be further evaluated, including use of cofferdams to allow for mechanical dredging. Lack of a suitable
‘dewatering/detention site makes dewatering via a belt-filter press the most practical option for dredge
‘material consolidation prior to off-site disposal/reuse.

A study done by Baystate Environmental Consultants, Inc (BEC) in July 2000 estimated the
amount of material to be removed at about 400,000 cubic yards over a three-year construction season. In
1999 some initial screening of the sediments was done by BEC for volatile organics and heavy metals. No
problems were detected in the samples taken from the pond. This corresponds with the fisheries toxicity
test by MDWPC that found only mild contamination by metals in top-level predators. As part of the Corps
Section 206 effort, 10-15 additional samples will be collected and analyzed for contaminants to igsure that
the material can be deposited in an approved upland site. A limited water quality sampling program will
also be undertaken to test for existing water quality conditions within the pond.

¢. Additional Information.

Milford Pond covers about 120 acres with water inflow primarily from the upper reaches of the
Charles River. Other inflow comes from Louisa Lake from the west and from 18 storm overflow pipes.
The Town is investigating installing end-of-pipe Best Mapagement Practice devices on the overflow pipes
to reduce sediment angd nutrient inputs. The outiet stream that flows over a small masonry dam continues
as the main channel of the Charles River and flows through the Town of Milford. The pond has a
watershed area of approximately 5066 acres, which the northern half being light residential development
and wooded, while the southern half is urban. Currently, the town is investigating implementation of
watershed education program to reduce non-point source pollution sources. Numerous parks swrround the
pond, and there is an island, Clark Island, located in the middle, with access from the east shore.

- Milford Pond is man-made, with a small, low-head masonry dam ptaced in 1938 for flaod control.
Originally the area was a swamp with some open water with American White Cedars (Chamaecyparis
thyoides). A small grove of cedars may still exist in the northeast corner of the pond, according to a 1986
report. The pond has probably always been shallow and weedy.

Thick peat deposits, reaching 25-30 feet deep in some areas, underlie the pond. Below the peatisa
saturated sand/gravel layer 10-15 feet thick, from which the Milford Water Company extracts drinking
water from several wells at a rate of 380 gallons per minnte (gpm). The peat is relatively impermeable to
contaminants, protecting the water source. Leachate from the nearby landfill (recently closed) was found to
enter the pond and Charles River, but did not impact the aquifer. Dredging may remove this filtering
media, leaving the aquifer vulnerable to contamination from pollution entering the pond.

The largest surface water source for Milford Pond is Louisa Lake, and the detention tirne of the pond
is 4.75 days. Additional studies need to be performed to determine the role of groundwater in the Milford
Pond hydrologic budget. It appears that the thick peat deposit is relatively impermeable to water, and that
flow only occurs due to the pumping at the Clarke Island wellfield. Sixty-five percent of the phasphorous
in the pond is from storm runoff, and the rest-\is from fouisa Lake, other surface inflows and groundwater.
Even without external inputs, the pond would'be expected to be eutrophic due to resuspension of the
putrients from the sediments under anoxic conditions. Therefore, dredging will both reduce plant growth
along the bottom by decreasing the amount of light that can reach the sediment and will remove a
significant fraction of the phosphorous in the sediment.

Fish samples were taken by the Massachusefts Depariment of Water Pollution Control (MDWPC) ip
1989 to assess metal and PCB contamination in Milford Pond. Gill nets were used to sample the pond
every two hours. When the sample size was too small, the nets were left overnight. However, this still
resulted in 2 marginal sample, so boat electroshocking was also performed. Gill netting resulted in capture
of yellow perch (Perea flavescens), brown bullhead (Jctafurus nebulosus), chain pickerel (Esox niger) and
black crappie (Pomoxis nigromaculatus). Electroshocking aiso caught largemouth bass (Micropterus
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salmoides) and bluegill (Lepomis macrochirus) as well as additional perch, brown bullhead and black
crappie. Total fish captured were 8 yellow perch, 4 brown bullhead, 1 chain pickerel, 3 black crappie, 3
largemouth bass and 2 bluegill. According to Mr. Lee McLaughlin of the Massachusetts Fish and Wildlife
Department, the fishery is severely impacted by the vegetation.

I3

d. Alternatives Discussion.

No Action (do nothing to restore the pond). Under this alternative, the pond will rernain shallow
and extensive weed growth will continue to chake the pond. Fish habitat will continue to be lost due to the
density of the weeds. The do nothing alternative is not recommended because it results in the continued
loss of fish habitat. In addition, the extensive weed growth and subsequent die off will continue to reduce
the dissolved oxygen in the pond, further impacting the aquatic habitat.

Alternative for Ecosystem Restoration. There are two competing alternatives for ecosystemn
restoration of Milford Pond. The first is restoration of the pond to open water habitat through dredging.
The major feature of this project is removing accumulated sediment from about 45 acres of the pond t0 a
depth adequate to restore both open water habitat and provide shallow areas to create habitat suitable for
spawning and breeding of fish and waterfowl. The depth recommended is 8 to 12 feet, such that the bottorn
of the pond is below the photic zone to inhibit emergent vegetation growth. Both the 1979 report by Carr
Research Laboratory, Inc. and the 1986 report by [EP, Inc. state that a depth of 8 feet it adequate for habitat
restoration benefits. Dredging to a deptb of 12 feet would serve to reduce the amount of milfoil growing on
the bottom of the pond, leaving the area as open water to pond bottom. The 45 acres to be dredged are
along the east side of the pond, and would require removal of approximately 400,000 cubic yards of
sediment. Hydraulic dredging has been proposed, due to the thick (up to 20 feet) peat depositions.
Conventional dewatering would require an area of approximately 10 acres for a containment basin. Due to
the lack of potential containment sites that would be large enough, mechanical dewatering using a belt-
filter press has been proposed. There is a potential 1-acre dewatering site at the public boat ramp, which
would then be converted to a park after construction.

The other alternative involves restoration of the pond to its initial condition as a cedar swarmnp.
Prior to damming, the area was a swamp with cedar trees. A remaining grove of these trees may exist on
the northeast side of the pond. American Cedars have been shown to bave purifying characteristics,
improving water quality, and are currently rare. Restoration of the cedar swamp would involve lowering
the water level through most of the area, reducing channelization of the water to increase sheet flow, and
creating conditions favorable to the growth of emergent wetland vegetation.

These two alternatives do not have to be exclusionary, and in fact, restoration of the cedar swamp
along the shores of the pond may provide significant water quality and habitat benefits. There appears to
be a stand of cedars still standing on the north east baak of the pond, and any dredging operations should
take care to avoid damage to this section of the pond.

e. Project Benefits

Dredging the pond is expected to restore the open water habitat and depth of the pond. Ecosystem
restoration benefits will be measured in term} of acres of habitat restored. Based on a site visit, it appears
that dredging can restore about 45 acres of degraded pond habitat and possibly result in the creation of
several acres of cedar swamp wetlands. Additional research on restoration of cedar swamp wetlands needs
to be undertaken. An incrementa) analysis will be undertaken to compare restoration increments and
associated costs to the expected fish and wildlife benefits.

The completed project will contain both deep-water habitat (12 feet deep) and shaflow littoral and
emergent wetland areas. It is expected that the project will result in restoration of habitat suitable to
support warm water fish species such as largemouth bass, chain pickerel and black crappie. The shallow
areas will provide suitable spawning and nursery habitat for largemouth bass, black crappie, bluegill and
pumpkinseed, while the deeper areas wili provide open water habitat for adults of these and other
warmwater species (i.e. yellow perch). The resulting removat of nutrients as well as the greater depths will



reduce the amount of emergent aquatic vegetation. Overall water quality is expected to improve. With the
elimination of the effects of excessive plant die off resuiting in anoxia, deeper layers of the water column
will be availabte as fish habirat, thereby increasing the overall capacity of the system to support-fish. The -
project will investigate and recommend any opportunities to improve waterfowl babitat.

f.  Resource Significance.

The loss of freshwater ponds due to eutrophication and sedimentation has increased greatly in
Massachusetts. This pond is an important resource for the town, providing significant aquatic habitat areas.
Restoration of the deeper areas of the pond will corplement adjacent shallow pond and emergent wetland
areas as well as upstream and downstream siream habitats. Cedar swamps are increasingly rare habitats,
and may be valuable as a goal of the restoration.

Public Recognition — Milford Pond is the largest impoundment of water in the upper reaches of
the Charles River, a recognized regional water resource. Several Corps projects have already addressed
other areas along the river. The town recognizes the site as an important natural resource to the area, and
has formed the Milford Pond Restoration Committee to research restoration options.

Technical Recognition — As discussed above, the overall health of this resource bas declined
dramatically. The proposed restoration project should restore the health of the pond ecosystem, and
possibly restore a segment of locally rare cedar swamp.

Institutional Recognition — The Diagnostic/Feasibility Study performed by IEP, Inc. in 1984 was
funded by a grant from the Massachusetts Clean Lakes Program. As well, the health of the Charles River
has been a focus for many federal and regional organizations, such as the Charles River Watershed
Association. Improving the health of Milford Pond, at the head of the Charles River, will hefp improve the
water quality in the rest of the river.

g- Methodology for the Feasibility Study

The Feasibility Study (FS) will examine the existing conditions at the site and recommend
improvements to restore the pond. Analysis will be at a level of detail sufficient to characterize the
benefits, impacts and costs of the proposed project.

Specifically, it is envisioned that the FS will include the following items:

Sediment Assessment — Test sediments further to characterize their suitability for disposa)l and
dredging/excavation. Preliminary tests indicate no contamination of the sediments.

Bathymerric Survey — Conduct a survey of the sediment and bcttom elevations of the pond to
assess the amount of material to excavate.

Water Quality and Hydrology and Hydraulics — Provide a discussion of existing water quality
conditions and expected improvements with the project. Provide an estimate of the watershed area and
flow through the pond. As well, qualitadvel& discuss the effect of dredging on the wellfield. If potential
contamination of the aquifer supplying the wellfield would pose a major problem to the town, coordinate
with the USGS to develop groundwater modeling of the area.

Geotechnical Engineering ~ Assist in evaluation of alternatives for sediment removal and
disposal.

Engineering Design and Cost Estimates — Provide preliminary design and analysis for sediment
removal and any dewatering areas or disposal areas required for project construction. Estimate the amouunt
of sediment to be removed from the pond and outline the consiruction method. Evaluate both mechanical
and hydraulic options.



Ecological Evaluation — Use existing information to characterize the existing habitats and predict
future habitat characteristics and value with and without the project. Use an incremental analysis of project
benefits and costs based on alternative excavation amounts and acres to be restored to select the-proposed:
project. In addition, prepare an Environthental Assessment of the proposed project as required by the

_Federal National Environmental Policy Act requirements (NEPA),

Cultural Resources Coordination — Coordinate the proposed project with the Massachusetts State
Historic Preservation Office.

Real Estate - Identify any real estate requirements for project impleroentation and prepare a Real
Estate Plan for the proposed project. N

h. LERRD.

The local sponsor is responsible for acquiring any iands, easements, rights of way, relocations, and
excavation/disposal sites (LERRD) needed for the project. The following outlines what LERRD might
need to be obtained by the sponsor. This is based on preliminary information provided by the local sponsor
and may change as the project is further investigated.

Land and Construction Easements. The Town of Milford owns Milford Pond. It is assumed that
the Town also owns the parks that surround the pond, which may then be used for construction staging and
sediment dewatering containment areas. [fthis is not possible, then private land may need to be acquired
by the town for these purposes. Also, depending on the actual location used for construction access, a
construction easement across private land to the pond may be needed.

Flowage Rights for Pond Drawdown during Construction. If hydraulic dredging is pursued,
flowage rights are not a concern, except for concerns regarding downstream water quality. However, if
mechanical dredging or restoration to a cedar swamp is the preferred option, the downstream rights to the
water should be investigated as well as how changing the ecosystem will affect the downstream flow.

Disposal Site. The local sponsor is responsible for obtaining a site to dispose of the material
removed from the pond. Results of sediment testing will determine the type of disposal site that will be
required. Preliminary tests indicate no contamination of the sediments.

4. Consistency Statement (for Section 1135): N/A.

5. Views of the Sponsor:

The Town of Milford strongly supports the project to restore Milford Pond and recognizes the
benefits from both the ecological and community resource aspects.

6. Views of Federal, State, and Regional Agencies:

The project would restore a degraded freshwater pond in central Massachusetts by removing
accumulated sediment to restore the depth of the pond and the diversity of aquatic vegetation and habitat.
The Massachusetts Department of Environmental Management provided funding for the design and
permitting phases of the Restoration/Reclamation of Milford Pond project. The report prepared by
Baystate Environmeuntal Consultants in July 2000 recommended dredging as the preferred option, which
reaffirmed the results of two previous studies on Milford Pond. Funding from the Massachusetts Clean
Lakes Program provided for the 1986 Diagnostic/Feasibility Study of Milford Pond by IEP, Inc.

7. Status of Envircnmental Compliance:

It is anticipated at an Environmental Assessment (EA) and Finding of No Significant Impact
(FONSI) for this project will be prepared during the study phase.






The COMMONWEALTH OF MASSACHUSETTS

EXECcUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
251 Causeway Street, Suite 900, Boston, MA 02114

ARGEO PAUL CELLUCCI
Governor

JANE SWIET
Lieutenant Governor

Tel. (617} 626-1000

BOB DURAND Fax (617) 626-1181
Secretary

htip:/ /www.state.ma.us/envir
Memorandum

TO: Mike Santora, Town of Milford

Paul G. Davis, Ph.D. - BEC, Inc.

FROM: Doug Vigneau, Environmental Analyst

DATE January 2, 2001

SUBJECT: Restoration of Milford Pond.

EOEA# 12369

Please replace page #2 of the recently issued Certificate for the
above referenced project with the enclosed. Thank you for bringing
that error to my attention.

{5 Printed on Recycled Paper






MILFORD BOARD OF SELECTMEN

Room 11, Town Hall, 52 Main St. (Route 16), Milford, Massachusetts 01757-2679

508-634-2303 Fax 508-634-2324

N

John ). Speroni Jr., Chairman /
Salvatore P. Cimino ) Louis J. Celozzi
Dino B. DeBartolomess Town Administrator

November 2%, 2000

Bob Durand, Secretary

Executive Office of Environmental Affairs, Attn: MEPA Unit

Douglas Vigneau, EOEA No. 12365 e eniTh
251 Caunseway Street, Suite 900 ﬁi@ﬁ‘i ﬁj
Boston, Massachusetts 02114

. BEL 62000
RE: Environmental Notification Form
Milford Pond Restoration Project -
Milford, Massachusetts E@% i? %

Dear Secretary Durand:

Under separate cover, the Town of Milford has submitted the above-referenced
Environmental Notification Form (ENF) for the proposed Milford Pond Restoration
Project. This project was the subject of a presentation made before you at the Riverbend
Farm in Uxbridge on October 14, 1999. The Board of Selectmen whole-heartedly
supports this important project and looks forward to its successful implementation.
Senator Richard T. Moore and Representative Mane J. Parente have been involved in this
project since day one and have been very supportive at all times. They have provided
valuable assistance to the committee throughout the years.

Mitford Pond is a 120-acre waterbody located near the central business district in Milford
and is one our most beloved natural resources. The Town of Milford has witnessed a
groundswell of public support for the restoration of Milford Pond and considerable time
and effort has been mustered in the study and diagnostic phases of the project and in the
development of the conceptual restoration program. We have established the Milford
Pond Restoration Committee, chaired by Selectman Dino B. DeBartolomeis, to
coordinate and spearhead the restoration effort. Much has been accomplished to date and
as we enter the environmental review phase of the project preparation, we look to you to

" conduct your review in a2 manner which ultimately facilitates the environmental review
and permitting of the pro;ect and helps us achieve our goal of pond restoration in a sound,
expeditious, and prudent manner.



Executive Ofﬂce of Environmental Affairs
November 29, 2000
Page 2

Milford Pond 1s on the Charles River, and serves as a focal point of local interest. The
pond js swtounded by public lands which tncludes Rosenfeld Park, Fino Field, Pine
Grove Cemetery, Hayward Field, and Votolato Field. Plains Park, one of Milford’s most
recent and striking accomplishments, was created atop our closed and capped landfill and
now offers our residents twenty acres of open space directly on the banks of Milford
Pond. All of these parks are heavily used by the residents of Milford. Further, the
planned Milford Upper Charles River Tralil, a three-mile multi-use pedestrian and bicycle
trail, is proposed to skirt along the westerly shore of Milford Pond thus enhancing its
standing as a recreational destination and amenity in the town of Milford.

The Milford Board of Selectmen is energized by the financial support for the Milford
Pond Restoration Project received to date from the Department of Environmental
Management-Office of Waterways. We look forward to the continued synergy generated
when local and state agencies work together to achieve our mutual project goals and
maintain, restore, and protect our natural resources.

The Milford Pond Restoration Project 1s a critical component in the revitalization of our
community. The Milford Board of Selectmen would be pleased to sponsor a meeting
between yourself, the participating agencies, and any concerned citizens and groups to
discuss this important project in detail. Your participation and leadership in this matter is
most appreciated, and we trust your review of this ENF will result in a balanced scope for
the required Environmental Impact Report.

Sincerely,

The Milfg‘rd Board of Selec

/
/ _1 - A/ o e

Dino B. DcBartolomels

cc: Senator Richard T. Moore
Representative Marie J. Parente
Files



TOWN OF MILFORD D
52 MAIN STREET, MILFORD, MASSACHUSETTS 01757
508-634-2317  FAX 508-473-2394

OFFICE OF LANNING ngﬂyfi' Michae! Santora, P.E

AND ENGINEERING kg Town Engineer

T Lo
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November 29, 2000

Robert Durand, Secretary

Executive Office of Environmental Affairs, Attn: MEPA Unit
Douglas Vigneau, EOEA No. 12369

251 Causeway Street, Suite 900

Boston, MA 02114

RE: Environmental Notification Form
Milford Pond Restoration Project EOEA No. 12369

Dear Secretary Durand:

The purpose of the letter is to strongly support the
proposed Milford Pond Restoration Project. I have been
involved with this project for over 15 years but unfortu-
nately for a variety of reasons, the effort to restore the
pond has always fallen short of fruitition.

However, there now appears to be an excellent opportunity to
move this project forward. In addition to strong local
support, Congressman Neal has now indicated his full support
of the project.

And judging from your remarks at an event at the Blackstone
Visitor Center, it appears that you are also supportive as
long as the project is environmentally sound.

To that end, the town has employed a top notch environmental
consultant with extensive experience in pond restoration
demonstrating a commitment to do whatever is necessary to
protect all of the various associated environmental
interests.

I look forward to your continuing support of this important
project.

ipcerely
(‘ vy
Michael Santora, P.E.

Town Engineer

MS/1lc






Michael J. Bresciani
Director of Parks & Recreation

Milford Park Department D /ﬁ
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Bob Durand, Secretary Wwe 9 ﬁmg
Executive Office of Environmental Affairs, Attn: MEPA Unit w2
Douglas Vigneau, EOEA No. 12368

251 Causeway Street, Suite 900 ; % &
Boston, Ma. 02114 %%%@ g’“

Re: Environmental Notification Form
Milford Pond Restoration Project
Milford, Ma. 01757

Dear Secretary Durand: December 5, 2000

The Miford Park Commissicners and Park and Becreation Director respectfully request you
support the proposed Milford Pond Restoration Project, EOEA No. 12368,

Park Commission Chairman Arthur Morin, and members Al Inglesi and Reno Baci grew up in
Milford and in great detail, remember their positive childhocd experiences playing on and
around the pond. From skating to boating and fishing, the pond was a focal point of daily activity
for them and their friends.

| have been Milford's Park Director for thirteen years. Without exception, at our weekly Park
Depanment meetings, the existing deplorable condition of Milford Pond is discussed. The
Commissioners have always indicated a strong desire to see the pond retumed to its former
pristine condition,

The Park Commissioners have built and operate several parks, recreation areas and manage
the Municipal Pool, all which abut the pond. For axample, Plains Park, once the town's landfill,
was recently developed into an 18 acre recraational facility featuring basebalt and softball fields,
walking track, playground, and exercise center. The Municipal Pool at the Fino Field complex is
always a popular spot for residents and nonresidents. Fino and Votolato Fields are topnotch
baseball facilities that host local and regional teams and tournaments. Fino Fisld Annex and
Rosenteld Park represent quality recreation acres used by athletic teams and the general
public.

Restoration of Milford Pond will greatly enhance the aesthetic value of the area and will
dramatically increase recreational opportunities for fishing, boating, and bird watching for
residents.



Michael J. Bresciani
Director of Parks & Recreation

Milford Park Department

The Milford Park Department strongly urges you to support this worthwhile and important
project. Please feel free to contact me at (508) 634-2331 if you have any questions.

Sincerely,

e A
Michael J. Bresciani

Park Director

52 Main Street
Milford, Ma. 01757

cc: Dino DeBartolomsis
Park Commissioners



Tel (508) 634-2313
Fax (508) 473-2358

adeluca@110.nec

Anthony F. De Luca, Jr.
CBO

Building Commissioner
Zoning Officer

Michael Ruscicti
Electrical Inspecror

Vincent W. Mancini, Sr.

Plumbing Inspector

Philip W. Morin
Gas Inspector

Town of Milford

Department of Inspections
52 Main Street Milford, MA 01757

™ l//

December 4, 2000

Mr. Robert Durand, Secretary
Executive Office of Environmental Affairs, Attn.: MEPA Unit
Douglas Vigneau, EOEA No. 12369
251 Causeway Street, Suite 900

Boston, MA 02114

Lol

WL

& 2000

BEPA

Re: Milford Pond Restoration Project

Milford. Massachusetts

Dear Secretary Durand:

I am the present Building Comynissioner for the town of Milford and
strongly support the Milford Pond Restoration Project.

I was born, brought up, and intend to stay in Milford. 1 have many

childhood memories of fishing and skating at this pond and would like to see it
brought back to it’s previous pristine state.

Residents enjoy many recreational past times at Fino Field, Rosenfeld Park
and now the new Plains Park which overlooks Milford Pond. Let us better serve
the townspeople by also restoring that pond.

AFD:vmd

(A

Anthony F. Deluca, Jr.

Very truly yours,

H

CBO/Building Commissioner
Town Hall, 52 Main Street

Milford, MA 01757

~
~






TOWN OF MILFORD T) /
52 MAIN STREET, MILFORD, MASSACHUSETTS 01757
508-634-2317 FAX 508-473-2394

OFFICE OF PLANNING

Reno Deluzi
AND ENGINEERING 0 DeLuzio

Town Planner

Robert Durand, Secretary
Executive Office of Environmental Affairs, Attn: MEP A Unit ;%' ﬂ,k&%’i

Douglas Vigneau, EOEA No. 12369 QQ)QS
251 Causeway Street Suite 900 \)‘L\;‘. & P
Boston, Massachusetts 02114 :

RE: Environmental Notification Form %&%ﬁ :
Milford Pond Restoration Project
Milford, Massachusetts

Dear Secretary Durand:
T write this Jetter in support of the Milford Pond Restoration Project.

As a lifelong resident of the Town of Milford and as an avid outdoorsman, I can say that Milford
Pond has played a major role in my life. Not only have I lived in Milford for the past 61 years
but also most of my Mother and Father’s family have lived in Milford since the early 1900’s.

My paternal grandfather and his 3 sons (my uncles) were also avid outdoorsmen who spent much
of their leisure time both hunting and fishing. Milford pond was one of their favorite spots to fish
for bass, yellow perch and homed pout. My maternal grandparents lived on Columbus Avenue
which is in close proximity to Milford Pond. As a young boy, I spent many pleasurable days on
or around Milford Pond exploring the shoreline, fishing and boating in the summer and ice
fishing and skating in the winter. It was a real treat for me to spend a few days at my
grandmother’s house on Columbus Avenue because of the ready access to the pond.

The character of the pond 50 years ago was quite different than it is today. There was ample
open water area where one could develop boating and fishing skills and enjoy the esthetic beauty
of this water body. Over time the pond has become highly eutrophic and much of what was so
inviting in the early years has become a blight on Milford’s landscape.

In addition to being a lifelong resident i Milford, I have also been involved in mumicipal affairs
for more than 30 years serving as an elected Town Meeting Member (1972 - present), Planning
Board Member (1969), Member of the Board of Selectmen (1970), Conservation Commission
Member (1973 — 1979) and Chairman. Milford Pond Restoration Committee Member, Milford
Upper Charles Tral Committee Chairman (1996 — present), Town Land Use Commuttee
Chairman (1990) and member (1999 — present). For the past 4.5 years I have been serving as the
Town Planner in Milford. 1 mention my background because in all of these positions I have been
involved, in varying degrees, with the issue of the reclamation of Milford Pond. During my
tenure on the Conservation Coramission a study was commissioned to explore reclamation
options. This study aod other studies were never pursued because of fiscal constraints and other
more pressing community needs and priorities.



However in recent years there has developed an increasing awareness of the loss of this precious
resource and what it meant to the community. The deteriorated condition of the pond has gotten
to the point where action to reclaim at least part of the pond is being raised to a high priority.
Although the cost is high now, it will rise more rapidly with every passing year and we may be
approaching a point in time where it may no longer be feasible.

The Milford Pond area is also becoming a significant passive and active recreation area in the
community. The recently completed Plains Park (reclaimed land fill site) on the easterly shore of
the pond compliments existing ball fields and the municipal swimming pool on the westerly
shoreline. The 6.4-mile Milford Upper Charles Trail corridor wilt run along the westerly side of
the pond. It will create an important link to the pond that will afford easy access for both
Milford walkers and bikers and eventually to walkers and bikers from neighboring towns when
other segments of the Upper Charles Trail are completed.

The Milford Pond is also in close proximity to the Semior Center and two senior citizen housing
complexes (Birmingham Court and Maher Court). The senior citizen population has many fond
memories of the days when the Milford Pond was at its best. 1 am sure it would give them a
great deal of satisfaction and enjoyment to see it reclaimed.

Milford Pond is one of only two water bodies in town. The other is Louisa Lake, a shallow lake
just north of Milford Pond. The Town has recognized the importance of the Louisa Lake
recreation area and has imitiated a weed control program to preserve its diminishing open water
feature. Both water bodies are located near the geographic center of the community and are
easily accessible to all residents of the town. As traffic and fuel prices increase, local recreation
areas will become increasingly important in the future. It is therefore imperative that the Milford
Pond Reclamation project moves forward before the eutrophication process converts the entire
pond to a swamp and eventually to upland.

The neglect of the pond by this generation should be corrected so that future generations will
have the same opportunity to enjoy the pond as I and many of my friends and family enjoyed
in the past. '

Sincerely

fows iy iy

Reno DelLuzio

cc: Dino DeBartolomeis
Louis Celozzi
Mike Santora



12-1-2000

Robert Durand, Secretary ' RN
Environmental Affairs gggﬁ‘g%i
Douglas Vigneau, EOEA 12369 .

251 Causeway Street, Suite 900 Ueb 4 2000
Boston, Ma 02114 _
RE: ENF, Milford Pond Restoration Project MiPA

Dear Mr. Secretary,

I totally support and advocate for the restoration of Milford Pond. I bave been a
selectman in Milford for 18 years and am presently the Chairman of the Pond
Restoration Committee.

The committee is comprised of 27 active members who have been deliberating on
this project since 1993. We were appointed by the Milford Board of Selectmen.

The town of Milford has devoted town moaies and state funds to renovate fields and
recreational areas near and adjacent to Milford Pond. Thousands of people from
Milford and the area now utilize this location for recreational activities and for
passive sport. The Pond Restoration will be an extension of Milord’s efforts to
provide fishing, boating to the residents. It will also allow this 110-acre body of
water to remain open and clean for many generations into the future.

Open space and available bodies of water will be essential to local communities for
recreation and for the preservation of water supplies as we enter the new
millennium.

The people of Milford want this project to be completed. The children will be the
major benefactors of our efforts.

With increased congestion and traffic, residents, I believe, will be spending more
time at home and will be frequenting recreational areas for enjoyment and
relaxation. For all these reasons and more, X strongly ask you to be considerate of
this project for the people of Milford. '

I thank you for your support and assistance.

jucerely )

LY

S
Dino DeBartolomeis
11 Oftis Street
Milford, Ma 01757
(508-473-5275)






December 8, 2000 \/
. Mr. Robert Durand, Secretary ) D/
Executive Office of Environmental Affairs, Attn. MEPA Unit e ",:
Douglas Vigneau, EOEA No. 12369 “%%@% ’
25] Causeway Street Suite 900 Fas
Bost husetts 02114 p
oston, Massachuse ‘Qﬁb. 1 § ZQBQ

RE: Environmental Notification Form " g‘ % \
Milford Pond Restoration Project 3% Ty ¥
Mitford, Massachusetts

Dear Secretary Durand:

My name is Mr. Frank Andreotti , | am 83 years old and a life long resident of Milford. 1 am
writing this letter in hopes of asking for your support on this very important project for Milford
presently and the future significance 1o the town of Milford.

As a active member of the Cedar Swamp Committee for over 50 years and currently the
Milford Pond Restoration committee we have been diligently trying to clean up the pond. It was
always an item put on the bottom of the town dockets, because the town lacked the financial ability,
and was much too large a task for a small town to take on by itself.

The time has come for action , as more and more Milfordians realize the importance of
this landmark atiraction and the value this natural resource was and the role it can play again to the town’s
future growth and development.

In the Mid 60’s the Army Core of Engineers was call in to take on a small portion of the
clean up task , but the many years have al} but erased this now. In the early 80’s , the pond was
drained of water , in an effort (o dry out the silt bottom , hopefully making it deeper, to slow down
weed growtl. Once drained, the scheduled timetable elapsed and pond was allowed to sit dormant.
Just the oppostte happened , weeds and Cat- O- Niue tails grew up everywhere. Leaving only a 50 foot
wide channe} down the middle rendering it useless for any beauty or pleasure.

1 have enclosed pictures for your reference of the types of beautiful events and activities
which once took place for numerous children as well as aduits in the area. It was these famnily
events and community gatherings which have made Milford a wonderful place for me to raise
a family and want me to stay in Milford. All my children currently reside in the immediate Milford
area and would like to pass what wonderful memories and values of Milford they experience on to
their children.

In the most recent years, Milford has seen enormace growth and development through the
help of its planners and selectmen in the School System , Policing, Businesses etc. Just this past
year Milford has invested in reclaimed acres of land along the Milford Pond banks for recreational
purposes such as walking trails, soccer fields, baseball etc.

The Milford Pond is the logical next step to completing :
what the town has started, but WEC need yOUI‘ help! ! ! Please.

Sincerely,

A L J
(Jowly P b T

Frank Andreotti







COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

Central Regional Office, 627 Main Street, Worcester, MA 01608

ARGEO PAUL CELLUCCI BOB DURAND
Governor Secretary
JANE SWIFT LAUREN A LISS
Lieutenant Governor Commissioner

December 18, 2000

Secretary Robert Durand

Executive Office of Environmentat Affairs
251 Causeway Street, Suite 900

Boston, MA 02114

Attention: MEPA Unit — Doug Vigneau

Re; Environmental Notification Form
EOEA # 12369
Restoration of Milforad Pond

Dear Secretary Durand,

The DEP Central Regional Office offers the following comments on the Restoration of Milford
Pond Environmental Notification Form (ENF) submitted by the Town of Milford, Milford Pond
Restoration Committee and prepared by Baystate Environmental Consultants, Inc. November,
2000.

The town of Mitford is proposing to dredge nearlv one-third of the 120+ acre Milford Pond to
achieve a maximum depth of 12 feet. A 45-acre area of land-under-water will be hydraulically
dredged - the slurry produced will be dewatered using flocculents and filters and the filtrate
retumned to the pond. 1t is proposed that the eutrophication rate of the pond will be decreased due
to increased water depth, decreased sunlight reaching the pond bottom and removal of
phosphate-laden muck. The de-watering site will require approximately 2 acres of land to
process the 400,000 cubic yards of muck. The de-watered soil is expected to be used as an
additive or topsoil. Testing of samples seems to indicate that there should be no prohibitions
regarding the re-use of the soil due to contamination. The dredging will remove organic soil,
leaving the indigenous sandy subsoil. The applicant claims that the well fields will not be
impacted due to no change in the water leve! and no dredging in the proximity of the wellheads.

The applicant proposes to request permits from the Milford Conservation Commission (Order of
Conditions), the 401 WQC under DEP-Boston, and the 404 WQC under the Corps of Engineers
and a Wetlands Variance and Permit. The town has submitted plans for an improvement to the
stormwater system. As there are endangered species listed within the area, the applicant expects
review by the Natural Heritage and Endangered Species Program as part of the local Order of
Conditions. The applicant is claiming enhancement to wildlife. DEM has contributed planning

This information is avallable in alternate formnt by calling our ADA Coordinator at (617) 574-6872.hup://www.state.ma.us/dep » Phone (508) 792-
7650 o Fax (508) 792-7621 » TDD # (508) 767-2788
C} Printed on Recycled Paper



and permitting money and has requested some additional work for dam safety reasons.
Massachusetts Historical Commission has requested that the applicant provide plans showing the
location of the de-watering site and any available information on prior dredging projects of
Milford Pond (formerly Cedar Swamp Pond).

There is considerable information available from numerous reports generated by more than one
engineering firm. In a brief review of Cedar Swamp Pond by IEP in February 1986 the
following issues were discussed:

1.

11.

Cedar Swamp Pond was a shallow swamp filled with cedar trees, lining the banks of the
Charles River. In 1938, after the cedars were cut, a sma}l dam was constructed above low
waterfalls on the Charles. The pond was never very deep and in 1986 it had an average depth
of approximately 1.5 feet. In 1985 an unexplained storage change occurred and 18 inches
was added to the depth. Estimates of up to 25 feet of peat under the pond were given. The
peat is underlain by sands estirnated to be up to 15 feet deep.

Although the soils of the watershed are generally composed of till, the land adjacent to the
pond are typically Class A soils and thus with high permeability may exert a greater
influence on the pond than the other til] acreage.

The wetland communities within the pond were given a high rating (91 out of 98) for
potential to attenuate contaminants and thus to protect water quality.

Considerable information regarding water quality testing was shown in the report. The high
vaJues for average color led IEP to recommend only an 8-foot depth for dredging as required
to decrease the re-growth of aquatics. Sewage from both human and animal wastes were
indicated in the inflows.

There was evidence of seepage of leachate from the then uncapped landfill adjacent to the
pond and the report indicates that the Jevel of groundwater under the landfill was not known.
Contaminated leachate generated by the uncapped Jandfill was not penetrating the peat layer
but moving over the peat surface and exiting the area via the Charles River.

Sediment sampling near the landfill found a high percentage of volatle solids, high lead and
moderate mercury concentrations and some organics.

No contamination from the leachate was found at the Clark Island wellfieid or in
groundwater from the underlying aquifer.

In 1983 the pond was drained for one year to kill the then prevalent aquatic plants.

Over 12 storm drainage inlets were identified.

. The pond annual residence time was 0.013 years or a replacement volume of 75 times each

year. Other esumates are 41 and 85 times per year.
Groundwater inflows contribute 1/3 of the water to the pond. There is evidence that 5% of
the Josses from the pond are due to intake from the Clark Island Wellfield.

Another study conducted by Baystate Environmental Consultants, Inc. in July 2000 reported on

possible improvements to the stormwater systems in nine of the approximately 18-stormwater
discharge sites. Moreover, a GIS review of this site indicates that there are numerous public
drinking water wells adjacent or near the pond sharing the common Zone I that includes the
pond, the old landfill site and some highly developed areas.

The public water wells appear to be as follows:
o Dilla Street

o Charles River

o Clarks Island

o Cedar Swamp



The Department of Environmental Protection has specific concems on the following issues that

should be addressed in the preparation of the EIR:

1. The application stated that a variance from the Wetlands Protection Act would be required
but during a conversation with the engineer, he believed a variance is inappropriate but
would be applying to the Conservation Commission under the following provisions:

¢ Limited project: 10.53 (3) (1): “...maintenance of water dependent uses...” The EIR should
address how this project will protect the interests as stated within this reguiation, as well as
present alternatives to the impacts and mitigation offered.

o 10.53 (4)”...will improve the natural capacity of a resource area to protect the interest..” The
applicant must provide information as to how this dredging project will improve the capacity
of the resource area to protect the interests within Chapter 131, Section 40.

2. Historic information, prior to the capping of the landfill, indicated movement of leachate into
the pond. The reports indicated that wells were protected by the thick underlying muck. As
the current proposal would remove 12 feet of muck, data should be analyzed and provided to
ensure that the wells will not be impacted by the loss of overlying organic soils.

Additionally, monitoring data on the capped landfil] should be evaluated to ensure that
leachate will not flow into the pond once this barmier is removed.

3. If data is unavailable to ensure protection of the surface and groundwater, alternatives to a
full depth removal of 12 feet (IEP had recommend that 8 feet would be sufficient due to the
high color of the incoming water.) should be considered.

4. As there is considerable historic information on water analysis from inlet sources into the
pond, additional testing would reveal where improvements or decreases to water quality have
occurred and how these changes mught impact the future vse of the pond. It appears that only
sediment testing has been done by this most recent report. The applicant should address the
impact on residence time during low flow of the Charles. The applicant should develop a
complete analysis of stormwater impacts to the inlets/pond, mitigation measures and
expected improvements to the water quality.

5. The Natural Heritage and Endangered Species Program will be requested to review the work
for impacts to Rare and Endangered Species listed within this site. The Wetlands Protection
Act further presumes that any project that removes more thar 5000 square feet of land-under-
water is significant to wildlife habitat. Above this threshold the applicant must address
wildlife habitat impacts as required under 310 CMR 10.60.

6. The applicant should provide engineering expertise to ensure that the dam will not be

undermined by removal of nearby muck.

The DEP Central Regional Office appreciates the opportunity to comment on this proposed
project. If you have any questions regarding these comments, please do not hesitate to contact
me at (508) 8§49-4033.

Sincerely,

Eric Worrall
Deputy Regional Director

‘Ce: Robert Gotledge Jr., Regional Director, CERO
Paul Anderson, Municipal Coordinator, CERO
Doug Fine, BRP Deputy Regional Director. CERO
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Charles River Watershed Association

December 12, 2000

Bob Durand, Secretary

Executive Office of Environmental Affairs
Atlention: MEPA Unit

25]1 Causeway Street, 9th Floor

Boston MA 02114-2150

RE: EOEA No. 12369, Environmental Nontfication Form. Restoration of Milford Pond

Dear Secretary Durand:

Thank you for the opportunity to commument on this Environmental Notification Form. In
general, the Charles River Watershed Association (CRWA) 1s in favor of this project.
Restoring some areas of open water in Milford Pond and improving recreational potemtial
1s important both for the community and for the watershed.

CRWA ulso is in favor of the Stormwater Management plans to retrofit teys sites that
discharge stormwater into Milford Pond. We hope the EIR will include more detail on
the site locations, the choice of BMPs, and the related catchment areas for this plan.
CRWA does have some concerns regarding the coordination of the timing of dredging to
minimize the adverse effects (o wildlife and aquatic organisins and hopes this will be
addressed n the FIR as well.

Thank you for the opportunity to comiment on this project. The Charles River Watershed
Association looks forward to seeing the EIR for the Restoration of Milford Pond.

Sincerely,

ExeeY Ew

" Pegpy Savage
Envirounmental Scientist

2391 Commonwealth Avenue, Auburndele, Massachusetts 02466-1773, Telephone (617) 965-5375 Fax (617) 332-7465
Waebsite: www.crwa.org  Email: crwa @crwa.org.

()
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The Commonwealth of Massachusetts

December 8, 200Qji1;am Francis Galvin. Secretary of the Commonwealth AR
Massachuserts Historical Commission AR A

Secretary Bob Durand

Executive Ofiice of Environmental Affairs WV

Aun.: Doug Vigneau, MEPA Unit EOEA #12369 '

251 Causeway Sireet, Suite 900 - i

Boston, MA 02] 14 .% 'i_? 49

RE: Milford Pond Restoration Plan, Milford. MHC #R(C.27205. EQEA #12369.
Dear Secretary Dorand:

Staff of the Massachusetts Historical Commussion have reviewed the Environmental Notification
Form submitted for the project referenced above. Review of MHC's files indicates that we
recently commented on the project, and a copy of MHC’s letter (10/27/200) was included with
the ENF within Auachment 1.

Review of the Inventory of Historic and Archaeological Assets of the Commonwealth indicates
that the project area'is located in the vicinity of a recorded historical archaeological site (MIL-
HA-2), the structural foundation remains of the Louisa Lake Ice Company that appear to be
located on the northwest side of Dilla Street, adjacent to Louisa Lake. The project arca is also
located in the vicinity of Pine Grove Cemetery (MIL.801) at Cedar and Dilla Streets. Based on
the favorable environmental setting of the project area, unrecorded archaeological sites may be
present in the project area. In New Eungland, archaeological sites are usually buried and thus
require systematic archaeological investigation to be located and identified. The archaeologically
sensitivity of the project area is principally defined by the project area’s location in proximity to
wetlands resources associated with the Charles River drainage and the discovery of ancient
Native. American archaeological sites in the project area vicinity, and within identical
environmental settings within the Charles River drainage. Because the locations of several
aspects of the project have not yet been described, presently the MHC cannot determine if any of
Milford’s previously identified historic and archaeological resources are in proposed project
impact areas.

Additional information is required by the MHC to-evaluate the proposed project. Depending on
the location and design of aspects of the project that have not yet been selected or described, the
project has the potential to affect historic and archaeclogical resources. Activities that could

* affect cultural resources include site preparation and placement of mechanical dewatering

equipment at an upland dewateriug site; the restoration of the dewatering site following the
project for an improved boat launch and area of public access; and stormwater management
facilities. As early as possible, and well in advance of implementing the project, detailed project
plans and original, representative photographs of the project locations should be submitted to the
MHC for our review and comment to determine whether or not an intensive (localional)
archaeological survey (950 CMR 70) should be conducted in project impact areas. The goal of the
survey, if necessary, is to locate, identify, and evaluate any significant historic or archaeological
resources that could be affected by the project, and to provide information so that MHC can

220 Morrissev Baulevard, Boston, Massachusetis 02125 - (617) 727-8470
Fax:(617) 727-3128 - TTY: (617) 878-3889

wwwsrate. na. us/xecs/mbce



consult with project planners to avoid, minimize, or mitigate impacts to significant cultural
resources, prior to implementing the project. The ENF indicates that the project planners will
coordinate with the MHC to assist in this regard.

These comments are offered to assist in compliance with Section 106 of the National Historic
Preservation Act of 1966 as amended (36 CFR 800), MGL c¢. 9, ss. 26-27C (950 CMR 71), and
MEPA (301 CMR 11). Please contact me if you have any questions or nced additional
information.

Sincerely,

> 7
Edward L. Bell

Senior Archaeologist
Massachusetts Historical Comumission

XC:

Paul G. Davis, Baystate Environmental Consuitants, [nc.
Michael Santora, Milford Town Engineer

Milford Historical Commission

DEP-CERO-Wetlands

DEP-DWWR

Karen Kirk Adams, USACOE-NED-Regulatory

Kate Atwood, USACOE-NED



December 4, 2000

gertiel

Bob Durand, Secretary R AV 2000
Executive Office of Environmental A ffairs,

Attn: MEPA Unit TT1
Douglas Vigneau, EOEA No. 12369 W% 1%

251 Causeway Street, Suite 900
Boston, Massachusetts 02114

RE: Environmental Notification Form
Milford Pond Restoration Project
Milford, Massachusetts

Dear Secretary Durand:

I am a member of the Milford Conservation Comumnission, Milford Pond Restoration
Committee and a resident of the Town of Milford. My parents, grandparents, aunts,
uncles were born and raised in the Town on Milford.

The Milford Pond area of town is a magnet for recreational activities with several acres of
public land. Recently, the area has undergone many projects and cleanup campaigns to
bring to the town ap attractive, safe place for residents to enjoy outdoor activities.

Unfortunately, Milford Pond itself has been neglected over several years. The pond has
been choked with vegetation and poliutants from its surroundings. Storm water runoff
from major roadways, including Route 495, has also contributed to its deterioration.

Milford Pond can be brought back to have fish, waterfowl and plant life thrive and to
become an attractive place for activities such as boating, fishing, swimming as it once
was when my parents were children.

I am asking for your support in my effort as a comumitice member, Conservation
Commission member and resident of the Town of Milford in the Milford Pond
Restoration Project EOEA No.-12369.

Sincerely yours,

y

MlchaefA Glam {etro
12 Lawrence Street
Milford, MA 01757






December 4, 2000

W DEc 0 g opan |
Bob Durand, Secretary ; i el 16 oeen r
Executive Office of Environmental Affairs, Attn: MEPA Unit L MEPA

Douglas Vigneau, EOEA No. 12369 ‘ —
251 Causeway Street, Suite 900
Boston, Massachusetts 02114

RE: Environmental Notification Form
Milford Pond Restoration Project
Milford, Massachusetts

Dear Secretary Durand:

The purpose of this letter 1s to lend strong support to the proposed Milford Pond
Restoration Project, EOEA No. 12369.

I have lived in the Town of Milford my entre life and [ have many fond memories of
Miiford Pond. As a child, I spent many hours both fishing and ice skating at Milford
Pond. Unfortunately, as the years have gone by, fishing at this location is impossible and
ice skating 1s becoming more difficult. I strongly believe that this former public treasure
should be rehabilitated for the future generations.

As you may know, the former Cedar Swamp area, including the former landfil], has been
capped and rehabilitated. Just this past September, the new Plains Park was unveiled to
the delight of our citizens. The restoration of the adjacent Milford Pond would be a
fitting complement to this project.

I trust that your office will complete a thorough review of this project and discover for
yourselves the uniqueness and worthiness of this project. Thank you for your
consideration as well as your anticipated support.

Loué'/ elozz;g27

13 Larson Road
Milford, MA 01757
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21 East Wood Street

Milford, MA 01757
December 5, 2000

%‘%&Q{%‘:&% '

Mr. Robert Durand, Secretary o ‘2_@“
Exec. Office of Environmental Affairs 535‘—&‘

MEPA Unit ¢ B %h
Douglas Vigneau, EOEA No. 12369 L AR

251 Causeway Street, Suite 900
Boston, MA 02114

Dear Mr. Durand:
Re: Environmental Notification Form — Milford Pond Restoration

This is to inform you of my concern for and support of the Milford Pond Restoration
Project. 1 have been a member of the Restoration Task Force for a number of years and
have learned much about the history of the pond — its original natural state and its recent
deterioration.

[t is very important to the residents of the entire town, not only the residents of the
immediate proximity of the pond, to see that this restoration project goes forward. Not
only was the pond a wonderful natural resource — serving as a place for boating and
fishing — it also offers a beautiful setting to surrounding areas, such as the new
recreational area of Plains Park, Fino Field and Rosenfeld Park.

Not only is the current condition of much of Cedar Pond an eyesore, the odor from the
Pond has been offensive to the neighbors.

I strongly urge you to support this project.
Yours truly,

/C{ Eﬁ/n/?ﬂ-{k.) ‘ %"W
/

Donna Horrigan






,; L /-
December 1, 2000

Bob Durand, Secretary

Executive Office of Environmental Affeurs Attn: MEPA Unit
Douglas Vigneau, EOEA No. 12369

251 Causeway Street, Suite 900

Boston, MA 02114 RELEIEL

RE: Environmental Notification Form Wt
Milford Pond Restoration Project LA ?000
Milford, Massachusetts

waly

Dear Secretary Durand:

The purpose of this letter is to lend strong support to the proposed Milford Pond
Restoration Project, EOEA No. 12369.

As a lifelong resident of the town of Milford. I feel a need to express concern over the
present condition of Milford Pond. I have been a coach in town for close to 25 years and
have always taken great pride in the way surrounding public lands have been maintained.
The surrounding public lands include: Fino Field, Rosenfeld Park and the recently
completed Plains Park.

Milford’s town officials are comumitted to the restoration and beautification of public
lands throughout the town and I feel it is imperative to include the Milford Pond as a
restored recreational area utilized by the children and adults of this community and
swrounding towns.

My family, friends and I are totally supportive of the Milford Pond restoration efforts.

Sincerely,

o G

Steven A. Matos
28 Prospect St
Milford, MA 01757






Bob Curand, Secretary

Executive Office of Environmental Affairs, Attn: MEPA Unit
Douglas Vigneau, EOEA No. 12368

251 Causeway Street

Boston, Ma. 02114

RE: Environmental Notification Form
Milford Pond Restoration Project
Milford, Ma.

Dear Secretary Durand: December 8, 2000

I'm writing to you, hoping you will understand what project ECEA No. 12369 means to me and
my family.

I'm seventy five years old and as a youth | fished, skated and played hockey at Milford Pond.
We rowed boats, caught frogs and most of our outdcor activities originated or ended at the

pond.

1 am and have been a Park Commissioner in Milford for more than 40 years. We've built two
recreation areas adjacent to the pond- Rosenfeld Park, consisting of two little league ball fields,
and, just this year opened a new 18 acre recraation area known as Plains Park. This consists
of a walking trail, soccer and baseball fields, plus a pavilicn, benches and picnic tables.

The restoration of Milford Pond will complete the renovation of this area. Thousands of my
neighbors and friends, including myself, were bom in that area and it seems territle that the
pond has become stagnant and polluted.

Please help us restore the pond o again be the focal point of Milford. With the two recreational
areas, the Municipal Pool, and the Fino Field complex already in place, | look forward to seeing
Milford Pond again baing the beautiful place it once was.

Thank you and may ycur holidays be the best you have ever had.

Sincerely,

%WW B‘%U
Nazzareno Baci
2 Harding Street

cc: Dino DeBartolomeis






HYLLIS A. AHEARN -
39 GODFREY LANE
MILFORD MA 01757-4035

(508)-373.6212

v(

December 9, 2000

RLLENED

Commonwealth of Massachusetts

Executive Office of Environmental Affairs S D nen

251 Causeway Street, Suite 900 , e 12 2000
Boston MA 02114 -

Attn: Robert Durand, Secretary/EOEA : | : %’% %% %
Dear Mr. Secretary: RE: Milford Pond Restoratidn Project

Tam wntmg to you to advocate for your support of the above-captioned Project.

Milford Pond, also known as Cedar Swamp Pond (or the Great Cedar Swamp), is woven
into the fabric of this community and the lifestyles of successive generations of Milfordians. It is
“one of our most cherished resources, and [ wholeheartedly support the efforts of the Milford Pond
Restoration Committee and others to secure federal and state funding to bring it back to life.

My own family history serves as an example. My four grandparents, arriving here n the
late: 1800s as immigrants, built homes and raised families in the shadow of the pond. Their
children (my parents, aunts and uncles) learned to fish and skate there. I spent my own childhood
with my father fishing the pond. We seldom caught anythmg, but the time we spent together
there is one of my most cherished memories. My two sons played ball at Votolato Park and
Rosenfeld Park, two ballfields adjacent to the pond. We swam at Milford's municipal pool, located
along the western perimeter of the pond. On October 5th, my granddaughter celebrated her first
birthday at the picnic table my family donated to Plains Park, Milford's newest recreational area
(the former landfill), also adjacent to the pond. Fino Field, named for Milford first casualty in
World War I and also adjacent to the pond, has been the site of baseball and football ‘games for
over fifty years. Milford's annual Fuly 4th celebration and fireworks display, drawing visitors ‘from
-many surrounding towns, takes place at the water's edge. It i is obvious that the pond is a magnet,
drawing Milford's citizens of all ages to its shores for rest, recreation and entertainment.

Please lend your mﬂuence expertise and support’ to this endeavor. Milford Pond deserves
to recapture its rightful place in the history. of our comrunity, so that it will mirror the parks and
~ pools which surround and complement it. 1 look forward eagerly to its restoration. |







Timothy R Sweeney

137 Purchase Street _
Milford Massachusetts 01757-1110 .~~~ D
508-478-6567 SR I A S

Ref: Milford Pond Restoration December 10, 2000 ., .o
pheiiiL
Dear Mr. Durand
A . Eg 12 2000
I am writing to you in support for the restoration project submitted to your office '
concermning Milford Pond. apr TR
tPh

e

G

Although I am in support of this project I would like to voice my concern in regards to a
tributary to Milford Pond, Louisa Lake and the upper run off retention basin from
Shadowbrook apartments. Both of these bodies of water flow directly into Milford pond.
As identified by Aquatic Control Techmologies report (') submitted with application for
funding of Louisa Lake. This body of water suffers from the same entropy that currently
plagues Milford Pond. I would pose thig question “shouldn’t we remedy both bodies of
water at the same time?”. If Louisa Lake is not properly addressed it will re-propagate
Milford pond with new weeds, additional sediment, and continue to enrich the waters
with nutrient loads.

Durning the summer of 1999 with good intention there was an attempt to clean Loulsa
Lake. I would like 1o outhine some difficulties that occurred during that attempt that still
need to be remedied.

Severe drought eliminated access to the northem end of the lake for chemical spraying.
Unfortunately this is the most severely infested portion of the lake M Because the lake
flows southerly there wasn’t a carry over effect of the chemicals to the northem end.
Weeds exist today as they did before spraying.

Weed extraction was performed along the western portion of lake, approximately % of
the lake area. Again the northern part of the lake was excluded because of its
inaccessibility.

What began as a good intended restoration of Luisa Lake has done little more than clean
areas least effected by weeds and change the perspective as you view the lake from the
south. Over the last 4 years a small island has begun to form in the northern end because
of sediment and vegetation deposits. Symptoms that the lake 1s in dire need of attention.

1t is my hope that we can look at this watershed area comprehensively and find the best
solutions to effectively manage problems associated with such a disproportional drainage
basin 97:1, By rectifying both bodies of water we will prolong the usefulness of these
tax dollars being spent.

Thank you for your time and consideration of this relationship between the two bodies of
water.

' J—
Sincerely / 3
/
T
Tim Sweeney =TT w%’

Cc: Marie Parente, Dino DeBartolomeis, Richard Neal, Reno DeLuzio
(1) Aquatic Control Technologies, report dated October 5, 1998, in preparation of funding for Louisa lake restoration.






GERALD M. MOODY V4
8 Fern Street \p '
Milford, MA 01757

Bob Durand, Secretary

Executive Office of Environmental Affairs
251 Causeway Street - Suite 900

Boston, MA 02114

(R 4 AANN
. . [ gﬂx}‘f
Attention: Douglas Vigneau
23T 43 R
Re:  Environmental Notification Form “’3 gg g%.
Milford Pond Restoration Project
Milford, MA
EOEA #12369

Dear Secretary Durand:

I write this letter as a {ongtime resident of Milford to express my strong support for the
Milford Pond Restoration Project.

In the past, Milford Pond was an important water resource and outdoor recreation area
serving all of the greater Milford community. That ended long ago as the pond became
choked off. The Town of Milford has spent millions of dollars in recent years on its outdoor
recreanon facilities. Indeed, Louisa Lake which feeds Milford Pond and the former landfill
which abuts Milford Pond, have been turned from hazardous eyesores to vibrant community
fields and passive recreation areas. It is vital that the same be done for Milford Pond.

I strongly support and recommend approval of the Milford Pond Restoration Project.

Gerald M. Mood

GMM/sar






December 7, 2000

B 1",'4'1"{ ;\“
Bob Durand, Secretary &gt A 4t
Executive Office of Environmental Affairs, Attn: MEPA Unit P o
Douglas Vigneau, EOEA No. 12369 Ut 0 LS

251 Causeway Street, Suite 900
Boston, Massachusetts 02114

RE: Environmental Notification Form _
Milford Pond Restoration Project
Milford, Massachusetts

Dear Secretary Durand:

The purpose of this letter is to lend strong support to the proposed Milford Pond
Restoration Project, EOEA No. 12369.

As a lifelong resident of the town, 1t would mean a great deal to me, and the townspeople
to see Mi)ford Pond restored.

Several years ago, serving as a former scout of Troop 2, I was very proud to be part of a
“Milford Pond Clean Up Day” . It consisted of cleaning rubbish, leaves and debris from
the penmeter of the pond. This tumed out to be a very rewarding project. However, as
time goes on, the over grown vegetation makes it difficult for its true charm and beauty to
shine through.

I have memories of this beautiful pond as the background to Milford Pool where my
brother and I spent many hot summer days swimming. The restoration of this pond
would serve as a true picture to Milford’s environmental restoration of not ounly a
historical landmark to its residents but as a place that represents a quiet and beautiful spot
to “ponder” in the town of Milford.

Sincerely,

Matthew J. DeTore
2 Whip-o-Will Lane
Milford, MA 01757






December 7, 2000

Bob Durand, Secretary

Executive Office of Environmental Affairs, Attn: MEPA Unit
Douglas Vigneau, EOEA No. 12369

251 Causeway Street, Suite 900

Boston, Massachusetts 02114

RE: Environmental Notification Form ;
Milford Pond Restoration Project
Milford, Massachusetts

Dear Secretary Durand:

The purpose of this letter is to lend strong support to the proposed Milford Pond
Restoration Project, EOEA No. 12369.

As a lifelong resident of the town, 1t would mean a great deal to me, and the townspeople
to see Milford Pond restored.

Several years ago, serving as a former scout of Troop 2, I was very proud to be part of a
“Milford Pond Clean Up Day™ . It consisted of cleaning rubbish, leaves and debris from
the perimeter of the pond. This turmed out to be a very rewarding project. However, as
time goes on, the over grown vegetation makes it difficult for its true charm and beauty to
shine through.

1 have memories of this beautiful pond as the background to Milford Pool where I spent
many hot surnmer days swirmuning. The restoration of this pond would serve as a true
picture to Milford’s environmental restoration of not only a histonical landmark to its
residents but as a place that represents a quiet and beautiful spot to “ponder” in the town
of Milford.

Sincerely,

e /\; O
/)
Michael J. Defée

2 Whip-0-Will Lane
Milford, MA 01757
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© 53 Maher
Milford, MA 01757-1674
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Community treasure
_now buried in weeds
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By DENISE MARIE MIZE
. & Dally News Stalf They are distressed and sad-
*MILFORD..— .“In -the good old dened by its demise both environ-

summermme, chﬂdren frolicked in
the priatine eool-waters of Milford
Pond. .

Young people and their dads
went fishing. They brought home a
catch "of *“horn pout” that Mama
would bread and fry in a cast lron
skillet for supper.

On weekends, families and
courting couples would pay 25
cents to rént a rowboat for the day.

They would pull the rowboats up
on the shores of what is called “the
first island” and pick wild straw-
berries.

In the winter, children strapped
on double runner skates, fashioned
hockey sticks out of bean poles and
enjoyed a strenuous hockey garoe.

Couples skated hand-in-hand
and young parents pulled their
small children across the ice on

That is the Milford Pond long-

titne abutters remember.

mentally and health wise.

The once popwlar destination.. .-
hundreds of skaters glided over
when it was.covered with ice is only
& pleasant memory.

The abutters have been trying to
convince the town to take remedial
action for-years.

Instead, it has been allowed to
deteriorate to its present state — a
shallow, weed-clogged basin of rot-
ting vegetation.

“In the middle of town, we have
a dump,” said Frank Andreotti of
Hayward Field. “It used to be beau-
tiful.”

“l get sick to my stomach. Al
thegs years, we've been trying to da
sonf:ething,” he said.

Voters will be asked to appropri-
ate up to $50,000 as the town's
match to a 75/25 percent state

MILFORD POND, Page 7

In its hayday, Miltord Pond
provided a source of outdoor entertainment
no matter what the season. From top; a
frisndly garme of pickup hockey; fishing derby
at the rear of the Diotalevi propenty; Lideo
Luzi and the former Antoinetie Guadagnoli
skated on the pond during their courtship;
bathing beauties pose for the camera.

Photos courtesy of Frank Andreotti Sy, of Milford




grant for the restoration of Milford

Pond st the May 18 annual Town

Meeting.

- The 104-acre body of water was
drained irl the early 1980s and has
remained a low-water, weed-filled
area since that time.

' Milford Pond sits on the edge of
{ The Plains section of town — one of
Milford’s oldest neighborhoods.

- The Charles River begins in
Hoplunt.on and flows into Milford
! Ponid, exits by means of a spillway

and- begms its wmdmg long way to
¢ Boston Harbor.

¢ “An ice' house did a brisk busi-

f ness on Hayward Field before three
duplex houses ware built in 1904,
“ They have been occupied since that
time by the Andreoth, Volpe and

i D1ota.lev1 families.

' Mola (Diotalew) Scully of Hay-
ward Field livea in the house she
wps bornin 85 years ago.

: She lives on one side and her
brother, Achille Diotalevi, and his
fimily live on the other side.

-Diotalevi said his parents
_bought the house after they immi-
grated to this country.

He grew'up with a Jove of Mil-
ford Pond’ afnd ﬁércely retains the
feelmg todey.

it's a natural feeling “when you
live around. here’ all your life,” he
says.

“ Dmtale\n1 who 'retired from the

- Milford Fire Department in 1989,
said the pond Was a beehive of ac-
tivity of'fer,mg ﬁshing, ice skating
and s

o Dwta.leva recaﬂecL its past days

To Place Your Ad
In. ,The ‘Milford
Daily News Call
A73-1111

“We'd go out in the bost, jump
out and swim,” he saig.

His family and the Andreotti
family rented rowboats to peoplé
wanting to take a leisurely ride
around the pond.

“We had eight boats . . .

otti.

The swimming ended when chil-
dren emerged from the pond cov-
ered by blood suckers.

Diotalevi admitted to being dlE-
couraged by its decline.

“We could see it was getting |
worse, We said we got to do sorme-
thing,” he gaid.

" “We made a lit{le noise and got
a little belp,” he said,

That “help” came in the forma of
the 27-member Milford Pond Resto-
ration Committee,

Selectman Dino DeBartolomeis [

has chaired the committee gince it
was formed in 1994,

“If we don’t do anything, then [gi
the window of opportunity closes. B

The pond is getting worse,” he said
last week.

“In the summer, the smell is aw-
ful. We think it is a health hazard,”
Andreofti said.

“On the north side, we have to
keep the windows closed,” Andreot-
ti said.

When cat tails burst in late
surnmer, “You think it is snowing,”
Andreotti said.

Andreotti said residents of the
area have taken a back seat to oth-
er needs the town considered prior-
ities — a new library, a new school,
a new fire station, a newly renovat-
ed and expanded police station.

“There was always an excuse.

now you [
couldn’t put one in it,” said Andre- i

Candidate’

Abitity -
aggressiv
for the you
Resour
any obsta
SUCCESS,
projects w
h A L = Organizc
Frank Andreottl Sr. at center, right photo smiles at the camera during a hockey game on task by
Milford Pond. At left top, former Milford Principal Anthony Bibbo. Charles Espanet, a former .
Milford High School teacher and coach practices his form. simultane
Milford Pond’s Glory Days New idez
kids and «
(Continued From Page Cne) beneficial
of grandeur when its water Jevel has come now., They have every- j
was einghet to 10 feet and safe to thing in town,” Andreotti gaid. Commumt}
swim in, “I don't think it will come all the

way back because of environmental
concerns,” Andreotti said.

“I like fish and birds, but what
is more important,” he said.

- Selectmal

s o R

My
Opponent:

* Opposed Boston Edis
settlement of *500,0(
took *300,000...0.. Ifc
citizens lose $200,00!

The town needs something else,” he |8

said,
“Priarities are fine, but the time

o MM vosanrres fovsrennmil veoe



APPENDIX D
MCACES COST ESTIMATE
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REAL ESTATE PLAN
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INTRODUCTION

This Real Estate Plan (REP) has been prepared to support a study conducted under Section 206
of the Water Resources Development Act of 1996 (as amended). Milford Pond is located less
than one mile south of Interstate 95, near the center of the town of Milford, Massachusetts. The
pond is approximately 120 acres and is formed by the impoundment of the Charles River with
inflows from Huckleberry Brook, Louisa Lake, an intermittent stream, and 17 stormwater
outfalls. The pond outlet flows over a small masonry dam and continues as the main channel of
the Charles River through the Town of Milford to Boston Harbor. The overall watershed area is
about 5,440 acres or 8.5 square miles and extends beyond the boundaries of Milford north and
east to the adjoining communities of Hopkinton and Holliston, respectively. The northern
portion of the watershed is comprised of residential development and open space, while the
southemn portion of the watershed is primarily urban with commercial and municipal uses.

Milford Pond was historically a cedar swamp located in the headwaters of the Charles River.
Over time, this cedar swamp was converted into a pond through the cutting of the large cedar
trees and the construction of an impoundment in the early 1900s. The present dam was
constructed around 1938 and consists of an earthen embankment with a cast-in-place concrete
primary spiliway. It is approximately 200 feet long and reportedly is about 11 feet in height.

The study examined the economic and environmental benefits and costs of alternatives to restore
and improve the aquatic habitat of Milford Pond. Five alternatives are being examined under the
study: (1) Complete Dredge, (2) Partial Dredge of 45 Acres, (3) Partial Dredge of 21 Acres, (4)
Dam Removal, and (5) Dam Removal with Partial Dredge of 45 Acres.

PURPOSE

Real estate plans are prepared in accordance U.S. Army Corps of Engineers regulations. The
purpose of this real estate plan is to provide information for internal decision-making. It is
anticipated that the information provided will provide a basis for the acquisition of real estate
interests in support of alternatives for aquatic ecosystem restoration at the approximate location
of Milford Pond.

DESCRIPTION OF LAND, EASEMENTS, AND RIGHTS (LER)

The LER necessary for the subject project include sites and associated access for five possible
alternatives: (1) Complete Dredge, (2) Partial Dredge of 45 Acres, (3) Partial Dredge of 21 Acres
(4) Dam Removal, and (5) Dam Removal with Partial Dredge of 45 Acres.

Complete Dredge: This alternative involves hydraulic dredging of the entire 120-acre pond
basin. No fee acquisitions are required for the Complete Dredge alternative. Approximately 14
acres (609,840 SF) of temporary easement area for disposal of dredged material will be required
for the Complete Dredge alternative. This area is situated entirely on land owned by the town of
Milford. Approximately 51,660 SF of temporary easement area for staging of equipment will be
required for the Complete Dredge alternative. Approximately 43,560 SF of this area is situated



on land owned by the town of Milford, and about 8,100 SF of this area is situated on adjacent
privately owned parcels. The estimated value of the temporary easements is $589,108.

Partial Dredge of 45 Acres: This alternative involves hydraulic dredging of a 45-acre section
of Milford Pond extending from the dam northward past Clark Island. No fee acquisitions are
required for the Partial Dredge of 45 Acres altemative. Approximately 14 acres (609,840 SF) of
temporary easement area for disposal of dredged material will be required for the Partial Dredge
of 45 Acres Alternative. This area is situated entirely on land owned by the town of Milford.
Approximately 51,660 SF of temporary easement area will be required for staging of equipment
for the Partial Dredge of 45 Acres alternative. Approximately 43,560 SF of this area is situated
on land owned by the town of Milford, and about 8,100 SF of this area is situated on adjacent
privately owned parcels. The estimated value of the temporary easements is $589,109.

Partial Dredge of 21 Acres: This altemative involves hydraulic dredging of a 21-acre section
of Milford Pond extending from the dam northward past Clark Island. No fee acquisitions
required for the Partial Dredge of 21 Acres alternative. Approximately 14 acres (609,840 SF) of
temporary easement area for disposal of dredged material will be required for the Partial Dredge
of 21 Acres alternative. This area is situated entirely on land owned by the town of Milford.
Approximately 51,660 SF of temporary easement area for staging equipment will be required for
the Partial Dredge of 21 Acres alternative. Approximately 43,560 SF of this area is situated on
land owned by the town of Milford, and about 8,100 SF of this area is situated on adjacent
privately owned parcels. The estimated value of the temporary easements is $589,109.

Dam Removal: This alternative involves removal of the dam. Approximately 16,000 SF of fee
simple acquisition will be required for the Dam Removal alternative. This area is situated
entirely on land owned by the town of Milford. Approximately 43,560 SF of temporary
Easement area for staging of equipment will be required for the Dam Removal alternative. This
area is situated entirely on land owned by the town of Milford. The estimated value of the fee
acquisition is $10,000 and the estimated value of the temporary easements is $43,560.

Dam Removal With Partial Dredge of 45 Acres: This alternative involves removal of the dam
and hydraulic dredging of a 45-acre section of Milford Pond extending from the dam northward
past Clark Island. Approximately 10,000 SF will be required for the Dam Removal with Partial
Dredge of 45 Acres alternative. This area is situated entirely on land owned by the town of
Milford. Approximately 14 acres (609,840 SF) of permanent easement area will be required for
disposal of dredged material for the Dam Removal with Partial Dredge of 45 Acres altemative.
This area is situated entirely on 1and owned by the town of Milford. Approximately 85,220 SF
of temporary easement area for staging equipment will be required the Dam Removal with
Partial Dredge of 45 Acres altemative. Approximately 87,120 SF of this area is situated on land
owned by the town of Milford, and about 8,100 SF of this area is situated on adjacent privately
owned parcels. The estimated value of the fee acquisition is $10,000 and the estimated value
of the temporary easements is $714,828.






Description of Standard Estates:

Standard Estate #1 will be utilized for the fee acquisition. Standard Estate No. 5 will be
utilized for the Temporary Work Area Easement. The duration of the temporary easement is
expected to be 2.5 years, the same time frame as the overall project. Winter shutdowns are
anticipated.

NAVIGATION SERVITUDE: Navigation servitude does not apply.

EXISTING FEDERAL PROJECTS: There are no existing federal projects in the project area.

EXISTING FEDERAL OWNERSHIP: There are no Federally-owned lands in the project area.

REAL ESTATE MAPPING: The mapping showing the fee and easement areas will be
finalized during the Plans & Spec phase.
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POTENTIAL INDUCED FLOODING

There will be no flooding induced by the construction or the operation and maintenance of the
Dam Removal or Dam Removal with Partial Dredge alternatives. While these two project
alternatives involve the diversion of water, the process 1s carefully controlled by engineering
design.

BASELINE COST ESTIMATE

Alternative 1 — Complete Dredge

Fee Acquisitions 0
Temporary Easements 589,109
Total Fee Acquisitions & Easements $589,109
Add Contingency @ 25% 147,277
Total $736,386
Relocation Assistance Costs 0
Total $736,386

Alternative 2 — Partial Dredge of 45 Acres

Fee Acquisitions 0
Temporary Easements 589,109
Total Fee Acquisitions & Easements $589,109
Add Contingency @ 25% 147,277
Total $736,386
Relocation Assistance Costs 0
Total $736,386

Alternative 3 — Partial Dredge of 21 Acres

Fee Acquisitions 0
Temporary Easements 589,109
Total Fee Acquisitions & Easements $589,109
Add Contingency @ 25% 147.277
Total $736,386
Relocation Assistance Costs 0
Total $736,386



Alternative 4 — Dam Removal

Fee Acquisitions $10,000
Temporary Easements 43,560
Total Fee Acquisitions & Easements $53,560
Total Contingency @25% 13,390
Total $66,950
Relocation Assistance Costs 0
Total $66,950

Altermnative 5 — Dam Removal with Partial Dredge of 45 Acres

Fee Acquisitions $ 10,000
Temporary Easements 714,828
Total Fee Acquisitions & Easements $724,828
Add Contingency @25% 181,207
Relocation Assistance Costs 0
Total $906,035

RELOCATION ASSISTANCE BENEFITS

There are no relocation assistance benefits anticipated to be required in accordance with Public
Law 91-646. There are no persons, farms, and businesses to e displaced under the Complete
Dredge, Partiat Dredge, Dam Removal, or Dam Removal with Partial Dredge altematives.

TIMBER AND/OR MINERAL ACTIVITY

There is no known present or anticipated mineral or timber harvesting activity in the vicinity of
the project.

NON-FEDERAL SPONSOR

The sponsor is the Town of Milford, Massachusetts, a non-federal sponsor. The Town of
Milford, Massachusetts has sufficient legal and professional capability and experience to acquire
the LER for the project. The Town of Milford, Massachusetts has both condemnation authority
and “quick-take” capability.

REGULATORY ANALYSIS

The project is located in an area of residential zoning. No enactment of zoning ordinances is
proposed in lieu of, or fo facilitate acquisition in connection with the project.



MILFORD POND ACQUATIC ECOSYSTEM RESTORATION
MILFORD, MASSACHUSETTS

REAL ESTATE ACQUISITION SCHEDULE

Survey & Legal Description
Appraisals

Negotiations

PCA Execution

Closings

File Condemnations

Possessions from Condemnations

LER Certtification

Start

Nov 2004
Feb 2005
Jun 2005
Aug 2005
Aug 2005
Oct 2005
Dec 2005

Jan 2005

Finish

Jan 2005
May 2005
Aug 2005
Aug 2005
Sep 2005
Nov 2005
Jan 2006

Jan 2006



FACILITY AND UTILITY RELOCATIONS

The Dam Removal and Dam Removal with Partial Dredge of 45 Acres alternatives do not
involve facility and utility relocations. While there is little doubt that allowing the pond to drain
could have a significant impact on the hydraulic properties beneath the Milford Pond (from
which the Milford Water Company extracts drinking water), the impoundment is not considered
to be a public utility. Also, there are no facility or utility relocations that must be performed in
connection with either the Complete Dredge, Partial Dredge of 45 Acres, or Partial Dredge of 21
Acres alternatives.

CONTAMINANTS

There are no known contaminants associated with the project.

LANDOWNER CONSIDERATIONS

There is no known opposition fo the project alternatives. Landowners in the subject
Neighborhood generally support the project alternatives, due at least in part to the considerable
dissemination of information through printed material and public meetings.

NON-FEDERAL SPONSOR

The Town of Milford, Massachusetts is the non-federal sponsor. The town was notified about
the risks associated with acquiring land before the execution of the Project Cooperation
Agreement (PCA). Portions of each project alternative lie within the boundaries of land owned
by the Town of Milford.

OTHER REAL ESTATE ISSUES

There are two significant real estate issues relevant to planning, designing, or implementing the
project. First, up to 270 lineal feet of piping will be required for the project. While portions of the
piping will be installed utilizing existing rights-of-way, other areas encompassed by the project
will require acquisition of easements along private property. | have based the acquisition cost
for this element of the project on the assumption that there will be no severance damage due to
the installation of this piping.

Second, the proposed location for staging and equipment is the parking area for a municipat
recreation facility. Any acquisition of rights on this parcel is likely to have an effect on the ability
of residents to use the facility. This real estate plan assumes the ability of the local sponsor to
provide a substitute parking area during the construction period (estimated at between 2-3
years).
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Milford Pond Facing North (photo taken by G. Billings on December 4, 2003)

Milford Pond Facing South (photo taken by G. Billings on December 4, 2000
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APPENDIX 12-E

AZSESSMENT OF NON-FEDERAL SPONSOR’S
REAYL, ESTATE ACQUISITION CAPABILITY

al Aun -ty

2. Does the gponsor have legal muthority to acquire and holdl title to real

o) erty for projact purposes? .
:}Eyes?no)

b. ceg the sponsor have the power of eminent domain for th:Ls project?
Lyep/no) —

¢. Does the gpongor have *quick-take” authority for this progect? (ye /no)

d. Are any of the lands/interests in land required for the project cated
.outside the spomsor‘s political boundary? (yes

e. Are any of the lands/interests in land required for the project owned by
an entity whose property thea sgpongor cannot condemm? (yes

Regouros Y em B8

8. Will the spomsor’s in-house staff require training to bacome familiar
with the real estate reguiremente of Federal projects mqlud:.ng P.L. 51-
646, as amanded? no)

b. If the angwer to IX.a. is “yen,” hag a xeasonable plan be!en devaloped to

. provide such training? (yes/no)

©.” Does the sponsor’'s in-house staff have sufficient real edtate
acquigition experience to meet its responsibilities for the projecl:?
“.yea no)

'd.. Is the gponsor’s projected in-house staffing level sufficient

816\“1:19 its other work load, if any, and the project scheduley
veg/no)

" e@. Can the sponsr obt.ain contractor support, if required im a timely

IrI.

Iv.

" fashion?

£. Will the spo 11ke1y request USACE assistance in acquif:ing real
estate? (yeﬂ‘ (If “yes,” provide description) .

hay Proie

a. Will the sponsor’ taff ba located within reasonable pro}ximty to the
project site? (yeg/no)

b. beﬂm sponsor approved the project/real eastate -chedulei/milostones?
yes/no)

all Aggesements

a. Has the sponsor performed satigfactorily om other USACE p:roj ects?
(yes/no/unot applicable) A 4 ('"
b. With regard to this project, the sponsor is anticipated be: ighly)
@/fully capable/moderately capable/marginally capal‘;ﬁe/ S—
asutficiently capable. (If sponsor ig believed to be ‘insufficiently
‘capable,” provide explanation)



MILFORD.POND, MILFORD, MA

v. ocord on:
7
a. Has this assessment been coordinated with the ppemsor? (§¥ep/no)
b. Does the pponsor comcur with this aasessment{”(yeg/no) (T “eneo, provide
explanation ~— :

Prepared by:
7

A. Mary Dunn, Staff Appraiser

[typed name]
[title)

Reviewed and approved by:

Lot

Jogeph M. Redlinger
&7/AftYPed name] ;

Chief, Real Estatq Diviagion







APPENDIX F
WATER QUALITY ANALYSES






Milforg Pond Water Quality

Location Depth Dissolved Oxygen Temperature
(m) (mgiL) (°C)
Mid Pond
Surface 7.0 20.0
0.5 5.0 20.0
9 4.0 20.0
1.5 1.4 19.0
L ower Pond
Surface 31 19.5
0.5 3 19.0
1 2.1 18.0
Charles River inlet Surface 7.8 21.0
Louisa Lake outlet Surface 8.1 22.0
Note: Samples collected September 20, 2002
Location Depth Dissolved Oxygen Temperature
(m) {mg/lL) (°C)
Mid Pongd
Surface 8.2 11.1
0.5 8.0 11.1
1 7.9 11.1
Lower Pond
Surface 9.2 11.1
1.2 7.9 10.9
Charles River inlet Surface 7.6 11.0
Louisa Lake outlet Surface 8.8 13.0
Dilla St. Surface 9.7 13
Sumner St. Surface 8.9 13

Naote: Samples collected October 18, 2002







ATL.PHA ANALYTICAL LABORATORIES
Eight Walkup Drive
Westborough, Massgachusetts 01581-1019
(508) 898-9220 www.alphalab.com
MA:M-MAO86 NH:200301-A CT:PH-0574 ME:MA086 RI:65 NY:11148 NJ:MAS35 Army:USACE

CERTIFICATE OF ANALYSIS

Client: Baystate Environmental Consultants Laboratory Job Number: L0209621

Address: 296 North Main Street Invoice Number: 68912
Bast longmeadow, MA 01028 Date Received: 20-SEP-02
Attn: Mr. Tom Jenkins Date Reported: 04-0CT-02
Project Number: 98-0216-1 Delivery Method: Client
Site: MILFORD POND
ALPHA SAMPLE NUMBER CLIENT IDENTIFICATION SAMPLE LOCATION
L0209621-01 SW-124 MILFORD, M2
L0209621-02 SW-1B MILFORD, MA
L0205621-03 SW~2A MILFORD, M2Aa
L0209621-04 SW-2B MILFORD, MA
L0209621-05 SW~-3 MILFORD, Ma
L020S621-06 SW-4 MILFORD, MA

I, the undersigned, attest under the pains and penalties of perjury that, based upon
my personal inquiry of those responsible for obtaining the information, the material
contained in this report is, to the best of my knowledge and belief, accurate and
complete. This certificate of analysis is not complete unless this page accompanies
any and all pages of this report.

BRuthorized by:Scott McLean

Scott McLean - Technical Director
This document electronically sigmned

10040201:56 Page 1 of 12



ALPHA ANALYTICAIL LABORATORIES
CERTIFICATE OF ANALYSIYS

MA:M-MAR-086 NH:200395-B/C CT:PH-0574 ME:MAOBE6

Laboratory Sample Number:

L0209621-01
Sw-12

RI:65

Date Collected:
Datte Received :

20-SEP-2002 11:00

20-SEP-2002

Sample Matrix: WATER Date Reported 04-0OCT~2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARMAMETER RESULT UNITS RDL REF METEOD DATE 1D
PREP ANAL
Turbidity 10. NTU 0.20 30 2130B 0920 18:30 WT
Alkalinity, Total 47. mg CaCO3/L2.0 30 23208 0927 15:40 MA
Solids, Total Suspended ND wg /1 5.0 30 2540D 0926 21:20 DT
Nitrogen, Ammonia 0.767 mg /1 0.075 30 4500NH2-BH 0928 12:00 0929 10:45 =~
Nitrogen, Nitrite ND mg/1 0.10 30 4500N03-F 5920 21:30 DD
Nitrogen, Nitrate ND mg/1 0.10 30 4500N03-F 0920 21:30 DD
Nitrogen, Total Kjeldahl 1.2 ng/1 0.15 30 4500N-C 0927 17:50 0929 11:51 ED
Phosphorus, Total 0.02 mg/1 0.01 30 4500P-E 0926 15:30 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4500P-B 0920 22:00 DD
Chlorophyll A 13.0 mg/m3 2.00 30 102004 0920 19:35 0923 214:40 DT
Total Metdls 1 3018
Iron, Total 2.4 mg/1 0.05 1 6010B 0923 13:00 06924 14:19 RW

Comments: Complete list of References and Glossary of Terms found in

10040201:56 Page 2 of 12

Addendum I



ALPHA ANALYTICAL LABCRATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAR086 RI:65
Laboratory Sample Number: L0205621-02 Date Collected: 20~SEP-2002 11:00
SW-1B Date Received 20~8EP-2002
Sample Matrix: WATER Date Reported 04-0CT-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6~Plastic
PARAMETER RESULT UONITS RDL REF METHOD DATE ID
PREP ANAL
Turbidity 15. NTU 0.20 30 21308 0920 18:30 WT
Alkalinity, Total 46. mg CaCO3/L2.0 30 23208 0927 15:40 MA
Solids, Total Suspended 72. mg/l 15. 30 2540D 0926 21:20 DT
-Nitrogen, Ammonia 0.690 mg/1 0.075 30 4SOONH3-BH 0926 12:00 0929 19:50 ED
Nitrogen, Nitrite ND mg/l 0.10 30 4500NO3-F 0920 21:31 DD
Nitrogen, Nitrate ND ng/1 0.10 30 4500NO3-F 0920 21:31 DD
Nitrogen, Total Kjeldahl 3.7 ng/1 0.15 30 4500K8-C 0927 17:50 0929 11:56 ED
Phosphorus, Total 0.28 mg/1 0.10 30 4500P-E 0926 15:30 NL
Phosphorus, Orthophosphate ND mg/1l 0.01 30 4500P-E 0920 22:00 DD
Chlorophyll A 48.5 mg/m3 2.00 30 10200H 0920 15:35 0923 14:40 DT
Total Metals 1 3015
Iron, Total 5.4 mg/1 0.05 1 60108 0923 13:00 0924 14:26 RH

Comments: Complete list of References and Glossary of Terms found in

10040201:56 Page 3 of 12
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ALPHA ANALYTICAL LABORATORIES

MA:M~-MA-086 NH:200395-B/C CT:PH-0574

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

L0205621-03

ME:MAQ86

RI: 65

Date Collected: 20-SEP-2002 14:00

SW-2A Date Received 20-SEP-2002
Sample Matrix: WATER Date Reported 04-0CT-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 3.2 NTU .20 30 2130B 0920 18:30 WT
Alkalinity, Total 23. mg CaCO3/L2.0 30 23208 0927 15:40 MA
Solids, Total Suspended ND mg/1l 30 25400 0926 21:20 DT
Nitrogen, Ammonia 0.171 mg/1l .075 30 4500NH3-BH 0928 12:00 0929 10:47
Nitrogen, Nitrite ND mg/l .10 30 4500N03-F 0920 21:36 DD
Nitrogen, Nitrate ND mg/1 .10 30 4500NO3-F 0920 21:36 DD
Nitrogen, Total Kjeldahl 0.61 mg/1 .15 30 4500N-C 0927 17:50 0529 11:55 ED
Phosphorus, Total 0.02 mg/1 .01 30 4500P-E 0926 15:30 NL
Phosphorus, Orthophosphate ND mg/1 .01 30 4520P-E 0920 22:00 DD
Chlorophyll A 21.0 g /m3 .00 30 10200H 0920 19:35 0923 14:40 DT
THtal Metals 1 soms |
Iron, Total 1.9 mg/l .05 1 60108 0923 13:00 0924 14:38 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I

10040201:5§8 Page 4 of 12



ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSTYS

MA:M-MA-086 NH:200395-B/C CT:PH-0574 ME:MAQ86 RI:6€5

Laboratory Sample Number:
Sample Matrix:

Condition of Sample:

L0209621-04
SW-2B
WATER

Satisfactory

Number & Type of Containers: 6-Plastic

Date Collected:

Date Received
Date Reported

Field Prep:

20-SEP-2002
: 04-0OCT-2002

None

20~SEP-2002 14:00

PARAMETER RESULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Turbidity 9.8 NTU 0.20 30 21308 0920 18:30 WT
Alkalinity, Total 20. mg CaC03/L2.0 30 2320B 0927 15:40 MA
Solids, Total Suspended 230 mg /1 S0. 30 2540D 0926 21:20 DT
Nitrogen, Ammonia ND mng/1 0.150 30 4SOONH3-BH 0928 12:00 0929 10:54 ED
Nitrogen, Nitrite ND mg/l 0.10 30 4500NO3-F 0920 21:36 DD
Nitrogen, Nitrate ND mg/1 0.10 30 4500NO3-F 0920 21:36 DD
Nitrogen, Total Kjeldahl 6.4 mg/1 0.15 30 4500N-C 0927 17:50 0929 11:58 ED
Phosphorus, Tétal 0.48 mg /1 0.10 30 4500F-E 0926 15:30 NL
Phosphorus, Orxrthophosphate ND mg/ L 0.01 3D 4500P-E 0520 22:00 DD
Chlorcphyll A 55.8 mg /m3 2.00 30 10200H 0920 19:35 0923 14:40 DT
Total Metals 1 304

Iron, Total 8.0 mg/1 0.05 1 60108 0923 13:00 0924 14:42 RW

Comments: Complete list of References and Glossary of Terms found in

10040201:56 Page 5 of 12
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ALPHA ANALYTICAL LABORATORIES

CERTIFICATE OF ANALYSIS

MA:M-MA-086 NH:2003595-B/C CT:PH-0574 ME:MA086

Laboratory Sample Number:

L0209621-0S

Date Collected:

RI:65

20~SEP-2002 14:15

SW-3 Date Received 20-8EP-2002
Sawple Matrix: WATER Date Reported : 04-0CT-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 1.8 NTU 0.20 30 2130B 0520 18:30 WT
Alkalinity, Total 21. mg CaC03/L2.0 30 2320B 0927 15:40 MA
Solids, Total Suspended ND mg/l 5.0 30 2540D 0926 21:20 DT
Nitrogen, Ammonia 20.1 mg/1 0.075 30 4500NH3-BH 0528 12:00 0923 10:46 ™~
Nitrogen, Nitrite ND mg/1 0.10 30 4500N03-F 0920 21:37 DD
Nitrogen, Nitrate ND mg/1 0.10 30 4500N03-F 0920 21:37 DD
Nitrogen, Total Kjeldahl 0.40 mg/1 0.15 30 4500N-C 0527 17:50 0929 11:52 BD
Phosphorus, Total 0.01 mg/1 0.01 30 4S00P-E 0926 15:30 NL
Phosphorus, Orthophosphate ND mg /1 0.01 30 4500P-E 0920 22:00 DD
Chlorophyll A 11.8 mg/m3 2.00 30 10200H 0920 19:35 0923 14:40 DT
Tétal Metals 1 3a1s
Iron, Total 0.63 mg/1 0.05 1 60108 0923 13:00 0924 14:46 RW
Comments: Complete list of References and Glossary of Terms found in Addendum I

10040201:55 Page 6 of 12



ALPHA ANALYTICRL LABORATORIES
CERTIFICATE OF ANALYSIS

MA:M-MA-0B6 NH:200395-B/C CT:PH-0574

Laboratory Sample Number:

L0209621-06
SW-4

Date Collected:

ME:MA086

RI:65

Date Received

: 20-SEP-2002

20-SEP-2002 14:30

Sample Matrix: WATER Date Reported : 04-0CT-2002
Condition of Sample: Satisfactory Field Prep: None
Rumber & Type of Containerse: 6-Plastic
PARAMETER RESULT ONITS RDL REF METHOD DATE ID
PREP BNAL
Turbiditcy 4.5 NTU 0.20 30 21308 0520 18:30 WT
Alkalinity, Total 28. mg CaCO3/L2.0 30 2320B 0927 15:40 MA
Solids, Total Suspended 9.8 mg/1 5.0 30 2540D 0926 21:20 DT
NWitrogen, Ammonia 0.096 mg/1l 0.075 30 4500NH3-BH 0328 12:00 0929 10:48 ED
Nitrogen, Nitrite ND mg/l 0.10 30 4500NO3-F 0920 21:38 DD
Nitrogen, Nitrate ND mg/1 0.20 30 4500NO3-F 0920 21:38 DD
Nitrogen, Total Kjeldahl 0.66 mg/l 0.15 30 4S00N-C 0927 17:50 0929 11:54 ED
Phosphorus, Total 0.05 mg /1 0.01 30 4500P-E 0926 15:30 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4500P-B 0920 22:00 DD
Chlorophyll 2 47 .3 mg/m3 2.00 30 10200H 0920 19:35 0923 14:40 DT
Total Metals 13015
Iron, Total 1.9 mg/1 0.05 1 6010B 0923 13:00 0924 14:50 RW

Comments: Complete list of References and Glossary of Terms found in

1004020 :56 Page 7 of 12
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ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCRE BATCH DUPLICATE ANALYSIS

Laboratory Job Number: L0209621

Parameter Value 1 Value 2 RPD Units

Turbidity for sample(s) 01-06 (L0209621-06, WG123130)
Turbidity 4.5 4.7 4 NTU

Alkalinity, Total for sample(s) 01-06 (L0209621-03, WG123738)
Alkalinity, Total 23. 22. 4 mg CaCO3/L

Solids, Total Suspended for sample(s) 01-06 (L0209621~02, WG123629)
Solids, Total Suspended 72. 76. 5 mg/1

Nitrogen, ammonia for sample(s) 01-06 (L0209721-05, WGE123805)
Nitrogen, Ammonia 20.7 21.2 2 mg/1

Nitrogen, Nitrite for sample(s) 01-06 (L0209621-06, WGL123138)
Nitrogen, Nitrite ND ND NC mg/1

Nitrogen, Nitrate for sample(s) 01-06 (L0209621-02, WG123137)
Nitrogen, Nitrate ND ND NC mg/1

Nitrogen, Total Kjeldahl for sample(s) 01-06 (L0209621-05, WG123736)
Nitrogen, Total Kjeldahl 0.40 0.38 5 mg/1l

Phosphorus, Total for sample(s) 01-06 (L0209621-02, WG123607)
Phosphorus, Total 0.29 0.29 0 mg/1

Phosphorus, Orthophosphate for sample(s) 01-06 (L0209621-01, WG123152)
Phosphorus, Orthophosphate ND ND NC mg/1

- Total Metals for sample(s) 01-06 (L0209621-02, WG123289)
Iron, Total S.4 5.3 2 mg/1

10040201:5¢ Page 8 of 12



ALPHA ANALYTICAIL, LABORATORIES
QUALITY ASSURANCE BATCH SPIKE ANALYSES

aboratory Job Number: L0203621

Parameter % Racovery

Turbidity LCS for sample(s) 01-06 (WG123130)
Turbidity 98

Alkalinity, Total LCS for sample(s) 01-06 (WG123738)
Alkalinity, Total 106

Nitrogen, Ammonia LCS for sample(s) 01-06 (WG123805)
Nitrogen, Ammonia 100

Nitrogen, Nitrite LCS for sample(s) 01-06 (WG123138)
Nitrogen, Nitrite 100

Nitrogen, Nitrate LCS for sample(s) 01-06 (WG123137)
Nitrogen, Nitrate 96

Nitrogen, Total Kjeldahl LCS for sample(s) 01-06 (WG123736)
Nitrogen, Total Kjeldahl 100

Phosphorus, Total LCS for sample({s) 01-06 (WG123607)
Phosphorus, Total 100

Phosphorus, Orthophosphate LCS for sample(s) 01~06 (WG123152)
hosphorus, Orthophosphate 99

. Total Metals LCS for sample(s) 01-06 (WGi23289)
Iron, Total 100

Alkalinity, Total SPIKR for sample(s) 01-06 (L02092621-05, WG123738)
Alkalinity, Total 108

Nitrogen, Ammonia SPIKE for sample{s) 01-06 (L02095721~04, WG123805)

Nitrogen, Ammonia 105

. Nitrogen, Nitrite SPIKE for sSample(s) 01-06 (L0209621-05, We123138)
Nitrogen, Nitrite 100

Sl Nitrogen, -Nitrate SPIKB for sample(s) 01-06 (L.0209621-01, WG123137)
Nitrogen, Nitrate 98

Nitrogen, Total Kjeldahl SPIKE for sample(s) 01-06 (L0209721-02, WG12373§)
Nitrogen, Total Kjeldahl 99

Phospherus, Total SPIKE for sample(s) 01-06 (L0209738-05, WG123607)
Phosphorus, Total 100

Phosphorus, Orthophosphate SPIKE for sample(s) 01-06 {L0209621-06, WG123152)
Phosphorus, Orthophosphate 100

10040201:5¢6 Page 9 of 12



ALPHA ANALYTICAIL LABORATORIES
QUALITY ASSURANCE BATCH SPIKE ANALYSES

Laboratory Job Number: L0209621
Continued

Parameter % Recovery

Total Metals SPIKE for sample(s) 01-06 (L0209621-01,
Iron, Total 100

WG12328%)

10040201:56 Page 10 of 12



ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH BLANK ANALYSIS

iboratory Job Number: L0203621

PARAMETER RESULT ONITS RDL REF METHOD DATE ID
PREP ANAL
Blank Analysis for sample(s) 01-06
Blkalinity, Total ND mg CaCO3/L2.0 30 23208 0927 15:40 MA
Blank Analysis for sample(s) 01-06
Solids, Total Suspended ND mg /1 5.0 30 2540D 0926 21:20 DT
Blank Analysis for sample(s) 01-06
Nitrogen, Ammonia ND mg /1 0.075 30 450ONH3-BH 0928 12:00 0929 10:34 ED
Blank Analysis for sample(s) 01-06
Nitrogen, Nitrite ND mg/1 0.10 30 4500N03-F 0920 21:41 DD
Blank Analysis for sample(s) 01-06
Nitrogen, Nitrate ND mg/1 0.10 30 4500NO3-F 0920 21:33 DD
Blank analysis for sample(s) 01-06
Nitrogen, Total Kjeldahl ND mg /1 0.05 30 4500N-C 0927 17:52 0929 11:38 BD
Blank Analysis for sample(s) 01-06
Phosphorus, Total ND mg/1 0.01 30 4500P-E 9926 15:30 NL
v Blank Analysis for sample(s) 01-06
Phosphorus, Orthophosphate ND mg/l 0.01 30 4500P-B 0920 22:00 DD
T Blank Analysis for gample(s) 021-06
Chlorophyll A ND mg/m3 2.00 30 10200H 0920 19:35 0923 14:40 DT
. _ Blank Analysis for sample(s) 01-06
Total Metals. 11018
Iron, Total ND mg/1 0.05 1 60108 0923 13:00 0924 13:59 RW

10040201:58
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ALPHA ANALYTICAL LABORATORIES
ADDENDUM T

REFERENCES

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. EPA SW-
846. Update XII, 1997.

30. Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WPCF.
18th Edition. 1992,

GLOSSARY OF TERMS AND SYMBOLS

REF Reference number in which test method wmay be found.
METHOD Method number by which analysis was performed.
D Initials of the analyst.

Pleage note that all solid samples are reported on dry weight basis unless noted otherwise.
LIMITATION OF LIABILITIES

Alpha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing laboratory industry. In the event of an error, the
sole and exclusive resgponsibility of Alpha Analytical, Inc., shall be to re-perform
the work at it’s own expense. In no event shall Alpha Analytical, Inc. be held
liable for any incidental consequential or special damages, including but not
limited to, damages in any way connected with the use of, interpretation of,
information or analysis provided by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA protocol regarding sample
volume, preservation, cooling, containers, sampling procedures, holding times
and splitting of samples in the field.

10040201:56 Page 12 of 12
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attachment 1 Quality Control Acceptance Criteria

Volatile Organics by Method 8260B

surrogate spike % recovery

AQ Limits Soil Limits
LCL UcL LCL UCL

1,2-Dichloroethane-d,

4-Bromofluorobenzene
Tolvene-dg

Dibromofluoromethane

5% 125% 75% 125%

L 75% 125% 75% 125%

75% 125% 75% 125%
75% 125% 75% 125%

matrix spike / matrix spike duplicate
(MS/MSD) & [ab control sample (LCS)

percent recovery
AQ Limits Soil Limits
LCL UcL LCL UCL

duplicate and/or MSD
AQ Limits Soil Limits

RPD

RPD

1,1-Dichloroethene
Trichloroethene
Chlorobenzene
Benzene

Toluene

61% 145% 59% 172%
1% 120% 62% 137%
75% 130% 60% 133%
76% 127% 6% 142%
76% 125% 58% 139%

all target compounds

20%

30%

Volatile Organics by Method 8021B

surrogate spike % recovery

AQLimits = _Soil Limits
LCL .UcCL LCL ucL

4-BrotfmochiforobenzZeéne -~
4-Bromofluorcbenzene

=70%™ — 110%+~ 70% - - 120%
70% 110%  70%  120%

rmatrix $pike / matrix spike duplicate
{MS/MSD) & lab control sample (LCS)

__percent recovery

" AQ Limits Soil Limits

LCL UcL LCL UCL

— “du.pl-icate_ziﬁ&/;)-r- _MSD
AQ Limits Soil Limits

RPD

RPD

1,1-Dichlorosthene
Ttichloroethigne "~
Chlorobenzene
Benzene

Toluene

Ethylbenzener -~ -~

70%" 130% 70%  130%

T V0% .130%  70% 130%

70%. _._.130% ..70%  .130%
70% 130% 70% 130%
70% 130%  70%  130%
70% 130% "~ 70% ° T130%

* ‘all target compounds

. 20% -

L 30%

Semi-Volatile Organics by Method 8270C (includes PAHS)

surrogate spike % recovery

AQ Limits Soil Limits
LCL UCL LCL UCL

Nitrobenzene-ds
Phenol-dg
2-Fluorophenol
2-Fiuorobiphenyl
p-Terphenyl-d,,
2,4,6-Tribromophenof

23% 120% 23% 120%
10% 120% 10% 120%
21% 120% 25% 120%
43% 120% 30% 120%
33% 120% 18% 120%
10% 120% 19% 120%

matrix spike / matrix spike duplicate
{MS/MSD) & lab control sample (L.CS)

percent recovery
AQ Limits Soil Limits
LCL ucL LCL uUcL

duplicate and/or MSD
AQ Limits Soil Limits

RPD

RPD

1,2,4-Trichlorobenzene

39% 98% 8% 107%

all target compounds

Acenaphthene 45% 118% 31% 137% 40% 50%
2,4-Dinitrotoluene 24% 96% 28% 89%
Pyrene 26% 127% 35% 142%
N-Nitroso-di-n-propylamine 1% 116% 41% 126%
1,4-Dichlorobenzene 6% 87% 28% 104%
Pentachlorophenol % 103% 17% 109%
Phenol 12% 110% 26% 90%
2-Chiorophenotl 27% 123% 25% 102%
4-Chloro-3-methylphenol 23% 97% 26% 103%
4-Nitrophenol 10% 80% 11% 114%
Alpha Analytical Labs revised 07/01/2002



attachment 1 Quality Control Acceptance Criteria

PCBiPesticides by Method 8082/8081

surrogate spike % recovery AQ Limits Soil Limits
LCL UCL LCL ucL
2,4,5,6-Tetrachloro-m-xylene 30% 150% 30% 150%
Decachtorobiphenyl 30% 150% 30% 150%
matrix $pike / matrix spike duplicate percent recovery duplicate and/or MSD
{(MS/MSD) & lab control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCL uUcL RPD RPD
Lindane 56% 123% 46% 127% all target compounds
Heptachior 40% 131% 35% 130% 30% 50%
Aldrin 40% 120% 34% 132%
Dieldrin 52% 126% 31% 134%
Endrin 56% 121% 42% 139%
4 4'DDT 38% 127% 23% 134% _
Aroclor 1242/1016 o 40% 140% 40% 140%
Aroclar 1260 40% 140% 40% 140%

Volatile Petroleum Hydrocarbons (VPH) by MA DEP 9&-_.1_:-_._7.__'__7_.,-_?. - I il

—-. 7 "’|surrogate spike %.recovéry AQ Limits Soll-kimits - - - -
easnaet e ST e g o o U sippmue i o S 1 (o SRR SR I
: 2,5-Dibrométoluene . 70% _ 130% ~ 70%  130% DUNEEY
T percent recovery duplicate o
laboratory control sample (LCS) TAQ Limits - “Soil Dinfts’ AQ Limits Soil Limits | -
: R S - LCL ucL LCL.. -UCcL RPD "7 "RPD .. |~
**1afl compounds - 70% 130% 70%. . 130%_ S0% - - - 50%
--- - - Extractable Petroleum Hydrocarbons (EPH) by MA DEP 98-1 - "~~~ LT
~ 7" |surrogate spike % recovery AQ Limits Soil Limits
- - LCL ucL LCL ~ UCGL
- 7" " |Chloro-octadecane ' 40% 140% 40% 140%
ortho-Terpheny! 40%  140%  40%  140%
2-Fluorobiphenyl (fractionation) 40% 140% 40% 140%
2-Bromonaphthalene (fractionation) 40% 140% 40% 140%
percent recovery duplicate
[aboratory control sample (LCS) AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCL UCL RPD RPD
all compounds 40% 140% 40% 140% 50% 50%
TPH (GC-FID) by Method 8100M
duplicate
surrogate spike % recovery AQ Limits Soil Limits AQ Limits Soil Limijts
LCL ucL LCL ucL RPD RPD
ortho-Terphenyi 40%  140% 40% 140% 40% 40%
TPH by Method 418.1
matrix spike (MS) percent recovery duplicate
& laboratory control sample (LCS} AQ Limits Soil Limits AQ Limits Soil Limits
LCL ucL LCcL ucL RPD RPD
TPH 60% 140% 60% 140% 40% 40%

Alpha Analytical Labs

revised 07/01/2002
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ALPH2A ANALYTICAL LABORATORIES
Eight Walkup Drive
Westborough, Massachusetts 01581-1019
(508) B38-9220 www.alphalab.com
MA:M-MAO086 NH:200301-A CT:PH-0574 ME:MA086 RY:65 NY:11148 NJ:MA935 Army:USACE

CERTIFICATE OF ANALYSIS

Client: Baystate Environmental Consultants Laboratory Job Number: L0210625

Address: 296 North Main Street

fast Longmeadow, MA 01028 Date Received: 17-0CT-2002
Attn: Mr. Tom Jenkins Date Reported: 01-NOV-2002
Project Number: 98-0216-1 Delivery Method: Rlpha
Site: MILFORD POND
ALPHA SAMPLE NUMBER CLTIENT IDENTIFICATION SAMPLE LOCATION
L0210625-01 MP1 MILFORD, MA
L,0210625-02 MP2 MILFORD, MA
L0210625-03 MP3 MILFORD, MA
L0210625-04 MP4 MILFORD, MA
L0210625-05 MP5 MILFORD, MA
LD210625~06 MP6 MILFORD, MA
L0210625-07 MP7 MILFORD, MA
L0210625-08 MP8 MILFORD, MA
L.0210625-09 MPOS MILFORD, MA

I, the undersigned, attest under the pains and penalties of perjury that, based upon
my personal inquiry of those responsible for obtaining the information, the material
contained in this report is, to the best of my knowledge and belief, accurate and
complete. This certificate of analysis is not complete unless this page accompanies
any and all pages of this report.

Authorized by:%)ﬂéﬂl 4/0%

James R. Roth, PhD - Technical Director
This document electronically signed
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ALPHA ANALYTICAL LABORATORIES

MA:M-MA086 NH:200301-A CT:PH-0574 MR:MA086 RI:65 NY:11148 NJ:MA935 Army:USACE

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

L0210625-01

Date Collected

16-0CT-2002 11:00

MP1 Date Received 17-0CT-2002
Samnple Matrix: WATER Date Reportad 01l-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 9.0 NTU 0.20 30 21398 1017 19:37 WT
Blkalinity, Total 43. mg CaCO03/L2.0 30 23208 1026 12:50 MA
Solids, Total Suspended ND mg /1 5.0 30 2540D 1022 16:15 DT
Nitrogen, Ammonia 0.822 mg/1 0.075 30 4500NH3I-BH 1026 10:30 1028 12:38 ED
Nitrogen, Nitrite ND mg/l 0.10 30 4S00NO3-F 1017 23:12 DD
Nitrogen, Nitrate ND ng/1 0.10 30 4500NO3-F 1017 23:12 DD
Nitrogen, Total Kjeldahl 1.2 mg/1 0.15 30 4500N-C 1028 16:00 1029 15:51
Phosphorus, Total 0.01 mg/1 0.02 30 4500P-B 1023 13:00 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4S00P-E 1017 21:25 AT
Chlorophyll 2 ND mg /m3 2.00 30 10200H 1018 00:05 10168 10:00 DT
Total Metals 1 3018
Iron, Total 2.0 mg/1 0.05 1 6010B 1018 10:10 1021 15:42 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I
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ALPHA ANALYTICAL LABORATORIES

MA:M-MRO86 NH:200301~A CT:PH-~0574 ME:MAO086 RI:65 NY:11148 NJ:MAS35 Army:USACE

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

1.0210625-02

Date Collected:

16-0CT-2002 13:00

MP2 Date Received : 17-0CT-2002
Sample Matrix: WATER Date Reported : 01-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 7.0 NTU 0.20 30 21308 1017 19:37 WT
Alkalinity, Total 36. mg CaCo03/L2.0 30 23208 1026 12:50 MA
Solids, Total Suspended ND mg/1 10. 30 2540D 1022 16:15 DT
Nitrogen, Ammonia 0.551 mg/1 0.075 30 4500MH3-BH 1026 10:30 1028 12:39 ED
Nitrogen, Nitrite ND mg/1 0.10 30 4500N03-F 1017 23:16 DD
Nitrogen, Nitrate ND mg/1 0.10 30 4500M03-F 1017 23:16 DD
ditrogen, Total Kjeldahl 0.92 mg/) 0.15 30 4500N-C 1018 19:30 1022 12:37 ED
Phosphorus, Total 0.01 ng /1 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4500P-E 1017 21:25 AT
Chlorophyll A ND mg /m3 2.00 30 10200H 10168 00:05 1018 10:00 DT
THtal Metals 1 3018
Iron, Total 1.6 mg/1 0.05 1 6010B 1018 10:10 1021 19:46 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I

11010213:05 Page 3 of 16



ALPEA ANALYTICAL
CERTIFICATE OF ANALYSIS

MA:M-MADS86 NH:200301-A CT:PH-0574 ME:MA0O86 RI:65 NY:11148 NJ:MA935 Army:USACE

Laboratory Sample Number:

L0210625-03

LABORATORIES

Date Collected:

16-0CT-2002 11:30

MP3 Date Received 17-0CT-2002
Sample Matrix: WATER Date Reported : 01-NOV-2002
Copndition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 5.3 NTU 0.20 30 2130B 1017 19:37 WT
Alkalinity, Total 34. mg CaC03/L2.0 30 23208 1026 12:50 MA
Solids, Total Suspended ND mg/1 5.0 30 2540D 1022 16:15 DT
Nitrogen, Ammonia 0.534 mg/1 0.075 30 4500NH3-BH 1025 10:30 1028 12:40 ED
Nierogen, Nictrite ND mg/1 0.10 30 4500NO3-F 1017 23:17 DD
Nitrogen, Nitrate ND mg/1l 0.10 30 4500NO3-F 1017 23:17 DD
Nitrogen, Total Kjeldahl 0.932 mg/1 0.15 30 4500N-C 1028 16:00 1029 15:52 +.
Phosphorus, Total 0.01 mg/1 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4500P-E 1017 21:25 AT
Chlorophyll A ND mg /w3 2.00 20 10200H 1018 00:05 1018 10:00 DT
Total Metals 1 3015
Iron, Total 1.5 mg/1 0.05 1 6010B 1018 10:20 2021 13:50 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I

11010213:05 Page 4 of 16



ALPHA ANALYTICAL LABORATORIES

MA:M-MAOBS6 NH:200301-A CT:PH-0574 ME:MAO86 RI:65 NY:11148 NJ:MA935 Army:USACE

Laboratory Sample Number:

CERTIFICATE OF ANALYSTIS

L0210625-04

Date Collected:

16-0CT-2002 08:45

MP4 Date Received 17-0OCT-2002
Sample Matrix: WATER Date Reported 01-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbiditcy 3.5 NTU 0.20 30 2130B 1017 19:37 WT
Alkalinity, Total 28. mg Caco3/L2.0 30 23208 1026 12:50 MA
Solids, Total Suspended ND mg /1 5.0 30 2540D 1022 16:15 DT
Nitrogen, Ammonia 0.145 mg/1 0.075 30 4500NH3-BH 1026 10:30 1028 1Z:41 ED
Nitrogen, Nitrite ND mg/1 0.10 30 4500NO1-F 1017 23:18 DD
Nitrogen, Nitrate 0.16 mg/1 0.10 30 4500NO3-F 1017 23:18 DD
«itrogen, Total Kjeldahl 0.30 g/l 0.15 30 4500N-C 1018 19:30 1022 12:52 ED
Phosphorus, Total 0.02 mg/1 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4500P-E 1017 21:25 AT
Chlorophyll A ND mg/m3 2.00 30 10200H 1018 00:05 101B 10:00 DT
Tbtal Metals 1 3015
Iron, Total 0.97 mg/1 0.05 1 6010B 1018 10:10 1021 19:53 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I

11010213:05 Page S of 16



AT PHA ANALYTICAL LABORATORIES

MA:¥-MA(OB6 NH:200301-A CT:PH-0574 ME:MR0B86 RI:65 NY:11148 NJ:MAS3S5 Avmy:USACE

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

L0210625-05

Date Collected:

16-0CT-2002 09:20

MP5 Date Received : 17-0OCT-2002
Sample Matrix: WATER Date Reported 01-NOV-2002
Condition of Sample: Satisfactory Field Prap: None
Number & Type of Contailners: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 1.2 NTU 0.20 30 21208 1017 19:37 WT
Alkalinity, Total 43. mg CaC03/L2.0 30 23208 1025 12:50 MA
Solids, Total Suspended 37. mg/1 5.0 30 2540D 1022 16:15 DT
Nitrogen, Ammonia ND mg /1 0.075 30 4500NH3-BH 1026 10:30 1028 12:42 ED
Nitrogen, Nitrite ND mg/1l 0.10 39 4500NO3-F 1017 23:18 DD
Nitrogen, Nitrate 2.4 mg/1 0.10 30 4500NO3-F 1017 23:18 DD
Nitrogen, Total Kjeldahl 0.36 g/l 0.15 10 4500N-C 1028 15:00 1029 15:53
Phosphorus, Total 0.03 wg /1 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate ND ng /1 0.01 3C 4500P-E 1017 21:25 AT
Chlorophyll A ND mg/m3 2.00 30 10200H 1018 00:05 1018 10:00 DT
Totdl Metals 11015
Iron, Total 0.38 mg/1 0.05 1 6010B 1018 10:10 1021 19:57 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I

12010213:08 Page 6 of 16



ALPHA ANALYTICAL LABORATORIES

MA:M-MAO086 NH:200301-A CT:PH-0574 ME:MA(086 RI:65 NY:11148 NJ:MA935 Army:USACE

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

L0210625-06

Date Collected:

16-0CT-2002 10:00

MPé6 Date Received 17-0CT-~2002
Sample Matrix: WATER Date Reported : 01-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESOLT UNITS RDL REF METBOD DATE ID
PREP ANAL

Turbidity 6.4 NTU 0.20 30 21308 1017 19:37 WT
Alkalinity, Total 19. mg CaCO3/L2.0 30 23208 1026 12:50 MA
Solids, Total Suspended 9.9 mg/1 5.0 30 2540D 1022 16:15 DT
Nitrogen, Ammenia 0.242 g/l 0.075 30 45GONH3-BH 1026 10:30 1028 12:43 ED
Nitrogen, Nitrite ND mg/1 0.10 30 450CNO3-F 1017 23:19 Db
Nitrogen, Nitrate 1.6 mg/1 0.10 30 4500N03.F 1017 23:19 DD

.trogen, Total Kjeldahi 0.50 mg/1 0.15 30 4500N-C 1028 16:00 1029 15:54 ED
Phosphorus, Total 0.05 mg/l 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate 0.01 ng/l 0.01 20 4500P-E 1017 21:25 AT
Chlorophyll A ND mg/m3 2.00 30 10200H 1018 00:05 1018 10:00 DT
Total Metals 1 1018
Iron, Total 0.14 mg/1 0.05 1 6010B 1018 10:10 1021 20:01 RW
Comments: Complete list of References and Glossary of Terms found in Addendum I

11010213: 05 Page 7 of 16



ALPHA ANALYTICAL LABORATORIES

MA:¥-MA086 NH:200301-A CT:PH-0574 ME:MAO86 RX:65 NY:11148 NJU:MA935 Army:USACE

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

L0210625-07

Date Collected:

16-0CT-2002 09:45

MP7 Date Received 17-0CT-2002
Sample Matrix: WATER Cate Reported 01-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARAMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 1.7 NTU 0.20 30 2130B 1017 19:37 WT
Alkalinity, Total 17. mg CaCO3/L2.0 30 23208 1026 12:50 MA
Solids, Total Suspended ND mg/1 5.0 30 2540D 1022 16:15 DT
Nitrogen, Ammonia 0.111 mg/1 0.075 30 4500NH3-BH 1025 10:30 1028 12:43 ED
Nitrogen, Nitrite ND mg /1 0.10 30 4500ND3~F 1017 23:20 DD
Nitrogen, Nitrate 0.12 mg /1 0.10 30 4509ND3-F 1017 23:59 PD
Nitrogen, Total Kjeldahl 0.34 mg/1 0.15 30 4500N-C 1028 16:00 1029 16:09
Phosphorus, Total 0.01 mg/1 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate ND mg/1 0.01 30 4500P-€ 1017 21:25 AT
Chlorophyll A ND myg /m3 2.00 39 102004 1018 00:05 1018 16:00 DT
Total Metals 13018
Iron, Total 0.35 mg/1 0.05 1 6010B 1018 10:10 1021 20:18 RW

Comments: Complete list of References and Glossary of Terms found in Addendum I

21010213:05 Page 8 of 1%



ALPHA ANALYTICAL LABORATORIES

MA:M-MAQB86 NH:200301-A CT:PH-0574 ME:MAQ0B86 RI:65

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

1,0210625-08

Date Collected:

NY:11148 NJ:MAS35 Army:USACE

16-0CT-2002 15:00

MP8 Date Received : 17-0OCT-2002
Sample Matrix: WATER Date Reported 01-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARBMETER RESULT UNITS RDL REF METHOD DATE ID
PREP ANAL

Turbidity 1.2 NTU 0.20 30 21308 1617 15:37 WT
Alkalinity, Total 16. mg CaCO03/L.2.0 30 2320B 1026 12:50 MA
Solids, Total Suspended ND ng/1 SLO 30 2549D 1022 16.15 DT
Nitrogen, Ammonia ND mg/l 0.075 30 4500NH3-BH 1026 10:20 1028 12:47 ED
Nitrogen, Nitrite ND mg/1 0.10 30 4500NO3-F 1017 22:20 DD
Nitrogen, Nitrate 0.10 mg/1 0.10 30 4500NO3-F 1017 23:20 DD

itrogen, Total Kjeldahl 0.32 mg/1l 0.1S5 30 43%00N-C 102€ 16:90 1029 16:10 ED
Phosphorus, Total 0.01 mg/1 0.01 30 4500P-E 1023 13:00 NL
Phosphorus, Orthophosphate ND mg/1l 0.01 30 4500P-E 1017 22:25 AT
Chlorophyll A ND mng/m3 2.00 30 10200H 1018 00:95 1018 19:00 DT
Total Metals 1 1015
Iron, Total 0.49%5 wmg/1 0.05 1 6010B 1018 10:10 1021 20:22 RR

Comments: Complete list of References and Glossary of Terms found in Addendum I

11010213:05 Page 9 of 16



ALPHA ANALYTICAL LABORATORIES

MA:M-MAOS86 NH:;200301-A CT:PH-0574 ME:MR086 RI:65

Laboratory Sample Number:

CERTIFICATE OF ANALYSIS

L.0210625-09

Date Collected:

NY:211148 NJ:MA935 Army:USACE

16-0CT-2002 15:00

MP9S Date Received 17-0OCT-2002
Sample Matrix: WATER Date Reported 01-NOV-2002
Condition of Sample: Satisfactory Field Prep: None
Number & Type of Containers: 6-Plastic
PARBMETER RESULT UNITS RDL REF METHOD DATE ID

PREP ANAL

Turbidity 14. NTU 0.20 30 21308 1017 19:37 WT
Alkalinity, Total 16. mg CaCO3/L2.0 30 2320B 1026 12:30 MA
Solids, Total Suspended 62. mg/1 10. 30 2540D 1022 16:15 DT
Nitrogen, Ammonia ND ng/1 0.075 30 4500NH3-BH 1026 10:30 1028 12:48 ED
Nitrogen, Nitrice ND mg /1 0.10 30 4590NO3-F 1017 23:21 DD
Nitrogen, Nitrate ND mg/ 1 0.10 30 4500NO3-F 1017 23:21 DD
Nitrogen, Total Kjeldahl l.6 mg/1 0.15 30 4500N-C 1028 16:00 1023 16:12
Phosphorus, Total 0.12 mg/1 0.01 30 4500P-E 1023 13:09 NL
Phosphorus, Orthophosphate ND mag/1 0.02 30 4500P-E 1017 21:25 AT
Chlorophyll A ND mg/m3 2.00 30 10200H 1018 00:05 1018 10:00 DT
Total Metals 1 3015
Iron, Total 2.4 ng/1l 0.05 1 60108 1018 10:10 1021 20:26 RW

Comments: Complete list of References and Glossary of Terms found in aAddendum I

11010213:05 Page 10 of 16



ALPHA ANALYTICAYL LABORATORIES
QUALITY ASSURANCE BATCH DUPLICATE ANALYSIS

“aboratory Job Number: L0210625

Parameter Value 1 Value 2 Units RPD RPD Limits

Turbidity for sample(s) 01-09 (L0210625-09, WG125340)
Turbidity 14. 14. NTU 0

Alkalinity, Total for sample(s) 01-09 (L0210608-05, WGL26176)
Alkalinity, Total 8.6 8.5 mg CaCO3/L 1

Solids, Total Suspended for sample(s) 01-09 (L0210625-09, WG125694)
Solids, Total Suspended 62. 66. mg/1 &

Nicrogen, Ammonia for sample(s) 01-09 (L0210674-01, WG126173)
Nitrogen, Bmmonia ND ND mg/1 NC

Nitrogen, Nitrite for sample({s) 01-09 (L0210625-05, WG125336)
Nitrogen, Nitrite ND ND ng/1 NC

Nitrogen, Nitrate for sample(s) 01-09 (L0210608-01, WG125327)
Nitrogen, Nitrate 0.30 0.2% mg/1 3

Nitrogen, Total Kjeldahl for sample(s) 02,04 (L0210625-02, WG125497)
Nitrogen, Total Kjeldahl 0.92 0.85 mg /1 8

Nitrogen, Total Kjeldahl for sample(s) 01,03,05-02 {(L0210625-06, WG126259)
““itrogen, Total Kjeldahl 0.50 0.48 mg/1 4

Phosphorus, Total for sample(s) 01-09 (L0210606-02, WG125857)
Phosphorus, Total 0.34 0.35 mg/1l 3

Phosphorus, Orthophosphate for sample(s) 01-09 (L0210625-06, WG125360)
Phosphorus, Orthophosphate 0.01 0.01 mg/1 6

: Total Metals for sample(s) 01-09 (L0210540-11, WG125554)
Iron, Total 0.84 0.84 mg/1 0 20

11010213:05 Page 11 of 16



ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH SPIKE ANALYSES

Laboratory Job Number: L0210625

Parameter % Recovery QC Criteria

Turbidity LCS for sample(s) 01-09 (WG125340)
Turbidity 99

Alkalinity, Total LCS for sample(s) 01-09 (WG126176)
Alkalinity, Total 100

Nitrogen, Ammonia LCS for sample(s) 01-038 (WG126173)
Nitrogen, Ammonia 97

Nitrogen, Nitrite LCS for sample(s) 01-0% (WG125236)
Nitrogen, Nitrite 100

Nitrogen, Nitrate LCS for sample(s) 01-09 (WG125327)
Nitrogen, Nitrate 96

Nitrogen, Total Kjeldahl LCS for sample(s) 02,04 (WG1254957)
Nitrogen, Total Kjeldahl 95

Nitrogen, Total Kjeldahl LCS for sample(s) 01,03,05-09 (WG126259)
Nitrogen, Total Kjeldahl 98

Phosphorus, Total LCS for sample(s) 01-09 (WG125857)
Phosphorus, Total 99

Phosphorus, Orthophosphate LCS for sample(s) 01-09 (WG125360)
Phosphorus, Orthophosphate 103

Total Metals ILCS for sample(s) 01-09 (WG125554)
Iron, Total 100 75-125

Blkalinity, Total SPIKE for sample(s) 01-09 (L0210820-06, WG126176)
Alkalinity, Total 30

Nitrogen, Ammonia SPIKE for sample(s) 01~09 {L0210674-02, WG126173)
Nitrogen, Ammonia S7

Nitrogen, Nitrite SPIKE for sample{s) 01-09 (L0210625-08, WG125336)
Nitrogen, Nitrite 103

Nitrogen, Nitrate SPIKE for sample(s) 01-02 (L0210625-01, WGl25327)
Nitrogen, Nitrate o8

Nitrogen, Total Kjeldahl SPIKE for sample(s) 02,04 (L0210625-04, WG125497)
Nitrogen, Total Kjeldahl 94

Nitrogen, Total Kjeldahl SPIKE for sample(s) 01,03,05-09 (L0210625-01, WG126259)
Nitrogen, Total Kjeldahl 98

11010213:05 Page 12 of 16



ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH SPIKE ANALYSES

T.aboratory Job Number: L0210625
Continued

Parameter % Recovery QC Criteria

Phosphorus, Total SPIKE for sample(s) 01-09 (LD210606-01, WG125857)
Phosphorus, Total 202

Phosphorus, Orthophosphate SPIKE for sample(s) 01-09 (L0210625-05, WG125360)
Phosphorus, Orthophosphate 101

Total Metals SPIKE for sample(s) 01-0% (L0210540-11, WG125554)
Iron, Total 106 75-125

11010213:05 Page 13 of 16



ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH BLANK ANALYSIS

Laboratory Job Number: L0210625

PARAMETER RESULT UNITS RDL REF METHOD DATE ID
PREP ANAL
Blank Analysis for sample(s) 01-03 (WG125340-2)
Turbidity ND NTU 0.20 20 21308 1017 19:37 WT
Blank Analysis for sample(s) 01-08% (WG126176-1)
Alkalinity, Total ND mg CaCO3/L2.0 30 23208 1026 12:50 MA
Blank ABnalysis for sample(s) 01-09 (WG125694-1)
Solids, Total Suspended ND ng/1 5.0 30 2540D 1022 16:15 DT
Blank Analysis for sample(s) 01-09 (WG126173-1)
Nitrogen, Ammonia ND mg/1 0.075 30 4500NH3-BH 1026 10:30 1028 12:32 ED
Blank Analysis for sample(s) 01-09 (WG125336-2)
Nitrogen, Nicrite ND mg/1l 0.10 30 4500NO3-F 1017 23:31 DD
Blank Analysis for sample(s) 01-09 (WG125327-2)
Nitrogen, Nitrate ND mg /1 0.10 30 4500N03-F 1017 23:13
Blank Analysis for sample(s) 02,04 (WG125497-1)
Nitrogen, Total Kjeldahl ND mg/1 0.05 30 4500N-C 1018 19:30 1022 12:14 ED
Blank Analysis for sample{s) 01,03,05-09 (WG126255-1)
Nitrogen, Total Kjeldahl ND mg/1 0.05 30 4500N-C 1028 16:00 1029 15:47 ED
) Blank Analysis for sample{s) 01-09 (WG125857-1)
Phogphorus, Total ND mg/1 0.01 30 4500P-E 1523 13:00 NI
-Blank Analysis for sample(s} 01-09 (WG125360-1)
Phosphorus, Orthophosphate ND mg/1 0.005 30 4500P-E 1017 21:25 AT
Blank BAnalysis for sample(s) 01-09 (WG125362-1)
Chlorophyll A ND mg/m3 2.00 30 152008 1016 00:05 1018 10:00 DT

11010213:05 Page 14 of 16



ALPHA ANALYTICAL LABORATORIES
QUALITY ASSURANCE BATCH BLANK ANALYSIS

Taboratory Job Number: L0210625
Continued

PARAMETER RESULT ONITS RDL REF METHOD

DATE ID
PREP ANAL

Blank Analysis for sample(s) 01-09 (WG125554-3)
Total Metals 1 3015

Iron, Total ND mg/1 0.05 1 6010E

1018 10:10 1021 18:32 RW

11010213:05 Page 15 of 16



ALPHA ANALYTICAL LABORATORIES
ADDENDUM I

REFERENCES

1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. EPA SW-
846. Update III, 1997.

30. Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WPCEF.
18th Edition. 1992.

GLOSSARY OF TERMS AND SYMBOLS

REF Reference number in which test method may be found.
METHOD Method number by which analysis was performed.
Ip Initials of the analyst.

Please note that all solid samples are reported on dry weight basis unless noted otherwise.
LIMITATION OF LIABILITIES

Alpha Analytical, Inc. performs services with reasonable care and diligence

normal to the analytical testing laboratory industry. In the event of an error, the
sole and exclusive responsibility of Alpha Analytical, Inc., shall be to re-perform
the work at it’s own expense. In no event shall Rlpha ARnalytical, Inc. be held
liable for any incidental consequential or special damages, including but not
limited to, damages in any way connected with the use of, interpretation of,
information or analysis provided by Alpha Analytical, Inc.

We strongly urge our clients to comply with EPA protocol regarding sample
volume, preservation, cooling, containers, sampling procedures, holding times
and splitting of samples in the field.

11010213:05 Pag= 16 of 16



\ - Q4.8 20-20 0N wod
s/

L o -ap)s Ss1aAR © .\_..p\\ /97 §§ > é
"SUW8) Ethmaa.mman o} pafgns o5, 7 QM \Q =, \\J‘Q 120'S N L
BB PAILUGNS SS|CWES [Iy ‘POAOEAL - —& -
o8 sanBiquie Aue [[un RIS J0U 1M sw/aEd UV kg panmaeyf ey Bleq Ad uo:m_zcc__mm L .
¥00{0 BUsl} pUNOJELSN) pue Ul pabBoy = e sy
8q Jou ued sajdwes APILidwod d ( ‘G\ Y m\ \U aAjeASEAld

pug AqiB3) "K1seap Jupd asesid

dlJ| d| J d | sdhLseuRiv0n _EO mmb angok nmm,:\hmuﬂ Dﬁhﬁ.

bdWw i
SN |
Stib +dwBd [ C
90 -0 AN | 2
}

d
NN P @S
\ > | D oo

LN

e

F aZ'p Son

SO D

| S8 ULAL
| | Joo:£1] | 2JdW \m .
X IXRIXEX X [P240] 7/msi00: UL | 299 B E;wa,
ST 1 ousl, sjeg (Auo 3sn qe)
SIueWWog Jyads eidwes  / < N 5 [Jssduss| ey [ omeiE3 arawes QI GETVHAWY.
(m0)0q Koeds oseRiq)
op ) qe o A w m/
0 . UO)BAISSEl 4 N
7o i op ol e R
apesuy 1o
P m:ou M N m ‘SJUsWILIo)/syuawalinbay oyvads walaig Jeyio
vonenid Mul J .@4 & > \ eydiy Aq pazAjeue Asnojaasd ussq aasy sajduses .o....on a]
S ONITONVHIdWYS % & ‘ouly) :eng oveq -7 J5uriv J.uﬂ_m_
< o) HSOH 0 Emocsmvn AhS8 - 525 - 1M xeq
(oteuay pataiy s waiowp W 10} OdeY puUno.y 7288 - MN=WA ¢l T -auoyd
weiboiy Do/ 9j8jS ‘se|qelaA|eq [BUOHPPY O 2 00 #9000 VH Y 82010 Y rToPvRY S\Q 45 N
spwin Jodey sjuawalinbay Liojeinbay (woday jpd puepuels) Uvv3 O wt,_\u_:uﬁ W -soBruep pofod S WYy U LT ssappy
‘Sjewto4 JeYI0 S
0O n {po1eopuf BUBILD AoteinBiay o paskq unejaa) | ~ AR WG # poifoid 1.35\2\@ m\\L.Cvu.(._ ves .)CN u.auﬁm?um B o]
yal ]
. B\NN(SFW B Sdier) 3.?.&{ %»WHoMﬂMzﬂ“ﬁ(ﬂ W JEQ&. VW :uogeco 1asford UOIRLULIGIU|IUBID
i R SO, e 2
uonewsoulbulg uoneLwou| yosloig
LT T Haor vHaW T T ™ AQO1SND 40 NIVHO







APPENDIX G
FISH SPECIES






Milford Pond Fisheries Data

Milford Massachusetts

Date Location Species TL (cm) — WT(G) WT(O2Z) K Row #
9/17/2002 2:BB - 30.2 392.5 ! 1.43 23
9/17/2002 4BC 55. 2 - 1.20 42
9/17/2002" 11BG 2.7° 0.3 : 152 17
9/17/2002. 1 BG , 3.1 0.4 i 1.34 | 16
9/17/2002; 4!BG ; 3.1 2.4 : 8.06 ! 46
9/17/2002' 5/BG ; 32 0.6 ; 1.83 : 57
9/17/2002 4iBG ' 3.5. 0.5 i 117 | 1 39
9/17/2002| 58G ! 3.5i 0.6 i 1.40 | : 59
9/17/2002' 1iBG | 3.7 0.6 i 1.18 1 14
9/17/2002! 518G i 3.8 1.1 2.00 56
9/17/2002; 1:BG ‘i 3.9 0.7! 1.18 13
9/17/2002' 518G 4: 0.9! | 1.41 ' 58
9/17/2002; 4,8G : 42 0.8 , 1.08 | 45
9/17/2002 4iBG i 4.4 12! ! 1.41 44
9/17/2002! 1,8G ! 4.5, 1.3 1.43 | | 12
9/17/2002' 1iBG 4.5. 1.51 1.65 ! i 10
9/17/2002° 1:BG : 4.8; 0.7! 0.63 . ! 15
9/17/2002; 2/BG % 4.8 16: 1.45 | 26
9/17/2002’ 1/BG ; 18.3: 146 2.38 | 5
9/17/2002! 1,BG 5 20! 174; 2.18 . . 4
9/17/2002 3iBG 20.5: 189 ; 2.19 . . 32
9/17/2002' 3iBG : 20.91 204, ; 223" 34
9/17/2002. 1BG ! 21.2. 211.8! i 222 : 3
9/17/2002; 3IBG 245, 294/ | 2.00 . i a3
9/17/2002; 5CP . . 19! 6. i 0.45 1 ! 51
9/17/2002 4'CP : 11.9. 7.2 i 0.43 ! 38
9/17/2002! 3'CP f. 12.7" 10.5] : 0.51" i 31
9/17/2002: 4:CP i 14.6 17 | 0.55 | ; 37
9/17/2002' 1.CP '- 23.7! 75.2 0.56 ! ! 1
9/17/2002 2'CP ' 27.3! 104] 0.51 24
9/47/2002: 3ICP : 30! 134 0.50 . 30
9/17/2002: 5|CP 30.3; 150] 0.54 . 49
9/17/2002: 1iCP i 30.8: 168.2 , 0.58 . 2
9/17/2002 5/CP i 33.9: 227 ; 0.58 50
9/17/2002! 2ICP i 46.7! 538631/ 19| 0.53 i 20
9/17/2002 4GS ] 6.8 1.9’ : 0.60 ! 43
9/17/2002 5.GS 7.8 15 0.32 52
9/17/2002 6.GS 12.6 16.2: 0.81 63
9/17/2002 5:GS 12.7 17.5 0.85 54
9/17/2002 6 GS 13 17.7° 0.81 61
9/17/2002 5GS 13.5 21.3: 0.87 . 55
9/17/2002 5 GS 141, 245, , 0.87 53
9/17/2002 6.GS _ 14.7 29.3; ! 0.92 : 62
9/17/2002 6:GS 15.5: 35! . 0.94 1 64




9/17/2002: 1/LMB 6.6 4.2] ; 1.46 | 7
9/17/2002: 4:LMB 6.8 4.3, i 1.37 ) 49
9/17/2002: 4:LMB 7.1, 5.1 i 1A% | 40
9/17/2002' 11LMB 72, 4, ! 1.07 ; | 8
9/17/2002: 2'LMB 75 5.5; '| 1.30 | ] 25
9/17/2002: 2'LMB 38.1 907.168I 32! 1.64 . | 22
9/17/2002, 2'LMB 39.61 878.819! 31 1.42 | % 21
9/17/2002' 3PS 46 1.1 | 1.13 ’, 35
8/17/2002; 1|PS 4.9 1.4 1.19 | 11
9/17/20021 1PS 5.5 1.9 1.14 )
9/17/2002! 1|PS 10.5] 222 1.92 6
9/17/2002! 3lYP 26.5] 227| 1.22 28
9/17/2002! 3IYP 26.9 2311 1.19 | 29
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Natursl Heritage & Endangered Species

Program
MaSS&ChUSEttS - ]l:ivixian of Fisheries & Wildlife
M oute 138
Natural Herltage ‘Westborough, MA 01581
Prog am (508)792-7270, ext. 200

MASSACHUSETTS RARE AND ENDANGERED WILDLIFE

COMMON MOORHEN
(Gallinula chloropus)

DESCRIPTION

The Coumon Moorhen is a duck-like swimming bird about
13" (32cm) long. Its body is slate-grey with a prom-
inent red bil)l with a yellow tip and a red frontal
shield. 1Its tail cocks up and is white beneath. The
voice of the Common Moorhen is a2 series of clucks or
a squawking scream similar to that of the American
Coot (Fulica americana). Nestlings are black and
downy with the red bill with yellow tip, but lack
the frontal shield.

SIMILAR SPECIES IN MASSACHUSETTS

The American Coot is about the same size and is slate-

.grey, but it has a2 consSpicuous white bill unlike the m:“h:o:‘:‘f:_ngh‘\::::‘:':ul;;;'
red bill of the Common Moorhen. Also, the American

Coot is often found in open water, while the Common

Moorhen keeps to dense vegetation. Rails (Rallus spp.)

may be found in the same marsh habitat, but they generally have a brown body and

a long bill. They are even more secretive than the Common Moorhen ard are very
rarely flushed out of dense vegetation.

LIFE HISTORY IN MASSACHUSETTS

The Common Moorhen inhabits large freshwater marshes and ponds with cattails (Typha
spp.) and other emergent vegetation. It generally keeps to the covVer of demnse vep-
etation and feeds by wading or diving at the edges of open water. 1Its food is

(continued overleaf)
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COMMON MOORHEN {(continued)

mostly made up of grass and sedge seeds and insects,

The Common Moorhen arrives inm Massachusetts from the South during late April
or May, and returans ro its southern wintering range in October. Nesating begins
throughout May into early June, It builds its nest of dead marsh plants to form
a2 bulky placform that is usually at the shore edge or floating in deunse vegeration,

The female lays 5-12 eggs that are buff or greyish to cinnamon-brown and have
reddish~brown or greyish spcts. Incubation is carried out by either parent ang
last for about 21 days. The male cares for the first-hatched chicks while the
female incubates the vemaining eggs. Young leave the nest very soon after hatch-
ing, can feed independently in 3 weeks, and can fly in 6-7 weeks, though they
remain with the parents for some time thereafter,

RANGE

The Common Moorhen breeds from Maine to Minnesota, south to Floride and eastern
Texas. It also breeds in the west from southermn Oregon to Mexico. Its wintering
range is from eastern South Carolima through Florida and along the Gulf coast.

POPULATION STATUS IN MASSACHUSETTS

The Common Moorhenm is 2 species of Special Concerm in Massachusetts., Only 8
currently verified sites (since 1978) have been identified in Massachusetts,
and 1 additional historiecal site is recorded. Current breeding populatiom in
Massachusetts is estimared at berween 1l and 20 pairs.

Since 1985, the hunting season on the Common Moorhen has been closed. Histor-
ically, hunting pressure on Common Moorhen has been light in Massachusetts and
is unlikely to have affected its population status. The loss of significant
samounts of shallow freshwater marsh habitat through dralnage and development
may be responsible for the decline 1in population of the Common Moorhen in Massa-
chusetts. . :
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Massachusetts Natural Heritage & Endsugered Species
Natural Heritage Program
Program Division of Fisheries & Whdlife
Route 135

Westborough, MA 01581
(508)792-7270, ext 200

MASSACHUSETTS RARE AND ENDANGERED WILDLIFE

IERAST BITTERN ' (Ixobrychus exilis)

CESCRIPTION
The Least Bittern is 11-14" long with a wingspan of 16-18", making it the

- smallest member of the Heron Family. It has a black and green head and back

with buff and chestnut wing patches, distinguishing
it from the larger, dark-winged green heron.

The least Bittern has a slightly crested head

and a yellow bill. It also has a rare dark

phase which is & rich chestput color. It is

a weak flier and usually walks or climbs

through wetland vegetation.

RANGE '

Southern Canada and northern United States to
southern Texas and the West Indies., Winters i
from the Gulf Coast south. Glden Field Guide Series

STATE OCCURRENCES
Suspected breeding at less than 20 wetland sites scattered throughout Massachusetts.

HABITAT
Freshwater marshes where cattails and reeds predaminate.

FPOPULATICON STATUS ‘
Considered rare and vulnerable in Massachusetts:; believed declining throughout
its range.

IIMITING FACTORS
Primary cause of rarity is the destruction of wetland habitat.

o A / -

T | oD

® verified since 1978

™ Breeding Distribution in Massachusetts
by Town



. Natura! Heritage & Eadangered Specles
Natural Heritage & Prograis
Divislon of Fisheries & Wildlife

Endangered Species Route 135
Wesiborough, MA 01581
Pro gram (508)792-T270, ext. 200

MASSACHUSETTS RARE AND ENDANGERED WILDLIFE

Pied-billed Grebe /‘ N
(Podilymbus podiceps)

NIE 1
DESCRIPTION: Pied-billed Grebes are stocky \\ \
waterbirds, 30 to 38 cm (12 to 15 in.) in length, with short N W ‘
legs far back on the body, short wings, a short tail, flat
lobes on the toes, and a stout, thick, chicken- Like bill. The &
plumage of the Pied-billed Grebe changes with the seasons. \\
During the summer, the bird is uniformly brown with a
dusky underside, a fluffy white posterior, and a large black ‘
patch on the throat; its bill is bluish-white, encircled near |

the middle by a black band. During the winter, the throat S
loses its black patch, and the bill becomes yellowish, with fff?\ :
no black band. The young are liberally banded with black
and white stripes, with a smattering of reddish-brown
spots. The call of the Pied-billed Grebe is only given S ’;"'L“- j";g’ Dl’.f raal X and Rudis,
during the breeding season, and resembles a series of "cow

cow cow " sounds. They are poor fliers and must run across the water for several yards
before becoming airborne; the head is held low during flight.

SIMIL.AR SPECIES: Pied-billed Grebes can be distinguished from all other grebes by the
lack of white wing patches i flight, the chicken-like bill, and, in summer, the black band
around the bill.

(continued overleaf)
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(Pied-billed Grebe continued)

HABITAT IN MASSACHUSETTS: Pied-billed Grebes prefer to nest in marshes, lakes,
large ponds, and other wetlands which have an abundant supply of cattails, reeds, and other
vegetation which can provide cover and nesting materials. They spend the winter in open
lakes and rivers, estuaries, and tidal creeks, usually to the south of Massachusetts.

RANGE: The Pied-billed Grebe is the most widespread species of grebe in North America.
Pied-billed Grebes can be found from southern Canada southward through the U.S., Central
America, and South America to Argentina. The northern populations (including those in
Massachusetts) migrate in autumn to the northern limit of unfrozen fresh water south to
Panama. Some of the birds may be found in saltwater marshes if there is no unfrozen fresh
water available,

BEHAVIOR/LIFE HISTORY: Pied-billed Grebes arrive in Massachusetts in late March and
begin courtship displays, which consist of diving and chasing, bill touching, circling, and
calling; this may continue until June, but nesting is usually initiated in late April. The nest is
constructed over a period of 3 to 7 days by both the male and female out of decayed reeds,
sedges, grasses, and other vegetation. It is normally located in thick vegetation near to or -
surrounded by open water, which allows the birds to travel to and from the nest underwater
and undetected. The territory of the breeding pair usually comprises the area within 46
meters (150 fr.) of the nest; the pair's home range is about twice this area. Grebes are very

Yy during the breeding and nesting periods. When alarmed or disturbed, they sink slowly
veneath the water and surface again a considerable distance away, often in an area of dense
vegetation.

Egg-laying occurs from late April to June; 2 to 10 whitish-blue eggs are 1zid over a
period of several days. The eggs are covered with debris whenever both parents leave the
nest, so the egg color gradually changes to a dirty brown. Both parents (but usually the
female) incubate the eggs for 23 to 24 days. The chicks are precocial and can swim and dive
only hours after emerging from their shells, but they tire quickly. They often climb onto
their parents' backs regardless of whether they are in the water or on the nest. The chicks
follow their parents everywhere, constantly begging for food. They grow rapidly and are
capable of flight in less than a month.

Pied-billed Grebes eat a variety of foods, including aquatic vegetation, seeds, frogs,
tadpoles, fish, aquatic insects, and especially crayfish. Pied-billed Grebes begin to migrate
south from Massachusetts in September (sometimes late August), and most of them are gone
by the end of December. Considerable numbers of Pied-billed Grebes from farther north
can sometimes be seen in Massachusetts as they migrate south. Pied-billed Grebes are
infrequently found in Massachusetts in mid-winter.

POPULATION STATUS: The Pied-billed Grebe is classified as a Threatened Species 1n
Massachusetts due to the limited amount of suitable wetland habitats and the small population
size of the birds. Nesting occurs erratically at some of the known breeding sites: a pair may
hreed at a suitable location one year and then never retum again. Despite the small amount of
vailable habitat, many of these areas are left vacant by the Pied-billed Grebes.




Natural Heritage & Endangered Species

Program
Massachqsef ts Division of Fisheries & Wildlife
Natural Heritage Route 135 o
estboroug 1581
Prog ram (508)792-7270, =xt. 200

MASSACHUSETTS RARE AND ENDANGERED WILDLIFE

KING RAIL
(Rallus elegans)

DESCRIPTION

The King Rail, largest of the New
England rails (15-19"/38-48 cm long),
is a plump, chicken~-sized marshbird.
The long, slender bill curves downward
and varies from orange-red to dark
brown. Sexes look alike; males are
usually slightly larger than females.
Upper parts are rich olive-brown, » > X g 2 | ATy
distinctly streaked with brownish-black A VN2 03 1 (VR
or olive-gray. Wings are brown. Over Mareau of Sport Flsn and N 1d)1Fe, US Deporiment
each eye a brownish-white or brownish- af U Interior. Rxral ks ;o_fm!l_naw.
orange line turns to brownish-gray ’

behind the eye. Sides of the head are dusky, bluish-ash, while the upper
throat is whitish. The entire chest and sides of the neck are a deep reddish-
brown. Most conspicuous of all markings is the bold white barring on the dark
brown flanks and wing linings, which fades to whitish under the tail. Legs

and feet vary from light reddish-brown to grayish-maroon. Wingspread is 21 to
25"/52 to 62 cm. Chicks are glossy greenish-black and downy; feet and legs

are brownish-gray.

SIMILAR SPECIES

King and Clapper Rails, often found together in salt and brackish marshes, are
similar in plumage and habits, and have been known to hybridize where their
ranges overlap. Some ornithologists disagree as to whether they are different
species or merely races of the same species. The Clapper is smaller, grayer
and has paler flank barring. Virginia Rails are much smaller than Kings and
have gray, instead of brown, cheeks.

(continued overleaf)
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KING RAIL (continued)

HABITAT IN MASSACHUSETTS

King Ratls inhabit Targe freshwater and brackish marshes dominated by cattails
and other emergent vegetation. Members of this species are more inclined than
other rails to wander onto adjacent fields.

BEHAVIOR '

These secretive marshbirds often remain Ridden among the dense vegetation.
When flushed they fly weakly for only short distances. Males defend small
strips of freshwater marshland as breeding territories.

FEEDING HABITS _

In Massachusetts King Rails typically forage in shallow water, 2 to 3" deep,
in areas concealed by vegetation. The preferred diet of both adults and young
includes insects, slugs, tadpoles, small frogs, crayfish, grains, and seeds
from aquatic plants. Most food items are ingested whole, but larger
crustaceans are often dismembered before eating.

M]GRATION

As nocturnal migrants, King Rails probably arrive at nesting areas in local
marshes in late April and early May, and remain until late August or early
September. King Rails return to the same section of the same marsh for
several consecutive years to breed; but they never return to the same nest.

BREEDING BEHAVIOR

King Rails probably nest in Massachusetts in June, on or clese to the ground,
weaving the nest of sedges and grasses in cattails or other dense vegetation,
in the shallow part of the marsh. Occasionally, the nest (8"/20cm. in
diameter) is placed on a clump of grass or on a sedge tussock about 18"/45 cm.
above the water. Males appear to choose nest sites and actively participate
in nest building. Usually, in the north, one clutch is laid yearly of 10-12
buffy or creamy-white, and slightly glossy. ovate-shaped eggs, speckled with
reddish-brown and lilac. Incubation lasts from 21 to 23 days. Precocial
young are fed the first day by parents, able to eat from the ground by the
second day, and can walk one hour after hatching. Young follow their mother
from the nest and remain with adults for more than a month. They remain
flightless for about 9 weeks.

RANGE

The King Rail is scattered throughout the eastern half of North America,
excluding mountainous areas. In general, it breeds very locally where
appropriate habitat exists from Massachusetts, west to southern Ontario,
southern Michigan, central Minnesota and eastern Nebraska, south along the
Atlantic coast to florida and southwest through the Great Plains, to Texas,
and west along the Gulf states. The species winters or is a year round
resident mainly in the southern part of the breeding range and along coastal
areas. King Rails winter in salt marshes located anywhere within their range.

POPULATION STATUS

Confirmed or suspected breeding in Massachusetts has occurred at only a few
wigely scattered localities. King Rails are listed as "threatened" in
Massachusetts; there have only been four reported sites since 1978. Since
Massachusetts lies at the northern periphery of the range, King Rails, have
always been rare and apparently local breeding birds in the state. Although
raccoons prey upon edggs In nests, 1oss of wetland nesting and feeding habitat
is undoubtedly the major factor threatening the King Rail in Massachusetts.
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Milford Pond Storm Water Management
And Maintenance Activities

1 Introduction

The value of the aquatic habitat of Milford Pond has been diminished by a loss of water
depth within the pond due to sediment infilling and organic accumulation; and excessive
aquatic and emergent macrophyte growth within the remaining open water. The Town of
Milford is proposing to restore the aquatic habitat within a portion of Milford Pond by
hydraulically dredging accumulated sediment and organic deposits from the pond bottom.
Excavation of the nutrient-rich soft organic sediments (muck) that have accumulated over
recent years would increase pond depth and allow for a substantial decrease in aquatic
plant density and percent cover that severely impacts the warm-water fishery of the pond.

The accumulation of sediment in Milford Pond is evidence of the ability of the waterbody
to trap input particulate matter. The majority of particulate matter entering Milford Pond
is of a size that would have a settling rate of more than an order of magnitude greater than
the current Milford Pond overflow rate (total inflow/pond area). This suggests that
Milford Pond is an efficient trap for particulates. Significant poliutant loadings enter
Milford Pond via storm water runoff, which drains from the surrounding 5,440%-acre
watershed. Storm flows induce scour, erosion, and the suspension of particles, creating
turbid sediment-laden runoff. Suspended solids contribute to water quality and aquatic
habitat degradation, since many other pollutant constituents including heavy metals,
bacteria, and organic chemicals sorb to sediment particles. Other pollutants in storm
water include nutrients, salt, and pesticides.

In order to extend the life of the benefits realized by dredging Milford Pond, 2 program
for storm water management and pond maintenance is necessary. Successful storm water
management is achieved by the implementation of Best Management Practices (BMPs),
which may reduce or prevent pollutants in untreated storm water runoff from entering the
receiving water body. BMPs may be applied within the watershed and/or within the pond
itself. Examples of in-pond management include:

Forebay construction, or “sacrificial ponds”;
Wetland delta areas;

Inlet/outlet modifications;

Dredging;

First flush diversion/interception; and
Nutrient inactivation.

[TALRYE TR VA  ITa LT a )

Positive changes in water quality can be realized by storm water management within the
watershed by addressing either point sources or non-point sources of pollutants.
Examples include:

Milford Pond Storm Water Management and Maintenance Activities 07/09/04
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Sedimentation chambers/spill controls;
Stream bank protection;

Alternate land treatments;
Groundwater conveyance;

Public education; and

End of pipe BMPs.

TR LIV LV A IVE LTA IRV

Implementation of storm water BMPs is intended to reduce the inputs of total nitrogen,
phosphorus and TSS, thereby reducing the mass of material that is available for
accumulation in Milford Pond. The reduction of sediment and nutrient loadings to
Milford Pond will result in maintenance of the restored pond depth and lowered nutrient
levels. This will lessen, but not eliminate, the potential for regrowth of aquatic
vegetation. It can be expected that additional occasional management efforts for aquatic
macrophytes may be necessary.

2 Storm Water Management Program

There are seventeen (17) drainage outfalls discharging to Milford Pond, none of which
are believed to discharge any illicit sewage flows (The Bioengineering Group, Inc.,
1997). Each of these drains plus others in the Huckleberry Brook area were investigated
by BEC in the Spring of 2000 to assess their physical suitability for the retrofitting of
BMPs for sediment removal. Characteristics of the storm drain outfalls are presented in
Table J.1 and identified in Figure J.1.

Selection of individual BMPs is very site and situation-specific. Not all of the sites were
judged suitable for BMP installation. Major considerations in the review process were
overall contributing drainage area and potential for significant pollutant loading. Of the
twenty-one outfalls assessed, ten appeared suitable and appropriate for BMP installation.
Hydrodynamic particle separators will be incorporated into drainage systems 1, 2, 8, 9,
15, 17, and 18, and systems 3, 12, and 14 will be retrofitted with open sedimentation
basins.

The selected storm water drainage systems are estimated to contribute approximately
19%, 18%, and 13% of the total annual loads of TSS, TKN, and TP, respectively. Based
on literature values it is assumed that the hydrodynamic devices and sedimentation basins
will achieve 70% TSS removal, and 40% removal of both TKN and TP. The BMPs are
expected to yield an estimated reduction of 13%, 7%, and 5% of the total TSS, TKN, and
TP annual loads.

Milford Pond Storm Water Management and Maintenance Activities 07/09/04
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Table ¥.1 Characteristics of Milford Pond Storm Water Qutfalls

Storm Water Outfall Location Size Material* | Drainage
Discharge Site # Area

1 Dilla St. Bridge, NE 12" Cl Medium
2 Dilla St. Bndge, SE 18" RCP Medium
3 South of Dilla St. 24" RCP Large
3A Dilla St. - 300" w of pump sta. 10" RCP Medium
4 Near Pine Grove Cemetery 24" CMP Medium
5 Cedar St., near pole #44 12" RCP Small

6 Cedar St. at Jandfill 24" RCP Medium
7 Cedar St. at landfill 15" RCP Small

8 Cedar St. near Ravenna St. 12" RCP Medium
9 Meade Street 12" RCP Medium
10 Meade St., club parking lot 10" ?? Small
11 Sumner St., behind Benj. Moore | 12" CMP Small
11A Sumner St., behind Benj. Moore | 15" CMP Small
11B Sumner St., behind Benj. Moore | 8" PVC Small
12 Sumner St., behind Benj. Moore | 48" RCP Large
13 Sumner St. 10" DI Small
14 Sumner St., near Votoloto Field | 15" CMP Small

15 Votoloto Field 12" RCP Small
16 Town Pool area 12" RCP Small
17 Sumner & Dilla into 36" CMP Medium

Huckleberry Brook
18 Dilla St. into Huckleberry Brook | 12" RCP Small

*CI = cast iron; CMP = corrugated metal] pipe; DI = ductile iron; PVC = poly vinyl chloride; RCP =

reinforced concrete pipe
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FIGURET 1

STORMWATER
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The implementation of storm water Best Managerment Practices (BMPs) is an important
component of the Milford Pond Restoration Project. Experience has shown that end-of-
pipe BMPs can be most effective at making lasting improvements in water quality. A
program of end-of-pipe BMPs applied at Milford Pond is a realistic goal for instituting
effective and lasting storm water management to alleviate water quality concerns both in
the pond and for downstream resources.

3 References

The Bioengineering Group, Inc. 1997. “Charles River Storm Drain Outfall Dry-Weather
Mounitoring Final Report.” Board of Selectmen Town of Milford.
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APPENDIX J
SEDIMENT CHEMISTRY ANALYSES
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Mitford Pond
Sediment Analysls
Table 3 - Metals.

Sample Date: January 11, 2001

Sample Date: May 30, 2002

S5-1 = [s5-3 [$5-4 COE-1 __ COE-2 COE-3 _ COE-4 _ COE-5 _ COE6  COE-7 COE-8_ COE-5 COE-10 COE-11 COE-12 GOE-13 COE-14 COE-16 310CMR40 Mass. Contingency Plan  |[MADEP Background Soill

Total Metals A:._mew S-1 S-2 Cancentrations'

Arsenic, Total 2.58] 1.15] 5.79] 5.4 3.6 3.0 39 1.4 1.4 1.2 1.6 36 0.92 2.6 0.98 2.0 19 1.1 1.3 30 30 17

Barlum, Total 84 B84 68 57 69 48 48 44 27 40 45 86 a2 55 63 1,000 2,500 45

Cadmium, Total 091 0.36 1.2 4.7 1.5 0.79 ND 0.27 0.13 0.15 ND 0.35 0.24 0.15 0.12 0.38 0.26 0.13 0.13 30 80 2

Calclum, Total 13,000 6,100 7,300 6,700, — — —

Chromium, Total 4.33 3.09 8.4 8.1 4.1] 2.7] 1.8] 2.0 2.1] 2.0] 1.8] 4.8 5.6 5.2] 1.3] 3.4 1.8] 1.7] 25 1,000 2,500 29

Copper, Total 12 6.1 14 23 — — 38

Lead, Total 31 24 38 91 52| 27] 1.2] 6.5] 3.5] 14] 4.8] 1.7] 15] 4.5] 5.4] 23] 1] 6.4 5.9 300 600 99

Magnesium, Total 1,200 640 1,100 880 — - 4,900

Mercury, Total ND ND ND 0.4 0.110]  0.074]  0.029] ©0.042] 0.041] 0.034] 0.034] 0053]  0.03g] 002]  0032] 0085 0.050] 0044] 0.049 20 60 0.3

Nickel, Total 5.07 2.58 8 12 300 700 17

Potassium, Total ND ND ND ND — i —

Selenium, Total ND ND ND ND ND ND ND ND 1.2 ND ND ND ND ND ND 400 2,500 0.5

sliver, Total ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 100 200 0.6

Zine, Total 77] 44 100] 260 2,500 2,500 116
TCLP Metals (mg/L) -- TCLP Extraction

Arsenic, TCLP ND ND ND ND

Cadmlum, TCLP ND ND ND ND

Chromium, TCLP ND ND ND ND

Coppet, TCLP ND ND ND ND

Lead, TCLP ND ND ND ND AS LISTED ABOVE

Mercury, TCLP ND ND ND ND

Nickel, TCLP ND ND ND ND

Zinc, TCLP ND ND ND ND

* Blank shaded cells indicate parameter was not measured for this sample date. Shaded cells with values indicate exceedence of MA OEP Background Levels for soils for the paramster
ND= Not datected - indicates the constituent was not present in quantiies above the Method Detection Limit (MDL)
' Source: Massachusetts DEP. 1995. Guidance for Disposal Site Risk Characterization. Interim Finat Policy WSC/ORS-95-141.

TCLP was required for both sample sets. For the second sampling event (May 2002) TCLP was only required when the concentralion of melals or organic compounds were
equal to or greater than the theoretical concentration at which TCLP criteria may be exceeded (as follows)

It:

As>100 mg/kg
Ba> 2000mg/kg
Cd> 20 mg/kg
Cr> 100 mg/kg
Pb> 100 mg/kg
Hg> 4 mg/kg
Se> 20 mg/kg
Ag> 100 mg/kg




Milford Pond
Sediment Analysis

Table 2 - Polynuclear Aromatic Hydrocarbons (PAHs).
(All Measuremants are in vg/kg {ppb))

Sample Date: January 11, 1999

Sample Date: May 29-30, 2002

* Blank shaded cells indicate parameter was not measured for this sample date. Shaded celis with values indicate exceedence of MCP S-1 for GW-1 for soils for the parameter.
ND= Not detected - indicates the constituent was nol present in quantitios above the Method Delection Limit (MDL)

55-1 [5S-2 [SS3 [55-4 COE-1 _ |COE-2  [COE-3 _ |COE-4 |COE6  |COE®  |JCOE-7 |COEB__ JCOES  |COE-10_|COE-11_ |COE-12_ |COE-13 |COE-14__|COE-15 310CMR40 Mass. Contingency Plan

PAH by GC/MS SIM B270M _ 5 5-2
Acenaghthene ND ND ND ND) ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 20,000 20,000
2-Chloronaphthalene ND ND ND ND| ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Fluoranthene ND ND ND ND 830 280 ND ND ND ND ND ND 130 ND ND 110 170 ND ND 1,000,000 2,000,000
Naphthalene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — 4,000
Benza (a) anthracene ND ND ND ND 230 82 ND ND ND ND ND NO 48 ND ND ND ND NO 700 1,000
Benzo (a)pyrene ND ND ND 1700 89 ND ND ND ND ND ND ND ND ND ND ND ND ND 700 700
Benzo (b) Hluoranthene ND ND ND 1400 150 ND ND ND ND ND! ND ND ND ND ND ND ND ND 700 1,000
Benza (k) fluoranthene ND ND ND 1500 230 ND ND ND ND ND ND ND 46 ND ND ND ND ND 7,000 10,000
Chrysene ND ND ND ND 380 150 ND ND ND ND ND ND 64 ND 77 ND ND 7,000 10,000
Acenaphthylens ND ND ND ND 130 ND ND ND ND ND ND ND ND ND ND ND ND 100,000 100,000
Anthracene ND ND ND ND 100 ND ND ND ND NO ND ND ND ND ND ND ND 1,000,000 2,500,000
Benzo (ghi) perylene ND ND ND ND 270 ND ND ND ND ND ND ND 74 ND ND ND ND 1,000,000 2,500,000
Fluorene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND)| 400,000 400,000
Phenanthrene ND ND ND ND 430 200 ND ND ND ND ND ND 52 ND 68 ND ND| 700,000 700,000
Dibenzo (a,h) anthracene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND) 700 700)
Indeno (1,2,3-cd) Pyrene ND ND ND ND 210 ND ND ND ND ND ND ND 56 ND ND ND ND| 700 1,000
Pyrene ND ND ND ND 690 280 ND ND ND ND ND ND 120 ND 150 ND ND) 700,000 1,000,000
1-Methylnaphthalene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND| — —
2-Methyinaphthalene ND ND ND ND| ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4,000 4,000
Perylene 7200 3400 3800 3200 630 1000 1700 520 630 300 310 2000 330 ND 670 850 2200 460 $00 — —
Biphenyl ND ND ND ND| ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1,000 1,000
2,6-dimethyinaphthalene ND ND ND ND — —
1-Methylphenanthrene ND ND ND ND == s
Benzo (e) Pyrene 210 83] ND| ND[ ‘ND| ND| ND| ND| s0]  Nof NDJ NDJ NDJ NO| ND - —
Tolal PAHs 7200 3400 3800 7800 4359 2075 1700 520 630 300 310 2000 758 ND 670 857 2665 450 900




Milford Pond

Sediment Analysis
Table 1 - General Chemical and Physlical Characteristics.

Sample Date: January 11, 1999 Sample Date: May 30, 2002
SS1 §5-2 SS-3 SS-4 COE-1 |COE-2 |COE-3 |COE-4 |COE-5 |COE-6 |COE-7 |COE-B |COE-9 |COE-10 |COE-11 |COE-12 |COE-13 |COE-14 |COE-15
Solids, Total (%) 8.3 8.6 B.6 10| i1 8.8 8.6 9.8 9.9 9.7 10 12 29 24 11 9.6 10 8.4 10
Solids, Total Volatile (%) 80 76 58 58 64 80 80 64 67 56 76 60 12 23 58 55 75 52 55
pH (SU) 6.3 5.9 5.9 6.7
Buffer pH (SU) 5.89 5.94 6.23 5.93
Exchangeable Acldity (meqg/100g) 47 55 39 48
Nitrogen, Ammonlia (mg/kg) 290 180 190 330
Nitrogen, Nitrite (mg/kg) ND ND ND ND
Nitrogen, Nitrate (mg/kg) NO ND ND ND
Nitrogen, Total Kjeldahl (mg/kg) 21000 16000 11000 14000
Phosphorus, Total (mg/kg) 380 170 370 590
Hydrocarbons, Total (IR) (mg/kg) ND ND ND ND
Moisture (%) 92 91 91 90j
Total Organlic Carbon (%) 15.5] 19.6] 17.1] 15.4] 17.0] 14.6] 17.5] 27.5] 6.45] 8.42] 18.0| 23.9] 30.8| 22.2] 26.3
Particle Size (% passing) — By Sieve
Sieve, 1 Inch (%) 100 100 100 100}
Sieve, #4 (%) 93.8 86 82 95.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100!
Sieve, #10 (%) 89 83 78 91 100 100 98.6 100 100 100 100 100 99.8 99.3 100 99.9 99.0 100 100
Sieve, #20 (%) 81 71 70 83
Sieve, #40 (%) 74 66 62 79 94.4 100| 97.5| 98.9| 99.8] 99.7 99.8] 92.8| 54/ 91.6] 100} 99.6| 98.4| 99.9{ 99.9
Sieve, #60 (%) 71 62 58 76
Sleve, #140 (%) 63 57 50 66
Sieve, #200 (%) 60 56 48 63 79| 97.0| 93.3] 91.0| 96.2] 94.9] 08.7| 61| 18| 47| 84| 79| 76| 98.9| 98.5
Particle Slze —By Hydrometer
Sand+ (>53um) (%) 59 62 48 40 38 30 30 19 15 23 29 45 81 54 30 38 28 21 19
Coarse Silt (20-53um) (%) 21 18 25 33 8.3 19 14 9.9 16 4.1 15 17 6.7 30 21 8.7 14 3.1 11
Medium Silt (5-20um) (%) 15 15 23 23 22 21 22 40 30 24 28 19 5.7 12 20 31 29 37 25
Fine Silt (2-5um) (%) 4.8 4.4 4.3 4 21 25 18 24 28 34 24 9.8 3.8 2.1 18 13 13 31 32
Clay (<2um) (%) ND ND ND ND 10 4.6 16 7.1 11 15 3.9 8.6 2.3 2.2 10 9.0 16 7.2 12
Organic Matter, Total (%) 6.7 6.5 o 5.8

*Blank shaded cells indicate parameter was not measured for this sample date.
ND= Not detected - indicates the constituent was not present in quantities above the Method Detection Limit (MDL)




Milford Pond
Sediment Analysis
Table 4 - Polychlorinated Biphenyls (PCBs) / Pesticides.
(All measurements are in ug/kg (ppb))

Sample Date: January 11, 1999

Sample Dates: May 29-30, 2002

[ SS-1 [SS-2 [ss3 [ss4 COE-1__ |COE2 |COEd |COE-4 |COE-5 |COE-6 |COE-7 |COE-8 |COES |COE-10 |COE-11 |COE-12 [COE-13_|COE-14 |COE-15 310CMR40 Mass Contingency Plan
PCB/Pesticides S-1 S-2
Delta-BHC ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Lindane ND ND NO ND ND ND NO ND ND ND ND ND ND ND NO ND ND ND ND — —
Alpha-BHC ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO — —
Beta-BHC NO ND ND ND NOD ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Heptachlor NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 100 200
Aldrin ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND 30 40
Heptachlor epoxide ND ND ND ND ND NO ND ND ND ND ND NO NO ND ND ND ND ND ND 60 50
Endrin ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND 600 600
Endrin aldehyde ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND — —
Endrin ketone ND ND ND ND ND ND ND ND ND NO ND NO ND ND NO ND ND ND ND — —
Dieldrin ND ND ND ND ND ND ND ND ND ND ND NO ND NO ND ND ND ND ND 30 40
4,4-DDE ND ND ND NO ND ND ND ND ND ND NO ND ND NO ND ND ND ND ND 2000° 2000°
4,4-DDD ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND 2000 3000°
4,4'-DDT ND ND ND NO ND ND ND ND ND NO ND NOD ND ND NO ND ND ND ND 2000° 2000°
Endosulfan| ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND 20,000” 20,000"
Endosulfan Il ND ND ND NO ND ND ND ND ND ND ND ND NO NO ND ND ND ND ND — —
Endosulfan sulfate ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Methoxychlor ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 100,000 300,000
Toxaphene ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Chlordane ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND 1.000 2,000
cis-Chlordane ND ND NO ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND — —
trans-Chlordane ND ND ND ND ND ND ND ND ND _ND| ND ND ND ND NO ND ND ND ND — —
Aroclor 1221 ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND — —
Aroclor 1232 ND ND NO ND ND ND ND NOD ND ND ND ND ND ND ND ND ND ND ND — —
Aroclor 1242/1016 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Aroclor 1248 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
Aroclor 1254 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND — —
Aroclor 1260 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND — —
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Milford Pond

Sediment Analysis
Table 7 - Extractable Petroleum Hydrocarbons
(ANl values in mg/kg)

Sample ID C9-C18 Aliphatics | C19-C36 Aliphatics | C11-C22 Aromatics
310CVIH40 MCP

S1/GW1 1000 2500 200
COE-1 38.5 120 153
COE-2 ND 165 282
COE-3 ND 110 281
COE-4 ND 97 169
COE-5 ND 97 142
COE-6 ND 64 73.6
COE-7 ND 83 160
COE-8 ND 80 147
COE-8 ND 13 247
COE-10 ND 34 29.4
COE-11 ND 70 203
COE-12 ND 142 134
COE-13 ND 99 142
COE-14 ND 72 81.7
COE-15 ND 101 91.2

*Shaded cells indicate exceedence of the MCP Method 1 S-1 Standard for the parameter.
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Introduction

Milford Pond, in Milford, Massachusetts, is situated within the state-designated Zone 11
drinking water withdrawal area of the Clark Island Well Field, owned and operated by
the Milford Water Company. The U.S. Army Corp of Engineers plans to dredge the
pond to restore the channel, thereby increasing the ability to navigate watercraft through
this surface water. Marin Environmental has been retained by Baystate Environmental
Consultants under contract to the U.S. Army Corp of Engineers (USACOE) to evaluate
the hydrogeological conditions beneath Milford Pond and determine what effect, if any,
the dredging of the channel within Milford Pond will have upon the Clark Island Well
Field. The well field is located west of the area of proposed dredging.

This study summarizes and evaluates the vibracore borings performed by TG&B for
Baystate Environmental, Inc. including a review and evaluation of previous information
provided for this study.

Based upon this information, we have provided a professional opinion as to the impact of
dredging upon the Clark Istand Well Field, specifically, the ability of the peat and/or
clay/silt layers to protect the public supply wells from dredging impacts, and related other
local activities, such as the landfill.

Previous Investigations

The previous investigations provide a variety of hydrogeological interpretations of the
Milford Pond area.

In 1976, the Milford Water Company retained Dr. John F. Kick to perform a seismic
investigation to determine the depth to bedrock in the area surrounding Milford Pond’. In
the vicinity of Dilla Street, the depth to bedrock ranged from 5 to 45 feet below surface
and was highly irregular. The bedrock was described as Amphibolite.

In 1984, the Milford Board of Health retained IEP, Inc. to perform a hydrogeologic
assessment of the Milford Landfill", which abuts the pond. IEP concluded that the peat
underlying the landfill acts as an impermeable barrier and prevents landfill leachate from
contaminating the groundwater aquifer. They also stated that the vertical hydraulic
conductivity of the peat is low, thus preventing downward migration of contaminants, yet
the horizontal hydraulic conductivity of the peat is relatively high, allowing for lateral
groundwater migration. IEP’s data from wells installed in the landfil! indicated that “the
confining nature of the peat has not created a situation where artesian conditions exist.”
The report indicated that the cone of depression generated by the Clark Island Well Field
extended approximately 850 feet.
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In 1987, the Milford Water Company again retained Dr. John F. Kick to perform a
gravity survey to evaluate the depth to bedrock™. The results of the gravity survey
indicated that Clark Island is composed of glacial till with a bedrock high beneath the
island. The east to west cross-sections show that the sand and gravel aquifer lies on top
of the slopes of the till hill that composes Clark Island. Muck is found to overlie the sand
and gravel. Based upon this information there appears to be a groundwater divide
separating the well field area from the area to be dredged.

Also in 1987, the Milford Water Company retained Ground Water Associates to perform
a hydrogeologic study". This study describes the results of Dr. Kick’s gravity survey.
The study states that: “The groundwater flow in the vicinity of Cedar Swamp Pond (now
Milford Pond) generally follows the regional trend, although pumpage from the well field
and the presence of impermeable bedrock boundaries alter flow.” This report also states
that the low permeability zone in the vicinity of the island restricts the expansion of the
drawdown cone of the Clark Island well field to the east.

In 1991, the Milford Water Company retained Whitman & Howard of Wellesley,
Massachusetts, to provide Zone II delineations for the Godfrey Brook, Clark Island and
Dilla Street well fields". The report described the Clark Island Well Field as being
screened in a shallow sand and grave! deposit generally at depths less than 35 feet. The
system has the capability of yielding approximately one million gallons per day. The
description of the aquifer is composed of glacial sands and gravels less than 40 feet thick
restricted to narrow bands adjacent to the Charles River and its tributaries. This report
relies on Kick’s data and describes the aquifer in the vicinity of the Clark Island Well
Field as a sand and gravel unit averaging 25 feet thick. It describes a semi-confining
layer of peat and fine sand, silt and clay overlying the aquifer. This report describes a
north-south trending till ridge partially separating the sand and gravel aquifer near Clark
Island into western and eastern units and then both units north and possibly south of the
till ridge.

In 1991, the Town of Milford retained Weston & Sampson to perform a study of the
Milford Landfill”, This report describes a 22-acre landfill, which operated for 50 years,
prior to which it was used to burn refuse. Surficial drainage from the landfill drains to
Milford Pond to the south and west. The stratigraphy of the landfill indicates a shallow
sand and fill deposit overlying 15 to 30 feet of semi-permeable peat and clay. The
underlying sand and gravel deposits “represent the permeable water-bearing aquifer
formation for the Clark’s Island Well Field.”

In 1994, the town of Miiford again retained Weston & Sampson to perform a
Comprehensive Site Assessment® on the Milford landfill.
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Vibracore Investigation

During the period of May 29" through 31%', 2002, TG&B drillers under the supervision of
Baystate Environmental, Inc. and Marin Environmental, Inc. drilled a series of 15
shallow (8 to 10 feet deep) and two deep (27.5 to 30 feet deep) vibracore borings on a
boat mounted drilling rig within Mitford Pond. Continuous soil samples were collected
from each boring and geologic logs were prepared. The following section is a brief
description of the materials encountered during the drilling program.

Geological Conditions

The stratigraphy of the sediments underlying Milford Pond coasists of organic and
inorganic sediments as shown in Figure |, the north-south geologic cross-section. Based
upon the vibracore boring program, the water column on Milford Pond is 2 to 5.5 feet in
depth. The location of each of the vibracore borings and the cross-section line can be
found in Figure 2.

The bottom of the pond has a saturated layer of dark brown peat described as fine silty
organics with some small wood/leaf debris with a trace of fine sand. This layer varies
from zero to four feet in thickness.

Underlying the dark brown peat is a thick layer of saturated, red-brown peat described as
coarse organics with large woody stems and leaf debris. A tree stump was found within
this layer. This layer was found in each boring and ranged in thickness from one to eight
feet.

Below the red-brown peat was a discontinuous layer of saturated brown-yellow peat
described as soft degraded organic peat with some plasticity. This layer ranged from zero
to five feet in thickness.

In the southern part of the pond, contiguous to the brown-yellow peat was a five-foot
layer of saturated gray medium to fine sand grading into gray-light brown coarse
sand/fine gravel.

In the central portion of the pond due east of Clark Island, a sand and gravel deposit was
found to extend up to twenty feet in thickness. This saturated deposit grades from a
brown coarse sand to a brown very fine sand to a brown coarse sand and gravel. This
deposit appears to be the aquifer for the Clark Island Well Field.

In the northern part of the pond, the coarse sand and gravel seems to grade into a
saturated brown to yellow very fine organic silt deposit approximately twenty feet thick
This material is of lower permeability and is not part of the aquifer.



Milford Pond Hydrogeologic Evaluation 4
Marin Environmental, Inc
June 25, 2002.

Discussion

A conceptual hydrogeologic model of the Milford Pond/Charles River area can be
developed based upon the data reviewed during this investigation. During the last
Pleistocene glaciation, the bedrock in the Milford Pond area was scoured in a generally
north to south orientation. This scouring was parallel to the general structural trend of the
area. A bedrock knob remained in the area of Clark Island and a basal till was deposited
upon it. This created a north-south trending ridge, which would result in a groundwater
divide. As the glacier receded from the area, outwash sand and gravel deposits were laid
down within what was to become Milford Pond. It is likely that a higher energy
condition existed in the central and southern part of the pond area at this time, which
resulted in the deposition of coarser sediment. In the northern part of the pond, finer
sediments such as a yellow to brown organic sift were deposited which would be more
indicative of a [ower energy condition.

After the melting of the Pleistocene glacier, a pond and river valley remained. The low
energy of the pond resulted in deposition of finer grained sediment and organics, which
includes the organic silt, brown-yellow, red-brown and dark brown peat.

[t appears that all sediments collected during the vibracore investigation are saturated
with water. None of the sediments observed during this investigation appeared to be
impermeable or capable of creating an artesian/perched groundwater condition. It
appears that there is hydraulic communication between Milford Pond and the aquifer
supplying the Clark Island Well Field.

In recent years, the Clark Island Well Field was instatied on the western side of the
groundwater divide. Groundwater from these wells will tend to flow to the pumping
wells preferentially from the north and south, with a lesser flow component from the east.

Review of previous studies indicates that the proposed area to be dredged in Milford
Pond lies to the east of the groundwater divide. The pond is to be dredged to a maximum
depth of 12 feet below the pond bottom. The proposed dredging would only penetrate
the peat, exposing the sand and gravel aquifer to the pond water in two locations, at the
very southern area of the pond, in the vicinity of vibracore boring COE-1, and in the
central area of the pond, due east of Clark Island near COE-9.

Any groundwater from the exposed southern area would have to flow approximately
2000 feet to impact the Clark Island wells. Groundwater from the exposed central area
would likely have to flow over 500 feet to the north or south, several hundred feet west
and then another 500 feet south or north to impact the Clark Island wells.
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Conclusions

Based upon the results of the May 2002 vibracore drilling program, and review of the
referenced documents, the following is concluded:

1. There is hydraulic communication between surface water, peat and sand and gravel
aquifer.

2. The proposed area to be dredged lies to the east of the groundwater divide.
3. Pond water that could come into direct contact with any part of the sand and gravel
aquifer that could be directly exposed to the pond during dredging would need to flow

a minimum of 1000 feet before impacting the Clark Island wells.

4. There does not seem to be a significant increase in risk of contamination to the Clark
Island Well Field from dredging in Milford Pond, east of the groundwater divide.
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APPENDIX L
ENLARGED FIGURES

Figure 2-1 Vegetation Map
Figure 4-1 Milford Pond Bathymetry
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