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Executive Summary

The recreational, aesthetic, and fisheries and wildlife habitat
values of Foundry Pond have been reduced as a result of infilling
from historical dredging activities in the pond and upstream in the
Weir River. Colonization of the southern portion of the pond basin
by an emergent marsh has reduced the open water area available for
boating and fisheries by 33% and contributed to degraded water
quality conditions. Thus, a year-round water quality survey of the
pond and its tributaries was conducted with funds provided by the
Town of Hingham and the Massachusetts Clean Lakes Program. The
physical, chemical and biological characteristics of the pond were
assessed, as were the physical, hydrogeological and land use
characteristics of the watershed. These data were used to
determine the sources of the nutrients which are causing the pond's
water quality degradation and to develop a plan for in-lake
restoration and watershed management.

Every lake has a limited capacity (carrying capacity) to assimilate
the nutrients which it receives without expressing the undesirable
conditions of nuisance algal and aquatic plant growth which are
associated with cultural eutrophication. Water quality data
collected during the year-round study of Foundry Pond and its
tributaries indicate that phosphorus inputs from the Weir River,
which transports 99.9% of the annual phosphorus load to the pond,
are more than twice as high as the pond's carrying capacity. This
excessive phosphorus loading, in conjuction with the shallowness of
the pond basin from historical sediment deposition, have caused
eutrophic water quality conditions to occur in the pond.

Recommendations for the restoration of Foundry Pond consist of a
reduction in phosphorus inputs to tributaries from wastewater
disposal systems and stormwater runoff, as well as implementing in-
lake restoration measures for reducing phosphorus recycling by
aquatic plants. Thus, both in-lake and watershed phosphorus
reduction measures will be necessary in order to improve the pond's
water quality to a level which will reduce the amount of aquatic
plant growth which currently exists.

In summary, watershed management plan recommendations include:

(1) phosphorus load reductions to tributaries from stormwater
runoff by maximizing its infiltration, in conjunction
with increased roadway and catch basin cleaning, and no
phosphorus fertilizer applications; and

Boston • St. Augustine * Baltimore
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<2) phosphorus load reductions to tributaries from wastewater
by upgrading failed wastewater disposal systems located
within 300 feet of tributaries and ponds.

The latter recommendation involves the implementation of a public
education program to teach watershed residents about reducing
phosphorus loading to tributaries from septic systems and lawns, as
well as the adoption and amendments of Zoning and Board of Health
bylaws which protect surface and groundwater quality within the
watershed. Impoundment water level manipulation to maximize
detention times is also recommended.

The recommended in-lake restoration plan involves the use of
sediment removal to: increase open water area available for
boating and fisheries, reduce aquatic plant biomass and internal
nutrient recycling, increase in-lake circulation and to improve the
recreational fishery.

Due to the fact that the major source of phosphorus contributing to
the increased aquatic plant growth is from in-lake sediment,
restoration measures should be phased. Initially public education
should be stressed. Then, in-lake measures should be undertaken.
Finally, if further reduction in phosphorus input becomes
necessary, construction of upstream holding basins should be
undertaken.
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1.0 INTRODUCTION

1.1 Background

Foundry Pond is a small (1.58 hectares, 3.8 acres), shallow

impoundment which is located on the Weir River, between Weir

Street and Kilby Street, in Hingham, Massachusetts (Figure 1).

The pond was created during the late 1700 *s when the existing

earth and masonry dam was erected near the mouth of the Weir

River for use in operating an iron foundry. This and a second

iron foundry built by Benjamin Thomas were both destroyed by

fires which occurred in 1828 and 1876. A wool scouring plant,

built on the same site by Colonel Weston, also burned in 1888.

During this time the name of the pond changed from Thomas' to

Weston's Pond (Town of Hingham, 1893). As indicated on Sheet

53 of the Hingham Assessor's Map (Figure 2), a fish ladder was

constructed at this time in order to facilitate the passage of

herring into the pond during their spring spawning run. The

Old Colony Railroad, which operated between 1849 and 1957,

built the bridge which crosses the Weir River at the pond

inlet (John Richardson, personal communication).

During the first half of the 20th Century, ice was extracted

from the pond and sold commercially by the Nantasket Ice

Company. Foundry Pond first served a recreational function

when it was owned by the Hingham Sportsmen's Club, (circa

1950) which rebuilt the fishway along the northeast side of

the dam then donated the pond and abutting land to the

Conservation Commission in 1961.
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SCALE : 1 cm = 25O m

FIGURE 1 LOCUS PLAN

FOUNDRY POND
H1NGHAM, MASSACHUSETTS
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The pond reportedly began infilling following dredging of the

Weir River (circa 1954-1956}, which occurred in an upstream

direction, between Foundry Pond and Main Street. Given the

large volume of sediment which has accumulated in the pond and

the fact that sedimentation from the Weir River is currently

not occurring, this contention seems plausible. This

controversial dredging issue resurfaced during the 1970's,

when the Hingham Highway Department attempted to remove some

of the accumulated sediment. The pond was reportedly drawn

down using the low level outlet structure and was partially

excavated. This restoration attempt, however, was never

completed. A straight cut resulting from these bulldozer

operations can be seen on aerial photographs of the pond along

the northern edge of emergent vegetation.

Regardless of its origin, the existing emergent marsh which

has colonized the southern portion of the pond basin

contributes to poor in-lake water quality conditions and has

reduced the recreational and aquatic wildlife habitat values

of the pond. Approximately 33% of the original open water

area available for boating and fishing has been lost. This

vegetative barrier perpetuates internal nutrient cycling in

the pond and restricts river inflow and causes poor water

quality conditions as a result of reduced in-lake circulation

(see photos on the following pages).

No historical water quality studies of the pond or its

tributary system have been conducted, with the exception of a

baseline survey conducted on July 9, 1985 by the MA Division

of Water Pollution Control (DWPC, 1985)- The results

indicated poor water quality conditions. The concentration of

nitrate-nitrogen was 0.20 mg/L.
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Aerial photograph taken in 1988 of the emergent
marsh which has reduced the open water area in
the pond by 301.

Water mark along upstream datnface indicating a
3-foot drop in the pond's water level which
occurred on October 4, 1988.
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Emergent marsh zonation consisting of Pickerelweed
at the water's edge, followed by Smartweed, Chen
Reed Canary Grass.

Overabundance emergent plant growth in front of
the dam restricts outflow and should be removed.
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Average ammonia-nitrogen and total phosphorus concentrations

in the pond were elevated, consisting of 0.15 mg/L and 0.05

mg/L, respectively. Conductivity readings were high and

dissolved oxygen levels were near zero at the bottom of the

water column. Thus, the Hingham Conservation Commission was

awarded funds from the Massachusetts Division of Water

Pollution Control, in. conjunction with the Clean Lakes

Program, to hire a consultant to conduct a year-round

Diagnostic/Feasibility Study of Foundry Pond. The results of

this study, conducted by Gale Associates, Inc., are presented

herein.

1.2 Scope of Work and Study Objectives

The purpose of the Foundry Pond Diagnostic/Feasibility Study

was to characterize existing water quality conditions within

the pond, identify and quantify the sources of nutrients and

pollutants which are causing its degradation, and to recommend

cost-effective pollution control measures for its restoration

and management.

The first phase of the study, the diagnostic phase, included

the year-round collection of in-lake and tributary water

quality data in order to identify the sources of nutrient and

pollutant loading to the pond and to assess its trophic

status. This phase also entailed the assessment of

limnological, geological and morphological characteristics of

the pond and an evaluation of watershed land use activities

and physical features as they relate to in-lake water quality

conditions. The data collected during the diagnostic phase

was used to prepare an annual budget of the pond's phosphorus

inputs and outputs. The second phase of the study, the

feasibility phase, involved the utilization of this nutrient

budget information in order to assess the effectiveness of

various pollution control measures on improving in-lake water

quality and to recommend a plan for its restoration.

5
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The study objectives were as follows:

(1) to fully meet all requirements of the Clean Lakes

Program, rules, guidelines and Substate Agreement;

(2) to evaluate the alternatives and recommend long-term

^ solutions for improving the pond's water quality and

| , recreational uses; and

• (3) to establish a watershed management plan which will

prevent further water quality degradation of the pond
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2.0 DIAGNOSTIC EVALUATION

2.1 Recreational Use and Public Access

Foundry Pond was first utilized as a recreational resource

during the mid 1900's when it was owned by the Hingham

Sportsmen's Club. Engineering plans of the dam

indicate that during their ownership, the Club attempted to

improve the herring fishery. A weir-pool fish ladder was

constructed circa 1950 along the northeast face of the dam and

a concrete cap was added to the overflow spillway. The cap

was added to divert water into the fishway and to increase the

storage capacity of the pond. This project was the first

attempt to manage the fishery of the pond through manipulation

of the highly variable flow rate of the Weir River.

The Sportsmen's Club donated the p6nd and abutting land to the

Town in 1961. The Foundry Pond conservation area, now

includes the dam, pond and 32 acres of abutting conservation

land which is currently managed by the Conservation

Commission. Public access to the pond by car is possible via

a narrow easement which is located off Kilby Street (Figure

3} . A large sign which designates the area as conservation

land, is located near the northwest shoreline of the pond

rather than at the Kilby Street entrance in order to deter the

vandalism which has occurred in the area at night (Hingham

Conservation Commission, personal communication). Several

cars can park near this sign along a dirt roadway. This

entrance is not gated and there are no lights. A locked gate,

however, has been installed near the conservation land sign in

order to keep heavy vehicles off the crest of the dam.
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The primary recreational use of the pond is shore-based

fishing, however, occasional small boat use also occurs.

A developed boat ramp does not exist but does not seem warranted

since, as a result of its small size and shallowness, local

regulations prohibit the use of motorboats on the pond. Small,

unpowered cartop boats can be launched from the gently-sloping

shoreline in the northwest corner of the pond. However, the

dense growth of aquatic vegetation in this area makes launching

difficult. A swath of vegetation should be cleared from this

area in order to facilitate access to the water for boating.

Historically, the pond has never been used as a public bathing

area, probably as a result of several inherent characteristics.

Its shallow, murky waters and mucky bottom would not be

attractive to most bathers. Furthermore, the 15-foot drop from

the dam presents a safety hazard. Fishing is conducted primarily

from shore, near the railroad bridge at the inlet and from the

crest of the dam, since casting along the remaining shoreline is

hindered by tree' cover. These access points coincide with the

deepest areas within the pond basin. However, the access point

near the railroad bridge will probably not be utilized when

restoration of the railroad is completed. Although the MA

Division of Fisheries and Wildlife {MDFW) has historically

stocked the Weir River with Trout, they do not manage the Foundry

Pond fishery (Pete Jackson, MDFW, personal communication). This

decision is probably a result of the limited capacity of the

small pond to support a public fishery. Furthermore, the large

emergent marsh which impedes inflow into the pond has further

limited this capacity by reducing the area of open water habitat

available for fish. As a result of the subject study, however,

the Division recently conducted the first survey of the pond's

fish community on July 27, 1988. Although dense aquatic

vegetation probably hindered sampling, the survey results

indicated low levels of species diversity and abundance.
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The garaefish species sampled were largemouth bass and chain

pickerel. Two adult alewives were also sampled.

Despite repeated stocking efforts in both Foundry Pond and

Triphammer Pond (Joseph DiCarlo, MA Division of Marine Fisheries,

personal communication), it is suspected that very few herring

successfully utilize the pond as spawning habitat due to limited

adequate spawning area and poor water quality. The Foundry Pond

conservation area also attracts birders and hikers who can access

the eastern shoreline of the pond via a network of unmarked

trails which originate from an old cartpath (Log Lane) located

off Weir Street. The trails wind through scenic woodlands which

are interspersed with ledge outcrops and around the edge of an

abandoned granite quarry. This cartpath entrance is gated since

illegal dumping into the quarry has occurred.

In summary, based on discussions with the Hingham Conservation

Commission and comments voiced at a public meeting held at the

pond, restoration efforts at this historical pond site should

focus on improving fishing, small craft access and use, as well

as wildlife habitat enhancement.

2.2 Watershed Description

Foundry Pond is a small, shallow impoundment which is located

near the mouth of the Weir River in Hingham, Massachusetts. The

river is estuarine below the base of the Foundry Pond dam. As a

result of its broad species diversity and high productivity, this

portion of the river and its associated salt marsh and tidal

flats were designated as an Area of Critical Environmental

Concern (ACEC) by the Secretary of Environmental Affairs in 1986

(Figure 4). Thus, the improvement of water quality conditions in

Foundry Pond will also benefit this important downstream wetland

resource area.

10
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The physical characteristics of a watershed determine the volume

of precipitation that is converted to runoff (direct discharge),

groundwater (infiltration), and atmospheric loss

(evapotranspiration). The boundary of the Foundry Pond watershed

(land which drains into the pond), as determined from 7.5-minute

series U.S.G.S. quadrangle maps, is delineated in Figure 5. The

watershed contains most of the Town of Hingham and includes a

small section of Weymouth in the southwest portion. Small

sections of Rockland and Norwell are also included in the

southern portion of the watershed. The small amount of land area

(10 acres) which drains directly into the pond is heavily wooded

and contains only one dwelling, however, 38.4 square kilometers

(14.8 square miles) of land ultimately drains into Foundry Pond

via the Weir River and its tributaries. Watershed drainage

patterns are complex. As indicated by the subdrainage basin map

(Figure 6), a network of tributaries flow into several

impoundments which were created during the late 1700(s and early

1800*s to operate mills. Broad floodplains and highly variable

flow rates characterize these low-gradient rivers. Stream flow

increases are attributable to storm drain discharges,

particularly in the more densely urbanized western half of the

watershed. Stream flow decreases in Tower Brook, Accord Brook

and Fulling Mill Brook are associated with municipal water supply

well pumping by the Massachusetts American Water Company.

Topographic elevations range from a peak of 240 feet above sea

level (Prospect Hill) in the eastern portion of the watershed to

19 feet above sea level at Foundry Pond. Granite quarries and

gravel pits are interspersed throughout the western and southern

portions of the watershed, while the eastern portion contains

many large bedrock outcrops. A large abandoned gravel pit

located northeast of Zion Hill, in the northwest portion of the

watershed now serves as the Town's landfill.

12
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Development is concentrated along Route 228, which bisects the

watershed. Many large 19th Century homes are located in Hingham

Center, in the north-central portion of the watershed, and along

Route 228. Most of the existing watershed development consists

of residential single family units, but also includes several

condominium subdivisions. Small commercial/industrial areas

located at the top of the watershed in Hingham and Weymouth,

drain into the Plymouth River, as do portions of State Route 3.

Accord Pond, which is the headwaters for Accord Brook and the

largest impoundment in the watershed, serves as a water supply

reservoir which is owned and operated by the Massachusetts

American Water Company. The water company also owns and controls

water levels in Fulling Mill Pond, which recharges nearby wells.

Thus, land surrounding Fulling Mill Pond and Accord Pond, with

the exception of the northwestern shoreline of the latter, is

essentially undeveloped. Both waterbodies are located within

stream basins which drain the eastern half of the watershed,

which is much less developed than the western half. As indicated

in Figure 7, this distribution is mainly due to a larger amount

of undeveloped open space land which exists in the eastern

watershed. Wompatuck State Park occupies 1,415 acres of land in

this area and another 108 acres consists of Town forest. Thus,

the eastern half of the watershed is less likely to be impacted

by future watershed development. The western half of the

watershed is densely urbanized and contains only one impoundment.

Gushing Pond, which is privately owned, receives a large amount

of urban stormwater runoff-from the Eel River and Plymouth River.

This pond is located within the largest, most densely developed

watershed drainage area. Furthermore, the commercial/industrial

land located along Route 3 also drains into the Plymouth River.

As a result, these tributaries are expected to have the poorest

water quality.

15
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2.3 Watershed Land Uses

The nature of a lake's drainage basin is influential in

determining its water quality, for it is primarily the land and

its uses which are the loading sources of nutrients, organics

and sediment. At this time of study (1987-1988), the most

recent map of land use types within the watershed is shown for

1971 in Figure 8 (MacConnell, 1971) and the percent areal cover

of each type is presented by subdrainage basin in Table 1.

Descriptions of each of the land use type codes are presented

in Appendix A.

Percentages of the major land use types in the watershed are:

4% wetlands, 8% agricultural land, 2% open and public land, 58%

forested land, 1% mined land, 25% urban land and 2% outdoor

recreational land. The majority of the watershed consisted of

forested land in 1971 and was dominated by 41-60 foot hardwood

stands located primarily in the eastern half of the watershed

which drains into Accord Brook and Triphammer Pond. Only 25%

of the watershed land was developed at this time, consisting

primarily of medium density residential development located

along Route 228. Three percent (3%) of this urban land,

composed of light industry (UL) and commercial {UH and US) land

use types, was located along Routes 3 and 53 which cross the

top of the watershed (southern portion) in an east-west

direction. The majority (22%) of the urban land area consists

of residential land use types (HW,UO,UCR,US,UP,UT,UE,UL and UH)

concentrated along Route 228. Open space land occupies 8% of

the watershed area and consists of school athletic fields (2%),

public parks and cemeteries (2%) and wetlands (4%). Land mined

for sand and gravel occupies the southwest portion of the

watershed and accounts for 1% of the watershed land use types.

17
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1 Table 1: Percent Land Use Types Within the Foundry Pond Watershed

Land Use Type (%)

I sub-
rairiage Area
Basin -(fair)

I
I
1
,

1
1
|

T

i
i

i
i
i
•

i

A
B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q
R

S

T

U

V

W

X

Y

Z

AA

BB

CC

DD

EE

FF

GG
HH

II

JJ
KK

LL

MM

NN

OO

PP

QQ
RR

0.24
0.15
0.31
1.19
1.47
0.86
0.79
0.99
0.98
0.75
0.26
0.85
0.66
1.39
1.44
2.13
0.61
1.48
1.72
0.46
0.42
1.09
0.51
0.84
0.37
1.40
2.03
0.48
0.43
1.86
0.36
0.57
0.95
0,54
0.52
0.52
2.53
0.46
0.61
0.24
1.09
0.36
0.36
0.74

Hardwood
Agricultural Forest

10
20
5
5
5
5

35

10
5
5
5

10
5

5
50
5
5

10
5
5

30

10
5
5

10
5

10
10

5

5

85
50
65
65
15
85
75
35
40
40
70
30
50
75
45
60
70
30
20
30
30
50
20
40
50
20
15
70
20
10
20
55
40
35
45
40
40
40
10

100
65
10
40,

Softwood
Forest

10
15
5

50
30
70
50
20
40

5

20
10

5
20

-
5

30
40
20
45
30
30
10
20

35
40
10
30
30

5

5

Open
Outdoor and

Recreation Urban Public Residential Mining

25
15
15

5 5 1 0
10

25 15
5 15

5
5

25
10 10
10 15 20

5 55
5 60

45 20
20 5
10
30
45
25
30

15
60
10

5 30
10 20
30 10 20

15 5
5 5

5 15 15 10
20

40

15 10
10 5 75

25 30
10 15

Open Wat
and

Wetlands

15
25
10

10

10
5

10

5
5

10

5
10
5

20

10

50

WATERSHED
—TOTAL 38.37 39 19

I
Source: 1971 Land Use and Vegetative Cover Map, (MacConnell, 1971)
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EASTERN WATERSHED LAND USES

Fulling Mill Pond Stream Basin

This stream basin consists of subdrainage basins AA,BB, and CC.

Fulling Mill Brook receives drainage from medium and light

density residential development located near Prospect Street

and Route 228. Storm drains from Route 228 also discharge to

this brook. The brook flows into Fulling Mill Pond which is

owned and maintained by the Massachusetts American Water

Company. The Water Company diverts water from Accord Pond via

subsurface pipes into several recharge basins located

immediately south of the pond. The pond's shoreline is

undeveloped and protected from future development by 163 acres

of aquifer protection land which is owned by the Water Company.

The pond currently appears to contain a significant amount of

aquatic plant growth as a result of its shallowness and the

nutrients in the runoff-that it receives from Route 228 and

associated residential areas. The large flocks of waterfowl

observed on the pond may contribute to its nutrient and

bacterial load. Discharge from the pond into Fulling Mill

Brook during the summer generally only occurs following storm

events, since flashboards are installed in the outlet weir in

order to maximize the impoundment's storage capacity and

facilitate the recharge of adjacent pumping wells.

Accord Brook, Valley Swamp Brook And Triphammer Pond Stream

Basins

Accord Brook drains a 95-acre impoundment (Accord Pond) which

is located at the top of the watershed and serves as a

municipal water supply reservoir. Most of this pond's

shoreline is surrounded by watershed protection land (46 acres)

which is owned by the Water Company. However, the pond

receives drainage from residential development located along

it's northwestern shoreline and possibly from Route 3.
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Accord Brook receives some drainage from Route 53 and adjacent

commercial land, but most of its drainage basin consists of

forested and open space land. Residential development in this

stream basin is concentrated in subdrainage basins P,Q,R and N.

Subdrainage basin P contains the most residential land,

including the Liberty Plain area and land along Prospect

Street. -Three water supply wells are also located in this

subdrainage basin along Prospect Street and Scotland Street.

Approximately 1,415-acres of Wompatuck State Park is located in

this stream basin as is a 108-acre Town forest. Thus, the land

draining into Accord Brook between Accord Pond and Triphammer

Pond is mostly undeveloped open space land. Triphammer Pond is

a shallow impoundment which is maintained by the Hingham

Conservation Commission as a recreational resource used

primarily for fishing. Restoration of the pond's dam and fish

ladder is planned for the near future (Joseph Stigliani,

Hingham Conservation Commission, personal communication). This

pond is categorized as a deep marsh on the land use map since

it exhibits dense emergent plant growth.

WESTERN WATERSHED LAND USES

Plymouth River Stream Basin

The Plymouth River is the largest stream basin in the watershed

and drains the largest area of urban land. Industrial and

commercial land in the vicinity of Route 3 and Route 53 drains

into the river near the top of the watershed. Stormwater

runoff from these two highways, as well as medium density

residential land located along Route 53 (subdrainage basin FF) ,

also drains into the river. The largest area of residential

land in the watershed drains into the Eel River (subdrainage

basin DD), which conjoins the Plymouth River north of Gushing

Street then flows into Gushing Pond.
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Approximately 19 acres of open space land abuts the pond to its
southeast, however, this privately-owned impoundment does

receive runoff from a large residential area located along its

northern shoreline (subdrainage basin X). The large urban

runoff load received by Gushing Pond is visually apparent. The

land use map indicates its succession from an open waterbody to

emergent marsh and shrub swamp. The Crooked Meadow River flows

from Gushing Pond then beneath Route 228 to conjoin with

Fulling Mill Brook, south of Free Street, and form the Weir

River. A substantial amount of residential land and runoff

from Route 228 drains into the Crooked Meadow River and its

tributary to the north.

Tower Brook Stream Basin

Tower Brook and its tributaries drain the urban areas of south

Hingham Center, Cole Corner and the Great Hill area.

Several recreational fields and the Town landfill also drain

into this brook, as does the section of Route 228 north of Free

Street. A large amount of wetland floodplain area is contained

within this stream basin and three municipal water supply

wells, owned by the Massachusetts American Water Company, are

located northeast of the intersection of Main Street and Free

Street. The Water Company owns 25-acres of aquifer protection

land surrounding these wells.

Weir River Stream Basin

This stream basin includes subdrainage basins I,E,C and D. The

Weir River receives a large amount of urban runoff from Hingham

Center and residential land located along Union Street, as well

as runoff from East School athletic fields. Historically, the

river also received a substantial amount of runoff from

agricultural land (T).
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The river is culverted in seven (7) locations in the short

distance between its origin at Free Street and Foundry Pond,

indicating that it probably receives a large amount of road

runoff. Development in this stream basin appears to have

occurred very close to the edge of the river's floodplain.

In summary, urban stormwater runoff is the primary means of

transporting watershed-derived sediment, nutrients and

pollutants into Foundry Pond. Oil and grease, nitrogen,

phosphorus, fecal coliform bacteria, heavy metals, organics and

other pollutants are washed from roadways in the watershed and

discharged to the Weir River and its tributaries, which then

transport these pollutants into Foundry Pond. The greatest

degree of impact on the water quality in Foundry Pond is

probably runoff from land located downstream from Triphammer

Pond, Fulling Mill Pond and Gushing Pond. Based on

observations of dense aquatic plant growth in these ponds, they

act in detaining stormwater runoff which permits some nutrient

uptake and prevent such nutrients from reaching Foundry Pond.

Historical land use activities which adversely affected the

water quality of Foundry Pond and the Weir River were dredging

of the River circa 1954-1956. The river was dredged in phases

from downstream to upstream between Foundry Pond and Main

Street and reportedly with no regard for controlling downstream

sedimentation (John Richardson, former Conservation

Commissioner, personal communication). There are plans on file

in the conservation commission office which document these

dredging activities (Joe Stigliani, Hingham Conservation Agent,

personal communication). When Foundry Pond reportedly began

infilling as a result of this project, the Hingham Highway

Department opened the flume and low level outlet structures to

drain the pond and began removing the accumulated sediment.
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Evidence of these excavation activities can be seen on recent

aerial photographs of Foundry Pond which show an unnaturally

straight growth pattern along the northern edge of the emergent

marsh which eventually colonized the infilled area in the

southern portion of the pond basin. During the early 1980's, the

controversial dredging issue resurfaced again when the Board of

Selectmen requested dredging of the pond and river again in an

attempt to alleviate watershed flooding problems, which may have

been caused from the previous dredging project. The DEQE (DEP)

required that an Environmental Impact Report (EIR) be submitted

prior to dredging activities. However, this report was never

prepared and consequently, the river was not redredged.

Regardless of all of the controversy associated with this issue,

it appears that the sediment currently existing in the pond was

historically deposited. Based on current measurements of total

suspended solids at the pond inlet, sedimentation from the Weir

River is currently not occurring at a rate which could have

deposited such a large volume of material.

2.4 Watershed Geology

The geologic characteristics of a pond's drainage basin will

ultimately affect the pond's water quality. The Foundry Pond

drainage basin is comprised of bedrock, glacial till, lacustrine

and stratified deposits.

According to the Bedrock Geology Map of Massachusetts (Zen,

1983}, bedrock within the Foundry Pond drainage basin consists of

Dedham Granite. Numerous bedrock outcrops which were observed in

and surrounding the pond are also present in the eastern portion

of the drainage basin (SCS, 1969). Many of these areas have been

mined, as is evidenced by the quarries which remain. The depth

to bedrock in the western and southern portions of the drainage

basin reaches a maximum of 90 feet.
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A paper published in 1939 by Billings, Loomis arid Stewart, on

"The Carboniferous Topography South of Boston", indicates that

Foundry Pond is located on the southern limb of'an anticlinal

bedrock structure and may lie within a large thrust fault zone.

This anticline and thrust fault may have created numerous

smaller faults and joints in the granitic bedrock. Since

exposed bedrock tends to weather along joints and faults, these

areas may act as conduits for groundwater and surface water

transport. Further support for this occurrence is that the

. orientation of the bedrock outcrops surrounding Foundry Pond

appear to coincide with primary joint orientation. The

intermittent stream which flows into the pond from a quarry

which lies to the east may be transported through one of these

bedrock fissures.

The USGS Map of Surficial Deposits and Saturated Thickness

(Figure 9) as well as the map showing Availability of

Groundwater in Unconsolidated Deposits (Figure 10) indicate a

north-south division of the drainage basin into two

distinct surficial geologic provinces which determine the

groundwater characteristics of the drainage basin.

The eastern province consists primarily of glacial till but

contains some stratified glacial deposits. Glacial till lies

immediately above the bedrock throughout the entire drainage

basin and is exposed at the surface on the higher hills and

areas of shallow bedrock, such as in the vicinity of Foundry

Pond. Till is an ice-laid deposit which consists of an

unsorted, unstratified mixture of sand, gravel, cobbles,

boulders, silt and clay. The hydraulic conductivity of this

till is estimated to be less than 10 feet per day which is so

low that it can be considered impermeable. Thus, it does not

contain substantial amounts of groundwater. The hydraulic

conductivity is a property of a material which indicates the

velocity and quantity of water transmitted through it.
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Figure Showing Surficial Deposits and Saturated Thickness.
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The areas containing exposed till are characterized by high

rates of surface runoff and low infiltration capacities. A

thin mantle of stratified glacial soils were deposited by

glacial outwash and kame deltas in some of the valleys and

areas of low relief. These stratified soils consist

predominately of gravel and sand with some lenses of silt.

Estimated hydraulic conductivities for the stratified deposits

range between 40 and 475 feet per day. These areas are

characterized by low rates of surface runoff and high

infiltration capacities. In accordance, appreciable amounts of

groundwater can be found in the valleys containing stratified

soils with transmissivity values ranging between 0 and 1,350

square feet per day. Transmissivity is the hydraulic

conductivity multiplied by the saturated thickness. Saturated

thickness is measured from the top of the water table down to

an impermeable boundary. The low values for transmissivity in

the stratified deposits can be attributed to-thin saturated

thicknesses which ranges between 0 and 20 feet. In general,

the majority of the precipitation falling on the hillsides

results in runoff which collects in the valleys and' lowlands

that contain more permeable soils. Wetlands which form in

these valleys and lowlands are discharged through small

streams, many of which are intermittent. The majority of the

eastern province consists of undeveloped woodlands and

abandoned agricultural land, suggesting that runoff from this

half of the drainage basin should be of better quality than

that from the more urbanized western half.

The surficial geology of the western province consists of

glacial till, glaciolacustrine (lake) bottom and stratified

deposits. Exposed glacial till is generally confined to the

southwestern border of the province. Sand and gravel have been

excavated from many of these areas, as is evidenced by the

remaining gravel pits. The glaciolacustrine bottom deposits are

predominantly silt and clay with a thin surface mantle of sand.
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Silt and clay deposits have a hydraulic conductivity estimated

to at less than 10 feet per day and that of the sand deposits

is estimated to range between 40 and 250 feet per day.

Moderate rates of surface runoff and infiltration capacities

are attributable to the flat to gently-undulating lake bottom

topography and the permeable sand mantle. Deltaic and kame

stratified sand and gravel deposits underlie the lake bottom

deposits west of the Weir River. The aquifer extends from

north to south across the length of the western province and

has a maximum saturated thickness of 80 feet and transmissivity

values greater than 4,000 square feet per day. Recharge to the

aquifer occurs through the infiltration of precipitation and

lateral leakage from adjacent till deposits. Discharge from

the aquifer occurs by leakage to numerous small rivers and

ponds, evapotranspiration where groundwater is near the

surface, and by municipal pumping wells. In general, thick

stratified soils in the western province allow a substantial

amount of precipitation to percolate to the water table and

then discharge into the streams (Figure lOa). The streams in

this province flow throughout the year due to the large supply

of groundwater available. The western province is more

urbanized than the eastern province, and thus contains a

greater amount of impervious surface area, resulting in the

runoff of poor quality water into these perennial streams.

In summary, streamflow in the eastern province is mainly

controlled by surface runoff, due to the presence of a large

amount of low permeable till. However, a small amount also

originates as groundwater discharge from the thin mantle of

permeable stratified deposits located in the valleys and

lowlands. This half of the drainage basin is much less

urbanized than the western province, in which streamflow is

controlled by the groundwater discharge from the stratified

deposit aquifer and stormwater runoff from impervious urban

areas.
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Hollis-Charlton*

HpC - Very rocky fine sandy loams
HrC - Extremely rocky sandy loams
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Hollis- Excessively drained soils that are shallow to bedrock. Found mainly in material
derived from granite, gneiss and phyllite.

CharIton- Well drained soil that formed in glacial till. Derived mainlyfrom mica shist,
phyllite and gneiss.
- Very poorly drained soils that formed in an accumulation of plant material that hasi

decomposed to the extent that plant remains cannot be readily identified.

Gatej Associates, txx
MAJOR SOIL TYPES

IN THE VICINITY OF FOUNDRY POND
Hingham, MA

1:20,000
Figure 10a
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2.5 Basin Morphometry

The response of a lake to the hydrologic and nutrient inputs

from its watershed is directly related to the area, depth and

shape (morphemetry) of its basin as well as loading rates.

Morphometric characteristics of the Foundry Pond basin are

presented in Table 2. Watershed surface area measurements were

obtained by planimetry from the most recent USGS 7.5-minute

series maps of the Weymouth and Cohasset Quadrangles. Figure

11 is a bathymetric map which shows the existing water depth

contours in Foundry Pond. This map was generated from 40 depth

soundings conducted along five northeast to southwest transects

following coring through ice cover. Surface area measurements

of the pond and persistent vegetative growth in the southern

end of the basin were determined by perimeter surveys and

planimetry.

The pond is extremely shallow, exhibiting'an average depth of

1.0 meter and a maximum depth of 2.5 meters in front of the dam

spillway. Only 4% of the remaining open water area

exceeds 2.0 meters in depth. Infilling and colonization by

emergent marsh species, which has occurred in the southern

portion of the pond basin, have caused a significant reduction

(36%) in open water area from 2.39 hectares (5.9 acres) to 1.54

hectares (3.8 acres). Inflow from the river is restricted to

three narrow channels which meander through this vegetative

barrier. Basin storage capacity has been reduced to 15,656

cubic meters and in-lake circulation is poor as a result of

this dense vegetative growth. The shallowness of the remaining

open water area makes it ideal for aquatic plant colonization

and increases the pond's susceptibility to bottom resuspension,

sediment nutrient release and summer dissolved oxygen

conditions and temperatures which can lead to fish kills. The

severity of these water quality impacts is amplified when the

water level in the pond is low. A 2.1 foot drop in the water

level of the pond was observed on October 4, 1988.



TABLE 2, Foundry Pond Morphometric And Watershed Measurements

*Pond Surface Area

**Watershed Area

Watershed/Lake Area Ratio

Shoreline Length

Maximum Fetch

Maximum Distance Perpendicular
to Fetch

Shoreline Development Index

Maximum Depth

Mean Depth

Volume

*Open water surface area only
* *Excluding Foundry Pond surface area

1.58 hectares (3.90 acres)

38.4 km2 {9,481 acres)

2,431

690 m

165 m

110 m

1.3

2.5 m

1.0 m

15,656 m

32



Approximate
edge of emergent/ /

vegetat ion ,'/

FIGURE 11.
BATHYMETRIC MAP

FOUNDRY POND
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The rectangular shape of the pond results from the lateral

displacement of inflowing water which is deflected from the

marsh barrier toward the railroad bridge abutment. The pond

has a shoreline length of 690 meters, yielding a shoreline

development value of 1.3. This value represents the degree to

which the shoreline shape departs from a circle. Shallow,

circular basins generally are more productive and have a

tendency to fill in more rapidly (Cooke, et al, 1986).

In summary, the small volume of the Foundry Pond basin in

relation to the large volume of runoff which it receives from

its urban watershed has led to its accelerated succession from

an open waterbody to an emergent marsh. Poor water quality

conditions within the remaining open water area are accentuated

by reduced in-lake circulation, severe water level drops during

warm weather and an overabundance of plant growth which has

colonized its broad littoral {shallow water) zone.

2.6. Hydrologic Budget

A hydrologic budget is an accounting of the inflow, storage,

and outflow of water in a hydrologic unit such as a lake. The

principle components of the Foundry Pond hydrologic budget are:

tributary inflow and outflow (Weir River), precipitation,

groundwater, overland runoff from the immediate watershed,

evaporation and change in the lake storage volume. Inflow for

these components have been derived from meteorological records

for the study period, long-term hydrologic data and field data

gathered during the diagnostic study. A mass balance approach

in limnology, the study of lakes, is used to determine the

volume of water entering and exiting the lake and the retention

time and flushing rate of the lake.
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Table 3 lists the values calculated for each component of the

Foundry Pond hydrologic budget, and Figure 12 shows the percent

contribution of each input/output component. As is

characteristic of impoundments, the largest source of inflow

(99.4%) to the pond is through the Weir River which drains 38.4

square kilometers (9,481 acres) of predominately urban land

located primarily within the Town of Hingham. The remaining one

percent (1%) of the hydrologic inputs are contributed by

groundwater (0.39%), and precipitation falling directly on the

pond surface (0.06%) and 4.1 hectares (10 acres) of watershed

land along the eastern and western shoreline (0.15%). The small

surface area of the pond, 1.58 hectares (3.8 acres) (S'ee Table

2) , in relation to its large watershed results in a short

hydraulic residence time and a high flushing rate. The total

volume of the pond is replaced (residence time) every 4.1 hours

or 2,160 times per year (flushing rate).

Ninety-three percent (93%) of the pond outflow is discharged over

the dam and through the mill flume and fishway. The difference

measured between the annual pond inflow and outflow was assumed

to represent the large amount of leakage (6.1%) observed flowing

through cracks in the foundation and from the toe of the dam.

During the July, October and November sampling events of 1988,

only flow through the flume and leakage from the dam was

observed. Our dam overflow calculations are based entirely on

field observations. Each data point corresponds to dam outflow

events. At no time while making field measurements did a "no-

flow" condition occur. Evaporation from the small surface area

of the pond constituted less than one tenth of one percent

(0.03%) of the hydrologic output.
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• Table 3: Foundry Pond Hydrologic Budget

Inputs Flow (m3//r) % Total

i

i
i
i
i
i
i
i
i

• on pfiSPrecipitation *u,*̂  ^ 06
m Groundwater 125,925 .39
• Tributary (Weir River) 33,617,376 99.40
• Watershed (immediate) 25,968 .15

Total + 33,789,524 +100.00

Outputs

I Evaporation 9,601 .03
The Dam Outflow 31,756,752 93.00
Groundwater (seepage) 2,023,171 6.07

I Total -33,789,524

• T?A<=irt^«^« Timo - Volume of Pond = 15,656^•: xs.do J.*j.tnn-jt; i j-iuti — ... . _ • • ..H • _•' _- _ i _"
•; Flow 33,820,197

.0004633 yr or .17 days

Flushing Rate = 2160 Times per year OR 4.1 hr

i

-100.00
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I The derivation of each of the hydrologic budget
• components is summarized as follows:

j| Precipitation

The pond surface area is 3.90 acres. The total
• precipitation was recorded as 50.6 inches (dry ppt as snow
• plus rainfall) (November 1987—October 1988}.

i
j
i
i
i
i
i
i
i
i
i
i
i
i
i

3.9 acres = 169,884 ft2x 4.21 f t / y r =
7 1 5.2-11.6 ft3/yror .20,2.5.5 m3/yr

Tributary Flow

The weighted mean value for the Weir River, which was
measured directly during 12 months of study was multiplied
times 365 days to yield the total tributary flow. The Weir
River serves as the inflow into-Foundry Pond. A detailed
breakdown of subbasin flow exists in the watershed section.

Annual Flow = 1.066 x 60 x 1440 x 365 =
33,617,376 cubic meters/yr

Immediate Watershed Runoff

Despite the large overall watershed of the Weir River
only about ten acres of watershed drain directly into the
pond,

10 acres* 435,600ft2 x 4.21 ft/yr (.50.'rmDffcoefficient)̂
9 16,938 ft3/Yr or 25,968 B3/yr

Groundwater Inflow

An assumption of groundwater infiltration of 50% of the
pond shoreline was made. The total shoreline length is 690m.
An infiltration rate of l m3/d/m shoreline is characteristic of well-
drained sandy soils, similar to those found near the Foundry Pond •
shoreline.

If 50% of shoreline could infiltrate: 345 m x 1 "ra3/d/m shoreline
345x 365 = 125,925 mj/yr

Dam Outflow

The dam outflow was based upon the mean weighted average
flow measured on the dam spillway.

1.007 in3/s x 60 sec/min x 1440 min/day x 365 day/yr =
31,756,752 m3/yr

Evaporation

The evaporation was estimated as 24 inches/yr, as .474
times precipitation.

3.9 acres or 169,884 ft2 x 4.21 ft/yr- x .474 =
339,010 ftj/yr or 9,601 m3/yr
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Figure 12. Components of the Foundry Pond Hydrologic Budget.
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2.7 Phosphorus Budget

A nutrient budget is a lake management tool which can be used to

quantify the sources of phosphorus and nitrogen loading to a lake

in order to develop a plan for managing algal and aquatic plant

growth. Phosphorus is considered a major nutrient with regard to

Foundry Pond because it has a greater affect on plant biomass

than nitrogen. Nitrogen is considered a major factor with algal

studies.

The Foundry Pond nutrient budget takes into account the amount of

phosphorus loading from: (1) tributary inflow (Weir River), (2)

precipitation, (3) immediate watershed runoff and {4}

groundwater. The budget also accounts for losses from the system

through (1) evaporation, (2) pond outflow, and (3) groundwater

seepage. The difference between the inflow and outflow

concentration of phosphorus is retained within the lake and is

considered as accrual. A small percentage of the phosphorus

accrual is stored as aquatic plant biomass; the phosphorus

substantially is deposited in the lake sediments where it can be

recycled internally.

Table 4 presents the loading values and the percent contribution

for each component of the Foundry Pond phosphorus budget.

Ninety-nine percent (99.9%) of the annual phosphorus load enters

the pond via the Weir River. The remainder (0.1%) enters as

overland runoff from the immediate watershed. Since discharge of

phosphorus from the pond is greater than the inflow, the net in-

lake accrual is zero. This contention is substantiated by the

fact that the concentration of phosphorus in the pond sediments

is low as is discussed in Section 2.13.

The derivation of the phosphorus budget components are as

follows:
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Table 4. Foundry Pond Phosphorus Budget

Additions

Tributary
Weir River

Precipitation

Immediate Watershed runoff

Groundwater

Losses

Evaporation
Groundwater
Outflow

Accrual

Phosphorus
kg/yr

4388

0.

5.

= 1.L *

4394.

0.
1.

4739.

6

2

0

8

0
0
0

99

0

0

= 0

100

0
0
99

.9

.0

.1

.0

.0

.0

.0

.0

4738.0

= 0.0

100.0

= 0.0
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PRECIPITATION

The pond surface area is 3.90 acres
2 3

3.9 acres - 169884 ft X 4.21 f t / y r =7 1521 1.64ft /yr or

20255 m/yr

phosphorus

,35 ko-P/ha/vr
2,47 ac/hectare

x 3.9 acres = .55 kgP/yr

. nitrogen ... . —

4.7 kgN/yr/acre (McVoy) x 3.9 = 18.3 kgN/yr

*(McVoy, 1980)

TRIBUTARIES (In)

DATE

10/6/87
11/16/87
12/15/87
1/26/88
2/22/88
3/88

4/88

5/88

6/88

7/88

8/1/88
10/4/88

FLOW
3

(m /sec)

.680
,943
.883

1,880
2.820
1.128-
2.297
2,297-
,844
,425-

1,0.08
,319-
,946
,110-
.084
.811
,049

TN

TOTAL
3

eg/a )
TP

LOADING

gin/sec (kg/mth)
N P

.70
1.87
1.78
1.99
1.84
2.05-
1.72
.95-
.95*
,69-
.92
.88-
.94
.69-
.99

1.13
.91

.020

.380

.770
,031
.050
,100

070-
,160
,020-
030
060
157
100-
090
070
029

.48(1244)
1.76(4562)
57(4069)
74(9694)
18(13426)
31-3.95
(8113)
95-.80
(2255)
29-.93
(1581)
29-.89
(3033)
075-.83
(204)
916(2374)
044(144̂

X - 1.066 Annual Total (kg) 50699

.014(36)

.36(933)

.68(1762)

.058(150)

.14(362)

.112-.229
(440)

.07-.14
(271)

.001-.03
(40)

.019-.15
(218)

.011-.008
(25)

.057(148)

.001(31

4388
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TRIBUTARIES (Out)

DATE

10/6/87
11/16/87
12/15/87
1/26/88
2/22/88

3/88

4/88

5/88

6/88

7/88

8/1/88
10/4/88

FLOW
3

(m /sec)

,286
1.270
1.260
1,980
3.420
1.350-
1.950 -'..
.799-
.639 ....
.214-
.928
.123-
1.214
.153

.580

.004

TOTAL

(g.
N

1.40
1,49

2.28
1.67
1.62
1.68-
1.90
-58-

.. .1.. 60 ...
1.00-
.71 -
.90-
.92 •
.85-
1.25
1.03

3
/m J
P

.02
2.80
,680
.039
.048
.07-
.13
.03-
."28..
.03-
.04
.05-
.16
.08-
.07
.09

—

LOADING

(gm/sec-Jcg/mth)
N P

.40(1037)
1.89(4899)
2.87(7439)
3.-31(8579)
5.54(14359)
2.27-3.71
(7751)
.46-1.02
{1918) . ..
.21-.66
(1128)

.11-1.12
(1594)

.13 (337)

ADJUSTED
TOTAL

ANNUAL TOTAL

.60 (1555)

50596
55196

.006(16)
3.56(9228)*
.857(2221)
.077(200)
.164(425)
,095-.253

(348)
-024-179

(263)
.006-.037

(56)
.006-.194

(259)
.012-.010

(30)
.05 (130)

3948
4738

* Excluded-test tube unclean
Adjusted to 12 months

INPUT—OUTPUT

NITROGEN 50699-55196 Kg = -4497 (12'.8)
PHOSPHORUS 4388-4738 kg = -350 (1)

IMMEDIATE WATERSHED RUNOFF

Despite large overall watershed, only about 10 acres
exists as immediate watershed, separate from the Weir River.

2
10 acres = 435,600 ft X 4.21 (.50}ft/yr runoff

fraction
3 3 -*

916938 ft /yr or25967.7* /yr x 0.2gm/m3 = 5193 gm/yr

or - 5.19 kgP/yr

GROUNDWATER INFLOW

Fairly high infiltration of 1 m/d/m shorelinec
Presently bottom is effectively sealed with silt load.
If 50% of shoreline could infiltrate: 345 a x l cubic
meters/day « 345 x 365 = 125925 cubic meters/yr

O

0.01 gm/m^ x 131,400 m3/yr - 1,314 gmP/yr^ 1 kg/yr

Based on literature in Water in Environmental Planning 1973

Deubert, 1974
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2.8 Linmological Data

A limnological survey of Foundry Pond was conducted from

October, 1987 through November, 1988 in order to determine the

trophic status of the pond and to identify sources of nutrient

and pollutant loading. Samples were collected on a biweekly

basis, from March to August and monthly throughout the

remainder of the year at the deepest point in the pond basin,

the inlet (Weir River) and the outlet (dam spillway) (Figure

13) .

Samples collected at the inlet and outlet of the pond were

analyzed for the following parameters: temperature, dissolved

oxygen, percent saturation of dissolved oxygen, pH, total

alkalinity, suspended solids, turbidity, conductivity,

chlorides, total Kjeldahl nitrogen, nitrate-nitrogen, ammonia-

nitrogen, total phosphorus, fecal coliform and fecal

streptococcus bacteria, and discharge (instantaneous).

Alkalinity was analyzed on a monthly basis throughout the year.

Measurements for outflow discharge calculation were collected

at the dam spillways, the fishway weir and at the flume. The

latter exhibited a consistent low flow throughout the study

period, however, there was no flow through the fishway or the

dam spillway on July 18, October 4 and November 1, 1988. Thus,

no water quality samples were collected at the outlet on these

dates. The in-lake station was sampled at the surface and at

2.0 meters. Only one mid-depth sample (0.6 m) was collected in

the lake on October 4, 1988 due to a reduction in the water

level of the pond by 0.65 m (2.1 feet). In-lake samples were

analyzed for the same parameters as the tributary samples with

the exception of discharge. Additionally, phytoplankton

composition and abundance and chlorophyll a were measured for

the in-lake samples and Secchi disk transparency was measured

in situ.
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Depth-integrated samples of phytoplankton and chlorophyll a

were collected down to the limit of the euphotic zone or to 0.5

meters above the lake bottom when the entire water column was

euphotic. Sampling did not extend into an anoxic zone at any

time. Only the surface of the water column was sampled for

fecal coliform and fecal streptococci bacteria.

Sampling, sample preservation and analytical methodologies were

conducted in conformance with the standard operating procedures

of the Massachusetts Division of Water Pollution Control and

Standard Methods for the Chemical Analysis of Water and

Wastewater (EPA, 1985). A list of the analytical methodologies

utilized is included in Appendix B. Laboratory analyses were

conducted by Arnold Greene Laboratories, Inc., a state-

certified laboratory for all of the parameters tested. Samples

were collected in containers provided by Arnold Greene

Laboratories, Inc., placed on ice in a cooler then generally

transported on the same day of collection to the laboratory for

analysis.

In-lake profiles of temperature and conductivity were measured

in situ, at one-meter intervals, with a YSI Model 33

conductivity meter and dissolved oxygen and percent oxygen

saturation profiles were measured with a YSI Model 51B

dissolved oxygen meter. Calibrations of these meters were

accomplished according to directions provided by the

manufacturer. Water column transparency was measured with a

20-cm Secchi disk utilizing standard limnological procedures.

All bacteriological samples were plated within sixteen (16)

hours of field collection. None of the water quality samples

were preserved prior to analysis, including the phytoplankton

samples, which were identified to genus and enumerated

utilizing a Sedgwick-Rafter cell. The limnological data for

the in-lake station are presented in Table 5 and data collected

at the inlet and outlet of the pond are presented in Table 6.
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tORIDE SOLIDS COLlKKH STMP. TtKBlDIl! SJm'ft.

Iff/1 Iff /I •
-0.010

0,310
0.110
0.031
0.050
0.100
0.100
0.070
0.160
0.020
0.030
0.060
0.157
0.100
0.090
0.070
0.039
0,030

0.134

-0.020
2.100
0,6£0
0.039
ft.QU
0.070
0.130
0,030
0.240
0.030
0.010
ft.lW
0.160
0.010
0.070
0.090

35.0
31.0
39.0
31.0
33,0
5£.0
11.0
11.0
(1.0
50.1
34.7
39.0
39.4
13.3
12.3
34.0
42.0
53,1

40.0

37.0
37.0
29.0
39.0
19.5
(£.0
30.0
43.0
39,0
13.1
35.5
19. <
19.4
42.3
3£.l
34.0

iff/1 1/100 il i/100 si ntu \

-0.50
1,00

-0.50
5,00
4.10
G . O O
5.30

-0.50
2.30

-. 4.00
12.00

3.00
1.00
2.00
1,00
2.00
1,60

•0.10

3.16

2.10
1,00
1.00
6.50
2.W
4. !0
£.00

-0.50
1.50
4 , 0 0
1.00
3.0Q
1,00
1.00
5.00
1.00

110
76
21
il
15

S
0

13
11

0
3
3
1
1
£
1

101
22

3£J
107

51
100

$
4
0
£
!
0
I
1

13
0

33
32

150
60
23
11
n
17
11

4
j
{

33
39

343
92

10!
92
30
U

20
£?
34
40

6
13
13
17
U

6
17
21

191
I t
15

US

12.0
31.0
11.0
1.9

11.0
10.0
H.fl
l.S
s.i
3.0
1.0
1.2
3.0
4 . 5
Li
1.3
1.1
1.0

7.6

1S.O
12.0
10.0
7.9
M
9.1

H.O
1,1
6.3
5.0
5.0
5. a
J .O
3.9
1.1
1.3

*
11.50
n .nn
U.OO
11.50
u. so
19. SO
11.50
35.00
33.50
17, SO
U . O O
11.50
IT. SO
13JO
H.OC

U.OO

17.14

%
15,50
17.00
U . O O
19. SO
30.00
19,00
U.OO
U . O O
11.50
15 .50
i;,aa
11. OC
11.00
23.00
11.00

image; 0,199 11.1 9.7 6.1 HI 13.6 0.14 0.571 0.323 0.216 7,1 11.67

[•) I n d i c a t e s less than detec t ion lliits
IM K e t e r la l funct ion

Table 6
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Data analyses are discussed in the following subsections, on a
parameter by parameter basis, in relation to the Massachusetts

Surface Water Quality Criteria for Class B Waters (DWPC, 1984)

and the KPA Surface Water Quality Criteria {EPA, 1986}. The

data are also compared with the only other water quality study

conducted on the pond, a baseline limnological survey conducted

by the MA Division of Water Pollution Control (MDWPC) on July

9, 1985. The evaluation of the data is based on the desire to

achieve Class B water quality and to control cultural

eutrophication within the pond. Class B waters are designated

for the uses of the protection and propagation of fish and

other aquatic life and wildlife and for primary and secondary

contact recreation.

Flow

•Seasonal trends in the flow rate of the Weir River at the pond

inlet are shown in Figure 14. Water pumped from the watershed/

recharge area for municipal water supply, by the Massachusetts

American Water Company, is also indicated in Figure 14. The

effects of water supply demands on reducing river flow are

particularly evident during the summer, when the highest annual

water supply demands occur concurrently with the river's

natural low flow period. During the summer, 42.6% of the

inflow to Foundry Pond is withdrawn from the watershed/recharge

area for water supply opposed to a winter withdrawal of 6.3%.

This flow reduction impact may be causing phosphorus to

concentrate in tributaries located adjacent to pumping wells.

Another phosphorus loading source may be the discharge of

backwash from the rapid sand filters, located at Free Street,

well No. 2, which reportedly discharges to the Weir River

(Massachusetts American Water Company Staff, personal

communication).
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Temperature

The seasonal fluctuations exhibited in the annual temperature

cycle of the pond are typical for temperate lakes. Summer

surface water temperatures peaked at 26 degrees Centigrade,

which is close to the Massachusetts standard for warmwater

fisheries protection (28.3 degrees C). Temperature profiles

indicate uniform water column temperatures from late September

through May. Winter water temperatures in the pond ranged from

1.0 to 3.5 degrees Centigrade during the periods of partial ice

cover in late November through late February. Total ice cover

was only observed on January 26, 1988, however, the area near

the inlet was never completely frozen. A general warming trend

began in March and a significant increase in temperature (10°)

occurred between late April and early May. As a result of the

pond's shallowness, vertical mixing by wind action is adequate

to prevent the establishment of a summer thermocline. Slight

variability between surface and bottom water temperatures did

occur on becalmed days, between early June and early September.

The presence of the marsh area around the inlet hinders the

formation of subsurface currents which normally contribute to

vertical mixing.

Dissolved Oxygen

Dissolved oxygen is critical for the sustenance of fish and

other aquatic life, as well as for preserving the aesthetic

qualities of a waterbody. Class B water quality standards

state that a minimum dissolved oxygen concentration of 5.0 mg/L

is required to maintain a healthy warmwater fishery. The

dissolved oxygen concentration in the pond was at or below this

standard on June 20 and August 1, 1988. These occurrences can

be attributed to high air temperatures {85 degrees F), and the

lack of surface water aeration and vertical mixing from wind

action.
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The oxygen demand of bacteria which decompose the organic

matter in the pond sediment is greater during periods of

increased temperature and occasionally cause this oxygen

depletion. Oxygen depletion may result in the occurrence of

fish kills as well as cause the release of sediment-bound

phosphorus into the water column. Iron (III) is reduced when

dissolved oxygen content is low; phosphorus bound to iron (III)

is released when the iron is reduced (Cooke, et al 1986.) This

phosphorus release may then trigger an algal bloom. A

comparison between the phosphorus concentrations of the surface

and bottom waters indicates that low dissolved oxygen

concentrations initiate periodic sediment phosphorus releases

during the summer.

Dissolved oxygen concentrations in the Weir River at the pond

inlet were also low from late June through October ranging from

5.2 to 6.0 mg/L. This suggests that some of the phosphorus

transported into the pond via the Weir River may originate from

riverine sediment deposits.

Conductivity

Conductivity is a measurement of the capacity of a solution to

conduct an electrical current. Measured in umhos/cm,

conductivity is proportional to the concentration of dissolved

ions, their mobility, valence and solution temperature.

Conductivity readings greater than 100 umhos/cm generally are

indicative of watershed pollutant loading. Annual average

conductivity values for the pond (149 umhos/cm) and the inlet

(154 umhos/cm) suggest substantial stormwater inputs.

Conductivity values at both stations were greatest during the

summer low flow period, ranging from 165 to 230 umhos/cm.

Higher evaporation rates in the summer may have contributed to

higher conductivity.
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Chlorides

The chloride content of water is an indicator of the extent of

human influences on an aquatic ecosystem. Elevated levels in

freshwater may either be associated with road runoff or septic

leachate contamination. Values greater than 10 mg/L are

generally considered undesirable. However, water quality is

generally not impaired at concentrations less than 100 mg/L

(McKee and Wolf, 1963). The average annual in-lake

concentration of chloride (50.6 mg/L) was slightly higher than

the average inlet concentration (40.0 mg/L). The latter ranged

from 29.0 to 56.0 mg/L in comparison to in-lake concentrations

which ranged from 28.0 to 55.6 mg/L, These high chloride

values suggest contamination of the river from road runoff.

Although the Town rarely applies salt to watershed roadways

(Brian Sullivan, Hingham Highway Department, personal

communication). Routes 3, 53 and 3A are heavily salted by the

MA Department of Public Works. Route 3 is located near Accord

Pond, the Massachusetts American Water Company's main water

reservoir. As explained in Appendix C, road salt contamination

of surface and groundwaters has led to the closure of several

drinking water supplies in Massachusetts.

Turbidity

Turbidity, an indicator of water clarity, can be caused by

suspended organic and/or inorganic matter, soluble colored

organic compounds and plankton. The turbidity values in

Foundry Pond were generally low throughout the year, averaging

6.8 N.T.U,, as were values present in the Weir River which

averaged 7.6 N.T.U. Turbidity fluctuations were not associated

with chlorophyll a fluctuations, as would be expected if

turbidity were algal derived, but rather appear to be

associated with the presence of naturally-occurring, soluble

organic compounds (tannins and lignins) in the river which give

it a brown color.
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These compounds are produced from the decay of the large amount

Of leaf litter which accumulates in the river annually.

Total Suspended Solids

Total suspended solids represent the amount of organic and

inorganic particulate matter which is suspended in the water

Column. An increase in the concentration of suspended solids

in a lake often follows turbulence created in the water column

from currents, wind action or motor boat use, or may be

indicative of an abundance of algal cells normally associated

with an algal bloom. The concentration of suspended solids in

Foundry Pond was low throughout the year, averaging 3.1 mg/L.

Minor increases in suspended solids are probably attributable

to bottom sediment resuspension, caused by wind turbulence in

the shallow basin, since in-lake fluctuations in suspended

solids concentration were not associated with fluctuations in

chlorophyll a, concentration. The average annual concentration

of total suspended solids measured at the pond inlet was low

(2.8 mg/L), ranging from less than 0.05 mg/L to 12.0 mg/L.

Samples collected during storm events did not exhibit

concentrations elevated above background levels. This

indicates that sediment loading to the pond via the Weir River

is currently not occurring, although this may have occurred

historically following the dredging of the river. Therefore,

rapid infilling of the pond should not occur following the

proposed pond dredging.

Secchi Disk Transparency

The transparency of the water column was measured utilizing a

circular plate, 20 cm in diameter, called a Secchi disk.

Particulate matter present in the water column may consist of

suspended sediment and/or phytoplankton.
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Factors which can effect the transparency measurements include:

water color, dissolved and particulate matter, surface water

conditions, sky conditions, time of day and observer bias.

Thus, all readings were measured by the same individual between

the hours of 11:00 a.m. and 2:00 p.m. in order to reduce

measurement error. Cloud cover and surface water conditions

were also recorded. The average Secchi disk transparency of

Foundry Pond is 1.5 meters, which is slightly above (better)

the Massachusetts standard of 1.2 meters (4 feet} for contact

recreational waters. All readings but two, which occurred in

June, were above this standard. It is suspected that water

column transparency was underestimated due to reduced visual

acuity produced by the brown color of the water and wave

action.

Phytoplankton and Chlorophyll a

Chlorophyll a. is an indicator of algal biomass and the

potential productivity in a pond. Chlorophyll is a green plant

pigment which transforms sunlight into energy that can be used

by phytoplankton (free-floating microscopic algae).

Chlorophyll a values for Foundry Pond were highly variable,

ranging from less than 0.05 mg/L to 77.0 mg/L. Erratic

fluctuations which occurred in the pond throughout the year are

probably a consequence of the rapid flushing rate of the pond,

since chlorophyll a values did not increase as would be

expected in a eutrophic waterbody.

Increases in chlorophyll a values were generally correlated

with increases in the standing crop of phytoplankton.

Phytoplankton abundance by species is presented in Table 7 and

is expressed as the number of organisms per unit volume. The

monthly relative abundance of phytoplankton genera, as grouped

by taxonomic phyla, are presented in Table 8.
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TABLE 7 . FOUNDRY POND PHYTO PLANKTON COMPOSITION AND ABUNDANCE

Species #Cells/Liter

Bacillariophyta 10/6/87 11/16/87 12/15/87 1/26/88

Fragellaria crotonensis 57,140 2,700 1,929
* Synedra sp. 13,186 1,350
Navicula sp. 70,326 2,700 11,571 3,115
Tabellaria fenestrata 39,558 3,857 1,038
Melosira moniloformis 43,953
Pleurosigma sp. 4,395 2,700
Melosira granulata 13,186 1,350
Licmorpha sp. 5,786
Asterionella formosa 2,077
Meridian circulare 3,115

Chlorophyta

Scenedesmus bijuga 52,744
Cosmar ium sp . 4,395
Mouegotia sp. 8,791
Scenedesmus quadricauda 4/154
Dinobryoo sertularia

Dinoflagellata

Peridinium 1,038

Cyanophyta

Oscillatoria colony 2,066
Spirulina colony

Total 307,674 10,800 23,143 16,614

* Taste and odor-causing alga.

2/22/88

4,119

1,373
1,373

2,746

2,746

2,746

15,103
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TABLE 7 . FOUNDRY
/

Species

Bacillariophyta

Fragellaria crotonensis
Synedra sp.
Navicula sp.
Tabellaria fenestrata
Melosira moniloformis
Pleurosigma sp.
Melosira granulata
Licmorpha sp.
Asterionella formosa
Meridion circulare
Gyrosigma sp.
Palmella sp.
Navicula

Chlorophyta

Gonatozygon
Scenedesmus bijuga
Cosmarium sp.
Mouegotia sp.
Scenedesmus guadricauda
Dinobryon sertularia
Sphaerocystis
Roya obtusa
Characium sp.
Synura sp.
Closterium lunula

Dgnoflagellata

Peridinium sp.

Cyanophyta

Oscillator i a colony
Spirulina colony
unidentified filament

Total

*Note: heavy detritus in

POND PHYTOPLANKTON SPECIES COMPOSIT]

ffCells/Liter

3/14/88 3/30/88 4/11/88

7,967 27,000
1,328 1,350

9,474 17,262 8,100
2,842 3,984

947 11,951 4,050

947
9,474 2,656 6,750
947

6,639

5,400

6,639
1,328
2,656

16,200

1,328

24,631 63,738 68,850

sample

4/25/88

1,286

2,571

6,429

1,286

25,714

5,143

2,571

1,286

46,286

5/9/88

4,821
3,857
1,929
964

964

7,714

1,929

22,178 *
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TABLE 7 . FOUNDRY

Species

Bacillariophyta

Fragellaria crotonensis
Synedra sp.
Navicula sp.
Tabellaria fenestrata
Melosira rooniloformis
Pleurosigma sp.
Melosira granulata
Licmorpha sp.
Asterionella formosa
Meridion circulare
Gyrosigma sp.
Palmella sp.
Navicula
Nitzschia sp.
Eunotia curvata
Bacillaria paxilifer

Chlorophyta

Gonatozygon
Scenedesmus bijuga
Cosmarium sp.
Mouegotia sp.
Scenedesmus quadricauda
Dinobryon sertularia
Sphaerocystis
Eoya obtusa
Characium sp.
Synura sp.
Closterium sp.
Spyrogyra
Ankistodesmus f alcatus
Crucigenia tetrapedia
Staurastrum cingulum

Di.nof lagellata

Peridinium sp.

Cyanpphyta

Pleurocapsa minor
Oscillatoria colony
Spirulina colony
unidentified filament
Anabaena sp.

Total

*Note: heavy detritus in

POND PHYTOPLANKTON SPECIES COMPOSITION AND ABUNDANCE

^Cells/Liter

5/23/88 6/6/88 6/20/88 7/5/88 7/18/88

1,862
4,655 1,862 4,673
6,517 3,724 9,346 10,227 3,000
931 1,862 6,231

13,034 3,115 81,818

1,862 1,558 10,227 3,000
1,862
1,862

3,000

14,897 6,231
18,000

12,462 2,812,500 15,000

1,862 4,673

931 1,862
3,724
1,862
7,448

3,115

3,724

3,876,136 60,000

60,000

31,654* 44,689 51,404 6,790,908 162,000

sample
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TABLE 7 . FOUNDRY

Species

Bacillariophyta

Fragellaria crotonensis
Synedra sp.
Navicula sp.
Tabellaria fenestrata
Melosira moniloformis
Pleurosigma sp.
Melosira granulata
Licmorpha sp.
Asterionella formosa
Meridiem circulare
Gyrosigma sp.
Palmella sp.
Navicula
Nitzschia sp.
Eunotia curvata
Bacillaria paxilifer

Chlorophyta

Gonatozygon
Scenedesmus bi juga
Cosmarium sp.
Mouegotia sp.
Scenedesmus quadricauda
Dinobryon sertularia
Sphaer ocy s ti s
Roya obtusa
Characium sp.
Synura sp.
Closterium sp.
Spyrogyra
Ankistodesmus falcatus
Crucigenia tetrapedia
Staurastrum cingulum

Dinoflagellata

Peridinium sp.

Cyanophyta

Lyngba
Pleurocapsa minor
Oscillatoria colony
Spirulina colony
unidentified filament
Anabaena sp.

Total

*Note: heavy detritus in

POND PHYTOPLANKTON SPEC I

^Cells/Liter

8/1/88 11/1/88

2,160
1,558 2,160

12,462

1,080

1,080

23,365

37,385 6,480

sample
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TABLES . FOUNDRY POND PHYTOPLANKTON ABUNDANCE SUMMARY

Bacillariophyta
Chlorophyta
Cyanophyta
Pyrrophyta

Bacillariophyta
Chlorophyta
Cyanophyta
Pyrrophyta

Bacillariophyta
Chlorophyta
Cyanophyta
Pyrrophyta

[Taxon

Bacillariophyta
Chlorophyta
Cyanophyta
Pyrrophyta

10/6/87 11/16/87 12/15/87 1/26/88 2/22/88

241,744 10,800 23,143
65,930

3/14/88 3/30/88 4/11/88

24,631 51,787 47,250
10,623 21,600
1,328

5/23/88 6/6/88 6/20/88

15,827 24,206 24,923
15,827 16,759 26,481

3,724

8/1/88 11/1/88

1,558 4,320
12,462
23,365 1,080

1,080

9,345 9,611
4,154 2,746
2,066 2,746
1,038

4/25/88 5/9/88

11,572 11,571
32,143 10,607
1,286
2,571

7/5/88 7/18/88

102,272 6,000
2,812,500 36,000
3,876,136 120,000
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Throughout most of the year, the phytoplankton community was

dominated by diatoms (Bacillariophyta) which were characterized

by a moderate to low diversity. Navicula sp. was consistently

present in high numbers. The diatoms Svnedra sp., Tabellaria

fenestra and Fraqellaria crotonensis were also consistently

present, but in higher numbers, during the spring. Melosira

granulata was the dominant diatom present on June 6 and July 5,

1988. Due to the rapid flushing rate of the pond, only one

phytoplankton bloom occurred during the study period, on July

5, 1988. This bloom was dominated by the green alga,

SphaerocystjLjs sp. , and the blue-green alga, Pleurocapsa minor.

Low species diversity and abundance were associated with the

August 1 and November 1 storm events which lends further

support to the contention that phytoplankton standing crop is

controlled by flushing.

In summary, despite excessive phosphorus and nitrogen inputs to

the pond, phytoplankton species diversity was low and abundance

was dominated by diatoms species. Nuisance blue-green algae

were rarely present in the pond and no scum formations were

ever observed. Phytoplankton diversity and abundance was low

due to the pond's rapid flushing rate.

Fecal Coliform and Fecal Streptococcus Bacteria

Fecal coliform and fecal streptococcus bacteria originate from

the intestines of humans and animals. Thus, these organisms

can be used to indicate the presence of fecal contamination in

a waterbody. The Massachusetts bathing standard for fecal

coliform bacteria, 200/100 ml, was only exceeded on one

occasion, October 6, 1987, in Foundry Pond. A concurrently

elevated bacterial density at the inlet indicates that the

source of this bacterial load was the Weir River.
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The occasional increases in fecal streptococci densities which

occurred in the lake during the fall probably represent wastes

deposited by large flocks of migratory waterfowl which were

observed in the marsh area within the pond. Fecal coliform and

fecal streptococci densities at the inlet do not indicate the

presence of sewage contamination in the Weir River. Since

aquatic contact recreational activities do not occur in Foundry

Pond, bacteriological monitoring in the pond is not warranted.

P_H_and Total Alkalinity

pH is a measurement of the hydrogen ion concentration of a

solution, reported on an inverse logarithmic scale from 0 -

14.0, which determines whether a solution is acidic (less than

7.0), neutral (7.0) or alkaline (greater than 7.0). According

to Class B water quality standards, pH values within the range

of 6.5 - 8.0 are acceptable for the propagation and protection

of warmwater fish. The average pH of Foundry Pond was a low

6.7 due to the large amount of acidic stormwater inputs to the

tributaries from the watershed as well as drainage from

naturally acidic wetland soils associated with the large amount

of watershed floodplain area. Fluctuations in the pond's pH

levels, between 6.0 and 7.5, are a result of its low

alkalinity, or poor buffering capacity, which is typical of

waterbodies in the northeast United States.

Alkalinity is a measurement of the hydroxyl, carbonate and

bicarbonate ions present in a solution, that is generally

reported as mg/L of calcium carbonate, which determines the

buffeting capacity of the solution. As a result of the poor

buffering capacity of the Weir River, the extreme fluctuations

in the pH levels of Foundry Pond may be stressful to fish and

aquatic organisms. These fluctuations may also affect fish and

other aquatic organisms indirectly since the toxicity of

certain pollutants increases with decreases in pH.
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Low total alkalinity values in Foundry Pond, averaging 14.6

ntg/L, make the lake susceptible to acid rain deposition,

particularly since it drains such a large urban watershed.

Ratio of Total Nitrogen (TKN + NO3-N) to Total Phosphorus

The quantity, or biomass, of algae in a lake is an indicator of

the degree of eutrophication present and is usually limited by

the concentration of an essential element or nutrient. The

ratio of total nitrogen to total phosphorus can be used to

evaluate which nutrient limits phytoplankton growth in the

event that other factors such as light, temperature or

inhibitory substances do not control growth. Ratios greater

than 20 suggest phosphorus limitation and ratios less than 13

often suggest nitrogen limitation (Smith, 1979). Ratios of

total nitrogen to total phosphorus in Foundry Pond, averaged 18

for the year {Table 9), and were generally indicative of

phosphorus limitation in spite of fluctuations with no

discernable seasonal trend.

A reduction in phosphorus loading to the lake is the primary

objective of the restoration plan. Since most of the

phosphorus in lakes originates from watershed land use

activities, current lake management technologies focus on

phosphorus loading reduction. In addition, nitrate-nitrogen

most frequently is a liminting nutrient in ponds with excessive

algal growth. Since algal blooms are not problematic to

Foundry Pond, phosphorus limitation is of more concern.

Furthermore, phosphorus removal from water is more

technologically cost-effective than nitrogen removal and even

with in-lake nitrogen reduction, blue-green algae can utilize

atmospheric nitrogen for their growth.
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TABLE 9.

DATE

10/06/87

11/16/87

12/15/87

1/26/88

2/22/88

3/14/88

3/30/88

4/11/88

4/25/88

5/09/88

5/23/88

6/06/88

6/20/88

7/05/88

7/18/88

8/01/88

10/04/88

11/01/88

Mean

TOTAL NITROGEN/TOTAL PHOSPHORUS IN FOUNDRY POND

75

7

2

21

30

20

12

7

5

25

12

19

6

9

10

11

20

33
_ _ _ _ _

18
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Phosphorus

Phosphorus is one of the major nutrients required for plant

growth. It occurs in natural waters as well as in stormwater

and wastewater, mainly in the form of phosphates. These

phosphates occur in dissolved, particulate and organic forms.

Fertilizers applied to agricultural and residential lands

contain ortho-phosphates which can be transported to surface

waters in runoff. Total phosphorus is a measurement of all

three phosphorus fractions and is used by lake managers in

nutrient budget calculations rather than ortho-phosphates

because annual fluctuations in their concentrations are less

variable and more representative of annual phosphorus cycles.

Total phosphorus concentrations should not exceed 0.05 mg/L in

any stream which discharges into a lake and in-lake levels

should not exceed 0.025 mg/L in order to prevent the

development of nuisance aquatic plant growth and to control

cultural eutrophication (EPA, 1986). The average annual total

phosphorus concentrations in the pond ranged from 0.020 to

0.910 mg/L and averaged 0.124 mg/L. This average phosphorus

concentration is five times as high as the maximum level

recommended by EPA. There was little difference between

average annual bottom water and surface water concentrations as

a result of thorough vertical mixing by wind action. In-lake

phosphorus levels during the growing season were three times

lower than during the rest of the year, which is a reflection

of lower inflowing concentrations at this time. The average

annual total phosphorus concentration at the Weir River inlet

was also 0.124 mg/L, which is 2.5 times greater than the

recommended EPA limit. Similarities between annual

fluctuations of the inlet/outlet phosphorus concentrations

(Figure 15} are attributable to a short residence time of 4.1

hours.
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Nitrogen

Nitrogen cycles in aquatic ecosystems alternate between gaseous

and nongaseous organic and inorganic forms. Organic nitrogen,

a constituent of plant and animal proteins, can be decomposed

by specific types of bacteria to produce inorganic forms of

nitrogen which are recycled by plants for growth. Organic

nitrogen is converted to ammonia-nitrogen which is eventually

transformed to nitrite-nitrogen and then to nitrate-nitrogen in

waters with adequate dissolved oxygen concentrations (aerobic

conditions). Note that Massachusetts groundwater standard for

nitrate-nitrogen is 10.0 mg/L. Inorganic nitrogen forms are

utilized by plants. Nitrite is the intermediate product which

occurs during this nitrification process. The absence of

dissolved oxygen causes this cycle to shift to a

denitrification process and nitrate-nitrogen is converted to

nitrogen gas and possibly ammonia. Potential sources of

inorganic nitrogen loading to Foundry Pond are-'Wastewater,

decayed aquatic plant and animal tissues, fertilizers,

stormwater runoff and direct precipitation. (Blue-green algae

can utilize nitrogen directly from the atmosphere.) The

difference between the total Kjeldahl-nitrogen and ammonia-

nitrogen concentration is an indication of the organic nitrogen

concentration. A comparison of the average concentrations of

these two nitrogen forms in the pond indicates a predominance

of the organic form during the growing season which changes to

a predominance of the ammonia form during the rest of the year.

Reductions in the ammonia concentration during the growing

season are attributable to its uptake by aquatic plants in the

pond. Ammonia-nitrogen concentrations in the pond averaged

0.302 mg/L for the year. In-lake nitrate-nitrogen

concentrations in the pond were high, averaging 0.511 mg/L.

The decrease in the in-lake nitrate-nitrogen concentrations

during the growing season is also attributable to aquatic plant

uptake in the pond.
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As indicated in Figures 16 and 17, seasonal trends in the

concentrations of the various nitrogen forms were similar for the

inlet and the outlet. At the onset of the growing season, in

late March, there was a significant reduction in all three

nitrogen forms. The average annual ammonia concentration at the

inlet {0.301 mg/L) is high. Concentrations of the magnitude

present in the pond during the winter (0.29 - 0.96 mg/L) can be

chronically, if not acutely, toxic to fish if a large fraction of

the ammonia consists of the unionized form. Among non-salmonid

fish, 96-hour LC50 values range from 0.14 through 4.60 mg/L for

NH3-N (EPA, 1986).

2.9 Tributary Water Quality Conditions

Discharge was measured and water quality samples were collected

in the Weir River' and its tributaries at the stations shown in

Figure 18. The data collected are presented in Table 10. Storm

events occurred during several of the routine biweekly sampling

events. However, composite sampling of the tributaries during

four 30-minute time intervals was only conducted on October 4 and

November 1, 1988. Flow-weighted composite sampling was conducted

for a cumulative period of two hours in an attempt to sample the

first flush through the peak flow. The amount of precipitation

deposited during the two hour sampling periods was 5.9 mm on

October 4 and 19.1 mm on November 1. Rainfall during the first

storm event was moderate but sporadic for the first 1.5 hours and

heavy during the last half hour. Rainfall during the second

storm event was consistently heavy.

As indicated in Table 11, runoff from the western half of the

watershed contributes a significantly greater annual phosphorus
2

load (62 kg/km/yr.} to the Weir River, on a per unit area

basis, than the predominately forested eastern half {40

kg/km2/yr) .

67



CO

o

LEGEND
V - Nitrate
x - TKN
o - Ammonia

SAMPLING DATES

Figure 16. Seasonal Trends in Nitrogen Concentrations at Foundry Pond Outlet



1.30

1. 10

1.00

0.90

K-3

oO
E

0.40

o./o

LEGEND

V - Nitrate
x - TKN
o - Ammonia

SAMPLING DATES
Figure 17. Seasonal Trends in Nitrogen Concentrations at Foundry Pond Inlet



HEIR RIVER HATER QUALITY SURVEY

PARAMETER

DISCHARGE(tt3/sec)

CHLORIDE (as/1)

AfiilONIA (ng/I)

NITRATE (w/1)

TKN (mg/i)

TOTAL PHOSPHATE

OIL ft GREASE,
TOTAL (fflg/1)

O TURBIDITY (MTU)

a.umkiMr)

TOTAL SUSP. SOLIDS
(mg/1)

TEHPERATURE (0

OIS.OXYGEH !«/!!

OXYGEN SAT. (*)

PH (s.U.)

CONDUCT, (uhws/cs)

ALKALINITY (w/1)

FECAL COLIFORfl

LEAVITT STREET (HR-lJ .

10/04/68 11/01/88 08/01/88

0.013

38

0.07

0.36

0.45

0.063

0.4

1.7

(0.1
' :

' 0.4
L

15.0

*

'

6.9

13?

31

130

0.038 0.384

50.13

0.36

0.39

0.58

0,09 0.094

2.0

(0.1

0.6 4

9.5 23.5

9.2 5.4

16.0 13.5

6.7 6.5

165 160

23.60

166

UNION STREET (HR-2)

10/04/88 11/01/88 QE/fll/M

0.010

48

0.10

0.27

0.40

0.040

0.2

1.6

(0.1

0.4

15.5

*

«

6.8

190

24

154

0.030 0.530

55.96

0.02

0.27

0.42

0.02 0.102

7.5

(0.1

1.3 2

10.0 24.0

10.2 5.1

16.0 12.0

6.7 6.5

180 170

20.00

18

RT 228 /

10/04/88

0.019

22

0,53

0,99

1,84

0.234

0.5

20

0.3

174

15.0

'

*

6.5

125

18

80

TOHEft BROOK ROAD (UR-31

11/01/88 08/01/88'

0.028 0.360

26.35

0.51

0.69

1.51

0.21 0.14

17.5

(0.1

13.3 4

9.0 22.0

8.5 7.1

I6.S 17.5

6.8 6.5

100 155

16.60

82

RT 22S /FRIEND STREET (WR-4)

10/04/38 11/01/88 08/01/88

0.079

41

0.18

0.42

0,81

0.102

0.4

5.2

0.2

12

is:s

I

I

6.7

160

19

190

0.100 0.510

46.57

0.20

0.30

0.77

0.09 0.092

5.5

(0.1

2

9.0 23.0

9.3 5.7

18.0 15.5

6.8 6.6

145 195

17.40

74

fULLING HILL PONO OUTLET (UR-5)

10/04/38 11/01/88 08/01/68

0.014

12

0.25

0.07

1.50

0.303

0.4

6.1

0.4

19

15.5

t

«

6.6

70

14

1000

0.017

32.13

0.12

0.56

0.60

0,10

3.5

(0.1

2.6

9.0

10.2

17.5

6.5

130

32.13

U8

0,155

0.050

7

•

24.0

3.3

20.5

6.7

US

FECAL STREP. ! 740 198

(1/lDOnl) I

(() Indicates less than detection limit
(*) fitter malfunction
PRECIPITATION (u) 07/31/83: 3.31

290 22 370 374 710 328 2000 412
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Table 11: Annual tributary phosphorus loads in the Foundry Pond
watershed.

Western Watershed Stream Basin

Plymouth River

Fulling Mill Pond

Tower Brook

Total A (area = 19.77 km2)

Eastern Watershed Stream Basin

Accord Brook

Valley Swamp Brook

Triphammer Pond

Total B (area = 13.93 W)

Phosphorus Load (to/yr)

684

155

377

1,216

325

47

191

563
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The magnitude of phosphorus loading to Foundry Pond from each

stream basin, in order from highest to lowest, is as follows:

the Plymouth River, Tower Brook, Accord Brook, Triphammer Pond,

Weir River, Fulling Mill Pond and Valley Swamp Brook. The

Plymouth River is the largest subdrainage basin and contains

the largest amount of urban residential land. When analyzing

the phosphorus loads, the measured discharge values, and

phosphorus concentrations, the following conclusions can be

drawn:

1. Stream flows measured at Union Street and Leavitt Street

in the Weir River stream basin, and the Foundry Pond

inlet were likely influenced by the following, all of

which would tend to reduce stream flow:

a. A portion of the aquifer which would normally recharge

the streams in the watershed is not available for this

purpose since it is pumped by the Massachusetts

American Water Company to all of the residences in

Hull and a portion of those in Cohasset. Further loss

of recharge water occurs in Hingham. The sewered

section of Town, none of which appears to be in the

Foundry Pond watershed, does not return water to the

aquifer through septic system discharge, but rather

results in a net loss of water to the MDC sewer

system.

b. Infilling and dense vegetative growth was observed in

the Weir River at these two locations and upstream

from the Route 3A culvert. Previous dredging

activities which occurred in these sections of the

river may have caused this channel infilling and

associated change in hydrologic characteristics

(backwatering effect), since the river is currently

not characterized by a high sediment load.

c. Many of the culverts and drainage systems in Town are

very old and should be inventoried in order to check

culvert and pipe sizings and their structural

conditions.
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The annual phosphorus load actually measured at the pond

inlet was high; measured phosphorus concentrations were

2.5 times greater than the recommended EPA limit for

any stream which discharges into a lake in order to

prevent cultural eutrophication. The tributaries with

the highest values were Tower Brook, Fulling Mill Pond,

and the Plymouth River, all of which are in the

predominantly urban/residential western watershed. The

elevated phosphorus values are likely attributable to use of

fertilizers, phosphate detergents and septic systems in the

watershed. Phosphorus can migrate to the tributaries via

the groundwater and via runoff during storm events, and thus

eventually migrate to Foundry pond.

2.10 Macrophvton

As indicated on the aquatic plant density map (Figure 19), a

severe basin volume loss (33%) has occurred in Foundry Pond as a

result of infilling and dense colonization by emergent marsh

species in the southern half of the basin. Foundry Pond is

currently in the advanced stages of vegetational succession from

an open waterbody to a shallow emergent marsh.Inflow to the pond

is restricted to three narrow channels which meander through this

dense vegetative barrier. Lower than expected velocities

measured at the Weir River inlet are probably attributable to a

backwatering effect caused by the upstream deflection of

inflowing water from this marsh area. This vegetative growth has

resulted in: reduced pond storage capacity, loss of fishery

habitat, the annual release of nutrients from its decay and poor

water quality conditions in the pond due to inadequate in-lake

circulation. Attempts to remove the sediment which reportedly

may have accumulated in the pond from previous upstream dredging

activities, in the Weir River, may have promoted the formation of

this marsh in the pond. The dominant species growing at the

highest elevations in this marsh is Reed Canary Grass (Phalaris

arundinacea) which cannot withstand constant, total submergence.

A previous drawdown of the water level in the pond to remove
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Inflow to the pond is restricted to three narrow channels which

meander through this dense vegetative barrier. Abuttments of

the railroad bridge further restrict inflow. Lower than

expected velocities measured at the Weir River inlet are

probably attributable to a backwatering effect caused by the

upstream deflection of inflowing water from this marsh area.

This vegetative growth has resulted in: reduced pond storage
capacity, loss of fishery habitat, the annual release of

nutrients from its decay and poor water quality conditions in

the pond due to inadequate in-lake circulation. Attempts to

remove the sediment which reportedly may have accumulated in

the pond from previous upstream dredging activities in the Weir

River, may have promoted the formation of this marsh in the

pond. The dominant species growing at the highest elevations

in this marsh is Reed Canary Grass (Phalaris arundinacea) which

cannot withstand constant, total submergence. A previous

drawdown of the water level in the pond to remove accumulated

sediment may have initiated the germination of Phalaris seeds

in this area. A distinct vegetational zonation pattern exists

within this marsh. Phalaris is the dominant species growing at

the highest elevations, which are less frequently inundated,

but is interspersed with patches of Purple Loosestrife (Lythrum

salicaria) and several willow and elderberry shrubs. Smartweed

{Polygonum sp.) has colonized the next downgradient zone and

the emergent aquatic plant, Pickerel-weed (Pontederia cordata)

has colonized the lowest zone. The species distribution of

aquatic macrophytes is indicated in Figure 20. Overall, a high

species diversity was observed, particularly for emergent plant

species. Several large patches of Phalaris and Lythrum growing

in front of the dam spillway also impede outflow from the pond

and need to be removed. Dense patches of Potamoqeton natans

(Floating Pondweed) are located within the open water area in

the northern portion of the basin. Occasionally, floating

patches of Lemna sp. (Duckweed) were also observed on the pond.
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Figure 20, Distribution of Aquatic Macrophytes in Foundry Pond in 1988.
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The boat launch area and other shallow water areas less than

0,5 m deep are colonized mainly by Pontederia. Submergent

plants growing in the open water area were Utricul.aria sp.

(Bladderwort), Elodea canadensis (waterweed) and

Ceratopyllum demersum (Coontail). Areal coverage by

submergents was sparse to moderate. Since all three of

these species can be found free-floating, they exhibit a

cosmopolitan distribution. The shallow water area between

the two channels located in the western portion of the basin

supports the growth of the rooted, floating-leaved plants

Nuphar sp. (Yellow Water Lily) and Nymphaea odorata (White

Water Lily).

In summary, aquatic macrophytes form an essential component

of the lake ecosystem by providing spawning habitat, food

and cover for waterfowl, fish and other aquatic organisms.

The overabundance of plant growth in Foundry Pond, however,

has resulted in reduced pond storage capacity and in-lake

circulation, as well as resulted in a loss of fishery

habitat, it also promotes nutrient recycling from the decay

of plant biomass. Therefore, management and not eradication

of vegetative growth is necessary in order to restore and

maintain the desired uses of Foundry Pond.

2.11 Fisheries

Foundry Pond has not historically been managed by the MA

Division of Fisheries and Wildlife (MDFW), probably because

its small size offers limited capacity to support a public

fishery. This capacity has been further reduced by the

colonization of emergent marsh in the southern end of the

pond, resulting in a loss of open water habitat by nearly

one-third its original area. The shallowness of the

remaining open water area (3.9 acres) promotes summer water

temperatures and dissolved oxygen levels which are stressful

to fish and may lead to fish kills.
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Dissolved oxygen levels at the deepest part of the lake, which

is only 2 ra in depth, were below the Massachusetts standard

for the protection and propagation of warmwater fish species

(5.0 mg/L) in June and August. The overabundance of aquatic

plant growth which occurs in the pond as a result of this

shallowness can lead to an imbalance in the fish community

structure since bass, pickerel and other fish which feed by

sight on smaller fish cannot keep the panfish population

in check. Furthermore, as a result of the shallowness of

the basin, wind action appears to cause the periodic

resuspension of fine-grained bottom sediment which can clog

fish gills, destroy spawning grounds and reduce dissolved

oxygen levels. Thus, existing water quality conditions in

Foundry Pond are not conducive to the propagation of a

healthy, well-balanced fish community. This contention is

further supported by the results of a survey of the pond's

fish community which was conducted on July 27, 1988 by the

MDFW.

As indicated in Table 12, the survey results indicate that

species diversity is fair given the small area of open water

habitat available in the pond, however, abundance levels are

quite low. Although sampling may have been hindered by the

dense aquatic vegetation, producing underestimates of

abundance, the species and numbers collected suggest a

predominance of "rough" fish species which are tolerant of

poor water quality conditions. Bluegill and brown bullhead

were the most abundant species present. The collection of

bass fry and finger lings indicate that the bass population,

although small, is successfully reproducing. The two adult

alewife which were collected confirm the existence of a

spawning run but it is not believed that successful spawning

occurs in Foundry Pond as a result of poor water quality

conditions despite continued stocking efforts (Joseph DiCarlo,

MA Division of Marine Fisheries, personal communications).
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Table 12. Species composition and abundance of fish collected in Foundry
Pond on July 27, 1988.
•

Gill Net Electroshocking Gear
Abundance Length (in.) Abundance Length Total Abundance

Largsmouth Bass 2 10.5
1 4.0
1 1.5 4

Chain Pickerel 1 3.0 1

Bluegill 1 6.0 9 1.5-7.5 10

Alewife 1 12,0 1 12.0 2

Black Crappie 2 8.0 1 7.0
1 13.0 1 8.0 5

Brown Bullhead 2 12.0 2 12.5
1 11.5 1 12.0
1 13.0 '"' 7

29
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The abundance levels obtained during the survey were not

adequate to calculate the growth rates and stock densities

of gamefish populations and there is no historical data

regarding the fish community (Pete Jackson, MA Division of

Fisheries and Wildlife, personal communication). However,

the data collected suggest that major restructuring of the

fish community would not only improve the fishery but may

also aid in improving water quality conditions. For

example, brown bullhead have been shown to contribute to

increases in internal phosphorus loading through their

bottom feeding activities (Keen and Gagliardi, 1981) and an

overabundance of bluegill, black crappie, sunfish and other

fish that feed on zooplankton (planktivores) may lead to

algae (phytoplankton) blooms (Lynch and Shapiro, 1981).

Methods of restructuring the fish community

(biomanipulation) to attain a balance include: stocking

piscivorous fish species, use of winterkill to reduce rough

fish species numbers, removal of benthic and zooplankton-

fceding fish (benthivores and planktivores),

the use of fish poisons and water-level drawdown. The

latter method is recommended for the Foundry Pond fishery in

that it will facilitate dredging of the southern basin,

which will improve fisheries habitat and permit

restructuring of the fish community. Historical records

indicate that total drawdown of the pond was conducted in

the early 1970's when the pond was dredged to remove

accumulated sediment. Following drawdown, the pond will be

recolonized by fish from the Weir river and can also be

restocked with gamefish at a density which the pond can

support. Stocking of only one gamefish species is

recommended in order to avoid competition between species

for limited habitat availability.
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2.12 Inventory of On-Site Wastewater Disposal Systems

Most of the homes in the immediate watershed area are

unsewered. However, fewer than five homes are located

upgradient and within 300-feet of the Foundry Pond

shoreline. Thus, septic leachate discharges are not

considered to be substantial contributors to the pond's

phosphorus load. Nevertheless, a door-to-door survey of

households located within 300-meters of the pond's shoreline

was conducted during the summer of 1988.

The survey results, which included 14 responses out of 27

homes visited, are presented in Table 13. In summary,

approximately 57% of the homeowners utilize cesspools for

wastewater disposal, with an average occupancy of 2.6

persons/dwelling, and few of these systems are regularly

pumped. The average age of the systems was 21 years and

most homes contained a dishwasher and washing machine, which

increase the volume of wastewater discharged from the

system. Lawn areas ranged from 0.25-1.5 acres and most

homeowners did not fertilize their lawns. Only one owner

utilized a commercial fertilizer applicator. Since direct

runoff from lawns to the pond does not occur along the

shoreline, nutrient loading from fertilizers applied to the

lawns of the homeowners surveyed would not be considered

potential nutrient loading sources.

2.13 Lake Sediment Characteristics

Measurements of the thickness of the soft sediment layer in

Foundry Pond were conducted during the ice cover,

concurrently with the bathmetric survey, by driving a probe

to first refusal. As indicated in Figure 21, a thin {less

than 0.5 m) muck lense is distributed over most of the pond

bottom. Deeper deposits of up to 1.5 m are located in the

marsh area in the southern portion of the basin.
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Sediment corings indicate that this organic-rich layer

overlies coarse sand deposits which are interspersed with

large granitic outcrop. Wind action over the shallow basin

easily resuspends this fine-grained sediment.

Sediment samples were collected, on October 13, 1988, at the

two stations shown in Figure 22 and analyzed for the

chemical parameters listed in Table 14. The phosphorus and

nitrogen concentrations of the sediments were low, since due

to short residence times within the pond there is little

likelihood of accrual. A comparison of the pond's sediment

quality with the Massachusetts 'Criteria for the

Classification of Dredged or Filled Material1 {DWPC, 1979)

indicates that sediment from both stations meets the

criteria for land disposal and would be classified as

Category I, Type A material. These designations mean that

both of these areas could either be hydraulically or

mechanically dredged and disposed of on land without

effluent control. Sediment collected from both stations

would be classified as "nonpolluted" in comparison to

sediment samples collected from the Great Lakes (Table 15).

Low Sediment Pollution Index (SPI) values further

substantiate this fact.
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TABLE 14. FOUNDRY POND SEDIMENT CHARACTERISTICS

PARAMETER CLARK 8 STATION 1

Arsenic GFAA (mg/kg) 1.8 1.22

Cadmium (aig/kg) 0.1 <0.02

Chromium (mg/kg) 100 2.76

Copper (mg/kg) 55 4.91

Iron (mg/kg) 56,000 3315

Lead (mg/kg) 12.50 28.85

Manganese (mg/kg) 950 141.8

Mercury (mg/kg) 0.08 <0.001

Nickel (mg/kg) 75 2.46

Vanadium (mg/kg) 9.82

Zinc (mg/kg) 70 26.70

Nitrate Nitrogen (mg/kg) 3.53

Total Kjeldahl Nitrogen (mg/kg) 143.3

Total Phosphate (mg/kg) 43,22

Percent Water 19.7

Oil & Grease, Total (%) 0.05

Total Volatile Solids (%) 3.46

PCB's (mg/kg) <0.13

SPI (Sediment Pollution Index) 0.393

«) Indicates less than detection limit

STATION 2

1,37

<0.02

1.50

2.70

2052

14.68

111.7

<0.001

1.20

18.57

18.57

6.09

164.8

11.18

29.1

0.07

2.67

<0.043

0.266
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Ĵ̂̂»

J
J
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Table 15. Crest Lakes

Constituent*

Volatile Solids
m

COD

r*cN
Oil & Grease

(Hexane Soluble)

Lead

Zinc

Ammonia

Cyanide

Phosphorus

Iron

Nickel

Manganese

Arsenic

Cadmium

Chromium

Barium

Copper

Mercury

Polvchlorinated

Ngnj3oj.luted

5

< 40, 000

<1,.000

< 1 , 000

<40

<90

<75

<o.io
<420

<17,000

<20

<300

<3
*

<25

<20

<25

'*

ft

Sediinenc RstinH Criteria

Moderately Polluted"

5-8

40,000-80,000

1,000-2,000

1,000-2,000

40-60

90-200

75-200

0.10-0.25

420-650

17,000-25,000

20-50

300-500

3-8
*

25-75

20-60

25-50
*

*

Heavilv Polluted

8

> 80, 000

>2.000

>2,000

>60

>200

>200

>0.25

>650

>25,000

>50

>500

>8

>6

>75

>60

>50

2.1

>10
Biphenyls(PCB's)

SPI 5.3 6.3

1. All concentrations given in MG/KG Dry Weight except as otherwise indicated

*No lower limits defined.
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3.0 FEASIBILITY ASSESSMENT

Deepening of the pond basin and reduction in the amount of

aquatic plant growth in the pond are the primary restoration

objectives. Accomplishing these objectives requires reducing

the amount of phosphorus in the pond by the removal of plant

biomass and sediment, and reducing the amount of phosphorus

entering the pond through the implementation of a watershed

management plan. The components of the recommended

management program and their associated costs and benefits are

summarized in Table 16.

Due to the fact that the major source of phosphorus

contributing to aquatic plant growth is from the in-lake

sediments deposited from previous dredging activities of the>
Weir River and internal nutrient recycling, it is recommended

that restoration measures be phased. Initially, public

education should be stressed concerning primarily the

decreased use of lawn fertilizers on shore properties

and phosphate detergents. Then, the recommended in-lake

measures of pond drawdown and dry excavation of sediments

should be undertaken. Finally, if further reduction in

phosphorus input becomes necessary, the complete watershed

management recommendations should be implemented.

The EPA recommends that the total phosphorus concentration of

a waterway, at its point of discharge into a lake or

reservoir, should not exceed 0.050 mg/L in order to prevent

the development of plant and algal nuisances associated with

cultural eutrophication, nor should total phosphorus

concentrations exceed 0.025 mg/L within a lake or reservoir

{EPA, 1986}. Since the amount of phosphorus accrual within

Foundry Pond is negligible due to its rapid flushing rates,

the pond can be managed as though it were a flowing water

system.
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I e I 6 Recommended Management Program Costs and Benefits

PROGRAM COMPONENTS

S torwwater Management
»• Drainage Syst. Inventory

and Mapping
* D r a i n a g e S y s t . and

H o a d w a y M a i n t e n n n c e
S t r u c t u r a 1 A l t e r a t i o n s
I n h r ;i i I K I J M - Sy s I i - ins

Wastewater -Management
* Was tewa tor Disposal

Inventory
Disposal System Upgrading

Land Use Management
•« Bylaw Atnendmen t s

Land Acquisition
« Public Education Program

Impoundment Water Level Mani-
pu l.a t i on

•-'H'oncl Drawdown and Sedimeh t
Removal

We t Sed J men t Kemova1

COSTS

$3,000/system

$200,000.00

$325,000.00

BENEFITS

Increase funding potential for structural
alterations
Reduction of nutrient, sediment and pollu
tant load discharged to tributaries
Same as above, but major reduction

Determine potential wastewater load to tribu-
taries and increase efficiency of upgrades
Reduction of phosphorus load(magnitude depen-
dent on number of contributory systems)

Reduce future water quality impacts
Preserve open space, provide public access, pre-
vent future water quality impacts
Reduction of phosphorus load from septic systems
Reduction of phosphorus load by increasing
detention time in existing impoundments

Improve water quality through improved circu-
lation; improve fisheries through increased
open water and benthic habitat;increase basin
storage volume; red. aquatic plant habitat and
biomass; red. internal nutrient cycling

Low or no cost measure with long-term water quality benefits (Assuming use of existing muni-
ci.pa.1 staff and voluntary efforts)

Assuming existing drawdown structures are operable; recommended to coincide with
drawdown for dam rehabilitation

Site-specific cost estimates dependent on structural alterations recommended; to
be assessed following drainage system inventory and mapping

Costs high for direct purchase and dependent on current market value; investigate
casements, restrictions and other low cost alternatives
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Thus the recommended goal for the maximum critical phosphorus

concentration at the Weir River inlet to the pond is 0.05 mg/L.

This would require a 60% reduction in the phosphorus load which is

currently entering the pond.

Currently, the annual phosphorus load arriving at Foundry Pond is

4,388 kg/yr. This corresponds to a mean water concentration of

0.124 mg/L (ppm) total phosphorus. Ideally, if a 0.05 mg/L level

of phosphorus were to be attained in Foundry Pond, the overall

loading must be reduced to about 1,770 kg/yr (Table 17).

As indicated in Figure 23 the graph of the observed monthly

phosphorus load shows a definite seasonal trend. During the summer

months the phosphorus loading is low while in late fall and winter

months it is high. During November and December, roughly 61%

(2,695 kg) of the total P load 4,388 kg is received by Foundry

Pond. River flows during these 2 months were not much different

than summer flows, but the phosphorus load is 4 times higher.

Phospohorus release from f loodplain wetlands along the river may be

responsible for the high November/December load. During the fall,

the leaf litter and organic debris decay, releasing nutrients. The

extent of rise appears far too rapid for normal circumstances.

Vegetative growth during the growing season combined with low

stream flow appears to reduce monthly phosphorus loadings at

desired levels. Water level manipulation in upstream impoundments

may also be responsible for the high phosphorus loadings at this

time. Thus, additional water quality sampling of the tributaries

would be necessary, as well as an investigation of the pumping

activities and water transfers conducted by the Massachusetts

American Water Company, in order to ascertain the source of the

phosphorus release.
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Table 17. Annual Phosphorus Loads from
in the Foundry Pond Watershed

Land Use Activities
*

Estimated
Stream Basin. Phosphorus Load (kq/vr)

Western Portion of Watershed

Plymouth River
Fulling Mill Pond
Tower Brook

Total A

Eastern Portion of Watershed

Accord Brook
Valley Swamp Brook
Triphammer Pond

Total B

Total A + B

Weir River

Combined Phosphorus Load at Pond Inlet

Observed Phosphorus Load at Pond Inlet

Desired Loading for Foundry Pond

684
155
377

1,216

325
47
191
563

1,779

+ 187

1,966 Mean

4,388 (0.124ppm)

1,770 (O.OSOppm)
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In summation, a two-pronged approach to reduce phosphorus in

Foundry Pond can be accomplished by controlling phosphorus releases

upstream and by dredging the pond. Emphasis should be placed on

the latter since we have concluded that the problem is primarily

one of physical sedimentation from previous upriver dredging

activities, and less a nutrient influx problem.
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3,1 WATERSHED MANAGEMENT

The diagnostic study has shown that land use practices in the

watershed and recharge area of Foundry Pond effect the quality of

the pond's surface water. Suburban storm drainage and overland

runoff contribute to the load of nutrients, suspended solids,

chloride, and other contaminants entering the system. The

diagnostic study has established that Foundry Pond is currently

overloaded by nutrients and has received substantial siltation,

although the present flow carries little silt. A watershed plan is

clearly needed which will allow reduction in nutrient loadings from

existing upstream regions as well as preservation of high quality

stream waters. The watershed management plan is composed of the

following components:

1. Bylaw restrictions, including limitations on nonpoint
source pollution by:

a. Septic systems
b. Fertilizers
c. Stormwater
d. Road runoff
e. General land use

2. Land acquisition, including river corridor and
impoundment protection.

3. Wetland protection

4. Public education

5. Wastewater management

6. Stormwater management

7. Management of impoundments within the watershed, which
includes the following reservoirs:

a. Triphammer Pond
b. Gushing Pond
c. Accord Pond
d. Fulling Mill Pond
e. Foundry Pond
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1. Bylaw Restrictions :

This section of the report presents actions which the Town

and individual residents way take to limit, and in some cases

reduce the impact of land use on the pond.

Land Use Zoning

' Zoning regulates the use '-and/ density- of; land development

by establishing- minimum lot sizes, -building dimensions, and
: setbacks from/property boundaries, streets, and. sensitive

resource, areas. When established in a:manned respectful of
; • the .land's, natural capacity to attenuate wastewaier and other

" pollutants zoning can l>e-'pne of- the most.effective,, tools • :: ..

available to a community"to preserve critical natural

resources and protect the pubJ.ic- Dearth.. Rezoning of the

land lying within "the /watershed̂ a'r̂ a.' of A pond is .a ._

fundamental measure in any strategy recommended for water.

.:. quality protection; . Altering propose^ .land. use. to lower, the

density of new dwelling units within the area potentially

reduces the load of nutrients eventually reaching the pond.

The extent of development in the watershed area of

Foundry Pond allows partial capitalizing on this method of

protection. The watershed zone is mostly subdivided and .

.those sections previously subdivided and registered are

afforded protection under Massachusetts Subdivision Law.

Existing units are protected under M.G.L. Chapter 40A,

Section 6. This law provides broad protection of uses and

structures lawfully in existence at the time of adoption of

new zoning regulations. (For instance, a lot of 4,000 square

feet could possibly be built upon, even though the zoning may
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be currently 20,000 square feet.) The forested region

constitutes about 58% of areas within the watershed area

while urban development constitutes about 25% of the areas.

Remaining subdividable land can be found in the watershed

area. '-..•. • " " • : - . ' . " ' • /' -.'••"..'•'.''' . ' ' ' ' ' • • ' •.•••-- - •••;

Land use within most of the Foundry Poncl watershed area

is "governed by the regulations' covering .the Hingham Zoning

Bylaw.- A watershed protection.district already exists as a

zoning overlay and there is also ah aquifer protection

district. All subdivision, plans must comply with section 3,

A. 3 (a) and show the. Floo.dplain atid.'Watershed. Protection . ,

Dist>ict;.;indicated in ' Figure 24 (Hingham Planning Board, 1982).

'.'•;'. The first recommended zoning .amendment relates to the

issuance of a special^permit. .. , .. . .

Zoning, particularly in terms of housing density and

other lan<3 use requirements, seems to hold moderate value for

the protection of the watershed area. A few zoning

strategies may help protect the water quality of Foundry

Pond.
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Non- Con forming Uses

Non-Conforming Uses -_

Any lawful building, or any lawful use of a building or

premises, or part thereof, existing at the time the Zoning

by-law was originally adopted in the area in which such

building or use is located, may be continued, although

such building or use does not conform to the provisions

hereof.

Change from One Non-Conforming Use to Another •

Any change of a non-conforming use, any alteration,

relocation or increase in size of an existing non-conforming

building or structure to extend the non-conforming use on the

same lot, or use of existing or construction of a new

building or structure, shall only be allowed provided that:

1.) The proposed change is from one non-conforming use
to one other non-conforming use only.

2.) The proposed change is no more objectionable or
substantially detrimental to the neighborhood: and

3.) A special permit is obtained from the Zoning Board
of Appeals,

Hingham Town Law allows the Zoning Board of Appeals to

grant "use" variances as a special permit A-l or A-2 (on Form

2C) . The Zoning Act requires the Town to explicitly grant

the Board this authority.

The Board of Appeals (the special permit granting

authority) does have the power to attach conditions to the

issuance of a "use" variance. Presently, the conditions

pectain to consistency with the zoning bylaw,
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appropriateness of location, no adverse impact, non nuisance,

and adequacy of municipal support facilities. Within the

immediate watershed area of Foundry Pond conditions attached

to a "use" variance could focus on one important nutrient

source - lawn fertilizer. By adding special permit and

variance criteria limiting the size of lawns, the Hingham

Board of Appeals could reduce the potential for phosphorus

loading from fertilizers. More importantly, the Board of

Appeals could reduce the potential for phosphorus loading by

increasing the minimum set-back distance for lawns on lake

shore property. Although minimum distances have been set by

the zoning board, a re-statement of restrictions avoids "end-

running" requirements by seeking variances or special

permits.

These additional criteria should attempt to provide for

a reduction in nutrient loading or, at a minimum, to keep

nutrient loading at present levels. The actual use of these

criteria might be limited as it is uncertain how many

special permits or variances will be requested in the

watershed area.

The Town may want to consider the following zoning

amendments for adoption at the Town meeting. These

amendments would provide the Town added regulatory powers

when considering special permits for the expansion,

alteration or change of a pre-existing, non-conforming

structure or when reviewing an area or use variance:

A. Within the watershed/recharge areas for the Foundry
Pond noted on the Hingham Zoning Map and adopted
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herein by reference, no special permit shall be
issued without a finding by the Board of Appeals
that:

The proposed activity will not be detrimental
to the water quality of Foundry Pond. As a
condition of granting said special permit, the
Board of Appeals may impose, but not be limited
to, the following conditions:

a.) Limitations on lot coverage by buildings.

b.) Limitation on total area of lawns and
gardens cultivated with organic
fertilizers.

c.) Limitations on impervious surface
coverage.

d.) Imposition of on-site drainage systems
for the capturing of point-source runoff.

e.) Stipulation of minimum set-back distance
for lawns on lakeshore property.

The second recommended amendment focuses on the issue of

area variances and may be added as a new section as follows:

B. Within the watershed areas for Foundry Pond

noted on the Hingham Zoning Map and adopted

herein by reference, no variance shall be issued without a

finding by the Board of Appeals that:

The proposed change, alteration, relocation or
increase in size of structure or use will not be
more detrimental to the water quality of Foundry
Pond. The Board of Appeals may, as part of the
variance-granting process, require that the
proposed change, alteration, relocation or increase
in size of structure or use not contribute
nutrients from both point or non-point sources in
greater quantity than is generated by the structure
or use at the time said variance is applied for.
As a condition of granting said variance, the Board
of Appeals may impose, but not be limited to, the
following conditions:

a.) Limitations on lot coverage by buildings.
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b.) Limitation on total area of lawns and gardens
cultivated with organic fertilizers.

c.) Limitations on impervious surface coverage.

d.) Imposition of on-site drainage systems for
the capturing of point-source runoff.

e.) Stipulation of minimum set-back distance for
lawns on lakeshore property.

Land Acquisition ;

This alternative involves the acquisition of open space

in the watershed/recharge area through public or non-profit

ownership. This would be the most effective means of

protecting the immediate pond shores, streambanks, and other

environmentally sensitive areas from development.

Unfortunately it is also the most costly. Currently, 32

acres of conservation land surround Foundry Pond. The total

conservation and acreage amounts to about 1000 acres in town

with another 1415 acres in Wampatuck State Park. Land values

in Hingham are high and are rising. With present financial

conditions, land acquisition would need to be pursued on a

selective basis as part of a comprehensive open space plan

that targeted especially critical parcels for direct (fee

simple) purchase and other, less sensitive, areas for

protection by other means (e.g. purchase of development

rights, easements, conservation restrictions etc.). The

town's open space and recreational implementation committee

(formed in 1979) has been actively reviewing parcels. Other

organizations, such as the Hingham Land Conservation Trust

i n^



and Hingham Friends of Conservation contribute to open space

acquisition.

Watershed/recharge area lands presently under private

ownership, and either undeveloped or having additional

development potential, should be identified on Town

Assessor's sheets and ranked according to their water quality

significance. These undeveloped parcels should be listed. •-

For the most part, the list should contain only small parcels

that would have a limited impact on water quality. However,

the parcels which have great potential for impact on pond

water quality should be targeted for early acquisition or

protection by other appropriate means. If acquired, the

parcels could provide valuable conservation property.

However, the Town may wish to either purchase or create

easements/restrictions in these areas to ensure their

protection and create access.

As mentioned previously, the means of acquiring open

space lands is somewhat limited. The Town's updated Open

Space Plan is useful in some regards. It provides the Town

of Hingham with eligibility for Self-Help funds until the

year 1992. Some portions of the Pond Region lie in a

recharge zone of municipal water supplies. The Hingham Water

Co. owns land around Accord Pond, Fulling Mill Pond, their

wells and pumping stations totaling 380 acres, including

Accord Pond.

Mentioned within the plan is the effort to transfer tax

title properties to the Hingham Conservation Commission
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jurisdiction. It would be beneficial for the Town to examine

such opportunities within the Foundry Pond watershed.

Promoting the use of conservation restrictions would be

another method of preserving the land within the watershed/

recharge area. A conservation restriction allows the owner

to continue to maintain the property (title remains with the

owner) but give up, by sale or gift, the right to develop

the property. The Selectmen and State Secretary of

Environmental Affairs must accept the restriction. Put

simply, the tax benefit for a donation of a conservation

restriction is a deduction for the value of the property's

development rights. According to the updated Open Space

Plan, this method of open space preservation has not been

utilized to its fullest extent. Conservation restrictions

might be useful for several properties within the Foundry

Pond watershed/recharge area.

The Town might also achieve preservation of open space

through the active involvement of the Planning Board. Under

MGL, Chapter 41, Section 81-U, a town may require that a

developer set aside an amount of open space within

subdivisions for recreation. This land, usually an open lot,

must remain open for a period of three years, after which, if

not purchased by the Town or donated, it may be developed.

Although already in effect, a goal for open space within each

of the seven (7) stream basins should be established on a per

unit area basis. Additionally, it is recommended that:
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(1) the Planning Board require provisions for open spaces

within any proposed subdivisions in the Foundry Pond

watershed area and (2) the Town examine the Foundry Pond

watershed area for any of these open lots and purchase them

if feasible.

The Planning Board could encourage any future

subdivisions to become Open Space Residential.Developments

under the Section IV-D "Residential Cluster Development" of

the Hingham Zoning Bylaw. By utilizing the cluster concept,

lots can be situated as far from delicate resource areas as

possible.

The amount of developable land within the watershed

determines the importance of the land acquisition a

moderately important alternative. Land acquisition, in

combination with the promotion of conservation restrictions,

could preserve and improve the water quality of Foundry Pond,

since this is largely controlled by the upstream land uses.

The Hingham Water Company? DEP, and several nonprofit

organizations already own a large amount of conservation land

however, additional areas are available for acquisition. The

Town may wish to focus research on the transfer of tax title

properties to the Conservation Commission and provisions

under MGL, chapter 41, Section 81-U for the preservation of

open space parcels within subdivisions. These last two

options, while not impacting to a great degree the current

water quality of the Foundry Pond, may provide for future

protection of water quality within the pond.

Massachusetts American Water Company
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3. Wetlands Protection;

Protection of the upstream wetlands of Foundry Pond

involves the continued administration of the Wetlands

Protection Act (MGL Chapter 131, Section 40) and the Town's

Wetland Protection bylaw. Article XV-H by the Conservation

Commission. The purpose of this Act is to preserve the

critical natural functions of wetlands and the interests they

represent including: protection of public or private water

supplies and groundwater, flood control, storm damage

prevention, prevention of pollution, protection of land

containing shellfish, protection of fisheries, and protection

of land supporting wildlife habitat. The Conservation

Commission reviews development proposals for areas within 100

feet of defined wetland Resource Areas. The Commission is

empowered to set conditions on proposals that impair natural

functions of wetlands and their related interests.

Historically, the Hinghara Conservation Commission has

conscientiously executed its responsibility under the

Wetlands Protection Act. It has carefully reviewed

development proposals having the potential to alter or impair

wetlands areas and imposed strict Orders of Conditions on

projects posing a threat to water quality or other wetland

interests. Hingham's local wetland bylaw. Article XV-H, adds

considerable additional review authority to the Conservation

Commission.
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If not already included within the Orders of Conditions,

the Commission should consider the following measures which

aid in the protection of water quality:

a. Maximizing on-site infiltration of stormwater runoff
with leaching catch basins, weir retention basins,
porous pavement.

b. Establishing "no discharge" zones along streams and
lakes.

c. Temporary and permanent erosion control measures.

d. Oil and grease separators in storm drain systems.

e. Establishment of "no fertilizer" or herbicide
application zones along lake and pond shorelines.

f. Roadway and drainage system cleaning,

g. Use of grass swales in place of bituminous swales
where drainage areas are less than 8 acres and
slopes less than 5%.

h. Minimum setback distances for lawns on shore property.

The burden of proof that .construction activities located

near wetlands will not impair existing water quality lies

with the developer. The Commission should request supporting

water quality studies when necessary in order to assess this.

Public Education ;

A feasible, low cost means of preserving the water

quality of Foundry Pond would be the development of a public

education program in order to disseminate educational

materials to the homeowners of the Foundry Pond watershed

area. These materials would describe the effect of phosphate

detergents and lawn fertilizers on lake-water quality and

would offer alternative practices to the homeowner for

reducing phosphorus loadings to the lake.
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The use of phosphate detergents in homes relying on

septic systems decreases the effective operating life of the

systems' soil adsorption fields. Once the phosphorus

attenuation capacity of an adsorption field is reached,

additional inputs of phosphorus flow unabated from the site,

resulting in accelerated deterioration of the receiving

water. We recommend the distribution of an information

brochure perhaps mailed with property tax bills or included

with bills sent to homeowners from the Water Department, that

describes the impact of phosphorus detergent on water quality

and lists alternative, low phosphorus detergents. Also

included in the brochure would be information about the

proper use and maintenance of on-site septic systems. This

measure would be a feasible, low cost means of achieving a

reduction of phosphorus loading to Foundry Pond and the other

watershed impoundments.

Commercial fertilizers-applied to lawns and gardens

contain phosphorus, nitrogen, and potassium in varying

amounts. When washed from the land by storms these nutrients

contribute not only to greener lawns but to the growth of

aquatic plants in lakes. In the Foundry Pond watershed area,

there are extensive lawn areas on homes and educational

facilities to which fertilizers are applied throughout the

growing season.

Commercial lawn care contractors often use liquid forms

of inorganic fertilizers, which are more concentrated than

organic fertilizers and tend to leach out of the soil more
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quickly. Liquid inorganic fertilizers also contain other

chemicals, such as pesticides, herbicides, and fungicides,

that can impair the lake environment. Organic fertilizers

such as well composted animal manure, and bonemeal are less

toxic and provide a slow-release source of nutrients which

have a longer residual effect on the soil. Recreational

fields of the school system exist along the river system.

These broad areas often come within 20 feet of the river or

stream. We suggest the use of low phosphorus fertilizers on

these areas.

The use of both kinds of fertilizers, but specifically

inorganic fertilizers, should be kept to a minimum.

Application of fertilizers within 100 feet of the lake shores

and streambanks should be discouraged, as nutrients are most

likely to enter these areas directly though surface runoff.

As part of the overall lake management program, it is

recommended that the Board of Health oversee the distribution

of an educational brochure to all residences in the watershed

area. This brochure would describe the impact of over-

fertilization on the lakes and offer an alternative approach

to lawn care and discuss septic system maintenance.

One of the important announcements in this brochure

would be the availability of a new lawn care product called

"Lakeside Lawn Fertilizer" developed by Aquatic Chemicals,

Inc. of Caledonia, Michigan. It was specifically developed

for use in sensitive watershed areas where even low levels of

phosphorus could promote problem weed and algae growth.
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According to the manufacturer, a 40-pound bag will cover

5,OOO to 8,OOO square feet of lawn and will need to be

applied only twice per season (spring and fall) under normal

soil and rainfall conditions. This fertilizer contains a

slow-release nitrogen and no phosphorus. Nitrogen is the key

ingredient to keeping the lawn green and this element is

available in adequate supply in the lakeside Lawn Fertilizer.

Research has shown that on a well-established lawn, little if

any additional phosphorus is required to maintain the

vitality of the lawn.

5. WASTEWATER MANAGEMENT :

On-site wastewater disposal systems are probably not

contributing excessive amounts of phosphorus directly to

Foundry Pond, since the pond's shoreline is essentially

•undeveloped. Only five homes exist within 300 feet of the

pond's western shoreline. Even if all of the annual

phosphorus load from these five systems were to discharge

into the pond, this would only amount to 1.43 kg/yr in

comparison to the 4,388 kg/yr of phosphorus entering the pond

via the Weir River. Aging of existing septic system leach

fields and future increases in the number of systems upstream

of Foundry Pond will however, eventually cause increases in

the amount of phosphorus flowing into the pond. Thus, this

section discusses the uses of alternative wastewater disposal

systems as a means of minimizing the impacts from wastewater

disposal within the water shed/recharge area. Regulatory
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measures to improve the efficiency and expand the life span

of existing systems are also outlined.

The following discussion of wastewater disposal

alternatives deals only with those septic systems located

within a 300-foot buffer zone from impoundments and their

tributaries, since the Environmental Protection Agency (EPA,

1981) has determined that only those septic systems located

within 300 feet of a freshwater system represent significant

phosphorus loading sources. Although KV Associates has

documented the transport of phosphorus into lakes at

distances greater than 300 feet when a reducing groundwater

environment exists (KVA, 1987) priorities must be assigned to

measures for mitigating the impacts from septic systems

located within the 300 foot "buffer zone" of surface waters.

These septic systems pose the most immediate threat to lake

water quality due to limited attenuation of phosphorus by

soils within this "buffer". It is important that these

systems be inspected and, .where found deficient, placed in

proper operating condition as soon as possible. Thus, it is

recommended that an inventory be performed in order to

determine the number of septic systems located within 300

feet of watershed impoundments and their tributaries. The

survey should review the type of system, soil conditions,

lawn area, laundry use, and age of system. Depending upon

the results of such a survey, the following alternative

system strategies may be chosen for reducing phosphorus

loading impacts to surface waters.

112



Sewering of the watershed does not appear feasible since

this area is not located within the north sewer district of

the MWRA and given the high costs associated with

constructing a treatment plant in Hingham (John Brandt,

personal communications). The use of communal septic

systems, holding tanks, or non-discharge toilets in areas of

poor soils and failing septic systems near the lakeshbre and

tributaries would provide an alternative to septic leaching

fields. From a technical standpoint, it would be possible to

install holding tanks at each residence located within 300

feet of the ponds or tributaries. This would eliminate all

future wastewater discharges from these homes and reduce the

flow of phosphorus to the lakes. Such installations would be

up to the individual homeowner to implement and would require

submission of a request for a variance (310 CMR 15.20) to the

DEQE by the Hingham Board of Health on behalf of the

homeowner. Costs would be on the order of $2,500 per

residence for equipment and installation, and an additional

$150 per month for septage pumping. Since this represents a

heavy financial burden to the homeowner, it is unlikely that

this alternative would be acceptable to a majority of the

homeowners involved. Therefore, rather than requiring its

application by all waterfront property owners, it is

recommended that the Board of Health consider this measure on

an individual case-by-case basis.

A second alternative for reducing shoreline nutrient

loadings would be to retrofit all conventional toilet

113



fixtures with non-discharging toilets. The impact of this

procedure on homeowners would include the costs and

inconvenience during conversion as well as potential

aesthetic and odor problems sometimes associated with

improperly operated or poorly functioning non-discharging

systems. Like the holding tank alternative cited above, the

only realistic application for this option is on an

individual voluntary basis. Installation of chemical or

humus toilets could be regulated by the Board of Health

through 310 CMR 15.16-17.

The construction of communal septic systems would be

technically feasible, and could be effective where existing

systems were old and had exhausted the phosphorus attenuation

capacity of their soil adsorption fields. It would be easier

for the Board of Health to inspect and enforce the

maintenance of a single communal system than to regulate a

series of individual systems experiencing problems.

Application of this option would be feasible on only a

limited basis; where several systems were failing and where a

suitable site existed for installing the communal system.

At the present time, the widespread use of alternative

systems in the watershed/recharge area does not appear to be

feasible or warranted, and is not recommended. Upon resale

of a residence or the increase in size by a significant

addition, the new owner or proprietor can be asked to make

such an upgrading of system. Generally, the home equity

realized is sufficient to allow upgrading. Instead it is
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recommended that the Board of Health remain flexible in its

approach to regulating wastewater disposal so that these

systems can be installed when appropriate on an individual

case-by-case basis.

6. STORMWATER MANAGEMENT :

Increased mechanical cleaning of streets and catch

basins located within the watershed/recharge area of Foundry

Pond by the Hingham Highway Department would help preserve

the pond's water quality. Such maintenance work would reduce

the accumulation of sediment and organic material that might

otherwise wash into the tributaries which drain into the pond

and consequently degrade its water quality during storm

events and snowmelt.

Presently, most roads and catch basins in Town are

cleaned once each year using a mechanical brush sweeper which

is owned and operated by the Town Highway Department.

Sweeping should be conducted as early in the spring as

possible before the accumulated sediment from the winter

sanding program is washed off of the streets by heavy storms

or snowmelt. in recognition of the need for more frequent

and efficient street cleaning, the Town either hire a

private contractor, or purchase an additional sweeper or

repair the inoperable sweeper. This will significantly

reduce the potential inflow of high nutrient and sediment

loads into the watershed tributaries and impoundments

following spring storms and snowmelt. It is also recommended

that roadway sweeping begin near Foundry Pond and continue in
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an upstream direction. The frequency of cleaning can be

determined by the Highway Department based on their

experience and observations of sediment and litter buildup in

these areas.

Currently, the capacity of the Highway Department to

keep up with catch basin maintenance is often over-extended.

Town-wide catch basin cleaning requires an eight to ten-month

period to complete and last year all of the basins in Town

were not cleaned (Brian Sullivan, Hingham Highway Department

Superintendent, personal communication). Infrequent cleaning

increases the chance that catch basins receiving high

sediment loads will become full and lose their effectiveness

before they can be attended to. Catch basins which

accumulate sediment more frequently, such as those at the

base of hills or near active construction sites, should

be cleaned more regularly. The Highway Department should

monitor the buildup of sediment after storms and periods of

snowmelt in order to locate these basins.

Aside from the need for more timely street sweeping and

catch basin cleaning, it appears that the Highway

Department's present maintenance program for the

watershed/recharge area district is generally adequate.

Given the potential for run-off of suspended solids, metals,

and nutrients with stormwater, it is imperative that the

Highway Department give the roadways and catch basins located

south of Triphammer Pond, Gushing Pond and Fulling Mill Pond

first priority when scheduling clean up efforts in town. It
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is recommended that routine cleaning of watershed/recharge

area roadways be conducted on a quarterly basis, with more

frequent cleaning in the spring and in disturbed areas. The

importance of removing sediment from these streets and catch

basins before it is washed into the Pond cannot be over-

emphasized. Allowing rain water to clean off the streets,

while saving manpower and money on street cleaning, will take

its toll in the degradation of Foundry Pond and the down

stream Area of Critical Environmental Concern (ACEC).

Those areas currently undergoing construction (or

recently developed) where slope conditions may not have fully

stabilized or vegetative cover has not become permanently established

should be periodically inspected by the Highway Department

for accumulated sediment to determine the need for additional

street sweeping. Areas where the localized buildup is found

to be particularly pronounced should be swept clean at that

time, rather than waiting for a routine quarterly cleanup.

This could be accommodated within the existing operational

framework of the Highway Department without the need for

additional personnel and equipment.
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In summary, the following sotrmwater management measures are

recommended:

1. Establish appropriate water levels or an acceptable range of
levels for each basin in the system. Facilitate a review of the
process so that the levels established for eahc basin have taken
into account the concerns of all townspeople affected by the
decision.

2. Delegate an appropriate town official to be responsible for
managing the control structures of each basin and insuring that
full use of the storage capacity of the system is utilized before
allowing discharge into Foundry Pond.

3. Installation of curbing and leaching catch basins in order to
increase infiltration and to reduce discharge of road runoff to
watershed tributaries.

4. Inventory and mapping of watershed drainage systems.

5. Increased roadway and catch basin cleaning.

7. Impoundment Management

The formentioned watershed management approaches should encompass

areas proximate to other ponds in Hingham that are upstream form

Foundry Pond, Restricting nutrient loading to these impoundments

will reduce nutrient discharge and subsequent impacts to Foundry

Pond.
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3.2 In-Lake Restoration

Though the excavation of a 20 foot channel was originally

discussed, this approach would not be sufficient to

accomplish the desired goals of the pond's restoration. In

order to increase the open water area for boating and

fisheries, reduce aquatic plant biomass and internal

nutrient recycling, increase in-lake circulation and improve

the recreational fishery, it is recommended that bottom

sediments be removed. This would be done preferrably by

pond drawdown and dry excavation.

In-lake management/restoration alternatives are generally

divided into short-term and long-term categories. The first

group includes techniques such- as mechanical harvesting or

herbicide treatment, which provide short-term weed control

and generally must be repeated each year at a recurring

expense. Sediment removal (dredging), water level drawdown,

and in some cases, ..mechanical weed raking, are usually

considered long-term weed control strategies. The initial

cost for design and implementation of these restoration

measures may be high, but the annual expense for maintenance

of the waterbody is greatly reduced or eliminated.

Phosphorus accrual within Foundry Pond from the Weir River

is negligible as a result of a short retention time of only

4.1 hours. A significant store of phosphorus and nitrogen

does exist within the pond, however, in the form of aquatic

plant biomass. As a result of historical infilling, an

emergent marsh has colonized the southern portion of the

pond basin. Approximately 33% of the open water surface

area available for boating and fisheries habitat has been

lost as a result. This vegetative barrier contributes to

the water quality degradation of the pond by restricting

inflow to three narrow channels and causing dissolved oxygen

levels stressful to fish as a result of reduced in-lake
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circulation. Furthermore, phosphorus and nitrogen are

released to the downstream ACEC from this marsh following

vegetational die-back each fall.

Sediment removal is the only in-lake restoration measure which

will accomplish deepening of the pond basin. Although costly,

it is a multipurpose, long-term measure which will: increase

the open water area available for fisheries and boating,

reduce aquatic plant biomass, reduce internal phosphorus

recycling and improve water quality by increasing in-lake

circulation. Thus, the removal of approximately 22,222 cy of

sediment, to achieve a maximum depth of 1.83 meters (6 feet),

is recommended in order to restore the fisheries, boating and

aesthetic values of the pond, as well as to reduce water

quality impacts to the coastal ACEC located immediately

downstream.

Sediment removal can be accomplished by dredging, either

hydraulically or mechanically (grab bucket dredge), or by lake

drawdown followed by the use of conventional excavation

equipment. Given the sensitivity of the downstream ACEC to

potential siltation impacts resulting from dredging, the

latter method is recommended. The positive and negative

impacts of both methods are discussed in the following

subsections.
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Dredging

Hydraulic dredging of lakes and reservoirs is generally

accomplished with a portable cutterhead pipeline dredge.

Sediment excavated by the cutterhead is moved to the pickup

head by suction from the dredge pump and the slurry is then

discharged by pipeline to a nearby disposal area. Although

this method of dredging is highly efficient and sediment re-

suspension is low, it requires a large nearby disposal area

with an adequate containment facility to precipitate solids

from the slurry which generally consists of 60-70% water.

A suitable disposal area for the slurry does not exist near

Foundry Pond. Although the adjacent granite quarry is large

enough and close enough to the pond, it cannot be utilized

because it is a wetland resource area with a hydrologic

connection to Foundry Pond during a portion of the year.

Furthermore, removal of large volumes of water by hydraulic

dredging would be expected to cause a partial drawdown effect

in Foundry Pond with potential environmental consequences.

A grab bucket (clamshell) dredge may be utilized for removing

sediment from Foundry Pond. A floating crane and receiving

barge would require a two-foot draft and dewatering of the

sediment would occur on the barge. Both the barge and crane

would be surrounded by a fine-mesh si1tation control curtain

which floats on the water surface and is weighted at the

bottom and staked in place. Dredging would be conducted

within fenced-in sections of the pond and the partially

dewatered material would have to be trucked off-site for

disposal. Although the pond access road located off Kilby

Street is narrow, it is adequate.
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According to a dredging contractor who visited the site,

clamshell dredging is technically feasible and would cost

approximately $325,000.00 (Appendix D). This dredging method

is less efficient than hydraulic dredging, however, sediment

resuspension is high and the potential for downstream

siltation exists when water is flowing over the dam.

Furthermore, nutrient liberation by sediment resuspension and

from dewatering on the barge may occur. Chemical analyses of

the pond*s bottom sediment, however, indicate that the

sediment to be removed does not contain toxic substances,

according to the Massachusetts regulations for dredged

material disposal, and is acceptable for land disposal without

effluent treatment.

An Environmental Notification Form proposing a

drawdown/dredging program is included as Appendix F.
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Pond Drawdown and Dry Excavation

Assuming that the existing low level drawdown structure (last

utilized in 1969) is operable, total drawdown of the pond

followed by dewatering of the basin and sediment removal with

conventional excavation equipment is recommended. Sediment

removal by this method would require diverting river flow

through a pipeline for a total cost of $200,000.00 (Table 16).

Although this method would present the most severe impact to

aquatic organisms, these short-term impacts would not outweigh

the potential long-term adverse impact of siltation and

nutrient transport to the downstream ACEC from dredging.

Given the low gamefish abundance and dominance by "rough" fish

(bluegill and brown bullhead) species, total drawdown would

permit restructuring of the fish community. Benthic organisms

would be expected to recolonize the pond bottom within 1-2

years following refilling of the pond, and gamefish stocking

at a maximum sustainable density could supplement

recolonization of the pond by fish from the Weir River.

Furthermore, drawdown would also reduce the aquatic plant

growth in the pond. Thus, this sediment removal method would

accomplish several restoration objectives. The potential for

impacts to one residential drinking water well located near

the pond would have to be addressed, however, by monitoring

the water level and water quality conditions in an intervening

well. Since historical impacts to this well have resulted

from drawdown of the pond, supplemental water supply

accommodations may be necessary. Municipal water supply wells

are not likely to be impacted by the drawdown of Foundry Pond

since they are located far enough upstream. Sediment removal

by drawdown and dry excavation is recommended to coincide with

drawdown for the rehabilitation of the Foundry Pond dam (GEI,

1989) ,
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in order to reduce the overall costs and environmental

impacts. Since the pond is located within an anadromous fish

run which exists within the MA Coastal Zone boundary, drawdown

must commence after June 15, and due to a significant increase

in river flow during the winter, should be completed by the

end of November. The sediment removed would be trucked off-

site, to a town-owned upland disposal site or retained by the

contractor. The following work chronology for the pond

drawdown and dry excavation is proposed:

Work Chronology for Pond Drawdown and Dry Excavation

1. As indicated in Figure 25, install a watertight coffer

dam along upstream dam face around the westerly flume

inlet (Figure 26) and dewater the work area. Do not pump

the discharge downstream, but rather into the pond.

2. Remove sediment and debris from inside the flume and

excavate a sedimentation pool down to two feet below the

flume inlet invert (no blasting should be permitted and

no downstream sediment transport should occur).

3. Entrench and stake a siltation fence within the coffer

dam around the flume opening. Entrench a single row of

staked hay bales inside the siltation fence. Both

siltation control fences should be butted tightly against

the upstream dam face.

4. Remove the west wall of the coffer dam and allow gradual

drawdown of the pond through the flume. Approximately a

3-foot drop in water level should occur.
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Figure 25
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5. Install a water tight diversion dam (No. 1) across the

existing channel located west of the pond inlet to divert

the river flow northerly, into the existing channel

located north of the pond inlet.

6. Install a watertight coffer dam along the upstream dam

face in the vicinity of the existing low level outlet

(Figure 25) , dewater the work area, excavate a

sedimentation pool down to two feet below the invert of

the outlet structure and install siltation fences as

described in No. 3.

7. Lay approximately 920 feet of watertight pipe in the

existing channel which runs along the southern and

western pond shoreline to divert flow from the Weir River

(assume a maximum river flow of 50 cfs) through the

flume.

8. Install a concrete headwall west of diversion dam No. 1

and install an entrenched and staked siltation fence in

front of the opening.

9. Connect end of diversion pipe nearest the railroad bridge

to the headwall.

10. Install entrenched and staked siltation fence in the Weir

River along the upstream side of the railroad bridge

culvert. Stake a hay bale fence along the downstream

side of this fencing.

11. Remove the southern wall of the coffer dam surrounding

the low level outlet to allow total drawdown of the pond

through the low level outlet.
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12. Install a second diversion dam (No. 2) in the location

shown in Figure 25 and remove diversion dam No. 1 to

divert the river flow into the pipe.

13. Cover the bottom of the sedimentation basin area, between

diversion dam No. 2 and the concrete headwall at the

diversion pipe inlet, with an erosion control blanket to

minimize bottom sediment resuspension near the pond

inlet.

14. Allow adequate time for the pond bottom to dry prior to

bringing in earth moving equipment.

15. Utilizing mechanical excavating equipment, excavate and

grade the pond bottom according to Figure 27. Material

shall not be stockpiled in the pond or near the shoreline

but immediately transported offsite to an upland

disposal area.

NOTE: No heavy vehicles should be permitted on the dam

crest.

ISA. Repair Dam

16. Following final grading inspection by the Project

Engineer, close the flume and low level outlet structures

and allow the pond to refill gradually by removing the

piping.

17. When the pond has refilled, remove the siltation fences,

then the coffer dams.
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Figure 27
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3.3 Implementation of Recommendations

Implementation of the Foundry Pond restoration project may be

more effective if it is overseen by a Watershed Management

Committee composed of at least one representative from the

Conservation Commission, Board of Health and Planning Board,

several Hingham citizens who live in the watershed, and a

representative from the Massachusetts American Water Company.

The mission of this committee would be to establish a

timetable and methodology for obtaining funding and for

overseeing the implementation of the various restoration

components. The committee would work with the Board of Health

to implement the wastewater management recommendations and the

Planning Board to implement the land use zoning

recommendations. Implementation of the stormwater management

recommendations by the Hingham Highway Department should also

be overseen by this committee. This committee may either

establish a subcommittee to set up a public education program

or collect and disseminate educational brochures on their own.

Many relevant lake management seminars are given by the

Massachusetts Congress of Lake and Pond Associations (COLAP)

and technical fact sheets are available from this organization

and the MA Association of Conservation Commissions (MACC)„

Technical assistance from the Clean Lakers Program, Dam Safety

Program, Rivers and Harbors Program, Division of Fisheries and

Wildlife and other State agencies is also available. This

committee would work with the various pond user groups to see

that each group's needs and concerns are addressed. The

committee should strive to develop a cooperative relationship

with the Massachusetts American Water Company in order to

determine how their operations affect surface and groundwater

quality and quantity in Hingham.

130



I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
i
i
i
i

A working relationship with the Boards and Departments of

the other three watershed towns (Norwell, Rockland and

Weymouth) should also be developed, for effective

implementation of the watershed management plan requires

viewing the project as a hydrologic unit rather than four

municipalities with different sets of regulations.

Table 18 summarizes the permits required for implementing

the watershed management and pond restoration

recommendations, potential impacts and possible funding

sources for the project. Table 19 describes the various

funding programs.

Monitoring Programs and Milestone Schedule

The milestone schedule for completing the funding, final

design/permitting and the implementation/construction phases

of the project is provided in Figure 28. Following the

establishment of a Watershed Management Committee,

recommendations which utilize existing municipal boards and

staff can be implemented such as: increased drainage system

and roadway cleaning, bylaw amendments, drainage system

inventoring and mapping and the wastewater disposal

inventory. While these tasks are ongoing, funding

applications should be prepared for the sediment removal,

water quality monitoring program, and public education

program. Several long permit applications will need to be

prepared by the Conservation Commission for the sediment

removal and pond drawdown recommendation. Funding for

structural alterations to drainage systems should be sought

following the drainage system inventory and mapping.

This work may be conducted efficiently if done in

conjunction with spring catch basin cleaning efforts.
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TABLE 19 . POTENTIAL FUNDING SOURCES

FUNDING SOURCE

Livers and Harbors
'rogram-Department

Environmental
lanagement,Divis ion
f Waterways

ublic Access Board
Dept. of Fisheries,
Wildlife Law En-
forcement Division

Small Watersheds Pro-
tection Program(PL-566)-

Aquifer Land Aquisi-
tion Program, Ch 286
Sec 5.20. DEQE

Agricultural
Preservation
Restoration Program

feasibility Study
Grants Executive
Office of Community
and Development

TYPE OF
WORK FUNDED % FUNDED

Restoration Sc Preser- 75%
vation of Massachu-
setts Waterways

Design Sc Construction 100%
of public use access
to ponds, lakes and
coastal areas

1989 STATUS

No funds available
until FY 1992

Applications taken
presently. They
work with legis-
lature to aquire
funds

Agricultural Soil and Water 60:40 Long-term implementa-
Conservation Measures Fed./indiv. tion, (approx. 4 years)

match,up to
$100,000/project

Purchase of land
for water protection

For
studies
100% to
$50,000.
Grants to
$250,000
including
purchase
of land.
$15,000,000
authorized.

100% of
purchase

No new grants un-
til FY 1991

Grants made to towns
w/less .than 50,000
pop. for dredging
projects

$30,000
limit per
project

Restricted.
Probably nothing
available until
FY 1991

Future funding un-
certain.
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TABLE 19 . POTENTIAL FUNDING SOURCES(cont.)

,Mass. Small Cities
'.Program Executive
Office of Community
and Development

Federal Clean Lakes
Program Sec 314 of
PL 92-500, U.S. En-
vironmental Protec-
tion Agency.

Mass Clean Lakes
Program, Ch 628
DEQE

Pilgrim Resource Con-
servation and Develope-
ment Program,SCS,USDA

Dredging when it is varies
associated with pro-
viding public service
and improvements.

Restoration of lakes 50%
and ponds

Restoration of lakes and ponds

Agricultural Soil and Water 100%
Conservation Measures

All funding vis
through state run
programs.

No grant program
currently in existence

Technical assistance
and funding referrals

Agricultural Conservation Agricultural Soil and Water 75:25
— "" " - -- Fed./ indiv

$3,500/sLndiv/yr Fast implemen-
tation

Program, ASCS, USDA «—*
Conservation Measures

Transportation Bond
Grant Program

Grants made to coastal towns
to map and rehabilitate storm
drain systems, as well as varies
to determine the water quality
of these discharges

Highly reco-
mmended for
inventory and
structural rehab
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WAHRSHED

1990 1991 1992 1993 1994 1995

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

* Drainage System Inventory X
and Mapping

* Drainage System and X
Roadway Maintenance

Structural Alterations to
Drainage Systems

sssssxx-

* Wastewater Disposal Inventory X !

Disposal System Upgrading 2

* By-law Amendments x

Land Aquisition XXXXSSSSSSSSSSSSSSSS-

* Public Education Program XXXX—1

$$$$$$$$$$$$XXXXXXXXXXXX—!

$$$$$$$$$xxm-

1N-LAKE

** Pond Drawdown and
Sediment Removal

Water Quality Monitoring
Program

$$$$$ ~ <fcant Appttcatico/Apnropriaticn Municipal Funds
XXXXX - Final Engineering/Design

B^ementation/Constniction
* - Low or No Cost Measure with Long-term Water Quality Benefits
** - Reccmaended to coincide with rehabilitation of the Foundry Pond Dam

FIGURE 28. MILESiaiE SCHEDULE FOR 1HE RESTCRRTICW CF FCBKERY PCKD.

135



Final design will be required for sediment removal and

drainage system alterations. The land acquisition task can

be overseen by the existing Open Space and Recreation

Implementation Committee and the Conservation Commission

should be responsible for maintaining maximum storage

volumes in Foundry and Triphammer Ponds and overseeing the

same for Gushing Pond, Fulling Mill Pond and Accord Pond.

The following tributary water quality monitoring program

should be conducted prior to applying for funding for

structural improvements to drainage systems since the

resultant database can be used to prioritize drainage

systems within each subdrainage basin according to their

degrees of impact to tributary water quality. Furthermore,

additional characterization of tributary and impoundment

water quality is necessary in order to establish maximum

phosphorus loading levels for each subdrainage basin. The

positive effects of implementing the watershed management

plan on improving the pond's water quality may take several

years to be realized. Thus, this monitoring program should

also be conducted for a period of three years following its

implementation in order to evaluate the effectiveness of the

project.

Tributary Water Quality Monitoring Program

Sampling Stations: In-Lake Station (surface and 1.5m) and
the Outlets (refer to Figure 29).

Sampling Frequency: First and third week of April, July,
October, and January (sample during storm
events).
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Water Quality
Parameters: Orthophosphate

total phosphate
TKN
nitrate-nitrogen
ammonia-nitrogen
dissolved oxygen (in-lake station in situ, at

• 1m intervals)
conductivity
PH
total alkalinity
total suspended solids
chlorophyll a_( in-lake station only)
Secchi disk transparency (in-lake station only)
fecal coliform bacteria
temperature (in-lake station in situ at

1m intervals)
phytoplankton composition and abundance

(in-lake station only, depth integrated samples
0.5m from pond bottom)

discharge (inlet and all outlets [flume, fishway,
and spillways])

Post Sediment
Removal
Sampling: fisheries abundance and composition (MDFW),

macrophyton density and distribution during
August (verify 1987 maps)
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OUTLET OF ACCORD POND

,1cm = 260M
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FIGURE 29- TRIBUTARY WATEFl QUALltY MONITORING PROGRAM SAMPLING STATIONS
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3.4 PUBLIC MEETING

A public meeting (see Appendix E) was held at Foundry Pond on

July 27, 1988, in order to: Explain the objectives and the

results of the study to date, to address the questions and

concerns of the public and local residents, and to establish

goals for restoration of the pond. Reclamation of the open

water habitat in the southern portion of the pond basin for

fisheries improvement was the primary restoration objective

expressed. Although the wildlife food and cover values of

this emergent marsh were realized, it was generally viewed as

a negative impact to the pond's water quality and hindrance to

recreational use. Local residents also expressed concern over

the wide fluctuations in the water level of the pond,

particularly noticable were severe decreases.
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Agricultural and Open Lands

T- is tilled or tillable crop land which is or has
recently been intensively farmed. The boundaries on
the ground are usually sharply defined and well
maintained because the land is valuable. The land
supporting farm buildings is included as part of this
type.

TU- is unused tillable land which has not recently been
tilled and is not part of "an agricultural unit. This
kind of land occurs near growing urban areas and it is
usually mowed annually to maintain its value.

P- is pasture or wild hay land which is not suitable for
tillage due to steepness of slope, poor drainage,
stoutness, or lack of fertility. This land has less
sharply defined boundaries and often has occasional
scattered shade trees for the grazing animals.

AF- is abandoned .field which is reverting to wild land.
Woody vegetation and grass are abundant but tree crown
cover is less than 30%. If the tree crown cover were
greater than 30%, the land would be classified as
forest. This land is highly productive of wildlife.
Most of this land was pasture or wild hay before
adandonment.

O- is productive fruit orchard*

PL- is powerlines or buried telephone lines, gas or oil
pipe lines or other right-of-way 100 feet or more in
width maintained through wooded areas. Where
powerlines cross agricultural or wetland and require
no maintenance they are typed as the vegetative type
or the use permitted under them.

Boston Baltimore
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Forest Lands

S- softwoods constitute at least 80 percent of the stand.

H- hardwoods constitute at least 80 percent of the stand.

HS- a mixture or hardwoods and softwoods with hardwoods
predominating.

SH- a mixture of softwoods and hardwoods with softwoods
predominating.

P- forest plantations are indicated by prefixing the
symbol P to the forest type symbol.

Tree height classes are designated by the numbers 1 through 6.

1. 1 ft. - 20 ft.
2. 21 ft. - 40 ft.
3. 41 ft. - 60 ft.
4. 61 ft. - 80 ft.
5. 81 ft. - 100 ft.
6. Uneven heights (three or more height classes

represented)

The density classes are designated by letters.

A. High density, 81 to 100 percent crown closure.
B. Low density, 30 to 80 percent crown closure.

Wetlands

SF- is seasonally flooded basins or flats. This type
occurs principally on stream floodplains and the most
common plants are grasses and herbaceous species. The
soil is waterlogged or covered with water during
spring freshets, but well-drained during the growing
season. This type is difficult to recognize on summer
aerial photographs because it does not support a
distinctive vegetation complex.

SS- is shrub swamp. The soil is waterlogged during the
growing season and is often covered with as much as
six inches of water. Common woody species are alder,
buttonbush, dogwood and willow. Sedges are usually
present in tussocks.

Boston . _ „ Baltimore
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M- is meadow. The soil is waterlogged through most of
the growing season and surface water is present only
for a short period during the spring. Vegetation is
predominantly grasses, rushes and sedges. Rushes,
which grow in the wetter parts of many meadows,
photograph very darkly making this type easy to
identify.

SM- is shallow marsh. This type is wetter than meadow.
The soil is completely waterlogged and often covered
with up to six inches of water during the growing
season. There is usually some open water and the
predominant vegetation is emergent, including such
plants as cattails, bulrushes, burreed, pickerelweed
and arrowhead with some grasses and sedges present.

DM- is deep marsh. Water depth ranges from six inches to
three feet. Fairly large open water areas are
bordered by, or interspersed with, emergent vegetation
like that found in shallow marsh. Floating and
submergent plants such as water lillies, duckweek,
watershield and pondweeds are also present.

W- is open water in lakes, rivers, and large streams.
Water depth is greater than three feet during the
growing season. The boundary of coastal water is
located by drawing line at the river mouth to connect
the edges of the coastline, or man-made features like
roads, railroads or bridges crossing rivers or inlets
are used to establish it.

Mining

SG- Sand or Gravel - This land is used for extraction of
sand or gravel.

Urban Land

Land classified as urban for the most part emcompasses a
large number of people living and working in closely ordered
structures in a confined land space. Urban limits are at the
border of the block street pattern or just beyond it. Each
urban type includes the access roads, parking facilities and
other features which go with the complex. Industrial,
commercial, residential and transportation lands make up the
urban type.
Boston Baltimore
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UL- is light industrial land containing facilities for the
manufacture or assembly of smaller, partially,
processed products such as electronics, appliances,
and other secondary process products. Large
smokestacks or raw material storage facilities are
never present, air and water pollution are seldom a
problem,' and light industries are well landscaped and
are indistinguishable from commercial activity on
aerial photographs.

UH- is highway commercial land used for merchandizing
goods and services to the traveling public away from
urban centers. Gas stations/ motels, restaurants,
drive-ins and stores located in strips along major
routes of travel make up this type.

US- is shopping centers away from urban core which are
surrounded by large parking lots and may have some
landscaping and trees as part of the complex.
Theatres are often located in shopping centers to take
advantage of the parking.

UP- is public or quasi-public land with "grounds" and
green space which contains facilities to serve large
numbers of people. Examples are: schools, colleges,
churches, hospitals, state hospitals, prisons, etc.
When located in the urban "core", public buildings
without "grounds" cannot be identified on air photos
and they would be classified as UC.

UT- is tenements, town or row houses or apartment
buildings set close to streets having a close
pattern. They are for the most part three or more
stories in height which helps distinguish them from
URH, which are less than three stories tall. Some
goods or services are sold here, but the area is
predominantly used for high density urban living.

UE- is estates three acres or more in size with extensive
lawns, gardens, shurbs and other "grounds**.

UCR- is clustered residential land with clusters of three
to ten domestic dwellings in farming or forested areas.

Boston Baltimore
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UO- is open undeveloped land which is lying idle in the
midst of urban areas or adjacent to them. Such land
awaits an opportune time for development. This type
includes land which has been cleared for urban
development of an unknown kind.

HW- is divided highways with 200 feet or more of
right-of-way width. Narrower roads shown on USGS
maps, but do not have their right-of-way mapped or
measured for area.

+- is cemeteries. The cross symbol for older cemeteries
area already on the USGS base map. New cemeteries are
added to the map. The area of cemeteries greater than
3 acres in size is measured.

Outdoor Recreational Facilities

Participation recreation

RG- is golf courses. This type includes the club house
and associated recreation facilities. If tennis or
swimming facilities at country clubs exceed three
acres they will be typed as RC or RS; if not/ these
recreation facilities will be part of the RG type.

Spectator recreation

RA- is athletic fields and stadiums.

Boston . _ c Baltimore
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November, 1988

"TEST"

pH

Total Alkalinity

N i trate

Ammonia

Total Kjeldahl Nitrogen

Total Phosphate

Ortho Phosphate

Chloride

Manganese

Cadmiurn

Chromium

Copper

Iron

Lead

Nickel

Zinc

Vanadium

Arsenic

Mercury

Turbidity
! .<-" '' \; - • '--

Total Suspended SolIds

LIKITS OF DETECTION

"METHODOLOGY^

Method NO. 423

Method No. 403

*Method No. 353.1

*Method No. 350.2

*Method No. 351.2

Method No. 424(C) & 424(E)

Method 424(E)

Method No. 407(A)

Method No. 303(A)*

Method No. 305

Method No. 304

Method No. 320(A)

Method No. 214(A)

Method No. 209(C)

'LIMITS OF DETECTION'

0-14

1 mg/1

.02 mg/1

.01 mg/1

.04 mg/1

,01 mg/1

.01 mg/1

t rag/1

;; .02 mg/1

0.02

0.02

0.02

0.02

0.10

0.04

0.02

0.02

0.005

0.0005

.1 NTU

1 mg/1

B-l
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Page 2 - LIMITS OF DETECTION

i

i
"TEST" ' "METHODOLOGY"

Total Volatile Solids Method No. 209(F)

Oil & Grease (Sediment) Method No. 503(A)

Chlorophyll a Method NO. 1002(G)

Pcb's ^Method No. 608

Fecal CoHforra Bacteria Method No. 909(C)

Fecal Streptococcus Method No. 910(B)

•LIMITS OF DETECTION"

1 mg/1

O.t mg/1
3

.05 mg/m

Dependent upon sample

1 - 100 colonies/100 ml
Dependent upon sample

1 - 100 colonies/100 ml
Dependent upon sample

Referenced procedures were taken from "Standard Methods for the Examination
of Water and Wastewater, 16th Edition, 1985".

*A11 procedures referenced with an asterisk were taken from: EPA-600/4-83
Edition "Methods For Chemical Analysis of Water and Wastes".
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Groundwater Information Flyer #9

ROAD SALT AND GROUNDWATER
PROTECTION

February 1987

A Published by the Community Groundwater Protection Project
Massachusetts Audubon Society

This is the ninth in a series of Groundwater Information Flyers published
by the Massachusetts Audubon Society's Community Groundwater Pro-
tection Project. The flyers provide information to help citizens and local
officials protect groundwater resources in their communities. This flyer
describes problems related to the use of road salt and suggests methods
for reducing salt use. This publication may be copied. Please give credit
to the Massachusetts Audubon Society.

INTRODUCTION

Ever since the advent of the automobile, highway
departments have been trying to keep roads bare
of ice and snow so Americans can drive as easily
in winter as they do in summer. This bare-pave-
ment, winter-road-maintenance policy has been
developed in response to demands from motorists
who expect to drive at fifty-five miles per hour
regardless of the weather. The use of road salt
(primarily sodium chloride) is a cornerstone of
the bare-pavement program.

Before World War II, when highway traffic was
light, little road salt was used and little was known
about the damage caused by road salt. In the
past forty years, however, both saft use and salt-
caused damages have increased dramatically.
By 1985 the amount of salt applied to this nation's
roads each year had risen to 11 million tons, with
224,000 tons being applied in Massachusetts. At
the same time, the link between road salt and
damage to bridges, vehicles, and roadside vege-
tation had become well established. (See the
Pioneer Valley Planning Commission's Road Salt
Management Handbook, listed in the bibliography.)
Even more alarming, however, was the evidence
that water supplies were being contaminated-
public and private wells in at least twenty Mas-
sachusetts communities have been closed be-
cause of high salt levels, and water supplies in
more than eighty-six other municipalities show
signs of contamination.

Although road salt is applied to improve driving
conditions, there is no evidence that reducing its
use increases the number of serious traffic ac-
cidents on winter roads. Road salt use can be
reduced and safe winter conditions can be
achieved through a combination of approaches
involving changes in highway departments' snow
and ice control practices and in motorists' attitudes
and behavior.

Massachusetts Audubon Society

Road salt contaminates water supplies and
damages vegetation, vehicles, and bridges.
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ROAD SALT AND WATER SUPPLIES
Contamination of Water Supplies
Groundwater and surface waters in Massachusetts
contain small amounts of naturally occurring salts
derived from precipitation, plants and animals,
geologic materials and, near the coast, sea spray.
The level of naturally occurring sodium in Mas-
sachusetts water supplies varies from four to six
milligrams per liter (mg/l). Salt-water intrusion has
been known to affect a few wells in coastal areas
when overpumping draws seawater into the well
water. Other sources of sodium in drinking water
include water softeners, septic system effluent,
and sodium hydroxide that has been added to
water supplies to reduce acidity. Usually, however,
excessive salt in water supplies is linked to the
storage or application of road salt.

Since the late 1960s, when Massachusetts started
to keep records about salt contamination of wells,
eight public wells in five towns have been closed
due to excessive sodium; only one (in Reading)
has since been reopened.

In 1985, public water supplies in eighty-six Mas-
sachusetts communities had to test their drinking
water quarterly rather than annually because of
high sodium levels. Road salt is believed to be
the most likely source of the excess sodium.

Health Effects of Excessive Sodium
Excessive sodium in human diets is a real health
hazard. It can affect blood pressure and contribute
to the stress associated with cardiovascular, kidney,
and liver diseases.

There is a proven, but not simple relationship
between hypertension and sodium chloride. Re-
searchers agree that a major factor that contributes
to hypertension is a genetic predisposition to the
disease; other factors include obesity, stress, al-
cohol intake, socioeconomic class, and sodium
chloride intake. According to Dr. Lot Page of the
National Institute of Aging, studies of people in
other cultures show a clear relationship between
high blood pressure and high sodium intake. A

Public Wells Closed by Road Salt Contamination in Massachusetts

Town # Wells Closed Date Closed Salt Source Present Status

Auburn

Weston

Yarmouth

Braintree

Reading

1972

1972

1973

1978

1980

Salt runoff from
Mass. Turnpike

Salt runoff from inter-
change at Rte. 128 and
Mass. Turnpike

Salt runoff from Rte. 6
and MDPW salt pile

Salt runoff from Rte. 128 Closed

Closed; DEQE has approved for
use as emergency supply

Closed

Closed

Salt runoff from Rte. 129 Water treatment upgraded; 1 well
and MDPW salt pile reopened in 1981

Data from: Massachusetts Department of Environmental Quality Engineering. Division of Water Supply

Although the total number of private wells con-
taminated by road salt is not known, fifty-seven
wells in Freetown and forty-three wells in Cum-
mington, Goshen, Belchertown, and Peiham are
on record as having been closed because of high
salt levels, Private wells have also been contam-
inated in Carlisle, Dedham, Deerfield, Easthamp-
ton, Erving, Harvard, Lakeville, Palmer, Middleboro,
Middleton, Scituate, Westford, and Wnately.

2 February 1987

1981 study by Tuthill and Calabrese compared
blood pressures of schoolchildren from two Mas-
sachusetts towns with different levels of sodium
in their drinking water supplies. The study found
that blood pressure was higher in the children
from the town with higher sodium levels in the
drinking water and concluded that sodium in
drinking water and diet contributed to the difference.
Thus, research indicates that the combination of
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genetic susceptibility and high sodium intake can
contribute to the development of high blood
pressure.

Drinking Water Standard for Sodium
By law, public water supplies in Massachusetts
must be tested annually for sodium; if the levels
exceed 15 mg/l, the water must be tested quarterly.
When sodium levels reach 20 mg/l or more, con-
sumers must be notified. This 20 mg/l standard
was set because many people on low-sodium
diets must restrict their sodium intake to 500 mg/
day. Since most foods contain sodium, and since
health experts recommend that people drink about
two liters of water each day, the drinking water
standard was set so those people on low-salt
diets could safely drink the water they need and
remain within their 500 mg/day sodium limit.

Note that the drinking water standard requires
only that consumers be notified when sodium levels
reach 20 mg/l; it does not require the shutting
down of water supplies. The notification serves
to alert people on sodium-restricted diets that they

need to find other water sources. For people who
do not have health problems that are affected by
excess sodium, water with 20 mg/l or more may
be perfectly safe to drink. However, it has not
been determined whether higher levels of sodium
in drinking water are a threat to people without
sodium-sensitive diseases, or what level of sodium
intake is detrimental to the average, healthy
individual.

Although seven public supply wells remain shut
down in Massachusetts due to their high salt con-
tent, the Department of Environmental Quality
Engineering (DEQE) has not established a definite
sodium level that would require the closure of
public wells. Wells that have been shut down had
sodium concentrations of 100 mg/l or more.

Private wells are not subject to the Massachusetts
drinking water regulations and so usually are not
tested. Therefore, the total number of private wells
that have been contaminated with road salt is not
known. Some private wells are so badly contam-
inated that they have been abandoned.

KEY

• Public wells have been closed

A Private wells have been contaminated

Q Public supplies have exceeded the testing threshold of 15 mg/l in 1985

Data from Massachusetts Department of Environmental Quality Engineering

and Pioneer Valley Planning Commission

Massachusetts Audubon Society

Water supplies have been affected by road salt in over 100 Massachusetts communities.

Groundwater Project/Massachusetts Audubon Society 3
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Salt Contamination in Public
Drinking

These communities
water quarterly and

Water Supplies

were required to test their
to notify customers during at

least one quarter in 1983, 1984, and/or 1985
because sodium levels equalled or exceeded
20 mg/l.

Abington
Acton
Acushnet
Amesbury
Andover
Athol
Attleboro
Auburn
Avon
Ayer
Belchertown
Beverly
Billerica
Boylston
Braintree
Bridgewater
Brimfield
Brockton
Burlington
Cambridge
Chelmsford
Cummington
Dedham
Dover
Gosnold
Grafton
Halifax
Hanover
Harvard
Haverhill
Hingham
Holbrook
Hopkinton
Lynn
Lynnfield
Manchester
Marlborough
Medfield
Medway

Methuen
Middleborough
Milford
Millbury
Montague
Natick
Newbury
Newburyport
North Attleboro
North Reading
Norwell
Otis
Peabody
Pembroke
Plainville
Provincetown
Randolph
Reading
Rockland
Rockport
Salem
Salisbury
Scituate
Shrewsbury
Stow
Sturbridge
Sutton
Tewksbury
Walpole
Warren
Wellesley
Westborough
Westford
West Newbury
Westwood
Weymouth
Whitman
Wilmington
Woburn

Data from: Pioneer Valley Planning Commission
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What Happens When a Private We(f
Is Contaminated?
If residents of a home served by a private well
are on sodium-restricted diets, or if they suspect
that the well has been contaminated by road salt,
they should have the well water tested by a qualified

4 February 1987

laboratory. (A list of state-certified laboratories
can be obtained from the DEQE's Division of Water
Supply; see Sources of Information.) Tests should
be conducted at different times during the year
because sodium levels in groundwater can fluctuate
seasonally. One test should be done after the
snow season ends. If lest results show sodium
levels of 15 mg/l or more, the local board of health
should be consulted. Although not legally required
to do so, some health boards will investigate com-
plaints about contamination of private wells and
will try to find the probable cause. If the health
board determines that there is a problem, it can
also petition DEQE to test the well.

If the owner suspects that a well was contaminated
by salt applied or stored by the Massachusetts
Department of Public Works (MDPW), a formal
letter should be sent to the appropriate MDPW
District Highway Engineer (see Sources of Infor-
mation) with carbon copies to the MDPW Chief
Engineer, the local board of health, and the well-
owner's state legislators. (When seeking redress
from any public agency, it is wise to keep copies
of all correspondence and a written log of all tele-
phone conversations, including the person spoken
to, the information received, the date, and the
time of the conversation.)

Letters of complaint received by the MDPW are
referred to an MDPW salt committee, which meets
monthly. When complaints are investigated, one
of three findings is made:

The problem was not caused by the MDPW.
The problem may have been caused by the
MDPW; a detailed study will be made.
The problem was definitely caused by the
MDPW; corrective action will be taken.

There is no higher state agency to which a well-
owner can appeal a decision made by the MDPW.
If an adequate response is not received from the
MDPW, the well-owner's state senator and rep-
resentative should be contacted. As a last resort,
the well-owner may take the MDPW to court.

The MDPW currently has 137 complaints on file
from private citizens who believe their wells were
contaminated by road salt applied by the agency.
This number probably represents a very small
portion of the wells that have been contaminated
by road salt. Of the 137 wells, 38 have been
replaced with new wells or with hookups to public
water supplies.
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If the owner of a contaminated private well suspects
that the local highway department or a private
entity is responsible for the contamination, redress
may be sought through the local board of health,
the board of selectmen or mayor, the DEQE, and/

or legal action. In general, however, the owner
of a private well has sole responsibility for testing
and replacing a private well contaminated by road
salt.

PROTECTING WATER SUPPLIES FROM CONTAMINATION

Like other contaminants, road salt is drawn down
into a well by the pump. To avoid this, excessive
salt must be kept out of the zone of contribution
(the land area from which the well draws its water).
In many cases, some of the water in public supply
wells is drawn in from adjacent streams and lakes
in a process called "induced recharge." Where
induced recharge is occurring, road salt must also
be kept out of the surface water.

The best way to prevent a well from becoming
contaminated by road salt is to delineate the
boundaries of the watershed, the aquifer, and the
zone of contribution, and then to control application
and storage of road salt within the land areas that
supply the well with water.

Surface waters also need to be protected from
excessive road salt. Salt can enter surface waters
both by being carried in runoff over the land sur-
face and by being transported in contaminated
groundwater that discharges into surface water.

Thus, watershed boundaries, streams and highway
drainage that flow into the surface water supply,
the direction of overland flow, and sources of
groundwater discharge all should be identified so
that areas where road-salt use should be controlled
can be delineated.

In addition to identifying areas that need to be
protected, a control program should determine
the agencies and individuals responsible for salt
application on local roadways as well as the snow-
and-ice-control chemicals used and the rates at
which they are applied; should evaluate possible
alternatives; and should examine local salt-storage
practices.

Identifying Areas to Be Protected
The source of groundwater supply for a well is
rain and snow that falls within the watershed where
the well is located. A portion of this precipita-
tion soaks into the ground and becomes ground-
water. Public wells are located in aquifers, which

watershed boundary r surface water flow

Massachusetts Audubon Society

Precipitation falling on watersheds supplies groundwater and surface water.

i Groundwater Project/Massachusetts Audubon Society 5
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are water-bearing geological deposits that can
both hold groundwater and yield it to a pumping
well. The water-bearing materials can be either
consolidated rocks (bedrock) or unconsolidated
deposits (sand and gravel). All of Cape Cod, Nan-
tucket, and the towns of Plymouth and Carver,
and approximately 90 percent of Martha's Vineyard
are underlain by aquifers that can supply public
wells. In the rest of the state, only about 5 percent
of the land area contains aquifers with sufficient
water to supply municipal wells. Those aquifers
are located in buried valleys beneath rivers and
streams. However, about 99 percent of Massa-
chusetts' land area can supply private wells, which
require relatively little water.

age divides. They can be identified by drawing
lines connecting the highest points shown on top-
ographic maps (see Groundwater Information Flyer
#3, page 3). The direction of surface water flow
can be determined by careful observation of con-
tour lines on a topographic map, and highway
drainage structures can be located from highway
department maps or through field observation.
The boundaries of an aquifer and of a well's zone
of contribution must be identified by professional
hydrogeologists.

A groundwater study to delineate the zone of con-
tribution for one public supply well might cost as
much as $35,000. Although that may seem like

Massachusetts Audubon Society

The well's zone of contribution includes the area of influence and upland recharge areas.

The specific land area that supplies each well
with water is called the zone of contribution. It
includes the area of influence—land overlying an
area of the aquifer where pumping of well water
lowers the water table — and its upland recharge
area. Because water and contaminants entering
the ground in the area of influence will end up in
the well, and because the upland recharge areas
also supply water to the well, it is important to
identify and protect the entire zone of contribution.
(For more information on watersheds, aquifers,
and zones of contribution see Groundwater In-
formation Flyers #1 and #2.)

The boundaries of the watershed are called drain-

6 February 1987

a large sum of money, ft is less than the cost of
replacing a contaminated well. Since the DEQE
requires this basic hydrologic information for all
new public supply wells, the cost of such a study
would be part of the expense of developing a
new well. (A typical cost for a new municipal well
that yields 1 million gallons per day is $1,000,000.)

It is not usually feasible to try to determine the
exact zone of contribution for private wells. The
recharge areas for private wells located in sand
and gravel can be assumed to be nearby, generally
within a distance that is roughly three times the
depth of the well, and usually directly above the
well and uphill of it (unless the well is in a confined

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i



I
^

i
i
i
i
i
i
r
i
i
i
i
i
i

aquifer; see Groundwater Information Flyer #1,
page 10). Bedrock wells draw water from fractures
in the rock that the well intercepts. It is very difficult
to discern the source of the water in fractures or,
in other words, to locate the recharge area for
the well.

Few owners of private wells are willing to spend
the money needed to define the zone of contri-
bution for their well. Private wells are more difficult
to protect from contaminants because there are
usually no good data about the source of their
water. Nevertheless, common sense and the
mounting evidence of road salt contamination of
private wells suggest that meltwater from salted
roads should be directed away from these wells
and from fractures in bedrock along roadsides
that could carry the salty water to them, and that
as little salt as possible should be used in areas
where wells might be contaminated.

Massachusetts Audubon Society

Bedrock wells draw water from fractures in the
rock. It is very difficult to tell where the recharge
areas for the fractures are.

Who Is in Charge of Roads?
Different roads are maintained by different agen-
cies. To protect a water supply from excessive
road salt it is necessary to determine which agency
is responsible lor maintaining the road or roads
that cross a reservoir's watershed or a well's zone
of contribution. All the responsible agencies must
be contacted and persuaded to help prepare and
implement a road salt reduction program (see
Sources of Information).

Numbered state roads, and interstate highways
that are part of the federal highway system (except
Route 1-90, the Massachusetts Turnpike), are
maintained by the Massachusetts Department of
Public Works (MDPW). (Some segments of num-
bered state roads are not officially part of the state
road system and are maintained by municipal
highway departments or by the MDPW under co-
operative agreements with the municipalities.) The
MDPW has eight regions, each with a regional
supervisor and staff. Each region maintains its
own equipment, orders its own salt and other
supplies, and is generally responsible for main-
taining the state and federal roads within its ju-
risdiction. Comments or problems relating to state
and federal roads should be directed first to the
regional MDPW office. The regional staffs are
supervised by the MDPW headquarters in Boston.

The Massachusetts Turnpike (Route 1-90) is
maintained by the Massachusetts Turnpike Au-
thority (MTA). The MTA has its own staff and
equipment and operates independently of the
MDPW.

One hundred miles of metropolitan Boston's roads
are the responsibility of the Metropolitan District
Commission (MDC). Like the MTA, the MDC is
independent of the MDPW.

Local public roads are maintained by the city
or town highway departments or public works
departments.

Private roads and parking lots are maintained by
the landowners.

Substances Used for Snow and
fee Control

Common substances—Snow and ice control on
highways usually includes application of road salt
and, often, sand. Two salts used as deicing chem-
icals are sodium chloride (NaCI) and calcium
chloride (CaCI2). Both melt ice effectively, but they
differ in several ways.

Sodium chloride (rock salt) is by far the most
commonly used road deicing chemical. It is the
same substance that is used for table salt. Sodium
chloride is relatively inexpensive (approximately
$25/ton), plentiful, and is easy to use. It works
best when the temperature is above 25 degrees
Fahrenheit. Sodium chloride can prevent ice from
bonding to the road's surface and therefore is

i Groundwater Project/Massachusetts Audubon Society 7
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From: Massachusetts Department of Public Works

The Massachusetts Department of Public Works has eight regions.

often applied during the early part of a storm.
The extensive use of sodium chloride as road salt
is of particular concern because it can lead to
high levels of sodium in water supplies.

Calcium chloride is sometimes used instead of
sodium chloride as a deicing agent. It works best
at temperatures below 25 degrees Fahrenheit. At
$250/ton, calcium chloride is ten times more ex-
pensive than sodium chloride.

Calcium chloride can be used in either pellet or
liquid form. Liquid calcium chloride can be applied
to sand from a sixty to seventy gallon tank mounted
on the side of the sand truck. As the sand moves
from the truck to the spreader it is moistened with
the salt, usually at a rate of ten gallons per ton
of sand. This system has been used in the Midwest
and in New York State for several years but has
been tried in Massachusetts only recently.

Chatham and Sharon began to use liquid calcium
chloride with sand during the winter of 1986-
1987 to protect their groundwater supplies from

8 February 1987

excessive sodium. This method of applying calcium
chloride to sand appears to have great promise
as a replacement for sodium chloride on secondary
roads in Massachusetts.

Calcium chloride is also used as a dust-control
agent on dirt roads in the summer. It absorbs
moisture from the air and helps keep the soil in
place.

Pre-mix is the term used for a mixture of calcium
chloride and sodium chloride. While calcium chlo-
ride is sometimes used by itself for snow and ice
control, it is usually mixed with sodium chloride
in a ratio of three or four parts sodium chloride
to one part calcium chloride. Pre-mix melts ice
over a broader temperature range than either so-
dium chloride or calcium chloride alone. In a 4:1
ratio it costs about $75/ton. Haverhill has used
liquid calcium chloride to create its own version
of pre-mix since 1984. The town applies ten gallons
of calcium chloride to a five-ton truckload of sodium
chloride to lower the melting temperature of the
salt.
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Sand is used to provide traction. If straight sand
is applied on heavily traveled highways it tends
to be "kicked off" to the sides of the road. Straight
sand is, therefore, seldom used.

Almost all sand used on roads contains salt be-
cause some salt is mixed in to prevent the sand
from caking at freezing temperatures and to make
it easier to spread. There is no standard sand-
to-salt ratio used to prevent caking. Sand used
by the MDPW contains about 3 percent salt; some
local highway departments use 10 percent salt
to prevent caking.

Salt (either sodium chloride or calcium chloride)
can be mixed with sand in different proportions
for certain applications. These mixtures reduce
the total amount of salt that is used and help keep
the sand from being scattered by traffic. Sand/
salt mixtures are most effective on roads with low-
to-medium volumes of traffic and are used most
frequently on secondary roads by local highway
departments.

Experimental materials—There are several new
snow-and-ice-control materials, and research into
alternatives to sodium chloride is continuing. (For
additional information on alternatives, see the
Pioneer Valley Planning Commission's Road Salt
Management Handbook, listed in the bibliography.)
All of the alternatives are more expensive than
sodium chloride (although if the environmental
costs of sodium chloride were taken into account
they might not be), and possible environmental
impacts have not been thoroughly evaluated. For
that reason, the alternatives are likely to be used
only in limited applications, at least for the for-
seeable future. Some alternatives may eventually
become less expensive if the demand for them
increases and bulk quantities are made.

Calcium magnesium acetate (CMA) is a new de-
icing chemical that is said to be environmentally
safe (although concerns have been raised, es-
pecially about long-term impacts of acetate and
magnesium in waters should use of CMA become
widespread). Calcium magnesium acetate is a
salt that is produced when dolomitic limestone
(calcium and magnesium carbonate rock) reacts
with acetic acid. Dolomitic limestone is cheap and
plentiful, but acetic acid is expensive and therefore
raises the cost of CMA. According to the MDPW,
CMA currently costs $560/ton. (Research is un-
derway to see if acetic acid can be produced from
wastes including pulp and paper sludge, cheese-

processing wastes, and fruit pulp. If this is possible,
the price of CMA may drop in the future.) The
Federal Highway Administration is providing funds
to encourage states to experiment with the use
of CMA as an alternative to sodium chloride. The
MDPW is using CMA in varying quantities on a
section of Route 138 in Somerset during the 1986-
1987 winter season. Their objective is to achieve
the same results as they would normally get with
sodium chloride.

Verglimit (manufactured by PK Innovations, On-
tario; see Sources of Information) is a pavement
additive that prevents ice from bonding to the road
surface. Since the main reason for applying salt
to roads is to prevent ice from bonding, Verglimit
may substantially reduce the need for salting.
Verglimit consists of calcium chloride that has
been encapsulated in linseed oil and mixed with
the top layer of the pavement. It is especially
useful on bridges, which tend to freeze more quickly
than the road surface. It has been applied to
several road segments in Massachusetts including
sections of Route 2 in Littleton, Route 9 in Goshen,
and at Interchange 10 (Auburn) on the Massa-
chusetts Turnpike. Verglimit works best where
snowfall is light and traffic is heavy enough to
release calcium chloride from the pavement.

Plus Ride (manufactured by All Season Surfacing
Corporation; see Sources of Information) is also
a pavement additive. It consists of rubber granules
(made from old tires) that have been mixed with
the asphalt. Plus Ride allows the road surface to
flex slightly under the weight of vehicles. Since
ice is brittle, it fractures when the road surface
bends, thus preventing bonding. In 1986, the
MDPW applied Plus Ride to one half of a segment
of Route 123 on the Easton-Brockton line. Verglimit
was used on the other half of the segment. The
road will be monitored by the MDPW during the
1986-1987 winter season.

Urea is used as a deicing chemical on airport
runways because it does not corrode aircraft. It
can be applied either in pellet form or as a liquid.
Urea works best when temperatures are between
28 degrees and 32 degrees Fahrenheit; it will not
melt ice if the temperature is below 11 degrees.
This chemical is roughly ten times more expensive
than sodium chloride. It contains nitrogen, which
is a plant fertilizer, so it is possible that meltwater
runoff from urea could contribute to eutrophication
of lakes and other surface waters; urea's potential
for other environmental damage is not really known.

Groundwater Project/Massachusetts Audubon Society 9
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What Is the Rate of Salt Application?
The amount of salt applied influences the degree
of contamination that may result. The rate of road
salt application in Massachusetts varies widely
from agency to agency.

Salt Use In Massachusetts

Data from Massachusetts Department of Public Works
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From: Pioneer Valley Planning Commission

The amount of road sa/f used on Massachusetts'
roads has increased over the past ten years.

Massachusetts Department of Public Works-
Prior to 1975, the MDPW's road salt application
rate was 350 pounds per lane mile. The rate was
reduced in response to concerns about impacts
of heavy salt-use, and the MDPW's policy since
1975 has been to apply 300 pounds of sodium
chloride per lane mile for each application^ Thus,
a four-lane road may receive 1,200 pounds of
salt per mile during each application.

The total quantity of salt used during any storm
depends on both the application rate and the
number of applications made. Some storms require
several salt applications, so the total quantity of
salt can be several times that amount: in 1984-

10 February 1987

1985 the MDPW averaged more than three-
quarters of a ton of salt per lane mile per storm.
In almost all cases, straight salt is applied, although
a 1:1 mixture of sand and salt has been used
occasionally.

The MDPW's application rate is higher than that
of any other New England state. Vermont, New
Hampshire, and New York use 250 pounds of
road salt per lane mile, and Connecticut and Maine
use 160 pounds per lane mile. The rates do reflect
differences in local road and weather conditions.
Vermont and New Hampshire have more snow
than Massachusetts, but they use less salt because
of less trouble with bonding of ice to the road
surface. Certain parts of Massachusetts are in
the snow/rain belt, where ice forms during winter
storms. Rather than having one policy for the
whole state, it makes more sense to match rates
of salt application to different winter precipitation
conditions.

In practice, the MDPW has started implementing
such a policy. Until recently, 300 pounds of road
salt have been applied per lane mile to all roads
maintained by MDPW regardless of differences
in local conditions. In 1983, after it had become
clear that private wells were being contaminated
by road salt applied along Route 9 in Goshen,
the MDPW agreed to reduce salt applications there
as an experiment. In place of straight salt, sand
and salt mixtures of different proportions were
applied. The following year, additional experimental
areas were established along Routes 9 and 202
in Belchertown, Pelham, and Cummington. (For
a complete discussion of these experiments, see
the Pioneer Valley Planning Commission's Road
Salt Management Handbook.)

For the 1986-1987 winter season, the MDPW
has expanded its salt-reduction program to Cape
Cod, Route 128 near the Cambridge Reservoir,
and specific road segments in Blanford, Millbury,
Sutton, Southborough and Westborough, Brimfield
and Wales, Salisbury, Mansfield, Acushnet and
Fairhaven, Freetown, Berkley, Lakeville, Taunton,
Canton, and Westwood.

On Cape Cod, where groundwater is very vul-
nerable to contamination by road salt, the MDPW
has begun to use sand/salt (sodium chloride) mix-
tures of 1:1 and 4:1 on state highways. On Route
128 near the Cambridge Reservoir, the MDPW
is testing the use of pre-mix in a ratio of four parts
sodium chloride to one part calcium chloride. On
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the road segments in the towns listed above, a
1:1 sand/salt mixture is being applied. In addition,
several road segments are being treated with other
products and technologies.

A generic environmental impact report (GEIR) on
the MDPWs snow and ice control policies is being
prepared by a consulting firm. (Preparation of
GEIRs is required by the Massachusetts Envi-
ronmental Policy Act [MEPA].) The last snow and
ice control GEIR was drafted in 1976, and a smaller,
final GEIR report was completed in 1978. The
GEIR process includes opportunities for citizens
to express their views and guides MDPW policy
for snow and ice control. (For more information
about the "GEIR for Snow and Ice Control" call
the MEPA Unit; see Sources of Information.)

Massachusetts Turnpike Authority—The MTA
applies salt at a rate of 240 pounds per lane mile
on Route I-90.

Metropolitan District Commission—The MDC
applies a 60:40 sand/salt mixture at a rate of 300
pounds per lane mile under most conditions.
Straight sodium chloride is sometimes applied at
that rate during icy storms and on problem areas.
The MDC does not use calcium chloride or other
alternatives to sodium chloride. Most of the roads
maintained by the MDC are two lanes wide, and
many are lightly travelled.

Municipal Highway and Public Works Depart-
ments—Local road salt application rates vary
widely from community to community. There do
not seem to be any standard practices. In some
communities there are no drinking water supplies
that are vulnerable to contamination by road salt
(although salt contamination of lakes and streams
can impact aquatic life). In others, local highway
departments seem unconcerned about the potential
for contamination of water supplies by road salt,
while still others have reduced the use of salt on
local roads significantly. The town of Millis, for
example, uses a 5:1 sand/salt mix throughout the
town. Signs are posted at town borders to warn
drivers that little salt is used.

Towns can do a great deal to reduce salt use on
local roads and should be especially concerned
about reducing salt where runoff drains toward
private wells, into the zone of contribution for a
public well, or into a water supply reservoir or its
tributaries.

CAUTION
MINIMUM

ROAD SALT
USED. DRIVE
WITH CARE

Massachusetts Audubon Society

Local public works departments can play a
major role in protecting water supplies from road
salt contamination.

Private entities—There is no consistent rate at
which salt is applied to private roads, driveways,
and parking lots.

Salt Storage
Brine leached from uncovered road salt and sand/
salt mixture piles has contaminated at least three
public wells and a number of private wells in Mas-
sachusetts (the exact number is unknown). Pre-
cipitation that falls on stockpiles percolates down,
dissolving the salt crystals. The salty water soaks
into the ground and contaminates groundwater,
or it flows into nearby streams, polluting surface
water.

Salt and sand piles should be completely covered
and should be located on an impermeable surface
(such as asphalt) on a properly graded site
equipped with a runoff-collection system. The brine
that is collected can be dried and added to the
salt pile, or it can be recycled by mixing with sand.

Salt loading areas should be protected from the
weather. Salt storage sheds should be built large
enough to allow salt trucks to be loaded inside
under cover.

Groundwater Project/Massachusetts Audubon Society 11
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paved collection ditch
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Salt piles should be stored under cover to
prevent brine from contaminating water supplies.
Salt storage sheds offer the best protection.

In 1984 only 52 percent of all road salt piles used
by Massachusetts municipalities were covered.
Uncovered municipal salt piles endanger public

and private wells, reservoirs, aquatic ecosystems,
and vegetation. In contrast, 100 percent of the
road salt used by the MTA and 98 percent of the
road salt used by MDPW is now stored in per-
manent sheds. The remaining 2 percent of MDPW
salt is stored on leased land under temporary
covers.

State law forbids the storage of salt or other deicing
chemicals in a manner that would threaten a water
supply (Mass. Gen. Laws Ch. 85 Sec. 7A). The
Massachusetts Department of Environmental
Quality Engineering (DEQE) has the authority un-
der this law to regulate the location of salt-storage
areas.

The MDPW grants funds to municipalities for con-
struction of municipal salt-storage sheds. In Mas-
sachusetts, 179 of the 351 cities and towns have
permanent storage structures constructed with
state money. Grants are made to communities
that have a demonstrated need, with priority going
to cities and towns where road-salt piles have
contaminated groundwater or surface water. (See
Sources of Information for the MDPW's address.)

I

SUGGESTIONS FOR LOCAL ACTION c
Identify the Land Areas that Supply
Water to the Well or to the Reservoir

1. Map all water supplies. All public and private
wells, reservoirs, and tributaries to reservoirs
should be identified and mapped. A topographic
map prepared by the U.S. Geological Survey
(USGS) makes a good base map. Public water
supplies have been mapped as part of the
Groundwater Atlas series of overlay maps
prepared by the DEQE Division of Water Sup-
ply. A set of these maps has been given to
each city and town.

If there is no public water supply, it can be
assumed that each home, church, school,
business, and industry has a private well. The
location of these private wells in relation to
highways and roads is an important factor in
determining if they will be contaminated with
road salt. Information on well locations must
usually be obtained from the property owner.
(Sometimes boards of health have this infor-
mation.) If mapping the location of every private
well will be too time-consuming, concentrate

first on wells located near heavily salted roads
and salt-storage piles.

2. Map the boundaries of the watershed. Con-
nect the highest points on the topographic
map to outline the watershed boundaries. See
Groundwater Information Flyer #3, Mapping
Aquifers and Recharge Areas, for instructions,
or use the Groundwater Atlas water sources
overlay map prepared for your community by
DEQE.

3. Determine the directions of groundwater
and surface water flow to these water sources.
Mark this information on the map. The direction
of surface water flow can be determined by
carefully observing contour lines on the top-
ographic map. Groundwater flow is more dif-
ficult to determine. Like surface water,
groundwater flows downhill from higher land
to a stream, brook,, ppnd, lake, or wetland
where it discharges or seeps out into the sur-
face water. Exact groundwater flow patterns
are complex and very difficult to predict due

12 February 1987
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to obstacles underground; groundwater studies
are needed, therefore, to determine flow pat-
terns accurately.

4. Determine and map the zone of contribution
of public supply wells. Groundwater studies
are needed to obtain accurate information
about the extent and boundaries of a public
well's zone of contribution. These zones are
usually quite large (several thousand feet in
diameter), and the entire zone needs to be
protected from road salt and other contami-
nants. If the zone of contribution has not been
delineated, its extent can be estimated by using
figures generated by DEQE's Division of Water
Supply (see Sources of Information). One rule
of thumb is to assume one square mile around
the well per million gallons per day pumped.
The estimates should be used very cautiously,
however. They do not allow for actual field
conditions, so they do not provide adequate,
site-specific information on which to base a
good protection program. Every effort should
be made to fund a thorough hydrogeologic
study.

5. Collect information on private wells—Are
they drilled into bedrock or do they draw from
sand and gravel? Record this information on
the map. Again, this information will usually
have to be obtained from the property owner.

Identify and Map all Potential Sources of
Road Salt Contamination
Sources of salt contamination include roads,
driveways, and parking lots and the drains and
ditches that carry runoff away from them; salt and
salt/sand storage piles; salt truck storage and
washing areas; and sites where salt-laden snow
is dumped. Maps should indicate the locations of
drain and culvert outlets and the direction of melt-
water flow. If possible, use an overlay map (a
transparent map that can be overlaid on top of
your base map); it makes the information easier
to use.

Identify and Map All Water Supplies
Known to Have Elevated Sodium or
Chloride
Public water supplies are tested regularly for salt,
so records are available from DEQE and the water
supplier. Private wells are not tested unless the
owners choose to do so. If no tests have been
done, it is wise to test private wells located near

salt-storage piles and snow-dumping areas and
along heavily salted roads. (See Groundwater In-
fomation Flyer #6, Protecting and Maintaining
Private Wells.) If private wells show high sodium
or chloride levels, note locations of septic systems
and use of water softeners, if appropriate.

Combine the Information about Land
Areas with the Information about
Sources of Salt Contamination
If you have prepared overlay maps, place the map
of known and potential salt contamination sources
over the maps that show land areas that need to
be protected and the directions of surface water
and groundwater flow. Note all salt-contamination
sources that lie within the zone of contribution of
a well, the watershed of a reservoir, or near a
private well. The sources that are identified are
the basis for a road-salt management program.

Determine Who has Jurisdiction Over
the Sources of Salt Contamination
If a salt pile or a salt-storage shed has been
identified as a possible source of contamination,
is it owned by your city or town, the MDPW, or
another agency? Who is responsible for salting
the roads that cross the zone of contribution?
Who owns private roadways and parking lots that
receive salt applications? Are there sites where
salt-laden snow is dumped, and who has re-
sponsibility? Do not forget to ask about other po-
tential sources of salt in the drinking water. For
example, does the water department add sodium
hydroxide to the water supply to reduce acidity?
Do owners of private wells use water softeners?

Establish a Municipal Road-Salt Policy
That Requires Development of a
Salt-Use Plan for Each Sensitive Area
That Has Been Identified
The purpose of the policy should be to use as
little road salt as possible within the sensitive areas
that have been identified, while maintaining safe
driving conditions.

Such a policy can be established by the selectmen,
by the town or city council, or by adoption of a
town bylaw or city ordinance. A policy will be most
effective if it is developed in cooperation with other
municipal boards and with the agencies that have
jurisdiction over the sources of salt contamination.
The policy should require a formal agreement about
road-salting practices in each identified sensitive
area.

Groundwater Project/Massachusetts Audubon Society 13
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Once the zone of contribution has been mapped, all sources of salt contamination within the zone
of contribution and contributing to streams from which the well draws water should be identified.

If the agencies refuse to cooperate in preparation
and implementation of a road-salt policy and of
formal agreements about use of road salt, the
selectmen or the city or town council should provide
the leadership needed to establish a policy and
formal agreements and to exert pressure on the
agencies to conform.

Relocate or Cover All Salt Piles That Are
Within the Zone of Contribution of a
Public Supply Well, Near Private Wells,
or Within the Watershed of a Reservoir
Place all municipal salt piles on impermeable bases
with runoff collection systems and covers. Adopt
a health regulation or town bylaw that requires
impermeable bases, covers, and runoff collection
systems for privately owned salt piles. Pressure
state agencies that have uncovered salt piles to
meet these standards.

Adopt the Following Methods for
Reducing the Use of Sodium Chloride
Since sodium chloride will continue to be the most
commonly used deicing chemical for the foresee-
able future, it will be necessary to reduce the
quantity applied to protect water supplies. Here
are some suggestions for reducing the amount
of sodium chloride used while still maintaining
safe roads:

Do not substitute salting for plowing.

Mix sodium chloride with calcium chloride and/
or sand to reduce the total amount of sodium
chloride applied. Use the smallest percentage
of sodium chloride that will provide the degree
of snow and ice control desired. Calcium chloride
avoids the health impacts associated with high
sodium, but it may cause increased damage to
roadside trees because it contains twice as much
chloride as sodium chloride.

Use sand moistened with liquid calcium chloride
on secondary roads near water supplies in place
of sodium chloride or mixtures of sodium chloride
and sand.

Do not apply the same maintenance standards
to all roads. Secondary roads with light traffic
do not need to be kept completely clear of snow.

Calibrate salt spreaders so that they apply the
correct amount of salt or salt/sand mix. If hired
equipment is used, require calibration of the
spreaders and insist on documentation of this.
Recalibrate spreaders annually.

Establish and maintain a system for recording
the amount of salt applied within water supply
areas.

c
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Assign drivers to specific areas. Train road crews
thoroughly, hold training sessions each year be-
fore the snow season begins, and make time
during the snow season for drivers to discuss
problems and to share expertise. Training should
cover plowing as well as salting. Be sure drivers
understand the effects of over-salting, follow the
proper procedures, know how to use the equip-
ment, and submit the proper reports. Encourage
them to develop consistent, site-specific sand
and salt application measures for their routes.

Apply Verglimit or Plus Ride to problem spots
such as bridges, ramps, and road segments
that are within the well's zone of contribution.

Maintain equipment properly; keep spare parts
on hand.

Maintain an On-going Public
Education Program
Use signs, newspaper ads and articles, enclosures
with water bills, local radio, and cable TV to inform
drivers about the need for reduced road-salt use.
Educational programs are especially important in
fall and winter.

Monitor the Road Salt Program Closely
Prepare a report on the program at the end of
the season. Meet after the snow season is over
to evaluate results and make adjustments to the
program for the following year.

CONCLUSION
Despite some progress on developing alternatives
to deicing chemicals, it is clear that sodium chloride
will continue to be widely used, even near water
supplies, for the forseeable future. Since this is
the case, it is essential to reduce the quantity

applied as much as possible. Develop and im-
plement individual road-saft-reduction programs
that are tailored to specific sensitive areas, es-
pecially those within the recharge areas of wells
and reservoirs.

Funding for this flyer provided by the Boston Globe Foundation
Published by the Office of Environmental Affairs, Arleen O'Donnell, Director
Text by Lyn White, Director, Community Groundwater Protection Project
Based on research by Christopher Curtis (Pioneer Valley Planning Commission),
Polly Bradley, and Jeff Maher
With editorial assistance from Betsy A. Colburn and Gretchen Flock
Original illustrations by Fay Baird and Betsy A. Colburn
Road salt checklist by Polly Bradley
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SNOW AND ICE CONTROL CHECKLIST

ALT STORAGE AREAS
re storage areas located far away from water supplies, wells, aquifers, lakes, ponds, wetlands, bogs,
id other sensitive areas?
re all salt piles stored in sheds?
not, are storage areas covered and on impervious pads?
re storage areas properly drained?
;an brine from drainage systems be dried for use on roads?
: handling area unobstructed and clean of spilled chemicals?
-re truck loading and unloading operations shielded from wind and weather?
SB salt shipments planned so no extra handling or temporary outside storage is needed?

:HEMICAL APPLICATION
lave sensitive areas (water supplies, aquifer recharge areas, etc.) been identified?
\re reduced salting rates or other special measures used to protect sensitive areas?
vre different levels of service used for different road types and weather conditions?
s the no-salt alternative or sand/salt alternative used wherever possible?
we individual maintenance crew members assigned the same section of road and the same equipment
Dr each storm?
s information on new techniques sought and used when appropriate?

EQUIPMENT AND MAINTENANCE
Are ground-speed controllers used for all salt spreaders?
Are spreaders calibrated before the winter season begins, with actual tests of material to be used?
Are underbody scrapers used to scrape the road before applying chemicals?
's preseason maintenance done before the winter begins?
's equipment maintenance done immediately after each storm?
Are spare parts on hand before the season begins?

SNOW DUMPING
Is snow that is removed from highways, parking lots, and other salt-treated areas disposed of in areas
where water supplies will not be contaminated?
Is direct dumping into rivers, wetlands, lakes, ponds, and bogs avoided?
Is snow dumped away from sanitary landfills, to avoid leaching of wastes?

TRAINING AND PLANNING
Are snow schools or other training sessions held to train snow removal equipment operators?
Do crew members know where sensitive areas are and how to treat them, especially on their individual
sections of road?
Are crew members familiar with the DEQE overlay maps showing aquifers, roads, and salt-storage
areas?
Are outside experts brought in to explain groundwater issues at snow schools?
Are crew members asked for suggestions on maintenance of the areas they are familiar with?
Do local conservation commissioners and board of health members help in the planning stage?
Are levels of service planned before the winter starts?
Do crew members understand the connection between salt levels and public health?
Is the public warned to drive carefully in areas that are not salted or are given minimal chemical
ireatment?

YES
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SOURCES OF INFORMATION

All Season Surfacing Corporation (Plus Ride)
1424 148th Avenue SE, Bellevue, WA 98007
206-613-5683

Massachusetts Department of Environmental Quality Engineering, Division of Water Supply (DEQE)
1 Winter Street, 10th Floor, Boston, MA 02108
617-292-5947

Massachusetts Department of Public Works (MDPW)
Highway Maintenance Department, Snow and Ice Control Program
10 Park Plaza, Suite 7213, Boston, MA 02116-3973
617-973-7740
Implements the state's road salting policies; supervises the MDPW district headquarters.
There are eight MDPW districts in Massachusetts. Comments or complaints about road conditions or salting
practices should be directed first to the supervisor of the district in which the road is located. The district
headquarters are:
District 1: 270 Pittsfield Road, Lenox, MA 01240
413-637-1750
District 2: North King Street, Northampton, MA 01060
413-584-1611
District 3: P.O. Box 885, Worcester, MA 01613
617-754-7204
District 4: 519 Appleton Street, Arlington, MA 02174
617-648-6100
District 5: 485 Maple Street, Hathorne, MA 01937
617-774-3190
Districts 6 & 7: 1000 County Street, Taunton, MA 02780
617-824-6633
District 8: 400 D Street, South Boston, MA 02127
617-482-0811

Massachusetts Executive Office of Environmental Affairs
MEPA Unit
100 Cambridge Street, 20th Floor, Boston, MA 02202
617-727-5830
Oversees the development of generic environmental impact reports (GEIRs), including the GEIR for the snow
and ice control program.

Massachusetts Turnpike Authority
Engineering and Maintenance
668 South Ave., Weston, MA 02193
617-237-3250

Metropolitan District Commission (MDC)
Director of Operations, Snow and Ice Control
Central Services, Division
25 William Day Blvd., Boston, MA 02125
617-727-1680

Pioneer Valley Planning Commission
26 Central Street, West Springfield, MA 01089
413-781-6045

PK Innovations (Verglimit)
244 South Service Road, Stoney Creek, Ontario
L8E2N9
Canada
416-662-7137

Shade Tree Laboratories
University of Massachusetts, Amherst, MA 01003
413-545-2402

Groundwater Project/Massachusetts Audubon Society 17
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MAT. Marine Inc.
22 Fox Run

East Sandwich, Massachusetts 02537
(508) 833-0486

Gale Associates, Inc.

8 School Street

P.O.Box 21

Weymouth, MA. 02189

RE:. Foundry Pond

Hingham, MA.

Dear Ms. Hendrickson,

We are pleased to quote the following for the above

referenced project:

Contract 1.

1. Dredging by clam shell

23,000 c.y, — $10.00/c.y. $230,000.00

.:... .2, Loading and trucking 30 miles round trip

23,000 c.y. — $3.00/c.y. 69,000.00

3. Mobilization and demobilization of all equipment.

25/600.00

$324,600-00

i

**̂ \
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Page 2

It is our intent to "dredge the pond with a barge-mounted

crane, to load the material onto smaller barge, and to transport

barge to side of pond and unload. During the dredging, equipment

* and material vill remain inside a jointless silt fence. After dredge

material has dried/ loading and trucking will begin.

Michael J. Hallam

President

• • Bid, performance and payment bonds are available. Liability

insurance' is in.for.ce certificate is available.

I Sincerely,

i
i
i
i
i.
i
i
i
i
i
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TO:

READ EXCAVATING CO., INC.
87 Manatee Rd.

HINGHAM, MA 02043

(617) 335-3827/331-2815

Gale Associates inc

8 school st

weymouth Ma.

DATE
Dec.28 i989

JOB NAME/LOCATION

PHONE _, ,- , -337-5^53

FOUNDRY POND DRAWDOWN &. KXCAVAU'IO

Attn- Lisa Hendriclcson

* J O B D E S C R I P T I O N

of steel plate diversion dam & coffer dam $15000

headvall & pipe with all realted

silt fencing excavating & pumping $38950

of all dams headwall pipeinq silt fence hay and

perform a qenrsl clean up $̂ 0000

Excavation & renoval of silt $125000

Total $198950

This estimate is for completing the job as described
above. It is based on our evaluation and does not include
material price increases or additional labor and materials
which may be required should unforeseen problems or
adverse weather conditions arise after the work has
started.

ESTIMATED
JOB COST ,

ESTIMATED
BY

FORM 71+2

D-3

McSee - 1OS5 EAST STATE ST. - ATHENS. OHIO 4S7t
To ReoKter Call ToU-Free l-aoO-526-1Z72

ORIGINAL
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PUBLIC. COMMENTS.
Pond D.Is.9nps.t.ic../F_eas.ibI.l..i.ty....S.tu.d>/. Final Meeting.

March 12, 199O

(Q): Is the amount of sediment accumulation in the southern end
of Foundry Pond attributable to natural deposition?

(A): Based on existing conditions of low concentrations of total
suspended solids at the Inlet, this high rate of
accumulation is not continuing and was historical in origin
The origin of these deposits is unknown, but downstream
transport during the dredging of the Weir River, circa
1950' s, and/or DPUI attempts to bulldoze the pond sediments
are plausible explanations.

CO): Do the estimated dredging or dry excavation costs Include
permitting?

(A): No, If permitting was done In-house substantial costs of
$2O-5O,OOO could be saved.

(Q): Will the dam be Impacted by dredging of the pond?

(A): According to the engineers at GEI, who performed the dam
evaluation and rehabilitation plan. Increasing the storage
volume will not affect the structural stability of the dam
and no heavy, earth-moving equipment should be operated near
the dam.

(Q): If drawdown of the pond occurs, what fish species do you
recommend for stocking?

(A): Given the small size of the pond, only one (1) of the
gameflsh species, either largernouth bass or pickerel. The
river's fish community should recolonize the pond once it Is
refilled.

(Q): Should the Town Invest a large sum of money to reconstruct
the Foundry Pond fish ladder if water quality in the pond 1
poor? Is it wise to expend a large sum of money to repair
an upstream fish ladder (Triphammer Pond 3 if the Foundry
Pond ladder is rnalfunctlonal because It has no flow during
the time of the spawning run?

(A): The Town must prioritize the restoration of Its
impoundments, but it would make sense to restore Foundry
Pond then its fishway, followed by restoration of the
LIPStrearn fIshways and Impoundments,

E-l
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Public Comments
Page 2

(Q) : Could the dredged material be used to cap the landfill?

(A): This Is a possibility and should be Investigated.

(Q): Why are water levels so variable In the Weir River and
Foundry Pond?

(A): A combination of increased volumes and rates of surface
runoff from urbanized areas and actuifer withdrawals by the
Hingham Water Company. The latter impacts are most evident
during the summer when peak water supply demands occur
concurrently with Increased evapotranspiration and less
aquifer recharge.

(O): Given the state's current fiscal problems, do you know of
any funding s^ources for the pond restoration work?

(A): There is a $6O,OOO grant available to the state's regional
conservation districts, issued by the Nonooint Source
Pollution Control Program, to be expended on an
Implementation program which would control urban runoff.
This project would seem applicable so you may wish to
contact your regional conservation district office for more
information. You may also want to approach Town contractors
who might be more apt to bargain their fees.

CO): Can drawdown be accomplished safely by removing the
flashboards at the entrance to the fIsh ladder?

(A): The most efficient way of drawing down the pond's water-
level would be to utilize the low level outlet, but this may
not be ooerable and GEI has recommended construction of a
new low level outlet structure.

[END OF PUBLIC COMMENTS]
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Hioth Langmaid and committee
member Diana Kernel objected to
that concept and suggested (here be

•lie sort of limit on the number of
isecutive years a teacher could

lain the position.
"I don't like the idea that just

Icby cast I he lone ni?<;.-i t iv<' vuu-
against lirbe. Sheehan and Watson.

The committee also approved the
appointment of the following coach-
es:

.John Anderson, boys' soccer,
$1.820: (rack. $1,941; David Ber-

Francy, golf. S971.
Gjesteby voted against Anderson

as track coach and against Brady as
assistant track and JV field hockey
coach.

The committee unanimously ac-

chance.
Crowell said he had re-|

positions and only Stover
aid Haase had applied fo
school job. "Mr. Esposito
wanted to stay at Osgood,'

1
I
I
I
I
I
I
I

.-'• ' ' The Patriot Ledger/Stoktey Towtes

Naturalist John P. Richardson, who is taking on Hingham selectmen over the Weir River
dredging issue, sits beside the winding waterway.

Dredging controversy began in '82
HINGHAM — The controversy over

plans to dredge the Weir River began in 1982.
when several residents who had built homes
near the river complained to selectmen.

They claimed their homes were flooding
because the town had failed to clean up and
clear the river.

There had been unusually heavy rains that
spring.

The residents asked the town to clear the
river of debris, vegetation and silt that had
accumulated since the river was last dredged
in 1956. Dorothy and Donald Tarzia of 262*
East St. went as far as to sue the town,
alleging the 1982 flood damaged their base-
ment. That suit is still pending.

Selectmen asked then Highway Superin-
tendent Herbert, Cole to produce a river
cleaning and maintenance plan.

When the highway department's proposal

was reviewed by the conservation commis-
sion, it was rejected.

The commission said the need for the
project had not been proven since few homes
were affected, the plans were incomplete, the
dredging would not stop flooding of homes in
the river's flood plain, and the project would
harm the river's environment.

The town appealed the commission's deni-
al to state environmental officials. The town
argued the proposal was merely a routine
river maintenance project that would not
have harmful long-term environmental ef-
fects.

Late last week, the state Department of
Environmental Quality Engineering decided
the town would have to conduct a complete
environmental impact review and file a
report with the state. Town officials say
preparing that report could cost $15,000.

Naturalist qu<
By Solace Tobey
Patriot Ledger Staff

HINGHAM — A local naturalist has
asked the town moderator to set up a
committee to investigate the proposed dredg-
ing of the Weir River — a project backed by
the highway department and selectmen.

John P. Richardson, who also is a conser-
vation commission member, contended that
the project will cost too much, will do
environmental and aesthetic damage and
could drain wetlands enough to open up land
along the river for more development

In his letter — addressed to the town's
citizens, the moderator and other town
boards — Richardson also asked the
committee to" investigate whether selectmen
are "conspiring" with development interests
to drain the wetlands along the river.

And he asked whether the board has tried
to undermine the effectiveness of the conser-

' vation commission, which strongly opposes
the dredging project.

Selectmen deny his allegations, saying the
project is routine maintenance needed to
prevent flooding of homes along the river.

Board member Edward Lewiecki described.
Richardson's letter as "long on rhetoric and
short on facts."

Richardson's request for an investigation
may have died already. Moderator Thomas
UP. O'Donne!! yesterday said he never had
appointed a committee or commission with-
out the authorization of town meeting and
would not do so in this case unless voters at
town meeting ask for an investigation.

Only days, before Richardson's letter, the
sUte Office of Environmental Affairs decid-
ed that the river cleaning and dredging plan
requires a full environmental impact review.
Until that review is completed and the state's
concerns are satisfied, the project cannot
proceed.

Richardson is a member of the town's
conservation commission and Bare Cove
Park committee. He is an ardent environ-
mentalist who has opposed the river cleaning
plan since the highway department unveiled
it about 18 months ago.

In his letter, he said:
"It is a mystery to me why the selectmer

are ... promoting a proposal to dredge ove'
three miles of the Weir River from Mair
Steet to the sea; a proposal that appears t<
lack any factual data whatsoever; a propose
that will wreak environmental and aestheti
cal genocide to the entire inland portion c
the Weir River valley; a proposal that will ai



><•-! Palardy. girls' gym-
i.Sx James Sullivan, as-
)o(Ball. $1,820; Kennan
girls' soccer, $1,820; James

>led against Anderson
and against Brady as

track and JV field hockey

rnBittee unanimously ac-

sclf and Streeler on the subject.. He
said Strceter thought that perhaps
Esposito wanted to apply for the high
school post and had not had the
chance.

Crowell said he had re-posted the
positions and only Stover and Don-
ald Haase had applied for the high
school job. "Mr. Esposito told me he
wanted to stay at Osgood,'1 he said.

dents in the public hcnuui S.VSLCJJI .

A visiting team of inspectors
checked for compliance with 61 regu-
lations, finding the schools to be
remiss in only one area, which con-
cerned parental approval of their
child's specific 766 program. Parents
were signing the wrong form and the
correct one will be available and in

nications and cooperation, Charl ion
said.

"1 guess you'd have to say special
education teachers arc special peo-
ple," said Charles Waterhouse. Hull 's
special education administrator. He
presented a report on the review to
school committee members this
week.

Naturalist questions river dredging
By Solace Tobey
Patriot L«dgcr Staff

HINGHAM — A local naturalist has
asked the town moderator to set up a
committee to investigate the proposed dredg-
ing of the Weir River — a project backed by
the highway department and selectmen.

John P. Richardson, who also is a conser-
vation commission member, contended that
the project will cost too much, will do
environmental and aesthetic damage an'd
could drain wetlands enough to open up land
along the river for more development.

In his letter — addressed to the town's
citizens, the moderator and other town
boards — Richardson also asked the
committee to* investigate Whether selectmen
are "conspiring" with development interests
to drain the wetlands along the river.

And he asked whether the board has tried
to undermine the effectiveness of the conser-
vation commission, which strongly opposes
the dredging project.

Selectmen deny his allegations, saying the
project is routine maintenance needed to
prevent flooding of homes along the river.

Board member Edward Lewiecki described.
Richardson's letter as "long on rhetoric and
short on facts."

Richardson's request for an investigation
may have died already. Moderator Thomas
L.P. O'Donnell yesterday said he never had
appointed a committee or commission with-
out the authorization of town meeting and
would not do so in this case unless voters at
town meeting ask for an investigation.

Only days, before Richardson's letter, the
state Office of Environmental Affairs decid-
ed that the river cleaning and dredging plan
requires a full environmental impact review.
Until that review is completed and the state's
concerns are satisfied,. the project cannot
proceed.

Richardson is a member of the town's
conservation commission and Bare Cove
Park committee. He is an ardent environ-
mentalist who has opposed the river cleaning
plan since the highway department unveiled
it about 18 months ago.

In hts letter, he said:
"It is a mystery to me why the selectmen

are .. - promoting a proposal to dredge over
three miles of the Weir River from Main
Steet to the sea; a proposal that appears to
lack any factual data whatsoever, a proposal
that will wreak environmental and aestheti-
cal genocide to the entire inland portion of
the Weir River valley; a proposal that will aid

Hingham
Hingham news also on Page 16

development in the river valley because it
will drain wetlands and marshes; a proposal
that will eventually spend hundreds of thou-
sands of tax dollars perpetually — like
forever."

Richardson has said the proposed dredging
would cost much more than the $50.000
selectmen have estimated. He said it would
do irreparable environmental damage to the
small scenic river, which winds its way from
Main Street to the sea. And he said it would
not stop the 'seasonal flooding that has
plagued the four to five residents who built
homes in the river's flood plain.

Earlier this week, Richardson said the
investigating committee should look into the
question of whether one or more of the
selectmen are friendly with a developer or
development interests. He refused to identify
the development interests.

"The dredging proposal might be an effort
to open up this area for development, and
they {the committee) should look into it," he
said.

In another part of his letter. Richardson
mentions that a prominent developer recent-
ly purchased the old Leavitt Farm — now the
Kress Farm — off Leavitt Street. Developer
David Chase of Hingham has bought the
farm and has shown the planning board
preliminary plans for 20 houses on the 33-
acre farm.

"Is it not reasonable to raise the question
that the selectmen's Weir River drainage
channel and wetland drainage proposal may
lower water tables on the old Leavitt Farm
enough to facilitate development of that farm
beyond what is presently possible?" Rich-
ardson asked.

He cited a 1954-56 dredging project, which
he said changed the beautiful Weir River into
a huge drainage channel so that adjacent
wetlands dried up and could be developed. He
said developer Wallace Marden was able to
build houses on Village Lane in a previously
wet area because the river's water table
dropped.

Chase was unavailable for comment this
week. But partner Philip Murphy said the
Weir River dredging proposal had never
come up in discussions on development of

the Kress Farm. Murphy said plans for th(
farm had not yet been presented to the
conservation commission.

Selectman Lewiecki, who has supervisee
the project for his board, argues that a ful.
review of the river cleaning and maintenanct
proposal is unnecessary because the town ha;
thoroughly documented the need for th(
project. Lewiecki has said the environments
review could cost the town §15,000.

Lewiecki said he would not benefit person
ally from the river cleaning project evei
though his Eastgate Lane house sits about 4(
feet from the river. He said he has lived nea
the river for 15 years but it has never gon<
over its banks in his area or flooded hi:
house.

Lewiecki and Selectmen Chairman Kat
Mahony both denied any connection wit
developers or development interests.

Lewiecki said the board was merely pursi
ing the usual channels when the highwa
department appealed the conservation con
mission's rejection of the project to the stat-
"The board made the decision and acted as
board, not as individuals,'1 he said.

Selectmen did not act in an underhande
manner regarding recent appointments t
the conservation commission, nor did the
try to start a feud with anyone, he said. "It
disturbing for the board of selectmen to I
accused of various things on the basis of n
facts," Lewiecki concluded.

Selectman Eugene Bickford said selec
men have to look into, issues when citizei
complain. Bickford suggested Richardsc
was wrong when he suggested politics ei
tered into the recent appointments of tv
new members to the conservation commi
sion. 4'I suggest he learn the duties of tf
board of selectmen before he continu
criticizing the board," Bickford said.

Mahony said she thought calling tl
cleaning of the river a dredging project was
misnomer since only a minimal amount
material will be removed.

She also denied selectmen conspired
undermine the effectiveness of the conserv
tion commission when they recently refus
to reappoint two long-time commmissiom
and replaced them with new members t
board interviewed in March.

"The conservation commission is a coi
mittee appointed by/selectmen and should,
some degree, reflect the views of selectmer
think for them to/be totally independent
wrong," Mahony qaid.

1
I
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FOUHDRYPOHD JULY 17,1984
Looking south from above the Damsite {lower center)
toward the Railroad Bridge {upper left}. The partially

completed desilting of the Pond undertaken by the
Conservation Commission in the late 70's.
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.m^rowev^r^i the unei
Country club development committee member

John Bany explained this week applicants will be
assigned numbered wrist bands while standing In

dlsf^Med a p . m r o w e v ^ r i e uneis very'
long earlier than that, the committee will allow
applicants, In numerical order, to begin filling out
the applications sooner.

said, non-resident permit-holders will be required
to return their golf permits, and Hingham residents
will be awarded the permits In the order that their

(Seepage 11)

Public invited to participate in Foundry Pond restoration
By Nancy McLanfhlin
Mariner staff

Hingham residents who live within the watershed of
Foundry Pond will be able to participate in the planning
process for the restoration project at a meeting
Wednesday, July 27, at 7 p.m. at the pond off Kilby St

In case of rain, the meeting will be held at town hall.
"Purpose of the meeting Is to expl In the ongoing

diagnostic feasibility study of Foundry Pond conducted
by Gale Associates ofWeymouth," said LisaHendrickson,
aquatic biologist with Gale.

She will be at the meeting as will representatives of
the conservation commission ;.and .KVAssoclattes,

. coffsul tants bif -the-prbjecfc' * ̂ t̂ '̂''̂  $£&• .
"We'd like residents* help to set restoration goals that

are realistic" said Hendrickson.
"It Is heavily vegetated along the shore.
"We'd like to restore and enhance the existing

recreational uses at the pond.

"We'd also like residents to see the degraded condition
and offer their opinion on how they perceive the current

j water quality of the pond.
"If people come to the meeting at the pond, they can

see what the pond has to offer recreatlonally and as far
as historic significance."

Foundry Pond and Its associated land Is currently
used for fishing, binding and hiking, she said.

According to Hendrickson, Foundry Pond was created
in 1825 by a field stone dam within the Weir River to
supply power to an iron foundry at the river.

"It was called Thomas' Pond then," she said.
"The dam is in need of repair and the town is seeking

funds for the work," she said.
•£-': "Along the side of the dam Is a 'fish ladder,1 a series of
steps which water flows down to create a current to
attract herring to migrate upstream," she noted.

The pond was donated to the town tn 1961 by the
Sportsmen's Club, according to Hendrickson.

"Alot of wildlife and aquatic wildlife live In the pond,"
she said. • '

"The dam provides Interface between the fresh water
pond ecosystem and the estuary located at Its base."

Over the last 30 years, the pond has been In an
accelerated process of aging, she said, and is becoming a
swamp.

"It went from a place where swimming took place to a
huge Island extending across half the pond," said
Henrickson, who added that It has lost half Its size.

Its maximum depth Is six feet she said and It is less
(See page 5)

Holly Santangelo, an environmental engineer
with Gale Engineering, begins tests on Foundry
Pond. (Chris Edwards]

Kids are going to summer camp;
where do teachers spend vacation?

It's summer vacation, and many students typically go
to camp, spend time at the beach or travel with their
parents.

But what do teachers do with their time off between
now and Sept 6? '

According to local school principals, teachers' ac-
tivities can range from backpacking through Europe to
running asummer camp toplannlnga trip to Russia for
local students next spring.

The camp is a family affair Jor
Schreider, a Newton resident who
has taught in Hingham Jor 18 years.

"1 teach world history." she said. "Thu win H* in .-c
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Pond restoration
(Continued from page 1)

than five acres.
Hendrickson said that If nothing Is done now about

the situation, ths cost will be tremendous to reverse the
situation in the future.

As part of the project, water quality sampling at the
pond has been going on since October, 1987, she said,
and will continue until October, of this year. The final
report will be given next winter to the conservation
commission.

"It will have the water quality data we have collected,
and recommendations for restoration of the pond,"
Hendrickson said.

Phase II of the project, for which the town will
resubmit an application of funds, will be the actual
restoration; she said.

Phase I of the p'fbject cost $43,000. The town's share
is $13.000 and ttift-'rest is funded by the Clean Lakes
Program administered by the Division ofWater Pollution
Control, Department of Environmental Quality
Engineering, according to Hendrickspn,

It's a year-round water quality sampling program
being overseen by the Hingham Conservation Commis-
sion," Hendrickson said.

At the meeting, Hendrickson said she will explain to
residents how their land use activities several miles
upstream can impact the pond's water quality.

For example, fertilizer applied to lawns within the
Foundry Pond area can wash into the river, and
subsequently the pond.

"Fertilizer promotes plant growth," she said.
Hendrickson said she will suggest ways residents can

reduce their impacts on the pond.- •.
About 20 miles of land draw Into the pond, she said,

which is filling in with sediment • •
The sediment originally came from the watershed

area and is making the pond shallower. •
"It provides a habitat foraqua tic vegetation and there

Is less water area.
"Because the circulation of water moving through the

pond has been reduced, the pond Is half its original
size," she said,

"It doesn't even meet the definition of a pond anymore.
It is a shallow marsh." . .

The fish quality has been reduced," she said. .
"We haven't done a survey, but there are warm water

fish and pnapplng turtles," she said.

FOUNDRY POND
WATERSHED MAP

"One of the goals of the restoration is to Improve
circulation by sediment removal." she said. That would
probably be limited dredging to deepen the pond and
Improve the circulation.

If the sediment is. being transported into the pond, it
may need to be controlled, Hendrickson.

If the sediment in the pond is releasing nutrients
available for plant growth, that may also need to be
controlled as well, she said.
• Hendrickson said she would like feedback from
residents on such things as whether they would like to
see swimming available In the pond

"If so, we will talk about how to go about it," she said.
The meeting should last about an hour, Henrtckson

said.
"People should come to learn about how they can help

the urban watershed." she said.

AUTO RECONDITIONING'
UP

COMPLETE JOB
FREE RENTAL

Call For Appi, 826-6682

L

Thank voti for
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: Environmental Notification Form

ENVIRONMENTAL NOTIFICATION FORM

1. SUMMARY

A. Project Identification

I
I
I
I
I
I
I
1

4. Amount (if any) of bordering vegetated wetlands,- salt marsh, or tideiands to be dredged,
filled, removed, or altered (other than by receipt of runoff) as a result of the project.

•*• * ^-^ acres square feet.
5. This project is categorically included and therefore requires preparation of an EIR.

Yes X NO ?

H B. Narrative Project Description
Describe project and site.

( Foundry Pond is a small 3.9 acre impoundment located in the northeast
section of Hingham. The Weir River flows into the pond from- the south
and exits via a dam, spillway, and flume located at the northern edge
of the pond.

I

rttyfT Hingham, MA

A,MH»«« Hingham, MA"
3 F«?t ^Amnn»"-i»pviit unknown

Appmy, Cof ? J^-'-jWiU Stat"* nf Prni*.r-f n<.sinn 50 % Comp''1"'

Historical dredging of the Weir River has escalated deposition of sediments
in the southern section of the site adjacent to the inlet. This
sedimentation has formed an emergent marsh and reduced open water area
by 30%.

A drawdown/dredging program is proposed that would restore the actual
open water area of the pond and decrease the macrophytic population.

SEE ATTACHED NARRATIVE AND FIGURES.
ALL INFORMATION PRESENTED IS TAKEN FROM "FOUNDRY POND DIAGNOSTIC/
FEASIBILITY DRAFT FINAL REPORT", DECEMBER, 1989, GALE ASSOCIATES, INC.

Copies of the complete ENF may be obtained from (proponent or agent):
Name: Irwin Silver SLtein __ Firm/Agency: Gale AfiRnr -La t

8 School Street. Weymourthn*. NO. 61 7-

1986 THIS IS AN IMPORTANT NOTICE. COMMENT PERIOD IS LIMITED.
For Information, call (617) 727-5830

1/9/87 3Qi CMR - 101



301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.2

C. List the Stale or Federal agencies from which permits or other actions have been/will be sought:
Agency Name Permit Date filed; Hie no.

Army Corps of Engineers 404
DEP-Waterways Chapter 91 _
DEP-tfetlands Order of Conditions I
DEP-Water Pollution Cntrl Water Quality Certificate ™

D. List any government agencies or programs from which the proponent will seek financial assistance
for this project:

Agency Name Funding Amount

Construction Long Term
Impacts Impacts

Inland Wetlands — —
Coastal Wetlands/Beaches
Tidelands
Traffic , •-.
Open Space/Recreation . — -,
Historical/Archaeological — ^
Fisheries/Wildlife X _
Vegetation/Trees .
Agricultural Lands :
Water Pollution
Water Supply/Use
Solid Waste
Hazardous Materials
Air Pollution
Noise
Wind/Shadow
Aesthetics '. 5 ^
Growth Impacts
Community/Housing and the

Built Environment
Other (Specify) _ .

2. List the alternatives which have been considered.

Herbicides
Mechanical Harvesting

1/9/87 301 CMR - 102

I
I
I
I

I
I

E. Areas of potential impact (complete Sections 11 and 111 first, before completing this section). |
I, Check all areas in which, in the proponent's judgment, an impact of this project may occur. Positive

impacts, as well as adverse impacts, may be indicated.

I
I
I
I
I
I
I
I
I
I
I
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.3

F. Has this project been filed with EOEA before? No Yes _ EOEA No.

G. WETLANDS AND WATERWAYS

1. Will an Order of Conditions under the Wetlands Protection Act <c.!3ls.40> or a License under
the Waterways Act (c.91) be required?
Yes x No

2. Has a local Order of Conditions been:
a. issued? Date of issuance _n.O ; DEQE File No
b. appealed? Yes ;No

3. Will a variance from the Wetlands or Waterways Regulations be required? Yes
Mr. X

II. PROJECT DESCRIPTION

A. Map; site plan. Include an original 8l,4 x 11 inch or larger section of the most recent U.S.G.S.
7.5 minute series scale topographic map with the project area location and boundaries clearly
shown. If available, attach a site plan of the proposed project.

B. ~ Stale total area of project: 3.9
Estimate the number of acres (to the nearest l/IQ acre) directly affected that are currently:
1. Developed acres 6. Tidelands acres
2. Open Space/ 7. Productive Resources

Woodlands/Recreation acres Agriculture acres
3. Wetlands _Lii4cres Forestry acres
4. Flood plain acres 8. Other acres
5. Coastal Area acres

C. Provide the following dimensions, if applicable:
Existing Increase Total

Length in miles ,
Number of Housing Unns
Number of Stories
Gross Floor Area in square feet
Number of parking spaces
Total o! Daily vehicle trips to and from site
(Total Trip Ends)
Estimated Average Daily Traffic on road(s)
serving site

1

3.

D. TRAFFIC PLAN. If the proposed project will require any permit for access to local roads or
state highways, attach a sketch showing the location and layout of the proposed driveway(s).

NA

1/9/87 301 CMR - 103



301 CUR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.4

111, ASSESSMENT OF POTENTIAL ADVERSE ENVIRONMENTAL IMPACTS

Instructions: Explain direct and indirect adverse impacts, including those arising from general
construction and operations. For every answer explain why significant adverse impact is
considered likely or unlikely to result. Positive impact may also be listed and explained.

Also, state the source of information or other basis for the answers supplied. Such
environmental information should be acquired at least in part by field inspection.

A. Open Space and Recreation
1. Might the project affect the condition, use..or access to any open space and/or recreation

area?

Explanation and Source:
The project would improve the recreational/aesthetic values of the

B. Historic and Archaeological Resources
1. Might any site or structure of histpric significance be affected by the project? (Prior

consultation with Massachusetts Historical Commission is advised.)

2. Might any archaeological site be affected by the project? (Prior consultation with
Massachusetts Historical Commission is advised.)

Explanation and Source:

C. Ecological Effects
1. Might the project significantly affect fisheries or wildlife, especially any rare or endangered

species? (Prior consultation with the Massachusetts Natural Heritage Program is advised}.

Explanation and Source:

j/g/87 301 CMR - !04
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pond by increasing fish habitat-as well as water quality. •

2. Is the project site within 500 feet of any public open space, recreation, or conservation land?

Explanation and Source: M

The site itself, along with 32 acres of surrounding land is town •
conservation land.

I
Explanation and Source: ' •

See enclosed letter from the Mass. Historical Commission. *

I
I
I

The project will result in increased habitat and water quality I
for fish populations. There are no documented records of rare 9
endangered wildlife species at the pond.

I
I
I
I
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.5

2. Might the project significantly affect vegetation, especially any rare or endangered species
of plant? (Prior consultation with the Massachusetts Natural Heritage Program is advised.)

(Estimate approximate number of mature trees to be removed: )
Explanation and Source:

There are no known rare or endangered plant species at the pond,
Nuisance vegetation will be removed in order to restore the
pond to a healthier condition.

3. Agricultural Land. Has any portion ol the site been in agricultural use within (he tast 15 years?
If yes, specify use and acreage.

Explanation and Source:

No

D. Water Quality and Quantity
1. Might the project result in significant changes in drainage patterns?

Explanation and Source:

Yes. The project would eliminate the 3 channels now present in the
southern section of Foundry Pond. The inlet would discharge directly
into the pond instead of dividing into channels through the emergent
marsh.

2. Might the project result in the introduction of any pollutants, including sediments, into marine
waters, surface fresh waters or ground water?
Explanation and Source;

There is the possibility that some sediment would escape down stream.
Therefore, the drawdown method followed by conventional excavation
equipment for dredging is the preferred method in order to minimize
sediment flow. , .

99 99.>
cubic yards

3. Does the project involve any dredging? No Yes x—Volume4ij_±i~.4 If 10,000
cy or more, attach completed Standard Application Form for Water Quality Certification,
Part I (314 CMR 9.02(3», 9.90, DEQE Division of Water Pollution Control).

[to be completed by town]
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

I
I

4. Will any part of the project be located in flowed or filled lidelands, Great Ponds, or other •
waterways? (Prior consultation with the DEQE and CZM is advised.) •
Explanation and Source:

No

5. Will the project generate or convey sanitary sewage? No 5— Yes
If Yes, Quantity: gallons per day
Disposal by: (a) Onsite septic systems Yes No

(b) Public sewerage systems (location; average and peak daily flows to
treatment works) '•" - — Yes No

Explanation and Source:

I
I

I
I
I
I
I

7. Is the project in the watershed of any surface water body used as a drinking water supply?

ExpJanarion and Source: I

Yes, Accord Pond, located approximately 2^ miles southwest of the ™
site, is in the Foundry Pond watershed. Some sections of the pond
are in a Zone II area for well protection.

6. Might the project result in an increase in paved or impervious surface over a sole source
aquifer or an aquifer recognized as an important present or future source of water supply?

Explanation and Source:

No

• 8. Are there any public or private drinking water wells wiihin a 1/2-mile radius of the proposed
project?
Explanation and Source:

Yes, 1 residential well
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.7

9, Does the operation of the project result in any increased consumption of water?

Approximate consumption gallons per day. Likely water sourceis) _

Explanation and Source:

No

E. Solid Waste and Hazardous Materials
1. Estimate types and approximate amounts of waste materials generated, e.g., industrial,

domestic, hospital, sewage sludge, construction debris from demolished structures. How/
where will such waste be disposed of?

Explanation and Source:

No

2. Might the project involve the generation, use, transportation, storage, release, or disposal
of potentially hazardous materials?

Explanation and Source:

No

3. Has the site previously been used for the use, generation, transportation, storage, release,
or disposal of potentially hazardous materials?

Explanation ond Source;

NO

P. Energy Use and Air Quality
I. Will space heating be provided for the project? If so, describe the type, energy source, and

approximate energy consumption.

Explanation and Source:

NA
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.8

2. Will the project require process heat or steam? If so, describe the proposed system, the fuel
type, and approximate fuel usage.
Explanation and Source:

No

I
I
I
I
I
I

3. Does the project include industrial processes that will release air contaminants to the
atmosphere? If so, describe the process (type, material released, and quantity released).
Explanation and Source: H

No «

I
I
I
I
I
I

4. Are there any other sources of air contamination associated with the project (e.g. automobile
traffic, aircraft traffic, volatile organic compound storage, construction dust)?
Explanation and Source:

No

5. Are there any sensitive receptors (e.g. hospitals, schools, residential areas) which would be
affected by air contamination caused by the project?
Explanation and Source:

No

G. Noise
I. Might the project resuft in the generation of noise?

(Include any source oi noise during construction or operation, e.g., engine exhaust, pile
driving, traffic.)
Explanation and Source:

Some temporary noise will be evident during construction.
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P.9

2. Are there any sensitive receptors (e.g., hospitals, schools, residential areas) which would be
affected by any noise caused by the project?
Explanation and Source;

The population in the Foundry Pond area is sparse. Therefore,
noise impacts would be minimal.

3, Is the project a sensitive receptor, sited in an area of significant ambient noise?
Explanation and Source:

No

H. Wind and Shadow
1. Might the project cause wind and shadow impacts on adjacent properties?

Explanation and Source:

No

I. Aesthetics
1. Are there any proposed structures which might be considered incompatible with existing

adjacent structures in the vicinity in terms of size, physical proportion and scale, or
significant differences in (and use?
Explanation and Source:

No

2. Might the project impair visual access to waterfront or other scenic areas?
Explanation and Source:

No
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.28: continued

P. 10

IV. CONSISTENCY WITH PRESENT PLANNING

Discuss consistency with current federal, state and local land use, transportation, open space,
recreation and environmental plans and policies. Consult with local or regional planning
authorities where appropriate.

This project is a restoration measure. It is consistent with land use
open space, recreation, environmental plans and policies.

V. FINDINGS AND CERTIFICATION

A. The public notice ..of environmental review has been/will be published in the following
newspapers):

(NAME) (Date)

B. This form has been circulated to all agencies and persons as required by 301 CMR 11.24.

Date Signature of Responsible Officer
or Project Proponent

Name (print or type)

Address

Date Signature of person preparing
ENF (if different from above)

Name (print or type)

Address .

Telephone Number Telephone Number
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301 CMR: EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS

11.29: FORMS OF NOTICE

(1) PUBLIC NOTICE OF ENVIRONMENTAL REVIEW PROJECT:

FORMS OF NOTICE
(1) PUBLIC NOTICE OF ENVIRONMENTAL REVIEW

PROJECT: Foundry Pond Dredging/ Drawdown
(Brief description of project(

LOCATION: HinRham. MA

PROPONENT: Town of Hlngham

The undersigned is submitting an Environmental Notification Form ("ENF") to the Secretary of Environmental

Affairs on or before .
(Date)

This will initiate review of the above project pursuant to the Massachusetts Environmental Policy Act ("MEPA",

G.L. c. 30, sees. 61, 62-62H). Copies o( the ENF may be obtained from:

Gale Associates, Inc., 8 School Str-PPf, ifaymnnHi, MA n?l f lQ
(Name, address, phone number of proponent or proponent'* agent)

Copies of the ENF are also being sent to the Conservation Commission and Planning Board of Hlngham ,
(Municipality)

where they may be inspected.

The Secretary of Environmental Affairs will publish notice of the ENF in the Environmental Monitor, will receive
public comments on the project for twenty days, and will then decide, within ten days, if an Environmental Impact
Report is needed. A site visit and consultation session on the project may also be scheduled. All persons wishing
to comment on the project, or to be notified of a site visit or consultation session, should write to the Secretary
of Environmental Affairs, 100 Cambridge Street, Boston, Massachusetts 02202, Attention: MEPA Unit, referencing
(he above project.

By
(proponent)

1/9/87 301 CMR - ill
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February 20, 1991

Diane Finnic
Gale Associates, Inc.
8 School Street
P.O. Box 21
Weymouth, MA 02189-0900

RE: Foundry Pond Dredging, Hingham, MA

Dear Ms. Finnie:

Thank you for supplying the Massachusetts Historical Commission with
information concerning the proposed dredging of Foundry Pond in Hingham.

Review of MHC files and the materials you submitted indicates that several
mills were located along the Weir River in the eighteenth century. An 1830
map of Hingham shows Foundry Pond with a mill dam and "furnace" at the
northern end of the pond. In the nineteenth century iron-based industries
including foundries, nail factories, and tool factories which produced axes,
ploughs, guns and scales, were a significant part of Hingham's economic base
and industrial development.

MHC staff are presently unable to review the effects of this project on
significant cultural resources without a more comprehensive description of the
proposed dredging project, including locational information for the disposal
of the dredged material. Prompt submission of this information to the MHC
will facilitate a timely review.

These comments are offered in compliance with Section 106 of the National
Historic Preservation Act of 1966 (36 CFR 800) and Massachusetts General Laws,
Chapter 9, Sections 26-27C, as amended by Chapter 254 of the Acts of 1988 (950
CMR 71).

If you have any questions, please feel free to call me.

Sincerely,

Constance A. Crosby
Archaeologist
Preservation Planner
Massachusetts Historical Commission

Russell Isaac, Clean Lakes Program, DEP/DWPC

Massachusetts Historical Commission, Judith B. McDonough, Executive Director, State Historic Preservation Officer
80 Boylston Street, Boston, Massachusetts 02116 (617) 727-8470

Office of the Secretary of State, Michael J. Connolly, Secretary
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Pond Drawdown and Drv Excavation

Assuming that the existing low level drawdown structure

(last utilized in 1969) is operable, total drawdown of the

pond followed by dewatering of the basin and sediment

removal with conventional excavation equipment is

recommended. Sediment, removal by this method would require

diverting river flow through a pipeline for a total cost of

$200,000.00 (.U*Iel6.). Although this method would

present the most severe impact to aquatic organisms, these

short-term impacts would not outweigh the potential long-

term adverse impact of siltation and nutrient transport to

the downstream ACEC from dredging. Given the low gamefish

abundance and dominance by "rough" fish (bluegill and brown

bullhead) species, total drawdown would permit restructuring

of the fish community. Benthic organisms would be expected

to recolonize the pond bottom within'1-2 years following

refilling of the pond, and gamefish stocking at a maximum

sustainable density could supplement recolonization of the

pond by fish from the Weir River. Furthermore, drawdown

would also reduce the aquatic plant growth in the pond.

Thus, this sediment removal method would accomplish several

restoration objectives. The potential for impacts to one

residential drinking water well located near the pond would

have to be addressed, however, by monitoring the water level

and water quality conditions in an intervening well. Since

historical impacts to this well have resulted from drawdown

of the pond, supplemental water supply accommodations may be

necessary- Municipal water supply wells are not likely to

be impacted by the drawdown of Foundry Pond since they are

located far enough upstream. Sediment removal by drawdown

and dry excavation is recommended to coincide with drawdown

for the rehabilitation of the Foundry Pond dam (GEI, 1989),

Boston • Baltimore



in order to reduce the overall costs and environmental

impacts. Since the pond is located within an anadromous

fish run which exists within the MA Coastal Zone boundary,

drawdown must commence after June 15, and due to a

significant increase in river flow during the winter, should

be completed by the end of November. The sediment removed

would be trucked off-site, to a town-owned upland disposal

site or retained by the contractor. The following work

chronology for the pond drawdown and dry excavation is

proposed:

Work Chronology for Pond Drawdown and Dry Excavation

1. As indicated in Figure 25, install a watertight coffer

dam along upstream dam face around the westerly flume

inlet (Figure 26) and dewater the work area. Do not

pump the discharge downstream, but rather into the

pond,

2. Remove sediment and debris from inside the flume and

excavate a sedimentation pool down to two feet below

the flume inlet invert (no blasting should be permitted

and no downstream sediment transport should occur).

3. Entrench and stake a siltation fence within the coffer

dam around the flume opening. Entrench a single row of

staked hay bales inside the siltation fence. Both

siltation control fences should be butted tightly

against the upstream dam face.

4. Remove the west wall of the coffer dam and allow

gradual drawdown of the pond through the flume.

Approximately a 3-foot drop in water level should

occur.

Boston • Baltimore
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5. Install a water, tight diversion dam (No. 1) across the

existing channel located west of the pond inlet to divert

the river flow northerly, into the existing channel

located north of the pond inlet.

6. Install a watertight coffer dam along the upstream dam

face in the vicinity of the existing low level outlet

(Figure 25) , dewater the work area, excavate a

sedimentation pool down to two feet below the invert of

the outlet structure and install siltation fences as

described in No. 3.

7. Lay approximately 920 feet of watertight pipe in the

existing channel which runs along the southern and

western pond shoreline to divert flow from the Weir River

(assume a maximum river flow of 50 cfs) through the

flume.

8. Install a concrete headwall west of diversion dam'No. 1

and install an entrenched and staked siltation fence in

front of the opening.

9. Connect end of diversion pipe nearest the railroad bridge

to the headwall.

10. Install entrenched and staked siltation fence in the Weir

River along the upstream side of the railroad bridge

culvert. Stake a hay bale fence along the downstream

side of this fencing.

11. Remove the southern wall of the coffer dam surrounding

the low level outlet to allow total drawdown of the pond

through the low level outlet.
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Approximate
of emergent

vegetation

Flshway
LOCATION OF STRUCTURES

FOR WEIR RIVER DIVERSION &
Railroad

Bridge

v "EDMUND

FOUNDRY POND DRAWDOWN, HiNGHAM

SCALE:1 cm =10

Gale Associates, Inc.
EiKht School Street • P.O. Box 21 MassachusetU GALEI

Figure 25
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12. Install a second diversion dam (No. 2) in the location

shown in Figure 25 and remove diversion dam No, 1 to

divert the river flow into the pipe.

13. Cover the bottom of the sedimentation basin area,

between diversion dam No. 2 and the concrete headwall

at the diversion pipe inlet, with an erosion control

blanket to minimize bottom sediment resuspension near

the pond inlet.

14. Allow adequate time for the pond bottom to dry prior to

bringing in earth moving equipment.

15. Utilizing mechanical excavating equipment, excavate and

grade the pond bottom according to Figure 27. Material

shall not be stockpiled in the pond or near the

shoreline but immediately transported offsite to an

upland disposal area.

NOTE: No heavy vehicles should be permitted on the dam

crest.

16. Following final grading inspection by the Project

Engineer, close the flume and low level outlet

structures and allow the pond to refill gradually by

removing the piping.

17. When the pond has refilled, remove the siltation

fences, then the coffer dams.

Boston • Baltimore
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