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Map units described below indicate the expected yield
of individual wells at sites located by test drilling.
In some parts of the map units yield may be lower
than indicated because of lower permeability or less
than indicated saturated thickness. In other places,
yvield may be greater than indicated because of
greater than indicated permeability or saturated
thickness. Expected long-term or annual sustained
yield of the principal aquifers is explained in text
and table.

PRINCIPAL AQUIFERS

Sources of large supplies of ground water
(numbers refer to aquifers listed in table)

Areas especially favorable for development of large
supplies of ground water
Source is saturated stratified sand and gravel at least
40 feet thick, or very permeable sand and gravel at
least 30 feet thick. Yield to individual wells about
150 to 1,200 gpm (gallons per minute)

Areas favorable for development of moderately large
to large supplies of ground water

Source is 20 to 40 feet of saturated stratified sand and
gravel or 15 to 30 feet of especially permeable saturated
gravel. Yield to individual wells 100 to 1,200 gpm,
but average yield of wells is less than and difficulty
wn locating sites for large-yield wells is greater than
i unit above

LESSER AQUIFERS

Sources of small to moderately large supplies of
ground water

Areas favorable for development of small to
moderately large supplies of ground water

Source is saturated deltaic gravel and sand; deltaic
deposits characteristically grade downward from
surficial gravel and coarse sand to fine sand and silt
at depth. Deposits have saturated thickness of 20 to
as much as 117 feet. Generally coarser near northern
end of individual map area; coarser material extends
to greater depth in northern part of individual map
area than in southern part. Gravel and sand may
yield as much as 600 gpm to individual wells. Under-
lying finer deposits and those in southern parts of
wndividual map units yield a few to 50 gpm. Map
unit along some streams includes fine gravel and sand
grading at depth to fine sand and silt as much as 50
feet thick. Yield of individual wells expected to be
less thanm 100 gpm from this material

Areas in which very small to moderate supplies of
ground water ean be obtained

Sources are: (1) less than 20 feet of saturated permeable
sand and gravel bordering principal aquifers (as
much as 350 gpm per well), (2) saturated deltaic
gravel and sand less than 20 feet thick (as much as
50 gpm), and (3) scattered lemses or beds of sand
and gravel within fine-grained lake-bottom sediments
(as much as 25 gpm). Local areas im which yields
of wells in sand and gravel beneath lake-bottom sedi-
ments are as much as 600 gpm are indicated on the
map by well symbol
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Wrentham, 1945; Mansfield, 1946; Attleboro,
Brockton, Taunton, 1949; and Norton, 1951
Fall River Expressway, Interstate highways

95 and 495, and Manchester and Luther
Reservoirs are shown in black

Eroad Rl oa N A ]

Areas of till (hardpan) and bedrock normally suitable
for domestic supplies, but locally yield as much as
100 gpm from bedrock

Till, a compact, unsorted, mixture of silt, sand, and
angular to rounded gravel including boulders, forms
a mantle a few to more than 100 feet thick over bed-
rock. Till is generally impermeable and yields little
more water than is required for domestic use from
large-diameter dug wells. Wells drilled through till
wnto bedrock produce a few pints to 100 gpm; average

yield about 8 gpm from sedimentary and igneous
rocks

Boundary of northern part Tenmile and Taunton
River basins
Solid where following political and other arbitrary
boundaries, dash-dot where following natural drain-

age divides bounding basins and separating Tenmile
Sfrom Taunton River basins

WELLS AND BORINGS
Upper number is reported saturated thickness, in feet,
of unconsolidated gravel, sand, silt, and clay. Lower
number, where shown, is yield, in gallons per minute

350
500
Commercial or industrial gravel-wall, gravel-packed,
driven, or drilled well; all finished in sand and
gravel

O N

60
Municipal production well, dug, driven, gravel-wall
or gravel-packed well

Sites of municipal wells under construction or proposed
Jor future construction shown by asterisk

_34%
500
Municipal test well—group of 2%-inch driven wells
or 8-inch drilled well; all finished in sand and gravel

43e 045
35
Municipal exploratory 2%-inch test well or other test
boring
Solid, chiefly sand, silt, or clay
Open, chiefly sand and gravel

664 43

U.S. Geological Survey auger hole

Solid, chiefly sand, silt, and clay
Open, chiefly sand and gravel

24
Bedrock well

Number is saturated thickness of unconsolidated

s e APl A SRR g
Approximate limits of area in which many of the
wells in bedrock yield more than 20 gpm
Shown only in areas having large concentrations of
bedrock wells
. e . - . —— ——

Natural channels connecting reservoirs with one
another and with filter beds at Orr’s Pond; pipeline
connecting Orr’s Pond wells with pumping station

Reversible flow pipeline connecting Luther and
Manchester Reservoirs
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Based on geologic mapping (area 1) by J. R. Williams (1964-66)
assisted by R. E. Willey, R. V. Bonetti, and P. C. Lyons; mod-
ified from geologic maps by Chute (1950a, b) (area 2), and
from geologic map by Hartshorn (1967) (area 3). Bedrock in-
formation (area 1) in part from Shaler, Woodworth, and
Foerste (1899)
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INTRODUCTION

The northern part of the Tenmile and Taunton River
basins occupies an area of about 195 square miles. It includes
some of the rapidly growing suburbs of Boston, Attleboro,
and Brockton and lies along major highways connecting
Boston with Fall River and Providence, Rhode Island. (See
location map.)

The purpose of this report is to delineate the extent of and
to estimate the annual sustained yield and pumpage of the
principal aquifers that are suitable for exploration for high-
yielding wells to meet the needs of municipal water systems
and industry. Lesser aquifers providing water for industrial,
commercial, domestic, and some municipal supplies are also
outlined.

This report is based on geologic mapping, records of about
2,200 wells and test borings, seismic records, and discussion
of water problems with municipal and corporate officials,
drillers, and consulting engineers. Selected test borings and
wells, including most municipal and industrial wells, are
located on the map. They indicate areas from which water
is pumped, saturated thickness and texture of materials,
yield of wells, and areas in which exploratory work has
already been done. Additional subsurface data are listed in
a separate report (Williams and Willey, 1967).

The principal aquifers, numbered 1-13 on ground water
availability map, occupy about 7 percent of the area of the
two basins. The aquifers consist of stratified, fine to coarse
sandy gravel and vary in thickness from 20 to 90 feet depend-
ing on irregularities in the surface of the till and bedrock
that lie beneath the aquifer. Although the materials are
largely permeable sandy gravel, lateral and vertical variations
in texture and local gradation into clay, silt, and relatively
impermeable fine sand may be expected. Because of these
local variations in thickness and texture, test drilling should
precede construction of municipal and industrial production
wells. The drilling will help locate the greatest thickness of
the most permeable material. The principal aquifers are
listed in the following table
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ESTIMATED ANNUAL SUSTAINED YIELD AND PUMPAGE OF
PRINCIPAL AQUIFERS

Annual sus-
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Tenmile River basin
1| Upper Tenmile River basin, Wrentham, Plain-
ville, No. Attleborough 2.0 1.2 2]
2| Lower Sevenmile and Tenmile River basins,
So. Attleborough 4.5 (227 |20
3| Bungay River basin, Mansfield, Plainville,
No. Attleborough 5.6 34 (322

12.1 b ek
Taunton River basin i
4| Upper Wading River, Wrentham, Foxborough,

Mansfield, Plainville 6.5 3.9 |46
5| Upper Rumford River basin, Sharon,

; Foxborough 12 T 2
6| Upper Canoe River basin, Sharon, Foxborough 1.6 500
7| Middle and lower Canoe River basin, Foxbor-

ough, Mansfield, Easton, Norton 6.6 40 (215
8| Briggs-Leach Pond area, Sharon, Easton 5 a0
9| Ames Long Pond, Stoughton i 3| 66

10| Queset Brook, Easton 1 7/ 9
11| Whitman Brook, Easton, Stoughton 2 AR
12| Dorchester Brook, Brockton 2 = )

13| West Meadow Brook, Brockton 2 al il

18.6 L2 319
Total, northern part, Tenmile and Taunton
River basins 30.7 185 | 82

1Basis and limitations of method for estimating sustained yield described in text.

2 Figures given do not include sustained yield and pumpage of aquifer above Orr’s Pond dam.
This aquifer, pumped by gravel-packed wells on north shore of Orr’s Pond is distributed from
West Street Pumping Station with water that is supplied from Hoppin Hill, Luther, and Man-
chester Reservoirs to filter beds at pumping station. Entire flow of Sevenmile River above
Orr’s Pond dam is utilized in this system, the safe yield of which is estimated at 5.0 mgd by the
city of Attleboro; pumpage in 1965 was 4.0 mgd which taxed facilities because of low storage in
reservoirs.

3Pumpage figures do not include North Attleborough well under construction (1.0 mgd), Bank
Street well of city of Attleboro (pumped 1966, 0.7 mgd), and U.S. Fish Hatchery well under
construction (0.7 mgd). Additional site capable of 1.0 mgd located by Mansfield in 1966.

‘Figure for 1965 includes minimal pumpage from town of Foxborough wells off South Street
due to low water level in drought. Does not include proposed wells for town of Wrentham at
Route 1 and Thurston Street (0.7 mgd) and for town of Plainville southwest of Turnpike Lake.

5Does not include full-year pumpage for town of Easton well on Maple Street (Red Mill Road)

(0.5 mgd) or for proposed wells nearby (0.9 mgd). Pumpage of town of Norton Newland Street
well below capacity.

6Includes only part-year pumpage of town of Stoughton well, station 4, and does not include
proposed well near Plain Street (capacity 1.0 mgd).

Lesser aquifers consist of (a) deltaic deposits, (b) sand, 20
to 50 feet thick bordering some streams, (c¢) sand and gravel
buried by fine-grained lacustrine deposits, and (d) saturated
sand and gravel less than 20 feet thick that borders the
principal aquifers. In the lesser aquifers, yield to individual
wells generally is much less, chances of locating a site for a
well of moderate to high yield are lower, and exploration
costs are higher than in the principal aquifers.

Dug wells in till may yield enough water to meet domestic
needs. However, they are subject to a wide seasonal range
in water level, and many have become dry during the summer
and during droughts.

Average yield of bedrock wells is about 8 gpm (gallons per
minute), but some, yielding as much as 100 gpm, are adequate
to supply commercial and industrial requirements. However,
reported yield of bedrock wells depends on the purpose for
which the well is intended. Many domestic wells, requiring
only 5 gpm, are not drilled to great depth nor are they always
developed for maximum yield once a fracture system produc-
ing the required amount of water is reached. In places where
well records are numerous, as in west Brockton and Easton,
areas in which some wells produce 20 gpm or more seem to
follow the east-northeast trend of the regional rock structure.
This suggests that certain strata in the sedimentary bedrock
or certain zones in the granitic bedrock may be rore highly
fractured and yield water more freely than others. These
areas of high-yielding bedrock wells are shown on the map
where data permit.

AVAILABILITY OF GROUND WATER IN THE
PRINCIPAL AQUIFERS

Estimated average annual sustained yield of the principal
aquifers (table) is about 81 mgd (million gallons per day)

a drought year like 1965, during which 8.2 mgd was pumped
from these aquifers. These estimates are based on an assumed
potential recharge during a year of normal precipitation of
about 1 mgd per square mile of the aquifer and its bordering
area in which the saturated sand and gravel is less than 20
feet thick. The values thus obtained are potential direct
recharge from precipitation. They do not include ground
water moving into the aquifer from areas upstream or border-
ing areas of till and bedrock nor water that can be obtained
by inducing infiltration to wells from streams that flow
through the area of the aquifer. The estimates are intended
to be a conservative figure for the amount of water contrib-
uted by the aquifer to streamflow and down valley ground-
water flow. For a drought year, like 1965, estimates of
sustained yield are reduced to 0.6 mgd per square mile.
These estimates of annual sustained yield (table) are useful
for comparison with estimated pumpage and for comparing
the relative magnitude of supplies available from the 13
principal aquifers. More detailed studies are needed for
planning optimum yield and spacing of wells to develop the
aquifers in the most economical manner. Such studies should
provide additional data on aquifer transmissibility and storage,
streamflow, and the amount of additional water that can be
provided by infiltration from streams and recharge from
areas of till and bedrock along the margins of the aquifer.

Estimates of annual sustained yield in the table probably
are a minimum value. The maximum amount of water avail-
able from a drainage basin is equivalent to the annual runoff,
provided adequate storage facilities are available to impound
all the runoff. An example of a basin in which the maximum
amount of water is developed is the city of Attleboro’s water-
shed in the upper Sevenmile River basin serving the West
Street pumping station near Orr’s Pond. Runoff is impounded
in Hoppin Hill, Luther, and Manchester Reservoirs and is
released to filter beds from which it is pumped from a large-
diameter well to the pumping station. Water is also pumped
to the station from a line of wells along the north shore of
Orr’s Pond, which can be supplied as needed from the reser-
voirs and can, in turn, supply the filter beds. No runoff
passes the dam at the lower end of the pond. Although no
streamflow records are available, an estimate shows that
annual runoff is about 9 mgd. The estimate is based on run-
off of other streams in basins of about 1.1 mgd per square
mile of drainage area during a year of normal precipitation.
Estimated loss by evaporation from the reservoirs and leakage
under the dam is 1 mgd. Thus the net water available in a
year of normal precipitation is about 8 mgd. In a dry year,
like 1965, runoff might be about 0.6 mgd per square mile of
drainage area, or a total available supply of about 4 mgd after
evaporation and leakage losses. The estimates of 8 mgd and
4 mgd are not far from the city’s estimate of 5 mgd as a safe
yield. In 1965, when an average of 4 mgd was pumped, some
difficulties were experienced in meeting peak summer demand.
The difficulties were partly due to the cumulative effects of
the drought on reservoir- and ground-water storage and
because the newly constructed Manchester Reservoir had not
filled.

Three aquifers are being pumped at a rate greater than the
conservatively estimated annual sustained yield. These are
the aquifers in the upper Tenmile River basin (1), Ames Long
Pond area (9), and Queset Brook in Easton (10). Because
additional water projects are being considered for two of
these aquifers, further discussion of sources of water in
addition to that obtained by direct recharge from precipitation
seems warranted.

That part of the aquifer (1) in the upper Tenmile River
basin north of Bacon Street, Plainville, is being pumped by
the town of North Attleborough from three caisson wells and
a dug well and from wells at two quarries and an industrial
plant. In 1965 estimated withdrawal was about 2.1 mgd, of
which 1.85 mgd pumped by the town was removed from the
basin. Drawdown of the water table near the town wells was
sufficient to dry up the Tenmile River in summer and to
force reduction of pumping rates on at least one of the wells.
Estimates of sustained yield of this part of the aquifer are 1.2
mgd during a year of normal precipitation and 0.7 mgd during
a dry year such as 1965. The estimates are based on recharge
directly to the aquifer, bordering sand and gravel, and deltaic
deposits. Pumpage in 1965 was much higher than the esti-
mated annual sustained yield for a drought year, and was
more than 50 percent greater than the sustained yield for a
year of normal precipitation. During years of normal pre-
cipitation, water pumped in excess of estimated annual
sustained yield is obtained from (a) recharge to the aquifer

from surrounding areas of till and bedrock and (b) infiltration
of water from Tenmile River to the wells. During drought
years, depletion of ground-water storage occurs also. It is
apparent from these figures that additional ground-water
development that involves export of water from the area of
the aquifer may result in depletion of storage, particularly
during dry years. This depletion would lower the water
table and reduce the yield of existing wells.

The aquifer north of Ames Long Pond (9) is being developed
by the town of Stoughton as a municipal supply. Based on
recharge directly to the aquifer and to the surrounding area
of sand and gravel and deltaic deposits, the annual sustained
yield is 0.5 mgd in a year of ncrmal precipitation and only 0.3
mgd during a dry year like 1965 (table). Pumping station 3
and station 4 (on the shore of Ames Long Pond) in 1966
pumped approximately 0.9 mgd, well above the estimate of
annual sustained yield. The town has located an additional
well site near Plain Street, upstream from the two existing
pumping stations, and expects a yield of 1 mgd. The estimate
of minimum annual sustained yield does not include potential
recharge from the extensive area of till and bedrock border-
ing the aquifer or potential infiltration of water from the
pond. The amount of pond water being drawn to the well at
station 4 on the shore of the pond is not known. The area
has a total drainage area of about 1.9 square miles. The
runoff or maximum water available for use during a year of
normal precipitation would be about 2.1 mgd and that during
a dry year like 1965 would be about 1.1 mgd. More detailed
information is needed on the amount of pond water recharging
the aquifer and the possibilities of inducing additional re-
charge by raising pond level and storing runoff. Without
this information it is difficult to estimate whether or not the
additional well could be operated at maximum pumping rates
during a dry year at the proposed site.

The aquifer along Queset Brook between Washington and
Centre Streets, North Easton (10) is the source of water for
two town wells at Easton, each located near the brook. Each
of the two wells was constructed to yield 0.86 mgd and in
1965 the combined pumpage was about 0.9 mgd, an unknown
amount of which was infiltrated from the brook. This part
of the aquifer on Queset Brook has an estimated annual
sustained yield of 0.8 mgd during years of normal precipita-
tion and 0.5 mgd during a dry year like 1965. However,
because the aquifer has an extensive drainage basin, the
estimated maximum amount of water available is more than
9 mgd during a year of normal precipitation and more than
5 mgd during dry years. The estimate assumes that no
further diversions of water from upstream reaches will be
made and that all the runoff can be stored. Apparently the
present wells, drawing water from the stream, can be ade-
quately supplied and further studies of the hydrologic budget
of this aquifer may show that additional withdrawals are
possible.

QUALITY OF WATER

Ground water generally is low in hardness and suitable for
most uses. In many widely scattered areas the water contains
objectionable amounts of iron or manganese. Distribution of
these areas is not systematic, but iron-manganese problems
are reported most commonly in wells located near large
swamps, such as that along lower Bungay River, Attleboro,
and in those in South Easton. In places concentration of iron
is as much as 5.5 ppm (parts per million) and manganese as
much as 2 ppm. The water in most wells is corrosive, and its
pH, a measure of hydrogen ion concentration or acidity, is
between 4.7 and 6.7, the value of 7 being neutral.
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