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INTRODUCTION

The investigation was made in cooperation with the New
Hampshire Water Resources Board. The purpose of this study
was to obtain information on the quantity and quality of
water being used in the area and to determine the potential
for development of additional ground-water resources. The

report is intended to provide information to guide water
planners in the development of water supplies to meet future
needs in southwestern New Hampshire. Data for many wells
were obtained from well drillers or land owners.

GEOGRAPHY

The Ashuelot River basin occupies an area of about 420
square miles principally in Cheshire County but also
including a small part of southeastern Sullivan County. It lies
within the New England Upland physiographic province
(Fenneman, 1938, p. 358) and is essentially a dissected
peneplain which “slopes gently southwestward. Altitudes
range from about 2,000 feet near the headwaters of the
Ashuelot River to about 200 feet where the Ashuelot joins
the Connecticut River. Several isolated mountain peaks called
monadnocks, stand above the general surface. Monadnock
Mountain (altitude 3,165 feet) in the southeastern part of the
basin is a prominent feature visible for many miles.

The Ashuelot River in its upper and lower reaches, and
most of its tributaries, are confined to narrow steep-sided
valleys cut into the underlying bedrock. The Ashuelot River
valley broadens north of Surry and meanders over the bed of
a former glacial lake now occupied in part by Surry
Mountain Reservoir. About 2%: miles farther downstream, the
valley again broadens to form a basin in which a much larger
glacial lake deposited the fine sediments on which the city of
Keene is built.

normal annual precipitation at Keene is about 41 inches, and
75 years of record indicates it is generally rather evenly
distributed throughout the year. During 1963—66, however,
average annual precipitation was only about 75 percent of
normal and was sporadic. In 1967 precipitation was 5 percent
above normal. Approximately 40 percent of the precipitation
is snow, which may persist from early November through
March. The average annual temperature is about 47°F. In the
upland areas precipitation is normally somewhat greater and
the average annual temperature is slightly lower.

The population of Cheshire, County in 1960 was 43,342,
about 60 percent of which consisted of rural residents
(Bowring, 1964, p. 5). This was an increase of 11.7 percent
since 1950. The 1970 population is about 49,000 and the
projected population for the year 2000 is 67,000, based on
an estimated average decennial increase of about 13 percent
(Bowring, 1964, p. 17). Keene is the principal urban center,
with a population of 17,562 in 1960. The major industries in
the Ashuelot River basin are the manufacture of textiles and

The ground-water phase of the hydrologic cycle begins
with the seepage of rainfall or snowmelt into the soil and its
percolation downward into the saturated zone (the
ground-water reservoir). Water in the ground-water reservoir
is seldom stationary but is constantly moving toward points
of discharge—principally to streams and lakes and, to a
lesser extent, to springs and wells. Precipitation is the
principal source of ground-water recharge in the Ashuelot
River basin. Except for water that is lost by
evapotranspiration (transpiration by vegetation and
evaporation), most of the precipitation within the basin
eventually is discharged into Ashuelot River and its
tributaries as ground-water seepage.

Precipitation that reaches the ground-water reservoir
usually causes the water table to rise, thereby increasing the
hydraulic gradient and underflow to surface-water bodies.
Ground water is the principal source of streamflow during
the periods of little or no rainfall. Conversely, during periods
of high flow, infiltration from streams and lakes recharges the
ground-water reservoir. Heavy pumping of wells adjacent to a
stream may induce recharge from the stream if there is
hydraulic continuity between surface- and ground-water
bodies as shown on the diagrammatic section.

Discharging well\

Per

Ground water in bedrock occurs principally in
discontinuous fissures and is commonly under sufficient
artesian pressure to raise it several feet above the level at
which the water-bearing fissure is first intercepted. In a few
wells water has been encountered under sufficient pressure to
cause it to flow at the surface. Because the capacity of
bedrock to yield water to a well is dependent on the number,
width, extent and recharge capability of water-filled fractures
tapped by the well, prediction of the depth and yield of a
proposed well generally is not possible.

The yield reported by drillers of 52 wells completed in
bedrock (see graphs) in the Ashuelot River basin ranges from
less than 1 gpm (gallon per minute) to 32 gpm and averages
about 9 gpm. The available data indicate that 90 percent of
the wells yield adequate supplies for normal domestic needs
(2 gpm or more). The depth of penetration in bedrock ranges
from about 12 to 387 feet, and the average is 127 feet. Only
about 5 percent of the wells are more than 300 feet deep,
which is generally considered to be the depth beyond which
the chance of intercepting water-bearing joints and other
fractures is sufficiently small not to warrant deeper drilling
(Stewart, 1968, p. 20).

Water obtained from dug wells and springs in glacial till has
supplied the principal needs for farm and domestic use in the
upland areas since the region was first settled. Wide seasonal

ennial stream

fluctuations of the water table of 10 feet or more may occur
annually (see hydrographs). The water table rises in the fall
when evapotranspiration ceases, generally reaching its peak
during April, May, or June. The water table usually declines
to its lowest altitude in September and October. During the
drought of 1963—66, the water table declined to the point
where many wells in till failed. Since the drought, many wells
developed in till have been replaced with deeper wells
finished in bedrock to insure an uninterrupted supply during
periods of below-average precipitation.

Deposits of stratified glacial drift (ice-contact and outwash
deposits) of considerable thickness (see block diagram) and
extent underlie most of the major stream valleys and
probably border some of the larger lakes in the basin. They
are recharged principally by precipitation directly on the land
surface. Where the deposits are adjacent to and hydraulically
connected with streams and lakes, they provide recharge to
those surface-water bodies by ground-water seepage. In some
areas a confining bed of fine sand and silt within the outwash
deposits causes the water in the underlying coarser glacial
drift to be under artesian pressure. A well, Gilsum W27, (see
well-data table) drilled in the Ashuelot River valley 1 mile
northeast of Gilsum penetrated about 100 feet of silt, fine
sand, and “hardpan” before reaching coarse sand and gravel.

Drilling was terminated at 117 feet, and the well flows about
10 gpm. The potential yield of the well is estimated to be
300 to 400 gpm. Another well, Gilsum W22, drilled in similar
sediments in the village yielded 8 gpm with a reported
drawdown of less than 1 foot when completed. The water in
the coarse sand and gravel reached at 87 feet rose to within a
few feet of the land surface.

Depths and yields of large production wells and of test
holes that indicate areas of excellent potential are shown in
the well-data table. Undoubtedly, many other sites exist
where wells of large yield may be constructed. Especially
favorable are sites where tributary streams have deposited
coarse material in the Ashuelot Valley as deltas that
interfinger with fine-grained glacial-lake deposits. The
particle-size distribution curves of samples obtained from a
test well, Swanzey W54, illustrate the range in texture of
material that may be penetrated by wells in glacial drift. The
alluvial deposits are permeable (mostly medium to coarse
sand), but they lie above the water table. Outwash deposits
are principally fine sand of relatively low permeability,
although fairly well sorted. The ice-contact deposits range
predominantly from coarse sand to medium gravel and are
very permeable. The water was completed in the ice-contact
deposits, and during a 24-hour pumping test yielded 300 gpm
with a drawdown of 12 feet.

The U.S. Public Health Service (1962) has recommended
certain chemical-quality standards for water used for drinking
and culinary purposes on interstate commerce carriers. The
following apply to the chemical constituents most commonly
found in ground water in the Ashuelot River basin.
Concentrations are expressed,in milligrams per liter.

Maximum allowable

Conmiwent concentration (mg/1)

Iron (fe) and

Manganese (Mn) 0.3
Chloride (C1) 250
Fluoride (F) 1.5
Dissolved solids 500

Hardness is caused principally by high concentrations of
calcium and magnesium. Water has been arbitrarily classified
by the U.S. Geological Survey in terms of hardness as
follows: 60 mg/l or less, soft; 61 to 120 mg/l, moderately
hard; 121 to 180 mg/l, hard; and 181 mg/1 or greater, very
hard. Specific conductance is a measure of the ability of
water to conduct an electrical current and is directly related
to the amount and the chemical type of dissolved material in
the water. Water with a low pH is corrosive to metals and
concrete; water with a high pH will cause scaling in boilers
and hot-water pipes.

Ground water in the Ashuelot River basin is normally low
in dissolved solids, characteristically soft, and suitable for
most domestic and industrial uses without special treatment
for iron or other undesirable substances. Chemical analyses of
water from 27 wells sampled in 1967—68 indicate that
the average dissolved-solids content of ground water is
about 100 mg/l (milligrams per liter) (see water-quality
table) and ranges from 305 mg/l in a well in Gilsum to

from the infiltration of snowmelt contaminated by salt from
de-icing chemicals used on highways.

Hardness (reported as CaCO3) ranges from 90 mg/l to
15 mg/l. When water is used for domestic purposes, hardness
usually does not become particularly objectionable until it
reaches a level of about 100 mg/l. As concentrations increase,
the effects of hardness become more troublesome. Noticeable
effects include the formation of scale on utensils used for
boiling water and the need for greater quantities of soap to
produce sudsing.

The chloride concentration in most ground water in the
Ashuelot River basin is 20 mg/l or less. However, along the
principal highways, where de-icing chemicals are used to clear
snow and ice, there are occasional complaints by well owners
that chloride in their well water has increased during recent
years.

The electrical conductivity of the water in Ashuelot River
was used as a measure of the dissolved-solids content. An
approximation of dissolved solids obtained by multiplying
specific electrical conductance by 0.6 indicates that the
highest, lowest, and average concentration of the 20 water
samples analyzed are 48, 18, and 42 mg/l, respectively. The
highest concentration of dissolved solids in the Ashuelot
River occurs below Keene.

The highest concentration of iron occurs about 20 miles
south of Marlow below exposures of rock containing
abundant iron-rich minerals that crop out in the streambed.
One water sample collected during a period of low flow in
September 1967 indicated the concentration of iron in
surface water at that time was 0.96 mg/l. A concentration of
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