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A hydrologic study of the Westfield and Farmington River basins in Mas- o740 e . :
sachusetts was conducted by the U.S. Geological Survey, in cooperation with Surficial Geology . ~ 200 F 4
the Commonwealth of Massachusetts Department of Environmental Manage- 1730 e
ment, Division of Water Resources, from 1984 to 1986. The study was the final GRAVEL - Well-sorted to poorly sorted stratified gravel; gravel, sand, and w1 u
part of a statewide basin-by-basin investigations program designed to provide discontinuous lenses of fine sand 2 — 2 150 .
baseline information on the State’s water resources. ) E . E
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The objectives of this report are to: (1) delineate the stratified-drift aquifers layered material DISTANCE, IN FEET DISTANCE, IN FEET
of the Westfield and Farmington River basins and present descriptions of their " . .
water-yielding characteristics; (2) describe low-flow characteristics, regulation, . SAND - Stratified sand with minor amounts of gravel and fine sand. STATE ROUTE 9, WEST CUMMINGTON B’ N STATE ROUTE 57, SANDISFIELD N’
and diversion of streamflow in the basins; and (3) characterize the quality of J Commonly well-sorted to poorly sorted 1,200 T r . . 840 T T T T T T
ground water and surface water in the basins. The report shows the transmis- . . - m ‘ . ... o
sivity of unconsolidated materials, the availability of ground water, and the sur- FINE SAND, SILT, AND CLAY — Lacustrine deposits of sh‘ahﬁed fine sand e s 820 [ =
ficial geology of the area on a 1:48,000-scale map. High- and low-flow analy- and discontinuous layers of silt and clay; contains scattered pebbles. z 1180 i p=s
sis, regional flood-flow equations, diversions, water quality, and water use are Well-sorted very fine sand and silt locally alternates with well-sorted o ui 800 - 7
also described. clay, or forms massive beds of very fine sand, silt, and clay. Thickness S 1160l /W——- S [ O\ e
Description of the Study Area ranges from a few feet to more than 210 feet E ‘——"‘—’W E 8o 775NN N/
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The Westfield and Farmington River basins occupy 675 mi? (square miles) z WETLAND DEPOSITS — Dark, decomposed organic matter (peat and < 100 ! | i i | L < 60 s . ! s ! !
in western Massachusetts (fig. 1) and comprise about 25 percent of that part 5 muck) interbedded and intermixed in places with various amounts of 100 150 200 250 300 350 400 L 150 200 2 809 =60 40 450
of the Connecticut River drainage area that lies within Massachusetts. The sand, silt, clay, and scattered stones. Deposits generally are less than 5 DISTANCE, IN FEET RISTANEE, (B FEE)
study area includes all or part of 32 municipalities in Berkshire, Franklin, i m feet thick locall
mad g et sty g st la ot s eoingi sgc29 ook i choeally STATE ROUTE 9, CUMMINGTON c o) STATE ROUTE 8, SANDISFIELD o’
The basins are bordered on the west by the Housatonic River basin, on the TILL AND BEDROCK-Till is an unstratified, unsorted mixture of 73°00" i, L ' ! ! ! ' ' ' ' ' ' - i ' ' ' ' ' '
north by the Deerfield River basin, on the east by the Connecticut River low- boulders, gravel, sand, silt, and clay. Two types of till are: (1) sandy, il ‘ — H
lar.lds', and.on tl'!e south by thg Fam}ington River basin in Connec.ticut. .The loose, very stony in places, and commonly less than 10 feet thick; and LZL —_ ; 250 B : ; =
pr.mmpal tributaries tc? the Westﬁeld vac?r are the West Br.anch Westfle!d River, (2) silt- and clay-rich, with minor amounts of sand, few large stones, = =
Middle Branch Westfield River, Swift River, and Little River. Clam River and llv slichtly t £ il Wl Rt re than 205 feet g L
Sandy Brook are the principal tributaries to the West Branch Farmington River g:_n;m yhs ghtly fo very cot;m-?lc » an f a edw & ee t}(\) mol ¢ than d eﬁn D 960 S 700 | w
in Massachusetts. Altitude of the land surface in the Westfield River basin t ic - Where t\.)vo ’fypes of ti are. ound og€ er, loose, sandy . E E \a
ranges from 50 feet above sea level at the mouth of the Westfield River to invariably overlies finer, compact till. Bedrock is exposed at the lan z < N7 /R
2,300 feet along the northwestern basin divide in Windsor, and in the Farm- surface throughout the basins 940 0 510 1(')0 1;0 2(')0 25';0‘ 3(')0 3;0 4(;0 250 45(;0 550 6501 50 : ;0 2;0 3(;0 3;0 4(;0 e
ington River basin from 650 feet on the West Branch Farmington River at ‘ i 2
thgtConnecticut State line to 2,050 feet along the northwestern gctorner“c,)f rthf—: ©118 PUBLIC-SUPPLY WELL — Number indicates estimated yield, in gallons DRRTANES IEEST DIEFTOE: Ml Rl
basin divide in Becket. Population is concentrated mainly in the southeastern per minute [
corner of the Westfield River basin; the remainder of the area is sparsely popu- S AT ROUTT ARG XSHRIELR D’ p PHELON ROAD, GRANVILLE P’
lated. & GROUND-WATER OBSERVATION WELL — WUW 162 is the local well — 1,280 ! g J T ¥ ! - 1,000 y =h ' ' ' T !
Bedrock forms a small-yield aquifer in the region and is the only practical WVW162 number, which consists of a three-character alphanumeric code i o
source of ground water in the hilly parts of the area. Many wells completed in indicating the town and a sequential number assigned by the U.S. w 12708 I | w
bedrock are capable of yielding adequate amounts of water to meet domestic Geological Survey for wells within that town * ; ' ! ;
needs and small commercial and industrial requirements. The movement of :f N g § 8 950 |-
water, which occurs mainly in joints, fractures, and bedding planes, is con- — .. — BASIN BOUNDARY /ﬁa t\ 2 1,260 |- ( =]
trolled by the number, size, and degree of interconnection of these openings. ) - ﬁ;{{ e | E
During continental glaciation, the ice scoured hills and deepened some val- —50—— BEDROCK CONTOUR — Shows altitude of bedrock surface. Contour e ETS \.:‘Af 3 " =
leys. The unconsolidated material picked up by the ice was then deposited on interval 50 feet. National Geodetic Vertical Datum of 1929 > 1,250 . 1 1 1 L : 300 1 | 1 1 1 1
bedrock as till and stratified drift. Outwash and ice-contact deposits consist of 100 190 200 D‘sz-?oANCE IN SQEET 0 0 0 100 200 %0 40?)ISTAN320 IN FEEE-;rOO e 500 %00
sand and gravel that was deposited by meltwater streams and form the princi- ZnmilE LOCATION OF PREGLACIAL CONNECTICUT RIVER CHANNEL ' '
pal aquifers in the Westfield and Farmington basins. Glaciolacustrine deposits I I !
of silt and clay were accumulated as bottom sediments in proglacial Lake ————— LOCATION OF SEISMIC-REFRACTION SURVEY 1150 WIATE BULNEGSS, CHESTERFIEITD ; E 650Q WINCHELL ROAD, GRANVILLE Q
Hitchcock (Lougee, 1939). The thickness of these materials ranges from a few o I I I ] I 5 I I : I I I l
feet to more than 200 feet. Generally, the lacustrine deposits are too fine X-41 KNOWN ALTITUDE OF BEDROCK, IN FEET BELOW SEA LEVEL E E
grained to form significant aquifers, except in relatively coarse-grained deposits = 1,100 LE = z s |
in deltas at the margins of valleys. = 1 ' i
The mean annual precipitation in the region is about 47 inches. Mean Transmissivity i | Ul 550 .
monthly precipitation ranges from slightly less than 3 inches in February to E 1,050 £ | 5 E 60
morT th;n 4 mc}.’es in Noven:nber. More than one-l‘ﬂalf of the precx;.)itatlon TRns Transmissivity of the sand and gravel was calculated by two methods: (1) E W 5
e ?nd dl'scharges directly to streams. Air temperature in the area from specific-capacity and lithologic logs of 20 wells, and (2) from hydraulic- < 3000 L I I 1 1 L 1 = 450 L ! L L 1 : L
changes with altitude. The mean annual temperature ranges from 44°F (de- conductivity and saturated-thickness values of 210 wells and borings in sand o0 200 300 400 500 600 700 800 900 100 200 300 400 500 600 700 800 900
grees Fahrenheit) in the western mountains to 50°F on the eastern plains. and gravel deposits. Transmissivity of glacial drift ranges from less than 4 ft?/d DISTANCE. IN FEET DISTANCE, IN FEET
Ackn OWl e d gm ents (feet squared per day) for thin silt, clay, and till, to more than 26,500 ft?/d for '
thick sand and gravel. The transmissivity estimates illustrated in figure 2 are: F NORTHWEST ROAD, AT STATE FOREST, CHESTERFIELD F R STATE ROUTE 189, GRANVILLE R’
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A nearly continuous sheet of till was laid down over bedrock by glacial ice, Fing STt i 5 I I I I I I I l I l l I I I i 300 ] I I I [ I I I
either buried beneath the ice as the glacier moved overland or dropped out of _ Wy iR e mia =8 58 wrx 508 0 0 555 08 5 45 S0 00 0 08 8 B MBS S0 e & 500
the ice as the glacier melted. The till is composed of materials ranging in size Bl = g o e s s s e s e s S e o 4 z 200 z
from clay to boulders. Thickness of the till generally is less than 20 feet. How- ~ Clag (fil)---=---moo i 0.1 o W 100
ever, till is as much as 200 feet thick beneath the crest of some drumlins. 2 g 1
Stratified sand and gravel overlie till in many areas of the upland valleys and E 100 & P SEA
central lowland. The stratified drift was deposited by meltwater streams during 5 FjUEHEL i
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, mineral composition, and particle-size distribution. The thickness o DISTANCE, IN FEET DISTANCE, IN FEET
stratified drift ranges from a few feet to more than 300 feet in some valleys.
Post glacial alluvium—the youngest unconsolidated deposit—covers the L POCHASSIC ROAD, WESTFIELD L’ X BOWKER ROAD, WESTFIELD X'
flood plains of the Westfield, Farmington, and Little Rivers and their tributaries 200 T T T T T T T T 300 T T T T T T T T T
(fig. 2). The alluvial deposits, which consist of clay, silt, sand, and gravel, gen- f i
erally are less than 50 feet thick. b & 200F : —
Delineation of the surficial geology was based on information obtained from =z 1508 . z : k k
the following geologic quadrangles, materials maps, and reports (indicated in u_j { :.i 100 - 5
patterns on the explanation shown as part of figure 2): Becket (Holmes, 1967); Q =)
Blandford (Holmes, 1968); Chester (Hatch and others, 1970); East Lee B 1OF i i B SEA| g
(Holmes, 1967); Goshen (Holmes, 1968); Monterey (Holmes, 1964); Mount F W FLEVEL
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(Holmes, 1964); Southwick (Schnabel, 1974); Springfield South (Hartshorn DISTANCE, IN FEET DISTANCE, IN FEET
and Koteff, 1967); West Granville (Schnabel, 1973); West Springfield (Colton
and Hartshorn, 1971); Windsor (Holmes, 1965); Woronoco (Holmes, 1968); d { . (1 > !
Worthington (Hatch, 1969); and Franklin, Hampshire, and Hampton Counties g > N AN =)/ | » S N / NN \ ) : NN O A ) NS Wi : W ) ) W : AR 3 : s RN / T ) = =
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Bedrock composed of gneiss, schist, and quartzite, which locally is intruded 42°22'30" 42°22'30" NORTH SIDE MASSACHUSETTS TURNPIKE, CONVERSION FACTORS AND ABBREVIATIONS
by granite, underlies most of the unconsolidated deposits. Relatively unaltered -
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sedimentary rocks, such as sandstone, siltstone, and shale, are present only in 300 ’ : s i For the convenience of readers who may prefer to use metric (International System) units rather
s s s 5 [ e Land surface : _ : 3 : £ 3 9
valley flats of the eastern part of the Westfield River basin. All of these rocks m o L - Orstoratad cons than the inch-pound units used in this report, values may be converted by using the following factors:
were intruded with basaltic dikes and diabasic sills during later volcanic activity w200 2 = N g;,;;,—efn Saturated zone
and subsequently faulted and tilted. The basalt and diabase, which are relative- = \ < \pp\\sufﬁcia' geology - . . T
ly resistant to erosion, now form ridges. ;_Du‘ 100 \ ~ . & Multiply inch—pound units By To obtain metric units
Seismic-refraction surveys were done in 1985 and 1986 to determine the ap- 2 SEA Estimated i
proximate thickness of unsaturated and saturated zones and the depth to bed- E LEVEL [ Badrock ]
rock from the land surface. Selected seismic-refraction survey profiles (those e 100 | L I I L 1 1 L kenggs
with sec':tion end-points identified by letters) showing elevations of land sur- - 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 inch (in.) 25.4 millimeter (mm)
face, altitudes of the water table and bedrock surface, and boundaries of surfi- DISTANCE, IN FEET
- i ! ’ foot (ft) 0.3048 meter (m)
cial deposits, are shown on sheet 1 (fig. 3).
mile (mi) 1.609 kilometer (km)
G ROUND WATER FIGURE 3.—Selected seismic-refraction survey profiles: Area
. ofs A-A’ Center Road, Savoy square mile (mi?) 2.590 square kilometer (km?)
Availability of Ground Water B-B'  State Route 9, West Cummington Volume
Stratified glacial drift, composed chiefly of sand and gravel, in stream and c-C State Route 9, Cummington - : ' i
river valleys is the major source of ground water in the Westfield and Farm- D-D' State Route 116, Ashfield million gallons (Mgal) 3.785 x 10 cubic hectometer (hm?)
ington River basins (fig. 2). The sand and gravel aquifers that have the E-E' State Route 143, Chesterfield million cubic feet per cubic hectometers per square
greatest water-yielding potential are located in the southeastern half of the F-F' Northwest Road, at State forest, Chesterfield square mile (Mft*/mi?) 0.01093 kilometer (hm®km?)
Westﬁeld River basin. The two most productive of these aquifers were mapped G-G’ Northwest Road, Chesterfield Fl
in 13 mi® of the Pond Brook and Great Brook valleys in the towns of Westfield H-H' U.S. Route 20, Bonny Rigg Corner, Becket ow
and Southwick. Together the aquifers have a combined potential yield esti- I Blair Road. N c:rth Blandford ’ cubic foot per second (ft¥/s) 0.02832 cubic meter per second (m?/s)
mated to be more than 10 Mgal/d (million gallons per day), based on the actual ; i i
a ; ! i J-J’ Cabot Road. Westfield cubic foot per second per cubic meter per second per square
production before the wells in Southwick were shut down because of contami- ’ ; 2 ; 3 2
Astic, K-K' Owen District Road, Westfield square mile [(ft%/s)/mi?] 0.01093 kilometer [(mi®/s)/km*]
Determination of transmissivity is an important step in estimating the yield L-L' Pochassic Road, Westfield gallon per minute (gal/min) 6.309x 10 *° cubic meter per second (m?%s)
of aquifers. Transmissivity of the major aquifers was calculated from estimates M-M' Egleston Road, Westfield gallon per day (gal/d) 3.785x 10 * cubic meter per day (m%s)
of horizontal hydraulic conductivity and saturated thickness of the aquifer. N-N' State Route 57, Sandisfield million gallons per day (Mgal/d 0.04381 cubic meter per second (m?/s
g per day (Mgal/d) p (m?%/s)
Local variations in horizontal hydraulic conductivity and saturated thickness af- 0-0' State Route 8, Sandisfield . .
fect estimates of transmissivity, and may cause actual well yields to be different PP’ Phelon Road, Granville Hydraulic conductivity
from those estimates illustrated in figure 2. Accordingly, the transmissivity map Q-Q’ Winchell Road, Granville foot per day (ft/d) 0.3048 meter per day (m/d)
(fig. 2) is a general guide and is not intended to be substituted for site investiga- R-R’ State Route 18’9 Granville
tions. Because the lithology of the stratified drift and till can differ both verti- S:S' Losris Steaet S’ sithurick Transmissivity
cally and horizontally over short distances, exploratory test drilling would be T U.S. Rout 20’ Westfield foot squared per day (ft?/d) 0.0929 meter squared per day (m?/d)
necessary to determine saturated thickness and lithology in a given area. Also, . = - .
aquifer tests may be necessary to evaluate the water-yielding capability of the o-u Whiteloaf and Keys Roads, Southampton Temperature
aquifer and to design the well and pumping system. v-v Buck Pond Road, Westfield degree Fahrenheit (°F) °C=5/9 (°F -32) degree Celsius (°C)
The yield of water from crystalline and sedimentary bedrock is controlled by

w-w' North side of Massachusetts Turnpike, near airport, Westfield )

X_X' Bowker Road, Westfield Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929)—a geodetic datum derived from a general adjustment of the first-order level nets of both the
United States and Canada, formerly called Sea Level Datum of 1929.

the number, size, and degree of interconnection of joints, fractures, and bed-
ding planes. The average yield reported for 400 domestic wells in bedrock dis-
tributed throughout the basins is 6 gal/min (gallons per minute). A common
household bedrock well, 6 inches in diameter, stores 1.46 gallons of water per
foot of depth below the water table. Therefore, 200 gallons of water is stored
in a 140-foot well that is nearly full.

Glacial till has low permeability and its yield is inadequate for development
of large water supplies. Most wells in till are 2 to 4 feet in diameter and less
than 30 feet deep. Yields of wells in till commonly are very low; however, each
foot of water in a 36-inch-diameter well represents a storage of 53 gallons. AA
Therefore, a depth of 4 feet of water (212 gallons) is adequate for most short-

Note: Location of profiles H-H' through X—X' can be found on the map on sheet 2.
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term household demands. However, shallow till wells may be unreliable during Base from U.S Geological Survey SCALE 1:48 000
drought periods. The normal fluctuation of water levels in till ranges from 7 to 1:24,000 topographic quadrangles 1 3 0 1 2 3 4 MILES
16 feet annually (Maevsky, 1976). =S e e . -
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