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FLOW SYSTEM

Water from precipitation recharges the aquifer, flows laterally through the
sediments, and discharges mainly to the ocean. Other discharge areas
include several saltwater bays, inlets, canals, and streams near sea level that
extend inland from the coast. The bays and streams divide the Cape Cod
ground-water flow system into six separate areas, or cells, each of which is
characterized by a water-table mound (fig. 5). Under natural conditions, the
cells are hydraulically independent ground-water flow systems.

Ground-water flow in each of the six cells is approximately steady because
of a long-term balance between ground-water recharge and discharge. The
configurations of the flow cells remain approximately the same from year to
year. The total steady-state flow through the aquifer system, estimated from
computer-model analyses (Guswa and LeBlanc, 1985), is 270 Mgal/d. The
water-table altitude generally is highest near the centers of the cells and
lowest near the coast. Ground water flows in the direction of the principal
hydraulic gradient—from the centers of the cells to the ocean—as shown in
figure 5 by arrows drawn perpendicular to the water-table contours.

General ground-water flow directions along two hydrologic sections
through the Cape are shown in figure 6. Flow is nearly horizontal in much of
the aquifer. Vertical flow occurs mainly near the water-table divides, at the
coast, and along major discharge boundaries such as the Bass River in
Yarmouth and Dennis.

The water table, which is the top of the saturated zone, is the upper
boundary of the ground-water flow system (fig. 6). The lower boundary of
the ground-water flow system is either bedrock, poorly permeable sedi-
ments such as silt and clay, or the transition zone between fresh and saline
ground water. On the outer Cape, fresh ground water, referred to as the
freshwater lens, is underlain everywhere by saline ground water. The fresh-
water lens in Truro is as much as 200 feet thick. In Eastham and Wellfleet,
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of the estimated total discharge from the inner Cape flow system (Guswa
and LeBlanc, 1985, p. 17). Because streamflow is mostly ground-water
discharge, streamflows are directly related to ground-water levels (figs. 8D
and 9E).

Table 2.—Instantaneous discharge of streams at 11 sites measured
during summer 1978 and fall 1979

[To convert cubic feet per second to million gallons per day, multiply by

0.646]
Location Instantaneous
Figure Site Site description Date discharge,
number in cubic feet
per second

14 A Coonamessett River at 11- 7-79 1.06
Coonamessett Pond,
Falmouth.

14 B Coonamessett River 500 11- 879 .95
feet south of Hatchville
Road, Falmouth.

14 C Coonamessett River 3,500 11- 879 391
feet north of Sandwich
Road, Falmouth.

14 D Coonamessett River at 11- 9-79 5.10
Sandwich Road, Falmouth.

14 E Coonamessett River 1,300 7-25-78 13.27
feet north of Route 28, 11- 9-79 9.01
Falmouth.

14 F Backus River at Route 28, 11-20-79 1.02
Falmouth

14 G Childs River 2,200 feet north  7-25-78 5.07
of Route 28, Falmouth.

14 H Quashnet River 600 feet 8- 4-78 19.31
north of Route 28,
Falmouth.

14 I Mashpee River at Route 8- 4-78 15.49
28, Mashpee

18 J Stony Brook at Setucket 10-31-78 3.63
Road, Brewster

18 K Herring River at Route 6, 8-23-78 14.52

Harwich (U.S. Geological
Survey gaging station
0108550).

begins again. The seasonal variation of recharge causes water levels in the
aquifer to range from high levels in early spring to low levels in the fall (fig.
8C).

LONG-TERM FLUCTUATIONS

Water levels also respond to changes in total annual recharge by declining
during drought years and rising during wet years. On Cape Cod, ground-
water levels (fig. 9) declined during the drought of 1964-66 but returned to
near average levels after the wetter-than-average year of 1967. Above-
average precipitation during 1972-73 caused record-high water levels. The
effect of the wet and dry periods on water levels is greatest in interior areas
and least near the coast (fig. 9). In coastal areas near discharge boundaries
(wells SDW 252 and TSW 89), the difference between highest and lowest
ground-water levels during 1963-76 (2.2 and 2.6 feet, respectively) is not
much greater than the average seasonal fluctuation (1 to 2 feet). In inland
areas near the water-table divide (well SDW 253), the long-term water-level
fluctuation (9 feet) is much greater than the average seasonal fluctuation (2
to 3 feet). The greatest difference between highest and lowest water levels
observed on Cape Cod during 1963-76 was 9.3 feet at U.S. Geological
Survey well SDW 253 (fig. 9C).

No long-term trend of rising or declining average water levels is evident in
water-level records collected during 1963-76 at 13 Survey observation wells.
The steady average water levels reflect the balance between recharge and
discharge in which ground-water discharge has adjusted naturally to equal
average inflow from recharge.
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Figure 8.—Seasonal variations in precipitation, evapotran-
spiration, recharge, ground-water levels, and streamflow.

Figure 9.—Relationship of precipitation, ground-water levels, and
streamflow for the period 1963-76. Precipitation data from the
U.S. Weather Service stations at East Wareham, Woods Hole,
Hyannis, Wellfleet, and Provincetown. Location of wells and
gaging station shown in figures 14 and 18.
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PONDS

There are more than 350 ponds on Cape Cod, 209 of which have an area of
10 acres or more. About 4 percent of the area of the Cape is covered by
surface-water bodies (Brownlow, 1979, p. 14). Most ponds are present
where land-surface depressions, such as kettle holes on the outwash plains,
intersect the water table. The water-surface altitudes of the ponds cor-
respond closely with the altitude of the water table around the ponds (fig.
10), and this relationship was used to help construct the water-table maps in
this atlas. The levels of ponds that are not artificially controlled by dams or
drains fluctuate in consonance with the seasonal and long-term water-table
fluctuations.

Some ponds are perched above the water table because their bottoms are
covered by sediments that have a very low hydraulic conductivity. These
perched ponds are not in direct hydraulic contact with the main ground-
water body. For example, Grassy Pond on Otis Air Force Base in Sandwich
(fig. 14) is perched more than 100 feet above the regional water table.

. ¥/ N O e [T T T T T T T T T T T[T T T T T T T 1T T] 41
—— Ashumet Pond
—=== WellMIW 13
43 | 5 N 1 T ] [ I [y | | T Y Y T O R (g U T L | | S I T T TR 1 37
1974 1975 1976

Figure 10.—Relationship between the water level of Ashumet Pond
and the water table at well MIW 13 for the period 1974-76.
Ashumet Pond is 11,000 feet west of well MIW 13. Locations are
shown in figure 14.
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Figure 13.—Range of water-level fluctuation, October 1975 through
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vation wells.
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