The composition of the basin-fill aquifer to a large
degree determines its permeability, which i1s an important
control on the movement of the water. It appears that,
despite a variable composition, water moves freely through
the basin-fill aquifer in most areas of the valley. Beds
of clay occur at shallow depths (15 to 4o feet) throughout
much of the valley and are associated with hardpan develop-
ment in many places. The beds probably do not form a
continuous layer, but where present they retard the downward
movement of water.

The hills and mountains surrounding the valley are
composed of folded and faulted igneous, sedimentary, and
metamorphic rocks that range in age from Precambrian to
Tertiary. Numerous faults have been mapped in the bedrock
flanking the valley (Knopf, 1963). These faults have been
traced to the edge of the valley where they presumably
continue in bedrock beneath or, possibly, cut some of the
basin-fill deposits. Scott (1936) proposed a major fault
(epicenter of the 1935 Helena earthquakes) trending west-
northwest at the north edge of the present city limits
of Helena. Better understanding of the fault system would
aid in describing the character and distribution of the
basin-fill deposits.

The depth to water was measured during July and August,
1971, in 229 wells (table 1).% 'The aitdtude ef the water
level was calculated and used in drawing the water-level
contours (fig. 3). The general direction of ground-water
movement is shown by lines, which are nearly at right angles
to the contours.

Recharge during July, August, and September is princil-
pally from irrigation water. A large irrigation supply
canal (fig. 3) partly encircles the Helena valley. The
source of the water is the Helena Valley Regulating Reservoir
(built by the U.S. Bureau of Reclamation), which receives
and stores water pumped from the Missouri River.

Other important sources of recharge are precipitation,
stream losses, and ground-water inflow through the deposits
along Tenmile, Prickly Pear, and Silver Creeks. Recharge
from precipitation and stream loss is minimal during the
winter, but increases during May to peak in June. The water-
level contours (fig. 3) show that Tenmile Creek is a losing
stream (water is moving from the creek into the aquifer) in
the reach from 10N4W1l2d to 10N3W5d. Prickly Pear Creek is
a losing stream from 10N3W25b to 10N3W22a. Recharge from
lawn irrigation and effluent from septic tanks provide a
relatively small part of the total amount of recharge.

Water levels in the Helena valley are usually highest
during the irrigation season when they range from 2 to 30
feet below land surface in most of the area. The map
(fig. 3) was drawn from data collected in July and August
and therefore it shows the highest water level. Water levels
decline during the fall and winter.
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