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TRANSMISSIVITY OF AN AQUIFER CAN BE ESTIMATED FROM SPECIFIC CAPACITY, ASSUMING NEGLIGIBLE

WELL LOSS AND COMPLETE PENETRATION OF THE
OF THE WELL.— The theoretical relationship between trans-
missivity and specific capacity depends upon ry (radius of the
well), t (time since pumping begar), and S (storage coefficient
of the aquifer). As shown in the example above, if ru=6 inches

SATURATED THICKNESS BY THE UNCASED PART
completed in a water-table (unconfined) aquifer indicates a
transmissivity for that aquifer of about 25,000 gpd per ft. A
specific capacity of 3.5 gpm per ft, more typical of wells in the
watershed completed in artesian (confined) aquifers, indicates

and t =24 hours, a specific capacity of 20 gpm per ft for a well a transmissivity of about 7000 gpd per ft.
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PERCENT OF WELLS R.32 W.
SPECIFIC CAPACITY VALUES OF WELLS COMPLETED IN THE SURFI-
CIAL OUTWASH ARE TYPICALLY HIGHER THAN THOSE OF WELLS
COMPLETED IN THE UNDIFFERENTIATED DRIFT.— Specific capacity
is well yield per unit of drawdown, therefore it serves as an approximate indicator
of the water-yielding capacity of the producing zone. The frequency distribution
curves above, based on reported values of specific capacity, tllustrate the marked
difference in water-yielding capacity between glacial drift aquifers in the water- T.130 N.
shed. For example, about 63 percent of wells completed tn surficial outwash exceed T. 130 N.
a specific capacity of 20 gpm per ft but only about 25 percent of those completed in
undifferentiated drift exceed this amount.
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CONTOUR INTERVAL 50 FEET

WITH SUPPLEMENTARY CONTOURS AT 25 FOOT INTERVALS
DATUM IS MEAN SEA LEVEL

SATURATED GLACIAL DRIFT RANGING FROM LESS THAN 100 TO MORE THAN 600 FEET

IN THICKNESS IS PRESENT OVER THE ENTIRE WATERSHED

The amount of ground water in storage is roughly proportional
to the thickness of saturated drift (the vertical distance from the
water table to the top of the bedrock). Saturated drift is gener-
ally thickest in morainal areas and thinnest in the southeast part
of the watershed where water-table altitude is relatively low and
bedrock altitude relatively high. Effective saturated thickness
of drift is always less than that shown on the map, because most
drift consists of till of relatively low water-yielding capacity.

Surficial outwash, which covers nearly half of the watershed,

consists of sand and gravel, generally of sufficient thickness and
permeability to permit yields of large quantities of water to wells.
Over much of this area, the thickness of surficial outwash depends
upon the proximity to drumlins, which have been partially or
wholly buried by the outwash.

In moraine and till plain areas, wells are usually com-
pleted in buried sand and gravel and at greater depths than those
in areas of surficial outwash. The greater the saturated thick-
ness, the greater the possibility of penetrating buried aquifers.

ANALYSIS OF THE WATER-TABLE AQUIFER IN THE VERNDALE AREA INDI-
CATES APPROXIMATE QUANTITIES OF WATER POTENTIALLY AVAILABLE
TO WELLS.—Areal variations in the saturated thickness of the water-table aquifer (Map
A) were determined primarily by test drilling. The general northeast-southwest trend

of the oval shaped areas reflects the presence of buried or partially buried drumlins.
Transmissivity of the aquifer at each drill-hole site was calculated by multiplying the
saturated thickness of the aquifer by its hydraulic conductivity, which was estimated from
These values, supplemented by aquifer test results, indicate that

EXPLANATION

See table at left for desecription of geologic units.
Schematic section below illustrates topographic and
stratigraphic relationships.

sample examination.
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is shown at right
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most of the water-table aquifer in the Verndale area has a transmissivity exceeding 30,000
gpd per ft (Map B). _

Using the nonequilibrium equation, approximate yields to wells were calculated and
mapped (Map C). This interpretation is based upon the estimated transmissivity values, an
assumed storage coefficient of 0.15, and the conditions stated im the map explanation.
Actual yields at a specific location may vary from those shown, particularly when near-
ness to a stream or drumlin creates a positive or negative hydrologic boundary.
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BEDROCK HIGHS GENERALLY COINCIDE WITH AREAS OF THIN
GLACIAL DRIFT WHEREAS BEDROCK LOWS UNDERLIE AREAS
OF THICKER DRIFT.—Euxcept for small scattered areas of Cretaceous
rocks in the northern half of the watershed, Precambrian crystalline rocks
comprise the bedrock surface.
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thickness due to dewatering.
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Estimated maximum yield, in gallons per minute, to a well completed in the surficial out-
wash assuming a pumping period of 30 days and a maximum allowable drawdown of
Corrections were made for decreases in saturated
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