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duration on areas of only a few square miles. The graph
showing wet and dry periods indicates when precipitation
was above the 1926—65 average (wet) or below this average
(dry).

An accurate determination of total recharge from
precipitation cannot be made at this time. However, in Grant
and Stanton Counties in southwestern Kansas where the
Ogallala aquifer is geologically and hydrologically similar,
annual recharge from precipitation is about one-third inch
(Fader and others, 1964, p. 46). Assuming that recharge in
Cimarron County is one-fourth to one-half inch, annual
recharge would be 20 to 40 thousand acre-feet.

The time it takes downward-percolating water to reach the
water table depends upon the permeability or ability of rock
materials to transmit water and the depth to the water table.
Recharge from precipitation may take as long as 7 years to
reach the water table in the Ogallala (Marine, 1963, p. 9).

Other sources of recharge include ponds or lakes, water
applied for irrigation, streamflow, and subsurface inflow
from adjacent areas.

Rising water levels in wells adjacent to lakes and ponds
filled with water show that some recharge is derived from this
source (Schoff, 1943, p. 234). Most of these lake bottoms are
relatively impermeable, so the amount of recharge by
lake-bottom seepage probably is small.

Recharge from flood-irrigated land is highly variable
depending upon the duration of flooding, type of soil, and

parts of New Mexico. The amount of subsurface inflow is
unknown, but data from aquifer tests in adjacent areas
provide a basis for estimating the rate of movement through
the Ogallala Formation at about 100 feet per year and
through the Dakota Sandstone at about 10 feet per year.

DISCHARGE

Pumpage from irrigation wells accounts for the largest part
of ground-water discharge in Cimarron County. Records show
that during 1966 about 70,300 acres were irrigated with
ground water. Assuming an average application of 1.2
acre-feet per year per acre, ground-water pumpage for
irrigation during 1966 was estimated to be 80,000 acre-feet.
This estimate illustrates the magnitude of increase in
pumpage over the 175 acre-feet per year estimated for
1938—40 (Schoff, 1943, p. 246).

Streams that have cut their channels below the water table
receive water from the ground-water reservoir. The quantity
of ground water discharged into the Cimarron River in the
northwestern part of the county was estimated to be 720
acre-feet per year during October 1938 to September 1940.
Discharge of springs into ravines and draws in other parts of
the county was estimated to be 640 acre-feet per year
(Schoff, 1943, p. 243).

Ground water is discharged by evaporation and
transpiration in areas where water levels are close to the land
surface on stream flood plains. These areas are easily

in water levels. When recharge exceeds discharge,
ground-water storage increases and water levels rise;
conversely, when ground-water is taken from storage, water
levels decline. Measurements of water levels in Cimarron
County began in July 1938 near the end of the 1931-40
drought. At the end of the drought, water levels in many
wells were at an all-time low and the amount of water in
storage was considerably reduced. During 1941-51, when
precipitation generally was above average, water levels rose,
as shown by hydrographs 2, 5, 7, and 8 indicating a
substantial increase in ground-water storage. Water levels in
some wells, shown by hydrograph 6, did not rise because
pumpage from nearby wells removed water as fast as or faster
than it could be added to storage.

Although precipitation during 1952—57 was below
average, water levels in the Ogallala aquifer continued to rise,
as shown by hydrographs 4 and 7, indicating that
precipitation that had fallen during the previous wet period
was still being added to storage. This delayed rise also
continued in some areas underlain by the Dakota Sandstone
and the Dockum Group, as shown by hydrographs 2, 5, and
8. The lack of correlation between water-level fluctuations
and precipitation in the Morrison Formation, shown by
hydrograph 10, may be the result of the very slow rate of
increase in storage because of low permeability.

Ground-water storage in the alluvium varies in response to
streamflow. Thus, water-level fluctuations are highly erratic,

general trends are obscure. Similar erratic fluctuations of
water levels in the Ogallala Formation are caused by the
pumping of irrigation wells.

CHEMICAL QUALITY

The suitability of water for domestic, municipal, stock,
industrial, or irrigation use is, in part, determined by the
dissolved-solids content. Standards governing the chemical
quality of water for domestic or municipal use have been
established by the U.S. Public Health Service (1962). These
standards place an upper limit of 500 mg/l (milligrams per
liter) on the dissolved-solids content of drinking water where
better quality water is not available and also place maximum
limits on concentrations of fluoride and other selected
constituents. In some parts of Cimarron County the
dissolved-solids and fluoride content of ground water exceed
these standards.

Water for stock is subject to the same quality limitations as
those established for human consumption. However, most
animals apparently can tolerate water that would be
considered unsatisfactory for human beings (Hem, 1970, p.
324).

The usefulness of water for irrigation is governed by its
chemical quality (Hem, 1970, p. 324-333). The
dissolved-solids content or the specific electrical conductance
(EC) along with the relative proportion of sodium to calcium
plus magnesium (called sodium-adsorption ratio or SAR) are

Generally, water with an EC and SAR less than 2,000 and 5,
respectively, is classed as having a low sodium hazard. Some
constituents, such as boron, in irrigation water may have a
toxic effect on certain crops, but this has not been a problem
in Cimarron County.
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