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AREAS WHERE UNCONSOLIDATED ALLUVIAL DE-
POSITS ARE NOT PERENNIALLY SATURATED;
DEPTH TO SEASONAL WATER TABLE GENER-
ALLY RANGES FROM 5 TO 20 FEET—Where
areas are not irrigated, the deposits usually are drained
by midsummer. Where areas are irrigated, seasonal
water table may remain through the growing season
with drainage of deposits occurring during the autumn

AREA OF DAWSON AQUIFER; DEPTH TO WATER-
TABLE GENERALLY MORE THAN 20
FEET AND COMMONLY MORE THAN 100 FEET—
Shallowest depths to water table generally occur along
stream valleys and in colluvial deposits

AREAS WHERE LOCALIZED WATER-TABLE AQUIF-
ERS OCCUR IN COLLUVIAL, LANDSLIDE, AND
WINDBLOWN DEPOSITS, AND IN CONSOL-
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INTRODUCTION

The depth to the water table is a hydrologic factor that can be used by State
and local officials to assist them in making decisions regarding land-use
conversion in the rapidy urbanizing Colorado Springs—Castle Rock area
(index map). This report presents the results of a 2-year investigation to
determine the depth to the water table, water-table fluctuations and trends,
and to relate the results of the investigation to urban planning. The report is
one of a series of geologic and hydrologic reports prepared by the U.S.
Geological Survey to demonstrate the usefulness of earth-science information
in urban planning.

In the Colorado Springs—Castle Rock area, the principal water-table aquif-
ers consist of unconsolidated alluvial deposits that are perennially saturated
and of consolidated sedimentary rocks comprising the Dawson aquifer. The
unconsolidated alluvial deposits, which have a maximum thickness of about
100 feet, occur in stream valleys and in terraces both along the stream valleys
and on slopes of the foothills east of the Front Range (diagrammatic section).
Ranges in depth to the water table shown on the map were delineated only for
the unconsolidated alluvial deposits because the depth to the water table in the
Dawson aquifer is generally more than 20 feet and usually will not be a factor
affecting urban planning.

Underlying the unconsolidated alluvial deposits and exposed at the land
surface in most of the study area north of Colorado Springs and east of the
Front Range is the Dawson aquifer. The Dawson is a consolidated
sedimentary-rock aquifer consisting of an upper and lower unit (Livingston
and others, 1975, 1976). The upper arkosic unit contains coarse sand,
ironstone layers, and some sandstone beds. The lower unit contains beds of
sandstone, claystone, and siltstone. The maximum thickness of both units is
about 2,500 feet. Although water in the aquifer locally occurs under artesian
conditions, water-table conditions are more common. Hydraulic connection
between the unconsolidated alluvial deposits and the Dawson aquifer is
greatest where stream valleys have been eroded into the Dawson.

The water-supply potential of the Dawson aquifer in the study area is being
investigated. Results of completed investigations in El Paso County indicate
that the aquifer may be a major source of water supplies for urban develop-
ment (Livingston and others, 1975, 1976).

The depth to the water table in the Dawson aquifer is generally more than
20 feet and commonly it is more than 100 feet. The shallowest depths to the
water table generally occur along stream valleys and in colluvial deposits
derived from the Dawson aquifer.

Locally, water-table aquifers also occur in the upper weathered and frac-
tured zone of other consolidated sedimentary rocks that form the foothills east
of the Front Range and that crop out in the southern part of the area; in

- colluvial and landslide deposits that occur on the slopes of the consolidated

sedimentary rocks; and in windblown deposits that occur in the vicinity of
Colorado Springs. In the crystalline rocks that form the Front Range in the
western part of the area, water occurs locally in fractures. The fractures
generally will contain water only to a depth of about 300 feet below land
surface. Because of the localized occurrence of these water-table aquifers and
because some of the aquifer material and fractures are drained for part of the
year, these aquifers were not studied in detail during this investigation. Where
water levels were measured in wells completed in these localized aquifers, only
the locations of the wells and the measured depths to water are shown on the
depth-to-water map. Artesian aquifers, which occur in the consolidated
sedimentary rocks in the eastern part of the area, were not studied during this
investigation.

Water levels were measured ornice in 99 wells during 1976 or 1977 to
determine the depth to the water table. Additional information about these
wells is included in a report by Hutchinson and Hillier (1978). A comparison
between water levels measured during 1976-77 and water levels measured
by the U.S. Geological Survey since the middle 1950’s in areas where
ground-water pumpage is greatest indicated that no significant upward or
downward trend in the water table has developed in the area during the past
20 years. Water levels in 1976-77 were about the same as in the middle
1950’s. Therefore, water levels reported by Major, Kerbs, and Penley (1975),
McConaghy and others (1964), and Jenkins (1961) and water levels reported
by well drillers were used to supplement the 1976-77 data in the compilation
of the depth-to-water map. The data reported by drillers were obtained from
the files of the Colorado Department of Natural Resources, Division of Water
Resources, Office of the State Engineer.

Physiography and geology (Trimble and Machette, 1979) also were used in
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DEPTH TO THE WATER TABLE

Measured depths to the water table during 1976-77 in the unconsolidated
alluvial deposits ranged from 0.8 to 63.7 feet. Generally the depth to the water
t?ble in the flood plains of perennial streams in the northern two-thirds of the
area was less than 10 feet and locally was less than 5 feet. In the southern
one-third of the area, the depth to the water table in the flood plains of
perennial streams generally was less than 20 feet and locally was between 5
and 10 feet. No depth-to-water measurements made during 1976-77 were
less than 5 feet in wells in the flood plains of perennial streams in the southern
one-third of the area. However, water-level measurements made prior to this
investigation indicate that the depth to the water table probably is less than 5
feet, at least for part of the year, in localized areas. In the flood plains of the
principal nonperennial streams, Sand and Jimmy Camp Creeks, located east
and southeast of Colorado Springs, the depth to the water table generally was
greater than 10 feet.

The depth to the water table in the terraces generally was greater than 10
feet in the northern two-thirds of the area and greater than 20 feet in the
southern one-third of the area. Water levels in wells completed in colluvial
deposits and consolidated sedimentary rocks ranged from 3.3 to 43.7 feet.

WATER-TABLE FLUCTUATIONS AND TRENDS

Annual fluctuations of the water table in all the aquifers except the fractured
crystalline rocks generally are less than 10 feet although the maximum fluctua-
tion is not known. Both seasonal and annual fluctuations usually are smaller in
the aquifers underlying the flood plains of perennial streams because of the
hydraulic connection between the streams and the aquifers. Because of the
limited storage capacity in the fractures, seasonal and annual fluctuations of
the water table in the fractured crystalline rocks may be greater than 10 feet.

In areas that are not extensively irrigated, the depth to the water table
generally is shallowest during the spring and early summer when the aquifers
are being recharged by snowmelt and rain. The greatest depth to the water
table generally occurs in the late autumn when recharge is minimal and water
in the aquifers has been partly depleted by pumpage from wells, evapotranspi-
ration, and by natural discharge to lakes, ponds, springs, streams, and
swamps. In areas that are extensively irrigated, the depth to the water table
may remain within a few feet of the land surface throughout the growing
season because part of the applied water percolates through the soil and
recharges the aquifer.

Water-table trends are shown both by the hydrographs and the data in the
table. The hydrographs present water-level measurements made at approxi-
mately the same time each year to eliminate the effects of seasonal fluctuations
of the water table. The hydrographs indicate that no significant upward or
downward trend in the water table has developed since the middle 1950’s.

The data in the table also indicate that the water table in the area was about
the same in the middle 1950’s as in 1976-77. Of the 16 wells listed in the table,
no water levels have declined more than 5 feet; the maximum decline was 3.5
feet. Water levels in three wells have risen more than 5.0 feet; the maximum
rise was 6.8 feet.

A continual downward trend of water levels, which may indicate that water
is being pumped or mined from the aquifer(s) at a rate that is greater than the
rate of recharge to the aquifer(s), is not apparent on any hydrograph or from
the data in the table. However, mining of ground water may be occurring in
those parts of the area where continual long-term water-level data are not
available.

As urban development increases in the area, the possibility of ground-water
mining also will increase if water-table aquifers are used as sources of water for
the development. While ground-water mining could decrease or eliminate
some of the adverse effects caused by a shallow water table, ground-water
mining also would decrease the amount of water available for use.

If ground-water mining occurs, continued pumping of existing wells at the
same or increased rates will result in the following sequence of events:

1. Water levels decline, well yields decrease, and pump intakes have to be
lowered in the wells.

2. Wells have to be deepened, in some localities to the base of the aquifer,
and pump intakes lowered to as near the bottom of the well as possible, if this
has not been done previously.

3. Aquifers are dewatered. Water levels of surface-water features may
decline if there is hydraulic connection between them and the aquifers.
Pumping wells could deplete streamflow and significantly lower water levels in
lakes, ponds, and swamps.
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