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ABSTRACT

The hydrogeologic characteristics of the alluvial aquifer in
and adjacent to the Rocky Mountain Arsenal, Colo. are de-

b scribed on four maps that show the configuration of the bedrock
surface, generalized water-table configuration, saturated thick-
ness of alluvium, and transmissivity of the aquifer. The maps

| provide data needed to compute the rate and direction of ground-
water movement. The alluvium forms a complex, nonuniform,

W sloping, discontinuous, and heterogeneous aquifer system.

INTRODUCTION

Ground-water contamination in the vicinity of the Rocky
Mountain Arsenal, near Denver, Colo., is related to the dis~
posal of liquid industrial wastes into ponds (Petri, 1961; Walker,
1961; and Walton, 1961). The movement of contaminants away
from the ponds or other possible sources is partly controlled by
the rates and directions of ground-water flow within the shallow
alluvial aquifer that underlies most of the area. The rate and
direction of ground-water flow, in turn, is controlled by the hy-
draulic gradient, transmissivity, and boundary conditions of the
aquifer. Thus, the calculation of rates of movement and flow
paths followed by contaminants in the aquifer can only be accom-
plished if the hydrogeologic characteristics of the aquifer are
known in detail.

The purpose of this report is to present maps that depict the
detailed variations in the hydrogeologic properties of the alluvial
aquifer in an area of 63 mi? (163 km?2) in and adjacent to the
Rocky Mountain Arsenal. Included are four maps that show (1)
the configuration of the bedrock surface beneath the alluvial
aquifer, (2) the general water-table configuration in the alluvial
aquifer, (3) the saturated thickness of the alluvial aquifer, and
(4) the transmissivity of the alluvial aquifer. These data pro-
vide a basis for making quantitative predictions of both ground-
water flow and the movement of contaminants in this aquifer.

The maps were constructed from a compilation and reinter-
pretation of existing data; a listing of all sources of data follow.
Accompanying each map is a short explanation of the methods
used to construct it.

The cooperation of the U. S. Army is gratefully acknowledged.
Mr. Eugene R. Hampton of the U. S. Geological Survey assisted
in the preparation of several maps.

English units used in this report may be converted to metric
units by the following conversion factors:

From Multiply by To obtain
Feet (ft) 0.3048 metres (m)
Feet squared per day (ft2/d) 0.0929 metres squared per day (m2/d)
Square miles (mi2) 2.590 square kilometres (km?)
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BEDROCK SURFACE

The altitudes of the bedrock surface for data points shown on this map were determined from lithologic logs. The actual bed-
rock surface is undoubtedly more complexly eroded than depicted. The density of control points indicates the accuracy with which
major bedrock highs and buried valleys are located.
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SATURATED THICKNESS

The saturated thickness of the alluvial aquifer is shown in the above map. The lines of equal saturated thickness were plotted
by measuring the difference between the water-table altitude and the altitude of the bedrock surface throughout the study aress
Because the water-table altitude may change over time, so will the saturated thickness. Zero saturated thickness will correspond
with the dashed line representing the approximate limit of saturated alluvium.
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WATER TABLE

The water-table configuration shown in the above map was contoured from water-level measurements made between 1955 and
1971. Because the measurements in different wells were made at different times over a period of years, a numerical dispersion
of several feet is introduced into the data primarily due to the indeterminate effects of time-varying ground-water recharge and
discharge during the period. Futhermore, land-surface altitudes at many wells were determined from topographic maps with a
10-ft (3-m) contour interval, rather than from a field survey, thereby introducing a possible error of several feet. Because of
these considerations, in areas where conflicting data existed, water-table contours were located on the basis of an areal average.

~Thus, it follows that some individual data points may not necessarily agree in value with an interpolation between adjacent contours.

Supplemental control for contours in parts of the study area was provided by the land-surface altitude, which was considered an
upper limit for the water table. Conversely, the bedrock surface represented a lower limit for the water table in the alluvial
aquifer. Comparison of water-table and bedrock altitudes indicated that about 20 percent of the study area is underlain by areas
in which the alluvium either is absent or is unsaturated most of the time. These areas are enclosed by the dashed lines that re-
present the approximate limit of saturated alluvium. p_r

The general direction of ground-water movement is from regions of higher water-table altitudes to lower water-table altitudes
and approximately perpendicular to the water-table contours. Deviations from the general flow pattern may occur in some areas
because of local variations in aquifer properties, recharge, or discharge. The rate of ground-water flow will be proportional to
the hydraulic’'gradient, which can be computed from the spacing between adjacent contours. Several anomalous areas on the water-
table map are not attributed to errors in the data. These indicate that the approximate limit of saturated alluvium does not con-
sistently represent a no-flow boundary, but rather that at some places there may be significant flow across this line. Such a con-
dition can readily occur in areas where the bedrock possesses porosity and hydraulic conductivity properties comparable to the
alluvium, or where recharge from irrigation, unlined canals, or other sources is concentrated.
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The average rate of ground-water flow at a point is proportional to the transmissivity of the aquifer, and estimates of transmiss-
ivity were made for wells for which detailed lithologic logs were available. Although these estimates, made by relating hydraulic
conductivity to grain size, are admittedly crude, the resulting contours reflect a pattern of transmissivity variations that are con-
sistent with both the recent geological history of the area and the areal variations in hydraulic gradient of the water table. Where
values from aquifer tests were also available, the two values were usually within 20 percent of each other. Because transmissivity
equals the product of hydraulic conductivity and saturated thickness, interpolation and extrapolation from data points were aided by
supplemental control from the saturated thickness map.
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