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V./| N . INTRODUCTION municipal supply wells in secs. 17 and 20, T. 14 S., R. 62 W.,
: / were several feet in 1964, but some recovery was measured
© HKKO . Black Squirrel Creek valley is in east-central Colorado 25 during the fall and winter of 1964-65. Recharge from extreme-
S 3 N\ D miles east of Colorado Springs. The valley is semiarid, and ly high rainfall and runoff caused some rises in water levels in
= MNG 613k / most of the precipitation occurs as thundershowers during the June 1965. Water-level changes, which are localized and sea-
%_. S & i ’ principal part of the growing season--April through August. sonal in the heavily pumped areas, are not representative of the
/ o/%wl.L\ / ! Average annual precipitation at Big Springs Ranch near Ellicott entire aquifer. If the water level had declined 4 feet at section
/ \ hw <<m__m.. o A A’ ot was 11.7 inches during 1951-60. C-C’, the underflow would have been 1,000 acre-feet less in
4|Wmm 61q2 \ 6500 - - 6500’ Because storms may be separated by long dry periods, most 1964 than it was in 1958. According to reported information,
/ i F 018 6091 crops in the valley are irrigated with ground water. The sur- many small water-table ponds have dried up since irrigation
- J rounding areas are used for ranching. Both alluvium and bed- pumping began in the thirties. However, general water devel-
53 6400’ L 6400 rock formations yield sufficient water of good quality to supply opment in the drainage basin, both inside and outside the val-
3 .w© stock and domestic wells. Larger vielding wells, 100 to more ley, has contributed appreciably to water-level declines.
. - 2% - than 1,600 gpm (gallons per minute), may be drilled only in the The chemical quality of water in the alluvium is very good,
N 6300' 4 L 6300 NG alluvium of Black Squirrel Creek and its major tributaries. The and the water is suitable for most uses. The water is moder-
6114 purpose of this study was to determine ground-water condi- ately hard, of the calcium magnesium bicarbonate type, and has
|U4 I.LI/ - tions in the alluvium in 1964 and to point out possible effects of a dissolved-solids content of less than 250 ppm (parts per mil-
.:/(J 6200’ 6200’ .:/{J further ground-water development. lion). Sodium and bicarbonate content seem to increase slightly
/....I/ ‘N /!./n T southward.
o~ ) 6 N | 6 GEOLOGY
™ J CONCLUSIONS
.”.A/ N\ 7...\ Alluvium in the Black Squirrel Creek valley consists chiefly
T~ - of clay, silt, sand, and gravel of Pleistocene age. The alluvium Ground water may be pumped for short periods at a rate ex-
T ,N 5 v is underlain by a thick sequence of Upper Cretaceous to Paleo- ceeding the underflow without seriously depleting the aquifer
/ % E976 N / " cene shale, sandstone, and arkosic conglomerate, which dips because of the large amount of water in storage compared with
ﬁ N, (o B’ r northward into a large structural basin. Because the unconsoli- the amount pumped. If pumping greatly exceeds recharge year
/ A ~ 23 5969 6300 — 6300 / dated deposits were derived principally from the bedrock form- after year, depressions in the water table surrounding heavily
v\ v}«./ : / _ o ations, they are similar to the bedrock formations in color and pumped areas will spread and will reduce yvields in adjacent
— ()= =554 5 _ ST @n%lh" texture. H the alluvium i ined and is much Ils; in the aquifer will b Iy reduced; and, even-
Bese complied fram U.5, Geologleal Sunvey OEEAcE e Base compiled from U.S. Geological Survey _ exture. However, the alluvium is coarser grained and is muc wells; storage in the aquifer will be m«.mmﬂ v reduced; and, even
topographic maps and aerial photographs T o 31 6200 L 6200 topographic maps and aerial photographs more permeable than the bedrock. The alluvium was deposited tually, underflow out of the valley will decrease. Because it is
622 14 in deep, narrow channels that trend south and southeast, as physically impossible to pump all the water and because it is
b\ ©37 - indicated on the bedrock-contour map. Its thickness ranges economically infeasible to pump large-capacity wells when
6100’ = 61007 from a few feet to about 200 feet. Although data are inade- vields are small, some water will always be available for do-
Bedrock quate to delineate the principal channel in the southern part of mestic and stock uses.
- T.14S. EXPLANATION T.14S. the valley, drillers’ logs indicate that the channel continues If the ground-water resources of Black Squirrel Creek valley
\ 6000’ 6000 southward to the Arkansas River valley. During Recent time, are to be fully utilized, more water could be pumped in the
EXPLANATION XW\I/M Underflow 7000 acre-feet per year windblown sand and silt covered part of the valley, and upper and lower parts of the valley. The results of more pump-
3 82 5863 833% streams have cut shallow channels in the sand and silt that ing in the valley would be both detrimental and beneficial. A
N \\/ Well or drillers log N have little relation to earlier channels. general decline in water levels would cause an increase in
.. @ "/ Eain / pumping lifts, a reduction in well yields, and the elimination of
Irrigation well or sump Y e . GROUND WATER subirrigation in a few areas. Benefits would include a redue-
5 \/ o= liben s.xwwmmmﬁwwmy“x:&ﬁ = tion in nonbeneficial evapotranspiration, creation of additional
Domseatic or stook well © sditioe 2 The alluvial aquifer is recharged by infiltration of surface storage space for salvage of excess surface runoff, a decrease
/ A T~ , runoff originating in the valley above the project area, by in underflow out of the valley, and utilization of the large quan-
‘®) d _Q C . e i underflow in channels, and from precipitation in the area. The tity of water in storage.
Municipal supply well / 62n0’ rain . Bedrock contour aquifer is discharged by underflow out of the valley, by pump- Periodic measurements of water levels in selected wells
% = .msuM\wﬁmNwwwmmh%‘wnw“emhMmﬁmﬂsw%ﬂmyww ing, by infiltration into the underlying bedrock formations, and should be continued to aid in planning further ground-water de-
R ; / 6100’ L 6100’ Jeet. Datum is mean sea level by evapotranspiration. velopment.
Observation well p g, Underflow at the southern end of the valley is approximately
/ / = ) - equal to the underflow determined for section C-C’, or 10,000 ACKNOWLEDGMENTS
6000 ——= — // . ) \ Thickness of saturated alluvium, in feet acre-feet per year. Irrigation pumpage from 95 wells and
Water table contour line e, SoE0 - 6000 sumps during 1964, calculated from fuel and electric-power For their generous help in supplying information for this
Shows altitude of water table. Dashed where o - N records, was 8,000 acre-feet. In March 1964, the Cherokee study we express our appreciation to the many well owners,
w%ﬂwmwwﬁww.mwﬁes e o o ' ) Water District began pumping from eight large-capacity wells the Cherokee Water District, the Black Squirrel Soil Conserva-
5900 - 5900 Less than 40 to provide municipal water for Colorado Springs. Municipal tion District, the Hammacher Drilling Co., the Mateka Brothers
Depth to water,in feet \232%.& water table, water delivered during the year was 5,200 acre-feet. Only a Drilling Co., the Mountain View Electric Association, Inc., and
15 5926 in feet ; part of the water pumped for irrigation (less than 25 percent) the Utilities Department of the city of Colorado Springs.
\wolwwﬁﬂ e Underflow 10,000 acre-feet per year — returns to the aquifer; none of the municipal water returns.
Measured drawdown, in feet Yield, in gallons per minute The quantity of water discharged by evapotranspiration and by SELECTED REFERENCES
Brackets indicate analysis given in table infiltration to bedrock is unknown. Nonbeneficial evapotrans-
piration is low, because of few phreatophytes and because the Dane, C. H., Pierce, W. G., and Reeside, J. B., Jr., 1937, The
i areas where the depth to water is less than 10 feet are small. stratigraphy of the Upper Cretaccous rocks north of the
80 to 120 Most evapotranspiration from the water table is beneficial and Arkansas Riverin eastern Colorado: U.S. Geol. Survey Prof.
is operative where hay crops are subirrigated. Infiltration to Paper 186-K, p. 207-232.
bedrock is probably small because permeability of the sandstone Emmons, S. F., Cross, C. W, and Eldridge, G. H., 1896, Geol-
D D’ and conglomerate is low, and the shale is nearly impermeable. ogy of the Denver Basin in Colorado: U.S. Geol. Survey
38°45' 6000 + r 6000’ EXPLANATION 38°45' The performance of three wells tapping the alluvium of the Mon. 27, 556 p.
g More than 120 principal channel is shown in the summary table of aquifer Finlay, G. L., 1916, Description of the Colorado Springs quad-
tests. rangle [Colorado]: U.S. Geol. Survey Geol. Atlas, Folio 203,
5900" ~ - 5900 Silt and Sand Configuration of the water table, depth to water, and satu- 17p.
T155 T5S) rated thickness shown on this atlas are representative of Jenkins, E. D., 1961, Records, logs, and water-level measure-
. B ground - water conditions during 1964. Local depressions in the ments of selected wells and test holes, and chemical analyses
~ 4 5800’ - 5800 water table are largely due to pumping and represent losses of ground water in Fountain, Jimmy Camp, and Black Squir-
72 5638 S o from storage. Also noted, but not shown, are many zones of rel Valleys, El Paso County, Colorado: Colorado Water Con-
- “perched” ground water, principally in shallow Recent deposits. serv. Board Basic-Data Rept. 3, 25 p.
5700 il oo : 5700 Gravel Wellsin the Recent deposits generally yield only a few gallons 1964, Ground water in Fountain and Jimmy Camp
W 5623 R R AR per minute and are unaffected by fluctuations of water level in Valleys, El Paso County, Colorado, with a section on Compu-
e /@/ the deeper aquifer. Pumpage in the perched ground-water tations of drawdowns caused by the pumping of wells in
~ zone does not affect storage in the deeper aquifer. The quan- Fountain Valley, by R. E. Glover and E. D. Jenkins: U.S.
0 1 2 MILES tity of ground water in storage in the deeper aquifer in 1964 is Geol. Survey Water-Supply Paper 1583, 66 p.
_ .o»&z 5 z_.u_,z SEA LEVEL _ estimated to be 20 percent of the volume of saturated material McLaughlin, T. G., 1946, Geology and ground-water resources
(based on previous studies of alluvial valleys in Colorado), or of parts of Lincoln, Elbert, and El Paso Counties, Colorado:
PP | 1 M CROSS SECTIONS OF BLACK SQUIRREL CREEK VALLEY T - & MILES 400,000 acre-feet. Colorado Water Conserv. Board, Ground-W ater Ser. Bull. 1,
Observation-well records indicate that water levels rose dur- 139 p.
ing a brief period of high precipitation (1957-58) and gradually U.S. Public Health Service, 1962, Drinking water standards:
WATER TABLE CONTOUR MAP SHOWING LOCATION OF BEDROCK CONTOUR AND SATURATED THICKN ESS MAP declined 2 to 7 feet by 1964. Declines of water level near the U.S. Public Health Service Pub. 956, 61 p.
WELLS AND SUMPS
GENERALIZED SECTION OF THE GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES CHEMICAL CONSTITUENTS OF SELECTED GROUND WATER FROM THE QUATERNARY ALLUVIUM
B e W e
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ool SO L[ S ool = SO 20 \ catchment area for recharge from precipitation cm at 25°C)
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S SE%, Sec. 20, T. 14 S.-R. 62 W. ’ - EEN30
A - ! MMARY OF THE RE T F AQUIFER TEST
.m..mun, 12 ﬁ / | M " F 1 Laramie Formation 250 Black shale and seams of lignite interbedded with irregular beds of sandstone <_M_MM_M.=~__ quantities of water to domestic and stock wells. Water generally of poor sSuU O SULTS © Q S
£y . s | 1
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HYDROGRAPHS FROM SELECTED WELLS 3 Fietd coefficient of permabiliy Is the cosfficient of transmissibiity divided by the saturated thickness of the aquifer in feet .
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