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INTRODUCTION situations, landowners have had to drill deeper wells, sometimes at amounts of shale. In the southern part of the aquifer, the intervening 'S\ T —-: Q = ) ‘ 7 - / T : ‘ j ( -
The Denver ground-water basin underlies a 6,700-square-mile area f:onsidetab.le expense, to n'mtablish their vfrater Sl-lpply. Continued shale is abs'ent and .oonglomerate, sandstone, and mincfr amOl.m.ts of | (el \ ]\ \ ] ,
extending from Greeley in the north to Colorado Springs in the south increases in population will likely cause increasing water-supply shale occur in a continuous sequence 600 feet or more thick. Individual e r C e C | t x ( ‘
and from the Front Range in the west to near Limon in the east. The e problems for residents who depend on this bedrock aquifer for water. conglomerate and sandstone beds are commonly lens shaped and ¢~ = R g &ﬁ _ J’j EXPLANATION
: - : : . i ¥ i range in thickness from a few inches to as much as 200 feet. - : :
major bedrock aquifers that occur in the basin are the Laramie-Fox Hxlls This study was undertakken t;)bettetrh de[f)i:e the buara;iter ;u;élply POten.hal Cor?glomerate SuCasonehBaE fie el by onc vl iy T.3s L 5 L, 70 ' | < , \ ) ——6000— CONTOURS SHOWING ELEVATION OF THE T.38.
aquifer (the deepest aquifer), the Arapahoe aquifer, the Denver aquifer, of the four major bedrock aqui ersin the Denver basin. Findings r.elatmg bod Ll ot i i g4 \Q © ( ———  BASE OF THE DAWSON AQUIFER_Interval
and the Dawson aquifer (the uppermost aquifer). The Dawson aquifer, to the Dawson a_fl\lifel" made during the ﬁfSt 2 years of the investigation | e ;a er;nt e Tfs ere '"ta" c d)acecrilst ecaus:h — % I ; ' 100 feet. National Geodetic Vertical Datum of
which is the subject of this report, underlies an area of about 1,200 are presented in this report to provide water users with timely e ped edyt;':mgt‘h i:long,]!gsn:'“a Ean sar:j otne tartilmu o mors 1 ‘ l Bért 1929
square miles in east-central Colorado (index map, fig. 1) and is a ground-water resource information that can be used to befter manage c:arseg;am ar:) t‘e”z e'th ‘ ?‘”59;0“" dwaedr o m:l rm:g & % P ‘ U p k . o DATA POINT
primary source of water for rural residents of western Elbert, eastern and develop the water supply of the aquifer. The hydrologic data used the verspacas betgeci ehgra]lins o sou Z;‘ g;'lav t::o ﬁ \ 266 . ' ! : ‘
Douglas, and northern El Paso Counties. Of the estimated 3,600 wells in preparing these maps are available in the Colorado District Office of conglomerate and sandstone, while litfle water is able to flow throug L i == ' Err——w maseenss [ EAUL T oeation ififersed
completediin ihe agiiifer. almostall supEl denking water to residenits the U.S. Geological Survey in Lakewood, Colo. Similar study results the shale. The aquifer thus consists of a complex pattern of s ) i 36 : 87 70 |
. e L - ini ifarsi . 3 interconnected beds of permeable and relatively impermeable % ¢ -
and livestock, as litfle water for irrigation of commercial crops is supplied pertaining to the three other aquifers in the basin are being compiled. s e - pe o5 5 é’ p - dalel- yas \ : APPROXIMATE LIMIT OF DAWSON AQUIFER
from the aquifer. Funding for the study was provided jointly by the U.S. Geological sediments that differ i:_‘ Erias iy oSie et iand ETSaME Saier I o i .
- Survey; the Colorado Department of Natural Resources, Division of ke GiBicies oianier. _ T.as. O M ! Qb > b } e TN
e - 105° . 1047 . 103 Water Resources, Office of the State Engineer; the Denver Board of The map showing the elevation and oonﬁgu!athn' of the b.ase of the 225 ¢ L \ \ T.48.
"| r l Water Commissioners; and Adams, Arapahoe, Douglas, Elbert, and El Dawson aquifer (fig. 3) indicates that the base ranges in elevation from a - L e S .
| : Paso Counties. high of about 6,800 feet near Colorado Springs to a low of about 5,200 . ) - /
Cache 1 poudre feet near Castle Rock. The base of the aquifer seems to be offset by as ™
\ L/r“nlg\’ug”é"‘s ] S GEOLOGIC CHARACTERISTICS ) much as 300 feet as a result of movement along a fault tentatively e \ ) e O /E HC
. \ Fort Collins ) . The geologic formations containing the four aquifers of the located north and east of Monument. The aquifer limit shown on the a5 l N : : = $ : s
l.\, | Denver basin are the Fox Hills Sandstone, the Laramie and map is the approximate extent of saturated sediments in the Dawson { \ﬁ‘ :\% f \ g o /~/
¢ N Arapahoe Formations of Late Cretaceous age, the Denver Arkose. Beyond this limit, it is unlikely that a well completed in the L ! : R : SR — /
. Formation of Late Cretaceous and early Tertiary age, and.the Dawson Arkose would yield usable quantities of water, although 7 : Ko : 2l
Dawson Arkose of Tertiary age (Romero, 1976). These formations adequate quantities of water may be found in deeper bedrock aquifers. % ) J*eib n ! \ S_/ (&
occur in a sequence of layers as shown by the generalized geologic b T e Sl Sl Rl 538, = \ \ . = T5a
W= i 7] sections drawn from west to east and from south to north through SR e B S st canqbe e v ol dhaE T . Y : : . B/
aé' ‘ the basin (fig. 2). The northern, eastern, and southern parts of the s, ot :as - ‘ e’uif a];'h e i e ) ] O L
£ il \ basin form a shallow bowl, the sides of which dip gently toward the gp aitie 5 € 4° : aq ec;l cula?:l ; ep hafe - OWI; on the & )
KF{E‘AR CREEKL west-central part of the basin. Along the western edge of the basin, :ni:a;:zltlamﬁ?i;)irl( ﬂfie a)z':us:xzr:vmge . (s,tl;ri:ze :12?;2;55 iflqeu:rcli | % . ]
A 2 e ] sedimentary formations are upturned along the Precambrian t =k : - = '
S —_I% A crystalline rocks of the Front Range and dip steeply to the east as a section. The depth to the base %fotge aqtlxifer isas IR::Ch as 1,400 feet C ™ ; f MJC
i I 4 result of faulting and the gradual upward movement of the Rocky :‘hea' C‘“ﬂ%:?o‘:k b“tﬁb?;‘”een 'ckand ,OO(f) feet ?l-lgltll.louz1 mot;tof | / |
/i Mountains. The Pierre Shale of Late Cretaceous age underlies the the ;::‘ : tlf\mapm;;rowb fs a q:: :‘“:ta"s Zxallze @fdel"’clmQto(:h ep t<; )
e i Fox Hills Sandstone and is considered to be the base of the major aveera ) lgnd-:u:fgcee;legat;sosz Ifev:or egaeg e 7 wa‘tl:r el eis Utze t?e - \
PN R K ) L bedrock-aquifer system due to its great thickness (as much as 8,000 arill e&glnto e Dasyson agulie th;s 555 Sl ¢ e ———— T.68.
i e J I _‘ feet) and its minimal permeability. . . depth required to fully penetrate the aquifer. A more accurate depth ;
\\ | 4 e The Dawson Arkose is exposed at the surface or buried under a thin estimate can be made by subtracting the elevation of the base of the 39°30° 1139°30
( JL|E_L L i . \ & | layer OfSOﬂ in %er:;easl of WehT gilabert’mmnhergeipaso' and aquifer at the well site from the land-surface elevation at the well site.
v b e A : egifern oGS Gomls thn ot il By i svea toseiian (Canle The thickness of the Dawson aquifer is normally less than the depth to
) H E g. : | 5 J_ Rock, Peyton, and igsia, the Dawson-Arkose SR ety busied the base of the aquifer becausec;aturated sedim!:ants do not extee’;md to i
: i ] under scattered remnants of the overlying Castle Rock Con_glomerge larid suthgcein most areas: The approjimate thigkness of the aquier =
CROWLEY | of Bijosetic agec. Thue Soiide e soineties | promisient clitk can be calculated by subtracting the elevation of the base of the aquifer i
' Pu:t:T faNsas : L] e suchas thoseat £ eganl dossmaliskdisaten o el from the elevation of the potentiometric surface (fig. 7, shown on the g
\_ I puctesB Lo ) - . - The Dawson aquifer is primarily located in the Dawson Arkose, and is sacond roap. shicet), This aeier hishness does ,not e Tl
\c CRAINENE ""‘i /‘/-'3}/\ assumed to extend from near the base of the formation to the considEmsiion e pesilile elect ofanyaliwisl aqsifes Hist mey ovate () T 7S,
Al . 3 : , ] - ; :
5 0 50 100 KILOMETERS pos iRy surface. e R sh.ows e e!evahon Sl the Dawson aquifer. Because alluvial aquifers 20 to 100 feet thick ; -
1 : | | standing water leve!s in wells completed in the aquifer). However, camioilyceeut i the valleys/of lagser stesris i theatea, e i) /
r 25 gﬂ MILES becausg theD geolo%ac con.tact_ betw:len = D;w;;z Arl:;:zet: nld o thickness of the Dawson aquifer under an alluvial aquifer may be 20 to T :
FIGURE 1.—_INDEX MAP SHOWING LOCATION OF t.mdeﬂymg enver ormanoar; is notalways east}? - ermal t;as:o?:’her 100 feet less than the above calculation indicates. The thickness of the N
DENVER BASIN, STUDY AREA, AND GENERALIZED l Of. N Zc;uiferesnl':lay t?_‘Ot .ways;jcomcidzu;' ltme actuf the Da % bedrock aquifer includes the thickness of the water-yielding 2 ]
GEOLOGIC SECTIONS foumaken feioigRil W ser, e, S gesroithe Tagten conglomerate and sandstone as well as the thickness of the ‘ (
aquifer does not necessarily correspond to the size, shape, and nonwater-yielding shale. Because the thickness of the water-yielding 0% 5 |
The continuing increase in population in rural communities and thickness of the Dawson Arkose. beds are of particular interest, the map of total conglomerate and E g = ||
suburban areas around Denver has produced increasing demands for The sediments that form the Dawson aquifer primarily consist of sandstone thickness (fig. 5) was prepared to show the thickness of only T.88. gn é\/
ground-water supplies. As a result, the number of wells obtaining water conglomerate, sandstone, and shale varying from light gray to yellow these materials. Near the margins of the aquifer there is less than 100 ~ T.88.
from the Dawson aquifer has steadily increased, and the increased brown, with beds of pzle green shale in some areas. The conglomerates feet of water-yielding material in the aquifer while between Castle Rock Q\
pumpage has caused local water-level declines in the aquifer. In and sandstones are generally coarse grained and poorly to moderately and Black Forest 350 to 400 feet of material occurs. A comparison of
sparsely populated areas, water-level declines have not been well consolidated. In most of the aquifer in Arapahoe, Douglas, and total aquifer thickness and total conglomerate and sandstone thickness
significant, however, near more urbanized areas, water-level declines Elbert Counties, a layer of shale 100 to 250 feet thick separates an within the aquifer indicates that the Dawson aquifer contains about 45 - %
have been significant and have caused some wells to “go dry.” In these upper and lower sequence of conglomerate, sandstone, and minor percent conglomerate and sandstone and 55 percent shale. J\S)
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FIGURE 3.—MAP SHOWING ELEVATION AND CONFIGURATION OF THE BASE OF THE AQUIFER
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