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INTRODUCTION o ARSI -
IO
45’ et L E: ,,102039,: ] An investigation of the water resources of the Colorado A 2 4
,"ef ot 4 T} ils part of the San Luis Valley was begun in 1966 (see index , E.;‘(-j;:\fc',f-\‘/‘ff_\{:, o }_71\’\\2(\‘_
pﬁ« S T_ ;[ { map) by the U.S. Geological Survey, in cooperation with the AR \’—,‘\—,'\i’f{a\”:'"lf{‘-"f\"\}lsz; Ry
473.\\\ %B L = - =l Colorado Water Conservation Board. The purpose of the G,(-,:_/\:,_\’J\Z TZ‘ZELL—‘,’]:IZI'EE:§:1}§
T.40N i - # 2 X investigation is to provide information for planning and ,\\\:_\7':\\_',1{5_1\,’(\,_(\‘,(‘)"\‘;;\5',\\/’\_!)\'%(,\“
¥ SNy implementing improved water-development and management R i s - s e & e ;
~ practices. The major water problems in the San Luis Valley BLOCK DIAGRAM AND GENERALIZED GEOHYDROLOGIC SECTION
include (1) waterlogging, (2) waste of water by nonbeneficial
evapotranspiration, (3) deterioration of ground-water
e | chemical quality, and (4) failure of Colorado to deliver water g
] : { to New Mexico and Texas in accordance with the Rio Grande
g Compact.
ndip @’ This atlas describes the hydrologic environment, extent
T.39N. 1 A of water-resource development, and some of the problems
) "-'1\\,."' related to that development. Information presented is based
W f on data collected from 1966 to 1968 and on previous studies.
: B o 3; S:obs:Sc;:Sent FRPRES: W R W W e HYDROGEOLOGY year by evapotranspiration and about 500,000 acre-feet per north of and parallel to the Rio Grande. The divide,
106°30’ R.71W £ g;h S Luis Vaill tSeiiids about 100 niles 2 year as flow across the State line. The streamflow at the State which is marked on the map, is caused by recharge
i RAW. e San Luis Valley extends abou miles from : ' h . _ 3 . e
-5 1 Pusiotk Pone s Skt oAl corkes o Saluiivs ChnsE The San Luis Valley is a large north-trending structural line averages 445,000 acre-feet and ground'water underflow from .canal leakage and applied irrigation water. .ljhe
i i j : : : ; accounts for a small amount currently estimated as 55,000 flow lines show that ground water south of the divide
B ‘ : Colo., to a point about 16 miles south of the Colorado-New depression that is downfaulted on the eastern border and Bk M Noit B3 " s : ‘ U ke B Crds sid 1 avosnld Walsr
Rl 0, f Mexico State line. The total area is 3,125 square miles, of hinged on the western side (see generalized geohydrologic scib-igel. About half of ihe ecvapoltpintion i PR BomaEE T . i
N, i : y ) A : ? ; . s oo nonbeneficial; that is, it does not contribute to the growth of north of the divide moves into the closed basin where
. which about 3,000 are in Colorado. The valley is nearly flat section). The valley is underlain with as much as 30,000 feet | ; i s e
T.29S. s s : Gaca and Kasie. 19 1 : : . plants having economic value. Much of the nonbeneficial it is discharged by evapotranspiration.
: except for the San Luis Hills and a few other small areas. The (Gaca and Karig, 1966, p. 1) of alluvium, volcanic debris, and iy : > : :
! : il pEEEE : . . consumption is by phreatophytes in areas where the depth to The principal source of recharge to the confined aquifer
Y . 5y Colorado part of the San Luis Valley, which is described in interbedded volcanic flows and tuffs of Oligocene to i is Mees than §F Teit. The pures da. The . ¢ St i that fl e sllavial
\ ) \ 5 this report, has an average altitude of about 7,700 feet Holocene age. Although Siebenthal (1910, p. 39-47) ek A . o . R B RS el s s
3 ! . ) ) g e N evapotranspiration graph shows an estimate of the relation of fans flanking the valley floor. At the edge of the valley the
36 I Bounding the valley on the west are the San Juan Mountains subdivided the deposits into the Santa Fe and Alamosa - e e
/ s L y : : Fofmati later infi tiou indicaties Wt i | bl depth to water to annual evapotranspiration from the water clay series is absent permitting recharge to beds that
: ; and on the east the Sangre de Cristo Mountains. Most of the SERMEETNE, WD ERSEmOn IEieten Wt IS Tt Sl i thate aotas titute th S o bl b S oty st oF Hie il
/ \ : : ; ; to differentiate the formations except very locally. In this b2 : . ; SRNNSEREE TG SO SR . - L P -
Y A 3 ' valley floor is bordered by alluvial fans deposited by streams . : i Ground water in the San Luis Valley is obtained Th sk stsensen sliow suithoint foises a5 Ghey cros
A, ek arlilniting i ke Toustalng the Sl axiensive buiby the report, all deposits above the Precambrian crystalline rocks : : B MONEMRE Sen g y N
- 4 iginating ains, g are referred to as valley fill (see table) from unconfined and confined aquifers. These aquifers the porous surface of the fans. For example, seepage
: @ / ! Rio Grande fan (See block dla.gram).' R ] j 2 contain at least 2 billion acre-feet of water in storage. measurements made July 6’ 1967’ on Deadman Creek south
4 : " Most of the streamflow is derived from snowmelt from The San.gre de CI‘IS_tO Mountains are composed of igneous, They are separated by a “clay series” or by a layer of of Crestone (northeast part of valley) showed that the 7 cfs
o ET 30S. 4,700 square miles of watershed in the surrounding metamorphic, and sedimentary rocks, whereas the San Juan volcanic rocks. These confining beds are discontinuous i St ot sooit Sneinell i Wike cagc asgnll vk
i mountains. The northern half of the San Luis Valley is Mountains are composed mainly of volcanic flows, tuffs, and and lenticular so it is difficult to differentiate between coshpleted cli)issi ated withis shost & miles: ;1 Sk } ofe was
: internally drained and is referred to as the closed basin. The breccias (Larsen and Cross, 1956, p. 62). Many of the lava unconfined and confined aquifers except locally. This ) tp' thy i tp3 7 miles. Th " v 6 derli
| lowest part of this area is known locally as the “sump”. The flows and tuffs from the San Juans dip eastward under the discontinuity in the “clay series” causes varying degrees 0s tmf t}f Hfl : dmtlhes. te }Clon mfef _aqltuher (;m etfl €s
o remainder of the valley is drained by the Rio Grande and its valley floor, and in the southwestern part of the valley, of hydraulic connection between the aquifers. SEHE OF WO VUNET W S WIMAED KA SO e Yo S
) i tributaries. restrict the vertical movement of ground water. Geophysical Shallow unconfined ground water occurs almost at the land surface. The major discharge from the confined
T.36N.R : The climate of the San Luis Valley is arid and a and drillers’ logs indicate that a ‘“‘clay series” 10 to 80 feet everywhere in the valley and extends 50 to 200 feet beneath aqu1fe1: is by YV'_EIIS, springs, and upward. leakage through the
: successful agricultural economy would not be possible thick occurs throughout much of the central and northern the land surface. The depth to water in the valley is less than copfising als irtp the unconiined aquifcr. A sall smuunt
o | 4T 918 without irrigation. It is characterized by cold winters, parts of the valley at depths ranging from 50 to 130 feet 12 feet except along the edges and in most of Costilla County S WA X AN S e Nion. :
A S | moderate summers, and much sunshine. The average annual below land surface. The clay beds also restrict the vertical (see depth-to-water map). The quality of water in the cgnﬁned agmfer genel:ally is
%,- \ precipitation on the valley floor ranges from 7 to 10 inches. movement of ground water. Recharge to the unconfined aquifer is mainly by better than that in the unco_nfmed ‘{quef accgrdlpg to
= i More than half the precipitation occurs from July to Total annual water supply to the San Luis Valley averages infiltration of applied irrigation water and leakage from Powell (1958). The concentration of dissolved solids in 41
RN ERYAR O A NS ENER SN e TR T L R B B it J: September. Moisture deficiency in the valley is shown by the about 2,500,000 acre-feet. About 1,500,000 acre-feet is canals and ditches. Some water percolates from the samples f.ro'm the conﬁr}ed aqulfef ranged from 70 to 437
F i graph comparing pan evaporation and precipitation. For the streamflow derived chiefly from snowmelt in the surrounding many streams flanking the valley and precipitation on mg/l (milligrams per liter) and in 271 samples from the
- i years 1961—67 average pan evaporation for the period April mountains and 1,000,000 acre-feet is from precipitation on the valley floor also recharges the unconfined aquifer. unconfined aquifer ranged from 52 to 13,800 mg/l. The least
FRANE . br 30 through September was 52.25 inches, but average the valley floor. The streamflow stations shown on the Discharge from this aquifer is by evapotranspiration and mineralized water in the unconfined aquifer occurs on the
\ : o - precipitation for the period was only 5.02 inches. Average water-table map measure runoff from 80 percent of the seepage to streams. Flow lines show the direction of west side of the valley. The mineral concentration increases
15' 5 <‘ p '315' annual precipitation was 7.8 inches. Owing to the short drainage area. Runoff from the remainder of the area is ground-water movement in the unconfined aquifer in toward the sump area of the closed basin probably because of
[N R / 3 growing season (90—120 days), crops are restricted mainly to estimated by correlation with these stations. Discharge of several areas (see water-table map). A slight flexure of solution from the rocks and by concentration by
\;1 e -—-T-L' barley, oats, potatoes, and other vegetables. water from the valley averages about 2,000,000 acre-feet per the water-table contours shows a ground-water divide evapotranspiration in areas having a shallow water table.
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i - e Unconfined 0-200 | Unconsolidated clay, Transmissivity ranges Yields as much as z
| aquifer silt, sand, and from 1,000 to 3,000 gallons per 210
! 8 gravel. 250,000 gallons minute. 2
x 6 i
i o per day per foot. Specific 2
! z , \ . : : (]
ITAN. = yield is estimated to o 8
: i b be 0.20. - @
l o
T.32N. — E o 2 |Valley fill ' =
""r"‘""\“'-'«rzu, | 4 2 o4 Confined 50-30,000 | Unconsolidated clay, Transmissivity ranges Yields as much as z
i " . ! T T . 6 s 9 aquifer silt, sand, and from 4,000 to 4,000 gallons per o
gglscfraf;%msg‘ti‘ E?;ﬁitafeéva'ﬁi i s - R 10E RINE 45" 105°30’ R72W R i £ 2 gravel inter- 300,000 gallons minute. £
106°15" R.7E. R.8 q A 106 °00’ R.OE. & 2 . ~W . . . 5 Rx74 Ww. i e %73 W. . . d 2 ks | (] bedded With per day per foot 2,
volcanic flows in zone tapped by 2
SCALE 1:250 000 2 and tuffs. existing wells. z
Storage coefficient & .
_ 3 10 12 2D MILES is estimated to be a
= 0.0001. Water is
L i }_? 5 10 15 20 KILOMETERS under artesian —
DATUM IS MEAN SEA LEVEL o0 pressure. % 1 2 3 4 .
ANNUAL EVAPOTRANSPIRATION, IN FEET
“(\;'\I;A;s&sr-'r SCQII\?(:R.P AY\JAYE\;::ZI;Z;YI OQU(;NSDEP:/.IE(ZCI\T M?JLFHT_EYC' Frecambrian Crystalline Granite, gneiss, Not water bearing. None. SRS S ESTRTER R BRI
d schist.
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