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GROUND WATER IN THE ALLUVIUM

Alluvium is a source of ground water along Piceance, Yel-
low, Roan, and Parachute Creeks. The alluvial aquifer is
capable of storing and transmitting more water per unit vol-
ume than any other aquifer in the basin. However, the areal
extent of the deposits is small compared to that of the bed-
rock aquifers. The alluvium is confined to belts less than
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E % PRECIPITATION properly located, developed, and constructed wells are esti-
\ = Distribution of precipitation in the Piceance Creek struc- mated to beasmuch as2,000gpm. An irrigation well in Roan
turalbasin is markedly affected by altitude (Iorns and others, Creek was reported to yield 1,500 gpm.
. 1965, p. 184-185). Areas where the altitude is greater than The alluvial aquifer is recharged by precipitation, by ap-
R.94W. m:,m‘ — 8,000 feet, such as along the major divide and Cathedral plied surface water, t?y streams, ar}d by_mﬁltratlon from the
’ Bluffs, receive as much as 26 inches of precipitation per year, Green River Formation. The aquifer discharges to streams,
mostly as snow in the winter months. Areas between alti- springs, wells, and to the atmosphere by evapotranspiration.
s o tudes of about 5,500 and 8,000 feet generally receive from The dissolved-solids concentration of water in the alluvi-
12 to 20 inches of precipitation annually. Streamflow gen- um ranges from 250 to 25,000 mg/l. Water in alluvium in
p erallyis greatest during spring snowmelt. Some of the springs the upper reaches of the major drainages contains less than
) 1 in the basin show a similar response to snowmelt as shown 700 mg/1 dissolved-solids. In general, the principal ions in
1_7%01 by the hydrographs of selected springs. the alluvial water are calcium, magnesium, and bicarbonate.
S b4 Samples of water having a dissolved-solids content rang- Ions in the water in the alluvium of P?ceance Creek are pre-
((’ ing from 250 to 63,000 mg/1 (milligrams per liter) have been domir}antly calciu.m, magnesiumﬁ, soc!mm, and bicarbonate;
I 4 collected in the basin. The best quality of water is found in the dissolved-solids concentration increases downstream.
it T.2S. streams and aquifers in the higher altitudes in the basin. The The dissolved-solids concentration is about 700 mg/1 at Cow
47380~ 13 worst quality of water is found in the high resistivity zone of Creek and 2,500 mg/1 at Dry Fork. Below Dry Fork the con-
o 2 bz, o the Parachute Creek Member. centration increases to 8,300 mg/I and sodium becomes the
. Jé‘qpr"' ! dominant cation. These changes eecur by solution and ion
"f,f‘ GROUND WATER IN THE GREEN RIVER FORMATION exchange and reflect the change in nature of the bedrock
ofaa | / The Green River Formation is the best potential source underlying the alluvium. Above Dry Fork the alluvium is
1205 100 1000 10,000 of ground water in the northern part of the Piceance Creek underlain by the Evacuation Creek Member and below by
Al [ COMCENTRAYION, IN MILLIGRANME FER LiTER 01 1.0 CSSCENTRMION i Rk tI"T°gR basin. The leached zones of the Parachute Creek Member the Parachute Creek Member. Abandoned flowing wells
5 ATA ST J BAR GRAPH SHOWING RANGE OF WATER QUALITY : and the Evacuation Creek Member are aquifers and contain below Dry Fork tapping the Parachute Creek Member con-
/’3 kY IN THE EVACUATION CREEK MEMBER BAR GRAPH SHOWING RANGE OF WATER QUALITY water under artesian pressure in most of the area. There are tribute locally to the increase in dissolved solids. Water in
. \ >4|r IN THE PARACHUTE CREEK MEMBER many flowing wells and the maximum depth to water is the alluvium in Yellow Creek appears to be within the range
s B B about 200 feet. The Garden Gulch Member and the high in composition and concentration of the water in the alluvi-
_ A ‘.‘ " resistivity zone of the Parachute Creeck Member have very um of Piceance Creek. Dominant ions in the water in the al-
Te;‘ \\\:f.) 1 Z low permeability and confine water in underlying aquifers. luvium of Roan and Parachute Creeks are calcium, magne-
_,( . D The Mahogany zone of the Parachute Creek Member also sium, sodium, bicarbonate, and sulfate. The dissolved-solids
A © confines water except where it is cut by vertical fractures. concentration of the water is as much as 7,200 mg/l. The
¥ l& These fractures permit water to move between aquifers (see alluvium of Roan and Parachute Creeks contains some gyp-
o diagrammatic section on Sheet 1). The leached zone con- sum which was derived from the Wasatch Formation. Wa-
aat= tains water in fractures and solution openings and is con- ter in contact with the gypsum becomes increasingly con-
Z1a sidered the principal bedrock aquifer in the northern part centrated wi?h sulfate. The sulfate concentration of a water
. <|m 40 of the Piceance (_Jlreek basin because it hgs the greatest areal sample obtained near the mouth of Roan Creek was 4,200
g ex.tﬁ_nt, permc;ablllty, and st?rage cqpamty. It cqlzlﬁalns 2.5 mg/l.
e million acre-feet or more of water in storage. € trans-
" [ %o missivity distribution in the leached zone was estimated from WEFALE WATR ) )
| < 19 the thickness map of the zone (Sheet 1) and from six aquifer There are no long-tcrm. records of streamflow in the Pice-
o S 5% tests (Coffin and others, 1968). The transmissivity of the ance Creek structural basin between the Colorado and White
N \; g - g §§ % zone ranges from less than 3,000 gpd per ft (gallons per day Rlver§. Gagmg stations on seven streams haye been operated
3 EXPLANATION S < §2 L per foot) in the margins of the basin to 20,000 gpd per ft in a.t various times. The record_s at thesg stations are summa-
[ ® 2 3 x €% u the center of the basin. Tests indicate that the potential yield rized in the table and the station locations are shown on the
§ Water;uamy 3 c E . 2 of a well tapping the leached zone may be as much as 1,000 potentiometric contour map. E)Ecept for two unpublished
E sample 3 n'? 5 e gpm (gallons per minute). The artesian storage coefficient records, these data are published in Water-Supply Papers of
i : 2 v 0 of the leached zone is estimated to be about 10—* , but when the U.S. Geological Survey and in the annual series, Surface
9 el £ > 20z not confined, the storage coefficient would be about 101 . Water Records for Colorado, Part 1. .
o S 2 Thus, pumping very large quantities of water would cause Commonly, all streams in the basin reach a peak during
z § 3 water levels to decline several hundred feet to the top of the the snowmelt runoff and decrease in flow beginning in June
| & 3 leached zone in a short time (< | yr), but after water levels or July, and reach low flow in Septemberhor Oétobker.. I.i,‘ow
< [ S reached the leached zone the decline would be much slower. flow continues through the winter. Parachute Creek is often
5 S The Evacuation Creek Member contains water mainly in dry, or almost dry, from December until April. The flow of
by 3 F » fractures. Its permeability is much less than the leached Piceance Creek is more uniform than that of Parachute or
8 zone. Test wells penetrating the Evacuation Creek Mem- ?i::l?aSgr:i'lr(;r:)le(t:;:sg}:'l;:nﬂ(l){“i/vl:rslléf)t?rllf:t‘iiotr)ly glr_lo(;lvi,lg‘;gat?;
e 3 2 oy . A
g 3 2 :)eesr&m SRARibepmiEal Aty of W Busin vishd 150 g or 1965 and 1966 the flow of Piceance Creek below Ryan Gulch
2 c;> The major ground-water divide in the basin is approxi- dropp;d below its average of 12._5 cfs (cubic feet per secqnd)
3 3 mately the same as the topographic divide between the White to as little as 0.8 cfs during April or May due to diversions
o A x L e e = 1 o River and the Colorado River. Ground-water movement in for irrigation before the snpwmelt runoff. g
DISTANCE, IN MILES the Green River Formation (northern part of the Piceance On October 6, 1965, discharge was measured at 13 sites
GRAPH SHOWING DISCHARGE AT VARIOUS PLACES ALONG PICEANCE CREEK Creek basin) is toward the two major drainages of the basin, audl § msiples Sor Shemicol asalysis were collectsd from
‘ AND CHANGES IN QUALITY OF WATER, OCTOBER 6, 1965 Piceance and Yellow Creeks. Movement is normal to the Piceance Creek from Rio Blanco to the Wl}lte River gage.
803 '0"& = \ contours shown on the potentiometric contour map. The The results of this s.tudy are shown on the .dlscharge-q.ua.llty
! {Q" \‘“T Green River Formation is bounded on the west by Cathedral graph at the left. Little water was being diverted for irriga-
' P 7}5 BN Bluffs. On the north, the divide is near the main stem of the tion and there had been no pr?cmltai{l.oanlor several weeks:i.
\ Sl " * ’ White River. Recharge on the margins of the basin moves The gain in flow downstream from Rio Blanco was cause
S s 7 l downward through the Evacuation Creek Member and bya thinning of the alluvium, forcing the ground water to
\ T e 77 Mahogany zone into the leached zone of the Parachute the surface. The streamflow disappeared into the alluvium
X\ S, \ I / ] Creek Member. Data from a few wells indicate that the po- where it thickens at Cow Creek, but 2 miles downstream the
\TS ’ N ;AN / e T5S tentiometric head in the leached zone near the edges of the alluvium was saturated and surface flow resumed. The po-
T.5S. <. 7 / e basin is lower than the head in the overlying zones. Other ten.tnometrgc COntoRE map mdlce;tehs thét ﬂll(e. r:a(;:ltl, betweeg
e X . 100 100 data indicate that near the center of the basin the head in the Thirteenmile Creek and Black Sulphur Creek is fed by groun
\’ { N 5 leached zone is higher than the head in the upper zone. These water. The 14 cfs gain in this reach, asl determined by the
el S — ~ i N | e head relations indicate that the direction of flow is down- OC;%berf?’ 196f5 studyé supporg ttills confc “Slolfll- M—
- : 0941 D / s £ 60 ward in the margins of the basin, laterally toward the center e effect of ground-water discharge irom the Green River
8430 d \ ?"E ey and northern edge of the basin, and upward in the lower Forma.thn on the chemlcal. quality of vyater in Piceance
. 1 8 p N g \<—1 cfs ~ reaches of Piceance and Yellow Creeks and in the White Creek is illustrated on the discharge-quality graph. Above
\\ Q8800 i o';s_«;q>\ ~ =l B 40 40 . : 5 . Thirteenmile Creek, the bedrock is the Evacuation Creek
8430 .~ X \ (/ 31 S River valley (see diagrammatic section on Sheet 1). In the . : gpes i
| 31 e i ol 3sf & . £y 36 g , t d th d { the basi s MoEes Uiard Member and ions in the vx.'ater in Piceance Creek are predox_n
W . 380, 18280 ~ -1, _ \’ \ L - 2.6 cfs SEEVRE SN AR ERIR SR O AR PR XA e p inantly calcium, magnesium, and bicarbonate; below Thir-
18400 - i — - > ¢ .. and discharges into Piceance Creek, Yellow Creek, the . i i :
ol AN i : o'*ig : C"‘@_\\:O; ‘L AN 4 S ) \ \ \ \ White River, or is evaporated. Smaller amounts of r;)und teenmile Creck, water contributed fron} e . Parachpte
'\ l 7 b 20 20 g d: T o N d flowi ”g Th Creek Member caused a gradual increase in sodium, which
d i : ‘ i 5cf>\ \ (Rt Aie GUIRAIERS 10, Bptings An Qiang, Neat ’ became the dominant cation in the reach below Ryan Guich.
,/\ o 4 ¢ ( potentiometric contours indicate that about half of the The Bantvedianlits caseaivation tanset - frour 600t
£ ‘% ‘\ \ northern part of the basin contributes ground water to Pice- . .
it o L : ; ~ .= U B ey 32 cfs \ ance Creek. South ofthe major divide, water is discharged by at Cow Creek t0 2,000 mg/l at tl_1e White Rl_ver gage. x
A A ) E ? "\ )/ T N 10 10 : -4 f f : h ¢ th Samples of water for chemical analysis at various dis-
5 Lot 2 N ( Sl g - = \\ \ - \\ \ \ \ EPITgY THOL SGr TrOm TTECIUIOR AR IS SO of o charges were collected on Piceance, Yellow, Roan, and
L e A i ) ‘,)/ s Wil Bt \\\L\C o — 7 o S 8 > 8 N Mahogany zone. In the lower part of the stream valleys,
T.6S. - 2 : - / 5 | ( v S - g N g \ \ I \\ ; . Parachute Creeks. The results of the analyses are shown on
R 8470 \ 1 N \/" &Y 7 : _ / p 5 £ \ £ \ the Mahogany forms part of a cliff as high as 2,000 feet above : . :
i R\ Q / z ! : \.\I\JU i sl v / Coo T6S < 6 N N g b \ e i nrine dischaiee Foiat e 16 o Hhe Soms is the graphs showing chemical character for the various
A \. e % M ) ) BLUAKE ' R iy X ,/ yo o E E h -SRI H p streams. Water in the alluvium is generally the same chemi-
e . de= \ . ) ) L~ A9 ) \\ these areas can be seen as a dark band along the upper part e tor 351k tit-4in the streai, But has a Wigher dis-
e e ~— h—— ? o - A / 2 g 4 &4 of the cliff. However, most of this water evaporates before R ! 18
< , TAIRE %—5@- 094\0‘>V/\< ( w\_’f’\ [ - ‘v 5 ) ~ & \ [ a Q hi ’ solved-solids concentration. In general, the quality of the
R > N = L\/ ~ ok j 77 ; :52’7 o R (' ' Q% L. A i N V < 39°30 @ 2 TERGEn BEERRL. . water is best at high discharges but the chemical character
39°30"— i ‘\P\ ( 7 Su : - // /» } ] bt :135 L ] 7 \ - = o » kb s ] )/ < < z & Ril\::rmlr:):)nr%nl:trigenquantllctileshof grOl;Ed Wat'tsrt frorfn (til}e hGreCn remains about the same. The observed range in dissolved-
)g TR b y 4 Z L~ 4 | & o o F 1 : % w - | - —8128p /9_.8_“0 8140 » / e ) g . g, Contt - ,Wou“ change he pofm § ol discharge. solids concentration in the four streams was as follows:
G \ \ 14 4o Y’ < 3t 1 /" A ey A 7/' |~ / /,31 - 55:.04\_ 36 \ - % §,/ 3 3 AV ontinuous pumping of large amoqnts of ground water for Piceance Creek, 440 to 5,700 mg/l; Yellow Creek, 1,400 to
i \\L- - wE A g ,I\ P / /; Qoango 100040 . wHE g \ g P % [ 5 b g 5 ahm;)mléef Ofdyeafs Coulfl dffy kB e large part of 3,000 mg/1; Roan Creek, 430 to 2,300 mg/l; and Parachute
i b X 3. \/ : \ . [ 1 AL \ A : W / 36 ) 2 2 the basin and stop much of the seepage to the creeks. Many Creek, 360 to 1,280 mg/1.
6 : ALY |y L \ NiAd 6 " . 6 e i & Lo - oo . ( of the water holes used by wildlife would disappear and the
i I; . --L\\ e ; N sy 4 ' ( // ; a—efs9” 7 (4 C7es | . 10 \ I 15 : : base flow of Piceance and Yellow Creeks would be appreci- CONCLUSIONS
] \;\ i ) f ‘ , 7 - e ) 1 6 °00’ 0.8 : 0.8 ably diminished to the detriment of present appropriators. 1. Surface-water supplies in the basin are small and are
Al }/ , 7 x/ %’ ?Kmbuu Tﬁ\/mk / —+57 546/,/ | / \/i/ \x 0~/ : / : / / k R.95W. The dissolved-solids concentration of water in the Green completely developed.
o e LA /) 4 ; i i gy %, b - © T4 5 / }, \ - : 7 d'" e sebGrand Vol /A 0.6 9io River Formation ranges from 250 to 63,000 mg/l. Water 2. Additional ground-water supplies could be developed
= 'k\--'\” BN i & s & IR SR \f¥ i L83 0950\ _\. | J?“—"dl Jjeza0 T /é 0035 Y near the edges of the basin contains less than 2,000 mg/1 dis- fromthe Green River Formation or from the alluvium. Wells
) > A / / : } &, Dash / ¥8330) | s3ebnd mE / 0.4 0.4 solved solids and the dominant ions are calcium, magnesium, in the Green River Formation might yield as much as 1,000
A . >\7/TT_/ | ; S : 45_:::“59:‘@‘@“ = o. A T Y_?o R and bicarbonate. About halfway between the edges of the gpm. Wellsin the alluvium might yield as much as 2,000 gpm.
' T T \/ . _ T Gu® / LANATION R R e Yollow Cresk nesr White River basin and the center, disso_lved-solids are about the same as 3. Pumping large quantities of ground water from either
7 ) Depth to water, in feet Altitude of water surface, in at the edges, but the dominant ions are sodium and bicar- the alluvium or from the leached zone of the Green River
l / M AN d ) 3 below land surface N7 6130~ feet above mean sea level 0.2 0.2 bonate. Near the center of the basin, the water has dissolved Formation would have adverse effects on present surface
' / KV N Depth of well, in feet— = ~Yield, in gallons considerable amounts of saline minerals and the dissolved supplies.
; \ / - o 1asd sisobkse per minute solids average 25,000 mg/1 and the principal constituents 4. The water stored in the leached zone represents a po-
.: o Ere sodlurr(l)(';md (li)lgar(l))gnatc;.l Chloride concentration ranges tentialsource of industrial supply that might last many years.
R.IO1W. Irrigation well 0.1 0.4 ' etween 500 and 2,500 mg/l. The graph relating dissolved The zone contains 2.5 million acre-feet of ground water in
( 36 . & St He Co  TOOR amaN " Eggz S “ NatK e Ca TR ANION ‘i‘é%’; - @ Soligs of water in the gasinl todspe;:idﬁc conductance can be storage. Pumping large quantities of water from the Green
) used to approximate dissolved-solids concentrations from River Formation would cause levels to decline several hun-
Stock or doémestlc well GRAPHS SHOWING CHEMICAL CHARACTER OF SELECTED STREAMS field conductivity measurements. Water in the Parachute dred feet in a short period of time (<1 yr).
| . ‘ Creek and Evacuation Creek Members are chemically simi- 5. Water pumped from the leached zone would contain
Flowing artesian well lar in the higher parts of the basin (Coffin and others, 1968). dissolved solids ranging from less than 2,000 mg/1 near the
O, However, in the lower parts of the basin, water in the Para- edges of the basin to more than 60,000 mg/I in the center of
Spring chute Creek Member becomes highly mineralized from con- the northern half of the basin. The 60,000 mg/1 water might
C.O-UNTY A 0944 tact with the saline miner.als. For example, water in an aban- have a chloride concentration of 1,000 mg/l or more. Wa-
i N P A el 7 N %Y% Gaging station and number doned oil test well near Piceance Creek about 1.5 miles below ter with a chloride concentration this high is unsuitable for
(t::g'lo[élr :phirco:a%,j,bi;::ﬁ‘g:c;: aﬁ:cl;veeryof 9y BT o L Ryan Gu!ch contalqed 17,400 mg/1 dissolved solids, princi- most uses. lons in the water near the edges of the basin are
compiled from planimetric maps made from — 7200 ————— pally sodium and bicarbonate. The water in the well con- predominantly calcium, magnesium, and bicarbonate; the
Soil, Conservation Servics serial mossics Potentiometric contours 100 100 tained 542 mg/1 chloride and is unsuitable for most uses. ions near the center of the basin are predominantly sodium
and Government Land Office plats ik e o ke e . 1005 | Bt % L Water in the Evacuation Creek Member is a mixed chemical and bicarbonate.
where approximately located. Short dashed where type with no dominant cation or anion. The principal con- 6. Oil shale mining operations may be hampered by
control is poor. Contour interval 200 feet. Datum 60 60 stituents are sodium, magnesium, and sulfate. Analyses of ground water. Flooding by ground water would be most
is mean sea level water samples from the Evacuation Creek Member are sum- serious in mines which are excavated in or below the leached
. = A s p” marized in a bar graph at the left. The dissolved-solids con- zone. For example, near the center of the basin, an open-pit
Indicates direction of centration ranges from 250 to 1,800 mg/1. Water in the Para- mine with a radius of half a mile might require a pumping
% ground-water movement chute Creek Member has sodium and bicarbonate as the rate of as much as 60 cfs to keep the mine dewatered.
™ Majox:;lrainage.d.ivide e /\ principal ions, howgve{, when the diss_olved-soli.ds are less ‘ 7. Disposal of minp effluent jn surface streams vyould
RO9W. RO8W. 2 2 than500 mg/1, the principal ions are calcium and bicarbonate. increase the salt load in the White and Colorado Rivers,
108°30’ , . A summary of analyses of water samples from the Parachute which would pose a serious pollution problem.
3 2.9 cfs Creek Member is given in a bar graph at the left. The dis-
SCALE 1:125 000 solved solids concentration ranges from 250 to 63,000 mg/1.
14 i, SRENCT S . . . s 10 miLEs ¥ N 50 cfs " /\ /\ The average dissolved solids concentration of 6 water sam- SELECTED REFERENCES
5| 2 . : . . - e / / 1 \ \ / ]22 Cfs)\ \/ \ ples obtained during a pumping test of the high resistivity ) | o
8| /& S : . : : 8 8 zone was 63,000 mg/I. Coffin, D. L., and Bredehoeft, J. D., 1969, Digital computer
' \\ . / / N \\ \ modeling for estimating mine-drainage problems, Pice-
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