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GROUND-WATER RESOURCES OF THE PAINTROCK IRRIGATION PROJECT, WYOMING

By Frank A. Swenson and W. Kenneth Bach

WITH A SECTION ON THE QUALITY OF THE WATER

By Herbert A. Swenson

ABSTRACT

The ground-water conditions of the area covered by the Paintrock irri-
gation project, in north-central Wyoming, were investigated during the sum-
mer of 1947. The purpose of the study was to obtain a general evaluation
of ground-water recharge, discharge, and storage 1n the area now irrigated
and in the adjacent areas where additional lands are to be irrigated.

Much of the area covered by this report consists of flat to gently
sloping stream terraces and alluvial bottoms along Nowood, Paintrock, and
Medicine Lodge Creeks. The stream-terrace materials consist of fluviatile
sand, clay, and gravel. The alluvium is very fine grained and in general
has low permeability. The materials underlying the stream terraces and the
bottomlands become progressively finer grained and less permeable down-
stream.

The bedrock formations underlying the area studied range from the
Madison limestone of Mississippian age to the Fort Union formation of
Paleocene age. Beds have been folded into several prominent structures
which trend northwest-southeast across the area. Several of the formations
exposed in the aresa serve as aquifers and yield water to domestic and stock
wells. The most important bedrock aquifers are the Fort Union, lance,
Meeteetese, Mesaverde, Frontier, Cloverly and Morrison formations, the Ten-
sleep-sandstone, the Amsden formation, and-the Madison limestone. More
than 7,000 feet of strata are exposed in the area, the older beds being

exposed on the western flank of the Big Horn Range near the eastern end of
the area.

The quality.of the water in the project ranges within wide limits.
The concentration of dissolved solids in seven samples of ground water
ranges from 279 parts per million for a water in the Tensleep sandstone to
4,590 parts per million for a water in the Morrison formation. The hard-
ness as calcium carbonate (CaCO3) ranges from 13 to 1,680 parts per million.
Limited data on the quality of water in Nowood and Paintrock Creeks indicate
that these waters are suitable for irrigation. The water in Paintrock Creek
near Tensleep is higher in minersl content and hardness than the water up-
stream at Hyattville as a result of return flow of the irrigetion water that
is applied to farm lands above Tensleep.

1



é GROUND WATER IN PAINTROCK IRRIGATION PROJECT, WYOMING

INTRODUCTION

LOCATION AND EXTENT OF AREA

The Paintrock irrigation project lies on the eastern flank of the Big-
horn Basin in Big. Horn County, north-central Wyoming. According to the 1947
Bureau of Reclamation plan, about 2,780 acres of new land will be irrigated
and supplemental water supplies will be provided for about 6,020 acres now
irrigated. These lands lie in & belt along Nowood, Paintrock, and Medicine
Lodge Creeks east of Manderson, Wyo. The belt of land to be irrigated
ranges in width from 1 to 3 miles and is sbout 25 miles long. (See fig. 1.)

SCOPE OF INVESTIGATION

The investigation upon which this report is based 1s one of a series
being made in connection with the Missouri River basin development plan.
The ultimate purpose of these studies is to make & comprehensive ground-
water study of all important ground-water areas in the Missouri River basin.
These studies are designed to give a qualitative and quantitative evaluation
of ground-water recharge, discharge, and storage, especially in areas to be
irrigated under the development program. The investigation of the Paintrock
irrigation project included a study of the geology of the area in relation
to the occurrence of ground water. An inventory was made of all wells in
the area to obtain all pertinent available data on each. Data were gathered
on the quantity and quality of water obtained from the various aquifers, the
direction of ground-water movement, the amount of surface-water flow derived
by ground-water seepage from irrigated lands, and the fluctuation of water
levels in certain key observation wells.

The field work upon which this report is based was done during Septem-
ber and October 1947 by the writers, working under the general supervision
of A. N. Sayre, chief of the Ground Water Branch, United States Geological
Survey, and of G. H. Taylor, regional engineer in charge of ground-water
investigations under the Missouri Basin program. The study of the quality
of the water was under the general supervision of S. K. Love, chief of the
Quality of Water Branch, United States Geological Survey, end of P. C. Bene-
dict, regional engineer in charge of quality-of-water investigations under
the Missouri Basin program.

PREVIOUS INVESTIGATIONS

In 19&5, members of the Fuels Branch of the Geologic Division, U. S.
Geological Survey, undertook the detailed mapping of three 15-minute quad-
rangles that included part of the Paintrock irrigation project. Their
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resulting maps and accompanying reports were publishedl' in 1948. From
those maps was taken much of the geology of that part of the area down-
stream from Hyattville that is shown on plate 1 of the present report.

The general regional geology of the area has been discussed in a num-
ber of papers. Among those that have been most useful are the following:

Darton, N. H., Geology of the Bighorn Mountains: U. S. Geol. Survey
Prof. Paper 51, 1906.

Espach, R. H., and Nicols, H. D., Petroleum and natural gas fields in
Wyoming: U. S. Bur. Mines Bull. 418, 1941.

Hewett, D. F., and Lupton, C. T., Anticlines in the southern part of
the Bighorn Basin, Wyo.: U. S. Geol. Survey Bull. 656, 1917T.

Hewett, D. F., Geology and oil and coal resources of the Oregon Basin,
Meeteetse, and Grass Creek Basin quedrangles, Wyo.: U. S. Geol. Survey
Prof. Paper 145, 1926. ,

Lee, W. T., Correlation of geologic formations between east-central
Colorado, central Wyoming, and southern Montena: U. S. Geol. Survey Prof.
Paper 149, 1927.

Mackin, J. H., Erosional history of the Bighorn Basin, Wyo.: Geol.
Soc. Amerieca Bull., vol. 48, pp. 813-89%, 1937.

Pierce, W. G., and Andreﬁs, D. A., Geology and oil and coel resources
of the region south of Cody, Park County, Wyo.: U. S. Geol. Survey Bull.
921-B, 10u7.

Pierce, W. G., Geologic and structure-contour map of the Basin-Grey-
bull area, Big Horn County, Wyo.: U. S. Geol. Survey, Oil and Gas Inv.,
Prelim. Map 77, 1948.

Rogers, C. P., Jr., Richards, P. W., Conant, L. C., Vine, J. D. and
Notley, D. F., Geology of the Worlend-Hyattville area, Big Horn and
gzshakig Counties, Wyo.: U. S. Geol. Survey Oil and Gas Inv., Prelim. Map

19 L .

b

Van Housten, F. B., Stratigraphy of the Willwood and Tatman formations

\1nh§orthwevtern Wyoming: Geol. Soc. America Bull., vol. 55, pp. 165-210,
19 ®

1 Pierce, W. G., Geologic and structure-contour map of the Basin-
Greybull area, Big Horn County, Wyo.: U. S. Geol. Survey 0il and Gas Inv.,
Prelim. Map 77, Feb. 1948; Rogers, C. P., Jr., Richards, P. W., Conant,

L. C., and others, Geology of the Worland-Hyattville area, Big Horn and
Washakie Counties, Wyo.: U. S. Geol. Survey Oil and Gas Inv., Prelim. Map
84, May 1948.
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WELL-NUMBERING SYSTEM

The wells discussed in this paper are numbered in accordance with the
Bureau of Land Management system of land subdivision,and the well number
shows the location of the well by township, range, and section. The first
numeral of a well number indicates the township, the second the range, and
the third the section in which a well is located. The lower-case letters
following the section number locate the well within the section. The first
letter denotes the quarter section, the second the quarter-quarter section,
and the third the quarter-quarter-quarter section or 1l0-acre tract. The
letters are assigned in a counterclockwise direction, beginning in the
northeast quarter of the section, quarter section, or quarter-quarter sec-
tion. Where more than one well is located in a 10-acre tract, consecutive
numbers beginning with 1 are added.

Figure 2 shows a graphical illustration of this method of well number-
ing. ,

GEOGRAPHY
CLIMATE

The Paintrock irrigation project has an arid climate characterized by
great deviations from normal rainfall. The weather station with the most
complete and longest record near the area is at Basin, Wyo., 10 miles north
of Manderson,which lies at the western lower end of the area. Records of
the U. S. Weather Bureau at Basin indicate that the precipitation during

the period of complete record, 1919-46, averaged T7.33 inches annually.
(See table 1 on the following page.
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Figure 2.--Sketch showing well-numbering system.

Table l.--Annual precipitation at Basin, Wyo., 1911-46

| Year Inches | Year Inches Year Inches
1911 4.29 1923 10.54 1935 5.71
1912 | ..eon 1924 11.09 1936 6.22
1913 10.00 1925 8.83 1937 T.27
1914 5.68 1926 8.0k 1938 6.34
1915 | .oeeo 1927 10.64 1939 4,78
1916 | ... 1928 9.92 1940 9.38
1917 | ... 1929 10.14 1941 6.87
1918 | ..... 1930 T.72 1942 6.68
1919 5.13 1931 4,02 1943 5.06
1920 5.4k 1932 10.31 1944 8.82
1921 6.21 1933 3.90 1945 T.45
1922 6.51 1934 4.38 1946 7.83
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During this period the annual rainfall ranged from 3.90 to 11.09 inches.
The graph (fig. 3) showing the cumulative departures from normal precipita-
tion at Basin is helpful in indicating the long-term deficiencies and ex-
cesses of precipitation. The periods of above-normel rainfall are indicated
by & rising line and periods of subnormal precipitation by a declining line.
The only precipitation records within the area are those made intermittently
at Hyattville, as shown in table 2 below:

Table 2.--Annual precipitation at
Hyattville, Wyo., for years
of complete record

Year . Inches Year Inches
1900 1.20 1916 3.9k
1913 2.10 1017 k.49
191k 1.69 1918 10.19
1915 4.25 1921 6.11

, The heaviest rainfall, comprising about 40 percent of the annual pre-
cipitation, comes during April, May, and June. A minor, secondary maximum
comes in September and October, and comprises about 17 percent of the total.
May is the wettest month with 15 percent of the annual precipitation, and
November is the driest month, with 4 percent of the annual precipitation.

The growing season at Basin raunges from 100 to 130 days, according to
the U. S. Weather Bureau; it begins in the latter part of April and ends
during the latter part of September. Inasmuch as the wet period in the
spring comes too early and the wet period in the fall too late for the grow-
ing season of most crops, the seasonal distribution of precipitation is not
advantageous to agriculture. At times the fall precipitation proves to be a
handicap in harvesting and causes some loss of crops. During the middle of
the growing season the precipitation is scanty and the flow of streams is
low, with the result that irrigation water is inadequate during the critical
period of plant growth.

AGRICULTURE AND INDUSTRY

The principal crops raised on the Paintrock project, at present, are
beans, small grains, hay, and alfalfa. All crops are irrigated, except some
hay meadows that lie in areas where the water table is near the land surface
and sufficient moisture is supplied by subirrigation. The hay, alfalfa, and
small grains are largely used in the area for feeding sheep and cattle.
Beans are the largest crop to reach the outside market.

The only mining in the area is at one active coal mine. The mine is l%
miles north of Manderson and is operated on a small scale by two Snyder
brothers, under the name of Snyder Coal Company. The coal is subbituminous
and the total output is used locally. ‘
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Lumbering is of some importance to the project area, although the timber
grows east of the area considered in this report. There are many small saw-
mills and lumber camps in the Bighorn National Forest within a radius of 20
miles of Hyattville. The lumber is rough-finished and is used locally.

The oil industry is of some interest in the area. In the past many
holes have been drilled for oil, chiefly in the vicinity of Bonanza. No com-
mercial oil or gas production has resulted, but the exploration is contlinu-
ing, one hole having been drilled during 194%6.

TRARSPORTATION

The area covered by this report is traversed by an improved road, which
is paved for a distance of 12 miles east of Manderson and which is graded and
graveled in much of the remaining stretch. Except for secondary unimproved
roads leading to Tensleep from Hyattville and Bonanza, all produce must move
out of the area through Manderson. U. S. Highway No. 20 leads north and soutl
through Manderson, northward to towns in the northern Bighorn Basin and '
Billings, and southward to Worland and Thermopolis.

The Paintrock area is served by the Billings-Denver brench of the
Chicago, Burlington & Quincy Railroad Co., which passes through Manderson.
Several trains pass through Manderson each day and a ready rail outlet is pro-
vided for the crops and stock raised.

HISTCRY OF IRRIGATION

The earliest recorded irrigation on the Paintrock project took place 60
years ago when, in 1887, the Highland ditch was constructed to divert water
from Medicine Lodge Creek for irrigation of 1,160 acres morth of Hyattville.
Water was first diverted in 1890 into the Harmony ditch from Nowood Creek
for irrigation of 1,000 acres northwest of Manderson. The Van Alstine-Walker
ditch was comstructed in 1895 to irrigate 1,390 acres with water from Nowood
Creek, and in 1896 the Anita (Mercer) ditch began to supply 2,700 acres with
water from Medicine Lodge Creek. Since 1896, additional ditches have been
constructed, and there are now 30 diversions supplying irrigation water to an
estimated 10,000 acres.

2 U. S. Bur. Reclamation Prelim. Rept.
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PHYSIOGRAPHY

TOPOGRAPHY

The Paintrock irrigation project is located in the Middle Rocky Moun-
tain physiographic province .3 The major part of the area covered by this
report is flat to gently sloping valley bottomland and stream terraces that
lie as much as 100 feet above the present streams. The upper end of the
tract to be irrigated lies about 4,700 feet above sea level and the lower N
end about 3,900 feet above sea level.

The highest land now irrigated lies a short distance below the point
where the deep box canyons of Paintrock and Medicine Lodge Creeks open out
into a valley about 2 miles wide. The lower slopes of the Bighorn Range
rise steeply northeast of the irrigated land. The south bank of Paintrock
Creek and the northwest bank of Medicine Lodge Creek rise sharply from the
broad, gently sloping plain between the creeks. The highlands that border
the plain have a definite northwest-southeast trend as a result of resistant
strata rising on the flanks of the Bighorn Range. Slopes are bare or have
a scanty cover of sagebrush, wheatgrass, and juniper. The timber in the
mountains is restricted to the higher elevations. Cottonwood and willow
border the main streams and older irrigation ditches.

The area irrigated at the eastern end of the project narrows as Paint-
rock and Medicine Lodge Creeks converge, and about a mile northeast of
Hyattville the belt of irrigated land is only about 1 mile wide. About
half this width is on alluvial bottomland and the remainder is on stream
terraces as much as 100 feet above the present streams. The alluvium of
the bottomlands is rather fine grained, and some areas are waterlogged or
have a high wvater table. The materials making up the terrace deposits are
much more permeable, and the water table is at greater depths. Much water
is lost on the terraces, and the uncontrolled ground-water seepage from the
terrace deposits causes some waterlogging on the bottomland.

Below Hyattville, Paintrock Creek flows close to the south valley wall
and nearly all the irrigated land lies north of the stream. Bordering the
alluvial bottom, which is approximately half a mile wide, are stream ter-
races as much as a mile in width. Toward the southwest the width of the
terraces decreases, and a short distance above the Jjunction of Paintrock
Creek and Nowood Creek only small and much-dissected remnants of the ter-
races are present. The width of the alluvial bottom also decreases, to
approximately a quarter of a mile where the Bonanza-Tensleep road crosses.

Downstream from Hyattville the materials in the terrace deposits, as
well as those making up the alluvial bottoms, become progressively less
permeable. Drainage is still fairly good under the irrigated lands on the
terraces, but many small areas on the bottomlands are waterlogged or have a
high water table. When additional water is applied to the fields, provision
mist be made for artificial drainage of the lands, especially those on the

3 Fenneman, N. M., Physiography of Western United States, McGraw Hill
Book Co., New York, 1931.
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bottoms. The walls of Paintrock Creek valley are steep, especially about J.-}
miles above the confluence of Paintrock snd Nowood Creeks, where one of the
major anticlinal structures of the area crosses the valley. (See pl. 1 and
£ig. 4.). These upper slopes have scanty vegetation and many of the steeper
slopes that are underlain by shale are barren. The vegetation consists
mainly of saltbush, sheadscale, aagebmh , rabbit bush, wheatgrass, and blue
grems. grass. . .

Belov the jJunction of Paintrock and Nowood Creeks the valley widens and
the alluvial bottomland is more than & mile wide. Bordering the bottomland
are somevhat ragged stream terraces, which here have a maximum width of
about half a mile. Nowood Creek meanders back and forth across its valley,
impinging ageinst first one valley wall, then the other. Where the stream
has recently undercut the bank the valley wall is steep, or sheer, rising
100 feet or more to the terrace, whereas in other places the slopes ascend
less steeply from the valley flat to the terrace. Fevw remnants of the stream
terraces remain northeast of Nowood Creek in the first 5 miles below the
Junction with Paintrock Creek. In this gection the stream is flowing in &
northwesterly direction down & strike valley developed on weak shale beds. -
In this reach and southwest of Nowood Creek a terrace about half a mile wide
has been developed. Preliminary plans of the Bureau of Reclamation indicate
that this terrace will be supplied with vater pumped from Nowood Creek above
the confluence with Paintrock Creek. The westernmost of the terraces south
of Nowood Creek is served with water by an existing irrigation ditch.

A considerable area of eroded terrace lies north of Nowood Creek, ex-
tending from about 4 miles northwest of Bonanza to the valley of the Bighorn
River. This terrace is cut by numerous deep coulees and has no extensive "
flat or gently sloping land. Many of the coulees have cut through the ter-
race materials and into the underlying bedrock, but none has a perennial -
flow of water. The proposed Manderson Camal is designed to supply 1rriutiou
water to these terrace remnants.

-Bordering the lower valley of Nowood Creek are rolling hills, some of.
vhich.are considerably eroded. In places badlends have developed in soft *
bedrock strate of Late Cretaceous and early Tertiary age. The hills are
‘bare.or have a scanty vegetation consisting of saltbush, greasewood, shad-
scale, sagebrush with minor amounts of wheatgrau, blue grama grass, and
needle-and-thread.

STREAM FLOW

The Paintrock irrigation project is traversed by three perermial
streams: Paintrock, Medicine Lodge, and Nowood Creeks. During the early
part of the irrigation season, in May and June of a normal year, these creeks
usually furnish an ample supply of water. As the season progresses, however,
the supply of water for irrigation decreases and during July and August it
is inedequate to meet the demand, often resulting in crop damage.



Table 3.--Discharge records of Paintrock and Medicine lLodge Creeks, Wyo. R
Hydro- 1 , Total
graphic | Oct. Nov. | Dec. | Jan. | Feb.- Mar. Apr. May June | July Aug. | Sept.| for
year year
Runoff, in acre-feet, of Paintrock Creek near Hyattville, Wyo. g
191920 | eecee| ococee fecoea | cvnce | cocaal eeeece I [P R P a 4,620 13,950|-c..... =
1920-21 | 2,370} 1,370}1,230|1,230}1,110} 1,360} 1,630 |27,100] hk2,100| 6,700| 3,000 |2,120| 91,300 =
1921-22 | 1,620} 1,540 | 1,650 }|1,530 }1,210] 1,300} 1,590 | 23,500} 50,200|13,800| 5,810 |1,920 106,ooo§
1922-23 | 1,790} 1,700 {1,460 [ 1,430 1,020} 1,370} 1,600 |21,400] 49,700}29,300| 9,280 | 7,860 128,000
192324 [ 9,220 4,200 [eeeae fovcae foceca]: coveel cocee]eccees T1,400|24,100| 5,410 | 4,160]....... =
192425 [ 4,350 .cocoe]cocee | oeess cecee] -... 4,320 | 40,300| 35,600{18,000| 7,930 | 4,390}....... g
1925-26 | 4,010} 3,270 |2,870]1,110]..... 2,230| 5,630} 37,100} 28,700(18,700{ 7,750 |6,600}....... g
1926-27 | 5,660| 3,250 | 2,380 | cecee feccae] cecec] conee]occass I D R P P
19UO-UL | ceeee] ceeee foeeee focene Joceeal cecee b 1,330 | 28,230} 21,500| 7,170| 7,950 | 7,920 |ccccc.. §
i9k1-h2 | k,670}] 2,040 {1,470} 1,310 1,030} 1,080] 6,210 19,070} =26,8k0|11,780} 2,310 }1,950 79,7605
19k2-43 2,670 1,720 [1,4h0 {1,2k0 j1,010] 1,160| hk,410 |12,780| 48,230|19,170| 4,4ko |2,310 [100,600 B
1943-44 | 1,550] 1,650 [1,310 1,040 | 8%0 880| 1,210 |2h,520f 42,680|20,960| 4,010 |2,750 [103,400 §
194hk-h5 | 2,2501 1,415 |1,130 | 1,280 1,080] 1,090} 1,200 |12,930| 44,070|31,060| 6,240 | 5,930 [109,600 H
19h5-46 | 3,4h0] 2,250 | 1,590 | 1,430 [1,140} 1,2k0| 9,060 | 17,470| 49,030]14,890| 3,900 | 5,250 [100,700 Q
1946-47 | 3,390| 2,100 |1,630 | 1,420 {1,110} 1,390] 1,830 |2k,060| 34,400|2k,510 , 3,210 104,000 g
a Aug. 8-31. o
b Apr. 8-10. g
]
Runoff, in acre-feet, of Paintrock Creek near Bonanza, Wyo. -
1909-10 | cevee| covee | oecne cecce Joceeal cccea] ceeeeocees o] ecoceoloneens 1,210 | 2,320]-ccc..- g
1910-11 | h,700| 3,950 | a 808 | 2,h60 | 2,220} 2,170]| 1,260 | 18,600} 33,100| 3,490| 2,240 |1,520]..... g
1911-12 | 3,770| 3,090 [2,150 | cecee | eecee] <e..- 2,340 | 11,800} 67,200|29,100| 10,800 | 6,190}.......
191213 | 7,380 ccceefoccee | ecees cecee] cecee] ceeeefeceeac] cocecelececas] covece | eecneforeonans
1914-15 | veeee coeen coveefoccecfocaae] oe... b 9,350 | 16,700] 39,000|26,%00] 5,960 | 6,960 }.......
1915-16 | 8,240} 5,250 | ceeee | ceeee fecann c 2,550 »250 | 14,000] 53,100{14,000] 1,770 1,300 }cc0ec-.
1916-17 | 4,7801a 1,480 | ccvee | c.... cecee]l ceeen le 1,570 | 22,300 60,100)26,000| 3,470 |3,450].......




1917-18
1918-19
1919-20
1920-21
1921-22

1922-23

3,690
7,620
3,920
3,950
2,690
2,490

4,630
g 4,030
1 1,380
4,140
2,060
n 3,480

a Dec. 1-T.
b Apr. 19-30.
¢ Mar. 12-31.

1942-43
1943-44
194k =45
1945-46

1046-47

ooooo

1,290
1,220

ooooo

683
698
952
1,040

a June 24-30.

-----

-----

ooooo

ooooo

ooooo

ooooo

-----
.....
ceas o0
ooooo
ooooo

ooooo

ooooo

ooooo

ooooo

ooooo

ooooo

ooooo

.....

£ 459| 3,760

h 243| 5,220
J 1,290 2,200
k 1,500| 2,800

m 271} 1,950
g DNov. 1-23.

h Mar. 23-31.

i Nov. 1-10.

oooooooooo

587 566
613 569
688 | 2,220
790 718

oooooo

J

oooooo

78,000

8,750
58,500
h3,700
48,500

oooooo

Ma-r . 19 -
k Mar. 15-31.

a 3,100
12,340
10,090
10,400

9,320

13,200
552
20,100
3,310
10,500

oooooo

31.

Creek near Hyattville,

3,680

I, %60
5,990
3,050
k620

3,470
229
3,730
658
3,320

ooooo

4,390
875
3,150
1,090
922

-----

ooooooo

ooooooo

ooooooo

ooooooo

ooooooo

-------

m Mar. 26-31.

n Gage discontinued.

Wyo.

1,020
1,090
1,360

986
1,230

776
910
1,3%0
1,320
1,010

AHAVHDOISGAHL

€1



14 PHYSIOGRAPHY

Figure 4.--View of Paintrock anticline from across the valley of
Paintrock Creek. Small terrace remmant in foreground shows
scanty vegetative cover. Thermopolis shale exposures in left
background show prominent light-colored Muddy sandstone member.
Mowry shale caps Thermopolis shale bluff. Lowland at base of
main escarpment is developed on Cloverly formation and upper
part of Morrison formation. Conglomeratic bed near middle of
Morrison formation forms second escarpment to left of man
pictured, and escarpments nearest men are formed by more
resistant sandstone beds near base of formation. Sundance for-
mation is exposed in valley developed on crest of structure
directly behind figure. Photo by Geo. H. Taylor.
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The stream-flow records for Paintrock Creek date back to July 28, 1910,
vhen the U. S. Geological Survey established a gaging station l% miles above
Bonanza at the Paumer Ranch. This station was in operation until November
1923. Daily gage heights were obtained during the summer months by Mrs.
Paumer, but no winter readings were made because of ice conditions in the
stream channel. In August 1920 a new gaging station was established on
Paintrock Creek, 6 miles northeast of Hyattville (sec. 25, T. 50 N., R. 89
W.), with the result that there is about a 3-year overlap in records of the
two stations. No stream-flow records are available for the period January
1927 to April 1941, but since April 1941 complete records have been obtained.

Paintrock and Medicine Lodge Creeks are characterized by high runoff
during May and June from melting snow and spring rainfall, followed by a
rather sharp decline in July and August. The decline continues until Febru-
ary, which is usually the month of least runoff. The drainage area above
the present Paintrock Creek gaging station is 164 square miles. The
observed discharge ranges from 6.2 second-feet (cubic feet per second) and a
gage height of 1.58 feet, to 8,200 second-feet and a gage height of 9.80
feet. The gaging station on Medicine Lodge Creek has been maintained by the
U. S. Geological Survey since June 1943. The station is 43 miles northeast
of Hyattville in sec. 22, T. 50 N., R. 89 W. The drainage area above the
station contains 86 square miles, and one small irrigation diversion is above
the station. The observed discharge ranges from 9 second-feet and a gage
height of 0.55 feet, to 830 second-feet and a gage height of 4.10 feet.

Information on discharges at all stream-gaging stations meintained in
the ares by the U. S. Geological Survey is given in table 3 (pp. 12-13).

Normelly the streams are clear, but during periods of high flow a con-
siderable sediment load is carried. The coarser materials are deposited in
the upper part of the area but the fine-grained materials are transported
farther before deposition. This is a factor in the decrease in permeability
of the alluvium downstream. Part of the alluvium is made up of slope wash
from coulees draining the bare shale hills that border the valley, and this
also is fine-grained.

GEQLOGY AND GROUND WATER

Rocks ranging in age from upper Paleozoic to Recent are exposed in the
area covered by this report. The oldest rocks are exposed at the east or
upper end of the project, where they are brought to the surface on the
flanks of the Bighorn Range. In general, younger consolidated beds are
found toward the west, but in places older beds are exposed along the axes
of anticlinal folds. Four major asymmetric anticlinal folds cross the area,
each having a general northwest-southeast trend. These anticlines have been
named by previous investigators, from east to west, the Hyattville, Paint-
rock, Bonanza, and Manderson anticlines. Within & mile to the east of each
anticline is a parallel syncline.



Table k4.--Generalized section of formations exposed in Peintrock irrigation project, Wyo.

Sys-

Ser-
les

Formation

Thickness
(feet)

Description

Water-bearing properties

Quaternary

Recent

Alluvium

0-k5

Floodplain deposits as much es 1} miles
wide along major streams. Consist of
silt and clay with an admixture of fine
sand and with sand and gravel lenses.
In general grain size increases up-
stream tovard the mountains. Land
largely lrrigated at present; is water-
logged in places.

Yields small to moderate supplies of
water. Materials more permeable
toward mountains and larger yields
more likely in that part of area.
Recharge obtained both from irriga-
tion and from streams. Water qual-~
ity better in eastern part of pro-
Ject.

Pleistocene

Terrace
deposits

0-45

Terrace deposits within a height of 125
feet above level of present stresms.
Consist of poorly sorted clay, silt,
sand, and gravel; boulders occasionally
found. Most gravels are well-rounded
quertzite, chert, or crystalline rocks.
Mantled in places by wedge-shaped de-
posits of slope wash derived from adja-
cent valley walls.

|Permeable and yield moderate water

supplies in eastern end of project.
Permeability of terrace deposits de-
creases progréessively avay from the
mountains and only small water sup-
plies may be available in terraces
downstreem from Bonanze. Water from
less permeable deposits likely of
poorer quality.

Tertiary

Paleocene

Fort Union
formation

1,000-
1,500

Gray to buff sandstone and shale of con-
tinental origin with thin seams of car-
boneceous shele and subbituminous coal.
Sandstones are cross-bedded and range
from resistant iron-cemented beds to
weak friable sands. Workable coal seam
near base of formation north of Mander-
son.

Small water supplies may be obtained
by wells penetrating adequate thick-
ness of formation.. Principal
sources of water are from discontin-
uous sandstone lenses, some of which
may not obtain adequate recharge.
Coal beds mey provide lerger yields
but water is generally of poor gual-
ity for domestic use. Water from
formetion is generally soft but
somevhat minerslized.

Cretaceous

Upper Cretacecus

Lance
formation

600-TT5

Light-brown and gray sandstone inter-
bedded witk gray soft shale and some
carbonaceous shale. Sandstones are
poorly indurated and weather readily
except where large calcite-cemented
concretions are numerous. A lower
cross~bedded somber-colored sandstone
is somevhat more resistant than others
above.

Small water supplies may be cbtained
by wells penetrating adequate thick-
ness of saturated formation. Diffi-
culty 48 experienced in screening
out fine sand without materially de-
creasing yleld of water. Shale beds
are non-vater bearing and may pre-~
vent recharge to lower sandstone.
beds. Water probably ie consider-
ably mineralized.

Meeteetse
formation

540-650

Poorly indurated light~ to medium-gray
arglllaceous sandstone, white to gray
sandstone, and carbonacecus shale.

Bed of yellow=-brown concretionary sand-
stone sbout 60 feet thick near middle
of formetion. Meeteetse formation com-
monly forms lowlands between outerops
of more resistant formations on either
side.

Small to moderate supplies may be ex-
pected from wells penetrating ade-
quate thickn of d. sandy
beds. Water is soft but is somewhat
mineralized. Water .may be under
slight artesian pressure in some
places.

Mesaverde
formation

Well-indurated light-colored massive
sandstone and some dark sandy sheale.
Bed of ferruginous brown to gray sand-
stone 100 feet thick at top of forma-
tion. Basal bed is light-brown massive
sandstone 20 to 30 feet thick.

Smell to moderate yields of water
available to wells penetrating ade-
quate thickness of saturated sand-
stone.

Cody shale

3,000~
3,500

Medium- to dark-gray marine shale with &
few lenticular interbedded sandstone
beds in upper 500 feet. Shale gypsif-
erous in places; calcareous concentrea-
tions and fossils locally numerous.

Not a source of water supply.

Frontier
formation

1550

Gray sandstone and some gray to black
shele. Torchlight sandstone member at
top consiste of 5 to 25 feet of light-
gray sandstone with layers of black and
gray chert pebbles. Another series of
sandstone beds about 50 feet thick lie
about 100 feet below Torchlight sand-
stone member. A gray thick-bedded
sandstone 60 feet thick occurs near
base of formation. Some bentonitic
shale beds separate sandstones.

May yield small to moderate supplies;
water may be under artesian pressure
under favorable conditione. Water
likely to be considerably mineral-
ized and may be unfit for domestic
use.




Table k.--Generalized section of formations exposed in Paintrock irrigation project, Wyo.--Continued

Sys-

Ser-
ies

Formation

Thickness
(feet)

Description

Vater-bearing propertiéa

Mostly dark-gray to brownish-grey sili-
cecus shale that weathers to a dis-

and one of principal cliff formers in
Wyoming.

they are below the water table.

g i tinctive bluish-gray color; some thin ' 1v.
] Mowry sbale| 340 beds of siltstone, sandstone, snd ben- | U ® SOurce of water supply
5 tonite. Shale is brittle, forming
sieep slopes where eroded.
g Black fissile shale with a few brown silt- Very meager supplies of strongly min-
stone beds near base. Muddy sandstone eralized water may be locally aveil-
Thy polis %00 member near the middle, 8 to 30 feet able from Mudd .
y sandstone member;
shale thick, is locally cross-bedded and well remsinder of formation is not &
§ indureated, and forms a prominent marker source of vater supply.
5 bed in most exposures.
©
Ma,; eld small supplies of water to
§ Gray to yellow fine-grained sandstone in- ‘ymﬁ’ pemmt:lngp sdequate thickness
% ‘derbedded with gray shale snd variegated | 0" g 350008, Permesbility of most
o siltstone. Upper part marked by promi- sends is low and large yields cannot
Cloverly nent ironstone beds 0.4 to 0.6 foot a. W be .
§ 50 | thick. The Greybull sandstone member be expected. Water may be under ar
formstion CXe Teybull smn: 2 tesian pressure and under favorsble
-§ vhich occurs neer the base, is 5 to 70 conditions flowing vells may be de-
feet thick. Lover contact with Morrison veloped. Water is considersbly
formation indefinite. ‘mmﬁ“‘.

Veriegated claystone and shale with inter- cﬁe":u":z bl::;""m‘uyi:‘;f"ls’
bedded lenticular sandstone in upper vater vhere recherge is edequate.
part. A conglomerate or conglomeratic Sandstone beds are lenticular and

Morrison sandstone 25 to 30 feet thick occurs
+300 cammot be depended on for perennial
formation near the middle, and the lower part of
the £ tiom 1 % hal supplies in most cases. Water from
] crmation lhcar onea “g.“:o:m ey a this formetion may be considerably
] brown to greenish-gray san » an mineralized but locally is of good
E red and brown shale. quality.
o Upper half of formation is predominantly
o dark-gray to olive-gray silty fissile
shale. Near middle of formation is Meager water supplies may be available
Sund about 50 feet of soft buff to gray sand- in fine-grained soft sandstone beds
formation 215-320 stone vith weak calcarecus cement, near in lower part of the formation.
base of vhich some thin beds of colitic Water is probably highly mineralized
limestone occur locally. Lower part of and may be unfit for domestic use.
formation consists of interbedded soft
sandstone and shale of variegated colors.
o Reddish-brown claystone and siltstone with
@<l Gypsum several thin beds of limestone and a -
5 H spring 4200 massive bed of gypsum some 50 feet thick m:&' :;mmt;' Water prob
] formation near the base. Much of formation is 4
calcarecus or gypsiferous.
o Red to reddish-brown shale, siltstone, and
S -] Chugwater fine- to medium-grained sandstone.
E i formation £700 Lower part contains a few thin, lenticu- Kot & 8 e of water supply.
lar beds of limestone and gypsum.
Marocon siltstone and sandstone with thin
-1 Exbar beds of limestone and dolomite and local |Little water available. Water prob-
24 formation | 50150 | beds of white gypsum. Chert-pebble ably of poor quality.
conglomerate and sandstone at hase.
g 1 White to pinkish-gray cross-bedded send- Moderate to large supplies available
% | Tensleep stone, with interbedded gray dolomite & 118 etreting adequate thick-
E sendstone 150-260 and limestone in lower pert. Sandstone n:s:‘ot lmrnted smdr:gne
= soft but in most places is well cemented. °
: } Coerty verizolored dolomite vith Fedy WO |opy) o) moserate vater supplive mmy
Amsd ’ dolomite beds
] 175 stone. Red shale contains thin veins of be available vhere do
formation | ¥ ere fractured. Water possibly of
gypsum locally. Dolomite resistant and o, pos
g ledge forming. poor quality.
B
. Massive, thick-bedded crystalline lime-
- Madison stone and dolomite. Locally fractured Lerge supplies of vater available
5 limest 1500 and cavernous. Formation very resistant from fractures and caverns where

17



18 GROUND WATER IN PAINTROCK IRRIGATION PROJECT, WYOMING

Practically all the land proposed for irrigation is underlain by
Quaternary deposits. The bottomlands along the streams are underlain by
Recent alluvium and may become partly flooded in periods of exceptionally
high water. Stream terraces, which are alluvial deposits of these same
streams during earlier stages of erosion, border the major stream bottoms.
Several different sets of stream terraces can be recognized but all that
are of particular interest from the standpoint of irrigation, are those
within a height of 125 feet above the present streams. Many of the terrace
deposits are overlain by a wedge-shaped mantle of colluvium or slope wash
from the immediately adjacent valley walls. These deposits thin toward the
center of the valley and thicken toward the valley wall, from which ther
are largely derived.

In table 4 the formations are described, with interpretations of their
probable water-bearing properties. Few wells in the area reach bedrock and
no adequate tests of the water-yielding properties of the bedrock formations
are available. For this reason, interpretations have been based on a study
of the apparent permeability of the bedrock in exposures. o

GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES

Recent Series

Alluvium

Areal extent.--The Recent alluvial deposits are restricted to the
bottoms of th the principal stream valleys. They range in width from a maximum
of about 1—-miles along Nowood Creek to about 100 feet along some of the
small tributary streams. The width of the floodplain is controlled, to some
extent, by the resistance of the bedrock into which the stream valley has
been cut. The wider parts of the floodplain along the perennial streams
are where the stream crosses wide belts underlain by weak shale formations.
The floodplains are narrow where resistant beds are crossed. For example,
the floodplain of Paintrock Creek narrows to & quarter of a mile where it
cuts through resistant beds exposed in the Paintrock anticline. Here the
stream is flowing in a gorge that contrasts markedly with the broad, open”
valley 3 or 4 miles upstream where the floodplain is almost a mile wide.

Description.--The alluvial deposits consist mainly of silts and ¢lays,
with scattered lenses of sand and gravel in the eastern or upper part of
the srea. The alluvium has been deposited by the streams and has been built
up to a maximum height of 5 or 10 feet above the present streams. The major
streams meander a great deal, and the numerous abandoned meander channels on
the floodplain clearly indicate that the streams are slowly moving back and
forth across their floodplains. The abandoned meander channels are slowly
being filled by the growth of vegetation, by soil materials washed from the
surrounding fields, and by fine materials carried into them during the
higher stages of stream flow.
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The alluvial bottoms are waterlogged in places at the present time.
Some small areas have water standing on the land, at least during the irri-
gation season, but others are waterlogged because the capillary fringe of the
wvater table reaches the land surface during at least part of the year. Evap-
oration of the water takes place and the mineral matter in solution is concen-
trated in the upper few feet of the soil. In general, the larger waterlogged
areas are present where shale beds lie at or near the surface or where there
is uncontrolled ground-water seepage from a higher irrigated terrace. Water
moves freely through the fairly permeable terrace deposits,but the less
permeable alluvium of the valley bottom cannot transmit equal quantities and
the water is forced to the surface.

In the lower or western part of the area a somewhat greater proportion
of the irrigated land is waterlogged. Low permeability of the alluvium is
the main cause of waterlogging. The character of the alluvium is shown well
by an auger hole in-the SEi sec. 29, T. 50 N., R. 92 W.; with this thick
section of fairly impermeable material, it is not surprising that the land is
waterlogged. In the present general investigation, the limits of the area of
thick impermeable beds could not be determined.

Log of auger hole in the SEL, sec. 29, T. 50 N., R. 92 W.

Thickness Depth

(feet) (feet)

Topsoil 8nd Clayecceeeeeseceosssscsecsccsacsnssans 1.0 1.0

Clay, brownish, with small amount of fine sand.... 7.5 8.5
Clay, dense, gray, with brownish and orange

StreakS.ccceccccecencose coeeesos eoscecsesevescnes 2.0 10.5

Clay, dense, gray....... secersesscosssasencaaeesse 1.0 11.5

Sand fine, eand pea-sized gravel teescosesssnae ves a .5 12.0

a Total thickness undetermined.

The factors that determine the areas of waterlogging are also the fac-
tors that limit the success of wells in the alluvial deposits. Wells
located in the more permeable alluvium toward the eastern end of the area
will have considerably greater capacities than those in the less permeable
alluvium toward the west. Water drawn from the tighter alluvium will gener-
ally contain higher concentrations of soluble salts. This is due, in part,
to the fact that the irrigation water, which provides the major recharge, is
of poorer quality in the lower end of the area, and also to the fact that the
soils themselves, through which the water must move, contain more salts.

Occurrence of ground water.--A permanent ground-water body occupies the
lower part of the alluvium throughout most of its extent. This reservoir
receives some recharge from rainfall and from the perennial streems, but
principally from the downward percolation of irrigation water applied to the
fields. The amount of recharge that takes place has a direct relation to
the permeability of the alluvium. A considerably greater water loss takes
place on the fields at the eastern end of the area than on the fairly tight
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soils that border the lower course of Nowood Creek. This ground-water
reservoir probably shows a marked seasonal fluctuation of level, reaching
its lowest stage in the spring just before irrigation begins. During the
irrigation season there is considerable ground-water seepage into the
streams. For example, at times when diversions of irrigation water from
the Paintrock and Medicine Lodge Creeks leave little flow at Hyattville,
an estimated 1.5 second-feet representing ground-water seepage is avail-
able for diversion h% miles below the town. No large springs or surface
flows from irrigated fields are visible, but numerous small seepage areas
can be seen along the stream banks.

Pleistocene Series
Terrace Deposits

Areal extent.--The stream terraces are prominent physiographic fea-
tures from one end of the area to the other. Several prominent terraces
are present but only those within a height of 125 feet above the stresms
are discussed in this report and shown on the geologic map, plate 1.
Practically all the irrigation north and east of Hyattville is on stream
terraces. Between Hyattville and the confluence of Paintrock and Nowood
Creeks all of the terraces lie on the north side of the valley. RNear
Hyattville the terraces are about half a mile wide but toward the west
they have been nearly destroyed by erosion and only small remnants remain.
Terraces up to helf a mile in width are present along the south and west
sides of Nowood Valley in the reach extending about 3 miles helow Bonanza.
Beyond this point the terraces are not as well developed on the south side
of the valley, or they have been cut by more recent erosion. Along the
lower 9 miles of Nowood Creek prominent terraces extend along the north
side of the valley. Toward the east end of this belt the terraces are
somevhat dissected but toward the west they are fairly well preserved,
although cut in a number of places by deep coulees.

Description.--Terrace deposits consist of clay, silt, sand, and
gravel with scattered boulders. The deposits are coarser-textured and the
permeability is considerably greater near the east than near the west end
of the area. Gravels are abundant in terrace deposits throughout the en-
tire aresa, but admixture with progressively greater proportions of fine-
grained material toward the western end of the area reduces the perme-
ability correspondingly. Much of the fine-grained material probably
originated as wash from the adjacent shale slopes and was only slightly
revorked by the streams forming the terraces. The present terraces are
mantled in many places by wedge-shaped deposits of slope wash, which have
formed since the major streams became incised.

Occurrence of ground water.--Undér the larger areas of irrigated ter-
races & permanent ground-water body has been formed. This ground-water
reservoir receives its principal recharge from irrigation because
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precipitation is scanty, and for this reason there is probably a marked sea-
sonal fluctuation of water level under the terraces. During the irrigation
season considerable seepage occurs along the terrace edges where the perme-
able beds are exposed. Where terrace deposits extend down below the level

of the alluvial bottoms, water moves directly into the alluvium without
appearing as surface seeps at the foot of the terrace slope. The alluvium,
which has a lower permeability than the terrace deposits, is unable to trans-
mit this water as fast as it is received and the water teble rises nesar
enough to the land surface to cause waterlogging. At the present time there
is very littie waterlogging on the terraces. In the few places where water-
logging has developed it is the result of the presence of shale bedrock near
the surface or of local deposition of less permeable slope wash over the
terrace surface. In some places a terrace may appear to be wider than it
actually is because the upper edge of the terrace grades almost imperceptibly
into the pediment surface upon which the terrace deposits were laid down.

The true terraces are underlain by unconsolidated stream deposits, whereas
the pediments are underlain by bedrock at shallow depth.

Wells penetrating the terrace deposits will probably furnish enough
wvater for domestic supplies, provided that adequate recharge is available.
Where terraces are irrigated the recharge is assured unless wells are
located too close to the terrace margins. Wells drilled near the upper mar-
gins of a terrace may encounter bedrock at an altitude above the lowest level
to which the water table declines during the year, and the wells will prob-
ably go dry during periods of little recharge. Deeper drilling will not
materially alter this condition if the underlying bedrock is shale. "In like
fashion, wells should not be located too near the inner edge of the terrace
or near deep coulees, which may cut across it, as the water table in these
locations will not stand high above the underlying bedrock. Wells in all
cases should penetrate the complete thickness of terrace deposits to insure
a water supply during the spring months when the water table is at its lowest.
Large seasonal fluctuations of the water table will occur in some areas.

Wells in the eastern part of the area will have considerably greater
capacities than those to the west. Little clay and silt is mixed with the
sands and coarser msterials of the terrace deposits east of Hyattville, and
consequently these beds have a high permeasbility. West from Hyattville the
- fine clay and silt become increasingly greater in proportion to the cosarser
materials and the permeability likewise decreases. The water obtained from
the more permesble beds will be of better quality because the recharge water
will be of better quality in the eastern part of the area and the coarse
material contains much smsller quantities of soluble salts. Water obtained
from wells drilled on the terraces that have not previously been irrigated
will be of very poor quality for at least a few years after irrigation begins.
Soluble salts, which have been accumulating during the long period of arid
climate, must be leached out before the water will be of good quality.
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Paleocene Series

Fort Union Formation

Areal extent.--The outcrop of the Fort Union formation is restricted
to a single belt trending in a northwest-southeast direction across the
extreme western end of the area. The belt has a maximum width of three
quarters of a mile and lies east of the bluffs that border the valley of
the Bighorn River. The beds dip from 8 to 20 degrees southwest, off the
flank of the Manderson anticline.

Description.--The Fort Union formation consists of a thick section of
gray to buff sandstone and shale. The sandstone layers are quite uniformly
fine-grained and have a relatively low permeability. Some of the shale is
carbonaceous and at least one bed of subbituminous coal is present in the
section exposed within the area. The coal bed is somewhat lenticular and
attains a maximum thickness of about 7 feet.

Occurrence of ground water.--Small quantities of slightly mineralized
water are available to wells penetrating an adequate thickness of the Fort
Union formation where recharge is available. The only wells in the area
that draw water from this formation are those in Manderson. These wells
range in depth from 35 to 104 feet. A sample of water was obtained from
the 10L-foot well (50-92-31bba2) and the Water was found to be soft and
only moderately mineralized. (See the quality-of-water section of this
report for more detailed data on this water sample.)

Upper Cretaceous Series

Lance Formation

Areal extent.--The Lance formation crops out near the western end of
the area. The belt of outcrop is about half & mile wide south of Nowood
Creek but on the north side of the valley the outcrop area widemns to about
2% miles as & result of reversals in dip on the Manderson anticline and
the synclinel structure lying to the east. The beds dip toward the west
under the overlying Fort Union formation on the west flank of the Manderson
anticline. East of the Manderson anticline the dips are toward the syn-
cline, which lies within a mile to the east of the anticline. The folding
is rather gentle, although dips up to 34 degrees were observed.

Description.--The Lance formation comsists of a fairly thick series of
light-brown to gray sandstone interbedded with gray shale; some shale beds
are carbonaceous. The shale is soft and sandstone beds are poorly indurated
except for a lower cross-bedded somber-colored bed that is fairly resistant
to weathering. Exposures are generally poor because of the weakness of most
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beds. large calcite-cemented concretions are numerous in some of the sand-
stone beds.

Occurrence of ground water.--Small quantities of somewhat mineralized
water are availsble to wells penetrating an adequate thickness of this forma-
tion where recharge is available. Recharge must be obtained from irrigation
or from seepage into the formation from alluvial deposits in Nowood valley
bottom. No existing well is known to draw water from the Lance formation in
this aresa. ‘

Meeteetse Formation

_ Areal extent.--The Meeteetse formation crops out in a belt ranging from
about 2,000 to 5,000 feet in width near the western end of the area. South
of Nowood Creek the formation is exposed east of the Lance formation, under
which it dips to the southwest. The strike of the beds changes, as a result
of the anticlinal and synclinal structures, and the belt of outcrop is
parallel to the drainage for a distance of more than 3 miles on the north
valley wall of Nowood Creek. The strike of the beds changes again and the
belt of outcrop extends northwestward on the east flank of the syncline. The
beds have dips up to 35° on the flanks of the syncline.

Description.--The Meeteetse formation consists of a fairly thick series
of poorly indurated beds of light- to medium-gray argillaceous sandstone,
white to gray medium-grained sandstone, and carbonaceous shale. Near the
middle of the formetion there is a bed of yellow-brown concretionary sand-
stone about 60 feet thick. Because the beds are poorly indurated, the for-
mation commonly forms lowlands and is poorly exposed.

Occurrence of ground water.--Small to moderate supplies may be obtained
from this formation where adequate recharge is available. The owners of the
two wells in the area that obtain water from this formation report the water
to be soft but somewhat mineralized. Little information is available con-
cerning the quantity of water the wells will yield, but one well pumped with
& gas motor is able to furnish at least 10 gallons per minute.

Mesaverde Formetion

Areal extent.--The Mesaverde formation is exposed in offset belts about
3,000 feet wide trending northwest on both sides of Nowood Creek. In connect-
ing the belts of outcrop on either side of the valley, the formation under-
lies the alluvium of Nowood Creek for sbout 3 miles. (See pl. 1.) The out-
crop is slightly wider than the alluvial bottom, and the formation is ex-
posed along both valley walls.

Description.--The Mesaverde formation consists of well-indurated light-
colored massive sandstone and dark sandy shale. Of its total thickness of
almost TOO feet, the top 100 feet of the formation is a ferruginous brown to
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gray sandstone that has considerable resistance to erosion and stands as a
prominent escarpment bordering the lowlands developed on the weak Meeteetse
formation. Sandstone is the predominant rock type in the formatiom.

Occurrence of ground water.--Small to moderate water supplies may be
obtained by wells from the Mesaverde formation where recharge is adequate.
Large amounts of water probably enter the formation from the alluvium of
Nowood Creek, as the Mesaverde underlies the valley for more than 3 miles.
One well (50-92-36bda) draws water from sandstone beds near the middle of
the formation but does not enter the major sandstone beds near the top or
the base of the formatiomn. This well, equipped only with a hand-povwered
cylinder pump, reportedly cannot be pumped dry, but the low rate of pumping
gives no indication of the potential yield of the formation. The water con-
tains moderate to high concentrations of dissolved solids. (See the quality-
of -water section of this report for more detailed information on the chemical
quality of the water.)

Cody Shale

Areal extent.--The Cody shale is exposed in a wide belt east of the out-
crop of the Mesaverde formation. North of Nowood Creek the belt of Cody
shale extends from the west edge of R. 91 W., to more than 3 miles east of
the flanks of Paintrock anticline. Here the dip of the beds ranges from 3
to 29 degrees to the southwest. South of Nowood Creek the belt of outcrop
is almost 6 miles wide, as the result of folding on the Manderson and
Bonanza anticlines and on the synclines that lie short distances east of
each. A narrow belt of Cody shale.is present in the trough of the syncline
that extends southeast of the town of Bonanza and parallels Nowood Creek
above 1ts confluence with Paintrock Creek. The Cody shale underlies the
alluvium of Nowood Creek from sec. 3, T. 49 N., R. 91 W., to beyond the west
edge of R. 91 W., a distance of more than 6 miles.

Description.--The Cody shale consists of a very thick (3,000 to 3,500
feet) medium- to dark-gray marine shale with a few lenticular shaly sand-
stone beds in the upper 500 feet. In places the shale contains gypsum, and
locally it contains calcareous concretions and fossils. The formation is
practically impermesble.

Occurrence of ground water.--Wells drilled into the Cody shale can be
expected to yield little or no usable water. Some very small quentities
might be obtained from sandy beds in the upper 500 feet of the formation if
recharge is available, but undoubtedly the water would be highly mineralized.
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Frontier‘Formntion

Aresl extent.--The Frontier formation is exposed on the flanks of the
Bonanza and the Paintrock anticlines and in the syncline that parallels
Paintrock anticline on its east side. The belt of outcrop ranges in width
from about 1,500 feet near Bonanze to almost 2 miles in the trough of the
syncline lying east of the Paintrock anticline.

Description.--The Frontier formetion consists mostly of gray sandstone
and some gray to black shale and is about 550 feet thick. The Torchlight
sandstone member at the top of the formation is 5 to 25 feet thick and con-
sists of light-gray sandstone with layers of black and gray chert pebbles.
About 100 feet below thig member is another series of sandstone beds aggre-
gating sbout 50 feet in thickness. Near the base of the formation is a bed
of gray thick-bedded sandstone 60 feet thick. These three principal sand-
stone beds are separated|by bentonitic shale beds.

ound water.--Small to moderate quantities of water
would be available to wells where recharge is adequate. Locally the water
may be under artesian pressure. Ome well (49-90-1Tac) hes been drilled into
this formation, but the yvater was reported to be of such poor quality that
the lower part of the well was plugged. Under more favorable conditions of
recharge, however, the water may be fit for domestic use. No data are
available regarding the potential yield of this formation.

Mnwry Shale

Areal extent.--The Mowry shale is exposed in a narrow belt around the
Paintrock anticline, on the crest of the Bonanza anticline, on the west
flank of the Hyattville &anticline, and in the trough of the syncline north-
west of Hyattville. On the west flank of Paintrock anticline the belt of
outcrop is about 1,200 feet wide but on the east flank the beds have steeper
dips and the outcrop belt is only about 450 feet wide. On the gentle western
flank of the Hyattville anticline, the outcrop belt is almost & mile wide.
A remnant of the Mowry shale, about half & square mile in extent, is preserved
in the trough of the synrline about 2 miles northwest of Hyattville.

Description.--The Mowry shale comsists of dark-gray to brownish-gray
siliceous shale with somg thin beds of siltstone; muddy sandstone, and ben-
tonite, and is about 340 feet thick. This formation is easily recognized by
the distinctive bluish-gray color of weathered surfeces. The shale is
brittle and the formation commonly forms steep bare slopes.

Qccurrence of gzougE vater.--It is unlikely that any usable water sup-
plies can be obtained frpm this formation. All beds in the formation, in-
cluding the thin beds of| muddy sandstone, heve extremely low permesbility.
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Upper_and Lower Cretaceous Series

Thermopolis Shale

Areal extent.--The Thermopolis shale is exposed around the flanks of
Paintrock and Hyattville anticlines. The belt of exposure on the west
flank of Paintrock anticline is half a mile wide but on the east flank,
where dips are much steeper, the outcrop belt is only about 800 feet wide.
The belt of outcrop on the west flank of Hyattville anticline is about
half a mile wide, but on the east side the outcrop area is about 1% miles
wide as a result of a reversal of dip in the syncline that lies Jjust east
of the anticline.

Description.~-The Thermopolis shale consists mostly of black fissile
shale snd is about 400 feet thick. The Muddy sandstone member, which con-
sists of light-gray cross-bedded sandstone 8 to 30 feet thick, occurs near
the middle of the formation, and a few brown siltstone beds are present
near the base. The shale is soft but the sandstone member is well indu-
rated and forms a prominent marker bed in most exposures. The shale slopes
are usually bare of vegetation and thus fairly good exposures are common.

Occurrence of ground water.--Very meager supplies of highly mineralized
water may be obtained locally from the Muddy sandstone member where re-
charge conditions are favorable. The remainder of the formation is highly
unfavorable for development of water supplies. One well (49-90-lbba) is
believed to obtain water from the Muddy sandstone member.

Lower Cretaceous Series

Cloverly Formation

Areal extent.--The Cloverly formation crops out on the flanks of both
the Paintrock and the Hyattville anticlines. The formation is thin, aver-
aging about 150 feet in thickness. The outcrop belts are narrow in most
places, ranging in thickness from a maximum of about 1,500 feet where dips
are gentle on the west flanks of the anticlines to less than 300 feet on
the east flanks. The formation crops out again east of Hyattville where it
rises on the west flank of the Big Horn Range.

Description.--The Cloverly formation consists of sandstone, siltstone,
and shale with several thin ironstone beds, and is about 150 feet thick.
The Greybull sandstone member, comsisting of 5 to 7O feet of light-gray to
brown resistant fine-grained sandstone, is near the base. The exact con-
tact with the underlying Morrison formation has not been fixed, but the
available maps show contacts between lithologic units.
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Occurrence of ground water.--Small supplies of mineralized water may be
obtained from this formation under conditions of adequate recharge. The
sandstone is fine-grained and its permeability is low; large yields cannot
be expected. Flowing wells may be obtained from the Cloverly formation in
some places in areas where it is overlain by impermeable shale. The water
obtained from this formation is characterized by a rather high concentration
of sodium sulfate, but it is considered suitable for stock water where
better supplies are not available. One well (49-90-laaa) that draws water
from this formation has a flow of about 3 gallons per minute under a low
head. (See the quality-of -water section of this report for more detailed
date on the chemical quality of the water.)

Upper Jurassic Series

Morrison Formation

Areal extent.--The Morrison formation mantles much of the crest of the
Paintrock anticline and is the oldest formation exposed on the Hyattville
anticline. It also crops out east of Hyattville where it rises on the flanks
of the Bighorn Range. This formation has & thickness of about 300 feet but
its position high on the flanks of the anticlines give it a disproportion-
ately large outcrop area. The outcrop belt on the west flank of Paintrock
anticline is about 2,500 feet wide, but that on the east flank is only about
500 feet wide at the valley of Paintrock Creek. The outcrop area on the
Hyattville anticline is more than & mile wide southwest of the town of Hyatt-
ville. The outcrop belt east of town, where the beds rise on the flanks of
the Bighorn Range, is wide but detailed geologic mapping was not completed.

Description.--The Morrison formation in its upper part consists of
variegated claystone and shale with lenticular sandstone beds; & prominent
conglomerate or conglomeratic sandstone bed, 25 to 30 feet thick, is near
the middle of the formation; and in the lower part are beds of carbonaceous
shale and brown to greenish-gray sandstone and red and brown shale.

Occurrence of ground water.--Where recharge is adequate, moderate to
large supplies of water may be obtained by wells drilled into the conglomer-
atic bed. The other sandstone beds present in the formation are lenticular
and are generally too fine-grained to furnish dependable supplies except
locally. The water obtained from the conglomeratic bed may be of good
quality, depending to a large extent on the quality of recharge water and the
distance from the source. The water locally available from the sandstone
beds is considerably mineralized. Two wells (49-90-3aaa and 49-90-3aba) are
believed to obtain water from the sandstone beds but neither well is used for
domestic supply because of poor quality. A water sample was obtained from
well 49-90-3aaa, and was found to have a high concentration of sodium, mag-
nesium, end calcium sulfate. (See the quality-of-water section of this
report for more complete data on the chemical quality of the water.)
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Sundance Formation

Areal extent.--The Sundance formation is exposed along the axis of
the Paintrock anticline and east of Hyattville where the strata rise on
the flanks of the Bighorn Range. The area exposed in the crest of Paint-
rock anticline has a maximum width of 1,500 feet and a length of about 2u
miles. The area east of Hyattville has not been mapped in detail, but the
outcrop belt of the Sundance formation was determined to be about three-
fourths of a mile wide.

Description.--The upper half of the Sundance formation is predominantly
dark-gray to olive-gray silty fissile shale. Near the middle of the forma~
tion is about 50 feet of soft, buff to gray sandstone with weak calcareous
cement, and near the base of this sandstone thin beds of oolitic limestone
are locally developed. The lower part of the formation consists of inter-
bedded soft sandstone and shale of variegated colors.

Occurrence of ground water.--Meager supplies of water may be obtained
by wells drilled into the more sandy beds in places where adequate recharge
is available. The fine-grained sandstones have low permeabilities and wells
would have low yields. Water in this formation is probably highly mineral-
ized and may be unfit for domestic use. No wells in the area draw water
from this formation.

Middle Jurassic Series

Gypsum Spring Formation

Areal extent.--The Gypsum Spring formation is exposed about 2 miles
northeast of Hyattville where the rock strata rise on the flank of the Big-
horn Range. The formation is thin; but, as dips are gentle, the belt of
outcrop has a width of as much as & mile in places.

Description.~-This formation is about 200 feet thick and consists of
reddish-brown claystone and siltstone with several thin beds of limestonme,
and a massive 50-foot bed of gypsum near the base. The limestone beds are
2 to 4 feet thick and are massive, finely crystalline, and resistant to
erosion. Much of the formation is calcareous or gypsiferous.

Occurrence of ground water.--Little water can be obtained from this
formation. The water 1s mineralized and probably not suitable for domestic
use.
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Triassic System

Chugwater Formation

Areal extent.--The Chugwater formation is exposed near the eastern end
of the area, where the beds rise on the flanks of the Bighorn Range. The
dips are guite gentle and the outcrop belt is about a mile wide. It 1s
principally on this weak formation that the wide valley between Paintrock and
Medicine Lodge Creeks has been developed. The formation is prominently
exposed in steep bluffs rising northwest of Medicine Lodge Creek.

Description.--The Chugwater formation consists of a bright-red to reddish-
brown shale, siltstone, and fine- to medium-grained sandstone, and is about
T00 feet thick. The lower part contains & few thin, lenticular beds of lime-
stone and gypsum. The heds are soft and poorly indurated but maintain steep
slopes where overlain by beds more resistant to erosion.

Occurrence of ground water.--This formation cannot be expected to yield
a usable supply of water. Permeability is low because the sandstone beds
contain a large amount of clay. Water in this formation is highly mineral-
ized and probably is not usable as a domestic supply.

Permian System

Embar Formation

Areal extent.--The Embar formation is exposed in a belt across the east
end of the area, where the strata rise on the flanks of the Bighorn Rangé:
A gradational lithologic change exists between this formation and the over-
lying Chugwater formation in this area, and a definite boundary cannot be
drawn. ’

Description.~-The Enmbar formation consists of maroon siltstone, sand-
stone, and gypsum and thin beds of limestone and dolomite. A chert-pebble
conglomerate and sandstone marks the base of the formation.

Occurrence of ground water.--Small quantities of water may be obtained
locally vhere recharge is adequate. Permeability is low because considerable
clay is present in the siltstone and sandstone beds. Water in this formation
is probably of poor quality and not generally suitable for use.
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Carboniferous System

Tensleep Sandstone (Pennsylvanian Series)

Areal extent.~-The Tensleep sandstone is exposed in a belt at the
extreme eastern end of the area, just east of the point where the valley
of Paintrock Creek widens out onto the plain that extends to Medicine Lodge
Creek. The belt of outcrop is less than half a mile wide, as the strata
here have dips of more than 20 degrees off the flank of the Bighorn Range.
This formation is quite resistant to erosion and forms steep slopes border-
ing the narrow floodplain of Paintrock Creek.

Description.--The Tensleep sandstone consists of white to pinkish-gray
cross-bedded sandstone, with interbedded gray dolomite in the lower part.
The sandstone is well cemented but locally contains poorly indurated beds.
It is fairly permeable because the sandstone is fine- to medium-grained and
has a low clay content.

Occurrence of ground water.--Moderate to large supplies of water may
be obtained from wells where adequate recharge is available. Wells pene-
trating soft sand beds may require screens. Well 50-89-26cac draws water
from this formation but 1s equipped with a small-capacity pump, and no
data are available as to the potential yield of the aquifer. The water is
somevhat hard but otherwise of good quality. (See the quality-of-water
section of this report for more detailed data on the chemical quality of
the water.)

Amsden Formation (Mississippian and Pennsylvanian Series)

Areal extent.--The Amsden formation is exposed only at the extreme
upper end of the area along Paintrock Creek. The formation is resistant
to erosion and forms high walls on either side of the narrow alluvial
plain of the stream. The outcrop belt is narrow, as the beds dip more than
20 degrees to the southwest on the flanke of the Bighorn Range.

Description.--The Amsden formation consists of about 175 feet of
varicolored dolomite with thin beds of red, purplish, and green shale and
shaly sandstone. Considerable brightly colored to drab chert is present
in the dolomite as beds and nodules. The dolomite is resistant and forms
cliffs. Some of the thin beds of red shale locally contain thin veins of
gypsun.

Occurrence of ground water.--Small to moderate supplies of water may
be obtained by wells where the dolomite beds are fractured and where
recharge 1s available. The water may be of poor quality locally but is
probably suiteble for use. No wells in this area are known to obtain
water from this formation.
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Madison Liﬁestone (Mississippian Series)

Areal extent.--The Madiéon limestone is not exposed in the area covered
by this report, but it forms | the steep front of the Bighorn Range immediately
to the east, and it underlies the entire area. This formation is very resist-
ant to erosion and is one of |the principal cliff-forming rock formations in

Wyoming. |

Description.--The Madison limestone consists of a thick sequence of
massive, thick-bedded crystalline limestones asnd dolomites. In the outcrop
area these beds locally contain numerous fractures and caverns. Ancient
caverns have, in places, become filled with red shale and fine sand but
locally large open caverns remain. Limestone and dolomite beds usually have
low permeability except for fractures and caverns.

|

Occurrence of ground water.--Large supplies of water are available to
wells encountering water-filled fractures or caverns. Wells failing to
encounter such openings below the water table may have very low ylelds but
should not be abandoned without "springing" (blasting with high explosives to
open up crevices). Drilling of water wells to this aquifer is not feasible
in much of the area because of its great depth. Two deep oil tests (L9-90-
184db and 49-90-20cc) obtain water from this formation near the center of the
area. Both wells flow at th¢ surface, yielding about 50 and 30 gallons per
minute, respectively. The water is mineralized. (See the quality-of-water
section of this report for data on chemical quality of water.)

|
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Proper evaluation of gr¢und- and surface-water resources must take into
consideration, among other factors, the composition and degree of minerali-
zation of the water. The wide range in the mineral content of water in the
Paintrock irrigation project|area makes a study of the chemical character
especially necessary. A determination of the types of water now known to
exist in the Paintrock project will serve as a reference point for any future
quality-of-water studies in e area. Such studies will define the changes
in mineralization of the water that will be caused by the irrigation of the
valley bottom lands and the stream terraces with water to be impounded by the
proposed Lake Solitude Dam. )

|

Water samples were collected from seven wells and from three surface-
water sources in the ares on September 11 and 12, 1947. Ground water in
geologic formations that range from the Madison limestone of Misslssippian
age to the Fort Union formation of Paleocene age and surface water from
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Paintrock and Nowood Creeks were sampled. The location of sampling points
is shown in plate 1.

The results of the chemical analyses of the 10 water samples that were
collected in this area are shown in table 5, where concentrations aritgiven
in parts per million. These analyses were made according to methods
common use and report values for pH, specific conductance, silica, ironm,
calcium, magnesium, sodium, potassium, bicarbonate, sulfate, chloride, fluo-
ride, nitrate, dissolved solids, total hardness, noncarbonate hardness, and
percent sodium. The analyses give little or no indication of the sanitary
condition of the waters and do not include the determination of some of the
rarer constituents of natural waters. A wide range in the concentration in
both ground and surface waters is evident from examination of table 5. Dis-
solved solids range from 279 to 4,590 parts per milliom for ground water and
from 102 to 1,330 parts per million for surface water. The hardness of the
water as calcium carbonate (CaCO3) ranges from 13 to 1,680 parts per
million for ground water and from 82 to 776 parts per million for surface
water.

GROUND WATER

It is pointed out that the formation from which'some of the samples
of ground water were obtained could not always be determined because of
incomplete well logs. Several water-bearing strate were probebly encoun-
tered in the drilling of some of the wells but no effort was made to case
off completely the water from all but one level. It follows that any sam-
ple taken from such a well is not representative of any particular forma-
tion. -

Well 50-92-31bba2 in the town of Manderson has a reported depth of
10k feet and yields a very soft, sodium bicarbonate water of moderate
mineral content. (See table 5.) The well obtains water from the Fort
Union formation. The small amounts of calcium and magnesium in this water
suggest that some type of base-exchange reaction may be teking place. 1In
such a reaction between the water and the rock material the calcium and
magnesium in the water are exchanged for the sodium of base-exchange
minerals in the rock materials. The concentration of 3.2 parts per million
of fluoride is significant as it exceeds the maximum of 1.5 parts per
million that is recommended by the United States Public Health Service? for
a drinking water. A water containing much in excess of 1.5 parts per
million of fluoride, if used for drinking by young children during calcifi-
cation or formation of the teeth, causes the condition of the teeth that
is known as mottled enamel.

L~ American Public Health Association, Standard methods for the exami-
nation of water and sewage, 9th ed., 1946.

5 U. S. Public Health Service, Drinking water standards: vol. 61,
no. 11, p. 12, Mar. 15, 1946.



Table 5.--Analyses of water in the Paintrock irrigation project, Wyo.
[Kpalytical results in parts per million except as indicated/
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Paintrock Creek .
near Hyattville | Sept. 11 | ..oc... | 7.9 185 77| .08 ] 18 9.0 3.h | 1.6 |10 h.0 1.0| .5 | 1.5 102 8 o] 8
Paintrock Creek
near Tensleep Sept. 12 | ....... | 7.6 {1,600 | 25 .02 | 199 68 113 12 292 756 6.0 .» | 2.5 |1,330 6 537 | 2%

BELVM FHL & XITTVOD
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Water in the Mesaverde formation was sampled from wells 50-92-35aca
and 50-92-36bda. Well 50-92-35aca, which has a measured depth of 76.0
feet, furnishes a water that is six times as hard as water in well
50-92-36bda, which is reported to be 122 feet deep,and that conteins, in
addition, more than twice the amount of mineral solids. As hard water from *
the overlying alluvium may enter the Mesaverde formation, it is probable
that the water in well 50-92-35aca is a mixture of waters from the two
aquifers, and the increase in hardness and mineral content is due to the
influence of the alluvium. Mixing of the water may also result from dete-
rioration of the well casing.

The Cloverly formation yields water to well 49-90-laas, & drilled well
that is north of Hyattville and that has a reported depth of 140 feet.
This water contains a considerable amount of sodium sulfate and is, in
reality, a dilute solution of Glauber'’s salt. The water sample from the
Cloverly formation, though somewhat soft, has 2,590 parts per million of
dissolved solids.

Well 49-90-3saa is believed to obtain water from the Morrison forma-
tion. Water from this well, which is reported to be 40 feet deep, has the
meximum mineral content (4,590 p.p.m.) of all water samples that were col-
lected in the course of the investigation. This water is essentially a
sulfate water with sodium approximately equal to the sum of the calcium
and magnesium, all expressed as equivalents per million. This is also the
hardest of all the water samples that were collected in the area.

The Tensleep sandstone, which is exposed in the extreme eastern end
of the project, furnishes water to well 50-89-26cac. This water, obtained
from a shallow well that is 16.5 feet deep, is the least mineralized of
those examined and consists largely of calcium and magnesium bicarbonates.
The approximately equal concentration of the alkaline earths--calcium and
magnesium--considered as equivalents per million, suggests the presence of
dolomite, which is found interbedded with the Tensleep sandstone in the
lower part of the formation.

A water sample was collected from a flowing well, 49-90-18ddb, that .
draws water from the Madison limestone at a reported depth of 1, 800 feet.
This well was drilled some years ago in connection with exploratory tests
for oil and was abandoned after tapping the artesian aquifer. The well is
not capped, and the water flows into a nearby irrigation ditch. The water
is mineralized and hard, the solids consisting largely of sulfates of
sodium, calcium, and megnesium.

The composition of the water samples is shown graphically in figure 5,
where results are expressed in equivalents rather than in parts per million.
The use of equivalents permits easy comparison of one analysis with
another, as equivalents are multiples of the combining weights of the ele-
ments of radicals reported in the analyses. Thus, whereas 1 part per
million of calcium is not chemically equal to 1 part per million of bicar-
bonate, 1 equivalent per million of calcium is chemically equal in reacting
value to 1 equivalent per million of bicarbonate (or sulfate or chloride).
In such diagrams the height of the individual constituent is proportional to
the concentration expressed as equivalents per million.
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SURFACE WATER

Three samples of surface water in the Paintrock project were analyzed.
(See table 5.) The data provide information on the quality of the water
in Nowood Creek near the town of Manderson on the west side of the project;
in Paintrock Creek near Hyattville at the gaging station, which is above
all major ditch and canal diversions; and in Paintrock Creek near Tensleep
and above the confluence with Nowood Creek. The sample near Tensleep
illustrates the effects of return flow from irrigation.

In discussing the analyses of surface water it is emphasized that the
analyses represent the concentration and composition of the water at the
time of sampling only. Records over a long period of time are necessary
to determine average weighted values of the principal mineral constituents
in solution. Concentrations fluctuate with water discharge, and an analy-
sis of water in a flowing stream at the same sampling point will vary from
day to day, or during high runoff from hour to hour, or at even shorter

‘1ntervals. .

The quality of the water in Nowood Creek near Manderson is influenced
by contributions upstream from Paintrock Creek, the major tributary to
Nowood Creek. The creek water near Manderson is less saline than the
water that is discharged by Paintrock Creek at its confluence with Nowood
Creek. The lower concentration of dissolved solids in water from Nowood
Creek near Manderson is the result of dilution of strongly mineralized
water from Paintrock Creek at its mouth with relatively fresh water from
Nowood Creek.

The analysis of the water in Paintrock Creek near Hyattville shows
that this water has a low mineral content, most of which is calcium and
magnesium bicarbonate. The water at the gaging station near Hyattville is
free from major return irrigation flow. The percentage of sodium is very
low and, if this analysis is typical of the creek water, any impoundment
of the stream above the sampling point should produce an excellent water
for irrigation. The instantaneous water discharge at the time the sample
was collected was 49 second-feet.

An analysis of water in Paintrock Creek at a point 150 feet upstream
from its confluence with Nowood Creek near Tensleep shows that the concen-
tration of dissolved solids in this water is approximately 13 times that
in the water near Hyattville. The increase in hardness is about ninefold.
The increase in both dissolved solids and hardness is caused by return
flow of irrigation water that is applied to upstream farm lands. Although
the percentage of sodium is higher than that for the water near Hyattville,
the water is still satisfactory for irrigation with respect to percentage
of sodium.

The composition of the stream water is shown graphically in figure 5.
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SUITABILITY OF THE WATER FOR USE

Of the seven wells from which water samples were collected for chemical
analyses, five are used for domestic or stock purposes, one is used for irri-
gation of farm land, and one is not used. Water in both Nowood and Paintrock
Creeks is used for irrigation. The following table summarizes the data as to
the present use of the water that was sampled in the project:

Use of water in the Paintrock irrigation project, Wyo.

Well or stream | Present use of water Remarks

50-92-31bba2 Domestic...... cessee Soft, moderately mineralized; flﬁo-
ride above recommended limit.

50-92-35aca None........ cesessas Hard, saline water; considerable
amount of calcium and magnesium
sulfates.

50-92 -36bda. | Domestic............ Hard, moderately mineralized.

49-90-laas StOCK.eereeecavenans Soft, saline; salinity mostly
sodium sulfate (Glauber's salt).

49-90-3aas ceeesd0ieeitineneas. | Very hard and saline.

50-89-26cac DomestiCeceeeeoven .. | Hard, but least mineralized water
sampled.

49-90-184db Irrigation.......... | Satisfactory as irrigation water.

Nowood Creek... P« o TS Do.

Paintrock Creek '« (o NP cee Do.

Figure 6 shows the classification of the ground and surface water in
the project as to irrigation use and is based on permissible limits for
specific conductance (%%ectrical conductivity) and percentage of sodium that
are proposed by Wilcox.®

SUMMARY

The concentration and composition of surface and ground water in the
Paintrock irrigation project range within wide limits. The concentration
of dissolved solids in the samples of ground water ranged from 279 parts
per million for a water in the Tensleep sandstone to h,590 parts per
million for a water in the Morrison formation. The hardness as calcium
carbonate (CaCO3) ranged from 13 to 1,680 parts per million. Ground water

6 Wilcox, L. V., The quality of water for irrigation use: U. S. Dept.
Agr. Tech. Bull. 962, pp. 25-28, September 1948.
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is used almost exclusively for domestic purposes or for stock watering,
although one flowing well is used for irrigation of farm land. Only general
interpretation can be made of analytical results for surface vater in view
of the very limited number of samples. Water in both Nowood and Paintrock
Creeks is satisfactory for irrigation.

OBSERVATION WELLS

Sixteen wells in the area were selected as key observation wells, and
the depth to water in these wells is being measured periodically. The first
measurements were made when the wells were inventoried in September 1947,
and for this reason the period of measurement has been too short for signi-
ficant interpretations. The periodic measurements should be continued for
at least several years, so that data will be available as to the seasonsal
and long-term fluctuations of the water teble. Such data often furnish
pertinent facts regarding recharge and discharge, as well as information on
any persistent upward or down ward trend of the ground-water level. Advance
warning of waterlogging may be obtained from a study of the long-term
fluctuations of the water table. With this advance warning it may be pos-
sible to start drainage plans before the land actually is damaged. Water-
level measurements in the key observation wells in the Paintrock irrigation
project are tabulated on the following page.
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Table 6.--Water-level measurements in observation wells on the
Paintrock irrigation project, Wyo.

Water level, in feet below land-surface datum, 1947

Water Water Water

Well number Date level Date level Date level
49-90-1bcd Sept. 5 7.20 || Oct. 17 13.41 || Nov. 21 k.17
-ldaal 17 6.86 17 8.00 21 8.83
-3aba 5 | a 17.22 17 {a 17.14 21 | a 18.60
-3aba 5 | b 25.72 17 | b 2k.18 21 | b 25.62
-9cbe 5 8.00 17 9.20 21 13.98
-19cba 12 6.13 17 5.72 21 5.55
49-91-kdc 5 27.45 17 27.68 21 23.73
-1had 5 c .72 17 C 99 || ceevnen ceoes
50-89-26cac 5 8.05 17 11.00 21 12.79
-32bca 8 5.00 17 6.57 21 7.22
50-91-31cba 4 7.25 17 6.70 21 6.88
50-92-30cacl 15 8.71 17 8.46 21 8.00
-31bbal 12 9.02 17 8.98 21 9.05
-32bbd 3 5.4l 17 5.73 21 6.00
-34bb 3 4,52 17 3.97 21 3.84
~-35bbb2 | 17 8.00 17 8.32 21 8.32
50-93-25ada 16 6.02 17 7.38 21 7.65

a Inside L-inch casing.
b Between 4-inch and 6-inch casings.
¢ Water level, in feet above land-surface datum, 1947,

WELL RECORDS

The locations of all known water wells (except for some closely spaced
wells in towns) are shown on plate 1. Table 7 (p. 41) gives pertinent
available information on all wells shown on the map. In many cases it was
impossible to obtain measurements of the depth of a well or the depth to
water in a well, and the information given in the table is based on memory
of the owners or drillers of those wells. No detailed records have been
kept by the owners regarding depths of wells and materials penetrated, and
considerable interpretation has been required in determining the geologic
source of water. Data on adequacy of wells are based on statements of
owners and do not indicate the yields accurately. However, they do indicate
whether or not wells are yielding sufficient water for present needs.
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The Paintrock irrigation project is on the eastern edge of the Bighorn
Basin in north-central Wyoming. It is in a belt roughly 25 miles long and %
to 3 miles wide and lies east of the town of Manderson. The area has an arid
climate, with an averasge annual precipitation of about T7.33 inches; hence,
farming is dependent on irrigation. The principal crops raised are beans,
small grains, hay, and alfalfa. Parts of the area have been irrigated for
the past 60 years. In ordinary seasons there is a shortage of irrigation
water for the lends now under cultivation. The Bureau of Reclamation plans
to furnish supplementary water supplies and to put additional acreage under
irrigation.

The major part of the area considered in this report is flat to gently
sloping valley bottomland and stream terraces. The altitude of the ares
ranges from about 3,900 to 4,700 feet above sea level. Water for irrigation
is diverted from Medicine Lodge, Paintrock, and Nowood Creeks. Most of the
irrigated land is underlain by alluvial and terrace deposits that are pro-
gressively finer-grained and less permeable toward the west. Bedrock under-
lying the area ranges from Carboniferous to Tertiary in age and is folded
into several gentle structures that cross the area. The oldest rocks are in
the eastern part of the area, where they rise on the western flank of the
Bighorn Range, and the youngest rocks are in the western part of the area.

The principal sources of domestic ground water at present are the
alluvium and the terrace deposits. Water from these sources is somevwhat
limited in quantity, especially toward the western end of the area. The
water is hard and in places is highly mineralized. The rocks underlying the
area contein 10 different aquifers, which differ greatly in potential yields.
Because most of these beds have dips of at least several degrees, the belts
of outcrop are narrow and the area in which it would be economically feasible
to drill into a given aquifer is limited. Water from the bedrock aquifers is
more highly mineralized, in general, than that from the unconsolidated
sediments.

Parts of the irrigated alluvial bottomlands are waterlogged. In general,
the larger waterlogged areas are present where shale beds are at or near the
surface or where there is uncontrolled ground-water seepage from & higher
irrigated terrace.

East of Hyattville domestic water supplies may be obtained from wells
constructed in the unconsolidated alluvium and stream-terrace deposits. Such
wells will yield adequate supplies of poteble water. Wells in these deposits
west of Hyattville will not be uniformly good as to both quantity and quality
of water available. Wells located close to the zone of inteke from a stream
or irrigation ditch will provide water of better quality. In areas where
wells can be economically drilled into the Fort Union and Mesaverde formationr
and the Tensleep sandstone usable domestic water supplies may be obtained.
Some of the other formations will furnish water too highly mineralized for
domestic use but suitaeble for stock.
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Further detailed investigations of shallow ground-water conditions
should be made preliminary to the design and comstruction of drainage sys-
tems, as the present general investigations was not designed to give the
detailed data required for drainage developments.

Detailed studies should be made of the source and present volume of
ground-vater seepage into the Snyder Bros. Coal Company mine near Manderson.
The mine workings extend under a terrace scheduled for irrigation, and con-
siderable flooding in the mine may result from seepage of irrigation water.



Table T.--Records of wells in Paintrock irrigation project, Wyo.

Well number: See text, p. 5, for description of
well-numbering system.

Type of well: DD, dug and drilled; Dr, drilled,
Du, dug.

Depth of well: Reported depths are given in feet
below land surface; measured depths are given
in feet and tenths below measuring point.

Type of casing: C, concrete (brick, tile, or
pipe); P, iron or steel pipe; T, clay tile.

Water-bearing material: Cm, Madison limestone;
Cpt, Tensleep sandstone; G, gravel; Jm, Morri-
son formation; Kc, Cody shale; Kcl, Cloverly
formation; Kf, Frontier formation; Km, Mee-
teetse formation; Kmv, Mesaverde formation; Kt,
Thermopolis shale; Tfu, Fort Union formation.

Method of lift: Cy, cylinder; F, natural flow; J,
Jet; N, none; P, pitcher pump.

Type of power: E, electric; G, gasoline; H, hand-
operated.

Use of water: D, domestic; I, irrigation; N, not
being used; S, stock.

Measuring point: L, land surface; Tca, top of
casing; Tcu, top of curb.

Depth to water; Reported depths to water are given
in feet; measured depths to water are given in
feet, tenths, and hundredths.

Remarks:

~ adequate supply; Ot, oil test.

A, adequate supply; Ca, chemical analysis;
F3, estimated flow in gallons per minute; I, in-

@’ Measuring o 8
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49-89-6cch |E. A. Ilg.eeeen... . | Dr 25 6 |P| G J,E D L . 10 9-16-47 A
49-90-lasa | Mayland Brothers... | Dr 140 6 |P|Kel|Cy,F,G | S L ee.. | 9- 9-47| F3,Ca
~ladal | Cal Thomas......... | Dr 30 51iP| G J,E D L 12 9-17-b7 A
-lada? | W. R. Fultz........ Dr 21 5 {P| G J,E D L] ... 6 9-17-47 A
-lbaa | Roy Williams....... Dr 48 slp|l c | J,B D |Tcaf+0.2 | 8.45|9-16-47| A
-lbba | Williard Lester.... |Dr 168 6 |P| xt|Cy,E S L{ ... 85 9- 8-47| A
-lbcd | John Mercer........ |Dr 26.0| 5|P| G |Cy,H N | Tcal +.8 8 9- 5-47

~lcecc | Clark Gapen........ |Du 12 8P| G |Cy,H D L{... 7-8 | 9- 8-47 A
=ldasal | c.ceererernnsraases | Du 14.0 |48 |C G N N | Tcul+3.0 9.86 | 9-17-47 A
-ldaa2 | H. A. Deveraux..... | Dr 30 5 1P| G J,E D L .. 10 9-17-b47 A

£



Table T.-~Records of wells in Paintrock irrigation project, Wyo.--Continued i
Measur%ng
oln —
g = 23|
- ® . g d O 8
g‘H ()]
- g |¥lw |&S e B ET H
- Well number | Owner or tenant |- '?é q_.'n?'%' .5,; g 8 8 gldTo| BBH ]
[} (o] & 4+ O @rty k M I
a3 |53(8ldE vy |8 | Fess| g28] B
Gy o e Qw00 Al VoY + G ]
S| a8 |B2|%|LE|38 |% | §|8es| avH °© £
49 ~— s [ 03 .dg: LY 2 B o Q
Bl 8 |2 |BIETIE" g 8|55 5&% & | &
A (=) = = =] AlAocn (=] o (o=
49-90-1daa3 | R. J. Spratt....... |Dr 37 8|P| G J,E D LY ... 15 9-1T7-47 A
-3asa | Ralph Mercer....... |Dr Lo 5P| Jm| J,E S L| ... 19 9- 5-47| Ca
-3aba | Stella Mercer...... |Dr bs.0f 4 |P|...|Cy,H N | Tca|+2.0 [a 19.22| 9- 5-47
-38b8 | cevee@0ccccnncens A R I 6 e eoe]vereoe [eee] eee] «on |D27.72| 9= 5-h47
-9cbc | John Weintz........ |Dr yr.0f s |P|...| J,E S | Tcal=6.5 1.50| 9~ 5-47 A
~9¢cb | ceeeoedOcscesocsosses | DD 10 e2h |c| ¢ |Cy,E D L ... 6 9- 5-47 A
-1Tacc | W. Paumer.......... | Dr 27 Yip| k£ | J,E S L| ... 10 9-23-47 A
-18ddb | Bata Ranch......... | Dr | 1,800 6 |P| Cm F I | Tcal|+8.0 eeses| 9- 5-47|F50,Ca,0t
“19ChB | cevreccnsencasasses | DT 7.5| 14{P|...| P,H N | Tp|+6.4 12.53| 9-12-47
“20CC | cecevcessesssceesas | Dr| 2,800 6 |P| Cm F S | Tca|+3.0 11.95|11-21-47| F30,0t
49-91-3cbb | Mrs. Susie Ackerman | Dr L6.0| 8|P|...|Cy,H D | Tca|+1.0 8.90| 9- L-u7 A
-3dcb | G. A. T1lgoescccsscs | DT 25 5{P|...|Cy,H N L ... 8 9~ 4-h7
-4abd | Richard Rudland.... |Du 8.of{2+|C|...|Cy,H N | Tca|+l.0 7.78] 9~ 8-47
~hee Harry Taylor.c..... {Dr|...cce.| 5 |P| ... |Cy,H D | Tea| +.6 8.821 9- L-u7 A
-4gbb | S. D. Mayer........ | Dr 65 5|(P|...|Cy,E D,S| L | ... 60 9- 5-47 I
<hdcb | cve.e@0iceecenceass |Dr 34.5] 6 |P| Ke N N | Tea| +.5 27.95| 9- 5-47
<12db8 | cevevescscessssssse | Dr | 2,000 6P| Cm F N | Tca|+2.0 R P ¢
~-lhadc | W. I. Kederly...... |Dr | 1,500 10 |P| ... N N | Tca|+l.5 781 9- 5-k5] Ot

a Inside L-inch casing.
b Between 4-inch and 6-inch casings.



-23aa |Mrs. Elda Graves... | Dr Lo 8iPp|... |Cy,E |D,S| L
-23aab |W. I. Kederly......|Dr 38 L |P|... |Cy,E D,S | Tca
50-89-26cac |Sam C. Hyatte...... Dr 16.5 | 6 |P |Cpt |Cy,E D | Tca
-27cdc |Lloyd Rannells..... Dr ko 5P |... J D L
-28cbc- |Sam C. Hyatte...... Dr 25 6 |P|... J D L
-29dd |John Greer......... Dr ko 5|P|. J D L
-32bc E. J. Bolton....... Du 12 sh |C{... P D oo
50-91-31cba |Frank E. Tharp..... Dr 39.5 | 8|P}|... |Cy,H D | Tca
50-92-30cad |William N. Smith... | Dr 48 8 |P |Tfu |Cy,H D L
-30cacl] cceciiencncicanana Du 11.5 | 8 |T]|... |Cy,H D | Tca
-30cac2|Vernon Sykes....... Dr 62 6 |P | Tfu |{Cy;H D | Tca
-30cdcl|{Town of Manderson.. | Dr 35.5 | 6 |P |Tfu |Cy,H D | Tca
-30cdc2| ..... s s YR Dr 55.5 | 6 |P | Tfu |Cy,H D | Tca
-31bbal|Manderson Hotel.... | Dr 7.7 | 5 |P | Tfu |Cy,B D | Tca
-31bba2|..... d0.cceancanaan Dr 10k 5 |P|Tfu| J,E D L
-32bbd {Helen Brome........ Dr 31.0 | 8 |P|... |Cy,H N | Tca
-33abd |Virgil Beaver...... Dr ks 10 |[P|... |Cy,H D L
-33bad |B. Hackney......... Dr 30.5 | 5 |p|... bcy,E D | Tca
-34kbbe |Prevo...ccecececcess Dr k.0 |5 |P|... |Cy,H N | Tca
-35aca |H. Luhring.........|Dr 76.0 | 5 |P |Kmv |Cy,H N | Tca
-35bbl |{S. Mullins......... Dr 180 6 |P| Km |Cy,H D | Tca
-35bbb2] . . ... Q0eevenvannnns Dr 37.5 | 5 [P| xm |Cy,G S | Tea
-36bda |Richard Redland.... | Dr 122 4 |P |Kmv |Cy,H D | Tca
50-93-2kddc |S. F. Sykes........ Dr 60 L 1P |Tfu {Cy,E D L
-25ada |C. W. Mobley....... Dr 65 5 |P | Tfu |Cy,H S | Tea
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