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METRIC CONVERSIONS

Inch-pound units in this report may be expressed as metric units by use of the

following conversion factors:

To convert inch-pound unit
inch

foot

foot squared per day
gallon

gallon per minute

Multiply by
25.40
.3048
.0929
3.785
.06309

To obtain metric unit
millimeter

meter

meter squared per day
liter

liter per second



GEOHYDROLOGIC DATA FROM TWENTY-FOUR TEST HOLES
DRILLED IN THE PICEANCE BASIN, RIO BLANCO COUNTY,

COLORADO, 1975-76

By Frank A. Welder and George J. Saulnier, Jr.

ABSTRACT

Twenty-four test holes were drilled in the Piceance basin, northwestern
Colorado, to obtain geohydrologic data from the Uinta and Green River Formations of
Eocene age. The test holes were drilled by the air-rotary method and completed in
stratigraphic intervals above and below the Mahogany zone in the Parachute Creek
Member of the Green River Formation. The interval from land surface to the top of
the Mahogany zone, which includes the Uinta Formation, was designated as the upper
aquifer, and the interval from the base of the Mahogany zone to the base of the
permeable section of the Green River Formation was designated as the lower aquifer.
Depths of test holes ranged from 640 to 2,800 feet. The maximum quantity of water
discharged during the air drilling of individual test holes ranged from 14 to 880
gallons per minute. The specific conductance of water discharged during drilling
ranged from 100 to 50,000 micromhos per centimeter at 25 degrees Celsius.

Aquifer tests made during drilling indicate transmissivity at four sites
ranged from 100 to 1,600 feet squared per day and the storage coefficient at two
sites ranged from 1x10~"% to 1.6x10™%. Depths to the static water level ranged from
30 to 695 feet.

Water levels were measured in each test well, and potentiometric maps
constructed from these measurements are comparable in configuration and altitude to
those previously drawn from composite-head data.

Water samples taken during drilling indicate that, except for water from the
Uinta Formation, the water in Piceance basin is generally not suited for domestic
water supply due to the presence of excessive amounts of certain trace
constituents, notably fluoride. The average concentration of dissolved solids,
based on data from the test holes, was 909 milligrams per liter for the Uinta
Formation, 828 milligrams per liter for the upper part of the Parachute Creek
Member of the Green River Formation, and 3,460 milligrams per liter for the lower
part of the Parachute Creek Member.



INTRODUCTION

To obtain information about the ground-water resources of the Piceance basin
in response to potential oil-shale development, the U.S. Geological Survey
contracted for and supervised the drilling of 24 test holes at 13 sites in Rio
Blanco County, Colo. The purpose of this report is to present the ground-water
data obtained from the test holes. These data will aid in determining the effects
of future oil-shale development on the water resources of the basin.

Drilling began in May 1975 and ended in January 1976. Total footage drilled
was 30,082 feet including two test holes that were drilled and cored a total of
5,200 feet. Depths of the holes ranged from 400 to 2,800 feet. All test holes
were drilled and cored using rotary air mist. The work was accomplished through a
cooperative program between the U.S. Bureau of Land Management, the U.S.
Environmental Protection Agency, and the U.S. Geological Survey.

GEOHYDROLOGIC SETTING

Test holes in stream valleys penetrated as much as 100 feet of alluvium. All
test holes penetrated the Uinta Formation of Eocene age, mostly consisting of fine-
grained quartz sandstone and siltstone, and the underlying Parachute Creek Member
of the Green River Formation of Eocene age, consisting of marlstone with varying
amounts of kerogen (oil shale and the sodium minerals, nahcolite, halite, and
dawsonite).

A stratigraphic interval relatively rich in oil shale, known as the Mahogany
zone, is found in the upper part of the Parachute Creek Member of the Green River
Formation. Where it was penetrated, the zone is about 180 feet thick and has
little permeability. Water-saturated bedrock above the Mahogany zone constitutes
the upper aquifer; water-saturated bedrock below the Mahogany zone forms the lower
aquifer (fig. 1). Throughout much of the Piceance basin, water in the two aquifers
is wunder artesian pressure, which wusually results in flows from holes that are
drilled in valley bottoms. At any one site, the aquifers generally have different
potentiometric heads.

All test holes, except TH75-6A and B, and TH75-7A and B, were drilled at sites
where petroleum companies had previously drilled exploratory gas wells and had
obtained electric logs for the wells. The geologic markers and completion points
for each test hole were chosen by the authors from interpretation of these
commercially available logs. A typical electric log with geologic interpretations
is given in figure 1. The data for individual test holes included these geologic
interpretations.

CONSTRUCTION OF AND DATA COLLECTED FROM TEST HOLES

In each test hole, 8 5/8-inch OD (outside diameter) steel surface casing was
installed and cemented to depths ranging from 24 to 198 feet. At most sites, two
types of test holes were constructed: A test hole completed in the upper aquifer
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that was left uncased from the bottom of the surface casing to the top of the
Mahogany zone; and a test hole, about 100 feet away, completed in the lower aquifer
by drilling or coring to a point in competent rock about 75 feet above the base of
the Manogany zone, installing and cementing 6 5/8-inch OD casing, and then drilling
or coring at least 300 feet deeper. The uncased stratigraphic interval 'in the
lower part of the Mahogany zone acted as part of the lower aquifer. Test holes
completed in the upper aquifer are designated by the letter "A" following the test-
hole number; test holes completed in the lower aquifer are designated by the letter
""B" following the test-hole number.

During drilling or coring of the lower aquifer, the absence of water-level
change in the nearby upper aquifer test hole indicated that the cemented casing
_into the lower aquifer had successfully isolated the two aquifers. This was fur-
ther corroborated when the difference in potentiometric heads between the two test
holes was measured after completion.

The quantity of formation water discharged during drilling was measured with a
modified Parshall flume. Measurements were made at depth intervals of about
20 feet and were used to construct the individual discharge graphs of each test
hole.

The locations of the test holes are shown on figure 2 and related information
is summarized in table 1. The types of hydrologic data collected at the test holes
are summarized in table 2.

Aquifer Tests

Limited aquifer testing was done by air jetting the B-type test hole and
measuring response in the A-type test hole at six sites after the A-type test hole
had been completed and when the B-type test hole had been drilled to the top of the
Mahogany zone. At sites 7, 11, and 15, steady discharge rates could not be
established in the B-type test hole, and thus the tests were not successful.
Steady discharge from an air-jetted well can be established only where aquifer
transmissivity is relatively large and hydraulic lift is relatively small, other
mechanical factors being equal.

At site 5, the test hole completed in the lower aquifer was jetted about 2
hours, and water-level recoveries were measured after jetting had ceased. At
site 13, a test of the upper aquifer was conducted during construction of the B-
type test hole. At site 17, two tests were made. The first test was in the upper
aquifer and the second in the lower aquifer after the upper aquifer had been cased

off and the hole deepened. Data from the latter test were inadequate for
interpretation.

In the four tests of the upper aquifer, values of transmissivity ranged from
100 to 1,600 feet squared per day; values of storativity from two tests ranged from
1x10™"% to 1.6x10"%., Detailed data obtained from the aquifer tests are presented in
the specific section for each test hole at the back of this report.
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Table 1.--Test holes drilled by the U.S. Geological Survey in 1975-76
for which data are presented in this report

Land-1line location . Altitude
Test-hole (Sixth Principal Meridian) g.s. Ge?logl?al above mean
urvey identi-

number fication number sea level
L 4 4 Section Section Township Range (feet)
TH75-1A--- SE NE SW 21 1 N. 97 W. 400218108170600 6,138
TH75-1B--- SE NE SW 21 1 N. 97 W. 400218108170601 6,138
TH75-2A--- NW NW SE 20 1 N. 98 W. 400228108245400 6,715
TH75-2B~--- NWw NW SE 20 1 N. 98 w. 400228108245401 6,715
TH75-4A--- NE NW NW 31 1S. 95 W. 395549108060900 6,650
TH75-5A--- NW NW SW 31 1 8. 96 W. 395515108130100 7,135
TH75-5B-~-~ NW NW SW 31 1 S. 96 W. 395515108130101 7,135
TH75-6A--- SW SE NE 14 1 S. 98 W. 395755108211400 6,440
TH75-6B--- SW SE NE 14 18. 98 W. 395755108211401 6,440
TH75-7A--- SW NE NE 20 1 8S. 98 Ww. 395712108243402 6,361
TH75-7B=--- SW NE NE 20 1 S. 98 W. 395712108243403 6,361
TH75-9A--~- NE SW SW 8 2 S. 95 W. 395310108050400 7,350
TH75-9B--- NE SW SW 8 2 S. 95 W. 395310108050401 7,350
TH75-10A-- NW SW NE 19 2 S. 96 W. 395155108123100 6,840
TH75-10B-- NW SW NE 19 2 S. 96 W. 395155108123101 6,840
TH75-11A-- SE NW NE 3 2 S. 98 W 395439108223301 6,691
TH75-11B-- SE NW NE 3 2 S. 98 W 395439108223302 6,691
TH75-13A-- NW NW Sw 24 2 S. 98 W 395136108210000 6,390
TH75-13B-- NW NwW SwW 24 2 S. 98 W 395136108210001 6,390
TH75-15A-- SW SW NE 30 3 S. 97 W 394540108191201 6,805
TH75-15B-- SW SW. NE 30 3 S. 97 W 394540108191202 6,805
TH75-17B-- SW SE NE 36 1 N. 97 W L00045108131401 6,100
TH75-18A-- SW NE NE 15 2 s, 97 W 395255108154200 6,740
TH75-18B-- SW NE NE 15 2 S. 97 W 395255108154201 6,740




Table 2.--Types of data from test holes included in this report
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Potentiometric Heads

The potentiometric head is the altitude above sea level of the static water
level in a test hole. Since completion of drilling, the potentiometric head has
been measured semiannually in each test hole.

The altitudes of the potentiometric heads of the upper and lower aquifers,
based on April 1976 measurements in the test holes, are shown on figures 3 and 4.
The potentiometric maps are in general agreement with the composite potentiometric-
head map presented in Weeks, Leavesley, Welder, and Saulnier (1974, p. 32). The
most noticeable differences occur in the east-central part of the basin, where
previous to the drilling of the test holes for this study there had been a paucity
of data. The difference in potentiometric heads between the upper aquifer and the
lower aquifer ranged from 4 to 102 feet and averaged 40 feet.

CHEMICAL ANALYSES

Water samples were collected during the drilling of each test hole, except
TH75-5A, to provide information on the areal water-quality distribution in the
upper and lower aquifers. The drilling of these test holes provided an opportunity
to sample each aquifer separately without contamination due to drilling. To make
the data more useful, the authors' discussion of the analyses is accompanied by a
presentation of applicable water-quality standards in tabular form.

Sampling Procedure

The drilling of the test holes included two types of water-quality  data-
collection procedures. The primary data-collection procedure was the measurement
of discharge, temperature, and specific conductance of water produced from each
test hole during drilling. Secondly, samples of production water were collected
for laboratory analysis. The samples were collected at test-hole depths selected
to give representative data on each aquifer with a minimum of interference due to
mixing of waters from different rock units. Samples from the Uinta Formation were
collected, where possible, although yields were generally too small to sample this
unit effectively. Samples of water from the Uinta Formation were collected from
test holes at sites 1, 2, 4, 5, 6, 15, and 17.

A sample was collected at the base of the upper aquifer at the culmination of
the drilling of the A-type test hole. During the drilling of the B-type test hole,
the primary sampling points were: The depth at which the first substantial water
was produced, the top of the Mahogany zone, and the base of the drilled test hole.
In addition to the above sampling points, samples were collected when significant
changes in specific conductance were noted during the monitoring of production
water. At sites 6, 7, and 11, the B-type test hole was used to sample the upper
aquifer either for comparison with the A-type test-hole data or because the A-type
test hole could not be sampled during drilling due to technical problems.

Air-rotary drilling methods provide the best opportunity to sample formation
water with a minimum of contamination from foreign materials used during drilling.
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Figure 3.--Approximate configuration of the potentiometric surface in the upper aquifer,
April 1976.
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Compressed air is the primary circulation medium. A water and detergent solution
was injected into the airstream at a rate of 5 to 10 gallons per minute to cool
the bit and to aid in the flotation of cuttings so that they are more easily moved
out of the test hole. The presence of the detergent is usually detected by the
degree of clarity of the discharged water. Tests indicate that the detergent
causes the specific conductance of the discharged water to vary less than
10 percent from that of the formation water. At discharges of approximately
10 gallons per minute, the specific conductance of the injection water was checked
against that of the water produced from the test hole. The check was made to
determine whether the specific conductance of the sampled water was affected by
injection water. If the specific conductances of production and injection water
were equal, the sample was rejected. Before collecting a water sample for
laboratory analysis, the water-detergent injection was stopped and the test hole
was air jetted until the water produced was clear of cuttings and detergent, and
the temperature and specific conductance of the discharged water were constant.
The time for this jetting varied with each test hole but an average time was about
1 to 2 hours. A 5-gallon sample was collected at each sample point, and field pH
and specific conductance were measured before the sample was treated for laboratory
analysis.

Analytical Procedure

Each sample was analyzed for major ions and trace constituents by the U.S.
Geological Survey according to standard Survey procedures (Brown and others, 1970).
The trace constituents were chosen on the basis of health significance (arsenic,
fluoride, and selenium) and the degree to which certain constituents indicate
differences between aquifers (barium, boron, lithium, and strontium).

Discussion of Data Collected

Summaries of the water-quality analyses of samples from the test holes are
presented in table 3 and in figure 5. It should be noted that because of the air
injected into the well during drilling, the pH's measured at the test holes may not
be accurate (Neil Plummer, oral commun., 1977).

The analyses of water samples from the 24 test holes helped to refine the
understanding of ground-water quality in the Piceance basin. On the basis of these
data, the upper aquifer appears to have two distinct water-quality zones; one in
the Uinta Formation and one in the upper part of the Parachute Creek Member of the
Green River Formation. Water in the Uinta Formation generally has a greater
concentration of dissolved solids and sulfate and a smaller concentration of
fluoride than water in the upper part of the Parachute Creek Member.

Water in the Jlower aquifer generally contains larger concentrations of
dissolved solids and fluoride than does the upper aquifer. The lower aquifer also
contains smaller concentrations of calcium, magnesium, and sulfate than does the
upper aquifer.

11



Table 3.--Maximum, minimum, and average concentrations of magjor dissolved
constituents, dissolved solids, and dissolved fluoride in water samples
collected from test holes penetrating the Uinta Formation, upper part
of the Parachute Creek Member of the Greenm River Formation, and lower
part of the Parachute Creek Member of the Green River Formation

Concentration, in milligrams per liter

Dis- Sodium
solved Cal- Magne- plus Bicar- Chlo- Sul- Fluo-
M cium sium potas-  bonate ride fate ride
solids .
sium
Uinta Formation (upper aquifer)
Max imum=========-= 1,720 110 160 320.6 780 72 880 3.8
Minimum===~-=----- 470 8.7 15 110.6 332 5.7 3h .2
Averagel---------- 909 38 53 217 536 18 292 1.11
Upper Part of Parachute Creek Member (upper aquifer)
Maximum===~==----~ 2,220 75 90 862.1 1,930 260 450 18
Minimum----====--- 510 1.1 .6 150.3 367 5.1 11 .5
Average?---------- 828 18 32 309 723 32 153 7.15
Lower Part of Parachute Creek Member (lower aquifer)
Maximum===~~=~--=--- 33,300 21 23 14,079 29,400 2,400 200 19.0
Minimum==-===-==== 650 4,2 2.8 251.2 607 5 4.8 5.0
Average3---------- 3,460 10 10 1,436 3,102 . 211 66 14.0

lArithmetic mean of eight samples from eight sites.
2Arithmetic mean of 17 samples from 13 sites.
3Arithmetic mean of 15 samples from 12 sites.
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Upper Aquifer

Water samples from the Uinta Formation were collected for analysis at sites 1,
2, 4, 5, 6, 15, and 17. Water from some test holes completed in the upper aquifer
contained dissolved-solids, fluoride, and sulfate concentrations in excess of the
recommended 1limits for domestic water supplies (table 4). Dissolved-solids
concentrations exceeded 1,000 mg/L (milligrams per liter) in water from TH75-2
(1,720 mg/L), TH75-6 (1,020 mg/L), and TH75-15 (1,160 mg/L). Fluoride concentra-
tions exceeded 1.3 mg/L in water from TH75-15 (2.2 mg/L) and TH75-17 (3.8 mg/L).
Sulfate concentrations exceeded 250 mg/L in water from TH75-2 (700 mg/L) and TH75-6
(470 mg/L).

Water samples from the upper part of the Parachute Creek Member were collected
for analysis from test holes at all sites. Water from some test holes contained
arsenic, dissolved solids, and fluoride in concentrations that exceeded the
recommended limits for domestic water supplies (table 4). Arsenic concentrations
exceeded 0.05 mg/L in two samples of water from TH75-1 (0.08 and 0.09 mg/L).
Dissolved-solids concentrations exceeded 1,000 mg/L in water from TH75-1 (2,220
mg/L), TH75-10 (1,210 mg/L), and TH75-15 (2,200 mg/L). Fluoride concentrations
exceeded 1.3 mg/L in water from all test holes except TH75-2.

Lower Aquifer

Water samples from the lower aquifer were collected for chemical analysis from
test holes at all sites. The quality of water in the lower aquifer varied with
stratigraphic interval. Concentrations of dissolved solids ranged from less than
1,000 mg/L to greater than 9,000 mg/L. Water samples with less than 1,000 mg/L
were collected from TH75-2 (849 mg/L), TH75-6 (928 mg/L), TH75-7 (736 and 650
mg/L), TH75-9 (957 mg/L), TH75-10 (751 mg/L), TH75-13 (825 mg/L), and TH75-18 (715
mg/L). Fluoride concentrations in all water from the lower aquifer were greater
than 1.3 mg/L, making the water unfit for all but very temporary domestic water
supply (McKee and Wolf, 1963). TH75-1 was the only hole that yielded very saline
water (dissolved solids=33,300 mg/L) from the Ilower aquifer. At sites 2, 6, and
17, saline water (dissolved solids less than 1,000 mg/L) occurred throughout much
of the lower aquifer. However, slight to moderately saline water (dissolved
solids=2,480 to 9,610 mg/L) occurred in the lower aquifer at these sites at total
well depth.

Significant concentrations of boron occurred in the lower aquifer in water
from TH75-1 (2 mg/L), TH75-2 (1.5 mg/L), TH75-6 (2.9 mg/L), TH75-9 (2.0 and 1.8
mg/L), and TH75-15 (9.0 mg/L). This water would be unfit for irrigation of sensi-
tive and some semitolerant crops (table 5).

In-Hole Dissolution of Saline Minerals

Data collected during the drilling of the 24 test holes indicate that the
concentration of dissolved solids in parts of the lower aquifer may be less than
previously reported (Weeks and others, 1974; Saulnier, 1976). Water samples
previously collected from wells may have been contaminated by in-hole dissolution

14



Table 4.--Comparative drinking-water standards for certain major and
trace constituents presented in this report

{Concentrations in milligrams per liter; 1,000 micrograms per liter=

1 milligram per liter]

U.S. Public Health Service
(1962, 1970); Colorado
Department of Health (1971)

Water-quality Other standards
parameter .
Max i mum
A Recommended
permissible limit
concentration

Arsenic======-===cc--- 0.05 0.01 10.005
Barium=-=---=--=--=--m- 1.0 eemmmemmeeee- 14,0
Cadmium=========m==sm- 01  meememmeee- 1,01, 2.05
Chloride-------~---==-  —ccccccceo--- 250 memmmmem—mmee——ee-
Copper========mm=—oome cemeeeooooooo 1.0 11.0, 23.0
Fluoride========~vv--= 1.3 1.0 1,21.5
Iron---==-=--w--o-cooos ememmmeeeeeo .3 L5
Lead======-=-=mmmcecn- 05 mmmmmemeoe- 1
Lithium-=---=---c-v--o cccmmmcccocae memmmmeooe- 25.0
Manganese-==-======c== cecemcccmoon -
Mercury====-======--==  c-meeooooo .005 1,005, 3.002
Molybdenum============ ceccccemmocon cmemmeeee- 1,05
Selenium===-===-===---- 01 mmememmmeees mmmmmmemee oo
Sulfate-=======cmcmmun cmeememo - 250 0 meeme—mmmmmmm—eee-
Zinc--===-==--=-==m-m= emeeeeeeoeeeo 5.0 11.0
Dissolved solids------ 1,000 500 00 @Amememememe——e-o—--

1y.5.5.R. standards for reservoir water (Arthur D. Little, Inc., 1971, p.238).
2California Water Quality Criteria (McKee and Wolf, 1963).
3National Academy of Sciences and National Academy of Engineering (1972).
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Table 5.--Rating of irrigation water for various crops on the basis of
boron concentration in the water

[After Hem, 1970, p. 329]

Classes of water Sensitive crops Semitolerant Tolerant crops
Rati (mg/L) crops (mg/L)
ating Grade (mg/L)

1 Excellent==-~ <0.33 <0.67 <1.00

2 Good-======== .33-.67 .67-1.33 1.00-2.00

3 Permissible-- .67-1.00 1.33-2.00 2.00-3.00

4 Doubtful=---- 1.00-1.25 2.00-2.50 3.00-3.75

5 Unsuitable--~ >1.25 >2.50 >3.75

of the highly soluble halite and nahcolite zones encountered by the wells. These
minerals commonly occur in nonpermeable zones and dissolution results almost
immediately upon contact with water during drilling. Thus the saline water
produced by dissolution during drilling infers the presence of the minerals. The
drilling of TH75-6B confirmed this postulate as specific-conductance values in
producing water increased significantly without increases 1in temperature or
discharge when drilling encountered nahcolite beds in the high-resistivity zone
(see data section for TH75-6B). For this reason, previous water analyses should be
compared to lithologic information and time of well-water residence . before
estimating the extent of saline water in the aquifer outside of the area of the
individual well being considered.
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DATA FOR INDIVIDUAL TEST HOLES
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Test Hole TH75-1A

Location: SWANEAZSEZ sec. 21, T. 1 N., R. 97 W.
lat 40°02'18" N., long 108°17'06" W.

Altitude of land surface: 6,138 feet above mean sea level

Drilled: November 1975

Total depth: 1,060 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 182 feet

Depth to static water level: 202.86 feet, September 20, 1976

Geologic data:
Surface geologic unit. . . . . . . . . . . . Uinta Formation
Green River Formation:
Top of Parachute Creek Member. . . . . . . . . .670 feet
Top of Mahogany zone . . . . . . . . . . . .1,060-1,070 feet

Bottom of Mahogany zone. . . . . . . . . . . . . .1,300 feet
Top of high-resistivity zone . . . . . . . . . . .1,730 feet
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Figure 6.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-1A.
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Figure 7.--Water discharged during the drilling of test hole TH75-1A.
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Figure 8.--Fluid temperature and specific conductance
in test hole TH75-1A, May 7, 1976.
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Table 6.--Chemical analyses of water samples from test hole TH75-14

U6/L, microgram per liter; DEG C, degrees Celsius]

[Data by U.S. Geological Survey; FT, foot; MG/L, milligram per liter;

0EPTH DEOTH DIS=
T3 TQP YO 30T~ DIS~ D1S~- DIS~ SOLVED
oF TOu OF JIS- SOLVED DIS~ SOLVED SOLVED MAG= DIS~
SAMPLE SAVPLE SOLVED ALUM= SOLVED MAN= CaL- NE= SOLVED
INTER~ INTER~ SILICA INUM 1RON GANESE CIuM SIUM SODIUM
TIME VAL vaL (s1o2) aL) (FE) (MM (ca) (4G) (NA)
DATE tFT) (FT) IMG/ZL) (UGZL) (UG/7L) {uGsLy {MG/L) {MG/L) {MG/L)
NOVe 1975
19¢ee 1930 1382 380 13 10 40 10 8,7 i8 210
22400 1030 182 772 21 20 40 20 29 59 230
F& P 0600 182 1060 21 10 360 5 22 [ 2 810
01S~ 01S-
SOLVED oIS~ DIS- SOLVED
PO~ ALKA~ DIS~ SOLVED SOLVED NITRITE
TAS- BICAR~ CAR= LINITY SOLVED CHLO- FLuo~ PLUS
SIuM BONATE BONATE AS SULFATE RIDE RIDE BROMIDE NITRATE
(§.4] (HCOo3) (C03) cacod (S04) (cL) (F) (BR) (N)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
NOYV, 1975
19¢ee . 564 )] 463 71 12 0.5 0.1 0,22
22400 o3 726 [} 594 230 Te? 5 ol 01
23eee 1,3 1850 [} 1520 180 220 2.8 «3 «08
oS- 015~ DIS- SPE~
SOLVED SOLVED SOLVED CIFIC
DRTHI- 0ITHO-~ SOLIDS CON= D1sS~ DIS=- DIS-
PHDS~ PHOS~ (SuUM OF QUCT= SOLVED SOLVED SOLVED
PHORUS PHATE CONSTI=- ANCE P TEMPER= ARSENIC 8AR UM BORON
P) (PO&) TUENTS) (MICRO=- ATURE (as) (8a) (3
DATE (MG/L) (MG/L) (MG/L) MHQOS) (UNITS) (DEG C) (UG/ZL) (UG/L) (UGZL)
NOV. 1975
19000 0,00 0.00 615 900 8.1 12.0 [ 100 80
2240 .01 «03 947 1350 8.0 14,5 90 100 210
23000 «05 elS 2220 357s Beé 16,0 8o 700 280
D1S~ oIS~ 01s- DIS~
SOLVED 015~ DIS~ DiS~ p1S- SOLVED SOLVED SOLVED DIS-
CaD- SOLVED SOLVED SOLVED SQLVED MOLYB- SELE=- STRUN= SOLVED
MIUM COPPER LEAD  LITHIUM MERCURY JENUM NIUM TIum ZINC
(co (cy) tPB) wn (HG} (M0} (Se) (SR) tZN)
DATE (UG/L) (J6/7L) tuG/L) (UG/L) (ue7L) (uG/L) (U674} tuG/L) (UG/L)
NOV. 1975
19600 ] [ 2 50 0,0 8 (] 1900 0
22e00 0 0 } 90 0 46 [} 12000 10
23e0ee 0 0 1 190 0 8 0 9100 20
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Test Hole TH75-1B

Location: SWINEZSELX sec. 21, T. 1 N., R. 97 W.
lat 40°02'18" N., long 108°17'06" W.

Altitude of land surface: 6,138 feet above mean sea level
Drilled: December 1975
Total depth: 1,540 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 173 feet
6 5/8-inch steel pipe cemented to a depth of 1,215 feet

Depth to static water level: 228.01 feet, September 20, 1976
Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation
Green River Formation:

Top of Parachute Creek Member. C e e .670 feet
Top of Mahogany zone . . . . . . . . . . . .1,060-1,070 feet
Bottom of Mahogany zone. . . . . . . . . . . . . .1,300 feet
Top of high-resistivity zone . . . . . . . . . . .1,730 feet
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TEMPERATURE, IN DEGREES CELSIUS
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Figure 9.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-1B.
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Figure 10.--Water discharged during the drilling of test hole TH75-1B.
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DEPTH BELOW LAND SURFACE, IN FEET

TEMPERATURE, IN DEGREES CELSIUS
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Figure 11.--Fluid temperature and specific conductance
in test hole TH75-1B, May 5, 1976.
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Test Hole TH75-2A

Location: Center of sec. 20, T. 1 N., R. 98 W.
lat 40°02'28'" N., long 108°24'54" W,

Altitude of land surface: 6,715 feet above mean sea level
Drilled: November 1975
Total depth: 1,122 feet

Casing: 8 5/8-inch steel pipe cemented at 24 feet
6 5/8-inch steel pipe cemented at 402 feet

Depth to static water level: ©578.8 feet, September 22, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

.800 feet
.1,125 feet
.1,300 feet

Top of high-resistivity zone . . . . . . . .1,915-1,950 feet
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TEMPERATURE, IN DEGREES CELSIUS
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13580

Figure 12.--Temperature and specific conductance of water discharged

during the drilling of test hole TH75-2A.
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Figure 13.--Water discharged during the drilling of test hole TH75-2A.
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Figure 14.--Fluid temperature in test hole TH75-2A, May 6, 1976.
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Table 8.--Chemical analyses of water gamples from test hole TH75-2A

[Data by U.S. Geological Survey; FT, foot; MG/L, milligram per liter;
UG/L, microgram per liter; DEG C, degrees Celsius]

DEPTH DERTH 01S~
TO TOP T 80T=- DIS~ b2 &1 0IS- SOLVED
OoF TOM OF JIS~- SOLVED OIS~ SOLVED SOLVED MAG= DIS-
SAMPLE SAMPLE SIOLVED ALUM=- SOLVED MAN= CAl=- NE= SOLVED
INTER= INTER= SILICA INUM IRON GANESE ClumM SIUM SODIUM
TIME VAL VAL (s102) (AL) (FE) (MN) (cay (MG) (Na)
DATE (FT) (FT) (MG/L) (UGZL) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L)
NOV. 1975
10,00 1200 402 900 20 10 0 70 110 160 240
1240 0930 402 1122 14 10 10 120 31 57 240
01S~ pls-
SOLVED DIS~ DIS- SOLYED
PO~ ALKA=- 0iIS- SOLVED SOLVED NITRITE
TAS~ BICAR~- CAR=~ LINITY SOLVED CHLO=- FLUO=- PLUS
SIUM BONATE BONATE AS SULFATE RIDE RIDE BROMIDE NITRATE
(K} (HCOI) (CO3) caco3 (S04) (cL) (F) (8R) (N)
DATE (MG/7L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
NOV. 1975
ose . 575 0 472 880 14 0e2 0.1 «02
12600 9 601 19 525 300 5.2 1.0 .0 «02
015~ 01S~ 0IS~- SPE=-
SOLVED SOLVED SOLVED CIFIC
ORTHO- ORTHO~- soLlios CON=- DIS~ D1S~- DIS~
PHOS=- PHOS- (SUM OF oUCT=- SOLVED SOLVED SOLVED
PHORUS PHATE CONSTI- ANCE PH TEMPER~ ARSENIC BARIUM BORON
(P) (P04) TUENTS) (MICRO=~ ATURE (AS) (Ba) (8)
DATE (MG/L) (MG/L) (MG/L) MHQS) (UNITS) (DEG C) (UG/7L) (UG/L) (UG/L)
NOV, 1975
106ee 0.01 0,03 1720 2080 8,5 13.0 1 0 100
12400 «00 «00 973 129S 8,6 14,0 5 100 320
DIS~- DIS~ OIS~ DIS-
SOLVED OIS~ DIS- DIS~ DIS~ SOLVED SOLVED SOLVED DIS~
Cad- SOLVED SOLVED SOLVED SOLVED MOLY8- SELE- STRON= SOLVED
MIUM COPPER LEAD LITHIUM  MERCURY DENUM NIUM TIuM ZINC
(co (cy) (P8) (twn {HG) (M0) (SE) (SR) (ZN)
DATE {(UG/L) (UG’L) (UG/L) (UG/L) (uG/sL) (uGsL) (UG/L) (UGsL) (UG/L)
NOV, 1975
Qsee 2 2 80 0.0 12 +] 8000 6
12¢4e0 0 1 3 120 .0 110 1 7500 0

33



Test Hole TH75-2B

Location: Center of sec. 20, T. 1 N., R. 98 W.
lat 40°02'28" N., long 108°24'54" W,

Altitude of land surface: 6,715 feet above mean sea level
Drilled: November 1975

Total depth: 1,528 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 147 feet
6 5/8-inch steel pipe cemented to a depth of 1,240 feet

Depth to static water level: 681.1 feet, September 20, 1976

Remarks: Because of poor returns of cuttings, discharge was erratic and

impossible to measure accurately

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

.800 feet
.1,125 feet
.1,300 feet

Top of high-resistivity zone . . . . . . . .1,915-1,950 feet
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TEMPERATURE, IN DEGREES CELSIUS
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Figure 15.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-2B.
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Figure 16.--Water discharged during the drilling of test hole TH75-2B.
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DEPTH BELOW LAND SURFACE, IN FEET

TEMPERATURE, IN DEGREES CELSIUS
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Figure 17.--Fluid temperature and specific conductance

SPECIFIC CONDUCTANCE. IN MICROMHOS PER CENTIMETER

AT 26 DEGREES CELSIUS

in test hole TH75-2B, May 6,1976.
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Table 9.--Chemical analyses of water samples from test hole TH?5-2B

[Data by U.S. Geological Survey; FT, foot; MG/L, milligram per liter;
UG/L, microgram per liter; DEG C, degrees Celsius]

DEPTH DEPTH CIS-
70 TOP TO 30T=- DIS~ OIS~ DIS- SOLVED
oF TOM OF 215~ SOLVED DIS~ SOLVED SOLVED MAG= DIS-
SAMPLE SAMPLE SOLVED ALUM= SOLVED MAN= CaL=- NE= SOLVED
INTER~ INTER=- SILICA INUM IRON GANESE CIuM S1uM SO0 IU“
TIME vaL vaL (s102) (aL) (FE), (MN) (Ca) (%G) (NA)
DATE (FT) (FT) {MG/L) (UG/L) (UG/L) (UG/L) (MG/L) (MG/L) (MG/L)
NOV. 1975
14,00 1945 1250 1302 11 0 30 40 21 10 320
16,00 2100 1250 1510 9.7 50 120 60 11 4,5 1500
01S- DIS~-
SOLVED DIS~ D15~ SOLVED
PO~ ALKA= DIS- SOLVED SOLVED NITRITE
TAS= BlCAR=- CAR= LINITY SOLVED CHLO- FLUO~ PLUS
SIuM BONATE BONATE AS SULFATE R10E RIDE BROMIDE NITRATE
(K) (HC03) (Cod) caco3 (S04) (cu) (F) (8R) (N)
DATE (MG7L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
NOV. 1975
) X TN . 731 3 651 78 S.1 9.6 0.0 0,01
16600 3,6 3480 187 3170 95 22 26 ol 12
01S~ DIS~ OIS~ SPE=-
SOLVED SOLVED SOLVED CIFIC
ORTH) - ORTHO~- SOL10S CON=- DIS~- DIS~ DIS~-
PHOS= PHHS- (SuM OF ouCT=- SOLVED SOLVED SOLVED
PHORJS PHATE CONSTI=- ANCE PH TEMPER= ARSENIC BARIUM BORON
(P) (Po&) TUENTS)  (MICRO=- ATURE (AS) (BA) (8)
DATE (MG7/L) (MG/L) (MG/L) MHOS) (UNITS) (DEG C) (UG/L) (UG/L) (UG/L)
NOV. 1975
| LYY G.01 0403 849 1270 8. 18.0 29 200 600
16400 el2 037 3580 5340 8.5 17.5 50 200 1500
DIS= oIS~ DIS- 0IS=-
SOLVED D1S~- DIS~ D1S~ DIS~- SOLVED SOLVED SOLVED OIS~
Cad- SOLVED SOLVED SOLVED SOLVED MOLYB=- SELE~ STRON= SOLVED
MIJv COPPER LEAD LITHIUM MERCURY JENUM NIuM TIuM ZINC
(co (cy) (PB) wn (HG) (M0) (SE) {SR) (ZN)
DATE (UG/L) (us7L) (UG/L) (UuG/L) (UG/L) (UG/L) (WG7L) (UG/L) (uG/L)
NOV, 1975
LIS 0 0 4 140 0.0 3 0 1200 20
16440 0 0 S 350 «0 300 .- 590 30
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Location:

Test Hole TH75-LA

Center of NWiNWZ sec. 31, T. 1 S., R. 95 W.
lat 39°55'49" N., long 108°06'09' W.

Altitude of land surface: 6,650 feet above mean sea level

Drilled:

January 1976

Total depth: 790 feet

Casing:
Depth to

Geologic

8 5/8-inch steel pipe cemented to a depth of 160 feet
static water level: 78.08 feet, September 20, 1976

data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

Top of Garden Gulch Member .

39

.500 feet
. .790 feet
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TEMPERATURE, IN DEGREES CELSIUS
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Figure 18.--Temperature and specific conductance of water discharged
during the drilling of test hole TH-75-4A.
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Figure 19.--Water discharged during the dcilling of test hole TH75-4A.
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Table 10.--Chemical analyses of water eamples from test hole TH75-4A

[Data by U.S. Geologfcal Survey; FT, foot; MG/L, milligram per liter;
UG/L, microgram per liter; DEG C, degrees Celsius]

DEPTH DEPTH 01S=
T0 T0P TO 80T~ DIS- D1S~ 01S~ SOLVED
OF TOM OF 01s- SOLVED DIsS~- SOLVED SOLVED MAG= OIS~
SAMPLE SAMPLE SOLVED ALUM= SOLVED MAN= CaL- NE=- SOLVED
INTER- INTER= SILICA INUM IRON GANESE Cium SIUM SO0IuM
TIME VAL vai (s1o2) (aL) (FE) (MN) (Cay) (MG) {NA)
DATE (FT) {(FT) (MG/L) {(UG/L) {UG/7L} (UG/L) (MG/L) (MG/7L) (MG/L.)
JAN. 1976
22400 1565 155 300 30 0 0 50 .7 37 110
23e0e 1415 155 560 17 10 10 20 15 16 150
26s00¢ 1700 155 790 17 10 60 20 18 16 160
OIS~ 01S~
SOLVED DIS~ DIS~- SOLVED
PO- ALKA~ DIS- SOLVED SOLVED NITRITE
TASe BICAR= CAR= LINITY SOLVED CHLO=- FLUO- PLUS
StuM BONATE BONATE AS SULFATE RIDE RIDE BROMIDE NITRATE
{x) (HCO3) (CO3) CaCO03 (S04) {cL) (F) (831 (N)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L)
JAN. 1976
22e0. 0.6 417 0 342 160 6.9 0,3 0.0 0.21
23eee 1) 38l 28 359 S8 6,8 4,0 ol 06
26¢0. N 470 0 386 55 Sel 3.8 ol oll
015- DIS- 01S- SPE=-
SOLVED SOoLvVED SOLVED CIF1lC
ORTHO~- ORTHO~ SOLI0S CON=~ 0IS- 01S~- OIS~
PHOS~ PHOS= (SUM OF DUCT= SOLVED SOLVED SOLVED
PHORUS PHATE CONSTI- ANCE PH TEMPER= ARSENIC SARIUM BORON
(P) (Pna) TUENTS) (MICRO=- ATURE (aS) (8A) (8)
DATE (MG/L) (MG/7L) (MG/L) MHOS) (UNITS) (DEG C) (UG/ZL) (UG/L) (UG7L)
JAN. 1976
22¢se 0.01 0403 601 940 8.3 10,0 0 0 70
23e0s «00 .00 485 800 8.5 11.0 0 400 250
26s00 01 «03 510 850 8.3 11.0 2 400 260
01s- pIS~ DIS~ 01s-
SOLVED D1S=- OIS~ 01S- DIS- SOLVED SOLVED SOLVED D15~
Cad- SOLVED SOLVED SOLVED SOLVED MOLYSe SELE=- STRON=- SOLVED
MIUM COPPER LEAD LITHIUM MERCURY DENUM NIuM TI1UM ZINC
(co tcy) (PB) Wwn (HG) (m0) (SE) (SR) {ZINY
DATE (uG7L) (uG/L) (uersL) (UG/7L) tuG/L) (UG7L) (UG/L) (JG/L) {uG/7L)
JAN. 1976
22440 0 0 0 30 0.0 3 [] 2600 10
23400 0 0 2 70 0 ] 0 1100 0
26600 0 0 2 60 .0 H 0 1200 10
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Location:

Test Hole TH75-5A

NWANWZSWE sec. 31, T. 1 S., R. 96 W.
lat 39°55'15" N., long 108°13'01" W.

Altitude of land surface: 7,135 feet above mean sea level

Drilled:

August 1975

Total depth: 895 feet

Casing:

8 5/8-inch steel pipe cemented to a depth of 173 feet

Depth to static water level: 452.3 feet, September 20, 1976

Remarks:

Driller did not encounter a measurable amount of ground water
until reaching a depth of 835 feet, where the discharge was
about 6 gallons per minute. At a depth of 875 feet, the dis-
charge was the same, the specific conductance of the discharged
water was 880 micromhos per centimeter, and the temperature was
17°C.

Geologic data:

Surface geologic¢c unit., . . . . . . . . . . . Uinta Formation
Green River Formation:
Top of Parachute Creek Member. . . . . . . . . . . .850 feet

Top of Mahogany zone . . . . . . . . . . . . . . .1,210 feet
Bottom of Mahogany zone. . . . . . . . . . . . . .1,L420 feet
Top of high-resistivity zone . . . . . . . . . . .2,130 feet
Top of Garden Gulch Member . . . . . . . . . . . .2,544 feet
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Test Hole TH75-5B

Location: NWANWESWE sec. 31, T. 1 S., R. 96 W.
lat 39°55'15" N., long 108°13'01" W.

Altitude of land surface: 7,135 feet above mean sea level
Drilled: June 1975
Total depth: 2,800 feet

Casing: 9 5/8-inch steel pipe cemented to a depth of 105 feet
7-inch steel pipe set to a depth of 1,130 feet

Depth to static water level: 695.0 feet, September 20, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation
Green River Formation:

Top of Parachute Creek Member. . . . . . . . . . . .850 feet
Top of Mahogany zone . . . . . . . . . . . . . . .1,210 feet
Bottom of Mahogany zone. . . . . . .« . « . . . . .1,420 feet
Top of high-resistivity zone . . . . . . . . . . .2,130 feet
Top of Garden Gulch Member . . . . . . . . . . . .2,544 feet

Table 11.--Transmissivity and related data from test hole TH75-5B

Test date--=-----~--------mmmmcc e e oo e m e June 3, 1975
Hydrologic unit tested----==---c-rc-mcmmcmccccc e cccmcccc oo Upper aquifer
Transmissivity, in feet squared per day-----------------------cc-o-- 100

ot
w

Depth to static water level, in feet----------------c-cocoocoooo

Depth to top of interval open to well, in feet--------=---------c--- 105
Depth to bottom of interval open to well, in feet---------=c-c--c--- 1,350
Average discharge during testing, in gallons per minute-----=------- 58

*“Not determined during test.
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Figure 20.--Temperature and specific conductance of water discharged

during the drilling of test hole TH75-5B.
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Test Hole TH75-6A

Location: SWZSEINEL sec. 14, T. 1 S., R. 96 W.
lat 39°57'55" N., long 108°21'14'" .

Altitude of land surface: 6,440.4 feet above mean sea level
Drilled: August 1975

Total depth: 1,260 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 111 feet
Depth to static water level: 280.6 feet, September 20, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

. .800 feet
.1,260 feet
.1,440 feet

Top of high-resistivity zone . . . . . . . .1,735~1,755 feet
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Figure 23.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-6A.
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Figure 24.--Water discharged during the drilling of test hole TH75-6A.
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Figure 25.--Fluid temperature in test hole TH75-6A, May 5, 1976.
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Teble 13.--Chemical analyses of wataer gamples from test hole TH75-6A

[Data by U.S. Geological Survey; FT, foot; MG/L, milligram per liter;
UG/L, microgram per liter; DEG C, degrees Celsius]

DEPTH DEPTH pD1S-
T3 TO0P TO BOT- DIS= DIS~ DIS~- SQLVED
oF TOv OF DIS= SOLVED D1S=- SOLVED  SOLVED MAG~ DIS~
SAMPLE  SAMPLE  SOLVED  ALUM= SOLVED MAN= CaL= NE= SOLVED
INTER=  INTER=  SILICA INUM IRON GANESE ClumM SIUM S00IUM
TIME VAL vaL (s102) taL) (FE) (MN) (cay (MG) (NA)
DATE (FT) (FT) (MG/L) (U6/L) (UG/L) (UG/L) (MG/L) (MG/L) {MG/L)
AUG. 1975
og%.-. 1315 110 1260 13 70 60 0 2.4 1.6 250
21less 1600 110 350 12 10 0 20 11 18 320
0IS~ DIS~
SOLVED DiS~ DIS- SOLVED
PO~ ALKA= 0Is- SOLVED  SOLVED NITRITE
TaS= BICAR= CAR= LINITY  SOLVED  CHLO- FLUO=- PLUS
SIuM BONATE  BONATE AS SULFATE  RIDE RIDE  BROMIDE NITRATE
{x) (HCOJ) {C03) CACO3 (S04) tcL) (F) (8R) (N)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
AUG. 1975
Og%.'. 0.3 567 2e s02 11 12 18 0,1 0,02
21lees .6 347 0 285 470 12 .3 .1 .00
D1S~ J15- DIS~ SPE=~
SOLVED SOLVED SOLVED CIFIC
ORTHO-  ORTHO-  SOLIDS  CON- DIS~ 0ls~- 01S~
PHOS = PHOS5- (SUM OF  DUCT=- SOLVED  SOLVED  SOLVED
PHORUS  PHATE  CONSTI=  ANCE PH TEMPER= ARSENIC  B8ARIUM  BORON
) (P04) TUENTS)  (MICRO= ATURE (AS) (8a) (3)
DATE (MG/L) (MG/L) (MG/L) MHOS) (UNITS) (DEG C) tw6/L) (UG/L) (UG7L)
AUG. 1975
2lese 005 0.15 612 975 8.7 20.9 20 500 210
ocr
21es. .00 .00 1020 1550 7.8 11.0 16 0 90
D1S~ 0IS~ DIS~- OIS~
SOLVED Dis- oIS~ 015- DIS= SOLVED  SOLVED  SOLVED DIS=
cad- SOLVED SOLVED  SOLVED  SOLVED  MOLY3-  SELE=- STRON~  SOLVED
MIUM COPPER LEAD  LITHIUM MERCURY DENUM NIuM TIUM ZINC
(co tcv) (P8) (L1 (HG) tM0) (SE) {SR) (ZN)
DATE (UG/L) (UG/L) (UG/L) uGe/L) (UG/7L) (UG/L) (u6/L) (UG/L) (UG/L)
AUG. 1975
-3 Y [ 1 130 0,0 13 0 550 0
ocy :
21... 1 0 1 80 .3 [ 0 1660 30

53



Test Hole TH75-6B

Location: SWLSEANEZ sec. 14, T. 1 S., R. 96 W.
lat 39°57'55'" N., long 108°21'14' W,

Altitude of land surface: 6,439.7 feet above mean sea level
Drilled: August 1975

Total depth: 1,755 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 120 feet
6 5/8-inch steel pipe cemented to a depth of 1,381 feet

Depth to static water level: 285.48 feet, September 20, 1976

Geologic data:
Surface geologic unit. . . . . . . . . . . . Uinta Formation
Green River Formation:
Top of Parachute Creek Member. . . . . . . . . . . .800 feet
Top of Mahogany zone . . . . . . . . . . . . . . .1,260 feet
Bottom of Mahogany zone. . . . . . . . . . . . . .1,440 feet
Top of high-resistivity zone . . . . . . . .1,735-1,755 feet
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Figure 26.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-6B.
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Figure 27.--Water discharged during the drilling of test hole TH75-6B.
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Figure 28.--Fluid temperature in test hole TH75-6B, May 5, 1976.
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Test Hole TH75-7A

Location: SWENELNEZ sec. 20, T. 1 S., R. 98 W.
lat 39°57'12" N., long 108°24'34" W,

Altitude of land surface: 6,361 feet above mean sea level

Drilled: July 1975

Total depth: 1,080 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 157 feet

Depth to static water level: 131.32 feet, September 20, 1976

Geologic data:
Surface geologic unit. . . . . . . . . . . . Uinta Formation
Green River Formation:
Top of Parachute Creek Member. . . . . . . . . . . .700 feet
Top of Mahogany zone . . . . . . . . . . . . . . .1,075 feet

Bottom of Mahogany zone. . . . . . . . . . . . . .1,250 feet
Top of high-resistivity zone . . . . . . . . . . .1,650 feet
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Figure 29.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-7A.

60



100 — ]

DEPTH BELOW LAND SURFACE, IN FEET

1100 | 1 | | |
0 60 100 160 200 250 300

DISCHARGE, IN GALLONS PER MINUTE

Figure 30.--Water discharged during the drilling of test hole TH75-7A.
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Figure 31.--Fluid temperature and specific conductance
in test hole TH75-7A, August 17,1976,
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Location:

Test Hole TH75-7B

SWEZNEZNEL sec. 20, T. 1 S., R. 98 W.
lat 39°57'12" N., long 108°24'34" W,

Altitude of land surface: 6,362 feet above mean sea level

-

Drilled:

August 1975

Total depth: 1,498 feet

Casing:

Depth to

Geologic

8 5/8-inch steel pipe cemented to a depth of 147 feet
6 5/8-inch steel pipe cemented to a depth of 1,183 feet

static water level: 178.15 feet, September 20, 1976

data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:
Top of Parachute Creek Member.

64

o e e e .700 feet
Top of Mahogany zone . . . . . . . . . . . . . . .1,075 feet
Bottom of Mahogany zone. . . . . . . . . . . . . .1,250 feet
Top of high-resistivity zone . . . . . . . . . . .1,650 feet
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Figure 32.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-7B.
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Figure 33.--Water discharged during the drilling of test hole TH75-7B.
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Figure 34.--Fluid temperature in test hole TH75-7B, August 17, 1976.
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Table 16.--Chemical analyses of water samples from test hole TH?5-7B

[Data by U.S. Geological Survey; FT, foot; MG/L, milligram per liter;
UG/L, microgram per liter; DEG C, degrees Celsius]

DEPTH DEPTH 01S~
0 ToOP TO 80T~ D1IS~ 0iS~ D18~ SOLVED
OoF TO% OF 21S~ SOLVED DIS~ SOLVED SOLVED MAG= DIS=
SAMPLE SAMPLE SILVED ALUM=- SOLVED MAN= CaLe~ NE= SOLVED
INTER- INTER= SILICA INUM IRON GANESE Clus SIUM SO0 IUM
TIME vaL vaL (s102) (AL) (FE) (MN) ca (nG) (NA)
DATE (FT) (FT) (MG/L) (UG/L) (UG/L) (UG/L) (MG/L) (MG/70L) (MG/L)
AUG. 1975
22400 1915 125 1179 1s 10 20 90 6,7 25 250
26400 1300 1191 1255 13 20 60 10 8.6 3.6 260
015~ DIS-
SOLVED 0IS~ DIS~ SOLVED
PO~ ALKA= OIS~ SOLVED SOLVED NITRITE
TASe B8ICAR~ CAR~ LINITY SOLVED CHLO~ FLuO~ PLUS
S1uM BONATE BONATE AS SULFATE RIDE RIDE B8ROMIODE NITRATE
(1.9} (HCO0J) (C03) CACO3 (Sos) (cL) (F) (8R) (N)
DATE {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (4G/L) (MG/L) (MG/L) (MG/L)
AUG, 1975
22400 0.7 530 12 455 140 9.4 12 0,1 <08
r{- P9 1.0 644 0 528 8.8 17 19 e «0l
01S~ 018~ 01S~- SPE=~
SDLVED SOLvED SOLVED ClF1C
ORTH)~ ORTrO~ SOL10S CONe OIS~ D1S~ 01S-
PHOS~ PHOS~ (SUm OF DUCT~ SOLVED SOLVED SOLVED
PHORUS PHATE CONSTI- ANCE PH TEMPER~ ARSENIC BARIUM BORON
(3] (PO&) TUENTS) (MICRO~- ATURE (AS) (8a) (8)
DATE (MG7L) (MG/L) (MG/L) MHOS) (UNITS) (DEG C) (UG/L) (UG/L) (uG7L)
AUG. 1975
22000 0.81 245 736 1160 8.8 18,0 10 <100 180
26e0e 001 03 650 1220 8,2 2l.0 1 <200 410
DIS~ oIS~ 01S~ OIS~
SOLVED 01S~ oIS~ D1S~ 0IS~ SOLVED SOLVED SOLVED DIS=
CaD- SOLVED SOLVED SOLVEOD SOLVED MOLYB- SELE~ STRON- SOLVED
MIUM COPPER LEAD LITHIUM MERCURY DENUM NIUM TIuM ZINC
[{of2] (cY) (PA) (n (HG) (MO0) (SE) {SR) (ZN)
DATE {UG/L) (uGsL) (UG/L) (UG/L) (UG/L) (uG/L) UG/} fUG/L) (UG7L)
AUG. 1975
22400 0 0 2 110 0.0 15 0 1000 0
26a00 0 0 3 50 0 e 0 730 0
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Test Hole TH75-9A

Location: NEiSWiSWi sec. 8, T. 2 S., R. 95 W.
lat 39°53'10" N., long 108°05'04'" W.

Altitude of land surface: 7,350 feet above mean sea level
Drilled: September 1975
Total depth: 1,182 feet
Casing: 8 5/8-inch steel casing cemented to a depth of 119 feet
Depth to static water level: 448.2 feet, September 20, 1976
Geologic data:
Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:
Top of Parachute Creek Member. . . . . . . . . . . .900 feet

Top of Mahogany zone . . . . . . . . . . . . . . .1,200 feet
Bottom of Mahogany zone. . . . . . . . . . . . . .1,390 feet
Top of Garden Gulch Member . . . . . . . . . . . .2,210 feet
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Figure 35.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-9A.
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Figure 36.—~Water discharged during the drilling of test hole TH75-9A,
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TEMPERATURE, IN DEGREES CELSIUS
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Figure 37.--Fluid temperature and specific conductance
in test hole TH75-9A, August 20, 1976.
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Location:

Test Hole TH75-9B

NELZSWASWZ sec. 8, T. 2 S., R. 95 W.
lat 39°53'10" N., long 108°05'04'" W.

Altitude of land surface: 7,350 feet above mean sea level

Drilled:

October 1975

Total depth: 1,575 feet

Casing:

Depth to

Geologic

8 5/8-inch steel pipe cemented to a depth of 116 feet
6 5/8-inch steel pipe cemented to a depth of 1,297 feet

static water level: L55.5 feet, September 20, 1976

data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member. ...
Top of Mahogany zone . . . . . . . . . . . . . . .1,200 feet
Bottom of Mahogany zone. . . . . . . . . . . . . .1,390 feet

Top of Garden Gulch Member . . . . . . . . . . . .2,210 feet
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TEMPERATURE, IN DEGREES CELSIUS

19.5 20.0 20.5 21.0 215 22.0 22.5

0 | | [ |
T j T T j

200 (— ]

400 — -
Water level

600 —

800 — —

g
S
I
|

1200 — —

Bottom of
» 65/8-inch casing ]

DEPTH BELOW LAND SURFACE, IN FEET

1400 —

1600
900 1000 1100 1200 1300 1400 1500
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Figure 38.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-9B.
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Figure 39.--Water discharged during the drilling of test hole TH75-9B.
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Water level
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Figure 40.--Fluid temperature in test hole TH75-9B, August 20, 1976.
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Table 18.--Chemical aralyees of water samples from test hole TH75-9B

[Data by U.S. Geological Survey; FT, foot; MG/L, milligram per liter;
UG/L, microgram per liter; DEG C, degrees Celsius]

DERPTH DEPTH DIS~
T0 TOP TO BOT~ DIS= 01S~ DIS- SOLVED
TOM OF DIS- SOLVED 0I5~ SOLVED SOLVED MAG= DIS~
SAMPLE SAMPLE SOLVED ALUM= SOLVED Man= caL- NE=~ SOLVED
INTER=- INTER= SILICA INUM 1RON GANESE CIum SIuM SODIUv
TIME VAL VAL (sjo2) (AL} (FE) {MN) (ca) (MG) (NA)
DATE (FT) (FT) (MG/L) (UG/L) {UG/L) (UGsL) (MG/L) (MG/L) (MG/L)
SEP. 1975
ozg... 2220 1297 1335 13 10 60 10 9.2 hod 410
04aee 1835 1297 1575 11 20 20 20 9.4 3.9 390
015~ DIS=-
SOLVED pis~ OIS~ SOLVED
PO~ ALKA= oIS~ SOLVED SOLVED NITRITE
TaS~ B8ICAR~ CAR= LINITY SOLVED CHLO=- FLUO- ) PLUS
S1uM BONATE BONATE as SULFATE RIDE RIOE BROMIDE NITRATE
{x) (HCo3) [{o{s Xk }] CACO3 (S04} {(cL) (F) (8R)} (N)
DATE (MG/L) (MG/7L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L)
SEP. 1975
OE?..' 1ol 1090 0 894 4,8 16 16 0.1 0.03
Obees 1.7 973 [¢] T98 27 15 16 1 .01
23 &3 D15~ DIS~ SPE=-
SOLVED SOLVED  SOLVED CIFIC
ORTHO~ ORTHO- SOLIDS CON= DIS~- DIS~ D1S~
PHQS- PHOS= (SuM OF DUCT= SOLVED SOLVED SOLVED
PHORUS PHATE CONSTI= ANCE PH TEMPER= ARSENIC BARIUM BORON
» (RO#) TUENTS) (MICRO=- ATURE (AS) {BA) (8)
DATE (MG/L) (MG/L) (MG/L) MHOS) (UNITS) (DEG CO) (UG/L) (uGsL) (UGsL)
SEP. 1975
2800, 0,00 0,00 1020 1610 8,3 20,5 11 <200 2000
ocY
04s00 05 15 957 1130 8.2 21.5 26 200 1800
D1S~ 0IS~ 01S- D1S-
SOLVED DIS= 01S- DIS= DIS~ SOLVED SOLVED SOLVED DIS~-
CaD- SOLVED SOLVED SOLVED SOLVED MOLYBe SELE~ STRUN= SOLVED
MIUM COPPER LEAD LITHIUM MERCURY DENUM NIUv TIuM ZINC
(cd) (cu} (PB) (L1 (HG} (MO) (SE) (SR) (IN)
DATE tuG/) (UG/L) (UG/ZL) (ue/L) (UG7L) (UG/L) (u6~7L) (UG/L) (UG/L)
SEP « 1975
28400 370 0.0 6 0 550 10
ocT
[+ PN 0 o 500 .l 50 (v] 460 20
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Test Hole TH75-10A

Location: NWASWANEL sec. 19, T. 2 S., R. 96 W.
lat 39°51'55" N., long 108°12'31' W.

Altitude of land surface: 6,840 feet above mean sea level
Drilled: May 1975

Total depth: 495 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 87 feet
Depth to static water level: 241.95 feet, September 20, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

Top of high-resistivity zone .
Top of Garden Gulch Member .
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.230 feet
.500 feet
. .730 feet
.1,330 feet
.1,725 feet
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Figure 41.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-10A.
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Figure 42.--Water discharged during the drilling of test hole TH75-10A.
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Figure 43.--Fluid temperature in test hole TH75-10A, May 14, 1975.
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Test Hole TH75-108B

Location: NWLSWLNEZ sec. 19, T. 2 S., R. 96 W.
lat 39°51'55" N., long 108°12'31" W.

Altitude of land surface: 6,840 feet above mean sea level
Drilled: May 1975
Total depth: 823 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 104 feet
6 5/8-inch steel pipe cemented to a depth of 561 feet

Depth to static water level: 319.5 feet, September 20, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.

Top of Mahogany zone . . . . . . . .
Bottom of Mahogany zone.

Top of high-resistivity zone .

Top of Garden Gulch Member .
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.230 feet
.500 feet
. .730 feet
.1,330 feet
.1,725 feet
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Figure 44.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-10B.
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Figure 45.--Water discharged during the drilling of test hole TH75-10B.
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Figure 46.--Fluid temperature in test hole TH75-10B, June 16, 1976.

87



ot 0022 0 02 1 099 0 0 022 (R R ee0y2
SL6T AVW
(790) (790n) (79n) (1/790n) (l7on) (VA1) (/90) (zen) (3 93Q) (SOHW 31va
(N2) (4S) (39) (InH (ad) () (ve) (Sv) 3Nty «CHIINW)
INIZ WNIL WNIN WNIHLTT av3‘ NOHO8 Wnivve JIN3SHY  =¥3dh3lL 3ONV
a3AT0s ~NOHB LS ~313% A3A70S Q3A70S a3A70S Q3ACS Q3ATCS «13nd
-S10 a3nos Q3AT0S =SI0 «S10 =510 ~SIcC -S10 =-NOD
=510 -SIQ 31410
-34S
164 00°0 000 €0°0 1%0 1 0°'S 0%t 86" 0 109 M X4
SL6T AVW
(W/79W) (Y/79W) (/79n) (T/79w) (V/79N) (Y79wW) (1/79KW) (1/79W) (V/79Kw) (V/79Kw) (1/79W) 34vd
(SIN3INL (90d) (d) (N) (ug) (4) (1) (%0S) €02v) (£02) (E0DK)
-11SNOD 31VHd SNHOKHd 31VHLIN  30IW0N8 301y 301y 31v4Ins sv 31VNQE 31vNO8
40 KNS) «S0Hd »SOHd sSNd =0N74 «Q0THI a3A70s ALINIA -3V ~3vJ318
Sal170s ~-0HiYHO0 -0H1¥0 31T811IN Q3A70S Q3A70S =510 =YXy
Q3A70S 03A70S Q3AT0s G3AT0S -51d =S
-S10 -S1d =S1Q =SJQ
et 0s?e 22 LA 0% ot 02 21 (-1 196 sto02 e l2
SLO6T AVW
(179W) (T/79W) (V79W) (M79n) (M790) (ron) (79n) (179w) (14) (1 4) 31iv0
(%) (YN) (OW) (vJ) (NK) (34) (V) (201S) ava VA 3WIL
WNIS WN100S WNIs wN1d 353NV9 NOH T WANT vaI1Is L-EPLD =N3UINI
=SVY| Q03A70S =3N =-v) ~NV¥h a3nlos WiV ¢3Aa00S 3 ahvsS 3lahvs
=0d -S1d -V G3A0S Q3A70S -S1IC a3Alo0s ~SIdu 40 WCl 40
G3A70S a3alos -S510 «S1aQ =slg =10» 0L <04 0}
«S1Q «S1G H1d3G H1a3Q

mmz_mpwu s9adbap ) 93g 493l 48d wedboudtw *7/9n
mgwurpsmEcsm_—F_s.q\wzmuco».hun»o>gzmpmu_mopoow.m.axnm»nou

G0I-GLHI 210y 3803 woaf apduvs aazvn fo epefilpuv vorwsy)--°-02 3lqel

88



Test Hole TH75-11A

Location: SWiNWANEL sec. 3, T. 2 S., R. 98 W.
lat 39°54'39" N., long 108°22'33' W,

Altitude of land surface: 6,691 feet above mean sea level
Drilled: September 1975
Total depth: 1,175 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 124 feet
6 5/8-inch steel pipe cemented to a depth of 760 feet

Depth to static water level: 418.8 feet, September 20, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

Top of high-resistivity zone .
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.1,000 feet
.1,195 feet
.1,410 feet
.1,710 feet



TEMPERATURE, IN DEGREES CELSIUS
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Figure 47.--Temperature and specific conductance of water discharged

during the drilling of test hole TH75-11A.
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Figure 48.--Water discharged during the drilling of test hole TH75-11A.
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Figure 49.--Fluid temperature in test hole TH75-11A, August 25, 1976.
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Test Hole TH75-11B

Location: SWANWLNEZ sec. 3, T. 2 S., R. 98 w.
lat 39°54'39'"" N., long 108°22'33" W.

Altitude of land surface: 6,691 feet above mean sea level
Drilled: July 1975
Total depth: 1,715 feet

Casing: 8 5/8-inch steel pipe cemented to a depth of 125 feet

6 5/8-inch steel pipe cemented to a depth of 1,273 feet

Depth to static water level: 496.8 feet, September 20, 1976

Geologic data:

Surface geologic unit. . . . . . . . . . . . Uinta Formation

Green River Formation:

Top of Parachute Creek Member.
Top of Mahogany zone .

Bottom of Mahogany zone.

Top of high-resistivity zone .
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TEMPERATURE, IN DEGREES CELSIUS
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Figure 50.--Temperature and specific conductance of water discharged
during the drilling of test hole TH75-11B,
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Figure 51.--Water discharged during the drilling of test hole TH75-11B.
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Figure 52.--Fluid temperature in test hole TH75-11B, June 17, 1976.
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Test Hole TH75-13A

Location: NWANWLSWE sec. 24, T. 2 S., R. 98 W,
Tat 39°51'36" N., long 108°21'00" W.

Altitude of land surface: 6,390 feet above mean sea level
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