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GEOTHERMAL GRADIENTS AND HEAT FLOW
IN THE SALT VALLEY ANTICLINE, UTAH

RIASSUNTO .

Le temperature sono state misurate in 5 pozzi dislocati sull’anticlinale di
Salt Valley, Utah o nei pressi. I gradienti geotermici nella sezione dal Cretaceo
al Giurassico variano da 37.4c C/km a 39.4¢ C/km. Invece nel sale esso varia da
5.7 C/km a 12,30 C/km. In un pozzo ad Est e fuori della struttura il gradiente
geotermico €& 19.40 C/km.

11 flusso di calore alla superficie & sull’anticlinale 1.32 pcal/cm? sec; nell'area

a Sud 1.11; nell'area ad Est 1.0]1. Viene proposto un metodo per valutare le curve
temperatura-profondita.

SUMMARY

Temperatures- were measured 5 welles located on or near the Salt Valley
anticline, Utah. Geothermal gradients in the: section of Mancos Shale (Creta-
ceous) to Morrison Formation (Jurassic) in the graben area of the anticline
ranged from 0.02053°F to 0.02160°F per foot, or 37.4°C to 39.4oC per km.In the
Hermosa Formation (Pennsyivanian) in the southern area of the anticline, the
geothermal gradient is 0.01621SF per foot, or 314°C per km. In the Paradox salt
of the graben area, the geothermal gradient is 0.00861°F per ft, or 15.70C per
km. In the southern anticlinal area, the geothermal gradient in the Paradox
salt is 0.00676°F per ft, or 12.3C per km. In a well east of and off the structure,
the geothermal gradient is 0.01064°F per ft, or 19.4C per km.

Heat flow to the surface in the graben area of the anticline is 1.32 p cal/cm?
sec; in the southern area of the anticline it is 1.11 g cal/cm2 sec. To the east
and off the anticlinal structure, heat flow to the surface is 1.01 p cal/cm? sec.
A method for evaluating temperature-depth curves is introduced.

INTRODUCTION

Drilling records exist for 110 wells in Grand County, Utah (Hansen and
Scoville, 1955) but temperatures have been measured in only a few of them.
Those measured are: Reeder No. 1 (10-61) (!), Crescent Eagle No. 1 (10-62),
Brendell No. 1 (10-65), Balsley No. 1-C (10-90), and Hyde No. 1 (10-80). The
first four wells listed are located on the Salt Valley anticline (Figure 1). The
fifth well is between the South Cisco anticline and the Salt Valley anticline,
about 11 miles southwest of the former structure and about 7 miles northeast
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of the latter. The Yellow Cat dome is approximately 3 miles southeast of

Hyde No. 1 well (Dane, 1935, pl. II), Figure 1.

(*) U. S. Geological Survey, Washmgton DC Publlcatlon authonzed by the Director;
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can be determined from the temperatures measured in the wells. Drilling
records and geophysical studies (Joesting and Case, 1960) have shown that a
thick deposit of salt underlies the anticline. Salt is a good conductor of heat
in comparison wih many other rocks, and the effect of this mater1a1 on the
geothermal gradients and heat flow can be determined.

The wells had been idle for varying periods of time. Temperatures were
measured in one well soon after drilling.stopped and were again' measured
after several years. In another. well, temperatures were measured at three
different times. It was thus possible to determine the effects of idle time on
the geothermal constants.
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GEOLOGY

The geology of the Salt Valley anticline and adjacent area is described by
Dane (1935), and this brief summary is extracted therefrom. A recent strati-
graphic and structural interpretation of Salt Valley and nearby structures is
given by Shoemaker et al (1958).

In the vicinity of the Salt Valley anticline, the general structure, though
simple, is complicated by several folds with steeply dipping flanks. The rocks
are in general inclined northward, away from the Uncompahgre Plateau and
the laccolithic uplift of the La Sal Mountains. The most prominent fold is the
northwest-trending Salt Valley anticline. The crest of this fold has been drop-
ped into a trough or graben by a rather complex system of normal faults
which have displacements ranging from a few to more than a thousand feet.
The resistant sandstone flanks of the anticline stand as ridges Within -the
trough, the softer Mancos Shale is more deeply eroded and is widely covered
with alluvium and valley fill.

At the northwest end of the anticline, the Mancos Shale is dropped
against successively older formations and is covered with a thin layer of allu-
vium. The main graben of Mancos Shale to the north is separated from the
intrusive salt body of the Paradox Member of the Hermosa Formation to the
south by a group of cross faults and a narrow tapering wedge consisting of
Morrison, Mancos, and Dakota (?) Formations. The Paradox is intruded into
the graben in the Crescent area; there, below the Dakota (?) Sandstone (Cre-
taceous), only about 140 ft of the shales and sandstones of the Morrison were
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mal to the geologic section between them are missing.

The intrusion of Paradox salt beneath the Crescent Junction arza seems
to be wholly within the graben block. The minor complex faulting in Salt
Valley probably was in part subsequent to the intrusion of the Paradox salt
and was a result of withdrawal or redistribution underground of the plastic
and soluble material, as a consequence of which overlying beds collapsed.

"The structure now visible is the result of deformation which took place at

the end of Cretaceous time. (See Shoemaker et al, 1958, for another inter-
pretation).

Crystailine rocks are estlmated to be at a depth of approximately 16,000
ft at the Thompson No. 1 well located in Sec 33, T 21 S, R 21 E, approximately

12 mi ENE of the Reeder No. 1 well (Joesting and Case, 1960, Figure 114.2).

Granite was encountered at a depth of 2,431 ft in the State No. ! well, Utah
Southern Oil Company (Dane, 1935, p. 166), about 11 mi NE of the Hyde
No. 1 well, but was not reported in the log of the Hyde well.

DESCRIPTION AND HISTORY OF DRILL HOLES AND MEASUREMENTS

Well locations are shown on Fig. I, a reproduction of part of Plate Il
from Dane (1933). Drilling was started on the Crescent Eagle No. 1 well, lo-
cated in Sec 4, T 22 S, R 19 E, in 1920 and was continued intermittently by
cable tools until September 1941, when drilling stopped at 4,006 ft. A log of
the well is given by Dane (1935, p. 162-164). The hole was dry to 497 ft when
the temperatures were measured by the writer on August 10, 1942. The hole
was bridged or plugged below 1,950 ft, and deeper measurements could not
be made.

The Brendell No. 1 well, located 400 ft S 10° E of Crescent Eagle No. 1,
Sec 9, T 22 S, R 19 E, was started in September 1928. Drilling continued
intermittently until late in 1932 with cable tools and was discontinued at
4,125 ft. This well was drilled as an exploratory test for oil and was produ-
cing a very small amount of gas and fluid when the writer measured the
temperatures.

Formations penetrated in drilling are like those of the Crescent Eagle,
but the top of the salt is a few feet deeper. The hole was plugged, and obser-
vations below 1,500 ft could not be obtained. Temperatures we-e also mcasu-
red in this well by E. W. Henderson (unpublished data), U. S. Geological
Survey, in December 1933.

Reeder No. 1 well, located 218 ft N 40° W of Crescent Eagle No. 1 and
in the same section, was spudded in May 5, 1942. Drilling was suspended
August 3, 1942, at 4,207 ft, Drilling was resumed in 1948, and the well was
completed September 26, 1949, at 10,350 ft, still in salt of the Paradox Member
of the Hermosa Formation. This rotary well was drilled by the Bureau of
Mines and the Geological Survey for the Defense Plant Corporation to eva-
luate the deposits for magnesium. It was reentered and deepened later as
an exploratory tests for oil, but there was no production. A complete log and
other drilling information to 4,207 ft is given by Severy et al (1949). A bottom-
hole temperature was obtained August 4, 1942, and a complete set of tempe-
ratures October 4 to 6, 1942, by the writer.

Balsley No. 1-C well, located in Sec 32, T 23 S, R 21 E, nearly 15 miles
southeast of the Reeder No. 1 well, was started December 18, 1930. Drilling
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ceased October 27, 1932, at 6,120 ft, still in salt of the Paradox Member. This
well was drilled by cable tools as an exploratory test for by the Utah Sou-
thern Oil Company. The only oil'4nd gas found was a showing at 3,410 and
3,436 ft. Temperatures were first measured in this well by W. B. Lang (un.
published data) of the Geological Survey on September 18, 1931. Next measu-
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- Fig. 1 - Map showing the general location of the area, the structure, and the locations

ot wells on -the structure and in the adjacent area. After Dane (1935).

rements were by E. W. Henderson (Unpublished data) on December 7 and 8, -
1933. In July 1936, a third attempt was made by Henderson and C. E. Van
Orstrand (unpublished data), but the well was plugged below 3,000 ft, having’
been abandoned in August 1935.

The Hyde No. 1 well, located in Sec 33, T 22 S R 22 E, about 18 mi ESE
of the Reeder No. 1 well, was started October 1, 1935. Drilling ended March
31, 1937, at 6.715 ft. This well was drilled with cable tools by the Utah Sou-
thern Oil Company as an exploratory test for oil. It was a dry hole. According
to the interpretation of the drilling log by E. W. Henderson (unpublished
data), the well begins in shale of the Summerville Formation (Jurassic) and
bottoms in the Cutler Formation (Permian). A revised interpretation of this
log is shown on Fig. 6. Temperatures. were first measured_in this well by Hen-
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was idle. In July 1936, Henderson‘-”ar’id‘Van"'OrStraﬁd’(unpu:blished data) at-
tempted another measurement of the well,"but the hole was bridged or plug-
ged below 1,000 ft and no deeper measurements were possible. ,

MEASURING EQUIPMENT .

A steel tape with a container for holding three thermometers and an atta-
ched weight was used by Lang and Henderson for some of their temperature
measurements in the deep wells. The thermometers in their container were
also attached to the sand line for deeper observations.

Wire-line equxpment designed and built in the equipment shops of the
Geological Survey was used for the other temperature measurements. A de-
scription of the equipment, with modifications and applications, is given by
Van Orstrand (1930). It is possible with this equipment to lower three maxi-
mum thermometers to more than 9,000 ft in an open hole without undue
dlfflculty , ~

TEMPERATURE-DEPTH PROFILES AND INTERPRETATIONS

Temperature-depth - profiles, hereafter termed T-D profiles, for the five
wells under discussion are shown as Figures 2 to 6. Mean annual air tempera-
ture (M.A.T.) is taken from U. S. Weather Bureau (1960). Gradient lines
having one depth zero were determined by the two-point method. A summary
log is given on each figure, '

The observations. were adjusted by two methods to obtain the geothermal
constants, by the methods of least squares and by using the temperature and
depth at two selected points. The latter method may be expressed as

b = (T, — Ta) / (dp — da). (1)
Each solution gives the constants for a straight line whose equations is
]
T=a+bd (2)

where T is temperature at depth d; a is intercept on the temperature axis
and is therefore the computed temperature at zero depth in the earth; b is
the slope of the line, which is the geothermal gradient.

Another constant, which has been termed e, is obtained from the diffe-
rence between mean annual temperature of the air and constant a,

oo e = (MAT. —a). (3)

It may be regarded as the temperature difference required to maintain heat
flow from the earth across the surface-air contact. Constant e has long been
recognized and applied. Everett (1862, 1904) noted that the difference between
the temperature of the ground and of the air at sea level in the humid climate
of England was about —1.5°F. Benfield (1939) found e to be about —2.2°F at
Holford bore near Liverpool, England. He considered this to be « ..additional
evidence corroborating the systematic difference found by others ». Bullard
(1939) applied a difference of —1.8°F for geothermal gradient determinations
from South African temperature measurements. Krige (1939) reported obser-
vations of temperature in..a-South African.well.-with. an..e value.of. —=2.2°F.
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sured in mines-at*Grass ‘Valley,-California. Van Orstrand (1951) reported an
average value of —1.54°F for e that was obtained from more than 500 de-’
terminations in oil field areas. Thé computations by Spicer for Lang (1937)
showed the value of e to be about —1.8°F in a New Mexico well. Recent mea-
surements by Penrod et al (1960) reported e to be —1.2°F at Lexington,
Kentucky. Cook (1961) reported e t~ be —1.2°F at Resolute, Northwest Ter-
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Fig. 2 - Temperature-depth profile of Crescent Eeagle No. 1 well, located on anticlinal
structure.

ritories, Canada. Bullard and Niblett (1951) stated that « ... the extraploated
surface temperature should agree with the observed temperature near the sur-
face ». The observed surface temperatures they gave were derived from ob-
servations of air temperature at meteorological stations nearby. The theory

" for the calculation of soil temperatures at various depths from ordinary

synoptic air temperatures is given by Gutman (1960), Penrod et al (1960),
Lettau and Haugen (1960), Carslaw and Jaeger (1959), Ingersoll et al (1954),
and others.

In the two-point solution, temperature at zero depth in the ground is

-assumed to be (M.AT. + e)°F. Intervals and points used for the computa-

tion of the geothermal constants for the T-D profiles are given in Tabie 1.
Values of e, obtained from the least squares solution, are indicated by « L.S. »
on the figures. Values of the geothermal gradients in the formations of
the area, computed by both methods, are given in Table 1. The probable er-
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ror r; of the gradient, from the least squares solution, is also given in Ta-
ble 1.

Table 1 - Computed geothermal gradients in formations of the area.

v : "By (T -Ta)/(dv -da)
By least squares (Equation (1) p. 9)
. ; N Geothermal| Probable Geothermal
Well Inft:ertval gradient b error D;::;tths gradient b
F/ft rx 105 F/ft
Mancos Shale, Dakota Sandstone, Morrison Formation .
Reeder No. 1 100 - 2,000 0.01743 + 38 0, 2,100 0.02053
Crescent Eagle No. 1 500-1,950 0.02117 + 36 0, 1,950 0.02119
Brendell No. 1 500 - 1,500 0.02160 + 33 0, 1,500 0.02200
Paradox Member of Hermosa Formation above salt
Balsley No. 1-C 100 - 900 0.01621 =1 0, 900 0.01723
Paradbx salt
Balsley No. 1-C . 900 - 3,000 0.00675 + 7 900, 3,000 0.00676
Reeder No. 1 2,100 - 3,095 0.00882 + 17 2,100, 3,095 0.0861
Section off anticline
Hyde No. 1 100 - 5,750 0.01037 + 25 0, 5,500 .01064

An inspection of Figures 2 to 6 and Table 1 shows the following:

1) Observed temperatures in the Crescent Eagle well differ by very small
amounts from the gradient line obtained by least squares. The gradient line
obtained for the points (0, 1,950 ft) is closely adjacent to the least squares
gradient, and the gradients are nearly identical in numerical value. The
value of e is —1.8°F and only —0.3°F above the mean value —1.5°F (Van Or-
strand, 1951).

2) Geothermal gr'adientsv in the Crescent Eagle, Brendell (later mea-
surements), and Hyde wells are essentially linear and without. a pronoun-
ced change in slope.

3) Geothermal gradients in the Reeder and Balsley wells show a pro-
nounced change in slope at the Paradox salt boundary. Such a change in
slope would be expected also in the Crescent Eagle and Brendell wells had it
been possibile to obtain temperatures in the deeper salt section.

4) Geothermal gradients in the Paradox salt sections of the Reeder
and Balsley wells are less steep than those in the two sections above. In
the Reeder well the section consists of the Mancos, Dakota, and Morrison
Formations, and in the Balsley it consists of the Paradox Member of the
Hermosa Formation. The ratio of gradients is approximately 1 : 2.5.

5) The geothermal'gradiem in the Paradox Member of the Hermosa For-
mation of the Balsley well is less steep than those in the section of Man-
cos, Dakota, and Reeder wells.



6) The geothermal gradlent in the Paradox salt is steeper in the Reeder
than in the Balsley well. - :

7) If the gradients in the Reeder and Balsley wells may be conside-
red representative of geothermal conditions in the anticlinal area, it appears
that the geothermal gradient varies with location on the anticline. The cause
of this variations is not apparent.

8) Geothermal gradients in the two well sections above the salt are °
steeper than the gradient in the section off the anticline in the Hyde well.
The ratio is approximately 2 : 1.

9) The geothermal gradient obtained by least squares in the Mancos,
Dakota, and Morrison section of the Reeder well 0.01743°F/ft, differs grea-
tly in value from those obtained in this same section of the Crescent
Eagle and Brendell wells, 0.02117 and 0.02160°F/ft, respectively. Also note
that the value of e is —7.9°F, and that the separation of the above gradient
from the one computed for points (0, 2, 100 ft) is large.

10) Temperatures in the Brendell well, as measured by Henderson (un-
published data) in 1933, depart widely and erratically from the geothermal
gradient computed by least squares for this T-D profile. After the well stood
idle for about 9 vears, temperatures were remeasured in this well by the
writer. These temperatures depart but little from the geothermal gradient
computed by least squares. The gradient has steepend over the idle pe-
riod, increasing from 0.01937 to 0.02160°F/ft. Note also that the value of
e followed this change and has been reduced from —6.1°F to — 1.8°F. A
gradient line for points (0, 1,500 ft) is not shown, as it coincides with the
one for (500-1,500 ft) except near the temperature axis.

(11) In the Balsley well the geothermal gradient by least squares in
the Paradox Member of the Hermosa Formation became steeper with in-
creasing idle time. It was 0.01437°F/ft when measured about 14 months after
the well was completed, and 0.01621°F/ft when measured about 2-1/2 years
later. Note that, accompanying this steepening of the gradient, the value
of e decreased from —3.7°F to — 2.2°F. Also note that as the idle time in-
creased, the gradients by least squares approached coincidence ith the- gra-
dient for points (0, 900 ft).

12) Observed temperatures in the Hyde well depart rather erratically,
and frequently somewhat widely, from the geothermal gradient determined
by least squares. Such departures in the geothermal values are to be expected
from the history of this well. Nevertheless, this gradient of 0.01037°F/ft is
considered representative as the gradient computed for the points (0, 5,500
ft) is only a little steeper, 0.01064°F/ft. The value of e is —2.6°F.

These comparisons, statements, and conclusions are derived from the
above observations:

The history of. the Crescent Eagle well indicated it had a T-D profile
which closely represented predrilling undisturbed temperature conditions
in the earth. The observed temperatures differed only slightly from the gra-
dient computed by least squares. Table 1 shows that the geothermal gra-
dients, computed by both methods, are numerically almost identical. Furt-
hermore, they are nearly in coincidence as seen on Figure 2. Computed and
mean values of e dxffer by only 0 3°F on this T-D proflle ‘As this is essen-
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The Brendell well had been idle about a year when first tested in 1933 by
Henderson. These temperature values are ‘widely dispersed about the gradient
computed by least squares. The gradient for points (0, 1,800 ft) is not in-
cluded on Figure 3, if it as it would depart markedly from the gradient
by least squares. The computed value of e is —6.1°F, which is —4.6°F higher
than the mean value. The well had been idle almost 10 years when the writer
remeasured the temperatures. The later measurements differ bf only small
amounts from the gradient computed by least squares. The gradient com-
puted for points (0, 1,500 ft) is nearly in complete coincidence with the
gradient by least squares and is therefore omitted from Figure 3. The value
of e, as mentioned earlier, is —1.8°F, the same as that of the Crescent Ea-
gle well. ‘
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Fig. 3 - Temperature-depth profile of Brendell No. 1 well, located on anticlinal structure.

Application of these principles is next made in the Balsley well (fig. 5).
Temperatures were measured in the section above the Paradox salt at
two different times. Measurements by Lang (unpublished data) were only
in the Paradox salt. Because the gradient lines computed by least squares
nearly coincide with the observed temperatures, they are omitted from Fig.
5, but their application will be evident. The observed values depart but
little from the gradient obtained by least squares in the mesareuments both
of Henderson and of Henderson and Van Orstrand (unpublished data). Both
gradients by least squares diverge somewhat from the gradient line obtained
from the points (0, 900 ft). The value of e (observation 11 above) has redu-



longer interval perhaps 5 to 10 years, the gradient in the Hermosa Forma-
tion would probably coincide with the gradient for points (0,900 ft). Another
principle may now be added to those given above: As the idle time for a
drilled well increases, the geothermal gradient steepens and approaches the
gradient for points (0 and deepest measurement). « Deepest measurement »
is restricted and does not include abrupt changes in slope of the gradient,
such as were found in the Balsley and Reeder wells.
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Fig. 4 - Temperature-depth profile of Reeder No. 1 well, located on anticlinal structure.

The principles given above are applied next to the Reeder well (Fig. 4),
in the section of Mancos, Dakota, and Morrison, above the Paradox salt. Tem-
peratures in this well were disturbed primarily by the drilling fluid used
in the rotary method. The fluid had a temperature near 90°F during the
entire drilling period. Circulation of this fluid in the hole caused tempe-
ratures to rise in its upper part and to fall in the lower part. Consequently,
more heating than cooling took place. The zone of this change in tempera-
tures 'is plainly visible on the T-D profile between 1,500 and 2,100 ft. That
cooling took place in the salt is indicated by the difference of approximately
3.0°F between the bottom-hole temperature obtained when drilling stopped
and the computed temperature for that depth. The idle period prior to tem-
perature measurements was only 2 months. Such a short time is inade-
quate for the entire well to return to predrilling undisturbed values, as
has been shown in previous examples.

The observed temperatures are dispersed relatively close to the gra-
dient obtained by least squares, but the value of e, —7.9°f, is large; it is
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—6.4°F above the mean value. A large divergence exists between the gra-
dient by least squares and the one ‘for points (0, 2,160 ft). However, the
gradient for the points (0, 2,100 ft) is closely representative of what the
undisturbed gradient should be in the Reeder well. A comparison with the
‘gradients in the Crescent Eagle and Brendell Wells in Table 1 verifies this.
As these wells are close together and are nearly identical in geology and
location on the structure, they would be expexted to have identical gra-
dients. The large departure of the value of e from the mean and the large
divergence between the gradients indicates that this well has disturbed tem-
peratures in the section above the salt. This corresponds with known con-
ditions in the well.

In the application of these criteria to the Hyde well (Fig. 6), the fo]lowmg
conditions are noted: The observed temperatures depart from the geother-
mal gradient obtained by least squares in a manner indicating that heating
has taken place in the upper and lower sections and cooling thas occurred
in the middle section of the well. The gradient obtained from points (0, 5,500
ft) is located close to the gradient by least squares. The value of e is —2,6°F,
—1.1°F above the mean. In the 2 months intervening between measurements,
the temperature at 100 ft dropped 0.7°F. Temneratures were somewhat di
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Fig. 5 - Temperature-depth profile of Balsley No. 1-C well, located on anticlinal structure.

sturbed in this well, but not to the extent found in the Reeder well. The
difference is largely due to the drilling methods employed. The geothermal
gradient is considered to be closely representative of geothermal conditions
here. No abrupt change, such as those found in the Reeder and Balsley
wells at the boundary between salt and overlying formation, occurs in the



slope of the geothermal gradlent at any of the formation boundarles in
the Hyde well.

A comparison of all the geothermal gradients shows that the gradient
for the Hyde well, off the anticline, is lower than those in the other four

wells on the anticline, ‘which are in the formations above the Paradox salt.’

Temperatures in the Paradox salt section of the Balsley well (Fig. 5)
seem to have been undisturbed by drilling. Temperatures measured by Hen-
derson and Van Orstrand in 1936 (unpublished data) are almost the same
as Lang obtained in 1931 (unpublished data), but the slightly higher tempe-
ratures obtained by Henderson in 1933 (unpublished data) cannot be expla-
ined from the available information. Gradients computed by both methods
given in Table 1 are nearly the same. Temperatures in the Paradox salt
section of the Reeder well were also very close to predrilling values when
measured. If the temperature measurement at 3,095 ft had not been about
0.5°F low, thus departing from the linearity held by the three other tempe-
ratures measured in the salt, both computed gradients would have been
identical. As it is, the gradient computed for two points is slightly low.
Therefore, the gradient computed by least squares is believed to represent
thermal conditions better in the Paradox salt.

HEAT FLOW,

The methods used by Bullard (1939), Benfield (1939), Spicer (1941),
Birch (1945), and others in computing heat flow to the surface are all based
on heat-conduction theory (Carslaw and Jaeger, 1959). When the uncertain-
ties in the measured values are negligible, the method used by Bullard and
Benfield gives somewhat better results, but with uncertainties in the measu-
rements of temperatures in the wells and in the thermal conductivities of
the rocks, the method used by the other authors gives a satisfactory esti-
mate, ' :

Heat flow is determined by the product of geothermal gradient and
thermal conductivity. Thermal conductivity of the formations in the Salt
Valley area was determined from measurements made on a largc number of

drill cores and on outcrop samples. It was measured on equipment similar

to that described by Clark (1941) and Birch (1930). Mean thermal conducti-
vity of a series of rocks is determined with the formula given by Cars]aw
and Jaeger (1959).

I/K = % wi/K; (4)
where
K = mean conductivity over the entire interval,
Ki = conductivity of unit homogeneous bed,
w; = (bed unit thickness) (entire interval thickness).

THERMAL CONDUCTIVITY.

Cores and outcrop samples may not be completely representative of
actual thermal conductivities in a drill hole, but neither method nor equip-
ment had been developed for in situ measurements of thermal conductivity

in Acill haloe when thece-atindioc: wwara -hamsn-- Fnirthermare -~ ac..mast -0il - -
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wells and deep drill holes are cased throughout, and casing is cemented
and mudded in place, in sifu measurements are not feasible.

Thermal " conductivities determined in the laboratory for a series of
cores and samples from the Utah-Colorado area adjacent to.that being
studied are given in Appendix I. All values of thermal conductivity are tabula-

“ted in hundredths of a unit of K (cal/cm sec°C) as reported to the writer

However; it should not be implied that the values are considered this preci-
se. Some repeat measurements of thermal conductivity on selected: samp-
ples indicated a variable accuracy which depended on the operator and
condition of the equipment. Perhaps +5 per cent is a fair estimate of the
overall accuracy of the conductivity measurements. .

Thermal conductivities K used in computing the mean thermal convcluctl-
vity K for the various sections are given in Appendix II. In the Reeder well
the lithology and thicknesses of the formations encountered in drilling were
taken from the log by Ralph H. King (Severy et al., 1949). A detailed log was
not available for the Crescent Eagle and-Brendell wells. But the upper section
above the salt is similar to and slightly thicker than in the Reeder well. A
thin bed of th= Paradox Member of the Hermosa Formation was reported
above the Paradox salt. A log of the Balsley well provided by D. F. Russell

‘(personal communication, 1959), showed the salt section to be slightly dif-

ferent in compostion from that in the Reeder well. An interpretation of
the drilling log for the Hyde well is shown on Figure 6. The deepest forma-
tion reached in the Hyde well, indicated on the log as (X?), may be gra-
nitic rock or wash, but it was not reported as such by the driller.

Heat flow values for all the wells, and terms used in their determina-
tions, are summarized in Table 2.

Table. 2 - Summary of values for mean thermal conductivity K,
geothermal gradient b, and heat flow.

Geological material K x 168 b Heat flow
cal/cm sec oC oC/km pcal/cm? sec
Reeder No [
Formations dvcrlying salt 354 374 1.32

Paradox salt , 8.44 15.7 . 1.32

Crescent Eagle No I
Formations overlying salt 3.38 38.6 1.30

Brendell No |
Formations overlying salt 3.38 394 133

Balsley Ne I-C

Formations Mbr. Hermosa Fm. 351 314 1.10
Paradox salt 9.00 123 1.11

Hyde Neo |

‘Morrison through Hermosa Fms. 5.23 194 1.01



SUMMARY AND CONCLUSIONS.

Some interesting information and important conclusions have developed
from the findings of this study of earth temperatures in drill holes of Grand
County, Utah. It was fortunate that such a location was chosen for drilling
a new well, for the following reasons: The location was on a previously dril-
led anticlinal structure. The moderately thick sediments are underlain by
salt, a very good conductor of heat. A rather varied group of geological
formations occur here. Two wells were present within a few hundred feet
of the new well. In one of these wells temperatures had been measured
previously; the other well had been idle for a long time. A well in which
temperatures had been measured several times was located in a different
part of the structure and another well was located a short distance from
the new well and off the structure. Also, tests of thermal conductivity on
the core and outcrop samples made it possible to evaluate the much earlier
observations and to determine the heat flow.

Geothermal measurements in drill holes are of very questionable value,
unless temperatures have returned to their predrilling state throughout the
hole. This very fundamental point has been overlooked or neglected in most
published reports on geothermal measurements in wells.

It has been assumed previously that drilling with cabletools produces
only a small disturbance to temperatures in a well. That this may be a very
misleading, or even erroneous assumption will be seen by reference to the
measurements by Henderson (unpublished data) in the Brendell well, Figu-
re 3, and by Henderson and others in the Hyde well, Figure 6. -

Observations in the wells tested are inadequate to prove that definite
changes occur in slope of the geothermal gradient at all boundaries between
formations having different K values. When the formations are thick and
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Fig. 6 - Temperature-depth profile of Hyde No. 1 well, located east of the Salt Valley
anticline and off the structore.



the difterence between their K values 1s large, as 1n the Keeder and Bail-
sley wells (Figg. 4 and 5), there is a pronounced change in the slope of the
geothermal gradient. When the differences between K values of adjacent
formations is small, however,. no changes in slope of the geothermal gra-
dients is indicated. If the formations are thin and the difference between K
values is large, no change in slope of the geothermal gradient is indicated.

- ~ Such arrangements of the formations are found in the Hyde well (Fig. 6).

The Paradox Member containis beds of shale, anhydrite, etc., but the geo-
thermal gradients in it,-as sHown by the Reeder and Balsley wells, show no
change in slope, thus indicating no apparent change in thermal conducti-
vity within the section measured.

Thermal conductivities of the natural salt cores from the Reeder well
(Table 2) are lower than values given elsewhere (Birch et al, 1942; Herrin
and Clark, 1956; and others). The variations in these measured conducti-
vities of salt seem to depend more on crystal arrangement and size in the sam-
ples tested than on composition when the individual measurements are com-
pared. For example, the conductivity of sylvite in one core is 9.33 x 10-3
cal/cm sec °C, but in another it is 11.03-x.10-3. Crystals of halite that are 7
inches in diameter (Hite and Gere, 1958, p. 223) have been measured from
this area. '

Moisture has an appreciable effect on the K values of certain rock sam-
ples. This is evident (Appendix II) for the Salt Wash Sandstone Member
of the Morrison Formation; limestone of the Summerville Formation; Bru-
shy Basin Shale Member of the Morrison Formation; and Mancos Shale.
The area from which these rocks and cores were collected is semidesert.
Natural water content of rocks from such an area is low. K values measured
on dry samples that are more nearly in the natural state were used in
most instances for the heat-flow calculations.

Sandstones of the area have the greatest range of K values, varying
from 2.04 x 10-? for the Burro Canyon Formation (Cretaceous) to 11.97 x
x 10-3 for the Dakota with values for various sandstones intervening. A
comparison can be made between the K values of outcrop sample and core
for two sandstones. For the Entrada Sandstone (Jurassic) mean wvalues
are 2.95 x 10-3 and 6.05 x 10-3 and for sand of the Moenkopi Formation
(Triassic and Triassic (?)) 5.04 x 10-? and 6.34 x 10~3 respectively. A larger
group of samples from each would give a much better comparison.

The geothermal gradient and heat flow are highest in the graben area
and somewhat lower in the area of the exposed Hermosa Formation of
the anticline. Lowest geothermal conductivity and disposition, apparently
exerts a definite and pronounced effect on the heat flow in the anticlinal
area. Heat-flow values similar to those in the Paradox salt were reported
by Herrin and Clark (1956) in the Salado salt of the New Mexico-Texas
area: 1.0 to 1.3 4 cal/cm? sec.

A temperature-depth profile may be examined for undisturbed tempera-
ture conditions, using the following as criteria: (1) the observed tempera-
ture differ only by small amounts from those computed by least squares;
(2) the geothermal gradient computed by using temperatures and depths
at two selected points is nearly in coincidence with the gradient computed
by least squares; (3) the values of e is very close to the mean value of —1.5°F ;
(4) the geothermal gradient in a drilled well becomes steeper with increa-
sed idle time as temperatures approach the undisturbed pre-drilling values.



Appendix'1 - Thermal conductivity of rocks of Utah and Colorado

Speci t . . Conductivity
. pecumen ’ - K x 103(cal/cm sec °C)
Material and Place 4/ . '
geologic unit Collected Number | Kind?/ Range ' Mean
V -Chert, Summerville Fm. ANM S 10.10; 10.47 10.28
Conglomerate, Shinarump ANM 2 S 4.11; 5.13 4.62
Mbr. of Chinle Fm. o
Limestone, Summerville ANM 1 S —_— 6.75¢/
Fm. ) ’ : :
Limestone, Summerville ANM 2 S 5.42; 6.47 5.4
Fm.
Sandstone, Salt Wash ANM 4 S 895 - 9.37 9.154/
Mbr. of Morrison Fm. :
Sandstone, Salt Wash ANM 2 S 3.12; - 336 324
Mbr. of Morrison Fm.
Sandstone, Dakota Ss. ANM 5 S 920 - 1197 10.52¢/
Sandstone, Entrada Ss. ANM S 236 - 3.99 295
Sandstone, Burro Canyon ANM 1 S —_—— 2.04
Fm.
Sandstone, Chinle Fm. CR 7 'S 392 - 5.76 475
Sandstone, Wingate Ss. CR 2 S 3.27; 3.30 3.28
Sandstone, Kayenta Fm. CR 8 S 248 - 509 ° 3.86
Sandstone, Moenkopi Fm. CR 2 S 4,96, 5.12 5.04
Sandstone, Navajo Ss. CR 2 ) 3.19; 3.30 324
Shale, Brushy Basin Mbr. ANM 2. S 6.03; 6.62 6.32¢/
of Morrison Fm. :
Shale, Brushy Basin Mbr. ANM 1 S S 4.59
of Morrison Fm.
Shale, Mancos Sh. ANM 2 S 2.96¢/; 3123 3.23¢/
Shale, Mancos Sh. ANM 1 - S . 2.704/
Shale, Carmel Fm. ANM 4 S. 269 - 6.18 4.11
Sandy shale, Summerville  ANM 1 R 3.70
.. Fm. )
Limestone, shaly, Cutler CP 1 C S 5.73
Fm.
Sandstone, silty, Cutler cp 9 C 468 - 5.96 5.19 .
Fm, .
Sandstone, Cutler Fm. CPp - 1 C _ 6.28
Sandstone, shaly, Cutler CP 2 C 5.48; 5.72 5.60
Fm. .
Sandstone, Rico Fm. -CP 2 C 4.82; 4385 . 4.84
Sandstone, Entrada S$s. Ccp 9 o 33t - 7.90 521
Sandstone, Moenkopi Fm. Ccp -2 C 6.45; 7.10 6.78
Sandstone, Summerville CP 3 C 369 - 403 392
Fm.
Sandstone, Salt Wash Mbr. cp 29 c 324 - 718 488
Shale, Cutler Fm. CR 1 C —_— 2.14
Shale, silty, Cutler Fm. CR 3 o 288 - 378 343
Siltstone, Cutler Fm. CR 3 C 366 - 4.54 4.05
Siltstone, Cutler Fm. CP 2 [} 6.05; 7.21 6.63
"Siltstone, Chinle Fm. CP 2 C 4.64; 5.77 5.21
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Conductivity

Speciment )
. Specimen : - | K x 103(cal/cm sec 5C)
Material and Place a/ : . ' .
geologic unit Collected Number | Kind®/ } Range . Mean
Siltstone, Moenkopi Fm. cP 1 c e—— . 8.32
Siltstone, Salt Wash Mbr. CP '3 C 197 - 441 3.38
Siltstone, Summervxlle ‘CP 6 C 289 . 652 428
Fm. . :
Sandstone Salt Wash Mbr. CP 21 Cc 224 - 832 5.30
Sandstone, Summerville CPp 1 C —_— 281
Fm.
Salt, Paradox (containing TU 14 C 933 - 1239 10.81

halite, sylvite, carnallite,
and anhydrite

a/ ANM - Arches National Monument, ne;r ‘Moab, Utah; CR - Colorado'River near
Moab, Utah; CP - Colorado Plateau, near Montrose, Colorado TU - near Thompsons Ut.

b/ S - Hand sample C - Core.
¢/ Wet.

d/ Partly saturated.

e/ Thin disc; chipped edge.

appendix I1 - Source of K valuesa/

[For rock types not collected or tested, values of thermal conductivity for similar roks

were taken from published tables (Birch et al., 1942].

Reeder No. 1

Mancos Shale - best value

Dakota Sandstone - average value .
Salt Wash sandstone - average value of partly saturated

Shale - median value of Brushy Basin shale and of Salt Wash snlstone and

mudstone .
Limestone - from Birch et al. (1942)

Paradox salt
Shale - mean value of Cutler Formation silty shale
Sandstone - mean value of Morrison Formation

Salt - mean value
Anhydrite - only a few streaks mcluded wnh salt
Dolomite - only a few streaks included with sandstone

Crescent Eagle No. | and Brendell No. 1

Same as in Reeder No. 1 except Hermosa Formation . mean value determined

from sandy limestone, K = 5.94, and shale, K =272 .

Balsley No I-C

Kx103
cal/cm
sec oC

323

10.52
9.15

5.75
4.00

3.26
9.15
10.61

3.14

Sandstone - same as in Reeder No. 1 (only 4 ft in well, so value used is

unimportant.)

Gypsum - from Birch et al. (1942) .

Anhydrite - from Birch et al. (1942)
Limestone - from Birch et al. (1942)

(only 2 ft in well, so value used is ummportant)
Paradox salt - same as for Reeder well.

2.98
10.80
4.00



Hyde No. 1

Shale - median value of "Brushy Basin, Mancos, Carmel Summerville shales,”
Summerville silstones and mudstones, and Salt Wash silstones used in upper
section to 1.348 ft. N .

Shale - mean’ value of Cutler, Chindle, Moenkopl sﬂtstones used in lower section

Limestone - mean value of Summerville Formation high values

Sandy shale - mean value of Carmel, Summerwlle Cutler Formations

»Sandstone - average value of Morrison, Summerville, Entrada Formations used
in upper section to [.348 ft

Sandstone - average value of Navajo, Kayenta, ngate Chm]e Moenkopx Cutler
Rico Formations used in lower section . . . . . .

Talc - from Birch et al. (1942)

Sandy hmestone - average of Summerville Formanon values and va]ues from
Birch et al. (1942) used in the upper section to 1.348 ft

Sandy limestone - mean value of Summerville Formation used for mlddle
.section to 2,300 ft .

Sandy limestone - Summerville Formatlon hlgh valuc used in deep section .

a/ From Appendix I unless source is given.

Appendix III - Temperature observations in wells.

323
4.96
6.61

370

©6.05

6.34
220

5.45

6.61
675

Well Depth-feet Temperature °F Location
Crescent Eagle No. 1 100 60.1 Sec. 4, T 22
500 66.5 S,R19E
1,1000 71.2 measured by
1,500 88.3 H. Cecil Spicer
1,950 97.0 8-1042
Brendell No. 1 100 62.7a/ Sec. 9, T 22
500 67.1 S, R 19 E
1,000 . 710 measured by
1,500 . 88.7 - H. Cecil Spicer
1942
Reeder No. 1 4,209 114,3 Sec. 4, T 22
S, R 19 E-

measured by
H. Cecil Spicer

8-4-42
Reeder No. 1 - 100 "64.1 - As above;
: 500 70.0 measured by
1,000 79,2 H. Cecil Spicer
1,500 89,2 104 - 642,
-+ 2,000 96,3
2,100 . 98.8
2,500 ’ 102.4
3,000 107.0
3,095 107.4

a/ In error; no ice for thermometers.
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UNI. D STATES

DEPARTMENT OF THE INTER!OR
' - GEOLOGICAL SURVEY fj::

SUBMIT IN DUPLICA

| (See other in-
slrucuong on
reverse side)

- . Form approved. 4/\/
e Budget. Bm‘eau No. 42—R355 5‘(

a. LEABE DESIGNATION AND bERIAL NoO.

Utah 0122460 e

WELL COMPLETION OR RECOMPLETION REPORT AND LOG*

6. m lNDlAN ALLOTTEE OR 'mmm NA \)

w RN, iz

1. UMT AOREEMEI\T

Wild Cow

o
i

O

%
7

T

ER T RN

o

1 TYPE OF_WELL: LQIL L fT GAs ] Wl I
o wWELL LJ WELL L]’ DRY I-El( Other ___=..
b. TYPE OF COMPLETION: . fmi 1
{ NEw WORK DEEP- D © PLUG DIFF. 1= i

; WELL OVER EN DBACK LEESVR. Other! = : .
2. NAME OF OPERATOR ] N ‘ !
! ALPINE OIL COMPANY, INC, ;g;g

H !

3. ADDRESS OF OPERATOR _

4

| 722 Patterson Building, Denver, Colorado

4 LOCATION
A.t surface

¢

At top prod. interval reported below
H

i
At total depth

i
H
i

OF WELL (Report location clearly and in accordance with any State requtremente)‘

1 -~
1
1

MvaAa

i
'
§

10 FIELD AND POOL, OB W!LDCAT

e

25E

14. PERMIT NoO.

DATE ISSUED

2
|
|
T
E

12 COUNTY o
S PARISH i

Gran

15. DATE SPUDDED

1/30/64

/2/3/64

16. DATE T.D. BEACHED

17,

DATE COMPL. (Ready to prod.y

i
' ¢

17..i
HI

18 msvuxons (DF, REB, RT; GB. mc.)

s ~

20. TOTAL DEPTH, MD & 'rvp- . 21. PLUG, BACK T.D., MD & TVD 22. IF MULTIPLE COMPL o B { 23. INTERVALS {ROTARY: TOOLS
i : T HOW MAN b o A b DRILLED BY o
i I lo 46 08 x ‘51'
: ! — o

24.

25. WAS DIRECTIONAL
: sunvmy MADE

Gamma Ray & Temperature

CASING RECORD (Report all atr{rigé '

% CASING SIZE WEIGHT, LB./FT.

DEPTH SET (MD)

HOLE SIZE

71‘!

375 ! -'Surf.

!
i

LINER RECORD

TUBING'

RECORD;

|
¥
I
y
]
H

{ s1zg TOP (MD)

BOTTOM (MD)

SACKS CEMENT*

SCREEN :

DEETH sa’r .(mz)

{

31. PERFORATION RECORD (Interval, size and number) 32.
«f DEPTH ]
i
i
i
; CoA e e e |7s
! SUREEE R S -y {1
f i ToLr T e
33.* | i £ " PRODUCTION| :
DATE PRODUCTION METHOD (Flowmg, gas lift, pumpmg—uze and type of pump)

FIRST PRODUCTION

DATE OF TEST HOURS TESTED CHOKE SIZE PROD'N. FOR OIL—BBL.
i { T e ~TEST PERIOD. L :
FLOW.:TUBINO PRESS. | CASING PRESSURE, | “CALCULATED  OIL—BBL. |~ -
: % 27| 24-AOUR- BATE | Y !
: i
| — | |

34. DISPOSKTION OF GAs_(Sold, used jorjuel vented ctc)

35. LIST OF ATTACEMENTS
i)
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General: This form is desxgned for submltting a complete ahd correct well lcompletlon report and log on alt types of lands and leases to either a Federal agency or a State ngency. z
or bbth, pursuant to applicable Federal and/or State laws ‘and! regulations Any necessary special; instructions concernlng the use of thls tormz and the number of coples to. be- &
submitted, particularly iwith. -regard|to local area, or regional procedures and practices,' either are“shown below orswill ‘e’ Issued, by, or may be obtained trom, the local Federal 4
and/or State office. See lnstructlons on items 22 and 24,.and 33, below regardlng separate reports Afor separate completlons ! ,_ ! - - P
If -not filed prior to the time: this simmary record is submitted copies of ‘all ,currently, available logs | (drillérs; geologists, sample and core analysis all typesfelectrlc. etc. ), forma-’ 4
tion'and pressure tests’ and directional surveys, should be attached hereto, to the extent xrequired by applicable Federal. and/ori State laws and regulathns Al attachments 3
should be listed on thig forui, see item 85 | PG 1 A ' ] - [ u i B s} (6.5 £9
Item 4: If-there are no applicable’ State, requirements locations on Federal “or Indlan land should be descrlbed ln accordance wlth Federal requirements‘ Consult local'“Sta e -
orFederal:office for spécific Instruetions.:! % | 1 17 beay i e Sl w0 2 O 8 L £
ltem-18: Indlcnte which. elevation is used as reference (where not otherwlse shown) for depth mensurements glven in- other spaces on this® form ‘and in any a'ttuchments‘ RS
Items 22 und 24: If this well is completed for sepamte productlon from more thnn one lnterval zone (multiple completion), so state in item 22, un«f‘ln item 24 show the produclng
interval, or intervals,: top (8) bottom (s).;and name(s) (4f, any) for only-the lnterval reportéd in item 83. Submlt a separate report (page”) on thls form,grdequately ldeh\tlﬂed
for ench additional interval to be Separately’ produced, showlng the additional data! pertinent to such interval.<; @ S TR T = 3 ql
1tém 29: “Sacks Cement" Attached supplemental records ,for thlS well should show:the detalls of Aany multiplé- stage ceménting and the locatlon of the ceme:ltlng tool
. Ifem 33: Submit a sepamte completlon report o thls form 'forl ea.ch ‘interval to be separatel# produced. (Seellnstructlon for ltems 22 and 24 above )] o -l,
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j SHOW ALL IMPORTANT ZONES OF iPOROSITY AND co} i'rmN'rs 'rnmwos conmp INTERVALS, ,Axn ALL DRILL-STBM TBSTS, xNCLpnmo GEOLOGIQ MARKBRS - s
B DEPTH INTHRVAL TEs’rED,IcusmON USED. 'rmm TOOL ornN FLOW[NG AND. SHUT-IN FRESSURES, AND RECOVERIES - i t e et ", _(. e s
‘ ! rom\u\'ron | ! Top | | i LA nsscmrrrdn. éom‘murs, BTC. ~ [ Y | 2 T - ToP L ol
T = S o £ e “NAME RS e - N,
l By i ‘ b e 3 31 ' .': Y| meas. beere ||reusvirr.oeta §
Mesa’ Verde' e R | 4 I £ - ! RO R
- |Sandstone || 3507 | 17| o] CEL R AR A I
o ! R . S . ll,‘-.:._- l l ; 3 = '_I “ ; ; e ; '\:: .
Mancoé Shale Dol b ' S =l (b sty {‘u
) , i i o Tl & i
Dakota 'Silt Pl TR Hoox o Gloiw g
R . i B -3 R
Upper': Dak.: 5d. ol T P 3 5 8 % i SRS
Sec. ('Siltad out) . A132° ‘ - ' I B R 0 o
s l ’ 3%‘ ! : 2 e o ! ', [ R :;\ w
LOWBF Dak.- sd. N i i o o = w i :.?' - E‘} ; Cv Y O
A5 A e oy 4 . T 7 3 = o T I Y
Bed.(siltad outl | 4184 _ HE g i BRI L
MR Y Vo Giog £ P PR lep ety
Cedar §Mtn. Shale e ’ 4214,; '-_" 4184 cé - ]' > S : - IR -
H T g om e LA - BT b q = T . R TN
Morrison Shnle 1142697 | 1 4214 A i SR S pim oy -
Y- 5 ’ ’ ! : o ’ & 5§ - =] . W Dl e
Morrison 8d. (gan L_f 4284 i1 4269 - I g - I _ P
i 3 ap s » Wl e 2, s Y Y
Morrison Shala :1 ',! 4284 } o 5 o i - £l 5 % : ;\ ':.{]
. sooql 3 R . £ ¥ _ - / Y & L : J j_;‘
, P oy X . : Y . i 13 5 o ~ - e
i N “ o I i R - b | o ol A
L z 2, - ! R e A E L 1
NS - 2 bl SIS PN A T 1 llE 0
P B 1 I R S o - i ogu R
| T T e i I Y AL ; M EooglmiEimE 8 gAY
Cpew & & = L ‘ B S TS P Icog: R - S b B S
- S M & W E 5 & o Ll HEe |12
f\'\ R ”} >‘ ,': i 5 ;:: 2 o B v -2 « c I EI L- - 4 :
|+ T I R & = N - - . i R R B | P B P o -
1 f‘ P ] I 3 4 i i i . CIRPLES L a2 I ERCHIEN AR SR AT [ S &y
Lol IS o i o . B e = e b f», t O S S R I R EAA SR | v
e il o 5 ) 2 it = - IR I T S0 ) z = R B Coe
e " - “ ¥ ] B A 1.9, GOVERNMENT. PRINTING OFFICE : 196%0-603635 | | Nz R " ; - 5.‘, ; JEL
[Te) B el 2 . = b | X R el i D1 ey v - [ ...‘ R
o o 'y o e o IS o T B Potasd @ T ~'\l



A |

4 - ~
Budget Bureau No. 42-R-355.8.

Approval expires 12-31-55.
Salt Lake City

U. 8. Lanp OrricE ..

‘Form 9-330

SLC 071064
) SERIAL NUMBER . o
B LEesss or PerMIT TO PROSPECT --__L_:.:(
: =Y
UNITED STATES. o
19 DEPARTMENT OF THE INTERIOR o
GEOLOGICAL SURVEY
LLOG OF OIL OR GAS WELL
LOCATE WELL CORRECTLY .
Compaﬁy _An;e_riqan C_!._:_i:max ‘ng'.!_‘.g}‘g_‘.‘!.z.n___;(:qggcfress 1845 Sham&n___s t., Denver 3 :
Lessor oﬁ@&m&_--_-_---_-;-_______'_ ..... memmenee Field So. Bar-X State Utah
" Well No. - Sec. 12 1. _;.Z_st_Qg.-lMeridian _____ SL County - Grand
. ' . : . ]
Location .660.__ ft,g“} of . Line and 560 ftj%; Jof B Lineof . Section 19  mocation 2101
. . . * - {Derrick floor relative to sea leval)
The information given herewith is a complete and correct record ¢f the welland all k done thereon
so far as can be determined from all available records.
" : Signed -\ AR AL
Date . December 12, 1958 Title__.. Fleld Engineer
The summary on this page is for the condition of the well at above date.
Commenced drilling _QOctober 21 1929 TFinished drilling __October 26 19..98
OIL OR GAS SANDS CR ZONES
. (Denote gas by @)
No. 1, from None 7 No. 4, from ... to .
No. 2, from ____._________ e b0 No. 5, from-____________________ to - -
No. 3, from __.! N 7 S Neo. 6, from ... to —
. IMPORTANT WATER SANDS
No. 1, from .. B0 e « No. 3, from oo 00 s o
No. 2, from .. 0 No. 4, from 60 -
CASING RECORD
cssfiz:g j?g:if%l(‘)% Thrl(::gg per Make Arxfount Kind of shoe | Cutand pulled from “O!Ziforate;o— Purpose
10-3/4%132.75¢ 8. 152.92' Hal. = |
orepoig i bpiEe oL pLIgRee 4616 DO( 1V (0 (62f [OL 2.5({6L" BAP(6 KIVG O] LIY(6LIT] freeq* boepsron’ suUq L6211j1Y 0} bnmbiug oL pajrug:
L EQEILYCEGY,, OL J6 1T IV {16 HE| EIAT T1¥ GS¢ QUG [OCEIOW | JL TPV Z6]] Py Pevl YRUTIIIe] LS qul6™ ey Uoeiun| vu ] Vimpet:
v-;:;’;- FP-LON20 LR OR-§[C- JAGLE SILL 12 L CRIIRT | TL SUL16. 2610 o cuanfiad INUGe TG CHAIUR LRISG UL SIq I sk _Ca7u_age.

FOLD ] MARK

If!

2 o1 [6 BLevice( IwhoL{yncg

10 §5LG ¥ qoIDiGe PrafpLh of (U6 #G]]] BIEIe6 B9(6 1 QORTI] [P6 Q4]

o[ L64LI]

1uR® (08G[pGeL

. 2p R g . Lo U oo N

FATT TS oI ALY
Py o w el -Srebrpw DAt b g Rl i o Qg Se =S i SE S S

P

2' COAEBMHENY

BHIXLIMEC OLRICE

13—E300%-5

i i
MUDDING AND CEMENTING RECORD

‘.*j, cssixz:g Yrhera set Number sacEks of 6ement Mcthod used Mud gravity Amount of mud used
10-3/4" | 349" 1lé Disp. | Air -None

" PLUGS AND ADAPTERS
| '
Length .......78




: ~-MLSP i ALT- None
AN 4 £7
- i
a A . PLUGS 'AP;JD ADAPTERS ' :
O Heaving plug—-Material .._... ament - Length .. 283 . Depth set .-3200= LI
- ¢ . Cemen iy 14 cpth set 32083448
Adapters—Magerial .l Size S i memmeammns
: ' SHOOTING RECORD
Blze - Shell used . i Explosive used ‘ ’ Qu:r.inﬁty ' Date Depth shot Depth cleaned out
_____ )
; _ TOOLS USED
Rotary tools were used from _guzface-- feet to 13278 - feet, and from ... feet to ... feet
Cable tools were used from ...l .. N feet to _fooeo.___. feet, and from _._____________ feet to ... feet
. DATES L @.‘,p)- 16-28-5%
________________________ ey 1900 0 Put to producing Dy Hoke s 19
The produy ction for the first 24 hours was ...l barrels of fluid of which —______. To was 'oil; ________ %
emulsion; - .% water; and _..__1% sediment. Gravity, °Bé. _.___._ ‘
If gas well, cu. ft. per 24 hmﬁs -ezzeereeeseeeeeeooo!  Gallons gasoline per 1,000 cu. ft. of gas ...
Rock prespure, Ibs. per sq. inl. - ... :
. . EMPLOYEES
"""" Georgé“cinder"""“*"""’ Driller G- Hy-Bakeg ooy Driller
YLy i Doviglegg |- Diiller S — , Driller
FORMATION RECORD ’ : Coe
i FROM— TO— ) TOTAL FEET : ' FORMATION
3 0 2468 2468 Mancos
2468 | 2618 . 150 | Dakota
2618 2940 - |- 322 '~ Morrisom
2940 - 3149 - s 209 .. Morrison - Salt -Wash - - - -
3149 | 3266 .115 Summerville
3264 . 3278 14 Entrada
: 1;3“;
Fesa
N
ESOT— [*AS ' TOT T EREL [bVERL TTEGD ST RTUA 3

EOBWV.LIOM BEECOKD—Cougiuneq

- A ’ ) g et
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Table 1 — Generalized deseription and water-hearing properties of
rocks in central and eastern parts of Uinta Basin, Utah

Sources: Abbott, Ward, 1957; Kay, J. L., 1934%; Kinney, D. M., 1949 and 1955; Maclachlan, M, E., 1957; Samborn, A. F., Darrow, D. L., and Liscomnb, R. L., 1957;
Stokes, W. L., 1952 and 1957; and Walton, P. T., 1957.

System Series Formation ay:sgl T?},::?;“ Description Distribution and structure Water-bearing properties
Quaterpary Recent and Alluvium aod Qao 1 - 200 Gravel, sand, and silt; Outwash gravel prominent Probably will supply water
Pleistocene outwash gravel generally unconsolidated along Uinta River drainage. to shallow wells wherever
Recent alluvium occurs in it 1s more than 20 feet
' most etresm valleys thick
Tertiary Miccene(?) Bishop conglomerate Tb 1 - 800 Conglomerate of rounded to South slope of Uinta Moun- Unknown
subapgular boulders in sand- | talos dipping gently avay
stone mAtrix from mountaioe
Oligocene Duchesne River Tdr 50 - 300 Mudstone, siltatope, sand- Underlies surface over Probably poor
or Eocene farmation atone in beds 2 to § ft northern end eastern parte
thick, commonly separated of basin. Normally flat
by unconsolidated beds of lying; maximum dipa 2° - LO
similor material
Upper Eocene Uinta formation Tu 1,500t Green to reddish shale Underlivns eurface over “Probably-poor.except that
capped in placew by 30 to aouthern half of basin; sandatone cap mn\yTupply
50 ft of sandutone in beds underlics Duchesne River small quantities of water
a few Iinches to a few feet formation elsewhere. Nor- to wvells
thick mally flat lying; maximum
dips 2° - 4@
Eocene Green River formation Tgr | About 1,500 ft Black shale, sandetone, and | Underlies entire basin but Water occurs with oil in
(divided into Evamcua- where exposed; oolitic limestone, Gil- and | 1s several thousend feet eandstone lenses, but it is
tioo Creek, Parachute a8 much as 4,000 | gas-producing sandetone and |[below eurface along axia of [ geoerally too highly miner-
Creek, Garden Gulch,- ft in subsurface | shale : basgin* alized for use
and Douglas Creek {5,600 rt record-|
menbers) ed in one well)
Lower Eocepe Wasatch formation Tw 1,500 - 5,000 Mudstone, sandstone, con- Underlies entirebasin - i{a Unknown
glomerate, and minor amounts | more than 10,000 ft below
of limestone; predominantly | surface at deepest part.
fluvietile red beds See figure 3 for structure.
May include older rocks
Tertiary and Paleocene North Horp formation Not 500 - 1,600 Interbedded sandstone con- Probebly does not crop out Unknown
Cretaceous and Upper shown glom:rate, shale, and lime- | within area of this report.
Cretacecus on map stone May occur in the subsurface
Cratareoun . Upper Mesaverde formation Kmv 400 - 1,200 Fine. to wedium-grained Crops out at eastern end of [ Probably can pupply small
Cretaceoun gandstone, dark-gray shale, |[basin. Probably underlies quantities of water to wells’
l{gnitic shale and lignite, | entire basin from sandstone
Sandstone predominates in
lower half of formation, and
lignitic shale and lignite
are present only ip upper
part
Mapcos shale 3,500 - 5,000 Gray marine mudatope with Crops out northesst of basin.] Sendstone lenses may supply
. {includes-rocks equi- eastward-thinning sapdstone Probably underlies entire water, vwhich 1s likely of
N valent to@r_yd nd lenses basin poor Quality because en=-
Ferron sandetone mem- . closing shale contoins
bers and Frontier gypaum, to wells
. sandstone member, and
intertonguing sand-
atone lenees of the
Mesaverde formation)
Krnd
Dekota sandatcne 50 - 90 Congloperatic sandstone that | Crops out porth and portheast] Rock is probably too dense
{included with Mancos repreoents advance of Cre- of basin. Probably under- to supply water to wells ip
ehale on gemeralized taceous sea; transects time lies entire basin quantity
map) )<\ lines
Lover Cedar Mountein Not Green, purple, and maroon Probably underliea entire Unknown
Cretaceous formation ahovn mudstone, with discontinuous basin; thickena to southwest
(1ncludes Buckhorn on map . conglomerate and conglomer-
conglomerate member; e B atic sandstone at base
Stokes 1952) -
Jurasaic Upper Morrison formation . Ja 800 - 1,000 varicolored mudstone and Crops out north and north- - {-Probably poor -- - =
Juraesic “(probably moatly equiv+| claystone . ] east of basin. Probably
alent to the Brushy ,underlies entire basin
Basin shale memper of X qet
southeastern Utah)
Curtis formation 250 - 300 Fossiliferous, glauconitic do. To.
sandstone, shale, and sandy
limestone
Eotrada sandstone 100 - 175 Principally crosebedded do. Can supply small quantities
eolian sandstone . of good water to wells
JRu
Upper and Carmel formation 125 - 170 Red sandstone, shale, and do, Probably poor
Middlie siltstone
Jurassic | N
Jurassic Nave jo sandatone 700 - 900 Crossbedded calcareous do. Can supply modermte quanti-
and sandstone See figure 3 for structure ties of good vater to wells
Triassic(?) near outcrop area on aouth
slope of Uinta Mta. Quality
of water may be poor where
Navajo 1e 2,000 - 3,000 feet
L y or more below surface
Triaegic Upper Chinle formation 250 Bagal sandstone or conglom- | Crops out north end porth- Probably poor except in
Triasssic (includes Shinarump erate overlain by red-orange,| esst of basin. Probably Shinarump
member ) purple, or green claystone underlies entire basin
te cinglomerate. Copnglomer-
ate of Shiparump member filly
chennele in Moenkopi forma-
tion
Bem
Niddle( 1) and| Moenkopi formation 700 - 800 Red beds of unfossiliferous do. Probably poor
Lover (included with Chinle i sandetone, siltstone, and
Triassic formation on wap) clayotone both above and
: below a middle fossilifer-
ous limestone member
Permian Park City formation 200t Thick limeatone with inter- do. Supplies water from springs
calated quartzite and sand- in Ashley Creek valley porth
store of Verpal and in Whiterocke
River valley
Ppp
Phosphoria formation Lo - 60 Phosphatic shale with thin Reported as a séparate unit | Water reported from Phos-
(1ocluded with Park limentone beds caly in vell logs phoria may come from under-
City formation on map) lying Weber sandstone or
. deeper limestone .
Pepnaylvanian Weber sandstone 1,000 - 1,200 Masaive, crossbedded, fine~ | Crops out north and north- In Ashley Valley rield water
to coarse-grained sandstone | east of basin. Probably produced from 4,000 ft below
underlies entire basin surface is usable for irri-
gation
Pwm
Horgan formation 1,100 - 1,300 Thick-bedded, cherty, fossild do. Probably poor
(included with Weber iferous limestone in lower
sandstone on map) menber and red sandy shale,
buff and red croasbedded
. sandstone, and thin bede of
{, gray to pink cherty lime-
I stoue in upper member
Peunsylwvanian Peonaylvanian and Mu ).,ooof Principally masaive lime- do. May supply weter from
and Misaissippiav rocks stone with a black fissile caverns or sclutioo channels
Miwaisaipplen undivided. Probably shale unit st top
includes rocks equiv-
alent to Manning Can-
yoo shale, Humbug .
formation, Deseret %
and Madisun limeatunesy
Cawbrisn Neper Cambrian lodore forwstiocn € 100 - 1,200 Thick-bedded, coarse- do. Unknown
grained, srkosic candstone
and arenaceous shale
Precsabrian Uinta Mountatn p€u { 12,000 -~ 15,000 | Red, pink, or white quart- Formws core of Vlnta Arch Do.
group zitic sandetone, with thin in eastern part of Ulnta
shaly partings, and thin- Mountaipa
bedded sericitic apnd sandy
shale intarbedded with
L alabby sandstone




May 8, 1979

MEMORANDUM

T0: Ross Whipple

FROM: Lorie Cahn -

SUBJECT: Conversation with Jim Hood, USGS Water Resources Division,.SLC,
' regarding ground water in Grand Co., Utah.

SUMMARY

The Water Resources division of the USGS has not conducted any field
investigation in the Cisco Dome area of Grand County, Utah. Both the Mancos

+ Shale and the Dakota Sandstone are'extreme1y poor aquifers in this area. The

water bearing members of the Mancos Shale (the Ferron and Emery Sandstones) thin
to the east. The Emery member is nonexistent and the Ferron member is extremely
thin near Cisco. Hood suggésted that shale hydration (anhydrite hydrating to
gypsum) might be a source of .heat.

NOTES:

Conversation with Jim Hood, Water Resources, USGS, 5-3-79.
Lithology and relation to aquifers in East Central Utah

Km - Mancos sh

Ferron and Emery ss members are best aquifers but pinch out and
disappear to east.

~Kd - Dakota ss

Discount as reliable aquifer.

K - Cedar Mtn. Fm

Bottom of fm - not reliable as aquifer but could carry water.



Morrison Fm

Has bentonite but Salt Wash ss memb. yields small quantities of water
under artesian pressure. Some water due to poor sorting.

Summerville Fm

Minute]y interbedded ss, sTts. Fractures filled with gypsum. Yields
- Tittle water.

Curtis Fm

Not good aquifer.

Entrada ss .

Varies in thickness. Potential aquifer of low permeabi]ity.

Carmel ss

Thin;beastward, <100' in Cisco area. Not very permeable, okay for
stock well.

Navajo ss

Best aquifer but not too good. Thihs to east, thin in Cisco area.
Very jointed and fractured. Extremely uniform grn size and is more
permeable than poorly sorted material of same grain size.

Kayenta Fm

Zone of Tower permeability between Navajo and Wingate.

Wingate ss

Not as good aquifer as Navajo but permeability ehhanced'by fracturing
and jnting. ' '

Chinle

Tight ss layer, nothing much for ground water.



P - Kaibab Ls

Not in Cisco area.

P - Cutler Fm

- Upper ss memb. middle sh, slst memb. Thickens to S. As good as
Navajo for water. Poor sorfing, reduces permeability. Potential for
flow of water upward thru column.

P - Hermosa Fm
Paradox Salt mem. is=2000' thick out of Cisco. ’FloWs plastically, Tow

permeability. Well in Green River got good flow of brine in Paradox.
Mostly tight. ' ‘

P - Molas Fm

Dolomite 1s, sh,~200' thick, Karst topog::.

Mississippian - A Tot of permeability, but‘water'moves sTowly. Is major
aquifer in N Colorado. |

HYDRAULIC CONDUCTIVITIES

(figures are off the topbbf his head)

Navajo - 0.2 to 2.0 ft/day: highest hydr. K due to fracture permeability.
Mancos - 10719 to 0.01 ft/day
Norm. - 1 ft/day

Fkacturing as.a local anomaly can triple hydral. K.

OTHER FACTORS WHICH MAY CONTROL THERMAL ANOMALIES ‘

Faulting - Many compression and tension fau]tﬁwesf of Cisco and Crescent Junction
and probably in Cisco. In Green River find deep fluids leaking to
surface along faults (tar seep§,brine seeps). Thrusting to west.



- young ignéous activity in subsurface??
"+ interformational transfer of water at depth.
- shale hydration-- Anhydrite hydrating to gypsum is exothermic under
certain conditions. Find old fractures filled w/ gypsum, selenite.
- radioactive heat generation from plutons.

Lorie Cahn
Geologist

LC/kg
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GEOLOGIC MAP OF EAST CENTRAL UTAH

Compiled by: Lorie S. Cahn
From: Stokes, W. L., et. al., 1964, Geologic Map of Utah

Quaternary

Q = Quaternary undivided

Tertiary
Tu = Uinta Fm
- Tgu = Green River Fm undivided

Tw Wasatch Fm

Tc = Colton Fm

Cretaceous & Tertiary undifferentiated

TK = North Horn Fm and Tuscher Fm

Cretaceous

Ky
Km

Late Cretaceous undivided

Mancos Shale
Kmf:= Ferron Sandstone member of Mancos Shale

Kd = 'Dakota Sandstone

Jurassic

Ju = Juraséic undivided. Morrison Fm through Navajo Sandstone

Triassic?

Jk-= Kayenta Sandstone and Glen Canyon Group



Triassic

Ru = Triaséic undivided. Includes Chinle Fm and Moenkopi Fm.

Paleozoic

Pu = Paleozoic undivided

Precambrian

p€ = Precambrian undivided
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Figure 1. — Index map of the Colorado Plateau in Utah.



The chemical quality of water in the Uinta Formation is defletmined principally by the
lithology of the formation and local recharge conditions. In the”central part of the basin, the
formation is composed predominantly of fine-grained lake,deposits that contain large quan-
tities of soluble salts; but it yields fresh and slightly ?11 e water where local precipitation or
runoff from the Uinta Mountains recharges-the formdtion. In the eastern part of the basin,
where there is little precipitation, wells may yield-sfresh or slightly saline water from coarse-
grained fluvial deposits that contain few soluble salts (Picard, 1957, p. 128).

Duchesife River Formation

e River Formation are a source of fresh water for the
city of Roosevelt and for priydte domestic wells. Data from five water wells indicate a
range in dissolved solids fr 234 to 528 ppm (fig. 6 and table 2) and a range in yield from
about 60 to 340 bwpd (2A40 10 gpm). The source of water in the formation is from recharge
by surface streams thdt cross the area of outcrop and by precipitation directly on the area
of outcrop along th€ north flank of the basin. The formation dips southward, and artesian
conditions occup”where water wells tap the aquifer in T. 2 S., R. 1 W. (USM). Water wells.
penetrate the” Duchesne River to a maximum known depth of 810 feet; however, logs of
oil wells show the formation to be as much as 4,000 feet thick. The electrical log of the well
in sec 3, T. 1 N.,, R. 2 W. (USM) in figure 4 indicates that the base of the slightly saline
wa in the Duchesne River may be as much as 3,460 feet deep. '

Sandstone beds in the Duch

WATER FROM BEDROCK IN THE CANYON LANDS SECTION

The Canyon Lands section is the most structurally complex part of the Colorado Plateau
in Utah. Three upwarps—the San Rafael Swell and Circle Cliffs and Monument Upwarps—
are the major structural elements in the section. The upwarps and adjacent basins are
modified by numerous subsidiary folds and faults. and by the intrusives that formed the
Abajo and Henry Mountains. In the northeastern part of the Canyon Lands section is a
northwest-trending belt of faulted anticlines, including Salt, Spanish, and Lisbon Valleys. Near
the center of this area is the La Sal Mountains, also formed by an intrusive. Sedimentary
rock of Cambrian and Devonian through Cretaceous age are exposed in the Canyon Lands
section or have been identified in oil wells. Table 1, columns 6, 7, 8, and 9, show the strati-
graphic section for the Canyon Lands. ’

Chemical analyses of water from water wells, oil and gas wells, and springs show that
fresh water is in the Hermosa Group, the Rico and Cutler Formations, the Cedar Mesa
Sandstone Member, Organ Rock Tongue, and De Chelly Sandstone Member of the Cutler For-
mation, Chinle Formation, Shinarump Member of the Chinle Formation, Wingate Sandstone,
Kayenta Formation, Navajo Sandstone, Carmel Formation, Entrada and Bluff Sandstones,
Morrison and Burro Canyon Formations, and the Dakota Sandstone. Many of the analyses
are for water from scattered springs and stock wells that are the only source of ground water

for hundreds of square miles.

The electrical logs of oil and gas tests used in constructing figure 8 indicate that water
in bedrock in the Blanding Basin ranges from fresh to saline in.chemical quality.
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Ground-water data are not available for many areas in the Canyon Lands,.mainly be-
cause water wells have not been drilled to test the quantity or quality of water and because
such data were not collected during oil and gas exploration.

Recharge to bedrock aquifers in the Canyon Lands occurs where permeable forma-
tions crop out along the flanks of the Abajo, Henry, and La Sal Mountains, along the flanks
of folds such as the Comb Ridge Monocline, San Rafael Swell, or Waterpocket Fold, and
on the wide expanse of flat-lying aquifers that are exposed between the major structural
elements. Except near the mountains, however, the amount of recharge is generally small
because of the low normal annual precipitation (fig. 2). -

The area of greatest development of ground water in the Canyon Lands section is the
Blanding Basin, an artesian basin east of Comb Ridge in San Juan County. In T. 40 S., R.
21 E., wells in the Glen Canyon Group yield water having less than 500 ppm of dissolved
solids. Eastward from Bluff, the Entrada and Bluff Sandstones and Morrison Formation also
yield fresh and slightly saline water to wells. Near Aneth, however, the ground water has as
much as 8,640 ppm of dissolved solids.

Artesian conditions have also been encountered in wells drilled in formations that crop
out on the flanks of the Abajo, Henry, and La Sal Mountains. The relatively high precipitation
on the mountains is a source of recharge to the formations, and in or near the area of out-
crop the ground water is generally fresh or slightly saline. Few wells have been drilled near
the mountains, however, and the areal extent of the fresh and slightly saline water is unknown.

Table 3 contains selected hydrogeologic data for bedrock formations in the Canyon Lands
section, and the locations of the sampling sites are shown in figures 9, 10, 11, 12, 13, 14, and
15. Following is a summary of the data by formation.

Rocks of Cambrian and Devonian age

Water samples from oil wells have been collected from the Aneth and Elbert Formations, -
the McCracken Member of the Elbert Formation, and the Ouray Limestone of Devonian age,
and from sedimentary rocks of Cambrian and Devonian age that are not differentiated.

Chemical analyses of 9 water samples collected from 8 wells in these formations indicate
that 6 of the samples are briny and the other 3 are moderately or very saline (fig. 9 and
-table 3). The moderately saline samples were from the western part of the Canyon Lands
sectionin T. 36 S., R. 10 E., and T. 26 S., R. 7T E. (Water samples from rocks of Devonian
and Mississippian age are discussed in the next section.)

Rocks of Mississippian age

Water samples from oil wells have been collected from the Leadville, Madison, and Red-
wall Limestones of Mississippian age. These formations, however, generally have not been
differentiated when the samples were collected. The individual formations, therefore, are
stipulated where known, but otherwise they are considered as a unit called ‘‘rocks of Missis-
sippian age.”

Chemical analyses of water from three oil wells in the Leadville Linlestone inT.29 S,
R.10E., T.42S.,,R. 23 E,, and T. 43 S., R. 21 E., showed 8,470, 84,516, and 56,500 ppm of dis-
solved solids (fig. 9 and table 3). In T. 40 S., R. 26 E., and T. 42 S., R. 22 E., water from
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the Leadville Limestone and the Ouray Limestone of Devonian age contained 31,583 and 71,948
ppm of dissolved solids.

~ The Madison Limestone yielded water containing 54,624 and 8,037 ppm of dissolved solids
tooill wellsin T.16 S., R. 12 E., and T. 29 S., R. 10 E. (fig. 9 and table 3).

InT.16S.,, R.9E.,,and T. 36 S., R. 10 E,, 0il wells in the Redwall Limestone yielded
water containing 73,653 and 4,669 ppm of dissolved solids and in T. 15 S., R. 12 E., an o0il well
in the Redwall Limestone and Elbert Formation of Devonian age yielded water containing
67,769 ppm of dissolved solids (fig. 9 and table 3).

Chemical analyses of 52 water samples from the undifferentiated rocks of Mississippian
age showed a range of from 7,172 to 327,283 ppm of dissolved solids (fig. 9 and table 3). Six
of the water samples were moderately saline, 16 samples were very saline, and 30 samples
were brines.

In T. 40 S., R. 7 E., rocks of Mississippian and Devonian age yielded water containing 2,339
ppm of dissolved solids; and in T. 40 S., R. 26 E., and T. 41 S,, R. 21 E., rocks of Mississippian
age and the Ouray Limestone of Devonian age yielded water containing 39,869 and 83,940 ppm
of dissolved solids (fig. 9 and table 3).

An oil well in rocks of Mississippian age and the overlying Molas Formation in T. 35 S,,
R. 3 E., yielded water containing 9,378 ppm of dissolved solids (fig. 9 and table 3) at a rate
of 528 bwpd (16 gpm). .

Hermosa Group

Most of the water samples from the Hermosa Group for which chemical analyses are
available are from oil wells in the Paradox Formation. Analyses of 34 samples show a range
of 5,342 to 397,061 ppm of dissolved solids (fig. 10 and table 3); and 25 of the samples were
brines containing more than 35,000 ppm of dissolved solids. A spring in the Hermosa in T.
33 S., R. 16 E,, yielded water at a rate of 15,300 bwpd (450 gpm) that contained 414 ppm of
dissolved solids. - '

Molas Formation

A water sample from the Molas Formation in an oil well in T. 39 S., R. 13 E., contained
6,035 ppm of dissolved solids (fig. 10 and table 3).

Rico Formation

Chemical analyses of water from the Rico Formation are available for water from five
springs and one water well. Three springs in T. 33 S., R. 15 E., yielded water with 1,220,
3,920, and 4,770 ppm of dissolved solids at rates of about 70, 510, and 850 bwpd (2, 15, and 25
gpm) (fig. 10 and table 3). Two springs in T. 40 S., R. 17 E., and T. 41 S., R. 19 E., yielded
water containing 719 and 3,070 ppm of dissolved solids, each at a rate of about 170 bwpd
(5 gpm). A water well in T. 35 S.; R. 15 E., yielded water containing 318 ppm of dissolved
solids at a rate of 350 bwpd (10 gpm).

-922 .
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Coconino Sandstone

Chemical analyses of water from thrée oil wells in the Coconino Sandstone in T. 16 S.,
R.12E.,, T.18S,,R. 14 E,, and T. 27 S., R. 15 E., showed 17,249, 49,902, and 3,378 ppm of dis-

solved solids (fig. 10 and table 3).

Toroweap Formation

Water from an oil well in the Toroweap Formation in T. 35 S., R. 3 E., contained 7,583
ppm of dissolved solids (fig. 10 and table 3).

Kaibab Limestone

Water from four oil wells in the Kaibab Limestone in T. 29 S.,, R. 10 E.,, T.37S.,R. 2 E.,
T.18S.,, R. 4 E,, and T. 20 S., R. T E., contained 3,720, 14,179, 35,985, and 72,000 ppm of dis-
solved solids (fig. 10 and table 3). A spring in T. 24 S., R. 10 E., yielded water having 2,150
ppm of dissolved solids at a rate of about 170 bwpd (5 gpm). (A water sample from the
Kaibab Limestone and the Sinbad Limestone Member of the Moenkopi Formation is dlscussed
in the section on the Sinbad Limestone Member.) :

Cutler Formation

A water well in the Cutler Formation in T. 25 S., R. 23 E., yielded water having 931 ppm
of dissolved solids at a rate of about 6,800 bwpd (200 gpm) (fig. 10 and table 3). The Cutler
probably contains fresh or slightly saline water in other areas around the flanks of the La
Sal Mountains. A spring in T. 33 S., R. 16 E., yielded water containing 770 ppm of dissolved
solids at a rate of 12,200 bwpd (360 gpm). In T.29 S., R. 26 E., and T. 28 S., R. 23 E., water
from two oil wells in the Cutler contained 4,%7 and 16,331 ppm of dissolved solids.

Cedar Mesa Sandstone Member of Cutler Formation

Two water wells in the Cedar Mesa Sandstone Member in T. 41 S., R. 16 E., and T. 43
S., R. 14 E., yielded water of 1,890 and 656 ppm of dissolved solids at rates of about 100 and
70 bwpd (3 and 2 gpm) (fig. 10 and table 3). Seven springs (in Tps. 36, 37, and 42 S., Rs. 16
18 E.) in the sandstone in San Juan County yielded water containing 298 to 596 ppm of dissolved
solids at rates generally less than 170 bwpd (G gpm).

Organ Rock Tongue of Cutler Formation

"~ A water sampie from an oil well in the Organ Rock Tongue in T. 29 S., R. 10 E., con-
tained 4,487 ppm of dissolved solids (fig. 10 and table 3). Two springs, one in T. 43 S., R.
16 E., and another in T. 34 S., R. 14 E,, yielded water containing 944 and 375 ppm of dissolved
solids. The former yielded less than 3 bwpd (0.1 gpm), but the latter flowed at a rate of about

1,000 bwpd (30 gpm).
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De Chelly Sandstone Member of Cutler Formation

-InT. 41 S., Rs. 24 and 25 E., the De Chelly Sandstone Member yielded water containing
17,262 and 52,187 ppm of dissolved solids from two oil wells (fig. 10 and table 3). The yield
of the well in T. 41 S., R. 24 E., was 270 bwpd (8 gpm). Three springs in the sandstone in
T. 43 S., Rs. 14 and 19 E., yielded fresh water at rates generally less than 140 bwpd (4 gpm).

At Chinle; Ariz., about 90 miles south of Bluff, Utah, water wells in the De Chelly yielded
water containing less than 400 ppm of dissolved solids. Electrical logs of oil wells in the

Blanding Basin indicate that the De Chelly contains fresh or slightly saline water along the

Comb Ridge Monocline, but the water becomes more saline toward the center of the basin.

White Rim Sandstone Member of Cutler Formation

The dissolved-solids content of water from six oil wells in the White Rim Sandstone Mem-
ber in the west-central Canyon Lands section ranged from 2,045 to 6,045 ppm of dissolved solids
(fig. 10 and table 3). Water from two springs in the White Rim in T. 40 S., R. 10 E., yielded
water containing 2,470 and 4,060 ppm of dissolved solids at rates of about 70 and 5,100 bwpd
(2 and 150 'gpm).

Moenkopi Formation

In T. 24 S., R. 13 E., water sampled at two depths in an oil well in the Moenkopi Forma-
tion contained 12,472 and 15,999 ppm of dissolved solids. The latter sample was obtained
‘with a reported yield of 94 bwpd (2.8 gpm). In T. 24 S., R. 14 E., however, another oil well
yielded water from the formation that contained only 4, 187 ppm of dissolved solids (fig. 11
and table 3). Two springs in T. 35 S., Rs. 13 and 14 E., yielded water containing 1,700 and
1,860 ppm of dissolved solids at rates of 15,300 bwpd (450 gpm) and 1,700 to 13,700 bwpd (50
to 400 gpm). Another spring in T. 31 8., R. 14 E., yielded water containing 2,355 ppm of
dissolved solids; and a spring in T. 20 S R. 11 E yielded water contammg 2,250 ppm of
dissolved solids at a rate of 680 bwpd (20 gpm)

Sinbad Limestone Member of Moenkopi Formation

In T. 16 S., R. 12 E,, oil wells in the Sinbad Limestone Member yielded very saline to
briny water. In T. 24.S., R. 13 E., an oil well in the Sinbad yielded water containing 18,125
ppm of dissolved solids (fig. 11 and table 3). In oil wells in T. 29 S., Rs. 10 and 12 E., the
Sinbad yielded water containing 4,437 and 9,130 ppm of dissolved solids, with the latter at
the rate of 432 bwpd (13 gpm). A water sample collected from the Kaibab Limestone, the
Sinbad Limestone Member, and undifferentiated beds in the Moenkopi Formation in an oil
well in T. 29 S., R. 11 E., contained 6,167 ppm of dissolved solids.

Chinle Formation

Water from the Chinle Formation in oil tests infT. 22 S., R. 22 E.,/and T. 26 S., R. R.TE,
contg_xggi_}ﬁ 070 and 20,797 ppm of dissolved solids (fig. 11 and table™ 3) with_the former, at
the rate of 34 bwpd en gpm)' A spring in T. 39 S., R. 14 E., yielded water containing 747
ppm “of dissolved solids. The water from this spring, however, may be discharging at the
top of the Chinlé after percolating downward through rocks of the overlying more permeable
Glen Canyon Group.
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Shinarump Member of Chinle Formation

Water has been produced in oil wells, water wells, springs, mines, and test holes from
the Shinarump Member of the Chinle Formation (fig. 11). The dissolved-solids content of the
water from the several sources were: oil well in T. 24 S., R. 13 E., 5,750 ppm; two water
wells in T. 43 S., R. 4, W., 646 and 710 ppm, with one well yielding 15,300 bwpd (450 gpm);

‘springs in T. 31 S.,, R. 14 E., 1,613 ppm; and T. 41 S., R. 12 E., 840 ppm with the latter spring
- yielding 100 bwpd (3 gpm); mines in T. 35 S., R. 7 E., 8,510 ppm, and T. 37 S., R. 16 E., 5,840

ppm; and test holes in T. 41 S., R. 12 E,, 1,670 and 3,340 ppm (table 3).

Moss Back Member of Chinle Formation

‘Water from the Moss Back Member in an oil test in T. 27 S.; R. 14 E., yielded water con-
taining 4,980 ppm of dissolved solids (fig. 11 and table 3).

Glen Canyon Group

The Glen Canyon Group consists of the 'Wingate Sandstone, the Kayenta Forma_tipnw, and
the Navajo Sandstone. This_widespread sequence of predominantly sandstone’is one of the

e,

Mponant aquifers in the Canyon Lands section because it generally ‘yields fresh 'V\}é'te? -2

to -springs;and in many areas it yields water to wells that is at least suitablé for livesfock:

(fig. 12).

In some wells, the subsurface data available are not detailed enough to identify the aqui-
fer other than as the Glen Canyon Group. Five water wells in T. 40 S., Rs. 21-22 E., yielded
water containing from 239 to 403 ppm of dissolved solids at rates of 750 to 3,400 bwpd (22
to 100 gpm) (table 3). A water well in T. 39 S., R. 25 E., yielded water containing 791 ppm
of “dissolved solids at a rate of 4,320 bwpd (130 gpm). In an oil well in T. 41 S, R. 25 E., the
sandstones yield water containing 3,815 ppm of dissolved solids. An oil well in T. 16 S., R.
13 E., yielded very saline or briny water at a rate of 1,680 bwpd (50 gpm).

Wingate Sandstone

Four water wells in T. 23 S,, R. 21 E,, T.30 S, R. 24 E,, T. 31 S,, R. 22 E., and T. 43 S.,
R. 24 E., yielded water from the Wingate Sandstone that contained from about 300 to 400 ppm
of dissolved solids (fig. 12 and table 3). The yield of two of the wells was 70 and 140 bwpd
(2 and 4 gpm). Sixteen springs in the Wingate yielded water containing from 133 to 914 ppm
of dissolved solids at rates ranging from 17 to 3,840 bwpd (0.5 to 113 gpm). In T. 26 S., R.
7 E., water from an oil well in the Wingate contained 4,079 ppm of dissolved solids. Water
produced from a well that taps the Wingate and also the Entrada and Navajo Sandstones is
discussed in the section on the Entrada Sandstone. Recharge to the Wingate is restricted by
the overlying relatively impermeable Kayenta Formation. Where fracturing and faulting
extend through the Glen Canyon Group, however, water moves downward from the Navajo
Sandstone through the Kayenta into the Wingate.

'A¢cording to the Western Australia Department of Agriculture (1950), beef cattle and adult sheep will
tolerate water containing 10,000 and 12,000 ppm of dissolved solids, respectively.
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Kayenta Formation

The Kayenta Formation generally acts as a barrier to the vertical movement of ground

water rather than as an aquifer (M. E. Cooley, written commun., 1965). Many springs in .

the Glen Canyon Group issue at the base of the Navajo Sandstone or near the top of the
Kayenta because the more impermeable rock of the Kayenta restricts or stops the downward
flow of water.” Three springs in the Kayentain T. 31 S., R. 15 E., T. 39S,, R. 11 E,, and T. 42
S., R. 12 E., yielded water containing 220, 115, and 144 ppm of dlssolved sohds at rates of 70
bwpd 2 gpm) or less (fig. 12 and table 3).

Navajo Sandstone

e RSN,

fMost water wells in the Glen Canyon Group “draw water from the NavaJO Sandstone prob-7

ab]y because it is the shallowest and most permeable formation in the group Twenty-one
water “wells in the Navajo ylelded water’ containing from 171 to 7,250 ppm of dissolved solids
at rates ranging from 70 to 45,400 bwpd (2 to 1,335 gpm) (fig. 12 and table 3). Five of the wells
in Tps. 41 and 42 S., Rs. 21 to 23 E., are in the Blanding Basin, east of Comb Ridge. These
five wells in the Navajo yielded water containing from about 170 to 500 ppm of dissolved
solids at rates ranging from 70 to 1,200 bwpd (2 to 35 gpm). The chemical quality deterio-
rates toward the east, however, and two water wells in the Navajo in T. 41 S,, R. 25 E., yielded
water containing 7,080 and 7,250 ppm of dissolved solids at rates of 2,000 and 2,450 bwpd. (60
and 72 gpm). The recharge area for the aquifer in the Blanding Basin is in the area of out-
crop of the sandstone along the length of Comb Ridge Monocline. Ten wells drilled in the
Navajo in Arizona and Utah to supply water at the Glen Canyon Dam .construction facility
in Arizona yielded water containing from 216 to 1,814 ppm of dissolved solids at rates rang-
ing from 1,200 to 45,400 bwpd (35 to 1,335 gpm) (Goode, 1964, p. 45 and 60).

Chemical analyses of water from 14 springs in the Navajo Sandstone showed a range of
dissolved solids from 129 to 354 ppm. The yield of the springs ranges from less than 34 bwpd
(1 gpm) to 1,700 bwpd (50 gpm); but most of the springs yield 340.bwpd (10 gpm) or less.

Chemical analyses are available for four water samples from the Navajo Sandstone
obtained from oil wells. Two wells in T. 41 S., R. 24 E., yielded water containing 3,410 and
3,890 ppm of dissolved solids, and wells in T. 15 S., R. 11 E., and T. 26 S., R. 7 E., yielded
water containing 3,607 and 320 ppm of dissolved solids. Water produced from the Navajo in
wells that also tap other formations is discussed in the section on the Entrada Sandstone.

Carmel Formation

The Carmel Formation has yielded water that ranges from fresh to moderately saline.
The dissolved-solids content of water from three water wells in T. 25 S., R. 12 E., and T. 27
S., R. 11 E., ranged from 2,730 to 6,360 ppm (fig. 13 and table 3). The yields of two of the
wells were 100 and 580 bwpd (3 and 17 gpm). Chemical analyses of water from three springs
inT.22S.,R.8E,, T.24 S,, R. 13 E,, and T. 28 S., R. 14 E., showed 7,450, 437, and 2,390 ppm
of dissolved solids. The yield of the springs ranged from 34 to 170 bwpd (1 to 5 gpm). In

most areas, however, the Carmel forms an aquiclude above the Navajo Sandstone. An ex- .

ample of this is the Blanding Basin, where the water in the Navajo is confined under artesian
pressure by the overlying Carmel.
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Entrada Sandstone

The Entrada Sandstone has yielded fresh water to water wells in some areas and saline
water in others. The sandstone yielded water having 360 to 801 ppm of dissolved solids from
six wells in eastern San Juan County; 380 to 3,500 ppm from seven wells in Emery, Kane, and
Wayne Counties; and from 9,470 to 14,300 ppm from two wells in Grand County (fig 13 and
table 3). Although-the-Entrada—contained saline-water~in- northeastem“Grandf\County~ in

the Grand Junction area of Colorado water from the sandstone contained from 291 to 1,210
ppm of dissolved solids (Léhman, 1965, p. 115).

Data for eight wells indicate that yields from the Entrada Sandstone range from about
85 to 40,000 bwpd (2.5 to 1,200 gpm). Five of these wells are in San Juan County, and their
yields average 4,860 bwpd (143 gpm).

Chemical analyses of water from nine springs, which issue from the Entrada Sandstone
at rates ranging from 17 to 170 bwpd (0.5 to 5 gpm), indicate a range in dissolved solids from
about 190 to 740 ppm (fig. 13).

Several wells in the Blanding Basin produce water from the Entrada Sandstone and one
or more other formations, including the Bluff, Navajo, and Wingate Sandstones. In T. 39 S,,
R. 26 E., the Navajo and Entrada yielded water containing 1,070 ppm of dissolved solids at a
rate of 990 bwpd (29 gpm); but in T. 41 S., R. 23 E., these formations yielded water contain-
ing 6,851 ppm at a rate of 1,070 bwpd (315 gpm). InT. 40 S.,, R. 4 E,, and T. 41 S, R. 23
E., wells in the Navajo, Entrada, and Bluff Sandstones yielded water containing 4,526 and
1,735 ppm of dissolved solids; and in T. 41 S., R. 25 E., water from the Entrada, Navajo, and
Wingate Sandstones contained 8,640 ppm. InT. 41 S., R. 25 E., a well in the Entrada and
Bluff Sandstones yielded water containing 2,180 ppm of dissolved solids at a rate of 34 bwpd
(1 gpm).

Bluff. Sandstone

The Bluff Sandstone in Utah is found only in southern San Juan County. Two wells in
T. 40 S., R. 23 E., yielded water containing 1,850 and 7,350 ppm of dissolved solids at rates
of 440 to 850 bwpd (13 to 25 gpm) (fig. 13 and table 3). Two springs in the Bluff in T. 40
S, R. 2 E.,, and T. 41 S., R. 21 E., yield water containing 139 and 241 ppm of dissolved solids,
and the latter discharges less than 34 bwpd (1 gpm). Water produced from the Bluff in wells -
that also tap other formations is discussed in the sections on the Entrada Sandstone and the
Morrison Formation.

Morrison Formation'

In Grand County, water from five wells in the Morrison Formation in Tps. 19-22 S. con-
tained from 2,090 to 25,700 ppm of dissolved solids '(fi@ﬁn%f&ﬂ A sixth well in T.
22 S., R. 22 E., yielded water containing only 517 ppm, and this probably indicates that re-
charge to the formation is at or near the well site. Yields from three of the wells were 70
bwpd (2 gpm) or less. In San Juan County, in T. 36 S., R. 21 E., and T. 40 S., R. 25 E., the
Morrison yielded water containing 844 and 1,460 ppm of dissolved solids, the latter at a rate
of 70 bwpd (2 gpm).

. 'In this discussion, data for wells and S}!)lrmgs in all members of the Morrison Formation are treated asa
unit. In figure 13 and table 3, however, the specific member is identified when possible.
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Eight springs in the Morrison Formation in southeastern San Juan County yielded water
containing from 216 to 712 ppm of dissolved solids. Seven of the springs yielded less than
10 bwpd (less than 1 gpm), and the other yielded 120 bwpd (3.5 gpm). A spring in Emery
County in T. 19 S., R. 10 E., yielded water containing 768 ppm of dissolved solids at a rate
of 34 bwpd (1 gpm).

In Grand and San Juan Counties, in=T=22-S-R=—22-FE-T=23"S~R:=22-E., and T. 37 S,,
R. 21 E., water from three mines in the Morrison Formation contained 1,430, 759, and 1,400
ppm of dlssolved solids.

InT.39S.,Rs. 24 and 25 E., and T. 40 S., Rs. 23 and 24 E., five water wells in the Bluff
Sandstone and Morrison Formatlon yielded water containing 354 450, 362, 438, and 2,035 ppm
of dissolved solids at known rates of 1,000, 170, 5,100, 5,100, and 370 bwpd (30, 5, 150, 150, and
11 gpm). Two wells in the Morrison Formation, the Dakota Sandstone, and the Burro Can-
yon Formation in T. 33 S., R. 24 E., yielded water containing 292 and 414 ppm of dissolved
solids at rates of 750 and 510 bwpd (22 and 15 gpm).

Dakota Sandstone

The Dakota Sandstone has yielded fresh to slightly saline water to springs and wells. Four
springs in T. 34 S.,, R. 11 E., T. 39 S,, R. 26 E. (two springs), and T. 41 S., R. 6 E., yielded
~ water containing 199, 1,760, 1,220, and 186 ppm of dissolved solids (fig. 14 and table 3). The
spring in T. 34 S., R. 11 E., flowed 510 bwpd (15 gpm), whereas the other three yielded 34 bwpd
(1 gpm) or less.

Eight water wells east of Monticello penetrate the Dakota Sandstone and the Burro Can-
yon Formation, and two of the wells were drilled down into the Morrison Formation. For the
six wells penetrating the Dakota and Burro Canyon, the dissolved-solids content of the water
ranged from 290 to 453 ppm and the yields ranged from 730 to 4,250 bwpd (22 to 125 gpm).
The two wells drilled to the Morrison produced water contalnmg 292 and 414 ppm of dis-
solved solids at rates of 750 and 510 bwpd (22 and 15 gpm).

The Dakota Sandstone is not differentiated from the Cedar Mountain Formation in logs
of oil wells along the.north edge of the Canyon Lands section. The combined formational unit
is reported to contain “‘salty’ or ‘‘brackish’ water.

Burro Canyon Formation

The Burro Canyon Formation has yielded fresh to slightly saline water to springs and
wells. Six springs in San Juan and Garfield Counties yield water that ranges from 324 to
2,890 ppm of dissolved solids (fig. 14 and table 3) at known rates of 34 bwpd (1 gpm) or less.

] Water produced from the Burro Canyon Formation in wells that also tap other formations
is discussed in the section on the Dakota Sandstone.

Mancos Shale

. The preponderance of fine-grained sediments and water soluble salts in the Mancos Shale
suggests that this formation generally is not a fresh-water aquifer. Water wells in T. 15 S.,
R. 12 E., and B8-S -R—I4-E="yielded water containing 6,280 and 4,710 ppm of dissolved
solids (fige—14-and~table-3)>
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Ferron Sandstone Member of Mancos Shale

Two water samples were collected while drilling an oil well with air through the Ferron
Sandstone in T. 14 S., R. 9 E. (fig. 15). Chemical analyses of water showed a dissolved-solids
content of 37,860 and 51,950 ppm (table 3). A gas well in T. 20 S., R. 7 E., yielded water
containing 21,534 ppm of dissolved solids. - The Ferron yielded water containing 3,454 ppm of
dissolved solids in a coal mine in T. 22 S., R.6 E. - :

Tununk Shale Member of Mancos Shale

Two water samples were collected while drilling an oil well with air through the Tununk
Shale in T. 14 S., R. 9 E. (fig. 14). Chemical analyses of the water showed a dissolved-
solids content of 11,117 and 12,093 ppm (table 3). '

- WATER FROM BEDROCK IN THE HIGH PLATEAUS SECTION

The High Plateaus section is divided into three longitudinal strips, each consisting of two
to four plateaus that generally are separated by escarpments or valleys. The variations in
relief generally are controlled by faults, but a few escarpments were formed solely by ero-
~ sion. Except where distorted locally along faults, the rocks generally are horizontal or gently
dipping, as indicated by the attitude of the tops of the individual plateaus. An exception is
along the west edge of the Wasatch Plateau where for 50 miles strata of the Wasatch mono-
cline plunge downward from the top of the plateau into Sanpete Valley.

Rocks exposed in the High Plateaus section range from Permian to Tertiary in age, and
oil and gas wells have penetrated rocks of Cambrian, Devonian, Mississippian, and Pennsyl-
vanian ages. The rocks include sedimentary and igneous types. Table 1, columns 10, 11,
and 12, show the stratigraphic sections for the High Plateaus.

Chemical analyses of water from water wells, oil and gas wells, and springs show that
fresh water is in limestones of Paleozoic age, Wingate and Navajo Sandstones, Carmel For-
mation, Tropic Shale, Wahweap and Straight Cliffs Sandstones, Emery Sandstone Member
of the Mancos Shale, Blackhawk, Price River, Kaiparowits, and North Horn Formations,
Flagstaff Limestone, Wasatch, Brian Head, Green River, and Crazy Hollow Formations,
and igneous rocks of Tertiary age. The extent of fresh water in these formations is poorly
known because few water wells penetrate bedrock, and oil and gas exploration has not been
extensive in most of the section.

The electrical logs of oil and gas wells used in constructing figure 16 indicate that water
in bedrock in the Wasatch Plateau ranges from fresh to saline in chemical gquality.

Many communities in the High Plateaus section obtain their water supplies from springs
that issue from bedrock. Sedimentary rocks of Tertiary age yield water to most of these
springs in the northern part of the Plateaus, and igneous rocks of Tertiary age are the source
of most springs in the central part of the High Plateaus. In the southern part of the High Pla-
teaus, limestones of Tertiary age yield water to springs atop the plateaus, but along the es-
carpments sandstones of Mesozoic age are the principal aquifers. The numerous springs that
vield large quantities of fresh water in the High Plateaus is a reflection of the great amount
of precipitation on this area (fig. 2).

Table 4 contains selected hydrogeologic data from springs, water wells, and oil and gas
wells in bedrock in the High Plateaus section; locations of the sampling sites are shown in
figures 9, 10, 11, 12, 13, 14, 15, 17, and 18. Following is a summary of the data by formation.
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CGL, Chemical and Geological Laboratories, Caspter, Wyo.

CL, Core Laboratories, Inc., Dallas, Tex.

CO, Continental 0il Co.
GS, U.S. Geological Survey

DH, Urah State Department of Health
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oo 118 | 24E SWINEXSWL 7| O do 3 do - 2,578] 216- See do 8-26-651 - |12 - 3.2 -5 418 691 0 310 21 1.4| 1,110 10 0 99| 58 1,720 - 18.2]|GS | Report yield of 250 barrels of water per hour (175 gpm) while drilling at 1,159
- : 2,396 |Remarks feer .
« 115 |24E [NEXNEXSWY 8] O do 1 do o] 2,518ar 1,275 - do 9- 6-61] - {13 0.36 3.6 1.5 | 437 1.6 606" 12| 422 4.0 6] 1,200 15 o | 98fs9 | 1,820 - |8.5{Gs | Analysis includes 0.41 ppm boron, 1.8 ppm fluoride, and 0.00 ppm manganese. Sample
L Y collected when water flew was encountered while drilling well.
-, ) " .
Dy 115 |25E {NEYSEXSWY 22| O |Continental 22-1 Mancos Sh. 4,632 - [ar 6,225 - See 8- 1-61f - | - 154 49 78 1,500 62~ 375 . 2+900 186 _@ 5,800 - - - - - 1.7 |7.6|co | sampie collected from "blooie line" while drilling with air.
0il Co, Remarks . B ,
& *125 [14E [C SWINEX 13| O [Carter Oil 1 Mesaverde Gr. 6,814 9,446( 8,505~ - DST 22 6-27-52 - | - - 350 64 8,198 ' 11,015 . 25523 11,000 - 26,636 - - - - - .36{6.9fceL| DST 22 recovered 375 feet of gas-cut slightly oil-cut mud and 2,440 feet of salt
Co. 8,617 . ) water.
8,604~ - DST 25 7- 9-52) - { - - 139 26 4,596 . 915 601 1,638 5,600 - 12,511 - - - - - 159]7.8]CCL| DST 25 recovered 60D feet of gas-cut and slightly oil-cut mud, 450 feet of water-cut
8,789 o . : mud, and 5,970 feet of slightly mud-cut water.
w 9135 | 23E SEXSWINEY 26) O JSkyline 0il 1 Green River Fm. o| 2,170 2,000 - - 6- -60] - |40.8| - 10.4 7.1 261 - - . 421 17 . 1.086 . R B - R - A7elue d
Co. . .
0 14s 20E |NWISEANEY 7] O [Phillips i Castlegate ss. | 7,033} 7,285] 7,080~ DST 3 9-17-62] - | - - 8 - 2 1,672 964| 264 | 2150 140 - 4,711 - - - - - 2.65(9.3|CGL| DST 3 recovered 630, feet of water-cut mud (estimated to be 75 percent water).
Petroleum 7,180 i \ )
Co. 9 , P /———’~' .
9‘ 145 | 20E |c swinex 30| o do -2 Wasatch Fm. 2,330| 4,320] 3,790~ See See | 7-13-65| - 23 - 614 91 11,900 530 o[ 1,490 18,300 25( 32,700 ),910 1,470 93 |L19 [48,900 - 7.3[GS | Water collected at discharge line to disposal pit after treatment to remove oil.
. . 3,820 |Remarks | Remarks . N T - — - B - Yield was L bwpd (less than I gpm).
Flagstaff Ls. 4,320 4,635[4,530-80| 48(R) |Swab test |12-13-62} - | - - 11 12 2,897 5981 3601 4,650 120 - - 8,245 - - - - - 1.02l9 .4 leqL
1.4 -
9’ 14s | 208 |c ey 30| 0 do 4 Green River Fm. 0| 2,100{ 1,883- | 360(R) do 7-22-63( - [ - - 10 7 274 131 366) 121 290 32 - 88| - - - - - 9.35[8.7]ceL| Fluid level 700 feet, unable to lower with swabbing rate of 15 barrels of water per
1,910 11 hour. )
g*155 | 21E |C SWXSEY 22§ O [Atlantic Re- 22-2 Wasatch Fm. 1,610] 3,602]3,134-62] - DST 1 9-26-63 - | - - 20 36 664 W9l g2 2 1,065 - 1,966 - - -1 - - 1.97]8.4]CL | DST 1 recovered 1,482 feet of gas-cut water.
fining Co. 3,466-80] - DST 2 9-28-631 - | - - 80 36 3,766 156f 1w 7,579 355 - 11,986 - - - - - .6618.6]cL | DST 2 recovered 525 feet of brackish water with sulfur water.
Castlegate Ss. | 5,518 - |5,518-41 - DST 4 10-12-63 - - 600 109 11,643 107 0f5,813 14,981 - 33,253 - - - - - 23|7.3|cL | DST 4 recovered 150 feet of slightly gas-cut muddy water and 950 feet of slightly
gas-cut brackish water.
e 3
(1 155 | 22E |WANEZSEY 36] O Texaco, Inc. 1 Entrada Ss. 9,194} 9,360] 9,232~ [ 100(R) {Swab test | 4- -60 - - 5,115 534 28,237 190| . 72 54,000 - 88,052 - - - - - .10]7.3[coL| Swabbed 4% barrels of water per hour from 8,800 feet with fluid level standing at
9,349 3 . 8,000 feec.’ :
§. 158 298 |sExsEY  36] s - PR Spring Green River Fm. of - - 36 Flow 9-17-64 4717 - 65 36 17 3021 o 9% 2.8 s 381|312 66 | 11| 4| 606 - |7.7]cs : !
. 1M {
0 ~15kS| 23E |NEXSW3SEX 33] O ]Texaco, Imc. 3 Morrison Fm. 8,100} 8,706] 8,630~ . 77 :
Entrada Ss. 8,706 - 8,714 - - L 9- -61) - | - - 5,789 454 34,0 2071 - 16 64,000 - {104,438 - - - - .09 {6.3|CGL| Reporc of analysis lists the Entrada Sandstone as the water-bearing formation.’
g.a6s {178 [swg 3ls - Camel Rock |Wasatch Fm. of - | - 7,700 - 9-25-48] - |26 - 70 41 73 321 o| 220 7 .7 5961 343 8o | 32| 17| sz - - Jes .
Spring 225(R) :
@ 175 | 17E |swiswx 20! s - - Mesaverde Gr. 0 - - - - . 9-25-48] ~ [18 - 10 5.7 250 492 0 176 5 1 707 48 -)0 92 | 16 1,060 . - les
] 175 | 24E [NEXSWXSEX 9| O |Trend 01l Co. 6-A Entrada Ss. 5,240 - ]5,247-90 - DST 1. [11-21-60{ - | - - 2,570 - 30,;gg 2641 - 12 112 51,500 - 86,626 - - - - - .0816.8 [RME | DST 1 recovered 40 feet of drilling mud and 1,460 feet of slightly gas-cut salt water.
O 17s | 24E |WaxsWiSEX 12] © do 5- do 5,070 - .|at 5,160 - See n- 2-601 - | - - 2,304 - 20, 3p - 2,352 33,500 - 58,369 - - - - - .14 [6.0JRME| Drilled with air from 930 to 5,161 feet; encountered water at 5,100 teet and the
Remarks ’ vater rose 300 feet.
208 |20 7l s - Thompson Mesaverde Gr. 4] - - - - 10-20-331 - | - .10 55 64 104 s552| - 156 g.al 1.2 660 400 - - - - - - lcs
6’ Spring 4 g \
205 | 20E 27| s |chesterfield |sego Spring do o - - - - 2-26-411 - [11 - 4h 79 198 6641 - 323 26 o100 632 - - - - - [7.5pH | Analysis includes 0.1 ppm fluoride
0 Coal Co. : :
1/ Dissolved solids calculated from determined constituents except as noted.
2/ Analysis by: CaQ, Carter 0il Co.
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_ <-«y w, wyprrug; T, test hole; W, water,well,
e e vwaer:  Name of operstor or owner st time water sample was collected for chemical analysis.
Producing formation: Fm., Formation; Gr., Group; Ls., Limestone; Mbr., Member; sed., sedimentary; Sh, Shale; Ss., Sandstone. Many formation names were reporced
in records of 0il and gas companies and State and Federal agencies do not necessarily agree with the {dentification.

vield: bwpd, barrels of water.per day; gpm, gallons per minute; (E), estimated; (M), measured; (R), reporzed at time vater sample was collected for chemical analysis.
The (E), (M), or (R) is beside the given unic. The other unit is calculated on the basis of 1 gpm equals 34 bwpd and l bwpd equals 0.03 gpo.
Method or point of collection: Flow, indicates collection at a spring or flowing well; DST, drill-stem test for oil or gas.

0 Remarks: DST, drill-stem test data reported by oil or gas company.

Parts per S ' mill{on 2 -~
E H o = BA 4 K F 8 -~
— = n [
gg {gs | ¢ £s £ | i s1° 155 ] .81 K
o g Q- £ - D ~ . g aw v ~%
Locats 81 operac Name o Product -=o5*33] Iz | =§ | °% 3 | g 5 5 23 . 1ZIZ_ 1253 5
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435 |43 |SEXSEXSEY 31| W |F. Hamblin 1 Shinarump Mbr. 217 2691217-269 S 13- - . ]
of cmnie Fa. Rem::ks Flow 8-13-57 8.41 0.24 14 1.0 215 22 ;o m 28 0.1 646 38 o) 92§15 1,020 -~ 16.9)6S | Reported yield on 7-17-56 was 450 gpm (15,300 bwpd). Analysis includes 0.8 ppm
43s |43 [NuBINEY 33| W [Richard Von 1 do - - | 28-18 - Pumped -13-57] - ’ fluoride.
" | Hake : P B-13-3 » -2 18 2 28 6L ol 490 b7} & 7o) 384 38 | 1] 6] 62| - {3.90cs | analyeis includes 0.5 ppr Eluoride.
14S I9E IsLNWANEL 28] @ {Awmerada 1 Ferron Ss. Mbr.} 2,664 3,023{at 2,756 - Flowline 12- -62} - - E : ) y
Petroleun of Mancos Sh. " ac ziB08] - a0 12 -62) - | - g ;ég 53 }2'332 3 gfit 164 4o | 30,956 -+ Ls1,950] - - - - %;o.m 7.0{CL | Sample collecred while drilling with air.
Co. Tununk Sh. Mbr.| 3,023] 3,416lac 3.058] - - o FES+ B 0 120 2% piEese TG o 40 | 21,300 - 37,860) - - -1 - R VIR L Do. : .
. of M - ' . 336 40 2,840 - 11,117 - - - - - <!, .62[8.0|CL Do.
ances Sh. At 3,325 do 12- -62)- |- I 80 24 7,549 1,664 3/
155 |10E |[C NEXREX 26] O |snell 011 Co. 1 Mississippian | B,950]10,763|10,058- - DST 3 5-13-58] - | - - 1,530 396 6.583 ew: &) 4o 2,860 ) -} 12,093) - . i I VAR R e Do.
° ’ * b ot 2,825 V11,600 ~ 23,568 - - - - - —" .3047.1}Sh0
. N sed. rocks 10,165 i ’
158 J11E INEYSEYSWY 121 O jCarbon Dioxice 2 Navajo Ss. 3,095 3,114 3,095- - 1-23- - -
and Chemi- ! ’ 3,114 Re:\:iks -39 &2 874 b1 422 . 3-07? 568 172 - 3,607 - - - - - - - 1Gs | Carbon dioxide well. Water sample bailed from hole at 2,320 feet under pressure
cal Co. 1 . . by using temperature observation machine. .
] .
155 |12E |SWASWYSWY 7| O |Pan American 1 Mississippi. 7,042) 8,154 7,433- - DST 4o - -1- . . -
Petrolewm sed. :izism ’ ' 7:986 ST 1 63 52 1,144 31 10,936 2,269 - 8,400 13,100 - 35,778 - - - - - .26§7.3|CGL} DST 1 xecover:zd very clondy water, dark brown organic fiitrate.
Corp. ~ . :
155 |12E |SE%SW%SWY% 8] O |Shell 0il Co. 1-A Redwall Ls. 7,970( 9,130] 8,323~ . +
Elbert Fm, 9,130} - A - - -18-59 - | - R ‘
) ™ 9,17 DST 1-A | 8-18-39 3,496 716 21,583 2,187 . 2,346 38,571 - 67,769 - - - - - .12{7.2{CGL| DST 1-A recovered 6,750 feet of slightly gassy, slightly muddy salt water with
158 112E 5{ w - - Mancos Sh 0 - 0-30 - . 8- §-58] - i1 . 481 502 243 trace of oil and sulfurous ador.
. . 486 - is i L]
168. {9E {WANERWY 12] 0 }Pure 0il Co. 1-A Redwal . - - _ g. N ~ B 0} 3,530 305 [u66 5,280} 3,260 | 2,870 39 5.7] 6,580 7.5]GS | Dug well, 30 feet deep. Analysis includes 0.2 ppm fluoride.
% edwall Ls 9,80011,125 ;gi;; DST 2 3- 9-62 3,013] 3,680 462 22,050 3,221 ol 1ss0 | 42,600 _ 73.653] - - IO 218 14{6.5{cL | DST 2 recovered 450 feet of heavy gas-cut mud (carbon dioxide) and 360 feet of salk
165 [12E Jc NEdwk 1] 0 |cities 1 Sinbad Ls. Mbr. - 014~ - - - - . ’ ' varer
Service 0il ;2 fioen)sco 5 Fe 4,014 : 4,014-63 ST 3 1 53 . - - - - - 9,700 - - - - - - - - - 1(?)] DST 3 recovered 80 feet of slighrly sulfur gas-cut mud, 90 feer of sulfur water-cut
Co. Fm. P ) mud, and 450 feet of sulfur water.
Mississippien | 6,372] - [+7,831- - ST 5 5- .s3f - |- - B, - - 1
sed. roi)ﬁs '7,930 53 - - - 44,000 - - - - - - - - - (] DpST 5 recovered 270 feet of gas (carbon dioxide) and salt water-cut mud and 1,910
' : ' . feer of gas-cut (carbon dioxide) salt water from Desecet(?) Formation
165 {1 C KE 4] 0 §E i - = - - - - - - - 4
= NELNU g;xity oil 2 Si‘i‘b:lgeﬁ:q'p?b:. 4,141 4,138-75 1 53 - e o - - 6,400 78,000 - - - 29,200 - - - - 6.5)PL } Analysis includes 2,410 ppm magnesium as magnesium carbonate and 180 ppm free
. . . carbon dioxide. :
Fm. 4,138-75( - - - -534- 1 - - - - - - - b2,000 [75,200 | - - - 00 | S - - - {6.7]pL | analysis includes 2,680 ppm magnesium as magnesium carbonate and 210 ppm free carbon
. . dioxide.
Z’;g‘;" - - i~ -33§ - - - - - - - r - 10,400 88,000 - - - 51,320 - - - ~ |6.4]PL | Analysis includes 3,620 ppm magresium as magnesium carbonate and 430 ppm free carboa
165 |12E [C KWENEX 27| O |C i - R . _ ' dioxide.
o é:ter o ! ﬁ;’;i;‘;;“;is 2’?;; 4,830 46435858 DS? g ' ; ”"5; s - 1,355 377 4,749 2,490! [ - 642 8,900 - {7,289 - - - - - .40[7.9fccL| DST 2 recovered 30 feat of warer-cut mud and 360 feet of water.
: . , ) Misee - bs B2 SR B - 1,936 454 18,537 4,030 - {2,112 {29,000 - |s4.624] - - -] - - 16 {6 .BlcGL] DST 5 recovered 140 feet of mud and 840 feet of salt water.
165 [13¢ {Edswiswx 21] o IR 01 ’ - 3| - - ;
& ::Zrzzs (1::11 i Glen Canyon Gr.} 1,777} 2,844 At 2,40013 623 3 X Seek 5 63 - 480 - - - - - - - - - - - - - -~ - |(8)] While drilling with air an estimated flow of 70 barrels of water per hour (50 gpm)
" . emarks . . . X was produced from the Navajo §s. below 1,784 feet. The analysis inciudes 10,000
Moenkopi Fm. 2,912) 3,896) 3,4%4- : ot . ppm sedium chtoride.
/ S:r{lb;:] Li }"bh 3,516 3,574{ 3,550 - DST 1 5-17-63) - | - - - - B - - - 18,000 - - - - - - - ~ 1~ {(8)] BST 1 recovered 60 feat of rat-hole fluid and 403 feec of emutsified mud and black
£ of enkopi . sulfur water slightly gas cut.
185 |14E [SERSWE W - i ‘ - . - . ld- 3 ; . : :
g YSWISEY 9 Rg:;{:ge Mancos Sh. 0 3-14-47] 821 - - 208 288 360 2,840 ol1,540 215 6} 54,7101 3,450 |1,130 19) - 5,640 - - 65 | Reported well depth 180 feet. Analysis includes 0.4 ppm boronm. .
¥ 4E [NW : o i , - - ; .
thes |14z [wmsiisiz 30 H:::l;egﬁin 2 Raibab Ls. 3,606] 3,710]3,606-73 psT 1 |10-25-621 - | - - 2,400 486 9,672 4,050 o 60 118,815 - {a3s,08s5] - - -0 - - 1 20l6.0lcL | ST 1 recovered 1,620 feet of heavy gas-cut dark sulfur wacer, 721 feet of mud-cut
Co & B ) ) and heavy gas-cut sulfur water, 180 feet of slightly gas and water-cut mud, and 120
. < . . feet of mud. '
Coconino Ss. 3,710( 4,159 g.gég‘ - DST 2 10-29-62] - ~ - 2,400 486 12,070 3,026 4] 200 22,720 - 49,902 - - - - - 19/ .19g6.0lcL DST 2 recovered 160 feet of mud, 450 feet of slightly salty watey, 270 feet of gas-
- Hississipx;ian 6,872 - 6:963- | - DST 7 12-20-62| ~ - 368 2,400 486 16,174 3,270 29,110 51,888 - - )?‘/ 136.0 Dg;t7and 3\15h;ly m‘f‘d":“tf"’atsr- d 3,366 £ £ )3
. * sed. rocks 7,083 3 B N 0 80 ,11 - , - - - . .0 fcL recovered 90 feet of mud an ) eer of salt water.
195 |10E 6] s - Red Seep B;‘;\sh});blgas:? 0 - - 13(;;) Flow 10-31-58 57| 7.3{ - 7.2 0 287 329 28 181 94 .7 768 18 0 97 {29 1,240 ~ [B.8{GS [ Analysis includes 1.9 ppm fluoride.
C Morrison Fm. . ' l B
195 {13E |SEXSEXSEX 12] O H:gl;ﬁgﬁms 1 Paradox Fm. 5,317] 6,407 ;,.65012- - DST 11 | 8-11-62] - | - 0 960 |1,021 8,450 2,196 ol 320 6,188 -~ {29,135 - - - - - P9/ 20(7.5|cL | DST il recovered 180 feet of mud and 5,120 Feet of slightly salty wacer.
Co. Mizzisiizzian 6,407) 7,242 g,;:lig- - DST 12 ) 8-13-62} - - o 2,640 365 16,169 1,903 0] 800 28,968 - 50,845 - - < - - -1-—1/‘11 7.0CL | DST 12\ recovered 300 feet of mud and 5,160 feet of mud-cut salt waté‘r.
e 198 | 24E |SWRNWYSEY 35¢ O P(!)'z&';mg;ory 3 B;‘\;\sh;\;biasiz 1,37¢ - %,;g‘s‘- Re,sn:iks Flow 10-27-64 1 - 7.2¢4 - 683 96 9,210 19 0 49 15,600 9.4 ) 25,700 | 2,100 2,030 91 |87 138,800 ~ 6.8 )CS Estimated yield less than 1 gpm (less than 34 bwpd).
Morrison Fm. ’ .
A . : ¥ i - - - g i -23- .
¢F 198 [25E |SER XNEX 10§ W IE. El{zondo 1 Morrison Fm. 595-602 !;g:) Bailed 6-23-65}) - | 1.7} - 56 92 2,690 o 01 ]1,120 1,750 7] 7,350 520 - 92 {51 61,000 -~  |2.3[GS | Analysis includes 875 ppm hydroxide.
) Entrada Ss. 875 - 875-905 5 gzk) do 6-23-651 - 5.8 - 64 34 3,620 1,290 0 270 4,860 0 9,470 300 [t} 36 {91 51,300 ~ 7.8 CS
205 |7E  [NEisEaNEX 21 O [P i i - : N . 6-64] - ; .
ISEINEY ;Zt.::;:xsn 3 Kaibab Ls. 7,150] 7,300 ;,;;g Rei::ks 3:;{::ator 11- 6-64 35 - 1,320 528 25,700 2,800 014,210 18,800 12 72,000 5,470 {3,170 91 {152 4,600 - [.3ls |Estimated yield less than 1 gpm (less thaa 34 bwpd).
' C}:rp. ) ! . ’
208 |7E  |SWANEYSWX 27{ 0 [English Oil 23-27 Ferron Ss. Mbr, 790 951 1804~-806 - - 4- -621 - - - &
Co. of Mancos Sh, 9 23 8,484 )] 2,562 192 24 11,500 - 21,534 - -4 - - - .34 18.51(12
gos 11E 4l s - Buckhorn Wash|Moenkopi(?) Fm. 0 - - Zggg) Flow 10-31-5§ - 112 - - 329 124 194 2132 221 1,430 36 3f 02,2507 1,330 {1,140 - 2.31{ 2,550 - I8.41Gs | Analysis tncludes 1.7 ppm fluoride.
205 |22E |C SERWE 30 O |C - - - - - - w571 -] - - i [ : i {
& Wy 3 :::;:n‘ié(:rl; 1-1 Morrison Fm. 2,064 ;,252 PST 2 9 57 531 251 7.904 1..150 -, 527 12,800 - 22,584 - - - - - .33(7.4(CGL{ DST 2 recovered 65 feet of slightly gas-cut mud and 480 feet of brackish water.. ..
0! NEX % : . X - i - g~
(7205 | 248 |NEKSERSWE 29) O |G. Hertake 2 do 3o - g38e-s00 ) - Bailed |11~ -63] - |} 1.1} - 820 172,050 © 108 of 2| 146 | 2,800 |4 | 6,880)2,120 | 2,220 | 66|19 17,700] - li2.4l6s_| Analysts.includes-0.11 ppiw boron, 6.6 ppm fluoride, and 790 ppm hydroxide,
Z”g-g;g - go ﬁ- v-gg - il; - 562 . 3.7 1,?;2 eg o 87 299 2,240 5L 5,510 1,450 | 1,450 (. 70 |-19- ({133400]° 123[GS™ | Analysis inciudes 0.l4 ppm boron, 0.1 ppm fluoride, and 527 ppm hydroxide.
., ) . = - o - - - . - - - 3 ] 273 607 612 -3-3.2°) 2,090 T2 0 1-97170 3,500 - 1a316S | Analysis inciudes 2.0 ppm boron, 4.7 ppm fluoride, and 31 ppm hydroxide. .
™ 3 _ . N K St ) ) P , » e hy
. o S 13 ¥ ISwisWk 24 © S;gerwr 0il1 14-24 H:zzls:zi:an 9,533110,205 gzzi DST 7 4- ~61) - { - |02 4,370 1,604 120,957 - iA5452) 707} 2,400 [196,400 - b2r,283) - - -1 - = B oal5.sleL | DST 7 recovered 173 feer of mud, 81 feet of water-cut mud, and 118 feet of muddy
. . N . - water. .
. f [T 2.703-52 I B G- -6l - - 3.6 110,120 11,410 86,825 386 0 300 55,500 - 54,525 - - -] - - 1 osfs.0fct | DST 8 recovered 500 feet of watar-cut mud and 5,700 feet of salt water.
3 R . . _ i - e .
g 215 |16 |nExsEusEy 34} WG, Ruby Céf_iiii Entrada Ss. 59( 487 59-97 404102((}(1;) Flow 3-22-48| 64]13 - 1,000 225 4,070 . | 4,40 ol2,810 4,370 - 16,300 3,420 o | 72030 h9s0e] - |- les | The geyser ta an anen anaca-
. , .
& 215 [19% |SEXSEASWE 33} O |Potash Co. of 2 do 1,736f - |1,736-58] - See 7-20-43) - | - - 244 107 3,654 500 - 946 5,390 - lia e
America - Remarks ' ’
nne LD il aqal w - e N e o~ mat . 4 mm . - .
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k125 168 | sEpwiswy 2 0 |Amersda 1 Paradox Fm. 5,100 - {at 5,250 - Flow 10- -48) - {16 - 68,459 19,090 $5,350 X 137 ]231,200 ~ 367,475 {208,406 - - - - - - ICTL{ Analysis includes 1,891 ppm borate, 73 ppm hydroxide, and 76 ppm irgn and
. Petreoleum . . . aluminum oxide.
: Co. :
N 0225 162 |NEXSWISWE 2] © do 2 do 5,056 - 5,792~ See do 7- -49{ - 110 - 76,176 19,484 58,301 ' A9 1249,600 - |397,501 [229,301 - - - - - = JCTL! Analysis iccludes 2,362 ppm bocrate and 160 ppm iron and aluminum oxide. Flowed
5,896 JRemarks . salt water at 1,000 to 5,000 bwpd (30 to 150 gpm) from July 3 to 17, 1949, from
. . 13 a depth of 5,792 to $,8%6 feet.
¢ 228 |17E |EXSEMNWY 34] O |Superior 0il 22-34 Mississippian {10,020 - 110,053~ - DST 3 8- -58] - ~ ~ 9,757 |1,441 66,729 iQ 670 {123,703 - {202,907 30,284 - - - - "6 1016.5150 | DST 3 vecovered 500 feet of muddy salt wacer and 2,670 feet of salt water. Analysis
Co. sed. rocks 16,173 R B includes 0.0 ppm sulfide and 348 ppm iron and aluminum oxide.
azzs 19E {NWENWENEY 16] O {Potash Co. of 1 Morrison Fm. 703] 1,363]1,118-55 - Bailed 8-12-43} - | - (5) 329 175 . 4,913 B 457 . j 8,036 - 13,910 - - - - - - - 168 .
America . N
(225 | 22E |TWINEY BIH| - Cactus Rat Salt Wash Ss. [} - - YA - 6-29-50] 56110 0.03 101 15 343 3.4 $06 47 5.8) 1,430f 314 146 70| 8.5{ 2,030 - |7.91GS | Analysis includes Q.02 ppm boron, 0.3 ppm fluoride, and 0.00 ppm manganese.
Mine Mbr. of 0.5(E) .
Morrison Fm,
Q‘ 228 }22¢ |sElwiawk 33] © |Ucah $outhern 1 Morrison Fm, ] - {298-319 _7_0)_ Pumped 12-29-35) - - - - . 205 97 54 - 517 - - - - - - - {os
- . 0il Co. . 2(E . : . .
Chinle Fo. 1,100f - }1,109-60] 34 |Bailed 11-18-35) - | - - 474 137 £,993 1,310 ) 10,442 - | 20,070 - - -] - - I B P .
. 1(E) -
235 | 10E 8l s - - Cliff Dweller|Wingate Ss. [} - - 34 Flow 10-31-58} - | 7.5) -~ 127 112 39 . 185 24 .2 914 778 47 10 .61 1,380 - |8.1]GS | Analysis includes 0.2 ppm fluoride.
Spring ) 1(E) - ' . .
0 235 J15E | C NERWY 21 © [Shell 01l Co. 1 Mississippian | 7,652} - ;,;gg— - DST 1 8-31-59f - | - - 1,444 208 7,283 3,080 } 11,8670 - 2,074 - - -1 - - .31]6.9|CGL] DST I recovered 3,240 feet (3 barrels) of salt water.
- . sed. rocks N )
« 238 | 16E I NEXSWRWE 3] O {Mobil 0il Ca. 12-3 do 8,355] 9,042| 8,530- - DST 1 8- -61] - | - - 9,588 11,265 55,921 : g5t {106,000 - 73,905 - - - - - .06 16.4{CGL] DST 1 recovered 1,150 feet of mud-cut salt water and 7,000 feet of salt water.
9 - L. 8,715 _ - . . - .
~ 235 | 168 | nExswiser 15} o * do 34-15 White Rim Ss. 2,540} 2,860 See See Flow 9~ =81} - | - - 474 86 681 T },778 410 - 3,786 - - - - - 2.60)7.1{CGL] Estimated water flow of 200 gallons per hour (3 gpmor 100 bwpd) encountered while
G Mbr. of Cutler Remarks]Remarks . : . drilling between 2,530 and 2,570 feet.
Fm. N .
Mississippian 8,028 - 8,210~ - DST 1 10- -61f - | - - 5,092 12,916 65,021 . ] 2,988 116,000 - i91,344 - - - - - .0516.9{CGL] DST 1 recovered 651 feet of mud and 6,929 feet of salt water.
sed. rocks 8,440 N .
g BE|1E|C NeisWy 15| O |Pan American 1 do - 8,422| 8,988] 8,678~ - DST 3 3. <61f -t - - 3,469 752 84,656 P e ez - 228,517 - - - - - -05]7.7[CGL] DST 3 recovered 668 feet of heavy gas-cut mud, 704 feet of amber colored gas-cut
Petrroleum 8,768 . , ¢ emulsion, 1,858 feet of oil, and 610 feer of salt water.
Corp. : .
$ 235 [ 17E { ¢ SEXNEX 17| O |Texaco, Inc. 1 do 8,458 -~ 18,732-38} - - 12- -62f - | - - 6,302 {1,002 56,175 ¢+ 1,240 | 99,500 - 164,478 - - - - - .0616.5]ceL
f 238 17E | C KWiSEL 17) © do 2 do 8,447 - 8,708-16 - Swab test {12- -62{ - - - 5,781 1,453 56,854 N 113{3 101,000 - 166,549 - - - -~ - -06]6.5]CGLY Cloudy yellow water with iron oxide precipitate.
® 235 | 215 | sEdswpwy 27] W National Park 1 Wingate Ss. 7650 - |790-900 | 140_ {Well head |10-31-62| 61} 5.0} - 28 18 58 . 6 . 62 .3 2831 1412 8 | as} 2.0l s3] - {7.3]cs
o
Service L(E) 147
(# 235 | 22E [ NWY 6 M- - Telluride {Salt Wash Ss. [+ - - See Pumped 6-29-50} soj11 {—.20 89 20 129 6.1 : 383 13 2.6 759 306 F . 138 1 47} - 1,100 - {7.9]GS | Water pumped from mine sump ac rate of 300 gallons per day (0.2 gpm ov 76 twpd).
No. 18 Mbr. of Remarks Analysis includes 0.04 ppm boron, 0.4 ppm fluoride, and 0.00 ppm manganese.
Morrison Fm.
2235 | 23E 8 s - Squaw Park Entrada Ss. ' of - - 34 Flow b- 5-59) - {33 - 51 4.9 2.1 i 8.2 - 3.07 4.5 204 148 0 12 3 316 - 18.4)CS | Analysis includes 0.10 ppm boron and 0.4 ppm fluoride.
& Y
Sprin . 1(E) ,
©235 | 24 | melwise:r 8] S - Degey §n-dge do of - - - a0 4-24-59 5610 - 13 2.4 147 ; ez 64 5 417 42 o s8] 9.9] 93] - {r.6lcs
Spring 2 : . )
Q265 | 10E | SEXNEY 4 S - Tan Seep Kaibab Ls. [} - - Seek do 10-30-58] &4111 - 257 224 88 ‘ 1,320 42 .7 2,150} £,560 1,310 i1 1.0) 2,500 - 8.4 1GS Yl_t;ld og 10-27-44 was estimated at 5 gpm (170 bwpd). Analysis includes 1.3 ppm
Remarks fluoride.
. 13/ :
\248 | 13E { NWANEXSWX 2{ O |Superior 0il 23-2 Shinarump Mbr. | 1,527{ 1,562[1,527-47} - psST 1 8- -s58) - | - - 6 89 275 4,80 270 526 - 5,750 556 - b - | T-6217.81S0 | DST 1 recavered 110 feet of 8.9 pound water-cut mud. Analysis includes 0.0 ppm
Co, of Chinle Fm, . : ;E( | sulfide and 90 ppm iron and aluminum oxide.
Moenkopi Fm. 1,562] 2,200{1,942-82 - ST & 9~ -58f -] - - 294 3.6 4,289 a} 2,029 5,37 - 12,4721 748 - - - - 5817.41S0 | DST & recovered 280 feet of mud and 1,542 feet of black sulfur water. Analysis
. o 13/ includes 0.0 ppm sulfide and 14 ppm iron and aluminum oxide.
: - do 1,562] 2,200]{1,800-85] 94(R) |Pumped 11- 9-58) - | - - 358 36 5,149 4,0 325 6,079 - 15,9991 1,041 - - - - | 7TI48(7.0150 | Well pumped at rate of 36 3/4 barrels of water in L4} hours. amalysis iancludes
7.8 ) ~ . 13/ 115/ 5.0 ppm sulfide and 13 ppm iron and aluminum oxide.
Sinbad Ls. Mbr.| 2,038 - }2,041-65 - DST 5 9- -58§ - § - - 239 3.6 5,910 5,2 123 6,137 - 18,125 611 - - - - =2059[7771S0 | DST 5 recovered 85 feet of mud and 1,225 feet of black sulfur water. Analysis
of Moenkopi includes a trace of sulfide and 63 ppm iron and aluminum oxide.
Fm. ; !
245 | 13E | Nwk 29 S - Red Rock Carmel Fm. [ - - 70 Flow 10-28-58) €2} 9.8} - 54 50 '35 i % 14 2.1 437 340 43 18 .8 700 - [B.5]G5 | pH at point of collection was 7.5. Analysis includes 0.2 ppm fluoride.
Spring 2(E) ) . B
(& 265 | 16E | RERNERSEX 21 O [Carter 0il 1 Moenkopi Fm, 1,688 2,375] 2,114- - DST 2 {10- -58) - | - -0 400 97 728 1,91 1,820 361 - 4.i87) - - -1 - - .92]7.0]CL | DST 2 recovered 180 feet of mud, 630 feet of mud-cut warer, and 740 feet of brackish
Co. 2,340 - . water.
« 245 | 16E | € SEXNWX 19{ O | Shell 0il Co. 1 Mississippian 7,570] 8,263} .7,968- - DST 2 11-12-58) - | - - 1,957 384 54,697 Hian 85,000 - 147,313 - - - - - .07 {7.1]cGL] DST 2 recovered €,900 feet (95.3 barrels) of salt water with hydrogea sulfide odor.
N - sed. rocks 8,067 . . ’,
o' 245 | 20F | SWANEANEY 20} S - Courthouse Navajo Ss. 0. - - - - 10-16-33) - - .62 44 35 ¢ 12 : €3 17 1.9 288 254 - - - - - - los
Spring LY o 2.0 s} - 156 18 ing i ; i
(n 248 | 22E 6 S - Turpbow Cabin| Entrada S§s. [ - - 170 B s 1-62{ - | - |—=.00 - - - : . . - - 271 - |7.7|GS | Spring is series of seeps in Stream bed. Analysis iccludes 0.3 ppm fluoride.
Spring 5(E) . .
& 24s | 24E 22} s - Onion Creek |Paradox Fm. s} - - - - 9- 271 = { - - 965 132 &L,L90 ¢ 12,350 6,9?0 - 15,1701 2,950 - 771 36 - - - les
and o3 Spring i .
258 | 128 | swx 18] w3, Marsing Temple Carmel Fm. - - - - - 10-30-58] 62]13 - 481 662 339 l; 3,900 105 41 6,3601 3,840 | 3,510 16 2.41] 5,640 - |7.6]GS | pH of water at point of collection was 7.0. Analysis includes 0.2 ppm fluoride.
49 Junction N N
255 | 12E | SEXSWiSWY 34 W | Bureau of Gilson Butte | Entrada Ss. 0 298! See See - 10-30-58] 58 9.6] - 240 372 105 d 1,980 36 42 3,500 2,130 R S 1.09 3,150 - [7.8]G5 | Depth of well is 290 feet with casing perforated from 230 to 290 feac. Reported
Land Manage- Remarks) Remarks . i . yield in March 1953 was 360 bwpd (il gpm). pH of water at point of collection was
Land ! 7.0, Analysis includes 1.4 ppm fluoride.
0 255 | 15E | C WWENEY 15| O | Superior 011 31-15 Hermosa Gr. 4,018} 6,196]6,813-55 - DST 1 7- -63§ - | - -Q 9,680 15,637 68,749 g 120 124,960 - 09,682 - - - - - 18/gs{7.0lcL | DST 1 recavered 290 feet of water.
Co. Ismay Zone of 4,840{ 5,070
Paradox Fm, . 1rs R
£1 255 | 15E { ¢ SWINEX 22 0 | Continental 2 Hermosa Gr. 3,283} 5,916)4,345-67 - DST 6 6- -s8 -1 - - 801 460 7,192 ' 7,843 7,800 - 24,318 - - - - - .36 {7.6JCGL] DST 6 recavered 3,570 feet of mud-cut salt water and salt water.
. 0il Co. Paradox Fm. 4,955 5,916] 4,950- - DST 2 6- -58] -1 - - 876 L1423 7,183 115,384 9,400 - 23,943 - - - - - -33[8.7[CGL] DST 2 recovered 60 feet of mud~cut sulfur water and 750 feet af slightly gas-cut
5,062 ) . sulfur water. Sample was clear reddish-brown warer from lower part of column. B - -
Mississippian 5,916 - 6,085~ - DST 5 7. -58 -} - - 1,382 234 9,689 SRR 15,000 - 36,332 - - - - - -26 17.6 [CGL] DST 5 recovered 5,460 feet of mud-cut sulfur water and sulfur water..-Sample wis - o
sed. rocks 6,220 . - - clear water. s emmmaam mm
@ 255 | 15E | NWINELSWE 33 W | Standard 041 1 Navajo Ss. 250 - leso-720 - Pumped 7-11-36) - | - - 125 88 28 s 6 - 8271 - - M - Well is 720 feet deep-and peFforated from 680 to 720 fest. Reported depth te water
Co. of | o . . was 650 feet in 1956,
California . ’ . . I . o
g ¥s|eeie NELME 10 © | Shell 041 Co. 2 Mississippian | 6,707 6,898~ - DST 1 3~ 259 - | - - 2,227 750 - | = - s7257 7 77F (14,251 | 56,000 - 96,667 | - - - - - .BB [6.9(COL| DST i racovered 1,470 feet of muddy salt water 'and 4,395 feet of salt vater,
sed. rocks 7,092 - 4- - ) .
s 255} 16E ] C SEXSWY 290 O | Standard 011 b1 do 6,359, 6',4»80- S “TpsT 3 10-21-570 - | - - 1,623 41 13,742 14,024 21,000 - 40,617 - - - - . .2017.6(CGL] DST 3 recovered 180 feet of watery mud, 900 feet né =-2°
& Co. of B T 6,59 ' black sulfur water.
e & --California ) . . )
L e == o= G 255 (1 7%E°| NWAINEXSEY 20| O | Superior Oil 43-20 do ~ 6,050] 6,664] 6,361-8H - DST 5 1-25-61f -~ - - 560 1,069 9,655 3,000 15,052 31,775 - -
U B I . — me JR S _ . fo17-61 - Vis . 174 52 |1 o6sn an o -




cwnie 9. — Continued

o =
o 3 p
o : Aé— Remarks
o Operator Name or Producing =
Location % or owner number formation £8
] [
. &%
T] R Section ] . S
- 240 feet of slightly salty black sulfur water.
'y N Pure 011 Co. 5 Mizsissipplan 7,39
235 {19E [C NWASEX 27{ O- IPure sed. rocks
255 |20E .. &4ls - Seeping [Wingate Ss.
S Spring
G 255 |21E [SEXSENEX 20| W [National Park 2 Navajo Ss.
. Service " s
z i ingate Ss
E 261 s - Moab Bridge inga
8 258 {21E {SEMNWY Spring )
- do
Q 258 j21E NERNEINEY 35| S [D. Parriot ijed by a tunnel that was driven 116 feet inco sandstone.
. Fish - do
§ 255 }21E |SwisSWiSEX 36| 5 M. R. Fis 0.06 ppm boron, 0.2 ppm fluoride, and 0.00 ppm manganese.
~ Cutler Fm, !
) 255 {232 Nﬂmwk B} W fA. Sarten 2.0 ppm ammonium and 2 ppm boron. DST 3 vecovered 3,890 faer (54
. 1 Mississippian 5,0f~cut mud, mud-cut sulfurocus water, and sulfurcus water with
265 [7E |C NWi¥NWY 19] O [Shell Oil Co sed. rocks ' ppm sodium chloride.
Devonian sed. 6,2
. rocks “l ppm ammonium and 1 ppm boren. DBST 2 recovered 4,540 Feer (60
Cembrian sed. 6,6ut water with a salinity of 1,320 Ppm sodium chloride.
. rocks 235 ppm of alkalinity as caleium carbonate.
NERSEE 20| O |Shumay 1 Navajo Ss. 1,875 ppm of alkalinity as calcium carbonate.
265 317 |C 2 Uranium Wingate Ss. l,%
Mining Corp. . #10 ppm of alkalinity as calcium carbonate.
Chinle Fm. 1,5'0,9 ppm fluoride_,
- Jeffery Well |Entrada(?) Ss. 3 :
265 {13E (NWLSEXSWY 19f W ¥ {D feet of mud-cut sulfur water and 2,595 feet of sulfur wacer.
N - 1 Mississippian 5:5, <
{326S J14E [C ML 7} O ngiszas‘ié: sed. rocks 628 feet of slightly mud-cut water.
265 |14 {C swksWk 30| O [Humble Oil 7 do 3.
& and Refining . . : ; . .
Co. . &f gas immediately increasing ro strong in 2 miontes, fluid to
N . 0il 14-5 do »&es-~90 percent water, 10 percent mud and asphaltic residue.
02!&5 17E |swiswiswk 5{ 0 Szzermr i “thanged to small spray of sulfur water,
: i feet of water.
£ gas immediately increasing thraugh test. Fluid to surface in
:?40 feet of sulfur water; sample from bottom of fluid column,
nd middle of Fluid column contained 38,876 and 22,242 ppm of
‘rrespecnively. -
. .} feer of muddy water and 5,600 feet of slightly salty sulfur
. il Co. 1 do i
Q26s {188 |sinEisEkr 7] 0 [Pure 01 reported fo be "Cane Creek Member" of Paradox Formatica.
Q265 {208 [sExsEwwk 5| 0 [Sourhern ! See Remaries | 7
. Natural Gas {
Co. ?.07 ppm boron and 0.1 ppa fluoride.
a - Navajo Ss. - .
Q265 22E [NWRKWESWY 15] § {J. Westwoo j1B=46 was 17 gpm (580 bwpd).
278 | 11E [NEXSWASEY 34] W {Civil Aero- 1 Carmel Fm.
nautics Ad-
ministration 4
d 1 e .
27S §11E W%SE%ﬁf% L 0 feet of water-cut mud and 4,920 feet of slightly brackish water.
N o1l 1 Mississippian >
275 | 12E |SWAINEANEX "9 © Cg;ter l sed. racks |5 to depth of 795 feet, cased to 436 feet; depth of water {n
27s §13e {NERNEXL 4! W |Bureau of 91 lEntrada Ss. 720 feet.
. Land Manage-~
ment
i feet of mud and water-cut water and 5,000 feet of brackish
rior 011 31-30 Mississippian 2
27s }13E |C NWRNEX 30} © S:ge sed. rocks 1! feet of salry sulfur water.
: 6
inental .1 do
278 {13E |C SE¥SWY 36] © Cgiilgan !,,5 ppm fluoride.
: . h botrom of drill hole at 2,256 feer in the Moeakopi F i
E W |G. H, Franz |Frapnz Well Ravajo Ss' e B oenkopi Formation
g 278 | :Egggxi g o lcarter 011 77 Mossback Bbr. 2142 feet in Chinle Formation. however, Mossback Member of Chinle
0275 14E INEX Co. of Chinle Fm. ted producing formation. DST 1 recovered 310 feet of mud-cut
. 555 feet of muddy fresh water.
Amerada 5 White Rim Ss.
0 278 | 14E jC swiswy 17 O P::oleum Mbr. of Cutler
Corp. Fo. .
R . B from 2,330 feet in Moenkopi Formation to 2,366 feet in Coconino
Tnc. 6 Coconino Ss. %, the lacter formation was the reported producing formation.
& 275 J15E |c SEmEY 32| O |Texaco, In 6 50 feet of muddy fresh watar.
100 feet of warer and 100 feet of mud.
Mississippian ,’
sed, rocks i) feet of drilling fluid and 3,085 feer of brackish water with
, Carter 011 2 do last 290 feet.
0275 1SE {C sWiwg 35} © 20 .} feer of brackish muddy water and 3,653 feet of brackish water.
. o0l 32-33 do ‘nd middle of recovery celumn contained 203,592 and 72,949 ppm of
0275 16E |NWiswinEk 33 © szgenor Lespectivaly, :
) il from 6,260 feet in Peansylvanian rock to 6,400 Feer fin
" Husky 011 Co. 1 do :t however, the latter rack was the reported producing formation,
QA27S 18E {NEWNERWE 26{ O usky o —--=13127 feetr of black salty sulfur water.
o ' feet of slighcly gas-cut drilling mud, 270 feet of highly water-
0 275 {215 {swisExswk 3} o [Humble 01l 3 do ifnd 4,980 feet of salt water with sulfur odor; sampled. just above
- N and Refining
Co.
° i 1 feet of black salty sulfur water: «sm-’
22E | NWASEYSEY 17] 0 do ! do |

AP
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STRUCTURAL PROBINCES OF UTAH
WITH MAJOR PETROLEUM ACCUMULATIONS

OIL FIELD -
GAS FIELD

OIL-IMPREGNATED ROCK DEPOSIT

\§ 08

APPROXIMATE STRUCTURAL BOUNDARY

/ﬁy/,ib"EASTERN LIMIT OF THE FOLD AND THRUST BELT

7

. EASTERN LIMIT OF THE BASIN-RANGE PROVINCE

OIL AND GAS FIELDS ' OIL-IMPREGNATED ROCKS
A | Aneth AR Asphalt Ridge
'A~B  Altamont _ | CC Circle Cliffs
BL  Bridger Lake HC Hill Creek
CB (Clay Basin PRS P.R. Spring
CL Clear Creek S " RR Raven Ridge-
I Ismay S Sunnyside
L Lisbon TST Tar Sand Triangle
NB  Natural Buttes |
P Pineview
R Rozel
RW  Red Wash
SA  San Arroyo
Upper Valley






Table 1.--Description of major lithologic units that crop out in the northern Uinta Basin ares .

[Location of data sites cited are shown on plate 1.

in Hood, Mundorff, and Price (1976).]

Interpretations of chemical quality of water are based on .nulynu given

Erathem

System
Series

- Geologic unit

Western part of basin | Eestern part of basin

Character of material

Hydrologic characteristics

CENOZO1C

Holocene

Younger alluvium, gravel surfaces, landslide
and talus deposits, and dune sand and wind-
blown depoaits

Surficial deposits of clay, ailt, send, gravel, and large
anguler blocks. Along stredm valleys, younger alluvium
is often well sorted, but rarely is more than sbout 15
ft (4.6 m) thick. Gravel surfeces are the upper parts
of terrace deposits and appear in many places to be sep-
‘arated from deeper older gravels by a layer of clay or
material of low permeability and are generally less than
10-20 ft (3.0-6.1 m) thick. Landelide and talus deposits
found only in higher mountain areas; largest landslides
are associated with outcrop areas of the Manning Canyoun(?)}
Formation and consist of a cheotic mixture of soils, shale
flowage, blocks of rocks, and other materials of indeter-

-minate thickness. Talus deposits sre accumulations of
angular blocks at the base of cliffs and steep slopes.
Dune sand generally is a well-sorted thin veneer that ac-
cumulates near sandstone outcropa.

Lov to very high permeability. In meny areas these de-
posits are above the water table; but in stream valleys
and on some terraces, the younger alluvium is part of
the deposits that yield water to shallow wells (dug
wells ip particular) and are less permeable than the
underlying glacisl outwash, Landslide deposita, be-
cause of poor sorting, have low permeability but locally
yield water to springa. Talus deposits generally are
sbove the water table but are good recharge areas for
other formstions. Dune sand also is a good recharge
medium but only locally stores ground water. Chemical
quality of water in most of these deposits ia variable,
depending on the sources of debris making up the de-

posit. In most areas, the water is

fresh, but where

the water table 1s shallow the water may be saline.

Terrace deposits

Alluvial deposits ranging in grain size from silt to
boulders 1 ft (0.3 w) or more in diameter. Cenerally nr:
part of caps of upland sreas (fig. 4), locally called
benches. Locally cemented; lie partly upon and also grade
laterally from deposits of glacial origin. For purposes
of hydrologic discussion in this report these deposits are
lumped with glacial deposits and other coarse-grained un-
consolidated deposits.

Low to very high permeability. Sources of much of the
water yielded by shaliow wells oo benches around Roose-

velt-Myton-Duchesne part of basin.
is fresh.

The water generally

Quaternary

Glacial deposits and alluvium

Glacial outwash, moraines, and undifferentiated deposits of
glacial origin (include glaciated ground). Outwash is
generally cosrse grained (fig. 5), and consists of sand,
gravel, cobbles, and boulders that underlie and grade into
terrace deposits in upland areas. Thickness ranges from.a
few feet on edges of terraces to about.200 ft (60 m) near
the mouths of major river canyons. These deposits and ter-
race deposits are discontinuous with those on adjacent
benches and stream valleys (fig. 6). Beneath atream val-

Low to very high permeability. Glacial outwash and re-
lated coarse-grained deposits comprise the most pro-

11fic aquifer in the northern Uinta

Basin area in lo-

calities where the outwash is sufficiently thick to

store and transmit water. Water is

generally under

unconfined conditions but locally may be confined or
partly confined. It comprises the main aquifer in

Ashley Valley, on upland slopes and

outwash plains

(as around Neola and Altamont), beneath the flood

2 leys, ocutwash forms the basal section of the unconsolidated plains of the streams (such as the Duchesne and Ulnta
H valiey fill; thicknesses there rarely exceed 50 ft (15 m). Rivers), and beneath the floors of the mountain can-
3 Other glacial deposits are found mainly in’ canyons (fig. yons (near their mouths). Values for K are estimated
1 7), or on the mountains, where they are generally poorly to be in the range of 2 to 1,800 ft/d (0.61 to 550
k] sorted veneers on glacisted rock surfaces. m/d) (table 6). Wells near Neola yield as much as
o~ - 3 ft¥/s (0.0085 m3/s). The watér in the ourwash is
fresh except where the outwash receives inflow from
older rocks, as in the Duchesne River valley below
Bridgeland. The other glacial deposits have lower
permeability, but locally their permeability may
approach that of the outwash. These less-permeable
deposits generally act as a recharge medium, but
locally they yield some water to springs and act as
a transfer medium for water from underlying older
rocks. The water in these other glacial deposits
generally is fresh.
Older terrace deposits Similar to overiying terrace deposits and lumped for hydro-
logic discussion with the sther coarse-grained deposits.
'_"'_5 . Position in section here based on old gravel surfaces
v given in Stokes (1964)
$
g :
- .
&
Browns Park Formation Includes both rocks of the type present in far northeastern Very low to moderate permeability. Not thoroughly ex-
g . Utah and those sometimes referred to the Bishop Conglomer~ plored by water-well dri'lling. Yields small quantities
© ate (Kinney, 1951). Extremely vaniable deposits of sand- of freshwater to springs and stock wells in Brush Creek
8 stone, tuffaceous rocks, and conglomerate; present in ir- -Diamond Mountain area north and northeast of Vernal.
B regular areas along south flank of Uinta Mountains. Probable source of some springs iu slopes of central
Thickness is less than 1 to about B0C ft (0.3 to 240 m). Uinta Mountains, L
Extrusive igneous rock Chiefly andesitic pyroclastics. May be the Keetley Volcan- Yields water to some small springs. Baker (1970, table
ics, or equivalent. Erosional remnants on highest hills 1) estimated transmissivity to be 270 ft?/d (25 =%/d)
near Wolf Creek Pass. Thickness unknown, but estimated for arca to west, where formatfon is thicker; there,
to be generally less than 100 ft (30 m) i{n study area. also, he states most springs were observed along frac-
o . tures or contacts.
E Duchesne River Formation Shale, mainly red, but including green and other pale Very low to very high permeability. The horizontal hy-
g colors, llltstona, sandstone, and conglomerate, uncon- draulic conductivity of 19 sandstone samples ranged
& formably underlying younger rocks from near the Colorado from 0.000033 to 3.28 ft/d (0.0000! to 1.0 m/d) (table
- State line to near Strawberry Reservoir. (See Warner, 3). Total porosity ranged from 7 to 32 percent. How-
© 1966, and Andersen and Picard, 1972, for most recent des- ever aquifer permeability is enhanced by fracturing,
[ criptions). Coarsest grain sizes (fig. 8) found near and yields to wells and springs range from less than 1
3 basin margins where the formation interfingers with other to more than 300 gal/min (0.06-19 1/s), generally with
¢ formations. 1In central part of basin, formation grades large drawdown (table 6). Highest permeabilities gen~
s up from underlying Uinta Formation and consists of inter- erally are near edges of outcrops west of Roosevelt in
- bedded sandstone and shale (fig. 9). Sandstone most abun- the central basin, and lowest are in areas porth and
dant in lower part and, with conglomerate, in upper part. east of Fort Duchesne. Water movement may be impeded
Sandstones are of two basic types--a light-colored (gen- locally by gilsonite dikes. Near recharge areas, and
erally yellow) channel deposit (fig. 10) and a darker, vhere the formation is fractured or moderately perme-
more compact, better cemented interchannel (?) lenticular ’ able, the water generally is fresh. At greater depths
deposit. A few thin beds of sandstone are loose to fri- vhere the formation is of very low permeability, the
able. Formation in most areas is slightly to strongly water is slightly saline to briny. Confined condf-
 fractured. Fractures locally contain secondary deposits tions are common; in the lower parts of the basin
of calcium sulfate, as near the Roosevelt-Bluebell road such as near Roosevelt) artesian heads may exceed 100
east of Dry Gulch. Maximum thickness is more than 3,000 ft (30 m) sbove land surface, but in higher areass of
ft (910 m), the basin, water levels are below land surface.
3
§ Uinta Formation Calcareous shale, some limestone, claystone, siltstone, and Very low to very high permeability. BRighest primary
18 sandstone, Fluvial facies in eastern and western ends of permeability of the sandstone secms to approximate

basin interfinger with rocks similar in appearance to
Duchesne River Formation and with other formations. Grades
laterally into thinner bedded calcareous lake deposits in
center of basin (Jones, 1957, p. 32). Maximum thickness is
nearly 4,000 ft (1,220 m) near center of basin axis.

that of the median for sandstone in

the Duchesne River

Formation (table 3). Bulk of formation, however, is
finer grained than, the Duchesne River Formation. Per-

wmeability is enhanced by fracturing

(fig. 11), which

is evident in many areas; for example, Stinking Spring

area along Strawberry River in secs.

S., R. 7 W., Uintsh meridian, vhere

14 and 15, T. &
the Uinta Forma-

tion discharges vater from the underlying Green River
Formation. 1n most of the ares, the formation yields
only a few gallons per winute of saline water to wells
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Bocene
.

° Uints Formatio:

n-~Continued

and springs.' o places (as near Arcadia) the water
has high fluoride and boron concentrations. Locally
(as near Arcadia aand the Myton Water Associacion well
fleld at y(C-2-2)24ccc), flowing wells yield fresh to
.slightly saline water. In the fluvial facies, parti-
cularly where fractured (as at well D(C~3-9)6cbec-1),
yields are higher (table 6) and the water is fresh.

Tertiary

CRNOZOIC

Green River Formation

Mainly lacustrine shale with some limestone, siltstone, and
sandstone. Includes beds of oll shale and carbonate evapo-
rites. Interfingers with both the overlying Uinta Formation
and the underlying Wasatch Formation and laterally with
other formations near the edges of the basin. Maximm
thickness is about 5,000 fr (1,520 m); thickneas depends on
location tn' the Eocene fluvial-lacustrine complex.

Very low to low permeability. Weir (1970, table 2)
reports approximate transmissivities of 0.08-0.22 m2/d
(equivalent to 0.9-2.4 ft2/d) for sandstones near the
oil-shale horizon. ‘Permeabilities are enhanced by
fracturing (Peterson, 1973a, b). In most of the basin,
the formation yields only saline--in many cases briny--
water to petroleum wells. Price and Miller (1975, pl.
3) report fresh to slightly saline water in and near
the outcrop area in the southern Uinta Basin. 1In the
far western end of the basin, in the outcrop area near
Strawberry Reservoir, the water is fresh where the
formation is fractured (as at spring U(C-4-11)33bda-51).

Paleocens and Eocene

Wasatch Formation

Crops out only in far eastern end of northern Uinta Basin
area; in most of basin consists mainly of lacustrine shale,
sandstone, and conglomerate. Interfingers with overlying
and uanderlying formations and lateratly with the North Horn
and Colton Formations and the Flagstaff Member of the Green
River Pormation (not exposed in northern Uinta Basin area).
The combined Wasatch-Green River section in the western
‘part of the basin ia reported by Pouch and Ryder (1973) to
approach 10,000 ft (3,050 m) in thickness.

Very low to low permeability. Peterson (1973a) reports
that in the Bluebell otl field the "Wasatch gands" have
4 to 5 percent porosity, but that permeabtlity results
mainly from fracturing. Much of the water yielded from
petroleum wells is moderately saline to very saliae,
but, on the whole, water in the formation appears to be
-less mineralized than that in the overlying Green River
Formation.

Cretaceous(?)

Currant Creek
Formati{on

Upper Cretaceous(?)

Very coarse conglomerate (fig. 12) and crossbedded conglom=
eratic sandstone, tightly cemented. May interfinger with
underlying Mesaverde Croup. Thins southeastward from north-
west corner of basin. Some writers have regarded the for-
mation as a fluvial facies of the rocks of Eocene age, but
Walton (1964, p. 139-143) indicates that coarse-grained
rocks of Eocene age lie unconfor'mably on the Currant Creek
Formation. Maximum thickness is approximately 5,000 ft
(1,520 m).

Low to very high permeability. Primary, or matrix per-
meability, of 2 sample from the outcrop in the Duchesne
River valley was Indicated in a X of 1.44 ft/d (0.44
m/d) and a total porosity of 23.6 percent. These co-
efficients are probably maximum primary values for the
formation. Fracturing, the principal cause of second-
ary permeability, is reflected in a X of more than 200
ft/d (61 m/d) at well U(C-2-10)20aac-1 (table 6). An
open fracture, about 1 fr (0.3 m) wide, was reported {un
the Currant Creek-Layout Canyon tunnel by J. R. Wagner
of S. A. Healy Co. (oral commun., November 1973). This
opening had an updraft of air toward the surface far
above the tunnel and also took all water flowing in
that section of tunnel until the tunnel was lined.
Water probably is unconfined in most areas. Water in
and near the outcrop area is fresh,

e -

Upper Cretaceous

Mesaverde Group

Shale, sandstone, and coal beds. Interfingers with upper
shale of Mancos Shale. Thickness is 550-4,000 ftr (168-
1,220 m) in western part of basin (Huddle and McCann, 1947)
and 400-1,160 ft (122-354 m) north of Vernal (Kioney, Ll951).

Very low to high permeability. Little is known_ about
aquifer properties. Well U(C-1-8)13dcc-1 has a high
estimated X, but the well also may derive water from
overlying glacial outwash. Covington (1957, p. 174)
gives a porosity of 34 percent and says that the for-
wation in the oii-bearing beds of Asphalt Ridge has a
water-wetted matrix. Data in Feltis (1966) indicate
that in outcrop areas water i{s fresh to slighcly saline,
but samples from petroleum tests in the eastern part of
the basin were very saline to briay. )

MESOZOXC
Cretaceous

Ry o

Shale

Gray soft shale. Contains an unnamed upper shale member, a
middle member, the Frontier Sandstone Member, and a lower
member, the Mowry Shale Member. Total thickness is 2,900-.
3,700 ft (884-1,130 m) in the western part of the basin
and up to 4,900 fr (1,490 m) in the vicinity of Vernal.

in the western Uinta Basin, the Frontier Sandstone Member
consists of crossbedded, lenticular thick sandstone beds
with a local middle shale unit and some coal in the upper
part. 1t thickens vestward from 450 to 600 ft (137 to 183 m)
(Huddle and McCann, 1947) and interfingers with the upper
shale member of the Mancos. In the eastern part of the
basin (Kinney, 195i), the Frontier consists of 210-250 ft
64-76 m) of fine-grained sandstone with thin beds of coal
in the upper part and some shale interbeds. It thins and
becomes more shaly southeastward.

The shale members have very low permeability. 1Inhibits
infiltration of precipitation, and where that is the
only source of water, the outcrop of the Mancos is
almost devoid of vegetation. (See fig. 13.) Such water
as issues from the formation and that from younger rocks
containing erosfonal derivatives from the Mancos is
saline.

Very low to moderate permeability. Not thoroughly ‘ex-
plored by water-well drilling. Well U(C-1-8)12cdb-1
indicated a moderate transmissivity (table 6). Well
(D~5~23)10aaa-1 flows from 733 fr (223 m) and provides
slightly saline water together with natural gas. Well
U(A-2-2)32aca-1l near the intake area also flows from
only 19 ft (5.8 m) and it yields freshwater.

Lower and Upper Cratsceous

undivided

Dakota Sandstone and Cedar Mountain Formation,

In western Uinta Basin, the section consists of a basal
sandstone, which'is fine to coarse grained, locally con-
glomeratic, and friable; a thick, variegated soft shale;
and an upper unit of interbedded fine-grained sandstone
and siltstone, which is locally conglomeratic and cross-
bedded. The total thickness is about 200 ft (60 m). In
the eastern basin, the section is somewhat similar, but it
is only 50-90 €t (15-27 m) thick. May be well-fractured
locally.

Very low to moderate permeability. Not thoroughly ex-
plored by water well drilling. Table 6 shows varia-
tion in X from 0.08 to B0 fr/d (0.024 to 24 m/d).
Specimen from outcrop at east side of Steinaker Reser-
voir had a X of only 0.00018 £t/d (0.000055 m/d) and
porosity of only 8.2 percent (table 3). Well (D-~5-23)
2lcaa-1 yielded slightly saline water from a depth of
352 fr (107 m): Chemical quality of water unknown
elsevhere but would be expected to be fresh near out-
crop areas and galine where deeply buried.

Jurassic

Upper Jurassic

Morrison Formation

In western Uinta Basin consists of 1,450-1,550 fr (442-

472 m) of multicolored shale, siltstone, sandstone, con-
glomerate, and a few thin beds of freshwater iimestone.
Formation thins eastward to 830-890 ft (253-271 m) of
veriegated shale and siltstone, red and gray fine-grained -
silty sandstone, medium- to coarse-grained pebbly sand- .
stone, and thin beds of gypsum. Formation {s variable tn
character and.individual beds are highly lenticular.
Probably fractured in most areas.

Very low to moderace permeability. Not thoroughly ex-
plored by water-well drilling. Wells known to be
fintshed in formation mainly are in eastern end of
basin. The few water samples taken from this aquifer
were from areas near cutcrops and were fresh. Water
probably 1s saline and mainly a sulfate type vhere
the formation ia deeply buried. ‘

Curtis Formation

of Stokes, 1964)

(Stump Sandstone

Curtis Formation

in weatern basin includes a lower fine-grained frtable
sandatone of variable thicknesa and an upper section of
shale and thin-bedded limestone; aggregate thicknesa ia
140-200 ft (43-61 m). [a the eastern part of the basia,
section is about the same, but sandstone (s medium to
coarse grained, general color is darker; section ls as
much as 270 ft (82 mw) thick.

Very low to moderate permeability. Estimate based on
general lithology. Yields' freshuater to springs in
outcrop area. .
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is 24-28 ft (7.3-8.5 m) of phosphatic shale and phosphate
rock overlain by about 100 ft (30 m) of thin-bedded cherty
and sandy dolomitic limestone interbedded with ghale and
fine-grained sandstone (Brush Creek section). Formation
in general aree '{s about 120-340 fr (37-104 m) thick, and
it thins eastward.

_g gl 2 Geologic unit
HHE B Character of material Rydrologic characteristics
ul| © Western part of basin Eastern part of basin
W jv w M
Entrada Sandstone Entrads Sandstone In the west, 700-800 ft (213-244 m) of oilty and pandy Lov to moderate permeability. Yields water to vells and
v (Preuss Sandstone of shale, thin-bedded, nonresistant siltstone, and fine- to springs in eastern end of basin. Yields freshwater of
s Stokes, 1964) medium-grained sandstone, with lenticular beds of white calcium bicarbonate type to wells and springs nesr Dino-
H sandstone in upper part., Moatly red-colored. Redbeds ‘saur National Monument bone quarry in eastern part of
E appear to grade eastward into white sandstone. Section basin. Two samples from oil tests show the formation
8 thins eastvard, and in eastern part of basin consists of contains fresh to slightly saline calcium bicarbonate
v I5 100-160 £t (30-49 m) of massive croashedded, fine- to water 2,000-2,300 ft (610-701 m) below the Ashley Valley
= & medium-grained friable sandstone. Probably strongly oil-field ares. Chemical gquality of water-elsevhere in
Hidir! fractured in areas of faulting and sharp folding. the northern Uinta Basin area unknown, but 1t could be
; > expected to be good in and near outcrop areas.
«
<)
4 S| Twin Creek Limestone’ Carmel Formation in western part of Uinta Basin, section consists of 700~ Very low to moderate permeability. Limestone should have
L“: 800 ft (213-244 m) of limestone, shale, and sandy shale very low permeability vhere undisturbed and moderaste to
43 . wvith a few redbeds near top; section thins eastward im high permeability where fractured. The water should be
EE center of basin and includes gypsum and more redbeds. saline where deeply buried and vhere gypsum is present.
M Rear Vernal, sectiom is 125~170 ft (38-52 m) of l4my .
b4 shale, siltstone, and ﬂne-grnined silty sandstone. The
F formation thins eastward.
E ,’.‘ Nugget Sandstone len Canyon Sand- In the vest, ‘formation is about 1,100 ft (335 m) of light- Very low to moderate permeability. Samples give X Val‘f“
1 Y| stone (formerly orange fine- to medium-grained sandstone; massive with ranging from 0.002 to 1.44 ft/d (0.0006) to 0.44 w/d)
HER Y o] called Navajo large-scale crossbedding, and generally 1s friable in the with total porosity above 20 percent. Yields water to
o g 3 & P} Sandstone in this outcrop. Thickens eastward alightly and an increasing wells and springs in eastern part of basin north of
_5, 5 £3| area) part of section becomes white. In eastern part of basin, Lapoint, near Vernal, and eastward into northwestern
L) - P2 section’ thins to 700 to about %00 ft (213-274 m) of white Colorado. Water probably is confined in most areas.
§ —~ to gray, massive, crossbedded sandatone, generally fri- At and near outcrop, water is a fresh calcium bicarbon-
~ « ig able at the outcrop. Some cliff outcrops have near- ate type. Deeper within basin, water at a depth of about
% K £ gurface "case-hardening” and e desert varnish on surface. 6,000 ft (1,830 m) in well (D-4~21)16ccc-1 was 8 slightly
] g Strongly jointed at places, fractured where flexed and, saline sodium sulfate type; and in well (D-9-20)22cbd-1,
HER on basis of a well in Dry Fork canyon, probably strongly near Ouray, 8 drill-stem sample was a briny sodium chlor-
E & fractured. {de type at 17,350 ft (5,290 m).
Chinle Formation 1n the west, 300-380 £t (91-116 m) of variegated mudstone Very low to low permeability. Probably yields only small
and siltstone, mainly thin-bedded. Appears to thicken quantities of saline water.
toward center of basin and to thin toward east near
Vernal, where it consists of about 260 ft (79 m) of
variegated shale with the upper one-third red ripple-
k] marked sandstone and thin beds of red shale. Contains a
o s basal conglomerate member (see below). .
[
-
§ t lcartra Grit Member of Chinle Formation In west, consists of a few feet to about 40 fr (12 m) of Low to moderate permeability. Largest yields to wells
a = (formerly cslled Shinarump Conglomerate) massive, crossbedded, coarse-grained arkosic sandstone probably would be where it is thickest and fractured. .
] 14 and conglomerate. Thickens slightly toward middle of Wells have modest yields of calcium bicarbonate and
2 basgin and then thins toward the east, vhere it consists sodium bicarbonate sulfate-type waters
of from less than 1 in to 60 ft (2.5 cm to 18 m) of
crossbedded, medium~ to coarse-grained sandstone with
streaks of quartzite pebbles. Locally, occupies channels
cut 20-25 ft (6.1-7.6 m) into the underlying Moenkopi
Formation.
<8 .
:: Mahogany Formation The Mahogany Formation consists of red to purple thin- Low permeability. Little known about aquifer properties,
S 2| (Ankareh Formation bedded shale and siltstone. Thickness is sbout 700 ft but the formation probably will yield small quanzities
3; of Stokes, 1964) (213 m). Partly equivalent to the Mouenkopi Formation. of saline water to wells.
°
sl Thaynes Formation Upper member of the Thaynes Formation is 350-400 ft (107- Do.
- (or Croup) 122 m) of partly variegated shale and siltstone. Lower
[ member is 75-200 £t (23-60 m) of fine-grained silty sand-
. stone interbedded with thin-bedded limestone. GCypsum .
. veins and salt casts are present locally. Lower member
thickens wegtward. Partly equivalent to the Moenkopi
Formation. -
o |Woodside Formation The Woodside Formation consists of thin-bedded red-brown Low permeability. Little known about aquifer, but yields
7 (Woodside Shale of -siltstone and shale. Thickness is 700-1,000 ft (213-305 may be enhanced by fracturing. Spring U(B-1-8)27cda-S1
H Stokes, 1964) m) and thins westward across upper Duchesne River area. ylelds freshwater of the calcium bicarbonate type.
E Partly equivalent to the Moenkopi Formation.
- Moenkopi Formation The Moenkopi Formation is the eastern facies of the three Very low to low permeability. Most water from the for-
g formations listed above. Near Vernal, section consists mation probably would be saline.
of about 175 ft (53 m) of thin-bedded siltstone end very
fine grained sandetone, averlain by 570 ft (174 m) of
thin-bedded red shale, ved ailtstone, and fine-grained
sandstone. A few thin beds of gypsum in a narrow stra-
tigraphic zone near the middle of the section appear to -
be the local facies equivalent of the Thaynes Formation.
The lower light-colored part of the Moenkopi is grada-
tional with the underlying Park City Formation and aep-
pears to thicken eastward. Total thickness s about
700 to sbour 1,100 ft (213-335 m).
Park City Formation (or Group)--partly(?) ® In western part of the Uinta Basin, consists of three Very low to high permeability. The undisturbed limestones
equivalent to Phosphoria Formation members. Lower member is about 270 ft (82 m) of brecci- have a very low permeability, but where they countain frac-
ated, very fine grained, frieble, porous sandstone and tures that have been enlarged by solution, yields can be
dolomitic, locally brecciated, silty to sandy thin-bedded relatively large. Samples from the Ashley Valley oil
sandstone. The middle member is about 40 ft (12 m) of field and from well U(B-2-3)22dcc-1 show that the zone ad-
black phosphatic shale interbedded with gray shale and jacent to the Weber Sandstone contains fresh to slightly
Q a thin bedded limestone. The upper member 1s.100-150 ft ‘ saline water.
K (30-46 m) of thin-bedded to massive, sflty and sandy,
2 E cherty, dolomitic limestone. Total thickness is 400-425
g 2 ft (122-130 m). 1In eastern part of basin, the formation
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Table 1.-~Description of major lithologic units that crvnf)'o’ut in the corthern Uinta Basin area--Continued

_E gl Geologic unit . R
Bl oo fw - of mat
5 ":,. ‘E Western part of basin Eastern part of basin | Character of erial Hydrolegic characteristics
cl Weber Q\urtzue' (or Sandstone In weatern part of basim, 1,400-1,600 fr (427-488 m) of ‘Very low to very high permeability. Primary permeability
I or Formation) very fine grailned, medium-bedded, partly crossbedded is very low to moderate, depending oa location ia the
© 38 . sandatone, with chert and, locally, thin-bedded, cherty basin and the section. Samples had ¥ of 0.000021 ta
B S limestone, mainly near top. Also reported as locally 0.28 ft/d (0.0000064 to 0.085 m/d), with total porosity
a Fi massive and friable. Strongly fractured, especially near in the range of 11 to 19 percent (table 3). Moderate to
§ s faulte and folds (fig. 14). 1In eastern part of basin, very high X is i{nferred from the existence of large-
g a about 1,200 fr (366 m) of massive, fine- to coarse-grained yield springs that discharge frow the formation in areas
& 5 b4 . sandatone with well-developed crossbedding locally, espec- that are strongly faulted and fractured. Water is under
Be E 35 ially in upper part. In vicinity of Dinosaur National confined conditions in most areas. Most wells and
H - Monument, Untermann aad Untermann (1954, p. 46) describe springs that discharge water from this formation yield
R~ 55 the formation as poorly cemented, friable, and joilnted: freshwater. ields fresh to slightly sallne water at
s Some cores show deeply buried formation as dense, very depths of 4,000-5,000 ft (1,220-1,520 m) in the Ashley
| fine grained sandstone. (See discussion by Bissell, Valley oil field and near well U(B-2-2)22dcc-1l, where
1964, p. 67-91.) vater circulates through faults and frectures. Yields
4 very saline to briny water at depths of 7,500 fr (2,286
m) at well 5(B-2-102)32bcd-1 and at 18,500 ft (5,640 m)
at well (D-7-24)2ldda-1.
North of Strawbarry Reservoir, the easternmost tip of a Little kpown about aquifer properties. Locally a source ’
thrust plate includes several thousand feet of rocks as~ of springs in adjacent drainage basin.
signed by Bissell (1952, p. 581-589) to the Oquirrh For- .
8 mation through the Diamond Creek Sandstone. The section .
b 18 not included in the composite section for the basin
q E becsuse Sadlick (1959, p. 82-89) equates the Oquirrh- N
E 3 piamond Creek section with the locally derived thinner
E B Madison-Weber section in the Uinta Mountains.
. = "
H E Morgan Formation In west, consists of a lower member of about 240 ft (73 m) Very low to very high permeability. Primary or iater-
a 3 . of cherty limestone with some interbedded shale and an grm{ular permeability {s judged to be very low to low.
a 8‘ upper member of about 200 ft (60 @) mainly of red very Fracturing and possibly cavernous zones in timestone
fine grained sandstone fnterbedded Yieh some mudstone locally cause high permeability. Acts mainly as a
and siltstone. 1In east, it also consists of two members transfer medium for water from underlying rocks.,K The
--a lower member of thick-bedded cherty limestone and an formation ‘s involved in the movement of water to large
upper member of red sandy shale, crossbedded sandstone, springs such as Big Brush Creek Spring, (D-2-21)
and a few thin beds of limestone. Total thickness is 24chb-S1, and it is the scurce of about 30 ft’/s (0.85
about 1,100-1,400 ft (335-427 m). This formation, like m3/e) of water from fractures associated with faulting
all the Paleozoic section, is locally strongly faulted at the Jones Hole Spring area, (D-3-25)1b. Water from
and fractured. sources in edge of the outcrop area is fresh and gen-
’ erally contains less than 200 mg/l of dissolved solids.
.E a Manning Canyon(?) Formation (of Stokes, This, the "black shale unit" of previous investigators, Very low(?) to low permeability. Litcle is known about
P 1964) consists of blackshale interbedded with a few thin beds aquifer properties, but it {s estimated to act mainly
S 3 g of limestone, siltstone, and sandstone. Thickness ranges as a deterrent to ground-water movement. Based on lith-
S a2 from 350 to 400 £t (107 to 122 m) in the western Uinta ology, water from the formation would be saline.
212 2 Basin and is about 300 ft (91 m) in Whiterocks Canyon.
; 28 The formation thins eastward from about 100 ft (30 m)
~ 4 aorth of Vernal to 25 ft (7.6 m) or less in the far east-
2 . ern part of the basin. ’ -
Upper Mississippian In the western basin, Huddle and McCann (1947) divided Very low to very high permeability. The predominancly
,5; rocks, undivided these rocks (in descending order) into the Humbug Forma- limestone section in its undisturbed state has a very
& tion (Upper Mississippian), Deseret Limestone (Upper? and low permeability. The extensively fractured sections,
- Lower Mississippian), and the Madison Limestoue (Lower however, have been dissolved locally to provide extremely
] Mississippian). Stokes (1964) lumped the rocks only by permeable zones, which in some cages countain large active
- age. The Humbug consists of 350-400 €£c (107-122 m) of caves {figs. 15 and 16)., Section is extensively Faulted,
3 limestone breccia, sandstone breccia, and limestone. The fractured, and riddied locally with cavernous zones.
" . Deseret is 600-650 ft (183-198 m) of thin-bedded to mas- Much of the uplands outcrop areas, from the Soapstone
a sive limestone and dolomitic limestone. The Madison is Basin west of the upper Duchesue River to the heights
A about 250 ft (76 m) of thin-bedded limestone with locaily above Rock Creek, have a karst topography that is de-
Mississippian rocks, abundant chert and shaly partings. The sequence appears veloped mostly {n the lower part of the Humbug Formation
undivided to be about 1,200 ft (366 m) thick in the center of the and the Deseret Limestone. Intake of water in these
§ Uinta Mountains, but it thins toward the east, where areas provides the water discharged from springs such as
B Kianey (1951) describes a 960-ft' (293-m) section of lime- Big Spring, U(B-1-8)17cbb-S1, on the upper Duchesne River
%' Lower Mississippian stone, partly cherty and dolemitic, that has interbedded and U(B-2-7)25cab-S1 and 36-51 on Rock Creek. Less is
2 la tocks, undivided fine- -to medium-grained sandstone in the upper part. known about the outcrop aréa between Rock Creek and the
s 3 Uinta River, but karst developmant is certain, and the
E [ large spring, U(B-2-2)5dbb-Sl, is associated with an
- .. outcrop of Mississippian rocks on the Uinta River. In
2 - the Pole Creek-Dry Fork-Brush Creek area, karst develop~
H ment and movement of water into the ‘cave system has been
b2 R described by Maxwell, Bridges, Barker, and Moore (1971).
u " In general, almost all water associated with these rocks
< in the south slope of the Uinta Mountains is fresh and
5 of the calcium bicarbonate type. However, where the
rocks are deeply buried, they seem to be tight because
the water is briny., For example, in well (D-9-20)22cbb-1
near Ouray, a drill-stem sample of brine was abtained .
from the Madison Limestone at a depth of about 20,000 ft
(7,000 m) (Hood and others, 1976, table 9).
Tintic Quartzite Lodore Formation In the western Uinta Basin, the Tiantic Quartzite (Lower Very low to high permeability. Little is known about
and Middle Cambrian) is about 400-500 ft (122-152 m} of aquifer properties, but it can be inferred that inter-
g quartzitic sandstone of wide range in grain size with some granular permeability is low and fracturing locally
T shale partings (Lockman-Balk, 1959, p. 42-43). Thins and produces high permeability. In the recharge area, water
'E disappears eastward. In the east, the Lodore Formation should be fresh. .
3 ‘(Upper Cambrian) near Diamond Mountain area iy 155 fr (47
m) of thick-bedded coarse-grained sandstone that thins
weatward.
Red P{pe Shale In the western end of the basin, about l,700-3,000 fc Very low(?} to low permeability. Probably impeds ground-
(518-914 m) of dark sericitic shala interbedded with thin - water movement in most areas but may transmit water in
\ beds of dark arkosic sandstone. Probably fractured near fractures. Erosional derivatives from this formation
major fault zones. Thins eastward, and only a few hun- appear to be mixed with stream-valley f{ll in the
a dred feet may be present in eastern part of basin. Duchesne River valley above West Fork, resulting (n a
9 3 i . degradation of the chemical quality. of water in the
5 - & valtey fill. .
> g % Unnamed quartzite unit (Mutual Formation Chiefly a purple to dark reddigsh-brown quartzite, but in- Very low to moderate permeability. Most of formation
g £ | of Stokes, 1964) cludes white to red quarfzitic sandstone. Some of forma- vhere deeply buried probably has very low permeabillity,
g tion retains original(?) bedding(?) and at a discance but near-surface effects of weathering and jointing
E H = looks very much like an unalitered sedimentary formation. probably cause moderate permeability. A specimen from
a s (See fig. 17.) Strongly faulted and has aumerous shat- a road cut near the drainage divide on State Road 44
s e tered zones associated with the faulting. Thickness in north of Vernal had visible porea, apparently due to
E}

weatern end of basin is about 4,000 ft (1,220 m)(Cohenout,
1959, p. 36).

11

leaching. Wells and springs in this zone have water
with a low concentration of dissclved solids--19 to
88 mg/l. Weltl (D-1-20)12dca-] ylelded an acidic water
with a high lron concentration. Where the formetion
is fractured, local high yields are possible, as ac
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de
Table 1.--Description of ma'jm' lithologic units that crop out in the northern Uinta Rasin area--Continued
E § H Geologic unit ) - R
ol ch 1 terial . ¥

E S| western part of basinl Eastern part of basin aracter of materia Hydrologic characteristics

w {n A B

Unnamed quartzite wnit {Mutual Formation the Smoky Springs-area, U(B-3-2)19cbd, in the east wall

= ‘g" of Stokes, 1964)--Continued . . . of the Uinta River canyon where the springe diecharge
18 b . - 3-5 ft3/s (0.08-0.14 m?/5) of water that contains less
] : . . than 100 mg/1-of dissolved solids.
= . .
= :

H 2 |Lower part of the Chiefly quartzite. ‘Character probably similar to the Not known. but probably similar to Mutual Formation.

& E Uinta Mountain M Mutual Formation of Stokes (1964). Exposed only in. .
E " % | Group, undivided highest parts of the west-central Uinta Mountains.

2 o Aggregate thickness of the Uinta Mountain Group esti-

& e mated by Cohenour. (1959, p. 36) to be about 12,000~

s 15,000 ft (3,660-4,570 m) in the western mountains and
about 21,000 ft (6,400 m) in the eastern part.

Figure 4.—Coarse-grained terrace deposits (possibly
glacial outwash) overlying eroded Duchesne River
Formation in canal cut above west side of Hancock

. Cove at U(C-1-2)6bad.
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COMPANY____THE ANSCHUTZ CORP
9 WELL STATE L171-2 :
—| i~ §FELD WILDCAT £
=B - | 3
oSkl 1T § COUNTY____GRAND STATE__UTAH ___{ <
Z8KE B e s
x|—ixH! |= z|  SW/NE Other Servnces £
CEIL DIL,BHC- GR% 2
2 |6 z Je 1 7APING CNL 5
Z g 8 B ¢ JariseriaLnNo. TsEC TWP. ) RANGE 3
Sfcs |8 ! | 23 18S |+ 20E // 3
Fmeres ST ©
Permanent .Do';Jm: GL ; Elev.: 893L* Elez//: g
Log Measured From KB 18Ft Above Perm. Datum K
Drilling Measured From KB z
Date 10-19-78 | 10-31-78 -6-78) |12-19-20-78} <
Run No. - ONE TWO THREE Vi FOUR _g
Depth—Driller L705 - 5453 98 70 - i o
‘Depth—logger E? I L} 871 ] § S
Bim. Log Interval QBE95Y od's 5
Top Log interval N s
Casing—Driller 13 37 @/5 LG? R
Casing— logger 0 80 5453 ) @
Bif Size 7T 7% 7 J 5
Type Fluid in Hole FRESH MUD FGM KCL AQUAGEU FGM j =
Dens. lVisc.- 8.9 60 9.0 59 9-3//7 38 9.0 56 ;,
pH l~F|uid,Loss 8.2 1Onl| 9.0 7.60l] 10 f | 6-8ml| 10 6. lhwll_,‘:’
Source of Somple PIT. TANK TANK TANK -
Rm @ Meos. Temp. [ 2.90@ 76F] 2.L7@ 658F| .L3L @~58°F| .84 C6F
Rmi @ Meas. Temp. 2.‘*7@ 69°F 1 .7’4@ 60F .3,/69 @~58°F .386@ 59F
Rmc @ Meas. Temp.| = @ °F : 1.26@ 56F
Source: Rmf ] Rmc.| MEAS | =
Rm @ BHT 2.k @ B0
g Circulation Siopped|{ 0030 o
=!logger on Bottom 1900 w
Max. Rec. Temp. 0% E
Equip. | Location | 5768 | FARM]| 7759 59 | g
Recorded By . BRAA KRABA CHERI/ KRABACH OLSDN7K o
Witnessed By Mr. HELMKE HELMKE J [HELMKE HELMKE

SWS—1872.4§

Vi
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i \

Form ? “W\

Z 5
Form approved

“Rev.J3) - SUBMIT IN DUPLICs .
A\ UN l'l :-D STAT ES " Budget Bureau No. 42-R355.6.
"'“-..., , (See other in-
T, DEPA RTMENT OF THE INTERIOR i;{}‘:_;?’;?d;’;‘ 5. LEASE DESIGNATION AND SERIAL KO.
GEOLOGICAL SURVEY
State 27411
WELL COMPLETION OR RECOMPLETION REPORT AND LOG* I DT, RLLOTTER OF T mae
la. TYPE OF WELL: e ;IQ;LP_ “E"APSLE . DRY K] _Other __— : 7. UNIT AGREEMENT NAME
b. TYPE OF COMPLE’I’ION . N Quean’t
NEW WORK DEEP- PLUG DIFF, . ‘ - —
WELL OVER EN D BACK RESVR. Other ___: _ 8. FARM OR LEASE NAME
2. NAME OF QPERATOR 3 oo St a't e 411 !
. . ) H N
. . : 9. WELL NO.
The Anschutz Corporation .
3. ADDRESS OF OPERATORB ' , - 2 _
e e ORI P 0. FIELD AND POOL, OR WILDCAT
2400 Anaconda Tower, Denver, Colorado 80202 1 A ¥
4. LOCATION OF WELL (Report location clearly and in accordance with any State requirements)® Wildcat
" At surface /) t ’\[/q/ 77 ! ‘ 11.sEC, T, R, 3., OK BLOCK AND SULVEY
%O,_/ - ‘ ' F e F ’ [:1:3 ARBA 2
At top prod. interval reported below C, ' ‘
At total depth Sec.23, 18S-R.20E
14. PERMY DATE 1SSUED 12. COUNTY OR 13. STATE
/{Km I / " PARISH
> .
(VAN e }4 Grand Utah
15. DATE SPUDDED | 16. DATE T.D. REACHED ATE o, P&/(Reaq?lfgfli/f) 18 /ELEVATXOINS (DF, RKB, BT, GR, ETC. ye | 18. BLEV. CASINGHEAD
- 1)
9-10-79 12-19-79 r' _—dﬁ [ /8934 GR 8904 ESI
20. TOTAL DEPTH, MD & TVD 21. PLUG, BACK T.D., MD & TVD 722 IF h’f‘ertpLET@)gL | 23. INTERVALS ROTARY TOOLS CABLE TOOLS
- ~ HOW MA.\!‘ }"—‘g . DRILLED BY
10.786 Surface e IR o2 0-10,786 | -0-
24. PRODUCING INTERVAL(S), OF THIS COMPLETION—TOP, BOZLOM, NAME ‘(MD’IA\ND'TVD)'K - 25. WAS DIRECTIONAL
\/ T SURVEY MADE
‘ &7 e - 1 Yes
26. TIPE ELECTRIC AND OTHER LOGS RUN L VYV o 27. WAS WELL COBED
FDC-CNL-GR, CNL, BHC-GR. DIL No
28. CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT, LB./FT. DEPTH SET (MD) HOLE SIZE CEMENTING RECORD AMOUNT PULLED
20" 94 61 30" 250 sx -0-
13-3/8" 54.5 5452 17% 635 sx ~-0-
29. LINER RECORD 30. TUBING RECORD
S8IZE TOP (MD) BOTTOM (MD) SACKES CEMENT®* SCREEN (MD) SIZE DEPTH SET (MD) PACEER SET (MD)

31. PERFORATION RECORD (Interval, size and number)

32. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.
5280-5 300 - 2 SPF . DEPTH INTERVAL (MD) AMOUNT AND KIND OF MATERIAL USED
5040-5050 - 2 SPF 4" casing '
5054-5066 - 2 SPF o ~
5072-5082 -~ 2 .SPF &
33.* PRODUCTION
DATE FIRST PRODUCTION PRODUCTION METHOD (Flowing, gas lift, pumping—size and type of pump) WELL STATUS (Producing or
. . ghut-in)
DATE OF TEST HOURS TESTED CHOKE SIZE PROD’N. FOR 0IL~—BBL. GAS—MCF. W ATER~—BBL. GAS-OIL RATIO
TEST PERIOD— .
—| N l
FLOW. TUBING PRESS. | CASING PRESSURE CALCULATED - OIL—BBL. GAS—MCF. WATER—-BBL. OIL GRAVITY-API (CORR.)
© 24-BOTR RATE . ooy BN .
— | o |

34. DISPOSITION OF GAS (Sold, used for fuel, vented, etc.) TEST WITNESSED BY

35. LIST OF ATTACEMENTS

36. I hereby certify that the foregoing and attached information ls complete and correct as determined from all available records
sionso L0220 BB, 400@ (rse)

*(See lnsfructions and Spaces for Additional Data on Reverse Side)

. mme Operations Coordinator February 5, 1979

DATE




INSTRUCTIONS

General: This form is designed for submitting a complete and correct well completion report and log on all types of lands and leases to either a Federal agency or a State ageucy,

or both, pursuant to applicable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of this form and the number of copies to be
%ubmxtted, particularly with regard to local, area, or regional procedures and practices, either are shown below or will be issued by, or may be obtained from, the local Federal ¢~
and/or State office, See instructions on 1tems 22 and 24, and 33, below regarding separate reports for separate completions.

If not filed prior to the time this summary record is submxtted copies of all currently available logs (drillers, geologists, sample and core analysis, all types electric, etc.), forma-

tion and pressure tests, and directional surveys, should be at:t,ached hereto, to the extent required by applicable Federal and/or State laws and regulations. All attachments
should be listed on this form, see item 35.

item 4: If there are no applicable State reqvirements, locations on Federal or Indian land should be described in accordance with Federal requirements. 'Consult local State

or Federal office for specific instructions.

ltem 18: Indicate which elevation is used as reference (where not otherwise shown) for depth measurements given in other spaces on this form and in’ any attachments.

Items 22 and 24: If this well is completed for separate production from more than one interval zone (multiple completion), so state in item 22, and in item 24 show the producing
interval, or intervals, top(s), bottom(s) and name(s) (if any) for only the interval reported in item 83. Submit a separate report (page) on this form, udequately identified,

for each additional interval to be separately produced, showing the additional data pertinent to such interval. iy

Item 29: “Sacks Cement”: Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementlng tool.

Item 33: Submit a ‘separate completxon report on this form for each interval to be separately produced. (See mstructmn for items 22 and 24 above.)

37. SUMMARY OF POROUS ZONES:
SHOW ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THEREOF ; CORED INTERVALS, AND ALL DRILL-S8TEM TESTS, INCLUDING || 38. GEOLOGIC MARKERS
DEPTH INTERVAL TESTED, CUSHION USED, TIME TOOL OPEN, FLOWING AND SHUT-IN PRESSURES, AND RECOVERIES . ’

FORMATION TOP .BOTTOM . DESCRIPTION, CONTENTS, ETC. . TOP
NAME

MEAS. DEPTH TRUB VERT. DEPTH

Castlegate 5030 5330 Wet _ : A '
Dakota .| 8820 | 9010 | ‘Wet o .4 | Castlegate 5030
Morrison 9010 ¥ 9335 Wet o o Dakota | 8820
Salt Wash 93357 9642 Wet B ~ {|Morrison 9010
Summerville | 9642/ » 9700 Tite , . . |Salt Wash 9335
Entrada 9700/ 9830 ' Wet o . Summerville 9642. .
Navajo 9830 9920 Wet , Entrada ’ 9700
Keyenta 9985 10,103 Tite - C ' . INavajo 9830
Wingate 10103 10,5687 Wet o ' Kayenta 9985 L
Chinle 10568 10,6637 Tite . . co o Wingate- 10103,
SR : . ‘ o Chinle {10568
‘ ' ' Granite 10663 °

% U.S. GOVERNMENT PRINTING OFFICE: 1974 -780-680/VIII-238

S’
—_..

E



ECl

Fronr Lirwo Loas
ESTIM74TED __CO ALEO 3LTLONS _ “
Wire  Zi-93 ),  sec 23, N
S : TE ICANESS Zsé. A ss | /ocars| GYP 7%/,&? ‘
] 'CErﬁqu) Bor'roof wasare 330 - 6.5
) e 7550 i 72
ﬁo .O N g e .
Y CASTLEGATE g‘icrﬂwm 477%1/ 360 40. 160 e - 7’;65__ |
N
N N4ncoS 3490 | 989 | & Ky
- ——e . 4..._1\\11 - e —— —
_._._~\_..,~_& Darora 190" |48 |45 | 4 | v 7.0 |
_ : S, N /%ze(SOR 3as‘, o | Ao | 52
R Sacr wast Fo7' | 80 |20 52
»' } , . R -
A \O, SoMMERVILLE S5y 6o |Ya 6.y
h \I' . T , - T - . .

- V\ U' - LENrry oM v /30 3o |70 } v g
RN Navaso c| 90 |30 | $0 |5y
"'-":‘*—'_—‘ '—".‘—~§-"1“ " - - , - T

| \§ N _/\ﬁyz-:-'/'\/m - II? 20 _éf?:, §.&
\y N Win e 7e “| s6s' | Fo |.850 §.&
o \ Q . , . ey _—
\ W Copen e g5 o | f° ¢4 ]
P
i T ) -
i Ea_zzaM s p__f (0663 — (0786 —
Q
_ Ny -

f/@_“ 'Qéfrm&é_ﬁ@ J‘;"j f&

4@@

(%o»azcz °& -

_ | ‘

MM@& %ﬁ”)ﬂ@/

20 fa__ﬁnga,

Ao

‘/ﬂ % _,AMeg _

-
P —

/0.0

/& .

——
-

7o

rd

BT | (\ ol .ému A 7

| Mor & 3’ é-éf 7.0 \ éo 7. ]

b sroF @ el ’vfe= ¢.f - 6.9 ' f’/-Azo_éeEMQé'NT /

‘ | !J (73F@ 6T 4 .ev oa 1 e viaron /
W WS . /



{
l ] M*fG’c‘Q_ /gz—@"'w gv'éf‘
/47 ,Z?W s Zcf’/o ol z,(/@ég/z;é e

el , . Bt ,_/%w,/@_w O — 2O o zwe

S ;_ - _ ’M/zé/é‘&/é-__—h .QQ-AZQ,W—L;M&L&(_QW_,',- Lo . .

B ;lg,., R PN e _ ziqo_ .,-v,w,___-_sio._s_é-_.,:_/-8,9_9_V-,.,., _
{ | M/Wé‘/, . B%30_" S/00 . . 70

- R | R Mw&/_- e _.<w,‘:5,7_0.9 (' feoo 3D
_ i} MQ@AZ;,, e FE 20 “- I
- ‘l - - A - - —*—‘T— e - T - -
|i
e L . - )




EA/»T‘ /&3 @ 7a2{__3

-

A e s o o e pu

Z/W} @ff;«yw% MQ w%

=s,< .

N e e e _3.25_---_-. 4,,-,5_-57”._\ BT Y W W
. yeco €. 7 _ f« br00 ...
78 5.6 + s3%e .l .

I o _ %0 A;‘- _‘/?2—0 I

R & S ¥y .
- At 7@ % U396
T Jéé ._.E‘-?-*‘r._w o 7
o R 4. M. 7 _YSE
B AN N N7 2N
*ce “ 6 ‘/’ziy .
) Y <N S k. = i 332 L .

L 7y &8 | es) e

, e . .7038 L 389gy .
e o L o



Fcu 95

EST CoOMDSITION S -~ LiTHO By Peweee N Cocerns

Sec./5, JTI/8S- R 22 €
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B@Korﬂ §L‘f ' "25/ /00 | © | 4@
Daxora 7éé /1§ | 82| 189 -
_ceppr . |75 |65 |35 6/ o
: Aorrison 2| /97 So| 20 s.2|
| , | <
. Sacr wasu. 2| 266 | 70 | /0 7.¢ .
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P Aty
= COMPANY THE ANSCHUTZ CORP
= oo - ‘ 3
o O | e
(] C b
1= EF
ggs WELL NO. ! FEDERAL 078 St
L ol
348 2| Lrew _ DIAMOND CANYON UNIT 2t
o :
ol ) ok
oozl E&| | county GRAND STATE___UTAH 13!
é < Sc; = 1z| 385 OFWL 730FSL Other Services: g
Slomzl = §: . biL 96 3

NFRRER E COR 3
z o 5 - ¢ [P sEriAL O TSEC TWP. : RANGE $ P
SESY |8 15 185 22E 0

= o i
Permonent Datum: ﬁ'& o i Elev.: 6055 Elev.: K.BA g :
Log Meaosured From . Ft. Above Perm. Daium D.F. o)
Drilling Measured From_. KB . G.L._._,______._.Ezl 2

Date 6-8-78 —F:’

Run No. ONE _g

Depth—Driller 7030 -

Depth—Llogger 7025 . 5

3tm. Log Interval 24 - c

Top Log Interval 112 i . , '.é

Zasing—Driller 7" @2760 @ ' @ @ e
Zosing—Llogger - ’ . S
3it Size 6& §
“ype Fluid in Hole FGM =

Dens. i Visc. 9.2 L4 : . $
pH | Fluid Loss 7.6 |10,6m i ml ml | ml g o
source of Sample MUDTANK | B
Rm @ Meas. Temp. | §6L@ 71°F @ °F @ °F @ °F
Rmi @ Meos. Temp.| LB82 @ 7VF @ °F @ °F @ -°F
Rmc @ Meas. Temp.]| == @ --F @ °F @ °F @ °F
Source: Rmf [ Rme | M | -- | ] I
Rm @ BHT .21 @cB83¥ @ °F @ F @ LEI
Circulation Stopped|-A.2000 6-8 :

Logger on Bottom 0530 6-9]| ' u
Aox. Rec. Temp. 1873F °F “F : FRu
quip.l Location 7759 I G.J . L I ] a
ecorded By GRTAYLOR : o
finessed By M| ALLRED/ COLL INS




—_—

9% \5

,oe

(

B SUBMIY pal . Form approved.
UNI rED STAT ES .- Budget Buresu No. 42-R355.5,
. Ee other in-
DEPARTMENT OF THE INTERIOR :‘e",‘;i';'e'";?dg;‘ 5. LEASE DESIGNATION AND SERIAL No.
GEOLOGICAL SURVEY U-14078
WELL COMPLETION oR RECOMPLETION REPORT/AND\LOG * 6. IF INDIAN, ALLOTTEE OR TRIBE NAME
la. TYPE OF WELL: ' f\)\‘;:'u . (‘.“Assu " prY @ Othy ‘\ 7. UNIT AGREEMENT NAME ‘
b TYPE OF COMPLETION, = - Rt [LZ_ Diamond Canyon n
NEW WORK . DEEP- * PLUG DIFF. . - -
WELL' OVER EN - D BACK RESVR. th §. FARM OR LEASE NAME } 4
2. NAME OF OPERATOR . ) - 4 7978 Federal 078 |
s . . : DIVIS[O
The Anschutz Corporation - / ‘ . Gac 9. WELL NO. - 0\
3. ADDRESS OF OPERATOR - ) & MImNG .1 . . .
- 1110 Denver C].Ub Bldg. y Denver Colorado 02 10. FIELD AND POOL, OR WILDCAT
4. LOCATION OF WELL (Report location clearly and in accordunce with any StO{gErelyl *\ Wildc8t
At surface 11. skc., 'r R., )., OR BLOCK AND SURVEY
: ©OR
‘At top prod. interval reported belowv 3850' FWL + 730' FSL ) . SW SE} S_ec 15T ]‘BS
: ’ " jaf] " : R22E ’
At total depth ) RS : " )
' - ) ) 14, APJ. DATE ISSUED 12. COUNTY OR 13. STATE
H = : PARISH ) )
g 1 43-019- 30371 | 6-15-77 . Grand . Utah
15. DATE SPUDDED 16. _DATE T.D. REACHED 17, DATE COMPL. (Ready to prod) 18. ELEVATIONS (DF, RKB, RT, GR, ETC.)* | 19. ELEV. CASINGHEAD
) 5-8-78 6- 9 78 | Psa 6- 9 78 6055 GL 6064 KB 6055
20. TOTAL DEPTH, MD & TVD 21. PLUG, BACK T.D., MD & TVD | 22. IF MULTIPLE COMPL., 23. INTERVALS ROTARY TOOLS CABLE TOOLS
. HOW MANY®* DRILLED BY o
7030 — 5 | Surface-TD | - None
24. PRODUCING INTERVAL(S8), OF THIS COMPLETION—TOP, BOTTOM, NAME (MD AND TVD)® L . ' 25. WAS DIRECTIONAL
: K B PR SUBRVEY MADE
SR . g NONE = S T l: Yes - -
26. TYPE ELECTRIC AND OTHER LOGS RUN ] ST ] - ;i1 27. WAS WELL CORED
‘DIL - GR, CNL-FDC-GR oL LT Y No
28. - - . CASING RECORD (Report all strings set in well) .. R
 CASING SIZE WEIGHT, LB./FT. DEPTH .SET (MD) - HOLE SIZE . CEMENTING RECORD . ‘I AMOUNT PULLED
.9-5/8 .36 112 - 12% ..|65sks - circulated 1 None
‘7 23 2760 2| . 8-3/4 | 75sks est. top 2100' 1056
H
29. LINER RECORD I - .. 30. TUBING RECORD
BIZE TOP (MD)‘ BOTTOM (MD) SACKS CEMENT® _ SCREEN (D) SIZE . DEPTH SET (MD) PACKER SET (D)’
3;. PERFORATION RECORD (Interval, size and number) ) E 32, ACID, SHOT. FRACTURE, CEMENT SQUEEZE, ETC.
: :" o DEPTH INTERVAL (MD) | AMOUNT AND KIND OF MATERIAL USED

33.+ . PRODUCTION
DATE FIRST PRODUCTION . PRODUCTION METHOD (Flowing, gas lift, pumping—size and type of pump) | WELL STATUS (Producmy or
' ) shut-in)

DATE OF TEST HOURS TESTED CHOKE BIZE PROD’'N. FOR OIL—BBL. . GAS—)CF. WATER—BBL. | GAS-OIL-RATIO

, . TEST PERIOD . . -

— | | o
FLOW. TUBING PRESS. | CASING PRESSURE | CALCULATED o11.-—BBL. GAS—MCF. WATER—HBBL. OIL GRAVITY-API (CORR.)
24-BOUR RATE ' . T . :

34. DISPOSITION OF GAS (Sold, used for fuel, vented, etc.) TEST WITNESSED BY
353. LIST OF ATTACHMENTS R

‘Logs
36. I hereby certify that the foregoing and attached information is complete and correct as determined from all available records. . [

SIGNED rrrLe.  Operations Coordinator DATE - 7-19-78

*(See Instructions and Spaces for Additional Data on Reverse Side) L R o |



Generul‘ This form is desxgned for submitting a complete and correct weli completion report and log on all types of lands and leases to either a Federai agency or a State agency
Any necessary special instructions concerning the use of this form and the number of copies to be§

or both, pursuant to applicable Federal and/or State laws and regulations.
suhmittc(l particularly with regard to local, area, or regional procedures and practices, either are shown. below or will be issued ‘by, or may be obtained trom, the local Federal

INSTRUCTIONS

3 ; : ; i
I

s

and/or btutc office, See iustructions on items 22 and 24, and 33, below regarding separate reports for separate completions. ~

If not filed prior to the time this summary record is submxtted copies of all currently available logs (drillers, geologists,. sample and core analysis, all types electrlc, ete.), forma

tion and pressure tests, and directional surveys, shouid be attached hereto, to the extent required by npplicable Federal and/or State laws and regulntlons & All attachments

should be listed -on this form, see item 35.

~

ltem 4: If there are no nppiicnbie State requirements iocations on Federai or indian iand shouid be described in nccordance with Federai requirements, Consult local State

or Federal office for specific instructions.

Item 18: Indicate which elevation is used as reference (where not otherwise shown) for depth mensurements given in other spaces on this form and in any attachments
ltems 22 and 24: If this well is completed for separate production from more than one_interval zone (multiple completion), so state in item 22, and in item 24 show the producing
interval, or intervals, top(s), bottom(s) and name(s) (if any) for only the interval:reported in item 33. Submit a separate report (page) on this form, adequateiy identiﬂed

for each additional interval to be separately produced, showing the additional data pertinent to such interval.

ltem 29: “Sacks Cement”: Attached supplemental records for this well should show the details of any multiple stage cementing and the iocation of the cementlng tool -

Item 33: Submit a separate completion report on this form for each intervai to be separately produced

(See instruction for items 22 and 24 above. )

37. S_UMMARY OF POROUS ZONES:

AZ\D ALL DRILL-STEM TESTS, INCLUDXNG

3

GEOLOGIC MARKERS “\ *

SHOW ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THEEEOF CORED INTERVALS ; 38.!
DEPTH INTERVAL TESTED, CUSHION UBED, TIME TOOL OPEN FLOWING AND BHUT-IN PRESSUBEB, AND RECOVERIES et L 'sA’
FORMATION TOP BOTTOM * . DESCRIPTION, .CONTENTS, BTC. . E : : . oToP - _ "
‘ { ‘ : , AME : (MEAS. DEPTH  |TBUR VERT.DEPTH
Dakota 6192 6342 Sand + Shéle- - wé"ci’& ! Wasatch “Sur +6055
”Mdrrisqn 6342 6628 Tite Sands + Shalel 3 Megéyérde . fgso.' 45705
'Sdlt Wash 6628 ‘ 6950 T1te Sands + Shale' ' f Mancos ;2710 ESE. +3345.
Edtrada 6950 ° | D Wet Dakota 6192 ;. |.=.137
; '; Morrisoﬁ:g 16342 :»287
! . Salt Wash” 6628 . ; | -.573
. . : ~ |Entrada 6950 - | -.895
iy s : e : S : :
3 | ) 17030 =975

X U.S. GOVERNMENT PRINTING OFFICE : 1963—0-693638
O S

-GPO 870-40V

9.
: Oy



Form 9-330 . A | ey

(Kev. 5-83) . 4 T F od.
— UNlT ) STATES SUBMIT 1IN Dm:t:(:::,{_._, . Budget Burean No. 42-R355.5.

DEPARTM ENT OF THE INTERIOR . Structions on |-gr=mmoy DBSIGNAT!O!‘J AND SERIAL NO.

reverse side)

. * % 6. IF INDIAN, ALLOTTEE OR TRIBD NAME
WELL COMPLETION OR RECOMPLETION REPORT AND LOG
1s. TYPE OF WELL: bLL L prr KX . Other _Z\\O) / 7. UNIT AGREEMENT NAME
b. TYPE OF COMPLETION: » . ' y /. ’/X East Willow Creek
WELD ovrR . 2 Bkew TRSVR. Other ’ }@Aml OR LEASE NAME
v Federal 769

2. NAME OF OPERATOR

i . 9."WEILL NO.
The Anschutz Corporation i

.

3. ADDRESS OF OPERATOR ,\y . 1 {
1110 Denver Club Building, Denver, Colorado 80 A/’W/““" AND POOL, OR WILDCAT
4. LOCATION OF WELL (Report location clearly and in accordance with any State reguy \/W11dcat ’ \
At surface ] : 1 Y 11, skc., T., R., M., OR BDLOCK AND BURYEY
1630' . FWL, 1490' FSL stC. T :
At top prod. interval reported below
At total depth o _ ' : ‘ Sec. 19, T.195-R.21E.
. . o 14. PERMIT NO. DATE ISSUED 12. COUNTY OR 13. STATE
PARISH
API 43-019-30352| 4-19-77 Grand Utah
15. DATE SPUDDED 16. DATE T.D. REACHED | 17. DATE COMPL. (Ready to prod.) 18. ELEVATIONS (DF. RKB, RT, GR, ETC.)* | 19. ELEV. CASINGHEAD
[}
4-7-78 5-2-78 - P & A 5-3-78 6514 GL, .6523 KB 6514
20. TOTAL DEPTH, MD & TVD 21. PLUG, BACK T.D., MD & TVD 22. IF MULTITLE COMPL., 23.  INTERVALS ROTARY TOOLS CABLE TOOLS
h HOW MANY® DRILLED BY
5400! ——> | surface-TD l None
24. PRODUCING INTERVAL(S), OF THIS COMPLETION—TOP, BOTTOM, NAME (MD AND TVD)* . | 25. WAS DIRECTIONAL
. SURVEY MADE
oo | o
None Yes
26. TYPE ELECTRIC AND OTHER LOGS RUN : ) ' 27. WAS WELL CORED
DIL, CNL/FDL, BGT ' No
28. . - . CASING RECORD (Report all strings act in well) ' _
CASING SIZE WEIGHT, LB./FT. | DEPTH SET (MD) HOLE SIZE : CEMENTING RECORD AMOUNT PULLED
8-5/8" 244 1600 Circulated to surface
29. LINER RECORD 30. TUBING RECORD
SIZE TOP (MD) BOTTOM (MD) SACKS CEMENT® SCREEN (Mp) SIZE DEPTH SET (MD) PACKER SET (D)
31. PERFORATION RECORD (Interval, size and number) 32. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.
) DEPTH INTERVAL (MD) AMOUNT AND KIND OF MATERIAL USED
a3.* : : ~ PRODUCTION
DATE FIRST PRODUCTION PRODUCTION METHOD (Flowing, gas lift, pumping—aeize and type of pump) WELL S8TATUBS (Producing or
’ shut-in)
DATE OF TEST HOURS TESTED CHOKE SIZE PROD'N. FOR 01L—BBL. .- GAS—MCF. . WATER—BBL. GAS-OIL RATIO
TEST PERIOD
| I — | | |
FLOW. TUBING PRESS. | CASING PRESSURE CALCULATED O11,-~—BBL. GAS—)MCF. WATER—RBL. OIL GRAVITY-API (CORR.)
24-HOUR RATE
— | I |

34. DISPOSITION OF 6AS (Sold, used for fuel, vented, etc.) TEST WITNESSED BY

33. LIBT OF ATTACHMENTS
LOGS

36. I hereby certify that the foregoing and attached information 18 complete and correct as determined from all available records

SIGNE;D QC/B D;* : TITLE OPfithap: COORDHU@TDR-. DATE 7"8’*77

*(See Instructions and Spaces for Additional Data on Reverse Side)



INSTRUCTIONS | o ok

General This form is designed for submitting a complete and correct well completion report and log on all types of lands and leases to either a Federal agency or a State ageacy, I
or both, pursuant to applicable Federal and/or State laws and regulations. Apny necessary special instructions concerning the use of this form and the number of coples to be . q
submxtted particulariy with regard to local, area, or regional procedures and practices, either are shown. below or will be issued by, or may be obtained from, the local Fe(leral T ;,g‘
and/or Stnte office. See instructions on items 22 and 24, and 33, below regarding separate reports for separate completions. 1 R54
If not filed prior to the time this summary record is submitted, copies of all currently available logs (drillers, geologists, sample and core analysis, all types electric, etc.), forma-

tion and pressure tests, and directional surveys, should be attached hereto, to the extent required by applicable Federnl and/or State laws and regulatlons All attachments

should be listed on this form, see item 35.

Item 4: If there are no applwable State requirements, locations on Federal or Indian land should be described in accordance with Federal requlrements Consult local State

or Federal office for specific instructions. '

[tem 18: Indicate which elevation is used as reference (where not otherwme shown) for depth measurements given in other 8paces on this form and ib any attachments.

ltems 22 and 24: If this well is completed for separate production from more than one interval zone (multiple completion), so state in item 22, and in item 24 show the producing

interval, or intervals, top(s), bottom(s) and name(8) (if any) for only the interval reported in item 33. Submit a separate report (page) on this form, adequately identified,

for each additional interval to be separately produced, showing the additional data pertinent to such interval.

ltem 29: “Sacks Cement”: Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cemeut)ng tool.

Item 33: Submit a sep&rate completion report on this form tor each interval to be separately produced. (See instruction for items 22 and 24 above)

o

P
L
37. SUMMARY OF POROUS ZONES: . ) . )
me ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THEREOF; CORED INTERVALS ; AND ALL DRILL-STEM TESTS, INCLUDING | 38. GEOLOGIC MARKERS
DEPTH INTERVAL TESTED, CUSHION USED, TIME TOOL OPEN, FLOWING AND SHUT-IN PRESSURES, AND RECOVERIES » :
FORMATION TOP BOTTOM : ' DESCRIPTION, CONTENTS, ETC. x . . TOP )
- AME
MEAS. DEPTH |TRUB VERT.DEPTH
Subsea
Mesa Verde Surface
: Mancos Surfaee +6514 &4
c o Dakota - 4571 +1943
) ' Morrison 4694 +1820
Salt Wash 4846 .| +1668 -
" Entrada 5326 +1188
T.D. 5400 +1114
4
i
U.5. GOVERNMENT PRINTING OFFICE : 1963—0~683638 : . . ’ GPO 870-401

/er/




COMPANY THE ANSCHUTZ CORP

)

"FEDERAL 769-1

.
(Yo,
L. ,
O Cla
A
—]. O
S48 N WELL
§‘£ g FIELD WILDCAT '
—hol 4 [\ : ’ : . .
old| Tl & | COUNTY___GRAND STATE__UTAH
Zlo| =jw
é = b % z NE SWw Other Services:
I L N Ll I 1630FWL 1L9OFSL DIL :
. |8 2 B 2 12]
5—; ) g = § APl SERIAL NO. |SEC. TWP. RANGE
MR B 19 19S 21E
~ Permanent Datum: GL ; Elev.:__6_5_]_£"__
Log Meosured From KB 9_r. Above Perm. Datum
Drilling Measured From KB
Date 5- 1- 78
Run No. ONE
Depth—Driller 5400

Depth—Logger

Bim. Log Interval

Top log Interval

larmtinn and harshale referance data were furnished by the customer.

|
|
i |
5 |
Cosir_\g——Driﬂer 8 5/8@ 1600 @ @ @ l
Casing— Logger - l g
Bit Size 7 7/8 1 E
Type Fluid in Hole FGM =
Dens. | Visc. 9.0 39 ;I §
pH ] Fluid Loss " 11.01{9.8 ml ml ml ml ¢
Source of Sample MUDTANK 1"
Rm (@ Meos. Temp. | . 514-7 @ 70F @ °F @ -°F @ °F
Rmf @ Meas. Temp.| .299@ 7JOF @ °F @ °F @ - °F
Rmc @ Meas. Temp.| == @ =-°F @ °F @ °F @ - °F I
Source: Rmt [ Rmc | M. { | { |
Rm @ BHT .28 @ °F @ °E @ i
UEJ Circulation Stopped| T400 A
—=|logger. on Bottom | 2 100 -01 8
Mox. Rec. Temp. . 2353k °F °F . 4 E
Eguip. J Location 775 9J e I ] l . ¢
Recorded By GRTAYLOR : ’ ¢
Witnessed By Mr. ALLRED/POWHELL : il

SWS=1872.w
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E£Ce) 127
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_ 7|\~ < W~ éf
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Form 9-330 : j’ : !
T UN: FED STATES
S DEPARTMENT OF THE INTERIOR
" GEOLOGICAL SURVEY

{
SUBMIT IN DUPLi_..TE®

(Seeotherin-
structions on
reverse side)

/S0

Form approved.
Budget Bureau Np. 42-R355.5.

5. LEASE DESIGNATION AND SERIAL NO.

1=15104_

WELL COMPLETION OR RECOMPLETION REPORT AND LOG*

1a. TYPE OF WELL: oI1t. GAS ; D
. . ‘WELL WELL DRY Other
b. TYPE OF COMPLETION: -
NEW WORK " DEEP- D PLUG DIFF. [ N
WELL _OVER EN BACK RESVR. Other

2., NAME OF OPERATOR

The Anschutz Corporation”

3. ADDRESS OF OPERATOR

6. IF INDIAN, ALLOTTEE OR TRIBE NAME

7. UNIT AGREEMENT NAME

S. FARM OR LEASE NAME

Federal 104

8. WELL NO.

1

10. FIELD AND POOL, OR WILDCAT

2400 Anaconda Tower, Denver, Colorado 80202

4. LOCATION OF WELL (Report location clearly and in accordance with any State requirementa)® Wildcat
At surface : 11, SEC., T.. R, M., OR BLOCK AND SGRVEY
768' FNL, 1520' FEL - SEC, T, B M.

At top prod. interval reported below

. At total depth Sec. 4, T ?.OS-:R..?]_EL

14. PERMIT NO. DATE ISSUED 12. COUNTY OR 13. STATE
: ‘ , PARISH

= _ Grand Utah
13. DATE SPUDDED 16. DATE T.D. REACHED | 17. DATE COMPL. (Ready to prod.) 18. ELEVATIONS (DF, REB, RT, GR, ETC.)* 19, ELEV. CASINGHEAD
4-29=-78 '5-10-78 6-22-78 6159 GR 6205 KB 6195
20. TOTAL DEPTH, MD & TVD 21, PLUG, BACK T.D., MD & TVD 22. IF MULTIPLE COMPL,, 23. INTERVALS ROTARY TOOLS CABLE TOOLS

HOW MANY* DRILLED BY
4300 13920 ‘ — > J0-4300' |
24, PRODUCING INTERVAL(S), OF THIS COMPLETION-—TOP, BOTTOM, NAME (MD AND TVD)* . 25. WAS PIRECTIONAL
SURVEY MADE

Dakota 3520'-3526"' MD ] o . .
) 'Yes

3549'-3555"' MD
26. TYPE ELECTRIC AND OTHER LOGS RUN K L. 27. WAS WELL CORED
DILL-GR, FDC-CNL-GR, Geologic Report, Geologic Well Log No
28. - CASING RECORD (Report all strings set in well) .
CASING SI1ZE . WLIGHT,, LB./FT, DEPTH SET. (MD) BOLE SIZE CEMENTING RECORD AMOUNT PULLED
8-5/8" 24% 319 12%™" 230 sx None
45" 10.5#% 4119" 7-7/8" 300 sx None _
29. LINER RECORD . _ -30. TUBING RECORD _
SI1ZE TOP (MD) BOTTOM (MD). “l'sacks cmn:xrr' SCREEN (MD) SI1ZE DEPTH SET {MD) PACEKER SET (MD)
2.375 3565
A | .
31. PERFORATION RECORD (Interval, size and number) - 2. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.
3520-26 3/8" holes 2 SPF DEPTH INTERVAL (MD) AMOUNT AND KIND OF MATERIAL USED
"3549-55 3/8" holes 2 SPF ’
33.+ : . PRODUCTION

DATE FIRST PRODUCTION PRODUCTION METHOD (Flowing, gas lift, pumping—size and typé of pump)

WELL STATU Produci
!w RS i 1

. : 4 hN :
N : Flowing .0. PL Connéction
DATE OF TEST HOURS TESTED CHOKE SIZE PROD'N. FOR OIL—BBL. GAS—)MICF. WATER—BBL. GAS-QIL RATIO
] . TEST PERIOD
1/20/18 18 | 28/64 — | o | 3600 | o e
FLOW. TUBING PRESS, CASING PRESSURE ] CALCULATED OTL—BBL. GAS—MCF, WATER—BBL, OIL GRAVITY-API (CORR.)
] : 24-HOUR RATE .
343 . 600 | T 0 | 4800 - | o | ------
34. DISPOSITION OF GAS (Sold, used for fuel, vented, etc.) j TEST WITNESSED BY
Flared J. N. Burkhalterx

35. LIST OF ATTACHXNENTS

36. 1 hereby certify that the foregoing

SIGNED/D/’—\Qg/

= Dot - 3

d attached information i{s complete and correct as Cetermined from all avallable records

12-4-78

*(See Instructions and Spaces for Additionai Data on Reverse Side)

TITLE Production Coordinatorp, g




/€02

INSTRUCTIONS

General: This formn is designed for submitting a complete and correct well completion report and log on all types of lands and leases to either a Federul agency or a State

or bath, pursuant to applicable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of thly form and the number of copie:

submitted, particularly with regard to local, area, or regional procedures and practices, either are shown below or will be issued by, or may be obtained from, the local !
and/or State oflice, See instructions on items 22 and 24, and 33, below regarding separate reports for separate completions.
If not filed prior to the time this summary record is submitted, copies of all currently available logs (drillers, geologists, sample and core analysis, all types electric, etc.),

tion and pressure tests, and directional surveys, should be attached hereto, to the extent required by appllcable Federal and/or State laws and regulations. All attac’

should be listed on this form, see item 35.
ftem 4: If there are no applicable State reqmrements locations on Federal or Indian land should be descrlbed in accordance with Federal requlremeuts Consult loc:

or Federal office for specific mQtruchons

Item 18: Indicate which elevation is used as reference (where not otherwise shown) _for depth measurements_ given in other spaces on this form an(l in nny attachments
Items 22 and 24: If this well is completed for separate production from more than one interval zone (multiple completion), so state in item 22, and in item 24 show the pro
interval, or intervals, top(s), bottom(s) and name(s) (if any) for only the interval reported in Item 33. Submit a separate report (page) on this form, adequately ide
for e.uh additional interval to be separately produced, showing the additional data pertineat to such interval.

Item 29: “Sacks Cement”: Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementmg tool.
ftem 33: Submit & separate completion report on this form for each interval to be separately produced. (See instruction for items 22 and 24 above.)

’ - . . . .
. . o

‘ney,
o be
eral

ma-
»nts

‘late

cing
fied,

—
37. SUMMARY OF POROUS ZONES: | : : : .
SHOW ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THEREOF ; CORED INTERVALS; AND ALL DRILL-STEM TESTS, INCLUDING || 38, . : GEOLOGIC MARKERS
DEPTH lN}‘FRVAL TESTED, CUSHION USED, TIME TOOL OPEN, FLOWING AND SHUT-IN PRESSUREB, AND RECOVERIES
FORMATION ! TOP BOTTOM . DESCRIPTION, CONTENTS, ETC. . . . TOP
NAME
. MEAS. DEPTH TRUE VERT. DEFTH
Dakota = . ,3522‘/ 3706", |  Sandstone - Gas ' o Dakota-. 3522 3522"
Morrison _ 3706 3889 Wet - Tite - 2 Morrison. 3706 3706
Salt Wash 3889"' |+ 4266 Wet - Tite . - Salt wash. | 3889' | 3889
Entrada : 4266 Not : : E A . . 4 .
: Reached Wet = Tite . Entrada 4266 4266
e
g
z‘»'

L * U.S. GOVERNMENT PRINTING OFFICE: 1974 -780-680/VI11-238
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£Ce¢/ /50 : |
| Sea- ¥, T HOS - Qa/__&'
_ E57_CompP_ . Litho By __AW. Rwecc
_ | /ocy_f_e;/ oy 6{4 Ae,./og)ﬂ-__g.oo.o ! _ _
— S A e S : Y - ———
Therwess | sh | s (carb |39 %c | |
_ . Seesdce- Buck ToncuE = o |

. CAsSTeECATE | 7&

1%, 2G> R Sorvonhl, I -
_"hete || Alawcos EZzag |00l 0 | 0 | |4e | ,
_ - — . ~ —{- Borror_Saa

i _%QZZJ SreT 50 /00 | @ | ‘o0
.D‘q;go_z',—q | Y o2 | N E|S
Cevar Mrw. g2 | 75| 25 - |ss .
N /%eé/_é‘o,u - /43 ,’7'0‘ /O ¥l
ae T LUASH 31s” | g3 |17 | 50
D UMMERYICLE. 2 ¢o 92 | 1o H.6
Luzrana s | @ |roo jo.0,. o
‘ : e TP S
Borrosr . _ENTRADA AT 43327 —
BHTs | _ | - -
(20°F @323 (o). I - ‘ -



P Bt
Pl ‘ ALK
4 ; . |  cOMPANY__ THE ANSCHUTZ CORP it
— e . .
S _ L
BT lO) T B
20 104-1 Hl
.l PWELL FEDERAL 10 B i
=l e i
o O | JFIELD WILDCAT it
z Sa 9 \ il
' = ! ’ T
g = E! ;gi COUNTY GRAND STATE UTAH i1
>'_, _ é ] i E loce:izn. API Serial No. . Other Services: _;
7 22 | < S00FNL 1LOOFEL FDC-CNL -GR i
28902 ! b3 ‘ i
SECY¥ I8 de. 4 qup 205 g 21E /50 i
|
Permanent Datum: GL ; Elev.. __22_, Elev.: K BF6J6 } P'N
leg Measured From KB 10 g, Above Perm. Datum DF. -7 :)
Drilling Measured From K8~ G'L-—l—Sg—- .3'1’
Jate 4 5-]0_78 “!
Zur No. ‘ [ ONHE ; 34
Degth—Driller - L320 i i
dépin—Llogger + L3329 2 g
3im. Log Interval . 873 21\ ! 3 : "“
fos Log'interval i 322 ' : e
Zasing—Driller ‘8 5/8" 3 ] 9 w ) @ | &) :"1; |
Zesng—Llogger P 322 : i 1
it Size 7 7/8 ' 1
Tyze Fluid in Hole { FGM i : =
Sluid Level - - FULL : ) |
Ders. | Visc. |- - - ? | -
cH 1 Floid Loss 3 == 1 ==l ml ml ] w7
Szurce of Sample CIRCULATED . : N j}f
R~ a.Meos.Temp.| 1,062 67F a CF @ °F @ °F -
Rt @ Meos. Temp. i 8222 67F @ F @ F @ CFHy
Rme ¢ Meas. Temp, ! 1 .596_ 6]F @ Fl w °F a ki L»r‘\
Source: Ry IRmc P M i ] r"
Re @ BHT 0 €0t @ @ F PG
lure Since Circ. -1 3 HOURS { { H
Max. Rec. Temp. I ' §:2:05F Fi F o
fzuio. | location | 66027 G, J. [ ; | | i3
lecc-ced By ! LAUDE i ‘ i
Frinzssed By POWELL ; 3l
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Pl iny
Pl ,,E [51 JEMGER

SN

F L

ol COMPANY _ Swcce  Ore  Commguws .
~
3 ' ,
. WELL Fosgac 7 1-2¢
o FIELD L repeq
COUNTY_GRanv D STATE L riqa 5/
> (Z) >Z- Location: 2050 7 5<¢ & ;'500 ‘WL § Other Services:
B o) f%‘ AFRO» & corvER 5
259U
O .

Permanent Datum: G L ; Elev.: <435 | Elev.: K.B. s 3
Log Measured From A5, /% Ft. Above Perm. Datum D.F.
Drilling Measured From___ /(A& G.l. Y4935
Date 6 -20-67 T
Run No. Joo
Type Log GRA
Depth—Driller [0, 767
Depth—Llogger /0. 787 PP
Bottom logged interval /@%*786”3 AR ’/;()
Top logged interval g Joo (4
Type fluid in hole S 777

Salinity, PPM Cl. -

Density L7 2

level V7724
Max rec. temp., deg F. Ay
Operating rig time 2 Va
Recorded by /E&(iff o
Wiinessed by N E L g & 2 s0n0
RUN BORE-HOLE RECORD CASING RECORD
No. | - Bit, From To Size Wagt. From To .
L2 X Csqg 7D i Jakrace | S27/




WELL__ Federal 1 -22
FIELD W ldeadt
4 COUNTY___ Grand STATE Otah
5! % >z_ Location: 2050' SL Y. 800" wWLY Other Services:
E 5z I From NE Covrnor
203z |3 234
Owmpy |0 : ; :
OS2 |0 ec.__Rb _ Twp.__21S_ Rge. [1F
Permanent Datum: G.L. ; Elev.: 4439
Log Measured From K.B. , I3 Ft. Above Perm. Datum
Drilling Measured From K.R
Date 7 -7 -4,L9
Run No. 3
Type Log 6 RN
Depth—Diriller 1. 895

Depth—Llogger

Bottom logged interval

Top logged interval

Type fluid in. hole

Salinity, PPM CL

Density 11. 2
Level
Max rec. temp., deg F. - 7-/800
Operating rig time
Recorded by -
Witnessed by /ifclt/umeo(q
RUN BORE-HOLE RECORD CASING RECORD
No. Bit From To Size Wat. From To
3 [ ay | CSG6 T.D z - 1 Surt. 8271




S

'r' AN

J T N AL T T

TR f"n:"vgm I
!3'\1 LE i L?Lir. “u(t.‘ ..'

%

oy =
3 ¥
T . . S
N WELL Federal 124

Aep. - W dead

COUNTY. Grand STATE_ Uta b

o= ' \

& | |Z liocatioN 2050's !L%— 800 wf«a Yr | Other Services:
:—Z 0= n<. N.E. Cor /E_S
508z 2] S 234
8?{9; 8 Sec._ Ll Twp. 2135 Rge._(7F . ’
>e¢rmanent Datum: 7/(/ L ,Elev. 4439 Flev.: K.B. 452>
og Measured From &, 2, |3 Ft. Above Perm. Datum D.F.
drilling Measured From K. R G.1L. ft 439
date 3-"21-L4
'un No. : 1
Yepth—-Driller [/78¢C N
‘epth—Logger 1180 71\)
tm. Log Interval FezeZa 451 A
op log Interval /222 o
‘asing—Driller 1338@122.3 @ @ @
‘asing—Llogger jz22
it Size g | ‘ _
ype Fluid in Hole FeM |
Dens. | Visc. 2.5 |72 '
pH JF vid loss ars | ¢,9ml ml ml ml
Source of Sample C.r .
Rm @ Meos. Temp.| 2,00 @ ¢4r °F @ °F @ °F @ °F
Rmi @ Meas. Temp. /é’g @ ([ °F @ °F @ °F @ °F|
Rme @ Meas.Temp.| [. 2 @ [ | °F @ °F @ °F @ °F
ource: Rt Rme M L C J J l —1
tm @ BHT 0.8( @egnsa°F @ _°F @ °F @ °F
ne Since Circ. 3L4r ‘ ' L |
ax. Rec. Temp. ' /05  °F| | °F °Fl- °F
vip. | Location |ysz49 | 43/¢ 1 AR |
corded By G, Thomas : :




ol - COMPANY__Shell 0/l Compan m
0 - 7 p
N (LD
' ‘ ' oy
+ WELL Fed er&( 1-2 ¢ \j
N
0 FEWD__ L dcad -
COUNTY. Crand STATE__ 1Mah
z > \ R _‘ .
5 | |Z |LocaTION 2050'sly - 800" oly A+ | Other Services:
i = < 3 3 BHc
508 |3 N.E Cor- (7 oy /¢R 234
= v} ’ 18
8593 8 Sec._ Rb Twp._2(S  Rge. [1£ 4 2!
Permanent Datum:__ (5. 4. , Elev.: 4439
log Measured From___k,B. .13 Ft. Above Perm. Datum
Drilling Measured From K.R
Date 4-30 b9
i Run No. {
' Depth—Driller- 7560
Depth—TLlogger 7S Lo A\ )
“Btm. Log Interval T 55921 4 E'Z—Z
Top Log Interval | I 4 no .
Casing—Driller 132/2 @ 1220 @ @ @
Casing—Llogger T 1222
Bit Size _q"
Type Fluid in Hole EGM
Dens. | Vise. Q.7 b?2
pH [Fluidloss | 1.0 | 4,0 ml m} ml ml
Source of Sample Cicr
Ra @ Meos.Temp.| {.92 @ 7L °F @ °F @ °F @ °F
Rmi @ Meas. Temp.| O ,Sq(‘L]L‘JF @ °F @ °F @ °F
Rmc @ Meas. Temp.! 0.0 @ 74 °F @ °F @ °F @ °F
Source: Rmt  Rme M C ] J J
_Ry @BHT 0.5( @qaigF @ °F @ °F @ °F
Time Since Circ. 1Y ke
Max. Rec. Temp. 146 °F °F °F °F
Equip. [ Location | 2574 10 rma 1 )
Recorded By Q, Thomas ,
Witnessed By E, Knepere




Pt i o T 2

P A

=TT
b4

)
N

L

LU

GER |

LAt LA

BER

- % —L TN, . i
Y COMPANY  Iwcse e ComlPAvy
~N .
o (%
~N pas y:
) WELL = pel e *-2¢ &
V)]
. FIELD Lrepesq 7
COUNTY__(oR94/D STATE &7
> g >Z_ Location: 2050 "S< ¢ &co ey | Other Services:
z °F < | L0 NE COROEL “e, 7Ll
3 8oz |21 ' - . GAC- G;,a
w N .
oz Q93 8 Sec. 26 Twp._2/3 Rge.  [7& qu‘
Permoneniv Datum: G L ) ; Elev.: 44397 1 Elev.: KB&¥YS
log Measured -From alle] , L3 _Ft. Above Perm. Datum- D.F.
Drilling Measured From__aA 23 ‘ G.l. 442
Date S /- 695
Run No. ORE ] - -
Type log EDIr A ER 1AL - A g T RO
Depth—Driller £2A7/
Depth-—logger EA720 o
Bottom logaged interval Y e & %y 20 R ///) %,é
Top logged interval SwRrFACLE = _Hv P
Type fluid in hole S3.27 i e
Salinity, PPM Cl. S ovo /f; 6H_—~
Density jj, o ! ,// ;
Level Kazz_' 4
Max rec. temp., deg F. e
Operating rig time 6 A
Recorded by Loodsr
!Witnessed by Ao PEXICS

BORE-HOLE RECORD

RUN . CASING RECORD
No. Bit From To Size Wagt. From To
/ 771 Css 72 34 | Swerscs| /2320

/33
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company

g A // 0,/ [“me

S7-/-2/52

FIELD

WElL Fedeval Mo /-2 4

Wildca 7('

COUNTY G rand

STATE V][“ L\

FIELD or
LOCATION
WELL
COMPANY

COUNTY.

LOCATION /2{0

Sec.

2¢

Twp.

So ILY'fgoaluLY
rom NN Corner

z2/S Rge. / 7

Other Services:

1CS
cew 234

Permanent Datum:
log Measured From_"

Drilling Measured

G L

From

, Elev. LSS f

,_/ 3 Ft. Above Perm. Datum

Elev.: K.B¥abkse

- D.F._—=
GLL¥3

Date

Run No.

6-6-69
ZZ

Depth—Diriller -

2453

Depth—Llogger

L L0,

Btm. Log Interval

ﬂE’f/é-th"

Top log Interval

TS0

Casing—Driller

7" @527]

Casing—Llogger

E273 .

Bit Size

AV

Type Fluid in Hole

spM

Dens. | Visc.

777 1700

pH [Fluid Loss

S| 5 z2ml

ml

ml

Source of Sample

7.
Elow Line

Rm @ Meas. Temp.

p-3y @ 7Z°F

°F

°F

Rmt @ Meas. Temp.

nly @ 72 °F

°F

°F

n/b @7Z°F

°F

°F

Rme @ Meas. Temp.

Source: Rm¢ Rme

]

Rm_ @ BHT

Verd
0.15 @ gBFFF

I®HEI®I®

®O—®|®|®

°F

eele®

°F

Time Since Circ.

4Ly

Max. Rec. Temp.

]é/‘.oF

°F

°F

Equip. | Location"

YszalVerna

Recorded By

Gadfrty

Witnessed By

cepers
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EFCl s 23 g
N .Sf‘egg_,é'ééﬁ_/,;ZZ/S - Er7E
:&is_z.- Comp. - L.meoga.o_eﬂ;zyﬁ wu_/y_o,c—éw_qu - :
et | o v . 7 B
G = s [ ]
- S,eéqu.E;_/%MCQS R - 00| 0 | - | #e.
pagerhs P ‘_w_i_q_ ‘ I
” f?_?élsoﬂ (wew - sarwasy) £0D 7/:‘;: ss7| | A ‘ 73 S
coeris | 39’5 28| 75| 5<
_ EwTeao4 -  3{~§ /s &8s |9
CgemE— | 130 |40 |¢o | 7,6
N NavaTs | aes _f 95 19.7
/{//)_@qu'_ |25 || | G,y
M/m@zﬁ'é . 4/55’; /© | 90 a 991
| CHINLE | | - ;731. 90 | 10 |. |46
SHINARUMP 37 |90 |10 Y, &6 B
poenkorr 748 72 1o |y 3 5.3
] ' h/_y_/:f:e._e/_M ' |-RoR_ | 1O 90 |7 e
| curceR 230 | 49 | 48| 3 /.0
Il FrcouanT CAN. 790 |14 _|20. | 66 7.2
3 _ ,Z/o_zy.agéz TR “/é 70 | 25 |20 | 5SS @{4-&
F2eq po X ‘ ; ? /57 e | 75 S”f{‘
SALT_ AT 7290 0
' .TQ——%-—/%A&_Q_I_JN,;ZQAMQH— vANIAN
7S 612 @ 1727 0) ( X .\sgak she o
We @555 @ |
/53 @ Fuls (D | | . s =7 |
/bl @ s42 (7D o | . - Ss=z 0 -
/s @ ro75¢ &) - - . " She o ‘




£ Fornin-381C . { ' SUBMIT IN =~ “LICATES® BForm approved.

(MAy 1963) . ’ v : (Other 1m ,n8 on ) udget Bureau No. 42-R1425.

' UNITED STATES ~ Feverse siae) | 23
DEPARTMENT OF THE INTERIOR [T i

g immu No.
GEOLOGICAL SURVEY gft FosBsy
APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK | ® &k srionmin on tains Naxs
- 4 3 —
18 TxEm o woRk | ’ ' - :-Dz E§$’m§imfm N;;ﬂ; :
“DRILL © - DEEPEN J PLUG BACK [J |Z "¢ *% VE
b. TYPE OF WBLL o , S ¢ NA. & S Tgg
. o : . S8INGLE MULTIPLE =
o : ass " orHER _ sl ek Oe g § lméu OB.CLEAS.E N“mg =
2. NAME OF OPERATOR , ‘;,_“_ 2 Federal ’ L A
Shell 0il Company - i‘?‘ FELNe  m oo
3. ADDREBS OF OPERATOR ; = KO. 1“'26: é
1600 Norrie Road, Bakerefteld, Callfornia 93308 e _{0 SPISLD AXD POQL, O W ?,""‘“
4. LOCATION OF ort lgcation clearl n acco nee w, ny, State eqnlrements.' ;c_': < 1 = == -
At surface ﬁb& ¥ ¥rom east "11ine “and 312.3# £t. “from north line, £ qlitcdf:t o on IR
Section 26, T. 21 S., R. 17 E., 5,.L.B. &4, (location ¢ “%e‘é‘t"féi‘{“@“ AR 15251 g
At proposed prod. zone : . 1 R __-—_ L)
= at to follow) = )
Sama. SwsENE P ) Z5RTA7 B.,:S.LH:
14. DIBTANCE IN MILES AND DIRECTION FROM NEAREST TOWN OR POST OFFICE® — 32 ~CQUNTY~0xm -2 3. - BTATE
, £|E “Grand § - Utah
15. . ; 16. NO. OF AC IN L 17. TS
ovimion o NeibeRr 820¢ ft. from Sl R T
PROPERTY OR LE NE, . X - [
(BAlsoBt.g nel;restmdillél unlt line, if any) @28t line 2000 Ac. QOD. - 3 o £8F
18. DISTANCE FROM PROPOSED LOCATION® 19.-PROPOSED DEPT?I\\ . 20. nomng on CABLE TOOLA: | % B o
TO NEAREST WELL, DRILLING, COMPLETED, 7 3 o2
OR APPLIED FOR, ON THIS LEASE, FT. 12 009 aot §x 2 g‘g o
22 *APPnox DATE WORK WILL START*

b

1
\

o
b~
oy
-
S
rrenlign
wa [l |

21. ELEVATIONS (Show whether DF, RT, GR, etc.)
4440 Ft. ground,

Surface forinati\onz Hancoe

1. Drill 26" hole to 40’ and set 20" conductor pipe.
2. Drill 17-1/2" hole to 1200, Run and cement 13-3/8", S4. s#

S =
2 g
23. ' PROPOSED CASING AND CEMENTING PROGRAM f E £ g s
. . : o = s 5
SIZB OF HOLE - SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH ;” : G R 32
26% . . 20" ' A 40x" B g g =
17- 1/2" : 13-3/8" 54.5¢ “1200%° N ‘gacks = Z.
= =
3 o
= ———
&
&
_fc-l
pas

UG A Louy Lo

Ihbrohgs ooy
6L Lednrney pugondi

-]
156’ A6 quzrynasy O 2 Lo
[) [«

: he
S

55 ¢

o

e
E,

10(:m:_:gra O LOELI] oL [N
#10p LERILY (0 jocuy gL6w* oL fsRyy

FIGUPIG BEAGIIT UGN 05, RIYIG [ M

HWINR broboaure go DerjoLw GELEL I 6] oLl

vith 800% sacks. S L SF F 3w
£ =55 £
3. Install 12" Series 900 double hydraulic gate with blank and pije Zaus:and
12" Series 900 GK Hydril. Test BOPE and casing with 1000 psi for:l5 min .|
- = = g = BEZE
- 3 ez TEw
4. Drill 9-7/8" hole to 12,000t (Mississippian). $IEI EEfete
: [ . AN e B BES e
| = fe DR CZEE
Thie 18 a prospect well, and casing program will depend upon fo:xiati ‘encountered.
Please keep all finformation private and confidential. 5 f e L= s
g £ 8% - S
IN ABOVE SPACE DESCEIBE PROPOSED PROGRAM : If proposal is to deepen or plug back, give data on present productive n§ apdfin;:‘)'p new. productive .
zone. If proposal is to drill or deepen directionally, give pertinent data or subsurface locations and measured and t'ru e veértical Give blowout
preventer program, if any. ‘:_ﬁ E‘ 3
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24, K -
S1oNED &Wxéw — ’D/V/S(}\» %/p&uxm

(This space for Federal or State office use)

Z . =
pERMIT No. B — O/ 7 2000 7 APPEOVAL DATE
B T A I e :

i

LS

LIBT3

e

“es o
R

)

APPROVED BY TITLE
CONDITIONS OF APPROVAL, IF ANY:

s

*See Instructions On Reverse Side
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o COMPANY Sne11 On Co.
(‘t
~
~ WELL_MounTain Fuer Feperpan -2
0 )
FIELD_ WiLpcaT
COUNTY__Granp STATE_ U 1an
> . S_Z) :Z_ LOCATION . Other Services:
'—
%965 % 27 FWL, GO FNL DIL 29
859; 8 Sec.__ 21 Twp.. 23-S Rge._ | B E 4
Permanent Datum: Gl , Elev._4 510 Elev.: K.B. 45725
Llog Measured From___ KR ,__ 15 Ft. Above Perm. Datum DF._452¢
Drilling Measured From KB G.lL_ 4 5[;/:'
Date 2-1-69
Run No. ONE L I/ N\ L
Depth—Driller 1ea ) [ ] 1
Depth—Logger g aa M
Btm. Log Interval 2D
Top log Interval [Ye) — —
Casing—Driller @ N @ N\ (G
Casing—Logger 3 I\ Y \
Bit Size | 2 Va4 A _ ]
Type Fluid in Hole LIME. N \ INEN
X (U J
Dens. | Visc. 9.1 36 /U
pH [Fluidloss | jj. 0 |j2. 4mll\ ml m}
Source of Sample ELOow LINA i N
Rm @ Meas.Temp.|3 07 @8 0O °H @ °F /@X\Qﬂ‘\ )
Rmi @ Meas. Temp.[3)3 @ R O° @ °F} ANARNENGN
Rme @ Meas. Temp.|4 (6@ &0 °F @ - F N\ ®{ \H
Source:Rmt __Rme | M | C B oo NN\ D
Rn @ BHT - @ — °F . “@ \NF\V) @  °F.
Time Since Circ. 2 '/a HestAN\\ D\ Loy /
Max. Rec. Temp. T 1A °FN OO\ e ¢
Equip. | Location [386d FARM\ C \DY" [/
is Recorded By WELLS ¢ LER A:‘k [
Witnessed By . |MR. Mc LEanEY _ )




al COMPANY /
~1 - ™)
(:“ | o .
T b . ~ . ] A=
N WELL_Mountain Fuel Federal (-21
[0) .
~ q | |PEw_ ) ldcat
COUNTY __ Brand STATE__Utah
>
L .| 8 |9Z [LocaTiION 627 Fuwi Other Services:
Yoo | |E 4LO8 FNL FDPC/6R
S5a 6 SN = SNP)GR
859; 8 Sec. 21 Twp. 23S Rge. [8E DL 297
Permanent Datum: G.L. ,Elev.___ 4510 _ |Elev.: K.B._&&2%;
log Measured From____ K. B. ,_15 Ft. Above Perm. Datum D.F.
l Drilling Measured From K.8, G.L. _iﬁ_LL
8-24-69
. {
Deth——Driller £732
 Depth—Logger 5237
Btm. Llog Interval T s e LA
] Log Interval IB23
| Casing—Driller g% @ 182/ @ @ @
 Casing—Llogger 1823
| Bit Size 83/
| Type Fluidin Hole | 0. .. Ba<e
‘ ' f
Dens. | Visc. R.9 44
pH [Fluidloss | ;7,8 [ 8.8 ml m| ml r
| Sourceof Sample Ciec.
| R. @Meas.Temp.1n. 8/L2 (L °F @ °F @ °F @ ‘
Rmt @ Meas. Temp.| . L45@ 7L °F @ °F @ °F @ ‘
Rme @ Meas.Temp.| 0, 8L@ ([ °F @ °F @ °F @ )
Source: Rt Rme m 1 e ' L ] J
Rm @ BHT 0.4y @ BRE°F @ °F @ °F @ ‘
| Time Since Circ. 20 hr
f Max. Rec. Temp (30 °F °F : °F
Equip. | Location | 574/t | 431 | ]
i Recorded By G Thomas
§ Witnessed By € sndy . —
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WELL .5//544 —~ Qurarran/d

S7-1-216C
0O
o)
3
o
>
z
<
1 L
N1
)
N
N
N
A
go
R
X

=

FIELD Wre DeAr

4 COUNTY__ G pAvD STATE_ &7ax
>~ (Z) ; LOCATION /602°&£ ;‘/ 7568~ Other Services:
Z 00 = } é AROm  S4) coRVER 24
8 g § ; 8 Sec._ - / Twp._2¥Y Rge. /7& % So?
Permanent Datum: G/l , Elev. __ %464 Elev.: K. B\TfZZ

log Measured From /¥ __Ft. Above Perm. Datum D.F.
Drilling Measured From /‘(3 - G.lL. 4‘5/6;2
Date /O ~ & - 6
Run No. ONE : API | plo. 43 - 0/9|- 30042
depth—Driller Ve v<s
Jdepth—Llogger /Z?é
3tm. Log Interval e B
Top log Interval Jg,f;,qu
Zasing—-Driller 207 @ /O @ @ @
Casing—Llogger RO _
3it Size /2 Ve
“ype Fluid in Hole 4777 |
Dens. | Visc. 7.5 | «3
pH [Fluidloss | ,/ [2.2ml ml ml ml
SourceofSample| 44, Ziwe ' .
Rn @ Meas.Temp.| 2.36 @ £6 °F @ °F @ °F @ °F
Rpi @ Meas. Temp.{/,23 @ 5# °F @ °F @ °F @ °F
Rpne @ Meas. Temp.l 7. 69 @ €3 °F @ °F @ °F @ °F
Source:Rmt Rumc 777 r 77 T L T
Rm @ BHT /-85 Qezsa°F @ °F @ °F @ °F
ime Since Circ. Ky /4 ' ‘
Aax. Rec. Temp. >4 °F °F °F °F
quip. [ Llocation |459¢ | (/cop/ds 1 ] 1
ecorded By LRoOLS7
Vitnessed B; 77 € Ly .




S/7/-2/60

WELL
FIELD : W\LDC_AT
COUNTY__G RAND STATE_\A TAH |
4 > . . ]
= x c;) g LOCATION 160 € £ 156¢6 N Oih'elr- SerVJ
%063 = FROM sw CORNER E_Ng(a
= [T7] . -
SZo% |9 ec._J.__Twp,_ag_s_Rge.,JlE_ cST
>ermanent Datum: : , Elev, AAGCS lElev.:KB.4
.og Measured From__!éB_ 14 . Above Perm. Datum 267 a3
drilling Measured From __K R
date 10-33-69| API nNo. |43-019-3
tun No. TwWO
depth-—Driller sAVG
depth—Llogger S QA0 A
3tm. log Interval | SsGE g3 13¢ //\\
‘op Log Interval 1479 A0
—asing—Driller  |gS/g@)418 @ ¥ AN e
asing—Llogger |~ (4749 (7 KGN
lit Size 33/4" K77
‘ype Fluid in Hole GEL NS N\
, N 2)
Dens. | Visc. g\l 4]l A/
pH [Fluidloss | 1. {7.% ml ml ~ 1|
Sourceof Sample] FLowLiINE /.
Rm @ Meas.Temp.| 1.0 @ &G 4-°F @ °F e\
Rmt_ @ Meas. Temp.|(). €0 @ (4 °F @ _ °F @ p
Rme @ Meas. Temp.|[. Aﬂ YA 6 °F @ °F @ VS(F
Source: Rmt Rme M - M l ] 9
Rp @ BHT Q.55 @diT=p °F @ °F @ °F
ime Since Cire. 14 H- :
Aax. Rec. Temp. (I 9g °f °Fl - °F
quip. | Location <cbo] Faem ] ' |
ecorded By WeELLS . -
Vitnessed By Mclenavey &8 DocaAar
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0 WELL__ QU INTANA L -1

FIELD___ W 11 DC AT Jo7
COUNTY_GRAN D STATE_ UT Al

— g E LOCATION ‘ Other Services:
5 | |Z1en2'E §1566 N FROM |L-GR o
5952 |3 swW CORNER 5 EDC xR
8;—“:'9; O |Sec. i Twp. 24,5 Rge. 1\ 7E g‘DST' 307
Permanent Datum: G L , Elev. 4465 .- K.B.
log Measured From KB , 14 Ft Above Perm. Datum DF.__
Drilling Measured From _K & ' GlL 3465
Date H~-9 -6

Run No. TRREE.

Depth—Driller 3140 "\
i Depth—Logger 9 |34 OO

Btm. log Interval IS M AN/ AN

Top Log Interval [52 (8 S IAN

Casing—Driller  B53/8 @ (475 eM N>/ @ @
Cosmg—[ogger ' — N PN

Bit Size 2 3/4 " < /)

Type Fluid in Hole B N S

NN

Dens. | Visc. 10.] 3K 2) L

pH [Fluidloss | 1. ©O|a 2 ml ml ] ZIWN ml
Sourceof Sample| €y v L L IAE ' S AN

Rn_@ Meas. Temp.[.05 7 @ 70 °F[.0>O @143 °F @ YV Ne  °F
Rot @ Meas. Temp.| NS ] @ 70°F.O2.8 @143 °F @ V{HL//, m °F
Rme @ Meos. Temp. QM ZO°F.O&( @ |43°F @ OT?J /E\ °F
Source: Rm¢  Rume 4 l M l I V/

Rm @ BHT O30@EZEZSF @ °F @ °Fl <@ °F
Time Since Circ. 19 BRs '

Max. Rec. Temp. i43% °F °F °F °F
Equip. | Llocation |5425 | FARYM i l i
Recorded By WELLS: é_ I B RS

Wizanfgssed By gc, L_IZ,HAM =Y §; DO AD
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S 30

Form 9, 3.(\" —— ( L. ' }

{Rev. LAY e - s D «..1E* : " F red.
UNl TED STAT ES UBMIT IN U}:Is:eozthfr i Bﬁg;e:%?,\;g;.u No. 42-R355.5.

‘M.K ’ DEPARTM ENT OF THE INTERIOR structions O | = o e T TSIGNATION AND SERIAL NO.

reverse side)

GEOLOGICAL SURVEY 4 Utah #0140959 |
WELL COMPLE-”ON OR RECOMPLE"“ON “EPORT AND LOG * 6. IF INDIAN, ALIV_OTTF.E OR TRIBE NAME

la. TYPE OF WELL: o e pry XJ Other 7. UNIT ACREEMENT NAME
b TYPE OF COMPLETION: . ' : ' '
4 :-Ii;vzl, ’ :{%‘}‘K E:'EP- D : ;:gr(; }‘)gsiv"x Other & s : §. FARM OR LEASE NAME Lo :
2. NAME OF OFERATOR R R S A - : . : A _ 4
i : o - o o T ) 9. WELL NO. T TR
: Fereuson & Bosworth : : SR RN
8. anDRESS OF oPERATOR e T e T e e T T #1 Ve i
P.0. Bin 2427, Bakersfleld Callfornla 93303 . 1° FIELD. AND FOOL, ?ﬁ““”“‘
4. LOCATION OF WELL (Report Iocahon clearly and in accordance with any State reqmrementa)' L. J-’lecat ) -
At surtace 660'S of N. Line G 660'W of E Llne of Sec. 7 o 11. SEC., T., K., 3., OK BLOCK AND SURVEY

[ - OR A‘REA

At top prod. intervnl reported below '_'-_ f.";, ) L,;, . : ‘ . . Sec. 7 ; T 245 R 21E SLB&M

. - i -2 P l

At total depth

! ) T 14. -PERMIT NO. DATE ISSGED 12. COUNTY OR .~ 13. STATE-
P . . - . L o ) - PARISH - o
R B e e s e e s e e l . Grarld ! .o Uta:h

| 16. DATE T.D. REACHED | 17. DATE CoMPL. (Ready to prod.)

2-20-72 Abd. 2-21-72

15. DATE SPCDDED

12-9-72

18. ELEVATIONS (DF, REB, ET, GE, ETC.)* 19. ELEY. CASINGHEAD

- 4855' K.B. - . -0 e lC

20. TOTAL DEPTH, ND & TVD I 21. PLUG, BACK T.D., MD & TVD 22. 1IF MULTIPLE COMPFL., 23. INTERVALS ROTARY TOOLS .~ : CABLE TOOLS
) HOW BMANY® DRILLED BY . B R - Lo
} ' ‘ N
4964 —_— RQtaTy ) -

24. PRODUCING INTEKVAL(S), OF THIS COMFLETION-—TOP, BOTTOM, NAME (MD AND TVD)* . o 25. WAS DIRECTIONAL
. . : SR . Lol e- - SURVEY .MADE

- None s ' C EEER N N “NO -

26. TYPE ELECTRIC AND OTHER LOGS RUN » ) ] S . . . 27. WAS WELL CORED
Flectrlc Log & Gamna-Ray Neutron - ‘ o _ = NQ
28. . ¢ ) CASING RECORD (Report all sirings sect-in well) Lo . T
"CASING SIZE WEIGHT, LB./FT. DEPTH SET (MD) HOLE SIZE ~ _ CEMEXNTING RECORBRD . AMOUNT PULLED

9-5/8" 32.30 254" | 13-3/4" | - -225 Sacks Class ‘A . ‘| None

29 | LINER RECORD B I { TUBING RECORD
SIZE TOP {MD) BOTTOM (MD) SACKS CEMENT® SCREEN (MD) SIZE DEPTH SET (MD) PACKER SET (MD)
. . 3 - -
None : —— | - None
- 31. PERFORATION RECOERD (Interval, size and number) - 82 ‘ACID, SHOT, FRACTURE, CEMENT SQUEEZE i’TC -
=2 . ) v » L, AN L , &Y . o
B DEPTH INTERVAL (MD) AMOUNT AND KIND OF: MATEBIAL TSED
None . ... i — S N - ; —
i . - R
'
33.* . PRODUCTION . : -
DATE FIRST PROCUCTION | PRODUCTION METHOD (Flowing, gas lift, pumping—asize and lype of pump) WELL STATUS (Producmg or
PP p - S e R i Cot T N . - ahut«m) .
DATS OF TEST AOURS TESTED CHOKE SIZE PROD'N., FOR OIL—RBL. GAS—MCF.‘ ‘WATER——BBL. - (A;As-éu,‘.x-nq-o
; TEST PERIOD : S . : HEN i .
: ' N l : I .- o -1 . Do
FLOW. TUBING FRESS, | CASING PRESSURE | CALCULATED ' OIL—BBL.. GAS—MCF. .~ WATER—BBL. - OlL GRAVITY-API-(COZ2R.)
. . 24-HOUR RATE R Y LN RSt MG
_ — | : l SRR -
34. DISPOSITION GF GAs™(Sold, used for fuel, vented, etc.) oo : ’ . : coe | TEST WITNESSED BY R
35. LIST OF ATTACHEZNTS ) - p— —— -
3€. z a/d .attached iuformz:twn i3 complete and co‘rect as dutcrmiunc from all :u-:ulable records .' -

/ /)",77/'/ - < ——TITLE Englneer- e DATI; A 06 73




. e ,|Nb|RUCTlONS w T ,

L - R S : e VR <
General: Tbiq form is. deglgned for submlttlng a complete vnd correct well completion rcport and log on an typcs of lnnds and lenses to elther a Federnl agency or a State ag ncy,
or hoth, pursnant to applicable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of this form and the number of coples th bep
suhuntted particularly with regard to local, area, or reglonal procedures and practices, either are shown below or will be issued by. or may be obtalued from, the local Federag
and/or State oftice. See {nstructions on items 22 and 24, and 33, below .regarding separate reports for separate completions.
1£ not Sled prior to the time this summary record is snbm!tted coples of all currently avallable logs (drillers, geologists, sample uud core aualysls, all types electric, ete.), torma- .
tlon and pressure tests, and directional surveys, shoum bo Mtached hereto, to the extent required by ﬂppucnble Federal nml/or %ato laws and regulntlons All attachments |
ahnyld be listed on this form, see item 35, - [
Hem 4: If there nre no upplicuble State requlrcments locatlons on Federnl or In(lmu 1and should, be dcscxlbed in accordauce Mth Fedcml requirements Consult local Smte -
or Federal oftice for specifie instructions,
ltem 18: Indicate which elevation is used as rcfercnce (wher(. not otherwiqe showu) Tor-depth meaqurements given in other gpaces on this form and {n any attachmentas, .
Items 22 end 24: If this well Is cotpleted for separate production from more than one interval zone (multiple completion); so state in item 22, and in ftem 24 show the producing
interval, or intervaly, top(s), bottom(s) and name(s) (if any) for only the interval reported in item 33. Submit a sepnmte report (page) on this torm. adequately identified,
for each additional interval to be separately produced, showing the additional data pertinent to such interval, -~
Ytem 29 “Nackg Ceoment”: Attuched supplemental records for this well should show the details of any multiple stage cementlng and the locutlon of the cementlng tool.

_item 233: Submit # separate completion report on: thlq form for each interval to bé¢ sepumtoly produced. (See in:*tmctlon for ltems 22 and 24 above) -

o . I i oo Lo . : | ; §
; t ’ I y | ' ' ; : ! | H : ‘ H : : ; ' "5 :
S - : ) ey J N oy 1 ! v : ! : t fer P .
! i = ! P Y P i i ' " { ! c i 3
: ! B : CEE A [ . ! . : ! i I - : SN
: e . ; T P A [ i i . H ) ; b :
. A o [ : Pl : : - ! : i ! ; .
o ; ; R IR : : : ' ik ! -
: L T Pl : o A :
. ! o . . i X N : . . Ve K ' {
" 37. SUMMARY OF POROUS ZONES - i Do R ] K ' : : - N
3, SUOW ALL IMPORTANT ZONES OF POROSITY AND co'nEN'rs 'rm.mow CORED wr'uvAm, AND ALL. DRILL-STEM TESTS, wcwbmo 38, .GEOLOGIC MARKERS -
¢ DEPTI! INTERVAL TESTED, CUEMION USKD, TIME TOOL OVEN, FL OWING AND BHUT-IN PRESSURES, AND RECOVERIES oo o T i P
© . FORMATION | Tor ! ., poTTOM : , DESCRIPTION, CONTENTS, ETC. L o ; A - wop
- - S L : et - - — : NAMB - : ~ -
: (“ i : » : : . TR : i AR i L ! MEAS. DEPTH - |TEUE YERT.DEPTH
' ; i i ! : . 5 - . . .
i N 1 ' . ’ B
' . . ! i 1 . . 3 R . .
AR ‘Kayenta 885! . .
S i ! ) ! . . o e
; .1 . Vi I : . R o - '
oo i : s F T gipe : : ' '
: ! : : Y 1
L i - P Wingate .. C 1173
- ‘ | : ¥ SRR AR A
.- 1 H ' ' - ) L . o .
: ) : . g s Chlnle s s 15700 b
vy ot ¢ L. [ 2 | . 23801 !
o ; ' L ; Noenkopl i 2380 -
! 3 V 1 L, t- ~i . i [ . .
. . " i N Pl i . < . N . .
N ' O ; . : } § ST L .
: .. L [4 . . H e
o H R ' ™ v o . . o '
S > L P T .
S T S T SRS . B
S i 5 i o DL - ) ; ‘
P ! - o I [ { ! v : . t
. ; s I by n P ; o :
R s [ IR P 5 SR
el q alc i H 1 HE i ! . (! H .
‘| b A I % R :
- . } z . ' i s B B v .
i i i i . i
- [P B o - :
R i Pl Yot M Sy . s H .
A { . i i H Ll R Y .
ey Lo [T - o Ll .
RO ) | : . = Ce DL i :
o S F I
2! i ! P 3 g o-:: B :
T P i oo ! ol
TN ! ! ! [ ¢ o 3 H A
o t i iy ' H B
O : pe b , B d ; .
- ’ T T+ s, GOVERNMENT PRINTING OFFICE : 19530683038 - S I Ty Ty . s 871.233
e Y v a . . .
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RRE i R R A B
3271 &l | COMPANY_FERGUSON AND BOSWORT
..‘f ‘A olo . R . L. - : . . . L N ) )
- = a 3/
Az el |- P ———
]| IWELL___ CULLEN-H.S,. PETROLEUM-GOV'T, NO. 1°
TqlzlZwn S . " - - B , .
2 glGe| | FIELD WILDCAT
S x[O|op| | COUNTY___GRAND STATE___UTAH
>_ N (Z) E Location: Other Services:
zo 1|2 NE/4 ES
3ERE |3 | ‘ :
o232 |o Sec. 7 Twp. 245 Rge. 21k 3’%
Permanent Datum: GL ; Elev.:_4845 Elev.: K.B. 98552
Log Measured From KB ,_10 Ft Above Perm.Datum | - D.F._---~_
Drilling Measured From _KB . ' _ : G.L._4845
Date 2-19-73 2-21-73 ‘
Run No. ONE TWO -
Type lLog G.R.N. G.R.N.
[ Depth—Driller 4785 4964 - i
[ Depth—Llogger 4786 4966
1 Bottom logged interval 3783 Mg 149859 158
§ Top logged interval 20 4500.
Type fluid in hole FRESH GEL _ FRESH -GEL
Salinity, PPM Cl. NIL ———
Density 9.0 9.2
Level FULL FULL
Max rec. temp., deg F. Bk
Operating rig time’ 5 HOURS 6 HOURS
Recorded by ‘DANTI YATCHAK & WILL IAMS
Witnessed by AMUNDSEN & AMUNDSEN & TONIETTE
| TONTETTE
[ rRUN BORE-HOLE RECORD CASING RECORD
I No. Bit From To Size Wat. From Te
I 1 1834| 250 2410 9-5/8 32 | .SURF 250
L 1 {7-7/81 2410 2937 i
r 1 _|6-34l 2937 4785 ~
| 2 63/4 ROO 4964 9-5/8 --- SURF 4500
L




~—~ — 'm%é,_,w TS . .

- ’Jﬁéu&* Ll M.ﬂ%w“w-«”w.ﬁv : I
S _.a/, @Z,,L ( CA ) fpQbO — 7/0 O_a.; i ———
“,_A__,,ff 7o 7¢ fg,-_.::;.ﬂ e |

———— —_— —— — o _—
—— o ———— —— —_— e o e ——— = e
—— [P ——— ——— — ——— s s e i o o = ot ot = e e
b e et e s . et e s o e i et et e e . e ettt e e e
i s ¢ e T e




5
H B2
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< .1.
. ., N 4ty '
e BN e

¥ e
0 COMPANY_SHELL Ot Campany
i . 3/6
T .
N WELL Feperar #£1-20
)
| FIELD WiLocAaT
COUNTY___ (3 RAND sTaTE_ UTA W
o & | |Z liocation | , Other Services:
Eog | |Z 1430 FNL €93 FEL L-GE
5082 | ) SwvP-&GR
SZog |8 20 as S \gE | Epe-ar
O a3 O |Sec. ) Twp. Rge. FDT, SES
Permanent Datum: &L ,Elev. S 12§ Elev.: K.B.S2V4-X
log Measured From______ K & , Ft. Above Perm. Datum D.F.S:lﬁé
Drilling Measured From__K R G.LS )
Date 10-2.5-69 APl Mo 43 915-30043
Run No. < wa |
Depth—Driller 1 886G
Depth—logger 715s$a
Bim. log Interval PxSO .5 A
Top log Interval GS60 LD
Casing—Driller 9" @6S63 e~/ D @ @
Casing—logger | GSGO M/ E\N
Bit Size G'lg” I\
Type Fluid in Hole [SALT RAS ST7 A
| | 75
Dens. | Visc. 10 136 /D,
pH [Fluidloss |6.4 (.0 ml ml| \~ paNul m|
Source of Sample |E Low Ly E /)
Rm @ Meas.Temp.| 0S¥ @ @9 °F @ °F A @ °F
Rmt @ Meas. Temp.l.9Q4Q @ 1S °F @ °F @ / FA @ °F
Rmc @ Meas. Temp.|.gSS @ 7S °F @ °F @ \// V//\‘@ °F
Source: Rt Rme M I m | I V()/ e
Rm @ BHT (34 @FAOFF @ °F @ R @\, °F
Time Since Circ. 1) Hrs Sl
Max. Rec. Temp. ] 20 °F °F °Fl </ °F
Equip. | Location 260 |[FAP M ] 1 |
Recorded By weirLs
Witneccard Ry M- cuarvies
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: o e

» scau. 1iBERGER |

ST IR e '::7

\iE
N COMPANY__Swesce O/L (o pzp94 )
<.\l 316
~
N WELL e e AL & = 2D
U) .
FIELD L Lo 7 7
COUNTY. oA D STATE O ed
z 2 I Location: - Other Services

E‘ag g Iy Fo Sl f FTErsL WLL-F, G
23203 |2 T roe-"s~

T ) — P
029832 |9 lsec. 22 Twp.£3_S Rge._ /5 & 6jc~07
Permanent Datum: S S ; Elev.: S /25" v.: K.B. &5
log Measured From MO,/ 7 Ft. Above Perm. Datum DF.S57*
Drilling Meosured From___ /7T /7 ' Gl .2 re
Dotz /8 ~7=K7 | 4p/-97"Y5~ 7007
Run No. Ty O ’
Tyne Loy S —&

LDe ath-—-Uriller o5y

t Depth—Llogger 6 é—é 2.

Bottom logged interval T2 o\

Top logged interval E 3‘00

Type fluid in hole Sl - SiITT

Salinity, PPM-CI. (P 000

Density SO

level Sl -

Max rec. temp., deg F.

68/ 47 /300 A

o0

Operating rig time

Az

Recorded-by NS §LERSACK

Witnessed by (Tl v ESN* ST Ao

RUN BORE-HOLE RECORD CASING RECORD
No.' Bit From To Size Wat.’ From To
2 gty 2ors | £856Y 17501 — | sopr IR A




&
LN
N s
U
!ﬂ .

COMPANY __ Suerr Qi Company

Feoepan, #/-20

WELL /6
FIELD Witpear
COUNTY__(FrAnD STATE__ U TAH
> - % E LOCATION : , Oﬂbe-rISLervices:
52 : ‘ , ] .
w -
8E93 8 Sec.. 20  Twp._ 25-SRge. /R E Foc;or
‘ermanent Datum: G L , Elev. _S5/25 _
og Measured Frone AT, /7 _Fit. Above Perm. Datum
drilling Megsure i Frum . KR e
Sate F-Zh-tF |
wnNo. - puyE ’
Yepth—>Driller Jo s 7
depth—Llogger | Jpp 2
itm. log Interval | ESEEFEF | 22.9
‘oploglnterval | 2 p 85
.asing—Driller 758 @ 20845 @ @ @
-asing—Logger 2025
it Size 83/ 4
ype Fluid in Hole G AT
Dens. | Vise. ?20 | 4/ i
pH [Fluidloss | /7 p | & £ ml ml mi
SourceofSamplel £/ pu 24 :
Rm @ Meas. Temp.[0, 7/ @ 7 9 °Fl &. Ss5®@ /o7°F @ °F @
TMeas. Temp. |0 £ 4@ LO°F ns @ /A2°F @ °F @
\Tevrnp. O 55@/p2°F @ °F @ °F @
A2 ] 1 I
lEZ2E °F @ °F @
oF OF
2 [ 1 1
SEXM FSLERSA I :
LEVIAMEY & MR- MBSOY




SE‘%&%?“ i

3 Grecel Jruclreclion

5y (f/
e Hacresed C‘!ﬂg
FILE NO. COMPANY__SHELL oIt CpmPany e
| %’E‘” PRINT™ I WELL FEDERAL 20 .
N . .
? \ ' FIELD VW[l DCAT
U / i .
A COUNTY_GRAND STATE_UTAH
LOCATION: - e 1 Other Service:
) %E) GR-BHC- AL
- 1430°S. p 8937V, FROM NE Corveg |
o siom | (36
THANK S SEC-d O  TWP. 25 S RGE /8 E
. ’ : ' Elevations:
Permcr,;enr Datum G Elev._ 5/25 KB BTESD
log Measured from KB /7.0 Ft. Above Permanent Daotum DF__:_____'
Drilling Measured from __A B GL_512>
Date 7-/6-&£9
Run No. ONE
? Depth——Driller 2085
IDepth—iogger 2083
Boftom logged Inierval SR 201
Top lcgged Interval ) -
Casing—Driller 207 @29 @ @ @
Casing—Llogger 31
Bit Size ) 72 %"
Type Fluid in Hele WATER GEL
Density cnd Viscosity 93 47
pH ond Fluid toss ‘2R 9.2 cc cc cc
Source of Sample Pr .
Rm G rteos. Temp. 3¢ @ 7p °F @ “F @ “F @
Rmf .2 Hegs Temp | 3, 55@ 9p °F @ °F @ °F ®
Rmc 7' Meas. Temp. | 290@ Tp °F @ OF @ CF @
Source of Rmf end Rmci M\ AN J . l J
Rm @ BRT ' 5 4| @B °F @ -F @ °F @
Time Since Circ - : : . '
Max. Rec. Temp. Deg. r 2L oF “F oF
Equip. No. and Loconc’x 1245 |casece 1 i ]
Recorced By S VELLL i
Witnessed By _iPr. MASONEMIA LEHANEY
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| ECC/ 3/7

EST _ConP - Loe By  [LBE LaTcsr

Sec 2/ ,

 Tass—R/SE

l/

%

o L Tirckn€Ss) Sh ss larh |Sa // fnyh‘; : -«é¢
; Surdace._to 3 _’ 30 | Yo |eo 76
L Mk‘l'__//,_/v_c;:g-zs 3/0 — A8 o |s/o0 L /0.0
i  CHineE | 3/0 | 8o |ao | 52|
_ DSuingrUMP /o o | /o0 /0.0
A/oégg%o, 552. | o |Ro §2
W) re= £y /0 | $ |95 4.7
CrreER L |mRag |65 |19 |16 56|
/L/C:£M0_54 ‘ /R é'O‘ 20 |20 | éo » 7,0
- o5 17
— . a7 o 7‘0(4.;,5-) 2509 5 | © S | 70 - V g6 | )

- 20_7:':0_"_4__/.1\/

SO T _ AT 6715

%o
‘ SS /0. © N
— Corte = 7 &
_ — 5%% Sa,% = 10,0
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s atall () '(?/7/ 7
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weer-ana7or Stiate laws and regulatlons

e

and/or State office. See instructions on items 22 nnd 24, and 88, below regnrding separate reports for separate completions.

1f not filed prior to the time thls summary record is submitted copies of all cutrently availnble logs (drillers, geologists, sample imd core analysis, all types electric, etc.), forma-

tion and pressure tests, and directional surveys, should be nttnched hereto, to the extent required by nppllcable Federal and/or State laws and regulutlons
should be listed on this form, sce itein 35.

Item 4: 1f there are no applicable State re(iulrements, ocations on Fedeml or Indian land should be descrlbed in accordance with Federal requlrementx. Consult local State
or Federal office for specific instructidns. s

’ x

ww-currect well commeport and log on all types of lands and lenses to either n Federal agency or a State ngency.
Any neccssary special instructions concerning the use of this form and the number of copies to be
—owewaparucuiarly with regard to local, ares, or reglonal procedures and practices, either are shown below or will be issued by. or may be obtained trom the local Federal

All attachments

ltem 18: Indicate which elevation is used di; reterence (where not otherwise shown) for depth measurenients given in other spaces on this form and in any ‘attachments.

Items 22 and 24: 1f this well is completed for sepurnte production from more than one interval zone (muitiple completion), so state in item 22, and In item 24 show the producing

Interval, or intervais, top(s), bottom(s) and hame(s) (if any) for only the interval reported in item 83. Submit a scparate report (page) on this form, adequntely identlitied,
for each additional interval to be separately produced, showing the additional data pertinent to such interval.
Attached supplemental records for this well should show the detalls of any multiple stage cementing and the location of the cementing tool.

Item 29:

“Sacks Cement’':
lfem 33: Submit 8 separate completlon report on thla’ form for euch lnterval to be separately produced

‘

.

(See lnstructlon for items 22 and 24 above.) . .

387. BUMMARY OF POROUS ZONES:

CORED INTERVALS; AND ALL DRILL-8TEM TESTS, INCLUDIRG

e

-“‘!!;.,f""‘l

»-::,\

BHOW ALL IMPORTANT ZONEZS OF POROBITY AND couum‘s TRERDOP ; 38. GEOLOGIC MARKERS A ;
DLPTH INTERVAL TESTED, CUSHION USLED, TIMD TOOL OPEN, FLOWINO AND BHUT-IN PRESSUBES, AND RECOVERIER . 7 -
FORMATION ™P bOTf!‘Oll DESCRIPTION, CONTENTSH, ETC. N"Ml TOP
X i ' MEAB. DEPTH TRUR VRRT, DEPTH
o' " 310" ‘Gray & red sahd, siltstone & shale T/Wingate 310! +4868

Wingate 310 538" | Red sand L T/Chinle 538" +4640
Chinle 538" 848" Red siltstone, red sand, red & green shal¢ T/Shinarump 848" +4330
Shinarump 848" 858';7 Gray sand . T/Moenkopi 858! +4320 .
Moenkopi 858" ©1410' Red & Graysahd, red & green shale T/White Rim 1410 +3768
White Rim 1410° 1620* | White sand: T/Cutler 1620" +3558
Cutler - 1620" 2846'// Red & grayqsand red & gray shale, gry—brm. T/Hermosa 2846" +2332

. " lime. - .| T/Salt 4106" +1072
Hermosa - .2846! 4106' Gray shale, 1t & drk. gray llme, gray -sajid T/ane .Creek
Salt 4106"' TD Clear efystalline salt w/anhy., shale & .zone 6800' -1622 f”j

. : o S ~ dolomite !inclusions. B/Cane Creek ) T

Cane CreeX 6800" ;. 6867". .. Interbedded black shale, anhydrlte & zone 6867 -1689

I S dolomite. . ' :
Core #1 6804"' © 6858'": See attachment for description.
Core #2 6858" 6915 ‘See attachment for descrlptlon. '

o T | No DST's .f- :
. : - M/__’"’;/,/ T.,-«—-—*-——’
o R b "AQ‘T:",",&'- :
R



COMPENSATED DENSITY POROSITY
AND NEUTRON POROSLIY

LOG

. READ AND_STEVENS. INCORPORATED

%

-

:’;1 - \ - 3 t

Hg o SHENANDOAH-BOWKNOT # 1

v] 5 . WELL

EEER FIELD WILDCAT

g A, TRAN .

= % S COUNTY GRAND STATE _UTAH

o _23 é 5 Location Othe( Services:
Z1"13 COMP . DENSTTY
:L( jnn > .
12125 ‘ !

8 ;‘ E LCD)) Sec. 2 l Twp 258 Rge ISE 3 7

Permanent Datum—_GROUND TEVEL - flev_ 5161' | Elev.. k.6 STZED

log Measured From KELLY BUSHING 17 Ft. Above Perm. Do!um. DFS177"
Drilling Meosured From—KELLY BUSHING , GL3161"'
Date 8-22-73
Run No, GAMMA -GAMMAL - NEUTRON
Depth—Driller 69157
Depth—Welex 16913
Bim. Log inter. |29 25.%
Top Log Inter. 0' . .
Casing—Driller ]'%_7/@"’)90' 8-5/@‘779&' @ @
Casing—Welex 2792 .
Bit Size 7-7/8"
Type Fluid in Hole SAI.T RBASF
MUD
Dens. | Visc. 10.6°1 36 | | |
pH | Fluid Loss | ml} i m! | ml | m
Source of Semple |p1T.
R, @Meas.Temp| ()7 @ 84°F @ “F @ °F @ “F
R, @MeasTemp|] (1 @ 84°F @ °F @ °F @ °F
R,. @ Meos.Temp|] 95 @ K/ °F @ °F @ °F @ °F
“Source R “Rue |FT1TER PRESKE [ | [
R, @ BHT 04 @ QBB @ °F @ °F @ F
Time Since Circ. 7 HOURS . '
Mox. Rec. Temp. 14.LF @Tp . YF@ ‘F@ °F@
Equip. I Location 7757 | FARMINGTON I i l
Recorded By LEEPER :
Witnessed By R 1.ATCH |




Al . » .
. COMPANY__Shell 0:l Company
Ik y
} .
N WELL Federal  1-21
FIELD Woad ot
COUNTY___ Crand STATE.__ Diah
> L% 2 LOCATION 1418'S, 735°'E Fr. N.wW.Cor} Other Services:
. O .
Zog= |2|548N o W Fhe
8 =9 u; 8 Sec. 21 Twp.__R%5S Rge.__ _[BE 3T ‘3/8

Permanent Datum:

G.L.

,Elev.___ 5152
Log Measured From D.F . ,/8.3 Ft. Above Perm. Datum

Drilling Measured From D.F
Date b-26- 69
Run No. 1
Depth—Driller 408/]
Depth—Llogger 48|
Btm. Log Interval T 22 8
Top log Interval Byg
Casing—Driller  {103/4 @ 847 @ @ @
Casing—Llogger 848
Bit Size . R3/y
Type Fluid in Hole ELM
Dens. | Visc. 2os5| 4y
pH [Fluidloss | 8,5 [,.9 ml ml ml ml
Source of Sample e
Rm @ Meos.Temp.| /.43 @ 74 °F @ °F @ °F @ °F
Rmi @ Meas.Temp.| [, 17 @ L 5 °F @ °F @ °F @ °F
Rme @ Meas. Temp.| /.62 @ 7] °F @ °F @ °F @ °F
Source:Rmf  Rmec M l M ‘ } ]
Rm @ BHT 1./ @ srrSF @ °F @ °F @ °F
Time Since Cire. 7hr
Max. Rec. Temp. /02 °F °F ' °F °F
Equip. | location | 4524 |\Jernal | | 1
Recorded By B, Thomas! ,
Witnessed By |’ Mcleﬁantgg Mason

N§—1%AR.C


file:///ifrnJ

B Ala €8 RT IO TA TSN P IR T ST e SN A L 2 WP el R LI K LT A B N o ga - A
COMFZNSATED
CéWMz?
FILE NO COMPANY_SHELL _O/L. _Company
)
9 WELL_FEDERAL | 2] i
QY] .
< FIELD__W 1LocAaT
™~ .
0 COUNTY_GRAMD STATE _L)Jr ah
LOCATION: 1978 “3 r 735 £ (ilhir Servic
Lramm W CognNew Bunc -n/t
: SWR-EK
O .plo
sec_ 22 W25 S RGEB S[un]| - flé
Permanent Datum G L. Elev. 5 /15 Z .v."».-.
Log Measured from KB or , /8.3 Ft. Above Permanent Dotum | DF _ 5/ (07
Drilling Measured from £8 Gl 5/ 52
Date 7-10-45 e
Run No. Or’<.
Depth—Driller | 997 ! | L L
Depth—Llogger b g9, . - ’ i
Bottom Logged Interval :ZB 29,2 i ——‘}m"”_—_-:
Top Logged Interval ' O ‘ !
Ccsing—Driller ,/03/4 8LHY @ @ @
Casing—logger ! (94 b .
Bit Size i 3/9 i i
Type Fluid in Hole SQLT <7 ) ~ , )
Density and Viscosity ]/Z ) - ! ) i A j ;
iypH and Fluid loss i — b T ' cc 5 . cc_i . !
. Source of Sample P + I ___i L H_l*
| Rm @ Meas. Temp. Loé O] 94 CFi @ TF @ ____F‘_“ @
| Rmf @ Meas. Temp. L p/3 @78 “F @  °F @ P @
_Rmc @ Meas. Temp. ! SO @ 8O =f _ @ F @___ @;’___
_Source of Rmf and Rmc]  #7 Ry 1 1? T
Rm @ BHT D035 Gzl @  CF e - e
Time Since Circ. . T Ar.
"f‘.él‘ Rec. Temp. Deg. F.| /30 °F F - _j . _~::— —
 Esti. No. and Loccti on,/l CFfo?J____ o o) ________l_______ B _':___—_1_!:__
Recorded By "{/ Eq,/ ; o ) N . o
h_:.;_c ssed By ‘Mr- m;LB}IZIW| i

e e SR oy o VL P )
e ———




e

SR fEC'c/'_';j,i’/f/

e ESTT . CorIRsSITIon S . o
) » Lo ' . oo ' : . ’
: — o SO . p ~
: . Gr//) . T . 11 .
. depth =h s -.& Serfece  Clen Cangen -
- o= l00 25 >0 s | 2y | FYo2 \ o

_20

i fOOO - Do

SO NS Y- 7Y

=3600 . &S

A S
o

g

SURE A5>qU VIR RL PP <N RN S

Feo &

g6

7.3,

e

Lo |

— sl

Booo.-dove %< 70 W / — ,_ﬁ
spoo—S000 30 | ys  _es | lee | G600 B ‘ S
__;'_;_;\s'geo_:. £73s & 35 go _17.9 | 58065 l )_ . .
' | . - 433065 ] .

an /ﬁydlr

57385

7P fReapex

salt o o . }
£735 = bodo__ o, © 2o [ 8a 4o | 249 \ - ﬁ_- -
! '{ooo-voaef" Z0 o 1o sol 9./ 9100 | J e
v»' Zaaégngoaa 2o : o . 80| 88 ‘?300‘: ._k/_.,é@:i 7.0 —
_;M,_;.(Fg.fﬁ;f;iﬂéﬂ 152 o o Yt i N Fre 2 o e
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I7&5 . ppoos (3 IR 78 7.0 " 2,“;;4@;,,_77_9__3_,.____’ -
/P20 ~ /f933p [~ o /oo 7.0 : 5 .
- - be -
BHTS o ~ wl/wqui QZ;M:@
s F & 685D . 7.8 RN
22 ) __ez25 Bax 71'2’ .
. e @ »_ZL; —
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. "y:

e
. “‘t“t‘HF?’ '

9 COMPANY_S A tcs @D/  cozoFs 5 @
S - ]
Ny
L]
>
B WEW__ Gvn 7 s Ao [= PS5
! FIELD L PEAT
COUNTY G AT STATE__ (/=74

S g : E LOCATION P LK JE03 W s 5w | Other Services:

E o I o/t

Z o< a a 3/?

280z S ) o -8€

8593 O |Sec.__ 35 Twp. _ 25 5 Rge. /Z £~ SHOS — 5P
Permanent Datum: ¢ < , Elev. - 477 Elev.: K.B. $F &,
Log Measured From 71[,5 ,.2 7 Ft. Above Perm. Datum . D.F.
Drilling Measured From __4"#& GlL&Y7
Date _ 2o -8% | 20/ Y O/
Run No. T 200 &Y
Depth—Driller Y203 -

Depth—Llogger g2/ o

Btm. Log Interval YZrpoP 1zl

Top log Interval S35

Casing—Driller @ TS @235 @ @
Casing—Tlogger T 2228

Bit Size & 3

Type Fluid in Hole &

Dens. [ Visc. 7-2 27

pH [Fluid loss | - mll 9.0 |£-©oml ml

Source of Sample clPC-

Rm @ Meas. Temp. @ °Fl/- 7> @85 °F @ °F @

Rmi @ Meas. Temp. @ °Fl /- 26 @67 °Flovs @/03 °F @

Rmc @ Meas. Temp. @ °Flo. 7226 @ /03 °F @ °F @

Source: R ¢ Rme l 7 j (= 1 ~[

Rn @ BHY @ °Flo 93 @I53YF @ °F @
Time Since Circ. 4 J2 MRS ‘
Max. Rec. Temp. °F Y- °F °F '
Equip. | Location I $625 | Fats7- ] ]
Recorded By RuvS LA ' '
Witnessed gy o DoegAr” -




T
i

COMPANY__S &£ 4L

o/l

O o8 )

SR

WELL
FIELD )
COUNTY

P pp 7S

/S T3

Lo T

ERAFD

STATE ¢ 7=

LOCATION .
WELL
COMPANY

COUNTY.
FIELD or

LOCATION , pr/4/ &= % f603 &V F S

Seé.' 3 g \Twp.,_;f\s‘ Rge. /¥ &

Other Services:
LL-F— 64
sAr-61
SO —6 €

4

Permanent Datum: & L

, Elev. {4

Log Measured From Yaull

Drilling Measured From _/74

,./ 7 Ft. Above Perm. Datum

Elév.: K.B. &y
- D.F._%

X

Gl 577

Date

/22— 6-65

A0/ TSI m0/F

Run No.

cCOoOY S

Depth—Driller

7
bk 4

i Depth——Llogger

FL2T

Btm. Log Interval

. wﬁ'Z‘Q],‘? R

]
wﬁﬁ-

| Top Log Interval

i

 Casing—-Driller

754 @2375]

Casing—Logger

2375

@ @

Bit Size

>3y

Type Fluid in Hole

| S #er 4708

Dens. | Visc.

AVERTe

F7

pH |Fluid Loss

60 {75 ml

.ml

ml

Source of Sample

c/1C-

Rm_ @ Meas. Temp.

06 @60 °F

@ __°F

°F

F——Rm{ @ Meas. Temp.

05 @57 °F

o024 @s25°F

°F

Rme @ Meas. Temp.

03 @/25 °F

@ °F

°F

Source: Rm¢ R me

| c

|

Rm @ BHT

025 @ FZITF

eeel®

@ °F

eH®®®

°F

Time Since Circ.

VA /3]

Max. Rec. Temp.

/25 °F

ToF

°F

| Equip. | Location

5625 | Fa14

-

‘Recorded By

Ay se&

Witnessed By

TR

b__o OGA~

\

N T A A

= S M




log Measured From‘___g_s V6 Ft. Above Perm. Datum

NE comMPANY_SHeLL Ot Comeany %
© _
al
> |
N WELL QuinTtawa  1-38
0 ;
FIELD WitpeaT
COUNTY__(GRAND  STATE_'UTAMW
J 3 2 LOCATION e v Other Services:
5 ok o !
%983 < lg'4t‘.$ GOSN ofSW Coenee D)le?
8593 8 Sec.. 35S~ Twp. 2SS Rge. IR E
Permanent Datum: G L , Elev. ';41 {

Drilling Measured From _K K
Date 1-11-69 AP[-43-01 9-3004S5
Run No. Q N E A _
Depth—Driller AL1S PN
Depth—Llogger 2316 >
Btm. Log Interval e 3ngS 7o MP7/4N
Top Log Interval (/RN
Casing—Driller a0 @ 3as @MY/ @ @
Casing—Llogger ' N A\
Bit Size 1374 AN /yﬁl
Type Fluid in Hc?le EL-WATER \// 7N
Dens. [ Visc. 9 46 Q).
pH [Fluidloss | € |12.G ml ml - ™ ml
| Source of Somple M 4o PIT PRGN
R _@PMeos. Temp. /.S 1 @G1 °F[ @ __°F L[ St @  CF
Rmi @ Meas. Temp. 335’4 @& °F @ “°F @ VZ/?', A @ °F
Rm¢ @ Meas. Temp. ?AO @QLOF @ °F @ e 7 @ °F
Source: Rmf Rmc M 1 M ] ] <//
" Rm @ BHT ¢.8_@ERS °F @ ___°F @ °F/” @ °F
Time Since Circ. FU AN QS B
Max. Rec. Temp. - °F °F °F
Equip. | Location 5QA§—|£AEM ] 1 ]
Recorded By WELLS '
‘Witnessed By "Ml EraueY
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