UEC =2 RECD é,,'% //5//

SOUTHWEST DRILLING AND EXPLORATION, INC.
GEOTECHNICAL SERVICES GROUP
14009 MIDLAND ROAD * POWAY, CALIFORNIA 92064 « (714) 486-4286

November 3@, 1382

Dr. C. W. Berge

Grace Gecthermal Corporation
372 E. 48@0@ 5., Suite 2

Salt Lake City, Utah 84117

Pear Dr. EBRerge:

Ericlosed please find copies of the temperature/

depth plots from the second temperature survey run
cn hole nc. 45-14 rnear Denic, Nevada. As we discussed

ori the telephone last week, I was unable to reach total
depth due to a clay bridge at 1567 feet.

If you would like additiconal information, please
do not hesitate to contact me.

Sincerely;

illiams

Mardger, Gectechnical Services

Ericl (s)
23-82 »
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TEMPERATURE /Z"DEPTH DATA
HOLE NO: 45-14
SWDX JOE NO: z23-82

GRADIENT
(DEG F/1@@ FT)

RUN = RUN DATE: 11/25/82

DEPTH TEMPERATURE GRADIENT DEPTH TEMPERATURE
(FEET) (DEG F) (DEG F/1@@ FT) (FEET)  (DEG F)

=17 96.13 1a8@ 122.15
1@ 121. 54 c6.7 lioa 123.85
iz2e 1@3. 35 5.@ liz@ 125. 14
148 104,74 6.9 114@ 126. 38
16@ 105. 60 4,3 116@ ' 129,43
18@ 106, @9 2.4 li18a 130. 00
cea 126. 46 1.9 120@ 15@.77
22@ 1@6. 56 -5 2ca 131.74
24@ 1@26.51 -. 2 124@ 132.5
2e@ 1@6. 3@ -1.8 1264 133. 34
=82 1a5.38 -1.6 1289 134,35
0@ 1@5.69 -1.5 1520 135. 46
3c@ 125. 41 -1.4 132@ 136.77
34@ 1@5. 24 -."3 134@ 138.15
260 105. @3 -1.@ 1360 139.65
38@ la4, 92 - b 1:8@ 141,13
40 104,72 -1.@ 140@ 141,12
4@ 1a4, 31 -2.1 1420 147.63
44Q 1@23. 33 -1.9 144@ 143, 42
46@ 1@3. 85 = 4 146@ 152. 54
48@ 123. 87 .1 148@ 152.79
Sea 1@3. 91 . 2 1500 : 155. 6@
2@ 1@3. 96 = 15z@ 156. @9
o4 124, 03 3 1542 157.13
o6l 104, 26 -1 156@ 138.73
S8 104, 34 1.4 1567 161. 41
ca 104,52 .3

6@ 1@4. 62 .5

642 124, 96 1.7

e6@ 1@5. 36 2. @

e8a 1@25.73 2.2

7@ 126. 28 2. 4

2@ 1a6. 34 .3

740 196. 63 1.8

76@ 1a7.1@ 2. @

78a 1@7.73 3.2

aaa 128.71 4.3

aca 1@8. 9@ 1.@

84a 1@3. 27 1.8

aea 129. 84 c.8

a8a 112.53 3.5

Fea 111.28 3.7

2z 114,16 14,4

34 - 114.5@ 1.7

96@ 115. @8 2.3

238& 115.91 4.2
120a 116. 86 S. 2
1oz 118. 17 6.0
104@ 113.41 6.2
laea 1z2@. 62 6. @
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SOUTHWEST DRILLING AND EXPLORATION, INC.
GEOTECHNICAL SERVICES GROUP
14009 MIDLAND ROAD « POWAY, CALIFORNIA 92064 » (714) 486-4286

November 2, 198

Dr. C. W. Berge

Grace Geothermal Corporation
97@ E. 480@ 5., Suite 2

Salt Lake City, Utah 84117

Dear Dr. Hernpe:

Ericlosed please find temperature profiles from
the first temperature survey run on your well No, 45-14
near Denic, Nevada. Included are copies of the pradient,
and interval pradient plots as well as a listing of the
temperature/depth data. We are currently rurning thermal
conductivity samples and preparing lithology descriptions
for the well.

If you have any guestions or would like additionmal
information, please do not hesitate to call.

Sincerely;

A liams
Mara Gectechrnical Services

Encl {(s)

23-8z
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. _ TEMPERATURIEZDEPTH DATA ) BT
HOLE ND: 45-14
SWDX JOE NO: 23-8Z

RUN 1 RUN DATE: 1@a/31/82
DEPTH TEMPERATURE GRADIENT DEPTH TEMPERATURE GRADIENT
(FEET) {(DEG F) (DEG F/100 FT) (FEET) (DEG F) (DEG F/18@ FT)
60 90. 62 126@ 124,73 4.7
aa 92. 37 8.7 1a8a 125. 57 4.2
1@ 34.01 8.2 1100 126. 48 4.2
1z2@ 87.19 15.9 112 127.21 4.0
14@ 598. 48 6.9 1142 1=8. @7 4.3
16@ 99. 74 6.3 116@ 129,31 6.2
18@ 1. 87 Se7 1189 138,27 4.8
caa 101.77 4.5 izea 131.17 4.5
o220 192.57 4. @ 1220 132. 3@ 9.7
24@ 1e2.73 1.1 iz4@ 133. &= 3.6
26 122, 7@ - D 1ze@ 133.85 4.2
cBa iaz. 37 -1.6 iz8a 134.33 S. 4
. 3@ lae. 37 a.2 130@ - 135.99 2.3
Sc@ 102. 47 .3 13c@ 137.41 7.1
34@ 122. 44 -.1 1340 138. 22 4.2
6@ laz. 27 -.9 i3ea 139. 82 8.
380 laz. @ -3 1389 141.25 7.1
4@ 102.19 -. @ 1408 142,67 7.1
4@ 122. 16 -1 142@ 143,50 4.2
L4@ 1ez.25 .4 144@ 144,66 5.8
46@ laz. 33 « 4 1460 146. 66 1. @
481 1az. 35 -1 148@ 147.73 S.3
Sea 102. 34 —-.1 152@ 15@. a6 11.7
51 - 1@e. 49 .8 15z@ 151.75 8.6
540 1@2. 5@ .1 154@ 152.77 4.9
1Y) 1oz, 72 1.1 1566 154.61 3.2
Saa 1@2. 37 1.2 1582 156.55 3.7
caa 1@2. 86 -. 6 160@ _ 138. 23 8.4
eza 1@3. a2 1.8 1620 16@.16 3.7
&4Q 1@3.77 2.7 164@ ie2. 01 3.2
=117 124.15 1.9 1662 162.87 4.3
&80 184,41 1.3 168a 165. 13 11.3
70a 1@4.97 c.8 1702 166. 41 €. 4
72@ 1@6. 16 6.@ 17z@ 168. 58 1a.8
74Q 1a7. 31 9.7 174@ 169. 3@ 6.6
76@ 128. 41 5.9 176@ 17i.86 5.8
78@ 112.82 12. @ 1784 174.27 iz.1
aoa 111.21 1.3 18@@ 175. 46 &. @
aza 112.28 Se 3 18z 177.¢68 11.1
B4@ 113. 48 6.2 1842 178.34 6.3
860 114.37 4. 4 186@ 18@. 38 7.2
88a 115. 46 S. 4 igga i8l.6@ 6. 1
502 116. 48 5.1 1302 -~ 183. 14 7.7
S5z@ 117.36 4.4 i9za 185. 13 12.3
549 118. 42 5.3 1542 187. 43 11.5
560 113. 47 T 3 1968 190. 24 2.7
580 120@. 24 3.8 1384 132.28 it. 2
i0d i1Z2i. 22 4.3 regravdry 194. 41 12.7
1@ 122. 64 7.1 Rz 196. 62 1i.@
184@ 123.73 5.8 Q4@ 138,51 5. 4

SOUTHWEST DRILLING & EXPLORATION, INC.
ST. GEORGE, UTAH



RUN 1 RUN DATE: 18&/31/82

DERTH TEMPERATURE GRADIENT
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GRACE GEOTHERMAL CORPORATION
BALTAZOR HOT SPRINGS, NEVADA
HOLE NO: 45-14
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SOUTHWEST DRILLING AND EXPLORATION, INC.
GEOTECHNICAL SERVICES GROUP
14009 MIDLAND ROAD * POWAY, CALIFORNIA 92064 * (714) 486-4286

GRACE GEOTHERMAL CORPORATION
BALTAZOR HOT SPRINGS PROSPECT. NEVADA

SWDX JOE NO. 23-8&

INTRODUCTION

During the periad»fwom September =21, 13982 to
Navember 1, 13882 ore gecthermal test well was drilled
within the EBaltazor Hot Springs KGRAR in narthwestermn
Nevada to a total depth of 2,523 feet (Figure 1).
Temperature—depth profiles fraom two temperature surveys
run in the open hole are presented in Fipure 2. The max-
imum temperature recorded was 2=23.77 deorees F at a total
survey depth of 2,430 feet. GBeothermal oradients from
seiected intervals in the well ranped from .25 deoF/10@ft
to 11,02 depF/12@ft. Irndividual temperature-depth plots,
gradient plots, and interval pradient bplots are orovided
irn Appendix A. Rock tyoes encountered rarnped from uncon—
solidated alluvium to rhyolitic and basaltic flows, tuffs
ard flow breccias. R lithologic section for the well is

provided in a packet at the back of the report {(Fioure 3).
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Thermal conductivity measurements were performed on a
total of 26 drill cutting samples that rarnped fram 2.9
TCU to 5.5 TCU (1 TCU = 1 mecal/cm—-sec—degl) and are
oresented in Appendix E. GSelected heat flow data for
the well are provided in Table 1.

Well 45-14 was drilled by Scuthwest Drilling and
Exploration, Irnc. utilizing a Gardrer Denver Z20Q@ rotary
drilling machirne with a 53 foot mast rated at 102, 2@
1bs. capacity. Drilling conditions rarned from moderate
to difficult with the major problems resulting from
the.hard and fractured rhyclite seguerce in the upper
part of the well. Drillirng rates below 1,752 feet were
oreatly reduced as a result of decreasing the weight on
the bit to keep the vertical deviation within the
requiréd 4 degrees. Fluid losses were contained to a
minimum below the rhyolite sequerce and did not present
a major prablem. Selected drilling data and a detailed
drilling history are provided in Appendix C.

Earth Power Production Company completed two test
holes in the immediate area in June and July 1373.
Boreholes BZ 15@@-1 and BZ 150@-2 were drilled to depths
of 1,843 feet and 1,434 feet respectively. Selected
temperature—-depth plots from these holes are included

in Apperndix D.




TARLE 1

HEAT FLOW DATA
BALTAZOR HOT SPRINGS
HOLE NO: 45-14
SWDX JOB NO. =3-8&

e o ——— T P — T —— o T A o — i S0 S o S — A S0t S o S (" o S S 30 S S S U A Bt e S St P S

RN TOTAL BOTTOM GRADIENT A BRADIENT CALC SURF BRADIENT THERMAL HEAT
MUMBER DEPTH HOLE TEMP {DEG F/ INTERVAL TEMP {DEG F/ CONDUCTIVITY FLOW
(FEET) {DEG F) 100 FT)# {FEET) {DEG Fl# 100 FT)+ {TCU) ++ (HFU) }
1 243 223. 77 6.9 Bue—-1z8@ 7. 1 4.33 2.6(8) 3.2
1442-1320 2.6 8. 48 3.4(3) 5.3
132@-z1z2@ -25.7 11. 2@ SeS(2) 7.@
2 1567 161. 41 6.8 62@—- S0@ 90. 5 .25 4.@(4) 1.6
S2R-140@ S56.9 6.8 3.4({3) 3.8
1422-1567 3&. 8 8.26 3.1(1) 4.7

+ Bradient A = The bottom hole teamperature mimus an estigated mean
annual surface tesperature of 53 degF divided by the total depth.

s Extrapolated surface temperature,

+ Least-squares geothersal gradient calculated over the gradient
interval. .

++ TCU = mral/cu-sec~degC. Number of thermal conductivity samples
for each interval in parentheses.

} WU = microcal/sq-ca-sec.
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GEOLOGIC SETTING

Baltazor Hot Springs is located along the north-
western margin of the Basin and Range province approx-
imately five miles scuthwest of Denio, Nevada in north-
western Humbcalt County. Well 45-14 was drilled approx-
imately cne-half mile west of the hot springs near the
base of the Pueblc Mourntain Rarpe.

The cldest rocks in the Baltazor Hot Springs area
are Permian to Triassic metasedimentary and metavolecanic
rocks (Hulen, 1373). These are intruded by Cretacecus
diorite arnd guartz dircite rocks {Edquist, 1381). The
metamorphic rocks are unconformably overlain by Miccene
basalt and andesitic basalt flows and flow-breccias.
Thin horizons of felsic to intermediate flows anmd ash-—
flow tuffs are interbedded with the basalts. Derse
Miccene rhyolite and rhyclitic flow-breccias lie discon-—
formably orn the basalt sequence. This unit is up to
423 feet iw thickress, very resistive and typically
forms caprock and ridoes in the Baltazor area (Hulen, 13795).
Miccere felsic ash—Fflaw tuff ard tuffacecus sedimernts lie
unconformably on the rhyclite and basalt seguernces.

The structure in the Raltazor Hot Springs areé is
donminated by moderate to high—arnple northwest to ricorth-
east trendingo Basin and Rarige faults {(Hulen, 1379).

Water temperatures at Baltazor Hot Sprirngs are up
to Z2@@ degrees F. Reservoir temperatures of 329 deprees

F and 326 degrees F have beern calculated usirnpg the silica




and Na-K-Ca gecthermocmeters respectively (Garside and
Schilling, 1373). Hydrothermal alteration in the area
is characterized by chalcedony bearing calcite veins

and argillization of the host rocks (Hulen, 1379).

RESULTS AND DISCUSSION

Twa temperature surveys were rurn in the open hole
after completion. The first survey was run Z2 hours
after the well was reamed ta a depth of 736 feet and
134 ﬁours after the hole had been circulated below this
depth. This survey was rum to a total depth of 2,420
feet. The second survey was run 26 days later to a
depth of 1,567 feet where the cpen well had became
bridged with gray-brown clay. Temperature profiles
from these surveys are provided in Appendix A.

Thermal conductivity measurements wére performed
o a total of 26 drill cutting samples from selected
intervéls using a divided-bar cell apparatus. Porosity
values used toc calculate irn—situ thermal cornductivities
were estimated considering litholony, peretration rates,
and drilling fluid losses. In—-situ thermal conductivity
values ranged from 2.9 TCU for an ash-tuff sample to
3.5 TCU for an andesitic basalt sample (1 TCU = 1 mcal/
cm—sec—degC).. The average thermal conductivity for the

well is 3.8 TCU. Individual thermal conductivity data

are presented in Appendix H.
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Temperature-~depth prafiles froam the first temper-
ature survey show three distinct gradient breaks below
822 feet which da nat correspond to thermal conductivity
contrasts. The upper gradient irnterval from 80@ feet ta
1,280 feet has a least-squares pgeocthermal oradient of
4,33 degF/12@ft. This is the lowest of the three grad-
ients measured and the character of the prafile suggests
that there is a significant comporent of convective heat
trarnsfer in the formation through this interval. The
gradient interval from 1,44@ feet to 1,32@2 feet appears
to bé the least disturbed arnd the calculated gecthermal
gradient of 8.48 degF/1Q@ft is probably the closest
value to the true conductive oradient. Temperature
distributicns in the lower portion of the well sugpest
that convective heat transfer within the borehcle itself
is producing a deceivingly high gradient of 11.00@ degF/
1@ ft between 1,392@ feet and 2, 120 feet.

Data from the second temperature survey confirm the
presence of lateral grpoundwater movemernt through a warm
water aguifer at a depth of approximately 2Z@ feet.

)
SGroundwater movement is alsoa evidernt in the temperatufe—
depth prafiles in borehales BZ-152@-1 arnd BI-1S52@-2
(Ziagos and Blackwell, 1981). The character of the curve
below the aquifer suggests that warm oroundwater has
beeri present in this zorne for less thar 1, 200 yvearc.

Heat flow values were calculated for the selected

pradient intervals and are oresented in Table 1.
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Calculated heat flow values ranped from 1.6 to 7.@ HFU

(1 HFU = 1 pcal/sg-cm-degC). Heat trarnsfer betweern 1,440
fee; and 1,32@ feet appears to be predominantly by
conducticn and the calculated heat flow of 5.3 HFU for
this interval is probably the closest value to the true
conductive heat flow. Assuming that uniform cornductive
heat flow exists below 1,443 feet, the thearetical bottom
haole temperature can be calculated by extrapclating the
gradient between 1,440 feet and 1,920 feet down to the
lithologic contact at 2,182 feet, calculating the grad-
ient .in the andesitic basalt by dividing the heat flow
of 5.3 HFU by an average thermal conductivity of 4.8

TCU and continuing this oradient down to 2,432 feet.

The bottaom hcole temperature calculated in this marmer

is 222.8 degrees F which is in good apreement with the
measured temperature of 223.77 deprees F. This result
suppcarts the conclusicon that measured temperatures
between 1,92@ feet and 2,43@ feet are disturbed by

fluid movement in the haole.

»
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CONCLUSIONS

Thermal data collected from well 45-14 suggest that
heat transfer below a depth of 1,448 feet is predomin-
antly by conduction. The conductive heat flow of 5.3
HFU calculated over the iﬁterval between 1,440 feet and
1,92@ feet represerts a minimum value for the total heat
flow at this loccation and is significantly higher than
the average background heat flow for the noarthwestern
Basin and Range province of 2. HFU (Sass, et.al.,1976€).
Heat flow values greater tharn 4 HFU require either
melting within the shallow crust or convective trarnsfer
of heat by water or magma. Furthermore, heat flow

values greater than 5 HFU are representative of heat

flows found over commercial gecthermal fields.
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APPENDIX A

TEMPERATURE, GRADIENT, INTERVAL GRADIENT
PLOTS AND TEMPERATURE/DEPTH DATA
.  HOLE ND: 45-14 = R
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TEMPERATURE/DEPRPTH DATA
HOLE NO: 45-14
SWDX JOB NO: Z3-8:&

RUN 1 RUN DRATE: 1@&/31/82
DEPTH TEMPERATURE GRADIENT DEPTH TEMPERATURE GRADIENT
(FEET) {DEG F) (DEG F/12@ FT) (FEET) (DEG F) (DEG F/i@d FT)
& Fa. 62 1060 124.73 4.7
aa 52,37 8.7 ie8a 125. 57 4.2
1o 894,81 8.2 1102 1z6. 40 4.2
iz@ 97. 19 15.9 11z@ 127.21 4. @
14@ 98. 48 6.5 114@ 1z8.@7 4.3
162 953.74 6.3 11é@ 1=39. 31 6.2
18@ i@a. 87 5.7 118@ 134,27 4.8
cQ@ 1@1.77 4.5 1z@d 121,17 4.5
Zoa l1a=2.57 4.0 1220 132. 3@ 3.7
Z4@ ez, 79 1.1 124@ 155, @z 3.5
260 igz. 7@ — O 1260 133.85 4,2
Z8a laz. 37 -1.6 iz8a 134.33 S 4
3a@ laz. 37 g.@ 130@ 135.99 5.3
ol 182, 47 .S 13z@ 137.41 7.1
34@ 182, 44 -. 1 134@ 1:28. 22 4.2
. 360 iaz. 27 -.3 13c@ 139. 8z 8.2
28 laz. 2@ -3 1381 141,25 7.1
40 1@z, 193 -. @ 140@ 142.67 7.1
4@ lag. 16 -.1 142@ 143, 5@ 4,2
44@ 1@z, 25 .4 144Q 144,66 5.8
460 1az. 33 ) 146@ 146. 66 10.@
48@ 1@z, 35 -1 148@ 147.73 T3
Saa . 102. 34 -1 150@ 15@8. 26 11.7
o l@az. 49 .8 152@ 151.73 8.6
S4@ 1az. 5@ -1 1340 182.77 4.3
Sew loz. 72 1.1 156@ 134.61 3.z
S8Q 1@z, 37 1.2 iS8a 156. 55 5.7
ea@ 1@z, 86 -6 160 158.e3 8.4
&2 1@3, &2 1.8 iecz@ 1£8. 16 3.7
&40 1a3.77 2.7 164@ lec. @i 9.2
&6 104,15 i.3 i66@ 162.87 4.3
=X 1a4. 41 i.3 ie68a 168.13 1.3
70@ 1@4, 97 2.8 170@ ' 1EE. 41 €. 4
7@ 1@6. 16 £.@ 1722 168.58 i¢. 8
74@ 1@7. 31 S.7 174@ 165. 3@ &E.6
760 1@28. 41 5.5 176@ 171.86 3.8
78a 1i@g. 8z 1z. @ 178@ 174,27 1z2.1
aaoa 111.21 1.9 1862 1735. 46 6.0
a8z 112.28 5.3 18z@ 177.68 11.1
84@ 113. 48 6. 184@ 178. 94 6.3
gea 114,37 4. 4 186& 18a. 38 7.2
aga 15. 46 5.4 188@ 181. 6@ 6.1
S0 116. 48 3.1 13@a 183. 14 7.7
Sz 117. 36 4.4 19z@ 185. 13 ig. 3
54@ 118. 42 5.3 1541 187. 43 i1.5
36@ 115. 47 2.3 1566 150. a4 iZ.7
588 12@. 24 3.8 1582 i52.28 i1.2
10aa 1zZ1.22 4.9 pesrivlry 134, 41 1@.7
i1ac@ 122, 64 7.1 20z 196. 62 11.@
1E4LQ 123,79 5.8 S@4a - 13E8.51 5. 4
S0UTHAWEST DRILLIND & ZRAPLORETICON. Zl.C.
57. G=0rbz., UTAR




AOLE NO: 45-14
SWDX JOB NO: z3-8%

RUN 1 RUN DATE: 1@/31/82

DERTH TEMPERATURE GRADIENT

(FEET) (DEG F) (DEG F/1@@ +T)
c06a coa. 84 11.7
cesa 23, 6@ iz.8
z122 2@as. 24 8.2
zZiza 2@7. 8.8
214@ cl@d. 41 17.1
216@ £11.86 7.8
zl8a cll.4@ —Za 3

220 £15.91 12.6
c2zc@ 215.58 8.3
224 217.56 9.9
ool =18.74 S.3
ccae Z213.63 Gudy
3@ 2B, 71 S b
232 221. 39 3. b
234 Z22. 02 3.2
c36@ 22z, 6@ 2.9
238@ 223. 28 e
2400 223, 43 Z. 1.
2420 c23. 68 .3
2432 223. 77 .3

SOUTHWEST DRILLING & EXPLORATION, INC.

E7. GEORBE. U7hRH
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TEMPERATURE/DEPTH DaTA |
HOLE NO: 45-14 ‘
SWDX JDE NO: &3-B82 |
RUN = RUN DATE: 11/25/82 |
DEPTH  TEMPERATURE GRADIENT DEPTH  TEMPERATURE GRADIENT |
(FEET) (DEG F) (DEG F/1@@ FT) (FEET) (DEG F) (DEG F/1@2 FT) |
=1 96. 19 1280 122.15 7.6
100 101. 54 26.7 1102 123. 85 8.5
120 123, 35 3.2 11e@ 125, 14 6.5
14@ 1@4. 74 6.9 114@ 126. 38 6.2
16@ 105, 6@ 4,3 1160 129, 43 15. 2
18@ 106. @9 2.4 1182 132, 02 2.
200 126. 46 1.9 1200 13@. 77 3.3 |
zz@ 126, 56 .5 1220 131.74 4,93
240 106. 51 -2 1240 132, S@ 3.8
ZEQ 106. 3@ -1.@ 1262 133. 34 4.2
82 125. 98 -1.6 1280 134, 35 5. 1 /
0@ 105. 69 ~-1.5 1300 135, 46 5.6
3z@ 1@5. 41 1.4 132@ 136.77 6.5
4@ 105. 24 -.9 1340 138.15 £.9
36@ 105, @3 -1.0 1360 139. 65 7.5 |
38@ 1@4. 32 -.6 1380 141.19 7.7
4@ 124, 72 -1.@ 140Q 141,12 -4 |
420 124. 31 2.1 1420 147.63 32.6
440 123. 93 -1.9 144 143, 42 8.9
4E@ 1@3. 85 - 4 1462 152.54 15. &
480 123. 87 .1 1482 152.75 1.2 \
5@ 1@3. 91 .2 150@ 155, 6@ 14,1
520 103. 96 .2 1520 156. @3 2.4 |
54Q 104, @3 .3 154@ 157.13 S, 2
S6@ 104, 26 .1 1560 158. 75 8.1 |
58 104, 34 1.4 1567 161. 41 38. @
600 104, 52 .9
620 104. 62 .5
64@ 1@4. 96 1.7
66 105. 36 2.0
680 125. 79 2.2 r
700 106. 28 2.4 |
720 106. 34 .3
74Q 106. 69 1.8
760 107.1@ z.@
782 107.73 3.2
822 128, 71 4.3
a=zp 108. 9@ 1.9
84 109. 27 1.8
' BE@ 1@3. 84 2.8
880 11@. 53 3.5 |
3@ 111.28 3.7 |
320 114. 16 14, 4
94Q 114, 5@ 1.7 |
36Q 115. @8 2.9 |
98@ 115. 31 4,2
1202 116. 96 5.2 f
102 118.17 6.0 f
1@4@ 113. 41 €. 2 |
1062 12Q. 62 €.
\
SOUTHWEST DRILLING & EXPLORATION, INC.
ST. BEORGE, UTAH




 APPENDIX B i ¢
 THERMAL CONDUCTIVITY DATA

HOLE NO: 45-14




SAMPLE DEPTH
(FEET)
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THERMAL CONDUCTIVITY DATA
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- PAGE 2

THERMAL CONDUCTIVITY DATR
BALTAZOR HOT SPRINGS

HOLE NO: 45-14
SWDX JOE NO: 23-82

SAMPLE DEPTH ASSUMED THERMAL
(FEET) POROSITY (%) CONDUCTIVITY (TCU)#*
2000-2210 15 . 3.6
c1e0-211@ 15 3.4
2200-2210 15 4.8
2300-2310 15 4.9
2400-241@ 15 4.8
g500-251@ 15 5.5

# — TCU = 1 mecal/cm—sec-deg C




| i APPENDIX C " .
DRILLING HISTORY. AND DRILLING DATA PLOT |

HOLE NO: 45-14
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ey . . e s

3/24/82

3/26/82

3/27/82

3/28/82

9/723/82

9/3@/8¢2

DRILL.ING HISTORY

DEPTH

HOLE NO: 45-14
SWDX JOEB NO: 23-82

SUMMARY OF OPERATIONS

19@-

28e—

334—

4@7~

13@a

4@7

e e e T e e e S S ——

Move rig to site. Build rcad and pad. Dig
crie mud pit and rig up.

Continue to rig up and dig second mud pit.

Finish digging mud pits. Haul water and mix
mud. Send flat bed truck to pick up casing.

Stir up mud pits. Spud hole at 7:3@ am with
17 1/2" bit and drill to 36’ in alluvial fan
deposits. Set 12 1/4" surface casing to 367,
Mix cement and pump down cutside of casing.
Build and install flowline.

Make up 8 3/4" bottom hole assembly and drill
to 147, Trip to check bit. Run in hole
with 9 7/8" bit and ream from 36' tc 1477,
Drill to 19@' with 9 7/8" bit. Drilling in
alluvial fan deposits to 18@', rhyclite to
15027,

Drill to 2@0@'. Trip to check bit and adjust
ratary table clutch linkage. Drill to 2@7°.
Trip to lay down stabilizer and drill to 28@°
in rhyolite with 39 7/8" bit. )

Drill to 312" and encounter lost circulation
zone. Loose 1/2 pit of mud. Mix mud and
LEM. Regain circulation. Drill to 394" in
rhyclite,

Mix mud. Drill to 4@7' in rhyclite. Trip
out of hole and make up 12 1/4" hole cperer.
Ream hole from 367.

Continue to ream hole with 12 1/4" hcle open-—
er to 407'. Trip out to lay down hcle apener.
Clean mud pits and mix mud. Run in hole with
9 7/8" bit and drill to 417'. Trip tc lay
down stablizer. Run in hole ard drill to 4217
in rhyolite.

Drill to 442’ in rhyolite. Trip cut of hole.
Make up hole opener. Run in hole and ream
hole with 12 1/4” opener from 4@7°.

SOUTHWEST DRILLING & EXPLORATION, INC.
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1a/7@1/82

lasez/82

1a/a3/82

1@/04/8¢c

1@/7@5/82

1e/06/82

1@/@7/8c

1a/e8/782

las@3/8¢&

1as/1@a/782

1@/11/82

DEPTH

442~ 44p
443— 442
L42— 4472
442~ H42
442- 525
525— 649
649— 736
736— 75@
75@— 881
881-1218

1218-1228

" good returns,

SUMMARY OF OPERATIONS

Continue to ream hole with 12 1/4" haole open-—
er to 418'. Pull out of hole. Gearhart log-
ging hole. Run 9 5/8" casing. Unable to get
casing past 320'. Pull casing out of hole.

Continue to pull casing out of hole. Make up
stacked hole opener. Run in hole with 12 1/4
stacked hole opener. Ream to straighten hcle
from about 280'.

Continue to ream hole to straighten down to
483'. Pull out of hole and lay down pipe.
Run 9 5/8" casing to 482'. Cement casingj
Hait on cewment.

Wait on cement. .Dig cellar for BOPE. Cut off
casing, weld on well head and install FOPE.
Test BOPE; passes test. Clean mud pits. Make

‘up 8 3/4" down hole assembly,

Run in hole with 8 3/4" bit. Tagged cement at
369", Condition mud. Drill to formaticn 428'.
Trip to change to 6 3/4" bit and stablizer.
Drill in altered rhyolite to 52%'. 50@' to
S2@' is vesicular rhyolite and ash tuff.

Drill with 6 3/4" bit to 649'. Drilling in.
vesicular rhyolite to 57@', and rhyolite tc
612, Lithology change at 610' to andesite
where drilling slows.

Drill with 6 3/4" bit to 660'. Trip to charnge
bit and drill to 736" in arndesite.

Drill to 75@". Pull cout of hole to switch
from mud to air. Runn in hole. Encounter
tao much water (~Y2@@ GPM). Pull out ©of hole.
Switch to mud and ream hole.

Continue to ream hole with 6 3/4" bit to 7SQ'.
Trip to charnge bit. Drill to 881'. Lithology
charnge at 87@' to basalt.

Drill to 94@' in basalt, to 97@' in #sh flo,
tuff, to 99@' in basalt, tc 1218’ in besalty
clay. Trip ocut of hale at 33@' to cleen

6 3/4" bit and put in jets.

Continue to drill with 6 3/4" bit fros 18:8°
ta 1228" in basalt.

SOUTHWEST DRILLING & EXPLORATION, INC.
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lasiz/82

i@as13/82

las14/82

1@d/715/82

la/16/82

1@as17/82

i@as18/82

1a/13/82

la/sza/82

1@/21/82

las/zz/782

LU

1483-1612

1612-175@

175@-1804

18@4-1872

1872-1313

1313-1354

SUMMARY OF OPERATIONS

Drill from 1228 to 1483 with 6 3/4" bit.
Drilling in basalt with blue clay.

Drill with 6 3/4" bit to 149@" (still in
basalt with blue clay). Thin mud and drill
to 157@" in basalt. Trip out of hole to
check bit. Clearn mud pits and run maintairn-
ence on rig. Mix mud and run in hole with

6 3/4" bit. Drill to 18612 in basalt.

Drill with 6 3/4" bit to 175@' in basalt.
Circulate to clean hale and drop drift tool
(bad run). Run in hale and mix mud.

Draop drift tcol apain (6 deg off). Trip out
of haole. Maintairnence. Mix mud and runm in
hale with 6 3/4" bit, drill in basalt to
1884, Drilling with reduced weight on bit
tc straighten hcole.

Drill with 6 3/4" bit fram 18Q4' to 18727 in
basalt with ash/tuff.

Drill with & 374" bit tc 1835'. Mix mud and
cantinue down to 1313 in basalt. Drop drift
tocol (3.25 deg off). Pull ocut of hole. Run
maintainence orn rig.

Rig maintainence. Run in hole with new & 1/2"
bit. Drill to 132@'. Mix mud and contivuve to
1954 in basalt.

Drill to 1994 with € 1/2" bit. Circulate and
drop drift tocl (5.75 depg off). Pull cut of
hole, maintairence, run in hole. Drill ahead
to 2038 with 6 1/2" bit in basalt.

Drill ahead to 2138 in basalt with 6 1/2" bit.
At 2v64' added water to pit to reduce viscaosity
of mud. Rig maintairnence at 2114°.

Drill ahead tc 2184' ir basalt with 6 1/2" bit.
Open 3rd mud pit and mix mud. Pull out of

haole - 1@ buttons missing from bit. Install
new &6 1/2" journel buttorn bit, mix mud and run
irn hole. Circulate and run wireline deviatiaor
survey (3.75 deg off). Pull cut of hole -
plugped flcat. Clear mud pump arnd lines.

Ruri in hole. Mix and conditiors mud. Drill
with € 1/28" bit to 2268' in basalt to 21327, to
268" in andesitic basalt. Water added to mud
pits at 2194?3208, arnd 22547, )

SOUTHWEST DRILLING & EXPLORARTION, INC.
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la/25/88

1a/26/82

1@/27/82

1@/28/8&

1@a/23/782

1@a/3@/82

1as31/82

11/@&1/82
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SuUnimaRY DOF CPERATIONS

Drill ahead with & 1/2" bit to 232@0Q' mixino
mud at 22394'. Rurn wireline deviatiorn survey
at Z3@d* (2.25 deg off). Drill ahead to

2373 mixing mud at 2354°. Drilling in andes-
itic basalt 2268' to 2373'.

Drill
Circulate arnd run wireline
deviation survey (2.00 deg off). Drill ahead
to 2434'. Maintairence {(change haisting line).
Drill ahead to 2462', mixing mud at 24547,
Ardesitic basalt 2375 to Z462%.

Maintairence (repair pump clutch yoke).'
ahead to 240@°.

Drill ahead to 25@R' with & 1/2" bit. Circulate
and run wireline deviation survey (bad run).
Drill ahead to 2513, circulate, and rurn survey
again {(S.0@ deg off). Drill teo 523 in
andesitic basalt. Pull cut of hcole.

Maintainence {(clean and re-install hoist line
clutch). Clearn mud pits and mix mud. Main-
tairnernce (change battery on rig, air line on
draw works, and check gear boxes). Run in
hale and mix mud. Prablems with hoisting

line clutch, will not pull pipe., Pull aout

of hole.

Maintainence on hoisting line clutch,

Make up B S5/8" hcle aperer. Run in hole to
475, Stir mud pits and mix mud. Ream hcole

fram 473 ta 758'.

Ream hale with 8 5/8" hole aperner from 7587
to 7367,

Pull cut of hcale and lay down pipe. Pick up
arnd locad equipment.
Run temperature survey on hale. TD = 243@°.

Rig down. Move rig to Denioc Junction.
Remave mud from pits.

SOUTHWEST DRILLING & EXPLORATION. INC.




APPENDIX D

| “TEMPERATURE, GRADIENT, INTERVAL GRADIENT
 PLOTS AND TEMPERATURE/DEPTH DATA

HOLE NOS: BZ 1S5@@-1 & BZ iS@@-2
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TEMPERATURE (9F)
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DEPTH
(FEET)

TEMPERATURE/Z-DEPRPTH DATA
HOLE NO: BZ 15@0-1

TEMPERATURE

{DEG F)

167. 9@
178. 5@
188. 42
195. 8@
c@a. 4@
2@4. 12
c@7. 4@
2ia. 1@
2. 6@
zZa7.7@
z@a. 82
133. 5@
189. 3@
187. 5@
187. 3@
187. 1@
185. 7@
183. 5@
181. 5@
18@. 8a
175. 6@
178. 50
178. a2
177. 8@
176. 7@
175. 8@
175. 60
175. 3@
175. 1@
174. 3@
174.7@
174.7@
174, 4@
174. @@
174, 2@
173. 8@
173. 8@

174, @@ -

174, 2@
174, 2@
174, 42
174.7@
174.7@
174,90
175. 60
175. 6@
175. 80
175. 8@
175. 8@
17¢6. @

SWDX JOEBE NO:

21-82

RUN 1 RUN DATE: &/25/73

GRADIENT DEPTH TEMPERATURE
(DEG F/1@@ FT) (FEET) (DEG F)
laze 175. 5@
oo3. @ 134Q 176. 3@
47.5 1e62 177. 1@
37.@ 1g8@ 177. 4@
c3.@ 1100 177.6@
18.5 112@ 177. 8@
16.5 1140 178. 2@
13.5 1162 178. 3@
-2.5 118@ 178.7@
-3.5 1z0@ 178. 5@
~34.95 1220 179. 6@
~36.5 124@ 18@a. 1@
~21.@ 1260 ' 180. 5@
-9.0 1=28@ 181. 2@
-1.@ 1300 181. 2@
. 1320 181.7@
. 134@ 181. 9@
-11i. 136@ 18=2. 3@
. 1380 182. 80
1398 182. 8@
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TEMPERATURE /-DEPTH DATAH

DEPTH TEMPERATURE
(FEET) (DEG F)
12 171.7@
ca 187.z@
30 136. 50
-4@ c@z. 2@
S@ 2@7. 00
=37 =21@&. 1@
7@ 213. 2@
aa 214, 6@
=l c16. 00
1@ Z16. 8@
11@ c17.2@
1za 217. 8@
13a £18. 40
14@ 218. 8@
150 219, 2@
160 219, 3@
17@ =18. 8@
18@ 216. 4@
130 214,20
2oa c12. 4@
cl@ Z@9. 7@
2@ z@3. 5@
230 194, 9@
z4@ 134, 60
250 195. 20
260 135. 6@
z27@ 196, 2@
c8a 1356. 4@
£5a 196. 6@
s 196. 7@
sl 196. @
22 195. 40
23 134, 2@
34@ 139z, 3@
T35 1391. 2@
6@ 189. 6@
37@ 183, 2@
28@ 188. 6@
33@ 188. z@
L4 187. 42
410 186. 9@
4@ .18&. 5@
430 186. 3@
44@ 186. 1@
45@ 186. 2@
4@ 185. 50
470 185. 1@
480 184. 9@
430 184.60
Saa 184, 4@

HOLE NO: RZI 15@0-1
SWDX JOB NO: 21-82
RUN & RUN DATE: 6/26/73
GRADIENT DEPTH  TEMPERATURE GRADIENT
(DEG F/12@ FT) (FEET) (DEG F) (DEG F/12@ FT)
51Q 184, 3@ -1.@
155.@ S52@ 184, 20 -1.@
93. @ 53@ 184. @@ -2.@
S8, @ S54@ 183. 8@ -2.@
47.@ 55@ 183. 8@ 2.2
31.@ 56@ 183. 7@ -1.@
£3.a 57@ 183. 6@ -1.@
16. @ 58@ 183. 5@ -1.@
14. @ 590 183. 4@ -1.@
8.0 60 183. 4@ 2.2
4.0 612 183. 2@ ~-2.Q
6.@ - BER 183. a0 -2.@
6.@ 632 183. @@ 2. @
4.Q 64@ 182. 9@ -1.@
4.Q 650 182. 7@ -2.@
1.0 66 182. 6@ -1.@
-5.0 67@ 182. 5@ -1.0
-24.@ 68@ 182. @ -3.0
-z2z. @ 63@ 182. 1@ -1.@
-18. @ 7@ 182. 42 3.
-27. @ 712 182. 50 1.0
-62. 2 720 182. 60 1.2
-86.@ 73@ 182. 60 Q.2
-3.0 74@ 182. 6@ Q.2
6. @ 75@ 182.70 1. @
4. 76@ 182. 8@ 1.2
4,0 77@ 182. 3@ 1.2
4, @ 78@ 183. 2@ 1.2
2.2 73@ 183. @2 @.2
1.Q 802 183. 2@ 2.0
-5.@ 810 183. 1@ 1.2
-8.@ 8za 183. 202 1.2
-14.0 asa 183. 2@ 2.@
-17.@ 84@ 183. 4@ Z. @
-13.@ 8sa 183.6Q 2.0
-14.@ 8@ 183. 6@ @. o
-4.@ 87a 183. 7@ 1.@
-6.Q@ aaa 183. 8 1.2
-4, @ 89a 183. 92 1.@
-8. 2 200 184, @ 1.@
-5.0 310 184, 1@ 1.0
-4, 9z 184. 1@ @. @
-2.0 330 184, 2@ S 1.Q
-2.0 4 184. 2@ Q.
1.@ 350 184, 2@ 2. @
-7.@ Se@ 184, 2@ Q. @
-4, @ 37 184, 6@ 4,2
-2.@ 582 184, 8@ Z.@
-3.@ 53 185. @@ Z. 2
-z.@ 1000 185. 1@ 1.@

SOUTHWEST DRILLING & EXPLORATION, INC.
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DEPTH TEMPERATURE

HOLE NO: BZ 15@@-1

SWDX JOE NO:

RUN

ny

GRADIENT
(DEG F/1i@@ FT)

(FEET) (DEG F)
110 185. 2@
l1az@ 185, 3@
1a3a 185. 4@
1@4@ 185. 60
1a5a 185.7@
1062 185. 8@
1@a7@ 186. 6@
l1asa 186. 12
1a35a 186. 3@
11a@ 186. 4@
i11@ 186. 5@
1iz2@ 186. 8@
1132 186. 9@
1142 187. 1@
115@ 187. 20
116@ 187. 3@
117@ 187. 4@
118@ 187.70
115a 187. 8@
izea 188. 0@
121@ 188. 1@
izca 188. 20
1230 188. 4@
124@ 188.7a
125a 188. 9@
icea 183. 2@
127@ 183. 3@
iz8a 183. 4@
1z5a 1895. 5@
1302 183.7@
131@ 183. 9@
13c@ 19@. 1@
13380 190, 4&
1342 132. 6@
135@ 15, 7@
1360 19a. 8@
1372 1391. @@
138@ 191. 3@
135@ 131. 5@
14@a i31.7@
141@ i91. 9@
142@ 192. @&
143 19z2.z@
1442 1352. 5@
145@ 192. 7@
1462 132. 5@
147@ 193. 1@
148@ 133. 4@
1435@ 1393. 7@
1500 194, 40

SNOOSOANSSSSNSNSSSSNOSSSS9SSSS NSNS NSNS Sn

JOUTOT M G = PO IO G N2 = - FQDINITO IO e e G 1O G T e = N0 e G o bt e TO e G T [0 [ e s

.

N

=1-82

RUN DATE:

6/26/79

PRAGE 2

DEPTH TEMPERATURE GRADIENT
(FEET) (DEG F) (DEG Frs/1@@a FT)
1510 134, 20 ~2. @

152 134, 4@ . @
153@ 194. 6@ Za

154@ 1394, 8@ =

1543 1395, @R 6.7
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DEPTH (FEET)

TEMPERATURE (°F)

80 90 100 110 120 130 140 150 160
0 v T )1( Txt T 17 7 1T R N l D I T 1T 0 ‘ 7
e , GRADIENT INTERVAL 680- 870 FT |
™ X5 ' GRADIENT = 4.16 DEG F/100 FT ]
N Xx CALC SURF TEMP = 75.7 DEG F
&5 9 RUN. 1 1
150 -
- X i i

1

T
OaaAOPt
]

300 - \ | | i

T
L

—_—

450

T
XN
{

T

600 \

750 ’%&
B | : . 7]

FoT
A1

900 ;

- l T
- ! a l —

1050 : 0%

X
- z | % y
= 3 ) X;( -
| &

b ! >% -~
- f f(%v -

1200 . ¢
- CRADIENT PROFILE e i
-~ HOLE NO. BZ 1500-2 X .
L x| -
. 7/27/79 (% - T« '—

X

1350 — \ Lo
R TD =~ 1434 Xy | B
i | FeEET i, i

X

- SOUTHWEST DRILLING & EXPLORATION gHT=154. 3G * .
- ST. GEORGE, UTAH , DEG F

spp b 0 sy ST AR SRS SR S Ly S 1] R |




DEPTH (FEET)

TEMPERATURE (°F)
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i GRADIENT INTERVAL 930-1220 FT| |
" X GRADIENT = S.83 DEG F/100 FT
- X x CALC SURF TEMP = 62.4 DEG F ]
i B! RUN 1 7
150 ’va&
- )% 'ﬁ
X § ’
300
N\ i >
— N |
- - |
450 N 2
~ a
= §x“$< !
- B |
- % 1
600
—\i J
B . |
750 \
| 1 |
| X. -
900 <
- "‘%X ]
- XS( __j
B . |
1050
B -
N ) 1 |
I~ —
1200 |
- CRADIENT PROFILE —
- HOLE NO. BZ 1500-2 j |
- x| )
| 2778 (% Tx 1
1350 |— ' ’&x
- TD =1434 xx —q
- FEET i 4 |
 SOUTHWEST DRILLING & EXPLORATION BHT=154. 30 %
| ST. GEORGE, UTAH DEG F 1]
I T , 1 ¢ 1 1 l S A 1 | S | L N L i 1 ¢t 1 } N NN DU B {1t t 1 ‘J

1500




- WE Wl W

Co— —— —— — _— - . .

DEPTH (FEET)

80 g0 100 110 130 140 150
U T 17 11 LoIxt | b0 b 1] RS ] IR ] IR T R R
B £ GRADIENT INTERVAL 1270-1434 FT'
B x GRADIENT = 10.70 DEG F/100 FT
B X Xx CALC SURF TEMP = .8 DEG F
B X RUN 1 ]
X,
150 [
N 2 }
300
S -
r—- -
- -1
450 R
B -3 _
[ _ “ 'S% l .
600 ‘ )5‘%
— -
750 B e
i ‘;g ]
900 . \\ ‘
1050
= .
. pu
1200
- GRADIENT PROFILE -
- HOLE NO. BZ 1500-2 -
| 7/27/79 (% i
1350 +—
- 0 = 1434 ) _
R FEET \K’%(
| SOUTHWEST DRILLING & EXPLORATION BHT=154. 30 ¢
i ST. GEORGE, UTAH ' DEG F i
J 1 1 1 l | N | LJ | | J | i1 1 1 l ) S T | -1 1 1 |

1500

TEMPERATURE (°F)

160




- )

(FEET)

DEPTH

CRADIENT (°F/100 FT)

-40 -30 -20 -10 1] 10 20 30 40
0 LT i M_Ij 1 RERBRERS | SR IR R 1R 7 7 T [ R R
- - K‘M .
150 5‘
300 A/gd
— | ..*
..*
» i
450 - e
- ] ' ?m ]
600
: '%= y
- > —
900 _ s S—
- g i
1050 ‘r
B N
[~ I
| ‘ 4.
1200 :
- INTERVAL GRADIENT PLOT = .
- HOLE NO. BZ 1500-2 =] .
_ 7/27/78 (% . ii _
1350 +— it V)
- ; D =1434 | -
- { FEET 3 |
- SOUTHWEST DRILLING & EXPLORATION T H -
8 ST. GEORGE, UTAH J "
; | | ! { t t ! ! I O | l { {1 1 | S S A | { 1t { f {1 1 1 S S B S

1500




TEMRPERATURE / DEPRPTH DATA
HOLE NO: RZ 1S@@-&
SWDX JOB NO: 21-82

l RUN 1 RUN DATE: 7/87/73
DEPTH  TEMPERATURE GRADIENT DEPTH  TEMBERATURE GRADIENT
I (FEET) (DEG F) (DEG F/12@ FT) (FEET) (DEG F) (DEG F/1@@ FT)
1@ 35, 4@ s1@ 121, 2@ 7.2
co 92. 2@ -34. @ s2@ 101, 3@ 3.0
I 30 83. 2@ -30. @ 530 1@1. 5@ 2.
4@ aa. 6@ ~4. @ 540 121, 6@ 1.@
5@ 3@. 5@ 19. @ 550 1@1. 7@ 1.@
£ 31, 82 13. 0 S6@ 121, 8@ 1.@
l 7@ 9z, 6@ 8.2 57@ 121.92 1. @
8@ 33, 7@ 11.@ 8@ 122, 1@ z.@
90 35, 2 15. @ 550 122. 50 4,@
l 100 96. 80 16. @ 600 102, 7@ z.@
11@ 98, 20 14.@ 610 122. 9@ 2.2
120 33, 2@ 8.@ &R 123, 2@ 1.@ |
. 130 33, 90 9. £3@ 123, 1@ 1.@
; 14@ 12@. 5@ 12. @ 640 123. 2@ 1.@ |
15@ 121, 62 7.@ 650 123, 5@ 3.@ |
16@ 192, 20 6.@ 66Q 123, 7@ =N |
l 17@ 102. 82 6.0 670 123, 8@ 1.@ |
: 18@ 103, 2@ 4.Q 680 1Q4, 1@ 3.0
150 103, 5@ 3.@ 692 104, 4@ 3.2
I 20 123. 8@ 3. @ 70@ 1@4. 8@ 4,2
z10 104, 1@ 3.@ 71@ 125, 20 4,0
2z 104, 42 3.@ 720 . 105. 6@ 4, @ |
230 104, 5@ 1.2 730 126. 2@ 4,
l 4@ 104, 7@ 2.@ 74@ 106, 4@ 4.0
250 104, 9@ 2.0 75@ 126, 9@ 5, @
6@ 105, @@ 1.0 760 127, 1@ z.@ |
' 272 105. 0@ 2. @ 77@ 187, 60 5. @
280 104, 3@ ~1.@ 78@ 127. 8@ Z.@ J
9@ 124, 8@ ~1.Q 79@ 108, 30 S, @
300 104, 4Q ~4., @ aop 129,12 8. @
' 31@ 124, 2@ ~2. @ a1@ 123, 4@ 3@
320 104, @@ —z. @ go@ 1@3. 6@ 2.0
3z@ 123, 7@ ~3. @ 830 112, 1@ 5, @
l 4@ 103, 4@ -3.@ 84@ 11@. 9@ 8. @ |
35@ 123, 1@ ~3.@ as 111, 3@ 4,Q
360 102, 8@ ~3.@ a6 111. 4@ 1.@
37@ 102, 6@ ~2. 0 g87@ 111.7@ 3.@
380 122, 30 ~3.0 asa 113. 1@ 14. @
39@ 102, @ ~3.@ a9¢@ 113, 4@ 3.@ |
400 121. 8@ ~2. @ 0@ 113, 6@ 2.2 |
410 1@1. 4@ ~4, @ 310 114, 3@ 13.0 |
420 101. 1@ ~3. @ 920 115,32 12. 2 ‘
430 121. z@ 1.@ 330 116. 8@ 3.0 T
440 101. 3@ 1.0 94 117.5@ 7.@ |
450 101. 20 ~1.@ 95 117. 8@ 3. @ |
450 100. 4@ ~-8.@ 360 118. 2@ 4,Q
470 98. 20 -22. 0 57@ 118, 82 6.2 !
480 98. ze@ 2.0 28@ 119,20 4, @
4930 9S. 00 8.0 930 120, 2@ 8.0
500 1e0. 3@ 13.0 102 12@. 4@ 4. @
SOUTHWEST DRILLING & EXPLORATION, INC.
ST. GEDRGE, UTAH




PAGE &
HOLE NO: BI 15SQ@-2
SWDX JOE NO: 21-8&

RUN 1 RUN DARTE: 7/27/73
DEPTH TEMPERATURE GRADIENT
(FEET) (DEG F) {(DEG F/1i@@ FT)
1210 120. 90 5. @
laza 121.60 7.@
1a3@ 122.5@ 9.@
1242 1=3. aa 5.2
1235@ 123. 4@ 4, @
laek 124. 0@ €. @
1272 1235. @@ 1a.2
lasa 125. 60 €. @
129a 126. 1@ 5. @
112@ 126. 5@ 8.@
111@ i27.5@ 6. @
1iz@ iz8.1@ 6.@
113a 1=8.7a 6.@
1140 129. 3a 6.0
115@ 1293. 84 . @

“116@ 13Q. 12 3. @
117@ 130Q. 5@ 4.2
1182 131.2@ 7.2
119@ 131.6@ 4.0 '
1z@@ 132. 00 4.0
1zl@ 132. 4@ 4. @
12za 133. 1@ 7.@
12z@ 134,10 10. @2
124@ 134, 8@ 7.2
125a 136. 2@ 12.@
1zed 136. 2@ 2. @
127@ 136. 92 7.0
1284 138. 0@ 1.a
1z25@ - 139. 2@ : 1g.@
130 142, @@ 1a.@
131@ 141, @@ 12, @
13ca 142, 0@ ie. &
1332 143. 1@ 11, @
134@ 143, 8@ 7.2
135@ 144,34 11.@
136@ 145. 9@ 16. @
137@ 147. 2@ 15.@
1z8a 148. @ 1. @
139@ 143. 5@ 13.@
140@ 15@a. 6@ 11.@
141@ 151.9@ 13.@
1420 153. a@d 11.@
1430 154. 1@ 11.@
1434 154, 3@ S. 8
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