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October 8, 1985 

Mr. Phillip M. Wright 
University of Utah Research Institute 
Earth Science Laboratory 
391 Chipeta Way, Suite C 
Salt Lake City, Utah 84108 

Re: Cactus Data 
Beaver County, Utah 

Dear Mike: 

Sorry about the delay in getting this drill data from the Cactus Mine 
area for the core that I gave you last June. 

As I mentioned, the Cactus files î ere never completed and as a project 
discontinued in 1973 and were dumped in dead storage. 

I managed to find a map giving the locations of each of the four holes 
drilled. Holes DDH 520-1,2, and 3 were spudded in with a diamond drill. 
Hole DDH 520-4 was spudded in with a rotary rig using a 5 inch hammer to 
a depth of 355 feet. From that depth of the total depth the hole was 
drilled with a diamond core rig. DDH 520-3 is an angle hole drilled with 
a bearing of S780W and a dip of -58° from the horizontal. All the 
other holes are vertical. Total drilled depth of the holes are as 
follows: 

Hole Total Depth in Feet 

520-1 2975 
520-2 2454 
520-3 2777 (angle depth) 
520-4 875 

I couldn't find the lith logs for the holes but did find 100 foot assay 
composits for all four wells and 100 foot alteration composit diagrams 
for holes 520-1,2, and 3. As I remember, all four holes were drilled in 
the Cactus stock v^ich is a Tertiary 39+ mybp quartz monzonite (?). 



Mr. Phillip M. Wright 
October 8, 1985 
Page Two 

Again I am sorry that I couldn't find more of the data, but I hope this 
will be of some use. 

Hope to see you at one of the geothermal functions shortly. 

Best regards. 

Sincerely, 

STEAM RESERVE CORPORATION 

H. J. Olson Olson 
Vice President and Operations Manager 
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ROADLOG TO COVE FORT - SULPHURDALE EIHTH SeiEiCI L l i . 

Mileage 

Return to Route 89, turn left and continue south to the 

intersection of Route 4. Turn right and drive west along Clear 

Creek Canyon. The Pavant Range lies to the right and the Tushar 

Mountains to the left. This area is part of the High Plateaus 

which are transitional between the Basin and Range and the 

Colorado Plateau (Fig. 1 ) . 

Clear Creek Canyon lies near the northern edge of the Marysvale 

Volcanic Field which developed during Oligocene and Miocene time. 

The field extends south for about 90 km and consists of an older 

sequence of intermediate composition lava flows, breccias, and 

ash flow tuffs of the Bullion Canyon Volcanics and a younger 

largely rhyolitic sequence of ash flow tuffs and lava flows of 

the Mount Belknap volcanics. Recent geological studies and 

radiometric age determinations by Steven and others (1978) have 

clarified many of the stratigraphic and structural relationships 

in the northern part of the Marysvale volcanic field. This 

summary draws heavily on their work. 

The rocks of the Bullion Canyon Volcanics were erupted between 30 

and 22 m.y. ago from stratovolcanoes within the Marysvale 

Volcanic Field. Ash flow tuffs, derived from local centers and 



• from sources in the great Basin interfinger with the lava flows 

and breccias in many parts of the area. About 22 m.y. ago quartz 

monzonite intrusions were emplaced into the upper portions of the 

volcanic complex. This intrusive event produced minor base and 

precious metal mineralization. 

Rhyolitic volcanism occurred between 21 and 17 m.y. ago. The 

Mount Belknap Caldera, which collapsed about 19 m.y. ago in 

response to voluminous outpourings of Joe Lott Tuff, was the 

most significant of the rhyolitic centers (Fig. 2). The ash flow 

tuff spread outward from the central portion of the northern 

Tushar Mountains and accumulated in the surrounding topographic 

depressions. Thick accumulations of the Joe Lott Tuff are 

exposed in Clear Creek Canyon. 
0 

The volcanic rocks are overlain by a diverse sequence of 

sedimentary rocks, air fall tuffs, and basalt flows of the Sevier 

Ri.ver Formation. The rocks were deposited in local basins 

between 14 and 7 m.y. ago. ' 

-̂-.5 The sedimentary rocks along the right hand side of the road 

. belong to the Sevier River Fonnation. The multicolored outcrops 

consist of diatomaceous earth. Dark-colored rocks to the left 

are lava flows and breccias of the Bullion Canyon Volcanics. 

•1-2.7 Joe Lott Tuff forms the cliffs on both sides of the Canyon. The 

ash flow tuff is poorly welded here but becomes more densely 



welded toward the Mount Belknap Caldera. Phenocrysts of quartz, 

plagioclase, alkali feldspar, and biotite make up approximately 

1% of the tuff. Throughout most of the area, the Joe Lott Tuff 

displays multiple ash flow compound cooling characteristics. 

Cooling joints are common in the thick sections of the ash flow 

sheet along Clear Creek. 

+3.5 The steep cliffs on either side of the Narrows is the densely 

welded portion of the Three Creeks Tuff Member of the Bullion 

Canyon Volcanics. The ash flows were erupted from a poorly 

defined caldron in the southern part of the Pavant Range 27 m.y. 

ago (Fig. 2). The Three Creeks Tuff contains nearly 50 percent 

phenocrysts of plagioclase, hornblende, biotite, and sanidine. 

This sheet is over 200m thick. The middle and upper parts of the 

sheet are compositionally similar to the lower part but differ in 

the degree of welding. The lower part of the sheet is the most 

widely distributed and is a distinctive marker horizon within the 

Bullion Canyon Volcanics. 

Two miles Mear the western end of Route 4, the Pavant Range and Tushar 

east of Mountains are separated by a major normal fault. To the right. 

Sulphur- the south-facing slopes in the foreground are composed of inter-

dale Cove mediate composition lava flows which v/ere erupted from a local 

Fort turn- volcanic center. The hills in the background are composed of the 

off. underlying Coconino sandstone (Permian) and Oquirrh limestone 

(Pennsylvanian). To the left, in the Tushar Mountains, ash flow 



tuffs overlie intermediate composition lava flows and flow 

breccias. These volcanics are preserved in a succession of 

large-scale gravitional glide blocks which have moved to the 

v/est. The prominent white unit on the north-facing slopes is a 

pooly welded clinoptilolite-bearing tuff derived from an 

unidentified source area in the Great Basin. 

Hydrogen su-lfide seeps, small sulfur deposits and locally Intense 

acid alteration related to the geothermal system occur at many 

places on the western and southern edge of the Pavant Rnge in 

this area. Union Oil exploration wells Forminco No. 1 and 14-29 

are located on the right; 31-33 is on the left. 

Mileage?? Continue to the Cove Fort-Su1phurdale exit, and turn left toward 

Sulphurdale. The cinder cone to the right is part of the Cove 

Fort Basalt Field. 

2.6 miles ,Turn left at the second dirt road and drive to the Sulphurdale 

from Rt.4 Pit. 

STOP 1. Sulphurdale Sulfur Mine. This is the largest of the 

sulfur deposits in the thermal area. The deposit was discovered 

by Mormon settlers around -1855 who used the sulfur for making 

gunpowder. Between 1890 and 1906 the Sulphurdale deposit was a 

major domestic source of sulfur (Rodriguez, 1960). The deposit 

is presently being mined for use as fertilizer. 

• The sulfur occurs in intensely altered alluvium derived from the 



surrounding outcrops of Three Creeks Tuff. Native sulfur fills 

open spaces in the altered rocks, and pyrite and marcasite occur 

at depths as shallow as 10 feet (Rodriguez, 1960). 

Active hydrogen sulfide seeps occur in the central portions of 

the pit and in places bubble through small pools of water which 

are probably meteoric in origin. The waters have a pH of about 

1. Drill hole 42-7 is located approximately 1 km northeast of 

the pit. 

Return to cars and drive back to intersection of Route 4. 

Continue northward into Cove Fort. 

Turn right at Highway Maintenance Yard. 

approx .2 Turn left onto the dirt road that parallels the base of the 

miles Pavant Range. This road follows a major Basin and Range fault. 

The rocks on the right are intermediate composition lava flows of 

the Bullion Canyon Volcanics. The Three Creeks Tuff forms the 

• low hills to the left. 

approx. .5 STOP 2. Rainbow Fluorite Mine. This is one of two fluorite 

miles deposits in the Cove Fort area. Both of the deposits are located 

- on the Basin and Range fault. Colorless fluorite in these 

deposits occurs in brecciated limestone of the Oquirrh Formation. 

Native sulfur occurs in the Rainbow pit and is associated with 

hydrogen sulfide seeps at several locations along this fault. 



The outcrops to the west across the valley are composed of Three 

Creeks Tuff. 

Return to Cove Fort. 
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Memorandum 

To: 

From: 

Subject: 

Interested Parties . 

Acting Deputy Conservation' Manager, Geotherma! 

Plan of Development, Utilization, and injection, R and R 
Energies, Inc., Federal Leases U-29555, U-29556, and U-29558, 
Cove Fort-Sulphurdale KGRA, Beaver County, Utah 
Ref: 2403-01 U-29555 (POO for EA 150-81) 

R and R Energies, Inc., has submitted a Plan of Operation for Development, 
Utilization, and Injection in accordance with 30 CFR 270.34- to construct 
two steam transmission pipelines, a plant to produce alcohol, and to 
inject spent geothermal fluids on Federal Leases U-29555, U-29556, and 
U-29553 in the Cove Fort-Su!phurdaie KGRA, Beaver County, Utah, 

A joint Environmental Assessment (EA #150-81) will be prepared by the 
Office of the Deputy Conservation Manager for Geothermal (DCM, Geothermal) 
and the Fishiake National Forest for the proposed operations. 

You are invited to participate in a field inspection to be led by Mr. Ken 
Bull, Salt Lake City District Geothermal Supervisor, 1745 West 1700 South, 
Rm. 2006, Salt Lake City, Utah, on Novenber 13, 1980. Participants are 
asked to meet at Cove Fort, Utah at 10:00 a.m. on the day of the inspec­
tion. A limited number of copies of the Plan will be available at the 
field inspection. It you are unable to attend the formal inspection, 
you are encouraged to visit the site at your own convenience. Additional 
copies of the Plan will be available from the Office of the District 
.Geothermal Supervisor, Salt Lake City, Utah, or R and R Energies, Inc. 

We urge you to send written commentary and will appreciate hearing from you 
even if you are of the opinion that the existing regulations, lease terms, 
and operational orders provide adequate environmental protection. 

All comments concerning the proposed actions should be received no later 
than December 8, 1980 by: 



Deputy Conservat ion Manager, Geothermal 
U.S. Geological Survey - Conservat ion D i v i s i o n 
345 M i d d l e f i e l d Road, MS-92 
Menlo Park, CA 94025 
T e l : (415) 323-8111, e x t . 2848 (FTS: 467-2848) 

Ail comments wiM be given serious consideration in the preparation of 
the Environmental Assessment and any subsequent conditions of approval. 

The Office of the Deputy Conservation Manager for Geothermal will routinely 
distribute copies of the completed EA to the surface managing agency, the 
lessee, Geothermal Environmental Advisory Panel (GEAR) and the U.S. "Fish 
and Wi Idl ife Service. Other interested parties may receive a copy of 
the final EA upon request. Copies of the EA will also be available for 
inspection during normal business hours at the Office of the Deputy 
Conservation Manager for GeothermaI, the District Geothermal Supervisor's 
Office, and the U.S. Forest Service Supervisor's Office having respon­
sibilities for the area under consideration. 

W iI I iam F. I Sherwood 



* * * * * 

iDistn'ct Geothermal Suoervisop 
i U S G S/ Conservation Division 
Admin... Blda., Room ?006 
17^15 Wpst- I 700 .South St . 
S a l t L ^ k e C i t y / U t a h °- t i \Oi i 
*FTS 5B8--'I575/'I576 

Areo Geoloaist/ Morth. 
Centrol Reaion 
Conservation Division, 
Post Office Box ?373 
?001 Fertersl Bui 1 c)i nq 
Casper, W y o m i n q 8 ? 6 01 

Rky. Mtn. Area 

U..S.G..S-. •. . ;. 

Donald A.lvot-d, District Geologist 
U5G3, Conservation Division 
1?07 0- Administration Hldq. 

7^5 West 1700 Scuth, Room ,2070 
I vS a 1 t Lake City, Utah R it) Q a 
*FTS '568-':<570 (.SO 1 ~5?y-a570) 

Conservetion Manager. Central Region 
ATTI-): Don. Libbey 
H. S. Geologic.3l Survey 
7<?00 I'iest Alarreda Avenue 
Denver, Colorado 802?5 

lOr. G. D. RobinSon, Chairrnan 
Reothermal tnvironmenta 1 Advisory 
{Panel 
505 Middlefield Road, "S 19 
JMenlo Park, California "^025 
'*FTS '<67-287t '415-323-61 11 X2a71 

Mr. Theodore W. Holland 
U.S. Bureau of Land Management 
SSO •v:. Fort St., Box 042 
Boise, Idaho S-i72Q 

Utah State Di rector 
Bureau of Land, "anagewent 
[University Club ?'<ui Iding 
136 East South re.-nole 
Sal t Lake City, UI 8^11 I 

Cedar City- District Manager 
I? ure a u of Land Management 
ISI ''.'orth Main Street 
Post Office Box 72<̂  
Cedar City, Utah 8^720 

Richfield District Manager 
Bureau o f • L a n d H a n a g e n e n t 
850 North Wai n St reet 
Post Office Box 7 6*3 -
Richfield, Utah 8')701 

Warm Sorinas. f^esources Area Office 
Bureau of Land I'̂ 'anagement 
ATTN: f-1 a r k !? a i 1 e y 
P.O. Box 778 
Fi1Imore, Utah .8a631 

Bureau of Land Management 
Beaver River Resource Area 
ATTr.!: LannyReair> 
IS'-I '>). Main Street 
P.O. Box 208 
Cedar Ci ty, Utah 8«720 

U.S.. Department of Agriculture 
ATTN: F1oyo Bart 1et t 
Beaver, Utah 0 il 7 1 5 

U.S. Forest Service, USOA 
•ATT?J: Ron Wi I son. 
P.O. Box 265 • • ' • " • - • 
iFi1Imorcf Utah 8q631 

Fishiake National Forest 
Intermountain Region 
AJTN: RaluhCisco 
170 North Main Street 
Richfield, Utah e''4701 

United States Forest Service - USDA 
In t e rr.oun t a i n Reoion 
ATTN: Reoional Minino Fnaineer 
ATTN; Bill'Johnson 
32a Twenty-fifth Street 
!\r..l..r. , t^^\. rt /I /I A 1 

U. S. Forest Service, USOA 
ATTtJ: Ralph S. Rawlinson 
SOO S. Main Street ' 
Ced.3r City, Utah 8^720 
*,Tel: 801-586-2461 



I< -£ 

Richard T. Forester 
U.S, Fish and W i 1 cl 1 i-f o . Ser v i ce -
Ecolonical Ser v i ces/F.nerny Opns 
18th K C St reet s, MW 
Washinoton, O.C. 20240.-

Reoional Director, Region Six 
Fish and IN i 1 d li f e Service 
ATTN: Hal Boeker 
Denver Federal Center 
Post Office Box 25486 
Denver, Colorado 80225 

Area Office, USF.̂ rtS 
ATTN: Lewis Richgrdsoh 
Federal Building, Room 2222 
125 South State Street 
Salt Lake City, Utah 84138 

Deoart'Tpnt of Energy, Geot)ierm,ri) 
ATTN: Bennie Oibona . MS 3122C 
20 Massachusetts Avenue, N W 
Washinoton, D.C. 20545 
*FTS 376-1690 Comm; 202-376-1690 

U.S. Department of Eneray, Nevada 
Operat i ons Of f i ce 

ATTN: .J. N. Fiore 
Post Of f ice Box 14100 
Las Veoan, Nevada 89114 
*FTS: 598-3424 Comi^: 702-734-3U24 

Federal Eneroy Administration 
ATTN: Charles £. Denton 
Post Office Building, Room 464 
35 0 South Main Street 
Salt Lake City, Utah 84101 

Environmental Protection Office 
Rea ional Office, Region VHl. 
ATTN; Jon Herrmann 
I860 Lincoln Street 
Denver, Colorado 80203 

U . S .Env i ronment a 1 Protection .Agcv, 
Radiation Prooram 
ATTN: Michael O'Connel1 
P.O.Box !8aT6 
Las Veoas, Nevada 89 114 
*FTS: 595-2969 Comm: 702-736-2969 

Utah Division of Health 
Environmental Health Service 
Branch 

ATTN: Lynn Thatcher/ Director 
4 4 M 9 d i c a 1 0 r i V e 
Salt Lake City, Utah 84 113 

Denartment of Development-Service, 
Slate Hist. Preservation Officer 
Room 104 State Capi tgl 
Salt Lake City, Utah. 34114 
*Comm: 801-533-5961 

Mr. CI eon R. Feiaht 
D e o a r t Tl e n t o ' .'J a t ij r a 1 Resources 
Division of Oil, Gas and , '-• i n i ng 
1583 iNest North Temole, 
Salt Lake City, Utah 841 16 

National R e s o ci r c e .Department" 
ATTN: Cli f f o r d Col I ing • 
Roorn 4 36 State Capitol 
Salt Lake City, Utah 84114 

Utah Oil, Gas ?. M i n i ng Oi v i s i on 
A r Trj; Pat rick Ori seo 1 1 
Chief, Petroleum Engineer 
1588 West Mo'rth Te'"i'ole 
Salt La k e City, Utah 84116 

Utah State Planning Coordinator 
ATTN: Dave Conine 
Room 11-8 State Capitol 
Salt Lake Ci ty, Utah 841 14 

Utah Occupa.t i onal , Safety , A Health 
Division . • •.'.-•': ..: - .';•'- -v 

Industrial Cormnission of Utah 
ATTN: Don Christiansen, Admin. 
4 48 South 4 00 East 
Salt Lake City, Utah 84111 

Dr. Richard Turley 
State Science Advisor.,.:-
3008 MF8 . 
University of Utah 
Salt Lake City, Utah. 841 12 

I ;• 



VI a t o r Resources D i v isio n 
A r T iJ; Mr, B r i c e Kon t go 'n e r y, Geo. 
Rocii 4 35 State Caoitol 
Sal c Lake Ci ty, Utah 841 14 

Utah Water R.ight.s Division 
C/O Directing Appropriation Eno. 
ATTN: .Stan Green .»..• Dee Hansen 
231 East 400 South 
Sal t Lake Ci ty, Utah 84! I 1 

IV i 1 d 1 i f e R e s <T u r c e 3 Division 
ATT hi: Earl S pa rks 
15 96 West North Temple 
Salt Lake City, Utah 84116 

Six-County Comwissioners Organieation 
Co.Tinuinity & Natural Resource Plan. 
ATTN: Ray J, 0 v-̂  e n s , Planner 
P.O. Box 725, Federal Building 
9 3 North î Jain 
Richfield,. Utah 84 701 

Beaver Countv Planning Council 
ATTN; Russell ^ ' a y e r i Ch.=.'irman 
P.O. Box 811 
Milford, Utah 84751 

City of Bountiful Lioht and Power 
ATTN; IV. Berry Hutch ings 
198 South 200 West 
Bount i ful, Utah 84010 
.* fel : (801-295-9496) 

Earth Science Laboratory 
Univ of Utah Research Institute 
A riN: Pb i I 1 i o M.•Wr ight 
4 20 C n i D e t a !"•' a y, Suite 120. 
Salt Lake City, Utah 84108 
* Tel feoi ) - 581-5283 

Department of Geology 
•UTrg: Jim Whelan 
University of Utah 
Sal t Lake Ci ty, Utah 841 12 

Utah G e o10 a i c a 1 S Mineral Survey 
A TTN: Dan McMi I 1 an 
USGS Blda., .University of Utah 
Salt Lake City, Utah 84112 

Un i vers i t y of Utah 
8ur-3au of Economic and 8i.js i ness 
Research 

Mrs. Ronda W, Brinkerhoff 
Room 40 1 
Sal t Lake Ci ty, Utah 841 12 

Arnax E'xo I o ra t i on , Incorporated 
ATT N : Ms. Wendy E . i-' e r r i I 1 

Sunv, I. ann Records 'i. Permits 
7100 ••••(est 44th Avenue 
Wheatridqe, Colorado 80033 
*FTS 234-3131 C303-420-810n) . 

Chevron .USA, Inc. 
ATTN: J.G. Turner 
Post Office Box 3722 
San Francisco, California 
* Fel ; C415) 894-2726 

941 19 

•Magcobar D i v i s i o n 
D r e s s e r T n d us t r i e s . I n c o r p o r a t e d 
A TTN: Don iva 1 t e r s 
10960 Wjlshjre Blvd., Suite 1422 
Los Angeles, California 90024 

H. C. Bern is 
F I u j d Energy- Corporation 
Hampden East Buildino, Suite 
80 00 East Girard Avenue 
Denver, Colorado 80231 

31 5 

Energy Resourcf?s Company ,:. 
A T TN: Ms. Nancy Neville 
185 Alewife Brook Parkway 
Cambridge, Mass. 02138 

Geothermal Exploration Comoany, 
ATTN: Mr, Samuel M. Eisenstat 
30 Rockefeller Pla?a, Suite 3437 
Hew York, New York 10020 
*OIRFCT 8-212-832-1177 

Inc, 



GeothermEx, Tne 
Attn: Jam e s 0. K o e n i g 
9 01 Mendocino Avenue 
Berkeley, California 94707 
*Comin: 415-524-9242 • 

Geotherma) .Power Corporation 
ATTN: Mr. Frank Metcalfe 
1127 Grant Aveni.je, Suite 6 
P.O, Box 1186 
Novate, Califonia 94947 
^Cornm: 415-897-7833 

Geotherrnal Resources Council 
Attn: Mr, David Anderson 
P.O. Box 98 
Davis', CA 95616 
*Comm: 916-753-2360 

Geothermal Resources International 
ATTN: Mr. Dominic J. Falcone 
4676 Admiralty Way, Suite 1020 
^'arina Del Rey, California 90291 
.>8-213-821-8802 DIRECT 

Getty Oil Company 
ATTN: Ms- Bettv. J. Reneau 
Post Off ice Box 5237 
Bakers f i el/•!, California 93388 
A F T S : 984-1011 (805)399-2961 

Hunt Energy Corporation 
Geothermal Department 
AFTN: Rooer Bowers 
2500 First National Building 
Dallas, Texas 75202 
*FTS 729-4011 (214)748-1300 

G LJ 1 f M 
• X .o 1 o r a t 
A T T N : M 

li n e ra 

r . 

Resources Company 
ion Department 

r u „ i ' 

0 

len Campbell 
720 South ".-i-^J"- •=*•"-aire St reet 
.enver, Colorado 8 0222 
*FTS Ooe: 327-0111 303-758-1700 

Hunt Oil Comoany 
'-' i n e r a 1 s D i V i s i o n 
ATT f-l; J a m e s H . N i e n a b a r 
1125 1 7 t h S t r e e t - S v i i t e 2 4 0 0 
O e n \ i e r , C o l o r a d o 8 0 2 0 2 
*FTS 2 3 4 - 3 1 3 1 ( 3 0 3 ) 5 3 4 - 1 0 1 0 

Hunt Petroleum Corporation 
Attn; Geothermal Oeoartment 
2500 First National Bank Building 
Dallas, Texas 75202 
*FTS 729-4011 748-l300(Mr Bowers) 

I.F.Bates 
' c C u 1 1o c h Geothermal Corporation 
10880 Wj 1 Shi re Blvd. 
Los Angeles, California 90024 

O'BrJen Gold Mines LTD 
111 Richmond St, West, Suite 916 
Toronto, Ontario MSH 2G4 
*Comm: 416-364-5182 

Phillips Petroleum Company 
Geothermal Operations -
ATTN; Bob VIr ight 
Post Office Box 239 
Sal t Lake Ci ty, Utah 84110 
*Comm,; 801-364-2083 

Republic Geothermal, Incorporated 
ATTN: Mr. Dwight Carey, 
and Ms. Tawna Nicholas 

Post Offiae Box 3388 
Santa Eg Springs, California 90b70 
* fel : (213) 945-5661 

Republic Geothermal, I ricorpora t ed 
Northern California Office 
ATTN-; J, L. Shei denberger 
1011 College Avenue, Suite 220 
Santa Rosa, California 95404 
•*Comm: 70 7-52 7-7755 • 

SAYiVRlGHT Corporat.ion . -;,. ;..r..-. . 
ATTN: Mr. Waynf) L. Sayer;-..-'̂ î:' 
Post Office Box 229 
Fairfield, California 94533 
*Tel: 70/-429-5777 

Sunoco Energy Development Company 
ATTN: Mr. John Vnlliams 
Suite 1500 — Box 9 
12700 Park Central Place 
Oallas, Texas 75251 
*FTS 729-4011 214-385-5000 



Thermal Power Comp-any 

A F T N : 1̂' r . R i c h a r ̂i .Miller 

60 1 California Street,' Su\te 1302 

San Francisco, California 94108 

*4 15-981-5700 

I'nion Oil Company 

AITN: Don Ash and Henry T. Snow 

Pos t Offic? Pox 6854 

Santa Rosa, California ^^5406 

United .Stages Geothermal Corporation 

A I T N : • •' r . A I « X .g n n e r S 1 r a d y 

19 B r o a ri w a y ~ Suite 310 0 
New York, Mew York 10O06 
*OIR£Cr: 8-2l2-7"l-0800 

Val Findlavson 
Director of Research 
Utah Power and Light Company 
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EARTH SCIENCE LABORATORY 
391 CHIPETA WAY, SUITE A 

SALT LAKE CITY, UTAH 84108 
801-581-5283 

COVE FORT-SULPHURDALE KGRA AEROMAGNETIC SURVEY 

The Cove Fort-Sulphurdale aeromagnetic survey was completed as part of 
the Department of Energy/Division of Geothermal Energy (DOE/DGE) Industry 
Coupled Program. The data will assist in an understanding of the geologic 
controls of geothermal systems, and of the local geology itself. A detailed 
quantitative interpretation of the data is underway by scientists at the Earth 
Science Laboratory and this will be released upon completion. 

The survey was flown and compiled by Aerial Surveys, Salt Lake City, 
Utah. The compilation included removal of diurnal variations and the IGRF to 
arrive at a residual map of total magnetic intensity. The survey was flown " 
September 1978. 

Flight parameters for this survey were: -••---

Flight Altitude: 1000 feet above, mean terrain 
Flight Line Spacing: Approximately 1/2 kilometer 
Flight Line Direction: North-South 

in 

Howard P. Ross " 
Project Manager 
Industry Coupled Program 

HPR:srm 



cr^ Union Research (Center, Brea, California 

n n n^ n -̂^ 

From: W. R; F l l l i ppone 

Memo: E&PE 77-32M 

Dale: A p r i l 18, 1977 

Division: Exploration and Prbdu(:tion Research Project: 6 2 7 - 6 8 7 1 1 

Subject:.. SEISMIC SURVEY, COVE FORT, UTAH 

SUMMARY • 

During the period from November . 9 to No 
equipment was used to conduct a. seismic 
Area, Utah. Four lines were near the Un 
29, T25S, R6W, Millard County, Utah, two 
ancj three were near Sulphurdale, three m 
are extremely poor, dips are steep, and 
liable. (deletion,!)* 

., Poor perfo 
resulted from the high altitude (>6GbO f 
multiplicity of fold, (deletion, 2) * 

flat to vertical and some are overturned 
selected and correlated from line to lin 
their correlations and continuities. No 
drill site location based on the seismic 
corrected to a datum p.lane of 600.0 feet 

INTERPRETATIOn OF THE LINES 

vember 17, 1976, the.research seismic 
survey of nine lines in the Cove Fort 
ion No. 1 Well in the NENE Section 
were near the townsite of Cove Fort, 
iles south of Cove Fort. • The data 
correVation to lithology.is unre-

rmance of the energy source used 
eet [1829 meters]) and lack of 

. Dips range' trom ' 
Five reflection events were 

e, but much doubt is expressed for 
recommendation can be made for a 
interpretation. All data were 
(1829 meters) above sea level. 

Line ± has 
R6W. 

a direction generally S15°W from the SW corner of Section 21,' 
T25S, R6W. It has, a total length of 41-80 feet (1274 meters). The dip . 
component is approximately 65° southerly on all horizons. ,-Line 2 extends 
approximately S65°W.from this same, section corner and has a general dip 
component of 10°* southwest. 



{ ) 

The resolution of the shallowest (A) horizon shows a depth of 1400 feet (427 
meters) in the southeast quarter of Section 20 and a dip of 55°, S18°E. 

Line 3 is a continuation of Line 2 with a general direction of S55°W. Dip 
components are .12° southwest along the east half and 4° southwest along the 
west half. 

Line 4 has a.general direction of S18°E. | The dip component along the south 
half of the line is 13°, northwest and 5° southeast for the north half of the 
line. 

Resolution of these dips for horizon (A) at the intersection of these two 
lines shows a dip of 20°,N60°W at a depth of 2359 feet (722 meters) in the 
center of Section 29, and a dip of 7°. S49°E at a depth of 2745 feet (837 

. . meters) at the northwest corner of Section 29. 

Line 7 is along the west side of Section 30 and runs S12°E. The dip com­
ponent along this line in the shallow section is 68° northwest. At the 
north end of the line, a strong southerly component is present but cannot 
be resolved for lack of a cross component. 

^ . ' ' • • 

Line 8 extends along the Cove Fort Road along the south line of Section 30, 
has a general direction of N75°W, and a dip component of 36°. Resolution 

^--^ of the dips at the intersection of Lines 7 and 8-for the (A) horizon shows 
i' a dip of 76°,N21°W at a depth of 1552 feet (473 meters) at the center of 

Section 31. Dips from deeper events are vertical and south of this section. 

Line 9 is along the road west of Sulphurdale and extends N20°E to tie 
Lines 10 and 11. The dip component along Line 9 is 38° northeast. 

Line 10 extends S79E from, the south end of Line 9 and has a dip component 
of 25° southeast. Resolution of Lines 9 and 10 at horizon (A) shows a dip 
of 43°, N47°E at a depth of 3957 feet (1206 meters) in the northeast quarter 
of Section 14, T26S, R7W. 

e 9 and -has a dip component 
at horizon (A) shows a 
meters) in the northeast 

Correlative events on the southeast ends of Lines 10 and 11 equivalent to 
horizon (A) show dips of 23° and 24°, N60°W, at depths of 1739 and 2093 
feet (530 and 638 meters), respectively. 

Projection of this event to the sur­
face suggests it is the. top of the Tbe volcanics if the faults have no 
significant throw. 

RECORD SECTIONS 

r ) Line 1 composite record section Shot Point 1 has prominent reflection events 
•" '-"' --"-•'-'"̂ - 1-'̂ ^ '-r_v--j-,ai_cnv ._anri..l-45 (F.Vwhich have a Southerly 
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in the central part of the line from SP 12, traces 1-24. An event at 0.120 
second would have a depth of 950 feet (290 meters) below the surface. Strong 
dips at SP 39 have a north.component of 0.530 second.per spread or 67° 
northerly at a depth of 1049 feet (320 meters). The (deletion, 3)*line 1 
exhibits these same trends, though all of the .data in this area are poorly, 
continuous. 

Lines 2 and 3 show a gentle westerly component in very poor data by any 
source. It is not possible to define any faulting but correlation from 
east to west does not confirm any major faulting. 

Line 4 appears to be gently synclinal, but has some strong events dipping 
southerly 73° from the north end of the line at a depth,of 985 feet (300 
meters), Both' energy source type sections agree. 

Line 8 has many short segments of reflecH;ion events which dip strongly west 
except for very-Shallow events to 0.5 second which may be adversely af­
fected by the normal move out correlation. These events are probably re- • 
fleeted refractions from the highway nearby. The (deletion, 4)*Line 3 has 
a number of.events which show strong easterly trends, and some nearly flat 
events in 'the shallow section. The tv/o sections show agreement only if 
the low dip'segments are picked exclusively. 

Line 7 also has flat dips in the shallow section to 0.5 second but all 
deeper events dip strongly northward. 

Line 9 is on alluvial, fill with large weathering problems but the reflec­
tion events all appear to dip strongly to the north at 40 degrees, though• • 
the normal moveout has an abnormal affect bn those events, indicating they 
are at least not in the plane of the record section. Some short segments 
can be picked thait are nearly horizontal. 

Lines 10 and 11 show components that dip generally eastward below 0.8 
second. Some short segments are nearly horizontal and some in the shallow 
section on the east ends of the lines show strong west components at 24° 
dip. One can pick segments on all three lines near Sulphurdale to show 
that the events under the lines are nearly horizontal to a depth of 6000 
-feet (1829 meters). . 

(deletion, 5 ) * 

(deletion, 6 ) * 



Veloci ty-analyses were run on several l i n e s , but because of the steep dip i t was 
d i f f i c u l t to f i nd , agreement. A composite ve loc i t y analysis y ie lded a func t ion 
of VZ = 8852 + 1 . 1 2 Z f t / sec (2698 + 1.12 2 m/sec) fo r normal moveout,and depth, 
ca l cu la t i ons . Datum was chosen at 6000 fee t (1829 meters) above sea l e v e l 
and a l l traces and shot points were corrected to the f l a t datum using 
2500 fee t (762 meters) per second f o r the weathering v e l o c i t y and 10,000 
fee t (3048 meters) per second fo r the datum cor rec t ion v e l o c i t y . Weather-., 
ing was assumed to be one ha l f the depth from surface to datum since no 
adequate ca l cu la t i on from re f rac t i on breaks was poss ib le . .True dips were 
ca lcu lated from components of i n te rsec t ing l i n e s . A l l e levat ions were 
ca lcu la ted from t r a n s i t survey notes t i e d to the BM at Cove Fort w i t h an . 
e levat ion of 5998 feet (1828 meters) above s e a ' l e v e l . Trace i n t e r va l was . 
110 fee t (33.5 meters). Twenty-four t race spreads were shot o f f - end . Nine 
geophones per t race , f i f t e e n feet (f ive meters) apart were used. Ind iv idua l 
shots were v e r t i c a l l y stacked, normal moveout was removed, and datum time 
correct ions were app l ied . The traces were f i l t e r e d using.a band pass 
f i l t e r from 10-35 Hertz, down 36. db at 5 and 40 Hertz. 

ENERGY SOURCES . 

( d e l e t i o n , 7 ) * 

Three shots were taken a t each shot point and 
were v e r t i c a l l y stacked. The a i r wave i s v i s i b l e across the record 
t r a v e l i n g a t 1130'feet (344 meters) per second. .Shots were-'made at 
100, 165, and 220 fee t '(33.5, 50, and 67 meters) from the c loses t t r a c e , 
a t each end of the spread and v e r t i c a l l y stacked at 165 feet (50 meters) 
from the center o f t h e end t r a c e . Attempts were made to a t t enua te the-* 
a i r wave by shooting at 7-.foot (two-meter) i n t e r v a l s but l i t t l e , improve­
ment was noted. The a i r wave i s r ich in frequencies above 40 Hertz. 

. (de le t ion , 8)* 

Logistics. Five men from Research and'three local laborers were employed 
to conduct the survey. DFS III instruments in the research recording truck 
were used recording 24 channels of data on 0.5-inch (12.7 mm) magnetic tape. 
A step van .transported cables, geophones and the energy sources to Cove 
Fort for field use. Two cars were used for auxiliary transportation and 
elevation surveying. The weather was cold each morning, with rain on one 
day, and snow on another. The men were housed in Beaver, Utah, about 30 
miles south of Cove Fort. Ihe data we't:u processed at the Union Research 
Center on a 370/i'is IBM computer. ' ' 

I • I 

H 



Appendix A 

Reasons For Text Deletions 

Deletion, 1. -Refers to energy source 

Deletion, 2 'Refers to oil and gas work in another area 

Deletion, 3 Refers to energy source - , . 

Deletion, 4 Refers to energy source 

Deletion, 5 Refers to oil and gas work in another state 

Deletion, 6 Refers to oil and gas work in another area 

Deletion, 7 . . Refers to energy source 

Deletion, 8 Refers to energy source 



Item (1) C. .2) Seismic Survey 

A description of the headings for the columnar survey 

data and weathering correction data is provided below: 

Symbol Description 

RODLOC Rod location 
ELEVRD Elevation of the rod 
ELEV. ANG Elevation angle from the 

transit rod 
FAZ Foresite azimuth 
DISTANCE Distance 
XLOC X Distance from origin 
YLOC Y Distance from origin 
DSCRPT Description 
ATP Location of transit or shot 

point 

Under "DATUM", the sequential numbers refer to the geophone 

positions. The second column lists elevations of the positions. 

The third column contains total corrections to datum. 

The weathering factor (line 9) refers to an aerated 

shallow subsurface section between the water table and surface 

which varies in thickness and due to aeration is low velocity 

material. This characteristic of the shallow subsurface is 

a natural occurrence and makes reflectance events appear crooked, 

The formula used for the weathering correction is as 

follows: 

Tĵ  + T^ = T(̂  , where 

T_, = Time in subsurface weathered zone 

T^.= Time in weathered layer 

Tp = Total correction for specific geophone 

The total correction for a specific geophone is the sum of the 

time in the subsurface weathered zone plus the time in the 



weathered layer. It was assumed that the weathered layer is 

equal to .5 (one-half) of the difference between elevation 

and datum. The distance of the weathered layer is divided 

by the velocity in the weathered layer to achieve the time in 

-the weathered layer. And, the distance of the subsurface ; 

weathered zone is divided by the velocity of the subsurface 

weathered zone to achieve the time in the subsurface weathered 

zone, 

TR = D 
V R 

'̂̂ ^ T^ = V 
D 

and. • T + T = T R W C 

W 

Total correction for specific 
geophone. 

The last page of tabulations is a velocity analysis. A 

description of the columnar headings appears below: 

Symbol 

TD 
VRl-lS 
VAVE 
DEPTH • 
AVE. DENS 

HYDR. PRESS, 

DINT , 
VINT 
INT. DENS 
PHI 
F.P. 
DELTA T 

MUD WT 

VZ 

VK . . 

Description 

Reflection time 
Root Mean Square Velocity 
Average velocity 
Depth 
Average density from average 
velocity 

(Depth) X (.465) = pounds per 
square inch of Hydrostatic 
pressure 

Depth Interval 
Interval Velocity 
Interval Density 
Average porosity of Interval 
Formation pressure 
Interval transit time in . 
microseconds per foot 

Drilling weight required to 
keep hole open 

Linear increase in velocity 
with depth 

Linear increase in velocity with 
time 



Please-note-that the correct-datum plane elevation is 

6,000 feet and not 0 (zero).feet as it is indicated on the 

last page of the tabulations. 
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..î irf 

i 1 

-: 

f-i---

..;: , 

V'f 

[-7-

:...i.;: 

1 ' "'• 

i -: 

::pL 

Y"'>. " 

ir^Lr 

: 

^.,.L.--]. 

v:pi 

.1 
Vt 

• ' 

> 1 

• " T ; : 

:>. 1 

-FF 

JNfa P&tH.^SP i l . ! 5 - 2 5 . 5 ! . i : . 

"Til 

--i---

....h 

itmiiOHTw.!scfu.E».ii-nQnn..;....i.. 
JR.fll|LIPPO»£ BPRILilSr?! ; 

.:..i.i. 

•-. 

' i c 

1-7-1 

r p l . 

.,|....l 

L4.. 

...4... 

\--7 

\-T-7 

L.j.. 

LJ.. 

—i-
i_i_. 
L.L 

—i • 

L.;... 

];•?«!-.if.::..:!,. 

Lj... 

-• ^ 

' 

—- i -

j — ; • 
Lj... 

Li... 

r r : . 

: - - ; • • -

. . . . j . . . . 

- . . j : . ; 

- - ! • -

.4.. 

,;.;... . 

"';'" 1 

L.L. 

..;.... 

..4. 

-4-
-4-
|...4_. 

- f 
L-j... 

1 ' "• 

j - 4 " 

j _ | . . . 

4-

: 

.-

•A- -

"*j 
• \ 'A 

i 

i j 

--.... 

....|.: 

|_.4 

-- i--

!...L 

: 

--4 

~ M 

...|.,, . 

w 

- - i " 

—4 
....4 

• - i -

....4 

..4-

|-4 
; 

....4. 
-4 

- • 4 

-v4 

....4: 
-4" 

: • 

i 

^^^^^P 
; j -S 

14. 

t.-^^-

H" 

i+l-i-
[ • ; B '5 

M l ; 
I I..L 

\ . v \ \i 

| - ;B1 . .U "^ - . 

Lj-4-. 
l«5..- ' i . . . \ - . . . 

• 

1,. 

j -4^|- f • \ -
|_l_j„_., j... 

1 i \->.. m 
. i . . . 

i i . . -

- • S - -

; . 

:-
= 

* i 

:, 

-:p; 

H—' 

44 
1 -; 

L|.. 

L 4 

j-̂ -4 
I = 1 
1 ; i 

[.4.. i 

,...|... 

i. 1 

..J 

file:///-T-7


...[..-

- : • • -

-4 
. . . j . . 

- i -

• ; • ; • • 

-4 

-4 
...4 

...4 

-4 

-4 

-4 

- • - i - -

' 

...... 

.... 

.... 

.... 

,-\ 

... 

... 

r r 

'"1 

' • 

" 

IT 

• 

L4,, 

• 

• r - + " 

1 

•"iih 

"?n 

li'h 

...̂ .̂ . 

"ffrii 

Thf 

Rni 

nnr 

in i 

'*fri 

i ?\ 

13ip 

"i 1 in 

"ii^ii 

i Rffi 

17n 

iRn 

H" 

""SP 

p " 

iiri;" 

)s..-^::~.' 
f in • 
1 : ' 

in̂  

iirii" 

1 1 ^ 

_,.... 

»-!»̂  

iri 

ff1»^ 

inn 

loa* 

nri" 

nn 

nri 

riri 

fin 

nn 

nri 1 

,,„i,. 

28i:s 

is^+ 

'+4< 

1̂ 435 

1^351 

'' 

,,.4 

"" 

• • » * ; • ( > 

l+i..."; 

" + '• 

L„i„ 

rl?.. 

Lio. 

-0;+. 

La + 

••4" 

uilp" 

IftlPi* 

I . IW 

I.9S0 

. 

, , „ ! , . 

....|... 

-tfji« 

; -

' 

f 

Tl 

'i! 

^fVi' 

• ! 

if 

..:.;;.. 

' h 
*4* 

.Lil. 
i i' 
' i t 

• " ' i r ' 

i l 

I'-iij-

ii 

....p. 
i). 

" ' • * i * ' - ' 

• " • i t -

....IL 

I; 

' i 1. 

" r 
( • 

• I 

• ' i 

)( 
• j 

• 

v. 
?' 

... .il. 
,i 1 

• 1 
j . 

... J. 
- u 
.. .1. 

... ..'i. 
i 

li 

' H 

•• ' \ 

"• i i 

" "il' 
— j i . 

,„i„ 

L-;.|-

L .^ 

• ^ k 

i 

-.-.•. ..,.1 

,...!„ 

i i a t 

«â  
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— M i _ _ 4 _ i V̂ î ; - -i- - •-;: ; ...4. -J.... .̂ ..;.... ....:...; ..J; ; j ; J ; ; 

~ i ; , L _ : ; ; ' i - S P , 2 B i . 5 i i i : . • - . : . . - - . . . . - . . . . . . ; ,..: : :.. 

t - - j ^ - x : i" i i i"" Xif lX - i ' i"' "̂""" -i'- -" — ' "̂•- i i -i-
P X = i" • i i i""- i i i i v ' • • • • ! i-.••-i 4 - - i vi......:7 i L 

r T X H - T - J - X M ^ ^ T-i ; .;•: "-;-

^ X i" • '̂  ^'i^ i'"- ^•: ""i ^'7'-rf--i :i 7 4--r i-;-ii i 4-:-i i-
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