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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 were never compléted 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 1lith 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 which is a Tertiary 39+ mybp quartz monzonite (?).



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

Again I am sorry that I couldn't f1nd 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

Vice President and Operations Manager
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ROADLOG TO COVE FORT - SULPHURDALE EARTH SCIENGE LAB.

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 riéht 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 compésition Tava flows, breccias, and
ash flow tuffs of the Bullion Canyon Vo]canics and a younger
largely rhyolitic sequence of ash flow tuffs and lava flows of
Fhe Mount‘Belknap volcanics. Recent geological gtudies and
;adiometric age determinations by Steven and others (1978) have
clarified many of thé 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
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from sources in the great Basin interfinger with the lava flows

and breccias in many parts of the area. About 22 m.y. ayo 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 sbread 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 Cahyon.

The volcanic rocks are overlain by a diverse sequence of

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

River Formation. The rocks were deposited in local basins

A

between 14 and 7 m.y. ago.

The sedimentary rocks along the right hand side of the road

. belong to the Sevier River Formation. The multicolored outcrops

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

are lava flows and breccias of the Bullion Canyon Volcanics.

Joe Lott Tuff forms the cliffs on both sides of the Canyon. The

ash flow tuff is poorly we]ded'here but becomes more densely
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Two miles
east of
Sulphur-
dale Cove

Fort turn-

off.

welded toward the Mount Belknap Caldera. Phenocrysts of quartz,
plagioclase, alkali feldspar, and bjotite make up approximate]y
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.

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 f]ows were-erupted from a poorly
defined caldron in the southern part of the Pavant Rénge 27 m.y.
ago (Figf 2). The Three Creeks Tuff contains nearly SU'percent
phenocrysts of plagioclase, hofnb]ende, biotite, and sanidine.
This sheet is over 200m thick. The middle andAupper parts of the
sheet are compositionally similar to the lower part but differ in
the degree of welding. The Tower part of the sheet is the most
widely distributed and is a distinctive mérker horizon within the

Bullion Canyon Volcanics.
D)

Near tﬁe western end of Route 4, the Pavant Range and Tushar
Mountains are separated by a major normal fault. To the.right,
the south-facing slopes in the foreground are composed of inter-
mediate composition lava flows which were erupted from a local
volcanic center. The hills in the background are compoéed of the
underlying Coconino sandstone (Permian) and Oquirrh Timestone

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



Mileage??

2.6 miles

from Rt.4

tuffs over]fgrintermediate composition lava flows and flow
breccias. These volcanics are preserved in a succession of
1argé-sca]e gkavitional glide blocks which.have moved to the
west. 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 sulfide seeps, small sulfur deposits and lTocally 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 0il exploration Qel]s Forminco No. 1 and 14-29

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

Continue to the Cove Fort-Sulphurdale exit, and turn left toward
Sulphurdale. The cinder cone to the right is part of the Cove

Fort Basalt Field.

,Jurn left at the second dirt road and drive to the Sulphurdale

Pit.

STOP 1. Sulphurdale Sulfur Mine. This is the 1$rgest 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 (Rédriguez, 1960). The deposit

is presently being mined for use as fertilizer.

The sulfur occurs in intensely altered alluvium derived from the



approx .2

miles

épprox. .5

miles

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. \

Turn left onto the dirt road that parallels the base of the
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 VYolcanics. The Three Creeks Tuff forms the

“low hills to_the lTeft.

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

3



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

Creeks Tuff.
Return to Cove Fort.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
Conservation Division, MS5~92
- 345 Middlefield Road
Menlo Park, CA 94025

ROV 6 190

Mesorandum . ' s ,_'f;
TJo: Interested Parties .
From: Acting Deputy Conservation Manager, Geothermal

Subject: 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 consiruct
two steam transmission pipelines, a plant to produce alcohol, and to-
inject spent geothermal fluids on Federal Leases U-29555, U-29556, and
U-29558 in the Cove Fort-Sulphurdaie KGRA, Beaver County, Utah.

A jdinfrEnvironmenfal Assessment (EA #150-81) will be prepared by the
Office of the Deputy Conservation Manager for Geothermal (DCM, Geothermal)
and the Fishlake 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,
Rw. 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 avaiiable at The

" field inspection. if 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 prqfecfion.

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




Deputy Conservation Manager, Geothermal

U.S. Geological Survey - Conservation Division
345 Middlefield Road, MS-92 '

Menlo Park, CA 94025 )
Tel: (415) 323-8111, ext. 2848 (FTS: 467-2848)

- All comments will 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 coplies of the completed EA to the surface managing agency, the
lessee, Geothermal Environmental Advisory Panel (GEAP) and the U.S. ‘Fish
and Wildlife 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 Geothermal, the District Ceothermal Supervisor's
Office, and the U.S. Forest Service Supervisor'!s Office having respon-
sibilities for the area under consideration.

Lt e s
[ ot ot /LL«\-WW/(

William F. Isherwood
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District Geothermal Supervisor "~ Area Geoloaist, Morth, Rky, Mtn, Ares
Us6s, Conservation ivision : Central Reaion . L
Admin, Blda.. Boom 2006 ... . - ~Conservation Division, U,5.6.,5, " 7"~ .
1745 vest. 1700 South St - - Post Office Rox 2373 R
Salt fake City, Ytah 24104 . ’ 2001 Federal Buildginag

xFTS $88-4575/1576 ) S Casper, %Wyoming 82601

Donald Alvord, Uistrict Geologist Conservation Manager, Central Region
US6S, Conservation Division - : " CATTH: Don Libbey :

2070 Administration Bldag. : th, 5. Geological Survey

1745 wWest 1700 Scuth, Room 2070 7200 kest Alameda Avenue . .
Salt Lake City, Ytah 84104 Denver, Colorado A0225

*F 18 $88~4570 (RQ1=-524-4570)

Dr, G. D. Robinson, Chairman . Mr. Theodore W, Holland
Geothermal Environmental Advisory U.S. Bureau of Land Management
Panel - - 850 ¥, Fart St., Box 042 ’
345 Middlefield Road, M3 19 - Boise, ldaho B3724

Menlo Park, California 94n2s : L '

‘xF TS 467-2871 G15=323-8111 X287t

Utah State Director Cedar City District Manager
Bureau of Land Management “RBureau of Land Management
University Club Ryilding 154 Morth Main Street

136 East -South Temrie : Post Office Box 729

Salt Lake City, UT Ba1ll ' Cedar City, Utah 84720

Richfield Districlt Manaqer ' ' Rureau of Land Management
Bureay of -Land Managenent oo Beaver River Resource Area
B850 North Main Strect : ATTNY Lanny Ream
Post Office Pox 769 - ; 1S54 N, Main Street
Richfield, Utah Baz701 = . o . P.0O. Box 208

S Cedar City, Utah 84720

Warm Sorinas, Resources Area Dffice. U.S,. Department of Aariculture
Bureau of Land Management ) ATTN: Floyd Bartiett

ATTN:  Mark Bailey ' ) © . Beaver, Utan 84713

P.0. Box 778 .
Fillmore, Utah .84631

U.8., Forest Service, US0A - - 0 .- Fishlake National Forest
ATTYN: Ron Wilson - - ) ~ o Interwountain Reoion
P.0O. Box 265 T sl ATTM: Ralph Cisco '
Fillmore, Utah Bd4631 - e 170 North Main Street

. ' Richfield, Utah 84701

+

United States Forest Service ~ USDA U, 5. Forest Service, USDA

Intermountain Reajon . ATTH: Raloh S. Rawlinson
ATTN: Reaional Minina Enaineer : SN0 S. Main Street
ATTN: Bill!Johnson . Cedar City, Utah 84720

324 Twenty-fifth Street S xTelr B01-586-2461

s Y B i - QLA



Richard T, Forester

U.S, Fish and wilalife Service -
‘Ecatlaoaical Services/Eneray Npns
18th & C Streets, Ny
Washinaton, D.C. 20240 -

Area Office, USFRNS

ATTM: Lewis Richardson
Federal Building, Room 2222
125 Spouth State Street

Salt Lake City, Utah 34138

U.S. Dpoartmonr of Enerny, Nevada
Doarations:-Dffice

AiTne J, N, Fiore

Post Dffice Rox 14100

Las Veaas, Nevada 89114

xFT1S: $98-3424 Comm: 702-734-3424

Environmental Protection Office
Reaional Qffice, Region VIII
ATTN: Jon Herrmann

1860 Lincolna Streeat

Denver, Colaorado 80203

Utan Division of Health

" Fnvironmental Health Service

Branch

ATTIN: Lynn Thatchepr, Director
44 Mesdical Drive ’
Salt Lake City, Utah 84113

Mr. Cleon B, Feiaht

" Department of Hatural Resources

Division of i1, Gas and Mining

1583 West North Temple :
Salt Lake City, Utah 84116

Utah Ui}, Gas % Mining Divisiocn
ATTH: Patprick DOriscoll

Chiet, Petroleum Engineer

1538 wWest North Temole ‘

Salt Lake City, Utan 84116

Utah Uccupatwonal qafPty & Hnglth'Q

Division

Industrial Chnmzssron Of Utah
ATTN: Don Christiansen, Admin.
448 South 400 East .
‘Salt Lake City, Utah 84ttt ~

Reaional Director, Region Six
Fish and Wildlite Service
ATTN: Hal Boeker -
Denver Federal Center

Post QOffice Box 25486

Denver, Colaoradag 80225

Devartment of Eneray, Geothermal
ATIN: Bennie Dibona ~-= MS§S 3122C
20 Massachusetts Avénue, NW
Washinaton, D.C. 20545

*FT3 376-1690 Comm: 202~376-1690

Federal Fnoroy Admun\strat1on

ATTN: arles E. Nenton

Post Offuce Building, Room 4561
350 South Main Street :

Salt Laxe City, Utah 84101

U,3.Environmental Protection Aacy.
Radiation Proaram ’
ATTN: HMichael O°Connell

P.0.Box 18416 o

l.as Vecas, Nevada 89114 -
*FTS51 §565~2969 Comm: 702~7365-2949

_Deoartment of Development.-Service,

State Hist. Presoarvation Ofrijcer
Roem 104 State Capital

Salt Lake City, Utah 84114
*Comm:  RBO1-533-5961

Hational Resource Denartment”
ATTN: Cliftord Colling
Room 438 Stote Capitol

Salt Laxe City, Utah 84114

Utah State Plannina Coordinator

ATTH: Dave Conine
Room 118 State Capitol
Salt Lake City, Utah 84tl4

“Or. Richard Turley = . i .
State Science Adv1sor:ix'i*

INN8 MESB
University of Utah
Salt Lake City, Utah 84112
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Water Resources NDivision

ATTHN: Hre, Brice Montaomery, Geo.
Room 4395 State Laoitol

Salt Lake City, Utah 84114

Wildlife Resources Division
ATTN: Earl Sparks )

1596 West North Temple

Salt Lake City, Utah 84it6

Beaver County Planning Council
ATIN: Russell Mayer, Chairman
P.0. dox 811

Milford, Utah 84751

Farth Science Laboratory .
Univy of tltah Research Institule
ATTN: Phillio ™M, . neiaht

420 Cnhnipeta YMay, Suite 129.
Salt Laxe City, Utah 84108
xTeal (A01).581-5283

Utah Geoloaical & Mineral Survey
ATTH:  Dan MeMillan

JUSGS 8lda., Mniversity of Utah
Salt Lake City, Utah 84112

Amax fxoloration, [ncorvorated
ATTN: Mg, Wendy £, MHerrill

. Sumv, Land Records & Permijts
7100 west d4dth Avenue

Wheatridae, Colorado 80303%3

kFTS 2343131 (303~420-81¢0)

Magcobar Division

Dresser Industries, [ncorporated
ATTN: Don bWalters Co-
10960 Wilshire 3lvd., Suite 1422
Los Angeles, California 90024

€necqgy Resources Company
ATTN:T  Ms, Nancy Heville 7
185 Alewife Brook Parkway
Cambridge, Mass. 02138

Utah Water Rights Division

Cs00 Directing Appropriation €no.
ATTN: Stan Green % Dee Hansen
231 Fast 400 South

Salt Lake Tity, Utah 84111

Six-County Commissioners Organization
Community & Natural Resource Plan,
ATTM: Rav J. Owens, Planner

P.A. Box 725, Federal Building

33 North Main ,

Richfield, Utah 84701

City of Bountiful Lioht and Paowar
ATTN: ¢, Beerry Hutchings

198 South 200 West

Sountiful, Utah &40190

Afel: (BO1=295+9496)

NDepartment of Geology

ATThe Jim Whelan

University of Utah -
Salt Lake City, Utah 84112

tUniversity of Utah

Burzau of Economic and Business
Research , '

Mrs., Ronda W, Brinkerhoff

foom a0l '

Salt Lake City, Utah 84112

Chevron US4, Inc.

ATTH:  J.6. Turner

Post Office Box 3722

San Francisco, California 94119
*Tel: (415) 894-21726

H, C, Bemis ]

Fluid Eneray. Corporation

Hampden East Buildina, Suite 3195
2600 tast Girard Avenue’

Denver, Colorado 80231

Geoathermal Exploration Company, Inc;x’ﬁ”'

ATTM: Mr, Samuel M, Eisenstat

30 Rockefeller Plaza, Suite 3437
New York, New York 10020
xDIRECT B8~212-R32-1177




GeothermFx, ITnc:

Attn: James B, Xoenig

901 Mendocino Avenue .
Berkaley, California 94707
AComm:. 415-524-9242 :

Geothermal Resources CLouncil
Attn: Mr, David Anderson
P.O. Box 93

Davis, CA GSb6l6

" xComm: G16~758-2360

Getty Dil Company

ATTN: Ms. Rettv J, Reneau

Post Dffice Rox S237 )
Bakersfield, California 93338

xFTS:  984~-1011 (805)399-2961

Hunt tnergy Corporation
Geothermal Department

ATTN: Roaer Bowers -

2500 First National Building
Dallas, Texas 75202 )
AETS 729=4011 (214)748-1300

Hunt Petroleum Corooration

Attn: Geothermal Department

2500 First National Bank Byilding
Dallas, Texas 75202

#FTS 729-4011 708-1330(Mr Bowers)

DBrien fGold Mines LTD

111 Richmond St. #Wests, Suite 916
Toronto, Untario ISH 264

xComm: U416-364-3182

Republic Gerothermal, Incorooraled
ATTN: ®r, Dwignht Carey,

and Ms, Tawna Nicholas
Post Office Box 3388

Santa Fe Sorinas,
x[el: (?13) 045~Shbl

SAYWRIGHT Corooratlon )
ATTN: Mp . wWayne L, bayeﬁu
Post Office Box 229 :
Fairfield, California 94933
xfel: 707=0429-5777

California 90670 -

-Sunoco Energy Develooment Fomp1ny

Geothermal Power Cornoration _
ATTN: Mpe, Frank Metcalfe . .
1127 Grant Avenue, Suite b ' '
P.0O, Box 1186 : . -
Novato, Califonia 94947 i
*Comm! d15-897-7833 : ) B

Gecthermal Resources International
ATTN: Mp_ Dominic J. Falcone

4676 Admiralty way, Suite 1020
Marina Del Rey, California 90291

A8=213-821-8802 DIRECT

Gulf Mineral Resources Company
Fxoloration Devartment :
ATTN: Mp, Glen Campbell ; o

1720 Soutnh Selaire Street

Denver, Colorado R0222

*FTS Coe: 327-0111 303=7538~ 1700

~Hunt 0il Company

Mirerals Division

ATTN: James H., Nienabar

1129 17th Street = Suite 2400
Denver; Colorado 80202

xFTS 234-3131 (3033)534-1010

W, F. Bates - : N
Mc Culloch Geothermal Corporation
10880 #ilshire Blvd,

Los Anaeles, California 90024

Phillips FPetroleum Comoany

Geothermal Dpprataons
ATTH: Bob ¥lright

Post Office fBlox 239 .
Salt Lake City, Utah 84110
xCommt 801-364~208%

Republic Geothermsl, Incorporated
Morthern California Office

COATTHRY  J. L. Sheidenbergep

1011 Colleoce Avenue, Suite 220
Santa Rosa, California 95404
*Comm: 707—527~7755'

ATTN: Mpe., John %Williams N
Suite 1500 == Box 9 T ST
12700 Park Central Place ' o
Dalias, Texas 7525t T .

AFTS 729~-4011 : 214=~335-5000 \,
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Thermal Power Company

ATTN: Mpe, Richarg Mitler

601 California Strect, Suirte 1392
San Franciscos, LCalifornia 94408
4 15-981=-5790 :

Unitead Statres Geathermal Corporation:

ATTN: e, Aleaxanapr Strgdy
319 Broariwav ~ Suite 5100
Now York, Mew York 10004
*xDIRECT: B=212~791=-0400

Utah State Mistorical Society’
Preservatinn Planner

£03 Fast Sourh Temole

Salt Lake City, Utah 8datge

xComm: H01=533-575% .

MAr, Jack NCNamAra'

10350 Hitshire Blyd, 3Suite 799
Los Anasles, California 90024
xTel: (2131 a7S-193%3%: '

Mp, Clyde £, Xuhn
Calif Cultural Hepritage Foundation
Post Uffice hox 69 :
Davis, California

99010

'nion N3} Company
AJTts Don Ashk and Henry T. Snow
Foat Qffice Rox 6894

Santa Rosar, California 95406

Val Findlavson

Director ¢of Research

lHtah Power and Liaht Comoaﬁy
1407 west Nortk Temgple
Salt Lake City, Utah 84110

Mp, Jomes E, Benedict
Suite 1200 Standnard Plaza
1100 S.Ww, Sixth Avenue
Portland, Oregon 97204

Lloyd Gordon

Post Gffice fRox 728
Cedar City, Utah /4720 -
*Comm: B0L-586-4RT7S
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EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE A
SALT LAKE CITY, UTAH 84108
801-581-5283

COYE 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 in

September 1978.
Flight parameters for this survey were: -

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

o B e
Howard P. Ross

‘Project Manager
Industry Coupled Program

HPR:srm




o e s e - Union Research Center Brea, Cahfornla S
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 Memo:  EAPE 77-32M

Fom: W R: Fillippone . owe  April 18, 1977
'oWupﬁ»VExoToration'and'Production'ReseerchT L ¢ Project: J627-6é711

- subject:. SEISMIC ‘SURVEY, COVE FORT, UTAH - -

IR :SUMMARY

- Dur1ng the per1od from. November 9 to November 17, 1976, the research seismic -
~ equipment was used to conduct a seismic survey of .nine 11nes in the Cove Fort. . -
Area, Utah. Four lines were near the Union No. 1 Well in the NENE Section
- 29, T25S, R6W, Millard County, Utah,.two were near the townsite of Cove Fort,
,'and three were negar Sulphurdale, three ‘miles south of Cove Fort. - The -data
‘are extreme1y poor, dips are steep, and correlation to 11tho1ogy s unre-
liable. (deletlon, 1)*. :
. : “Poor performance of ‘the energy. source used
.resulted from the- high altitude (>6000 feet - [1829 meters] and lack of '
mult1p11c1ty ‘of . fold _(deletion, 2)* . o
_ ' .- Dips range’ rrom
. flat to vertical and some are overturned "Five ref]ect1on ‘events were.
‘selected and correlated from 1ine to line, but much doubt is expressed for
- their: corre]at1ons and continuities. ~No recommendation can be made for a
drill site location based on the se1smic interpretation. . A1l data were
corrected to a-datum plane of 6000 feet (182° meters) above sea level.

INTERPRETATIOH OF THE .LINES

,Lvne ) has a direct1on gonéra11y 515 w from the S corner of Sectwon 21
T255, R6W. - It has a total length of 4180 feet (1274 meters). The dip

' component is approximately 65° southerly on all horizons. . Line 2 extends
approximately S65°W from this same. sect1on corner and has a genera] d1p

A compcnent of ]0°‘southwest : , . :




/4

N\

)

The resolution of“the shal]owesta(A)'horizon'shows_apdepth-of 1400 feet (427
meters) in the southeast quarter of Section 20 and a dip of 55° S18°E. ’

Line 3 is a cont1nuat1on of Line 2 with a genera] direction of S55° w Dip

_~components are 12° southwest along the east ha]f and 4° southwest a]ong the -

west half.

Line 4 has a. genera1 d1rect1on of S18°E. | The d1p 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

Tines shows a dip of 20°,N60°W at a depth of 2369 feet (722 meters) in the
center of Section 29, and a dip of 7° S49°F 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«andAtuns 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 a]ong ‘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
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.

L1ne g is a]ong the road west of Su]phurda]e ‘and extends N20°E to tie

- Lines 10 and 11. The dip component a]ong 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.

Line 11 extends S75°E from the north ‘end of Line 9 and ‘has a dip. component

‘ _': of 35° southeast. Resolution of Lines 9 and 11 at horizon (A) shows a

dip of 56°, N60°E at a depth of 4637 feet (1413 meters) in-the northeast

-quarter of Sect1on 11

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), respect1ve1y

Progectmon of thws event to the sur-.

- face suggests it is the top of the Tbc voicanics if the faults have no

s1gn1f1cant throw

RECORD SECTIONS

"L1ne 1 compos1te record section Shot Point 1 has prom1nent ref]ect1on events
FETTRTRLAL A0a e 02 0N 121 (D) _and 1.45 (F) which have a southerly



»1n the centra] part of the 11ne 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)*1ine 1

_exhibits these same trends, though all of the data 1n th1s area are poorly
tcont1nuous : ,

Lines 2 and 3 show a gent]e westerly . component in very poor -data by any

- source.. It is not possible to define any faulting but corre]at1on from

east to west does not confirm any major fau]t1ng

Line 4 appears to be gent]y sync11na1 but-has some strong events d1pp1ng

‘southerly 73° from the north end of the line at a depth of 985 feet (300 Hﬂ

meters). Both energy source type sections agree.

;Z_Line'8 has many short segments of_ref1ect1on 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-

. flected refractions from the highway nearby. The(deletion, 4)*Line § has

a number of events which show strong easterly trends, and some nearly flat -

| “events in the shallow section. The two sections show agreement on]y if

the Tow d1p segments are picked exclusively.

]L1ne 7 also has flat d1ps in the sha]]ow sectlon to 0.5 se’ond but a]]
‘deeper events. dip strong]y northward

~.Line 9 1is on alluvial £i11 with large weatherwng prob1ems but tne ref1ec- :

tion events all appear to dip strongly to the north at 40 .degrees, though

‘the normal moveout has an abnormal affect on those events, indicating they

are at least not in the plane of the record section.'vSome~short.segment5
can be picked that are nearly horizontal. - o . N

y Lines 10 and 11 show components that d1p genera11y eastward below Q. 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 11nes are near]y horlzontal to a depth of 6000
-feet (1829 meters).

(deletion, 5)*

(deletion, 6)*



’.}Ve]oc1ty analyses were run on severa] “Tines, but because of the steep d1p 1twas,

difficult to find agreement: A .composite velocity analysis yielded a function
of VZ = 8852 + 1.12 Z ft/sec (2698 + 1.12 Z m/sec) for normal moveout and depth

calculations. Datum was chosen at 6000 feet (1829 meteré) above sea level

. and all traces and shot points were corrected to the flat:datum using
2500 feet (762 weters) per second for the weathering velocity and 10,000
~feet (3048 meters) per second for the datum correction velocity. Weather-..
-ing was assumed to be aone half the depth from surface to .datum since no '

adequate calculation from refraction breaks was possible. .True dips weré
calculated from components of intersecting lines. A1l elevations were

2‘tca1cu]ated from transit survey notes tied to the BM at Cove Fort with an
elevation of 5998 feet (1828 meters) above sea level. Trace 1nterva1‘was_

110 feet (33.5 meters). Twenty-four trace spreads were shot off-end. Nine

x‘_geophones per trace, fifteen feet (five meters) apart.were used.- Individual

shots were vertically stacked, normal moveout was removed, and datum time.
corrections were applied. The traces were filtered us1ng a band pass

-f11ter from 10- 35 Hertz, down 36 db at 5 and 40 Hertz
- ENERGY SOURCES

o (deletion, 7)*

Y

Three shots were taken at each shot p01nt and

" . were vertlcally stacked. The air wave is visible across the record

travellng at 1130 feet (344 meters) per- second. .Shots were made at

100, 165, and 220 feet (33.5, 50, and 67 meters) from the closest trace“
- at each end of the spread and vertically stacked at 165 feet (50 meters)
. from the center of ‘the. end trace. "Attempts were made to attenuate the- "

air wave by shooting at 7-foot (two-meter) intervals but little. improve-

~ment was noted. The air wave is.rich in freguencies above 40 Hertz.

(deletion, ‘8)*

AA.

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 ot Cove Fort. The data were processcd at the Un1on Research
Center on 2 3707185 1BM computer :
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energy source

energy source .

oil and gas work in another state

oil and gas work in another area .
energy source ‘
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Item (1) C. .2} Seismic Survey
A description of the headings for‘thg‘columhar survey .

 ‘data and weathering éorrection data is prbvided below:

Symbol B Description

RODLOC ‘ Rod location

ELEVRD - Elevation of the rod

ELEV. ANG ‘Elevation angle from the
_ , ‘ transit rod R
. 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 géOphone
positions. The second column lists '‘elevations of the positions.
The third column contains total corrections to datum.

Thé weathering factof (line 9) refers to an aerated
- shallow subsuirface section between the water table and surface
which.varies in thickness and due to aeration is low veiocity
material. This charactefistic of the.shallow_subsurface ié
a naturalvdccurrence and makés reflectancefeﬁénts éppear crooked.

The formula used for the weathering correction is as

‘follows:
TR + TW = TC-’ where
TR = Time in subsurface weathered zone
TWA=_Time in weathered layer
'Tc = Total correction for specific geophone

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

time in the subsurface weathered zone plus the time in the



h,rthe weathered layer

b"weathered layer. It was. assumed that the weathered layer: is
equal-to .5 (one- half) of the dlfference between elevatlon
“and datum. The dlstance of the_weathered layer is divided

by the velocity in the weathered layer to aehieve the time in
And, the distahce ef the-subsurface.
weathered zone 1s lelded by . the veloc1ty of the subsurfacel

~ weathered zone to achleve the tlme in the subsurface weathered

zone. o
b D
T, = — and T.. = —
‘R VR W Vw
and, ’TR + Tw-= TC Total correction for spec1f1c
: : ’ geophone ’

The last page of tabulatlons is a veloc1ty analySls. A

‘Symbol

™
VRMS

. VAVE

DEPTH :
AVE. DENS

'HYDR. PRESS.

DINT

VINT
INT. DENS.

 PHI ‘
F.P.

"DELTA T

MUD WT
V2

VK .

_description_of the columnar headings appears below:

Description

Reflection time
Root Mean Square Veloc1ty

- Average velocity

Depth

Average density. from average
-velocity

(Depth) X (.465) .= pounds per
square inch of Hydrostatlc
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 veloc1ty

- with depth

‘Linear increase in veloc1ty with

time



f_vPleaseantezthat‘the:correCt&datum plahéfelevétionuis.
6,000 feet and.not;b (zero) feet as it is-indicaﬁed'on the - -

"~ last pageLOfftheftabulations;:
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