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Diamond Shamrock 
Thermal Power Company 

October 29, 1986 

Ms Susan Prestwich 
U. S. Department of Energy 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Susan: 

Re: CTGH-1 Data Transmittal 

Enclosed herein is a complete set of the Clackamas Thermal Gra4ient Hole No. 1 
(CTGH-1) borehole information collected by Thermal Power Company under Task. 
4.4 of our Cooperative Agreement DE-FC07-85ID12614.. Additionally, the Actual 
Gradient Hole Completion Configuration and Casing Head, Access Gate and Cellar 
Schematics and Dr. Blackwell's temperature survey and commentary are provided. 
Attachment 1 is a current , listing of all data/reports being submitted. The. 
CTGH-1 .drill cuttings and core were picked up by the University of Utah 
Research Institute (UURI) â ; hole completion.- UURI will be provided with two 
complete data sets as requested and the original, reproducible COLOG 
geophysical borehole logs to facilitate future reproductions. 

Transmittal of these data to DOE completes Milestone No. 2 of said Cooperative 
Agreement. Please acknowledge receipt by signing both copies of this . letter 
and returning one to us. If there are any questions about this transmittal, 
call me at 707/576-7232.. 

Yours very truly, 

- ^ ^ . ' ^ O-i^ 

J. L. lovenitti 
Senior Geologist 

JLI/ma 

RECEIVED: 

Date 

cc P. M. Wright, UURI 
OR-CL-YE-02 

Thermal Power Company 
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401 
Phone 707 576-7022 



THERMAL POWER COMPANY 
Santa Rosa Office 

ATTACHMENT NO. 1 

CTGH-1 DATA LISTING - 27 OCTOBER 1986 

1. Cutting Description Log: 0-527* 
2. Core Description Log: 527 - 4796' 
3. Core Recovery Log: 527 - 4800' 
4. Summary Wellsite "Mud Log": 0 - 4800' 
5. Geophysical Borehole Logs 

A. Shallow Logging Run (TD - 517') 

(i) Temperature: 6 r 516.5' 
(li). Fluid Resistivity: 16-514' 
.(ill) Caliper: 10 - 514' 
(iv) Gamma-Gamma Density Uncompensated and Compensated 

Uncompensated: 30 - 516' 
Compensated: 0 - 510' 

(v) Guard Resistivity: 20 - 514' 
(vi) Natural Gamma: 0 - 510' 
(vii) Spontaneous Potential: 35 - 516' 
(vlli) 16-64" Resistivity: 35 - 516' 
(ix) Deviation Survey 
(x) Tabulated data sheets on the following suirveys: spontaneous 

potential, 16-64" resistivity,, fluid resistivity, 
temperature, long-spaced density (uncompensated), natural 
gamma, guard resistivity, caliper, dual density (compensated) 
at 0.5 feet increments and dfeviatlon at generally 10 foot 
increments. , 

(xl) Plots of Wellbore Deviation 
(xli) Density Calibration Plot 
(xlil) Caliper Calibration Plot 
(xiv) Shallow Logging Run Report by Goodwin and McDannell 

(Drillsite Geologists) 
(xv) Shallow Logging Run Report by Colorado Well Logging 

B. Deiep Logging Run (TD - 4800') 

(I) Temperature: 0 - 4785' 
(II) Fluid Resistivity: 0 - 4785' 
(ill) Gamma Gamma Density Uncompensated: 775 - 900' 
(iv) Sonic: 4225 - 4425' 
(v) Natural Gamma; 0 - 4800' 
(vl) Neutron: 0 - 4800' 
(vii) Induced Polarization: 4200 - 4799' 
(vill) Spontaneous Potential: 4200 - 4798' 
(ix) 16-64" Resistivity: 4200 - 4799' 
(x) 6' Lateralog: 4200-4798' 



(xl) Caliper: 760 - 885': 4100 - 4800' 
(xli) Caliper Calibration Plot 
(xiii) Density Calibration Plot 
(xiv) Tabulated data sheets on the following surveys: spontaneous 

potential, 6' lateralog, Induced polarization, 16-64" 
resistivity a,nd sonic at 0.5 foot Increments; incllriation at 
25-foot Increments; and temperature and fluid resistivity at 
lO-fopt increments 

(xv) Deep Logging Report by Colorado Well Logging 

6. Temperature and Pressure Survey by Pruett Wireline Industries, Inc. 
7. Actual Gradient Hole Completion Configuration Schematic ' 
8. Actual Gradient Hole Casing Head, Access Gate, Cellar Schematic 
9. A Preliminary Review of the Secondary Mineralogy In Drillhole CTGH-1 by 

Columbia Geoscience 
10. Selected Mineralogical Analysis of Secondary Minerals in CTGH-1 by Mr. 

Keith Barger, USGS, Menlo Park 
11. Temperature Survey by Dr. David Blackwell 
12. CTHG-1 Drlllihg and Completion History 
13. Dally Drilling Report 

JLI/ma 
JLI095 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

EARTH SCIENCE LABORATORY 
391 CHIPETA WAY, SUITE C 

SALT LAKE CITY, UTAH 84108-1295 
TELEPHONE 801-524-3422 

E M O R A N D U M 

TO: Mike Wright 

FROM: Bruce Sibbett 

SUBJECT: Comments of Clackamas Data Collection Plan 

DATE: May 7, 1985 

Appendix 1, #2 Core handling procedures. Fragmental or clay altered 
intervals may suffer significant degradation from the extra handling step 
during washing in a core trough and transfer to the core box. Therefore, at 
the drillsite geologist discretion, incompetent intervals should be placed 
directly into the core box from the core barrel to reduce handling damage. 

Appendix I, #2 and #3 cuttings collection interval. #2 states cuttings 
will be collected at 10-foot intervals, #3 states cuttings will be described 
at 20-foot intervals. Is there a conflict or will they describe every other 
sample? 

Appendix I, #6. On the mud log the type bit should be noted, i.e., blue 
impregnated, or stone inset, etc. This data with the lithology and total 
footaged drilled by a bit, could be valuable for determining performance of 
bit type. For this to be complete drill rpm's and weight on bit data could be 
taken off the daily drilling report when the evaluation is made. 

Geophysical Borehole Logging 

The second paragraph is a little vague. I assume it means that for the 
intermediate depth logging prior to setting casing. However, as stated it 
could be applied to the total depth log such that if casing went to 2000 ft 
and only core hole from 2000 to 5000 ft, only temperature logs would be run 
below 2100 ft. Is this the intent? Does "field calibration" include checking 
the mud resistivity in the mud pit, and would it be useful? 
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Diamond Shamrock 
Thermal Power Company 

October 29, 1986 

Ms Susan Prestwich 
U. S. Department of Energy 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Susan: 

Re: CTGH-1 Data Transmittal 

Enclosed herein is a complete set of the Clackamas Thermal Gradient Hole No. 1 
(GTGH-1) borehole information collected by Thermal Power Company under Task 
4.4 of our Cooperative Agreement DE-FC07-85ID12614. Additionally, the Actual 
Gradient Hole Completion Configuration and Casing Head, Access Gate and Cellar 
Schematics and Dr. Blackwell's temperature survey and commentary are provided. 
Attachment 1 is a current listing of all data/reports being submitted. The 
CTGH-1 drill cuttings and core were picked up by the University of Utah 
Research Institute (UURI) at hole completion. UURI will be provided with two 
complete data sets as requested and the original, reproducible COLOG 
geophysical borehole logs to facilitate future reproductions. 

Transmittal of these data to DOE completes Milestone No. 2 of said Cooperative 
Agreement. Please acknowledge receipt by signing both copies of this letter 
and returning one to us. If there are any questions about this transmittal, 
call me at 707/576-7232. 

Yours very truly, 

J. L. lovenitti 
Senior Geologist 

JLI/ma 

RECEIVED: 

Date 

cc P. M. Wright, UURI 
OR-CL-YE-02 

Thermal Power Company 
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401 
Pfione 707 576-7022 



Diamond Shamrock 
Thermal Power Company. 

October 29, 1986 

Ms Susan Prestwich 
U. S. Department of Energy 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Susan-

Re: CTGH-1 Data Transmittal 

Enclosed herein is a complete set of the Clackamas Thermal Gradient Hole No. 1 
( C T G H - 1 ) borehole information collected by Thermal Power Company under Task 
4.4 of our Cooperative Agreement DE-FC07-85ID12614. Additionally, the Actual 
Gradient Hole Completion Configuration and Casing Head, Access Gate and Cellar 
Schematics and Dr. Blackwell's temperature survey and commentary are provided. 
Attachment 1 is a current listing of all data/reports being submitted. The 
CTGH-1 drill cuttings and core were picked up by the University of Utah 
Research Institute (UURI) at hole completion. UURI will be provided with two 
complete data sets as requested and the original, reproducible COLOG 
geophysical borehole logs to facilitate future reproductions. 

Transmittal of these data to DOE completes Milestone No. 2 of said Cooperative 
Agreement. Please acknowledge receipt by signing both copies of this letter 
and returning one to us. If there are any questions about this transmittal, 
call me at 707/576-7232. 

Yours very truly. 

^ - : ) £:> J<i./^-^ 

J. L. lovenitti 
Senior Geologist 

JLI/ma 

RECEIVED: 

Date 

cc P. M. Wright, UURI 
: OR-CL-YE-02 

Thermal Power Company 
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401 
Phone 707 576-7022 



Diamond Shamrock 
Thermal Power Company 

29 October 1986 

Mr. Patrick Geehan 
Deputy State Director for Mineral Resources 
Bureau of Land Management 
U. S. Department of the Interior 
P. 0. Box 2965 
Portland, Oregon 97208 

Re: Clackamas Thermal Gradient Hole CTGH-1 
Federal Geothermal Lease OR 12344 
Marion County, Oregon 

Dear Mr. Geehan: 

Drilling operations for CTGH-1 commenced 7 June 1986 and completed on 7 
September 1986 as an activity of the DOE Cascades Thermal Gradient Drilling 
Project. We submit herewith Geothermal Well Completion Report, Drilling and 
Completion History, schematics showing actual completion configuration and 
casing head, access gate Jand cellar. Complete copies of all core, lithology, 
geophysical logs and temperature surveys are also submitted under . this 
letter. Complete duplicate information is being provided today to the Oregon 
Department of Geology and Mineral Industries. 

Please be aware that the 4800-foot CTGH-1 is being retained in a shut-in mode 
during the 12-month DOE Access Period which commenced 7 September 1986. No 
abandonment procedure is enclosed because Thermal is evaluating options for 
additional borehole evaluation activity in 1987, possible borehole deepening 
or a suspended retention as allowed under the lease provisions. 

ours, 

W/L/ D'Olier 
Vice President 
Geothermal Exploration 

WLD/ma 

cc Susan Prestwich, DOE Idaho Falls 

Thermal Power Company 
A subsidiary of Diarftond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401 
Phone 707 576-7022 



T o r t " : U ^ S 'J-1'K.(1 •IINITKlt STATKS IJKPARTMKNT OP TIIF; INTKKIdK 
c c o i o ' . u . A L siiMVi:y, coNsnKVAtiON D i v i s r n N | 

t 'or iB A| . | . rov<:( l 

t;EOTHERMAL WELL' COMPLETION REPORT ' ..-'̂  . , v. , -

Ttic U . S . G e o l o g i c a l Su rvey r o q u i r e s t h i s form" o r o t h e r S u p e r v i s o r a p p r o v e d form t o be p r e p a r e d . a n d f i l e d in 
d u p H c r f t e w i t h r c q u i g i t c a t t r t c h m o n t : : w i t l i irio S u p u r v i . i o r w i t h i n 30 d a y s a f t e r c o n | > l e t i o n of [-M.-rmi t t ml of. .!r-
A t i o n s . 

E T " LEASE .SHKIAl. NO," 

OR 12344 
) . • SURFUCE MRNACER: BLH ( ) FS ( X) 

O t h o r ( ) 

l » . WELL TVPEi PROOOCrrON < I INJECTION ( ) DISPOSAL ( ) WATER SUPPLY ( I OBSERVATION ( I 

Therma l 'S f f a^ i en t l ' ^m^Tg^ l JS^ 'Cas^S^ i^TG^Dr i i i i ng P r o j e c t ' ' ' i 
UNIT AflREEMEtfT NAME 

l b . COMPLETION: NEVi K ) WORKOVER ( ) DEEPENED ( ) PLUCBACK ( ) 
RECOKPLETED ( ) DRILLED t ABANDONED (, ) OTHER ( ) 

REDRILL ( 1 

7 . , WELL HO. 

CTGH-1 
8 . PERMIT MO. 

2 . NAME OP LESSEE/OPERATOR 

thermal Power Company 

FIELD OR AR£A j, 

S i q u l r r e l ' Cireiek '£ -̂  
10. SEC. T., R., B . t M. 

J. ADDRESS OF LESSEE/OPERATOR 

3333 Mendocino Ave., Suite 12.0, Santa Rosa, Calif. -95401 

•ot,^ . > • ! '*•* n.fc n . 

S e c . 28i T8S, R8E, WM 
11 . COUNTY 

Marion 
18. LOCATION OF WELL 

*'^"''T' ̂ PP'̂ ô iroately 2200' N and 1500' W of SE corner of Sec. 28 
At Top of Production Zonei . 

At Tot.1 Depth: V e r t i c a l h o l e ' . "" ' " ' 

12 . STATE 

Oregon 

19. TOTAL DEPTH 
' Measured:- 4800 True Vertical: 4800" 

13. SPUD DATE ' DATE T.D. REACHED 

7 June 1986 18 August -1986 
li. COMPLETION DATE (Ready to produce) [4 . COMPLETION DATE (Rcadf 

7 September 1986 

2 0 . PLUCBACK TOTAL DEPTH 
M e a s u r e d I N / A • T r u e V e r t i c a l t N / A ' ' 

15. • niRECTIONALLY DRILLED INTERVALS 

.::. N/A ' ' ." [• i 

2 1 . ELEVATION: ESTIMATED OC) FINAL ( I 3840 16. SURVEYED INTERVALS 

REFERENCE DATUM: GR ( ) MAT ( ) DF ( ) KB ( ) RT ( , ) CASINCHEAD FLANGE ( ) OTHER « ) S e a L e V e J 

2 2 . DRILLING MEDIAt AIR ( ) . WATER ( ) MUD (X) FOAM ( I OTHER.( ) 
L i s t C h a r a c t e r l s t i c i s t 

8.4 lbs/gal weight and 45 seconds viscosity 

0-4800' Intermittently 

17., CORE Sir.E AND INTERVALS. 

HX ( 3 . 9 4 " ) : 5 2 6 - 4 2 0 5 ' 
NX ( 2 . 8 7 5 " ) ; 4 2 0 5 - 4 8 0 0 ' 

2J. LOC TYPE t INTERVALS 

See Attachment 1 

2 * . 
- Sire 

10.75" 
7" 

25. 
Sise 

4 . 5 " 
3 . 5 " . 

26. 
Size 

Weight • 

40.5 l b s 
26 lbs 

, 
Weight 

I Weiqht 

Grade 

K-55 
K-55 

Grade Collars & Threads 

CASINC RECORD 
Collars £ Threads 

BT&C 

Top 

0 
0 

TUBING RECORD 
1 Grade I Depth Set 

1 1 -
». 

Dept 
Top 

0 
0 

IS Bet 
Shoe 

35' 
488' 

Hole Size 

12.25" 
8.75" 

CenentInc ?ccord 

(Hlurry volume) 

1 _ _ 

177 rn. ff. 
I 

I 
LINER RECORD 

Bottom 

526 
4205 

Packer Depth 

Perforated ntervnls 

None 
None 1 

1 

;J7. CEMENT SQUEEZE, ACID, Ft 

N/A 
PERFORATION RECORD 

Cementing Record, 
'(slurry volume) 

N/A 
N/A 

i. 

U«rruR£, ETC. (detail,type, amount. Intervals) 

j , 

_SCES_ Total Wo. Density (No./ftI 

2 9 . ATTACHMENTS ft PREVIOUS SUBMITTAI£: L i s t a l l r e i x > r t s , s u r v e y s , t e s t s and l o g s , , n o t . l i^ : tccl in i t e m :^3. w h i c h luiv*,- r ^ - su l to . ! fi-om < l r i l l i n t i .tnrl c o n p l ' - t i c n 
o | > e r a t i o n R ^ L i s t r e l e v a n t p r e v i o u s l y f u r n i s h o d datf l w i t h d a t e o f f :ubmi t t . i l r e f e r e n c e d . ' 

See Attachment 1 , i 

JO. WELL STATUS: PRODUCING ( ) SHUT-IN K ) SUSPENDED ( ) INJECTION ( ) DISPOSAL ( ) HEAT EXCHANGE ( ) AHANDOtlED ( ) WATER SUPPLY ( I OTHER I ) 

31. OO you (INSIDER THE TO BE COMMERCIAL? 

No 
EXPLAIN: 

N/A 

in on this report and the attached infomation is complete and accurate according to the best of by knowledge. 

W.L. D ' O l i e r TITLE V ice P r e s . , .Geothermal Exp^nrat :^nn MTE 28 O c t o b e r 1Q8fi 
This report is M q u & s d by law (10 U.S.C. 1023) i regulations: 30 CTK 270.37, 30 CTR 270.73i Federal Geothermal Lease Terms and Stipulations and other 
regulatory requirements', railiira to report in a timely prescribed manner can result in shutting down operations, suspension and or reconmendation of 
cancellation of .lease (30 U.S.C. 1011, 30 CFR 270.80, 43 CFR 3244.3). The United States Criminal Code (18 U.S.C. 1001) makes it a criminal offense cance 
to make a willfully false statement or 

30 CTR 270.80, 43 CFR 3244. Jl. Tne unitea states t.rininai uoue llB u.b.u. iuuii moKes n a cr»»>»*no* y , . . . . 
representation to any Department or Agency of the United States as to any matter within its jurisdiction. 

(See instructions on- reverse side) 



I INSTRUCTIONS:,,. . . • 

:. • I • , , . ' • • • • - • * ! . . - • • • " . ' - . -

CCNCRALt TIliB form is designed'for submitting a ,complete and accurate geothermal well coinplction report, and should be accompanied by a detailed chron-
•ologlcal history'of well operations'and final copieaof tlie results of any logs, surveys or testa,performed-on the well, which have not previously been 
fubmitted. The report shall be submitted within 30 days after.the date of completion of continuous well activities, as determined by the District Geoth­
ermal Supervlaor. The completion date in many cases will be the day the drilling rig is released. The Supervisor may postpone the required report sub­
til ttal date if adequate justification is presented by the.leasee. , • , 

XfTM Iftf Show the aurface location coordinates from the nearest section .corner or tract line. Show production zone and total depth coordinates from the 
aer.face location if the. well ie directlonally drilled. 

ITEM 34i If the well is iomedlately placed Into operation without testing, this section should ireflect the first month's production data.' . 
, , • • • • , ^ . • • , • • . ; . . _ ; • • • , : 1 ..,\;>,i < • 1 .;;. 'Oi- ),- I . . - . \-'-,, ̂,. ,t ;.>','••.'.- . 

ITCHS 3S ft M>i Indicate the depth(a) of subsurface pressure and temperature measurement, and Include the reference datum. 

Temperature/Pressurie Survey; 0-4800'. 
WELL TEST 

TEST DATE 

N/A 
PRODUCTION METHOD; [LOWING ( ) 

, ' OTHER ( ) 
PUMPING ( ) - I n c l u d e s i t e , t y p e , In ta lce d e p t h , ' e t c . 

3 4 . 
HOURS TESTED 

PRODUCTION -
PROOUCTION DURING TEST 

TOTAL LIQUIDS ( l b ) , . ... STEAM ( l b ) , . • . . WATER.(lb) 

ENTHALPY ( B t u / l b ) 

• 1 

3S . 
DEPTH SURFACE PRESSURE ( p s i g ) 

STATIC TEST DATA 
SUBSURFACE PRESSURE ( p s i g ) 

; 
SUBSURFACE TEMpEhAHjRfe ( « H WATER. ANALYSIS 

T o t a l D i s s o l v e d S o l i d s pH 

FLOWING TEST DATA 
SURFACE PRESSURE 

WELLHEAD) 

SEPARATOR! N/A 

SUBSURFACE PRESSURE 
a t . ' f e e t 

SURFACE TEMPERATURE SUBSURFACE TEMPERATURE 
I t t o p o f p e r f s . TOTAL ( I b / h r ) 

TOTAL MASS FLOW RATE PER HOUR 
STEAM ( I b / h r ) WATER (Ib/hr) 

37. SUMMARY OP POROUS ZONESi Show all important porous zones and contents of each) cored Inter­
val* with.recoveries, drill stem or formation teats with depth of interval tested, time open, 
cushlon'used, and flowing and shut-in pressures, temperatures and recoveries. 

GEOLOGIC MARKERS (TOP) 

FORMATION TOP BOTTOM DESCRIPTION OF DETAILS MEASURED DEPTH . TRUE VERTICAL 
DEPTH 

See Mud Log 
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CTOH-1 

Thermal Power Company Squirrel Creek 

• . rnMT 1107 

J. Mioatu er uun/arauTMr 

i > . 

3333 Mendocino Avenue, Suite 120 
Santa ROSB. California 95401 

*.. k.. >.i b . T . * m.# 

lAanoB or •ub' 
M swfM* Approximately 2200' N end 1500* W of SE Corner of Sec. 28 
u 

vsr 
See. 28T8SR8E 
Willamette Meridian 

Same as Surface Location li 

U. euTMcx n m pwrociB loorioM TO acMicsr PMrnn on U M I t i n " 
1500' W of East Line of Sec. 28 

CUUH11 

Marlon 

17. euTMKS no t rmrous LOCATIOII to n M u r n u , ouiJuiMi OOMTLRD. a u n o o roa OH n u U M I 
No previous well drilled or applied for on this lease. 

Oregon 

It, euLLiMe HCDU MD cawMMmutTicai u * l 
n m ()« MOO |X) roM I I otbar i I r If. raoPOUB oBPTi 

>i 5000 

• 5000 

L). irrma. itMnac MIS 
1 June 1986 • . 
«. tauta AMicmo Inu . wciSST 
N/A _ . . _ . I 1 ^ / f » 

10. ncv»noMi nmunojixlc tvui, i [ 

B u m i 01 
CM 
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11. miTOB um/oti PuprowD CAinw JUW u w m i m riOCWW I t la t w m U n t H»t r i« <ir«t, lolloii»a by frcpo—d pre^tM, «iid »«p«f«M l»y « »utllcls»t space 

( I U or MU 

1 •1-3/4" 
-

10" or 9-7/8" : 

6" or 5-5/8" 

• 

i i ic or CMua 

11-3/4" 

7" 

4-1/2" 

m a n n * roor. 

28 lbs. 

26 lbs. 

11.6 lbs. 

oooruM 
Collurt ( TnrMdi 

KM 

Buttress 

Long 

owe* 

1/4''Wall 

K-55 

K-55 

utmttG omu 
Toe 

0 

0 

450 

•ettoa 

30 

500 

4000 

OUAWTin or OMDIT 

25 cu. ft. 

266 cu. ft. 

605 cUi ft. 

i , r toroi ts MORx nttotta 

Prepare 160' x 200' drillsite pad and lined sump adjacent to existing access road into clear cut parcel 30. Move in truck mounted rig. 
Drill 14-3/4" hole to 30' depth, run 11-3/4" conductor to bottom and cement to surface. [)rill 10" hole to 500' depth; run 7" K-SS 26 
p(}und Buttress casing to bottom and cement to surface, install casing head on 7" casing, then BOPE consisting of a double control gate 
and Hydril. Test BOPE per BLM regulations. Diamond core with HQ heads to 5000'. Run geophysical borehole log suite to 5000'. Open 
HQ hole with 6" bit to 4000' or other selected depth; run 4-1/2" K-55 11.6 pound LT&C casing to 4000', cement solid from shoe to lap 
in 7" casing a t 4S0'-500' depth. Briefly flow well to obtain expected geothermal fluid samples. Hang 2-7/8" J-55 tubing string to 5000'; 
fill same with water. Release rig; leave CTQH-l shut-in awaiting DOE high precision temperature log. 

Tills will be a vertical borehole; no directional drilling/coring practices will be applied. However, borehole directional surveys will be 
pun with the geophysical logging suite. 

This deep thermal gradient hole would be drilled under a Cooperative Agreement between Thermal Power Company and the U. S. Department 
of Energy as pant ot/ine: DOE program to 1) gather data to characterize the deep hydrothermal resource of the Cascades volcanic region 
and 2) transfer,t|iis/a9^i>> thg public in order to stimulate further development of hydrothermal resources. 

" ~ ' •- . • ' Cll»> adiUtlotisi spao oi» reverse i tds ot ter») 

r ^ l c e Preairicnt, fientHBrmnl Btninrniinn M T t 14 Mnunmhaf IQP^ 

lie spsM tot rmt»t_ 

noma n 

«moM or wpKwu.. s Mm 

^niDeputv State Director for Mn 
Mineral Resources 

^^77/75^ 

SGO Attached Conditions and Requirements 

s permit l l M ^ n r f kf U» ISO O.S;e. lOMIf MfaUt lent i M e n ItO.Tti rateral OM>UMflMl U M M VinM tnd lUpalatteM uA atiMr rsfuUtory rsqulro 
U . K M Oikltsd Stau* Ct ialMl Cad* l i t O.t.iC. 10011 aiUM 1« • W ia lM l • « • ! • • «• Mk» • i f i l l l t tU f t» lM •«•«•»«» at r*pt*s«nWttM ta.snr Ospwtaer.i 
k«««er • ' tiM Osttaf ( tatM M M aar aatur wltkla I M jwlaAlct ioa. 

IIM i M t n e t l o M • • twmt— oMal 



A., 

Diamond Shamrock 
Thermal Power Company 

,29 October 1986 

Department of Geology and Mineral Industries 
State of Oregon 
910 State Office Building 
Portland, Oregon 97201 

Attention: Dennis L. Olmstead 

Re: Clackamas Thermal Gradient Hole CTGH-1 
Federal Geotihermal Lease OR 12344 
Marion County, Oregon 

Gentlemen: 

Drilling operations for CTGH-1 commenced 7 June 1986 and completed on 7 
September 1986 as an activity of the DOE Cascades Thermal Gradient Drilling 
Project. We submit herewith Well Summary Report, Drilling and Completion 
History, schematics showing actual completion configuration and casing head, 
access gate and cellar. Complete copies of all core, lithology, geophysical 
logs and temperature surveys are also submitted under this letter. 

Please be aware that the 480C)-foot CTHG-1 is being retained in a shut-in mode 
during the 12-month DOE Access Period which commenced 7 September 1986. No 
abandonment procedure is enclosed because Thermal is considering options for 
additional borehole evaluation activity in 1987, possible borehole deepening 
or a suspended retention as allowed under the lease provisions. 

Yours 

L. D'Olier 
Lee President 

Geothermal Exploration 

WLD/ma. , ' 

cc Susan Pres twich , DOE Idaho F a l l s 

Thermal Power Company 
A subsidiary of Diamond Shamrocl<, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401 
Phone 707 576-7022 



V. '«'orm 8-1/80 

STATE OP OREGON 
DEPAHTMENT OP GEOLOGY AND MINERAL INDUSTRIES 

.1069 State Office Building Portland, Oregon 97201 

WELL SUMMARY REPORT 

(Geothermal Well) 

Operator Thermal Power Company 

Well No. CTGH-1* Sec. 28 .. T_ 

_ Field 

8 S . R 8E 

Squirrel Creek 

WM 

Location ^^00' N. and 1500' W'of, SE corner Sec 2 îevation.above sea level 

All depth measurements taken from top of ^•'•8 I l o o r . 

3840 

_W. B. & Mi 

feet 

_, which i s 

In compliance with the ru les and regulat ions pursuant to ORS 522. (Chapter 552 OL 19̂  
herewith i s a complete and correct record of the present condition of the well' 
f a r as can be determined from a l l avai lable records. 

Date 
28 October 1986 

Engineer or Geologist Superintendent 

feet above ground 

ormation given 
done thereon, so 

Signed / / /F/ ' / t T l̂̂ lXri W. L. D'Olier 

Title Vies President, Geothermal Exploration 
(President , Secretary or A g e n t ) ' • 

Commenced d r i l l i n g 7 J u n e 1986 Completed d r i l l i n g 7 S e n t . 1986 Dr i l l ing tools ^ ! ^ i ^ ° ^ ® , 5 3 ? ~ ' ^ ^ ^ ^ ' 
- - . notary 0 - 5 2 6 

Total depth 4 8 0 0 ' .' Plugged depth N/A 

Junk N/A 

GEOLOGICAL MARKERS 

N/A 

DEPTH. 

Commenced producing N/A 

Initial production N/A 
Production after 30 days 

Date 
*Thermal Gradient Hole 

DOE Cascades TG Drilling Project 

Water 
Kpm 

. 

Temp 
C . 

Total Dissolved 
Solids (ppm) 

Steam 
Ib/hr 

Tubing 
Pressure 

Casing 
Pressure 

Size of 
casing 

(A..P_,L.) 

10;75" 
7" 

Depth 
of 
shoe 

35' 
488' 

Top 
of 

CB8in« 

0 
0 

Weight 
of 

casing 

40.5 lb 
26 lbs 

CASINO RECORD 

New or 
second 
hand 

s 

Seamless 
or 

lapweld 

(Present 

Grade 
of 
casing 

K-55 
K-55 

Hole) 

Size of 
hole 
drilled 

12.25" 
8.75" 

No. of sacks 
of 
cement 

32 
N/A 

Depth of cementing 
if through 

perforations 

Size of casltig Prom 

ft; 

ft. ' 

ft. 

ft. 

ft. 

To 

ft. 

ft. 

ft. 

. ft. 

PERFORATIONS 

Size of perforations 
Number 
of rows 

Distance 
between centers 

Method of 
perforations ' 

• 

E l e c t r i c a l Log Depths See Attachment 1 (Attach Copy of Log) 



. ' ̂' THERMAL POWER COMPANY 
Santa Rosa Office 

ATTACHMENT NO. 1 

CTGH-1 DATA LISTING - 27 OCTOBER 1986 

1, Cutting Description Log: 0 - 527' : 
2, Core Description Log: 527 - 4796' 
3, Core Recovery Log: 527 - 4800' 
4, Summary Wellsite "Mud Log": 0 - 4800' 
5, Geophysical Borehole Logs 

A. Shallow Logging Run (TD - 517') 

(i) Temperature: 6 - 516.5' 
(ii) Fluid Resistivity: 16 - 514' 
(iii) Caliper: 10-514' 
(iv) Gamma-Gamma Density Uncompensated and Compensated 

Uncompensated: 30 - 516' 
Compensated: 0 - 510' 

(v) Guard Resistivity: 20 - 514' 
(vi) Natural Gamma: 0 - 510' 
(vii) . Spontaneous Potential: 35 - 516' 
(viii) 16-64" Resistivity: 35 - 516' 
(ix) Deviation Survey 
(x) Tabulated data sheets on the following surveys: spontaneous 

potential, 16-64" resistivity, fluid resistivity^ 
temperature, long-spaced density (uncompensated)j natural 
gamma, guard resistivity, caliper, dual density (compensated) 
at 0.5 feet increments and dieviation at generally 10 foot 
Increments, 

(xl) Plots of Wellbore Deviation 
(xli) Density Calibration Plot 
(xiii) Caliper Calibration Plot 
(xiv) Shallow Logging Run Report by Goodwin and McDannell 

(Drillsite Geologists) 
(xv) Shallow Logging Run Report by Colorado Well Logging 

B. Deep Logging Run (TD- 4800') 

(1) Temperature: 0 - 4785' 
(il) Fluid Resistivity: 0 - 4785' 
(ill) Gamma Gamma Density Uncompensated: 775 - 900' 
(iv) Sonic: 4225 - 4425' 
(v) Natural Gamma: 0 - 4800' 
(vi) Neutron: 0 - 4800' 
(vil) Induced Polarization: 4200 - 4799' 
(viii) Spontaneous Potential: 4200 - 4798' 
(ix) 16-64" Resistivity: 4200 - 4799' 
(x) 6' Lateralog: 4200 - 4798' 



(xl) Caliper: 760 - 885': 4100 - 4800' 
(xli) Caliper Calibration Plot 
(xiii) Density Calibration Plot 

. (xiv) Tabulated data sheets on the following surveys: spontaneous 
potential, 6' lateralog, induced polarization, 16-64" 
resistivity and sonic at 0.5 foot increments; Inclination at 
25-foot Increments; and temperature and fluid resistivity at 
10-foot increments 

(xv) Deep Logging Report by Colorado Well Logging 

6. Temperature and Pressure Survey by Pruett Wireline Industries, Inc. 
7. Actual Gradient Hole Completion Configuration Schematic . 
8. Actual Gradient Hole Casing,Head, Access Gate, Cellar Schematic 
9. A Preliminary Review of the Secondary Mineralogy In Drillhole CTGH-1 by 

Columbia Geoscience 
10. Selected Mineralogical Analysis of Secondary Minerals , in CTGH-1 by Mr, 

Keith Barger, USGS, Menlo Park 
11. Temperature Survey by Dr. David Blackwell 
12. CTHG-1 Drilling and Completion History 
13. Daily Drilling Report 

JLI/ma 
JLI095 



Diamond Shamrock 
Thermal Power Company 

July 3, 1986 

Dr. D. Nielsen 
University of Utah Research Institute 
Earth Science Laboraotry 
391-A Chipeta Way 
Salt Lake City, Utah 84108 

Dear Dennis; 

In addition to the week's drilling and geologic report, enclosed are the 
following: 

1. Cutting description log from 0 to 527 ft. 

2. Core description log from 527 to 1247 ft. 

3. Mud log from 0 to about 1280 ft. 

4. Core recovery log from 675 to 1306 ft. 

5. Field prints of the shallow geophysical borehole logging run consisting of 
(1) natural gamma and guard resistivity, (2) gamma-gamma density and 
caliper, (3) spontaneous potential, 16" and 64" resistivity, and (4) 
temperature and fluid resistivity. 

y 
Please acknowledge receipt of these data by signing and returning a copy of 
this transmittal letter. 

Sincerely, 

J . L. l o v e n i t t i 
Senior Geologis t 

JLI/ma 

Received by: 

Date: / Z^ C ^ ^ # 6 

JLI061 

Thermal Power Company 
A subsidiary ot Diamond Shamrock. 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401 
Phone 707 576-7022 



/ 

THEliML POWER COMPANY 
Santa Rosa Office 

ATTACHMENT NO. 1 

CTGH-1 DATA LISTING - 27 OCTOBER 1986 

1. Cutting Description Log: 0 - 527' 
2. Core Description Log: 527 - 4796' 
3. Core Recovery Log: 527 - 4800' 
4. Summary Wellsite "Mud Log": 0 - 4800' 
5. Geophysical Borehole Logs 

A. Shallow Logging Run (TD - 517') 

(1) Temperature: 6 - 516.5' 
(ii) Fluid Resistivity: 16 - 514' 
(iii) Caliper: 10 - 514' 
(iv) Gamma-Gamma Density Uncompensated and Compensated 

Uncompensated: 
Compensated: 

30 - 516' 
0 - 510' 

(V) 
(vi) 
(vti) 
(viii) 
(ix) 
(X) 

(xi) 
(xli) 
(xiii) 
(xiv) 

(XV) 

Guard Resistivity: 20 - 514' 
Natural Gamma: 0 - 510' 
Spontaneous Potential; 35 - 516' 
16-64" Resistivity: 35-516' 
Deviation Survey 
Tabulated data sheets on the following surveys: spontaneous 
potential, 16-64" resistivity, fluid resistivity, 
temperature, long-spaced density (uncompensated), natural 
gamma, guard resistivity, caliper, dual density (compensated) 
at 0.5 feet increments and deviation at generally 10 foot 
increments. 
Plots of Wellbore Deviation 
Density Calibration Plot 
Caliper Calibration Plot 
Shallow Logging Run Report by Goodwin and McDannell 
(Drillsite Geologists) 
Shallow Logging Run Report by Colorado Well Logging 

B. Deep Logging Run (TD - 4800') 

(I) Temperature: 0-4785' 
(II) Fluid Resistivity: 0 - 4785' 
(III) Gamma Gamma Density Uncompensated: 775 - 900' 
(iv) Sonic: 4225 - 4425' 
(v) Natural Gamma: 0 - 4800' 
(vi) Neutron: 0 - 4800' 
(vii) Induced Polarization: 4200 - 4799' 
(viii) Spontaneous Potential: 4200 - 4798' 
(ix) 16-64" Resistivity: 4200 - 4799' 
(x) 6' Lateralog: 4200 - 4798' 



(xi) Caliper: 760 - 885': 4100 - 4800' 
(xli) Caliper Calibration Plot 
(xiii) Density Calibration Plot 
(xiv) Tabulated data sheets on the following surveys: spontaneous 

potential, 6' lateralog, induced polarization, 16-64" 
resistivity and sonic at 0.5 foot increments; inclination at 
25-foot increments; and temperature and fluid resistivity at 
10-foot Increments 

(xv) Deep Logging Report by Colorado Well Logging 

6. Temperature and Pressure Survey by Pruett Wireline Industries, Inc. 
7. Actual Gradient Hole Completion Configuration Schematic 
8. Actual Gradient Hole Casing Head, Access Gate, Cellar Schematic 
9. A Preliminary Review of the Secondary Mineralogy in Drillhole CTGH-1 by 

Columbia Geoscience 
10. Selected Mineralogical Analysis of Secondary Minerals in CTGH-1 by Mr. 

Keith Barger, USGS, Menlo Park 
11. Temperature Survey by Dr. David Blackwell 
12. CTHG-1 Drilling and Completion History 
13. Daily Drilling Report 

JLI/ma 
JLI095 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 

391 CHIPETA WAY, SUITE C 
SALT LAKE CITY, UTAH 84108-1295 

TELEPHONE 801-524-3422 

M E M O R A N D U M 

TO: P. M. Wright 
Susan Prestwich (Telecopy) 

FROM: Louise Orvin/Joseph lovenetti 

SUBJECT: Thermal Power Report given 
verbally by Joseph lovenetti 

DATE: August 15, 1986 

THERMAL POWER REPORT # 69 

August 14, 1986 

Depth at 2400 hours: 4430' 

Report for 2400 hour period: Cored 80' from 4450-4530' 100% core recovery. 
No fluid returns. 

Squirl creek water supply continues at an adequate field; enough to keep 500 
barrel breaker tank full and to meet daily requirements. Forest Service 
visits drill site every two or three days to ensure water supply status and 
fire compliance. 

Operation 0600 hr.: (On following day) Coring at 4550*. MRT Reading at 4550' 
- 182°F. 

Daily: $6,700 
Cumulative: $359,106 


