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STATE OF UTAH 
NATURAL RESOURCES 
Utah Geological & Mineral Survey 

606 Block Havjk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood, State Geologist 

August 17, 1983 

Susan Prestwich 
U.S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-76 for the months of 
June and July, 1983. 

The Contract Management Summary Report for the months of June and July, 
1983 is as follows: 

Hours worked 
Wages and Benefits 
Overhead 
Travel and Per Diem 
Reproduction 
Payment to Matt Davis 
Chemistry Analysis 

TOTAL 

1A58 
15,189.34 
3,744.07 
395.15 

1,181.28 
500.00 

1,161.02 
22,170.86 

RHK/co 
Attachment 

Sincerely, 

Robert H. Klauk ^ 
Principle Investigator 



Project Status Report No. DOE/ER/28393-76 
Contract No. DE/AS07/77ET 28393 
Report Period: June and July, 1983 

For the months of June and July, 1983, the following has been accomplished 
regarding Utah's geothermal assessment program. 

I Escalante Valley - in press. 

II Utah County - Part II is 95% complete. 

III Davis and Weber Counties - written report is 50SK complete. 

IV Jordan Valley 

A. Written report is 90% complete. 

B. Meiiji completed the gravity report. 

V Locomotive Springs and vicinity - first draft is presently being reviewed. 

VI Box Elder County - written report is 10% complete. 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geological & Mineral Survey 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atvi/ood, State Geologist 

February 1, 1983 

Susan Prestwich 
U.S. Department of Energy-ID 
550 Secnno Street 
Idaho Falls, ID 83401 

Dear Susan; 

Attached is Project Status Report No. DOE/ER/28393-71 for the months of 
December, 1982 and January, 1983. 

The contract management Summary Report for the month of December is as 
follows: 

Hours Worked 
Wages and Benefits 
Overhead 
Travel and Per Diem 
Reproducticii 
Equipment 
Supplies 
Equipment Maintenance 
Meiiji (Geophysical Modeling) 
Registration (GRC Well Workshop) 

1039 

Total 

7,128.50 
240.73 

.00 
310.56 
216.26 
191.28 
60.20 

2,500.00 
680.00 

13,489.53 

RHK/ay 
Attachment 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

Board Kenneth R. Poulbv.n. Chairman 
Laurence H. Lattnnan 

Peter E Matthies 
iTi .•- ;... ;• ^•i,;porl^Ir||• i'.-n'ir;iover 

Robert W Bernick • Benton Boyd 
Notolie t- Mallinckrodt 
Elliot Ricri 

pieosr' [fc;r,•-;'>•• \'.\t\ ' \ 



Project Status Report No. DOE/ER/28393-71 
Contract No. DE/AS07/77ET/28393 
Report Period: December, 1982; January, 1983 

For the months of December, 1982 and January, 1983 the following was 
accomplished regarding Utah's geothermal assessment program: 

I. Escalante Valley - The review comments have been received and incorporated 
into the report. 

II. Utah Valley - The gravity portion of the report has been completeu and is 
currently being reviewed. 

III. Box Elder County - The data is presently being analyzed. 

IV. Jordan Valley 

A. Meiiji Resource Consultants is continuing to model the gravity data. 

B. The remainder of the report is completed and awaiting the gravity 
report fcr incorporation. 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geological & Mineral Survey 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood, State Geologist 

November 17, 1982 

Susan Prestwich 
U. S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-69 for the month of 
October, 1982. 

The contract management Summary Report for the month of October is as 
follows; 

Hours worked 
Wages and Benefits 
Overhead 
Travel and per diem 
Reproduction 
Equipment 
Supplies 
Equipment maintenance 

Total 

753.5 
$4,900.60 
1,831.39 
1,283.07 
237.15 
000.00 
55.72 
215.58 

$8,523.51 

Sincerely, 

,/ 
Robert H. Klauk 

RHK/co 

Board Kenneth R. Poulson, Ch. .iiman 
Laurence H. Lortman 

Peter E. Mutthies 

Robert W. Bernick • Benton Boyd 
Natalie A. Maim .ckrodt 
Elliot Rich 

a n fjq'..ic 3f. j f t i in,K 



Project Status Report No. DOE/ER/28393-69 

Contract No. DE/AS07/77ET/28393 

Report Period: October, 1982 

For the month of October, 1982, the following was accomplished regarding 
Utah's geothermal assessment program: 

I Escalante Valley - The report has been reviewed and minor changes are 
presently being made. 

II Jordan Valley 

A. Meiiji Resource Consultants has completed 10 preliminary gravity 
modeling profiles. 

B. The final report is scheduled to be completed on December 1, 1982. 

III Box Elder, Davis, and Weber Counties 

A. Equipment failure precluded completing temperature-depth profiling by 
November 1, 1982. 

B. Profiling is continuing. 

IV Utah Valley - The gravity report is continuing to be written. 
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STATE OF UTAH 
* NATURAL RESOURCES & ENERGY 

Utah Geological & Mineral Survey 

wk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood, State Geologist 

December 8, 1982 

Susari Prestwich 
U. S. Department of Energy 
550 Second Street 
Idaho Falls, ID 83401 

- ID 

Dear Susan: 

Attached is Project Status Report No. D0E/ER/28393-70 for the month of 
November, 1982. Five copies of the Cache Valley Report are enclosed. Also as 
per our phone conversation, Chad Gourley and myself are attending the workshop 
on geothermal wells to be held in Reno, Nevada from January 31 to February 2, 
1983. 

The contract management Summary Report for the month of November is as 
follows: 

Hours worked 
Wages and Benefits 
Overhead 
Travel and Per Diem 
Reproduction 
Equipment 
Supplies 
Equipment and Mainten 

Total 

608 

ance 

$3975.75 
1396.95 
1050.84 

7.50 

45.00 

6476.04 

Sincerely, 

Principal Investigator 

RHK/co 

Board/Kenneth R. Poulson, Chairman 
Laurence H. Lattman 

Peter E. Matthies 

Robert W. Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 

on equal opportunily employer . please recycle paper 



Project Status Report No. DOE/ER/28393-70 

Contract No. DE/AS07/77ET/28393 

Report Period: November, 1982 

For the month of November, 1982, the following jWas accomplished regarding 
Utah's geothermal assessment program: 

I Escalante Valley - The report has been submitted to the UGMS review board 
and UURI/ESL for review. 

II Utah Valley - The gravity portion of the report is scheduled to be 
completed and submitted for review by January 1, 1983. 

III Jordan Valley - Meiiji Resource Consultants is continuing to model the 
gravity data. 

RHK/co 
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STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geo log i ca l & Minera l Survey 

B'ack Hcwk vV.:;\ • ;>:.:;t l a k e City, u\ '-41 ."iS • •*...'! L,O 

September 24, 1982 

Susan Prestwich 
U.S. Department of Energy-ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-67 for the months of 
July and August, 1982. 

Results of an internal audit of the geothermal program through June 30, 
1982 indicate the following: 

Balance as of June 30, 1982 
Total expenditure from July 1, 1982 
through June 30, 1982 

Balance as of July 1, 1982 

270,689.43 

135,484.04 
135,205.39 

The contract management Summary Report for the months of July and August, 
1982 are as follows: 

Hours worked 
Wages and benefits 
Overhead 
Travel and per diem 
Reproduction 
Equipment 
Supplies 

1338 

Total 

9,258.94 
4,656.34 
1,440.75 
109.30 
90.00 
9.50 

15,564.83 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

"irt-Cf^ 

RHK/ay 
attachment 

Boofd kennet •'.ai!f' 

.kjttr 



Project Status Report No: DOE/ER/28393-67 
Contract No: DE/AS07/77ET/28393 
Report Period: July and August, 1982 

For the months of July and August, the following was accomplished 
regarding Utah's geothermal assessment program: 

I. Cache Valley - Report is in the process of bsing published. 

II. Escalante Valley - The report has been completed and is presently 
proceeding through the UGMS review process. 

III. Jordan Valley - Meiiji Resource Consultants is continuing to model 
the gravity data. 

IV. Box Elder, Weber and Davis Counties 
A. Chemistry sampling has been completed. 
B. Temperature-depth measurements of holes of opportunity have 

commenced. 

V. Utah Valley 
A. Gravity modeling has been completed. 
B. The portion of the report pertinent to the gravity is presently 

being written. 

VI. Yellowstone Institute - as per prior DOE approval, the institute was 
attended from August 19 through August 29, 1982 
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STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geological & Mineral Survey 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood, State Geologist 

September 24, 1982 

Susan Prestwich 
U.S. Department of Energy-ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-67 for the months of 
July and August, 1982. 

Results of an internal audit of the geothermal program through June 30, 
1982 indicate the following: 

Balance as of June 30, 1982 
Total expenditure from July 1, 1982 
through June 30, 1982 

Balance as of July 1, 1982 

270,689.43 

135,484.04 
135,205.39 

The contract management Summary Report for the months of July and August, 
1982 are as follows: 

Hours worked 
Wages and benefits 
Overhead 
Travel and per diem 
Reproduction 
Equipment 
Supplies 

1338 
9,258.94 
4,656.34 
1,440.75 
109.30 
90.00 
9.50 

RH</ay 
attachment 

Total 15,564.83 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

Board Kenneth R Poulson, Chairman 
Laurence H, Lattman 

Peter E Matthies 

Robert W Bernick • Benton Boyd 
Natalie A Mallinckrodt 
Elliot Rich 



Project Status Report No: DOE/ER/28393-67 
Contract No: DE/AS07/77ET/28393 
Report Period: July and August, 1982 

For the months of July and August, the following was accomplished 
regarding Utah's geothermal assessment program: 

I. Cache Valley - Report is in the process of being published. 

II. Escalante Valley - The report has been completed and is presently 
proceeding through the UGMS review process. 

III. Jordan Valley - Meiiji Resource Consultants is continuing to model 
the gravity data. 

IV. Box Elder, Weber and Davis Counties 
A. Chemistry sampling has been completed. 
B. Temperature-depth measurements of holes of opportunity have 

commenced. 

V. Utah Valley 
A. Gravity modeling has been completed. 
B. The portion of the report pertinent to the gravity is presently 

being written. 

VI. Yellowstone Institute - as per prior DOE approval, the institute was 
attended from August 19 through August 29, 1982 
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\ '. STATE OF UTAH 
, ,^-^ NATURAL RESOURCES & ENERGY 
/ , -*' Utah Geological & Mineral Survey 

k "OvVi. '.V'J, • Self I oke City, iC 341:' n . -.(ji-.'̂ g 

J u l y 1 4 , 1 9 8 2 
2/i 4c'f̂  i \ 'M' 

Su.snn I'r'c'Htwlch 
i i . S . hf'jj.-rrtnient of Energy - ID 
SSI) Si-copd S t r e e t 
"Ui,-ilio i'al ! s , i n 8.3401 

Dear Susan : 

A t t a c h e d a r e c o p i e s of P r o j e c t S t a t u s R e p o r t No. DOE/ER/28393-66. The 
c o n t r a c t IManagement Summary R e p o r t f o r t h e month of A p r i l i s a s f o l l o w s : 

Hours worked 
V/ages and B e n e f i t s 
(Xrerhead 
Travel and Per Diem 
Reproduction 
Equipment 
Computer 
S u p p l i e s 

597 

T o t a l 

$ 3 , 8 9 2 . 7 9 
2 , 0 1 7 . 8 8 

9 5 6 . 1 1 
3 9 . 6 0 
0 0 . 0 0 
3 8 . 7 3 

_ 0 0 . 0 0 

$ 6 , 9 4 5 . 1 1 

Thank you , 

S i n c e r e l y , 

R]IK/co 
At t achment 

; . ; • ' • ' • • ' • • • ' ' - y / - : : . , 

ROBERT H. KLAUK 
Principal Investigator 



PROJECT STATUS REPORT NO. DOE/ER/28393-66 

CONTRACT NO, DE/AS07/77ET 28393 

REPORT PERIOD: June, 1982 

For the month of June, the following was accomplished regarding Utah's 
geothermal assessment: 

I Cache Valley - The report is being sent to DOE for approval. 

II Escalante Valley - The report is continuing to be written. 

III Geophysical modeling of the Wasatch Front - Meiiji Resource Consultants 
are continuing to work on the project. 

IV Box Elder County - The chemistry sampling has been completed. 

V Weber and Davis counties - Chemistry samples are continuing to be collected, aontract Modification - Utah received contract modification A009 which is 
irm until March 31, 1983. 
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STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geological & Mineral Survey 

606 Block Hawk V\/ay • Salt Loke City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atv^^ood, State Geologist 

June 3, 1982 

Susan Prestwich 
U.S. Department of Energy 
550 Second Street 
Idaho Falls, ID 83401 

ID 

Dear Susan: 

Attached please find copies of Project Status Report No. DOE/ER/28393-65. 

The contract Management Summary Report for the month of April is as 
fol1ows: 

Hours worked 
Wages and Benefits 
Overhead 
Travel and Per Diem 
Reproduction 
Equipment 
Computer 
Supplies 
Registration for Yellowstone Institute 

Total 

Thank you. 

RHK/co 
Attachment 

715 
$4,472.31 
2,232.83 
1,228.25 

56.10 
0.00 
0.00 

103.82 
350.00 

$8,443.31 

Sincerely, 
..-1 

.'N- . ^ : 

Robert H. Klauk ' ^ 
Principal Investigator 

Board/KennGth R. Poulson, Chairman 
Laurence H. Lattman 

Peter E. Matthies 

Robert W. Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 

an equal opportunity employer . please recycle paper 



PROJECT STATUS REPORT NO. DOE/ER/28393-65 

CONTRACT NO. DE/AS07/77ET 28393 

REPORT PERIOD: May, 1982 

For the Month of May, the following was accomplished regarding Utah's 
geothermal assessment: 

I. Cache Valley - The report should be sent to DOE in June for approval. 

II. Escalante Valley 
A. Additional data reduction was conducted. 
B. The report is continuing to be written. 

III. Geophysical Bid Package 
A. The contract with Meiiji has been signed. 
B. Deliverable date for the Jordan Valley is August 1, 1982. 
C. Deliverable date for the remainder of the data is October 1, 1982. 

IV. Technology Transfer 
A. Bruce Hill (consulting geologist) requested infonnation on a 

geothermal well drilled in Box Elder County. 
B. The name of the well was "Geothermal Kinetics Utah Steam Venture 

No. 1 Davis." 

V. Box Elder, Weber, and Davis counties 
A. Chemistry sampling of Box Elder County is scheduled to be 

completed by July 1, 1982. 
B. Chemistry sampling has commenced on Weber and Davis Counties. 

VI. Contract Modification - Word has not been received regarding the 
status of the contract modification proposal sent to DOE on April 28, 
1982. 
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ENERGY INSTITUTE i.-)C\Cn 

Box 3EI/L.15 Cruces. New Mexico 88003 v ^ 
Telephone (5051 646-1745 ^ 

June 3, 1982 

Susan Prestwich, Program Manager 
Energy and Technology Division 
U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

The enclosed was inadvertantly not included in the April, 1982 Project 
Status Report for Modifica-ion A005, Contract DE-AS07-78IDO1717. Please 
attach it to the histogram already provided. 

Also, please provide us with a replacement name for Bob Gray. His mail 
is being returned to us from DOE. 

Thank you. 

Sincerely, / v LAA- ^ ^ ^ ' 

Arleff1l^.^Lf^^'^^>-^ ^ ^ 1 " ^ ^ ^ ^ 
Program Director ^ 

cc FY 81-82 DE-AS07-78IDO1717 File 
Fraser, DOE - 1 copy 
Jones, DOE - 1 copy 
Foley, UURI - 1 copy 
Laughlin, LANL - 1 copy 



y?. 

BUDGET AMOUNT $236,480 
MONTHLY STATUS REPORT TO DOE 

The following is a task by task description of the work performed through 
April 1982. 

Task 1: Work is continuing on entry of geothermal data into HISS. A camera-
ready technical paper and updated New Mexico bibliography was pre
pared and presented at the Roundup Conference in Salt Lake City. A 
comprehensive low-temperature geothermal resource assessment biblio
graphy is being prepared for distribution by the State of New Mexico. 
Program administration and task coordination is continuing. 

Task 2: The work at NOAA has been reinitiated on the New Mexico map. Draft 
of tectonics data is complete. Hydrology and gravity data sets are 
being drafted. The data obtained from Union Geothermal on the Baca 
Location //I have been analyzed and forwarded to NOAA. 

Task 3: Actual temperature and geotemperature data sets are being drafted. 
Magnesium corrections to the Na-K-Ca geotemperatures have been com
puted, all of which resulted in no change to the original data set. 
References for each of the data sets have been compiled and are 
being checked for completion. 

Task 4: Final copy of location map is complete. Residual Bouguer gravity 
map has been inspected for errors and final corrections are being 
made. Tectonic map is in the final drafting process. Magnesium 
corrections to the Na-K-Ca geotemperatures have been computed, all 
of which resulted in no change to the original values. Substantial 
newspaper publicity covering the search for well locations has been 
obtained and has been valuable in locating new wells for logging. 
Six more wells have been logged, one on the southern edge of the 
Baca geothermal field had a bottom-hole temperature of 27.5°C at 47 
meters with a gradient of 358°C/km. Field work continued on the 
Santa Ana Pueblo lands and the possibility of drilling a 30G-ft 
gradient hole with State of New Mexico funds is being explored. 
Attempts are being made to have an electrical resistivity survey 
completed near the expected anomaly prior to siting the gradient 
well. 

Task 5: The USGS aeromagnetic map making project was site visited. Work is 
proceeding smoothly with a scheduled completion date in early 
September. 
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' ' ^ f S L STATE OF UTAH 
* ^ NATURAL RESOURCES & ENERGY 

Utah Geological & Mineral Survey 

606 Blacl< Hawl< Way • Salt Lake City, UT 84108 • 801-581-6831 

pe^h 

Scott M. Mctheson. Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood State Geo'ogis' 

May 13, 1982 

Susan Prestwich 
U.S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached please find copies of Project Status Report No. DOE/ER/28393-5'4 
for the month of April, 1982. 

The Contract Management Summary Report fcr the month of April is as follows; 

866 Hours worked 
Wages 4 Benefits 
Overhead 
Travel and Per Diem 
Reproduction 
Equipment 
Computer 

Error from Apri l 
Wages & Benefits 
Other 

Total 

Total 

5,391.43 
2,546.58 
539.60 
56.30 
8.00 
66.44 

8,608.35 

1,000.00 
18.23 

1,018.23 

RHK/ay 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

Board Kenneth R Poulson Chairman 
Laurence H Lattman 

Peter E Matthies 

Robert W Bernick • Benton Boya 
Natalie A, Maiiincxroat 
Elliot Pich 



Project Status Report No. DOE/ER/28393-64 
Contract No. DE/AS07/77ET 28393 
Report Period: April, 1982 

For the month of April, the following was accomplished regarding Utah's 
geothermal assessment: 

I. Cache Valley - the report is presently being reviewed. 

II. Escalante Valley - the report is being written. 

III. Geophysical Bid Package - Meiiji has proceeded with the modeling of 
the Jordan Valley gravity and aeromagnetic data. 

IV. Technology Transfer - Canyon Meadows 
A. A warm spring was sampled at the Canyon Meadows subdivision for 

analysis. 
B. The water sample was sent to UURI/ESL for analysis. 
C. The water temperature recorded was 24°C. 

V. Box Elder, Weber and Davis Counties 
1. Field work is to commence on May 15, 1982 
2. It is estimated that a maximum of 130 water samples will be 

collected for analysis. 

VI. Contract Modification 
1. The second contract modification was sent on April 28, 1982. 
2. A "No Cost" time extension was granted through June 30, 1982 to 

allow time for the appraisal of the proposed modification. 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geo log i ca l & Minera l Survey 

606 Blaci< Hawl< Way • Salt Lal<e City, UT 84108 • 801-581-6831 

Scott IVI. Mat l ieson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve A twood , State Geologist 

January 7, 1982 

Roy Mink 
U. S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Roy: 

Attached p l ea se find copies of P ro jec t S t a tu s Report Ho. DOE/ER/28393-60 
for t h e month of December 1981. 

The Contract Management Summary Report for the month of December i s as 
fo l lows : 

Hours worked 
Wages and b e n e f i t s 
Overhead 
Travel 
DVM logging cable 
Reproduction 
Misc. supplies 

1065 
$ 6,227.48 
3,271,04 
608.12 

2,776.04 
200.80 
35.54 

Total $13,119.02 

RHK/co 

ROBERT H. KLAUK 
Principal Investigator 

Board. Kenneth R. Poulson, Chairman 
Laurence H. Lattman 

Peter E. Matthies 

Robert W. Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 



January 7, 1982 

Project Status Report No. DOE/ER/28393-60 
Contract No. DE/AS07/77ET 28393 
Report Period: December 1981 

For the month of December, the following was accomplished regarding Utah's 
geothermal assessment program: 

I. Utah Valley 

A, Chemistry analyses have been completed. 

B, Additional chemistry data have been retrieved from the USGS. 

C, An additional thermal gradient was logged, bringing the total to 15. 

II Cache Valley - The report is being written. 

III Milford-Beryl Area 

A. Chemistry analyses have been completed. 

B. The data are being reduced. 

IV Contract modifications 

A. The contract modification was completed. 

B. The modification was sent on December 11, 1981. 

V Technology transfer - No requests were received. 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geo log i ca l & Minera l Survey 

Scott M. Matheson, Governor 
Temple .A, Reynolds, Executive Director 

Genevieve A twood , State Geologist 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581^6831 

y^vu 
February 3, 1982 

Susan Prestwich 
U. S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached please find copies of Project Status Report No. DOE/ER/28393-61 
for the month of January, 1982. 

The Contract Management Summary Report for the month of January is as 
follows: 

Hours worked 

Wages and benefits 

Overhead 

Travel & Per Diem 

Computer 

Reproduction & supplies 

Chemistry 

744 

$4559.88 

2198.75 

1514.35 

93.27 

364.89 

35.50 

Total $8766.64 

RHK/co 

Board/Kenneth R. Poulson, Chairman 
Laurence H. Lattman 

Peter E. Matthies U T A H 

Sincerely, 

/C^;/£V V- .A, -^^^^ -• 
ROBfeRT H. KLAUK 
Principal Investigator 

Robert W. Bernick . Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 



February 3, 1932 

Project Status Report No. DOE/ER/28393-61 
Contract No. DE/A307/77ET 23393 
Heport Period: January, 1982 

For the month of January, the following was accomplished regarding Utah's 
geothermal assessment program: 

I Jordan Valley 

A. The 30 gradients logged for the Jordan Valley ara presently being 
evaluated. 

B. The GEOTHERi^ forms for all wells 20°C or higher in the valley have 
been completed and are presently being checked for accuracy. 

II Utah Valley 

A. Six profiles have been established for gravity modeling. 

B. Modeling is to proceed in February. 

III Cache Valley 

A. Another well, adequate for gradient logging, has been located, bringing 
the total to 12. 

B. The first draft of the report is scheduled to be completed in February, 

IV Milford - Baryl Area 

A. 35 thermal gradient logs are being evaluated. 

B. The first draft on the report is scheduled to be completed in February. 

V Wasatch Front Gravity Modeling 

k. The "Request For Proposal" for gravity modeling of the Jordan Valley 
and selected hot springs along the Wasatch Front was advertised on 
January 25, 1982. 

B. A. contractor is projected to be selected in February. 

VI Technology Transfer 

A. No requests were received. 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah G e o l o g i c a l & Minera l Survey 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

March 5 , 1982 

xt. 3 / , o 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve A1^A/ood, State Geologist 

Susan Prestwich 
U.S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached please find copies of Project Status Report No. DOE/ER/28393-62 
for the month of February, 1982. 

The Contract Managemant Summary Report for the month of January is as 
follows: 

Hours worked 

Wages and Benefits 

Overhead 

Travel and Per Diem 

Reproduction and Supplies 

839.5 

$5048.99 

2524.12 

346.66 

183.59 

Total $3108.36 

RHK/co 

Sincerely, 

ROBERT H. KLAUK 
Principal Investigator 

Board Kenneth R. Poulson, Chairman 
Laurence H. Lattman 

Peter E. Matthies 

Robert W Bernick • Benlon Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 



March 5, 1982 

Project Status Report No. DOE/ER/28393/62 

I Jordan Valley 
A. The gradient analysis has been completed. 
B. A geothermal well is being drilled near the prison; UGMS hopes to run 

a gradient log, subsequent to completion, to add to the data base. 

II Utah Valley 
A. Gravity modeling of the six designated profiles has been temporarily 

suspended; new density information regarding Utah Valley is being 
procured from Gulf Oil. 

B. Upon arrival of this information, modeling will commence. 

III Cache Valley 
A. The chemistry analysis was reviewed by UURI/ESL. 
B. The first draft of the report has been reviewed. 
C. Final revisions and drafting a re being completed. 

IV Milford-Beryl Area 
A. Data analysis has been completed. 
B. The first draft of the report has commenced. 

V Wasatch Front Gravity Modeling 
A. Bids were received from Meiiji Resource Consultants and Ertec 

Western, Inc. 
B. Bids were $15,000 and $19,000 respectively. 
C. Meiiji was tentatively chosen as the contractor, subject to DOE 

approval. 

VI GEOTHERM File - The entries for the Jordan Valley, Utah Valley and the 
Escalante Valley have been completed and are ready to be sent to the USGS. 

VI Technology Transfer 
A. Paul Simmons requested assistance to evaluate a reported warm spring 

in Provo Canyon. 
B. Michael Cox requested any additional information that may be available 

on Wasatch Warm Springs. 
C. Scott Holmgren inquired about aid in evaluating the potential of 

Belmont (Udy) Hot Springs. 
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IA 
STATE OF UTAH 
NATURAL RESOURCES & ENERGY 

"•"̂  Utah Geological & Mineral Survey 

-k r'.avA Way • Salt Lake City, UT 84108 • 801-581-682 

Sco" u1. Motnesor; G 
Temple A Reynolds. L.'ecufive '• 

G e n e v e v e Atwood State G-: 

April 15, 1932 

Susan Prestwich 
iJ.S. Department of Energy - ID 
'550 Sacond Street 
:da;io Frails, ID 83401 

Dear Susan: 

.̂tt̂ ched please find copies of Project Status Report No. DOE/ER/28393-63 
for t.ie nonth of March 1982. 

Th.3 Contract Management Summary Raport for the month of January is as 
follC'/s: 

r'.ours -worked 1010 
i/.9ges and Benef i t s 
Overhead 
Travel and Per Diem 
Registration for State Coupled 
Reproduction 
I'Oiii p u t e r 
Suppl ies 
Equipment 
Chemistry analysis 

TOTAL 

$5,013.48 
2,978.95 

512.64 
135.00 
93.50 

201.05 
17.94 

1,031.67 
142.00 

$10,108.29 

RHX/co 

Sincerely, 

ROBERT H. KLAUK 
Principal Investigator 

Board • fieth R Poulson, Chairrr.on 
Laurencv; H. l aTtman 

Petei E Matthies 

Rooert v.', Bc7!i.iCi< • eentcn Boyc; 
NorG;:e A Ma!tnci.'''at 



April 14, 1982 

Project Status Report No. DOE/ER/28393-63 
Contract No. DE/AS07/77ET 28393 
Report Period: March 1982 

For the month of March, the following was accomplished regarding Utah's 
geothermal assessment: 

I Jordan Valley 
A. A geothermal well being drilled approximately one mile north of the 

Utah State Prison was completed to 1500 feet. 
B. The hole was not logged due to blockage at 40 feet. 
C. The driller (Paul Billings) reported that the hole was being abandoned 

due to lack of warm water. 

II Utah Valley 
A. A gradient hole was relogged due to the possibility of error. 
B. The gradient log data are presently being reduced. 

III Cache Valley 
The report is in the final stages of review and should be completed 
in May. 

IV Escalante Valley 
The report is in the final writing stages and should be completed in 
May. 

V Technology Transfer 
A. Greg Call (Real Estate agent) requested information regarding geo

thermal potential near the International Center on North Temple in the 
northwest portion of Salt Lake County. 

B. Nick Carling (Real Estate agent) requested information on warm wells 
located in the vicinity of Saltair Beach on the south shore of the 
Great Salt Lake. 
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f^ruary 17» 1982 
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•Scott M. Mathwion, Govdmor 
Temple A. Reynolds, Executive Director 

. Genevieve Atwood, State Geologist 
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tK'^sm^Prjestwich on February 17, 1982, 
*ens*t)» WJttl̂  April 30, 1982 to continue 

f^lly tilts extension will provide enough 
sa|,#or the modification of the existing 

iratiBf̂  geothennal resources. 

Slilwerely, 

Robert H. Klauk 
Principal Investigator 

4iCstii9<ioAl^4jtxlttnOf^^ 
* P«terE, 'Ma i t tT^ 

Robert W. Bemlcl< •Benton ^oyd 
NOtoHe A. Mallinckrodt 
atotRich 

On eciuat opportunity employer . please recycle paper 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geologicoi & Mineral Sun/ey 

606 Biacl< Hawl< Way • Salt Lalte City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds. Executive Director 

Genevieve Atwood, State Geologist 

February 3, 1982 

Susan Preatwioh 
U. S. Department of Energy 
550 Saoond Street 
Idaho Falls. 10 SS'tOl 

- ID 

Dear Susan: 

Ott December 11, 1981, I sent a proposal for the modification of Contract 
No, DE-AS07-77ET 28393 A006 requested from Roy Mink as per a phone conversation 
on October 21, 1981. I understand that Roy has subsequently left DOE. I have, 
as of this date, not received a response to the proposal; however, as of 
January.1, 1982, I have been operating under that proposal. If there is some 
problem with this, I would appreciate hearing from you. 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

RHK/co 

Board/Kenneth R. Poulson, Chairman 
Laurence H. i . .- ' on 

Peter E. \-: ' >$ 

on e;ju(i 

Robert W, Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 

•.\\,- <•.'[')i>H,ver . oiecise rorvcie pare-



Daceaiber 11 , 19S1 

Contract DE-4S07-77ET 28^93 
Correspondence SJo. D0£/SR/23'ji93''54 

Roy Mink 
Department of Energy 
550 SecofiJ Street 
XJirw Fa l l s , ID 83H01 

Dear Rey: 

Enclosed, please find five copies of our proposal to aodify the a«i~tlag 
State Resource Assessoient Contract So. D£-AS07'-77£T 28393. ?Iease ba «t.!yi.«ed 
tha t Induced in the (vopos:^! are funa» for two t r i p s to Idaho Fdi la , Iji<w>.fflr 
to#o people for posalbl* progress meetings es well as one t r i p to Denver, ' ;̂ . 
Colorado for two people for e possible regional a»8«ssajent tea-* ae^t in^, ane 
t r i p to San Diejo, California tuj present a paper a t QIC end o«e t r i p for on* 
person to Yellowstone Parx, Myoaics to attend a seotiieraial ?hor% ooyrsv*. 

Sincerely, 

Sob«rt H. n»uk 
Principal Investi/iator 

RHK/ay 
enclosures 

u&-«' BS&Si; ' ; 



W STATE OF UTAH 
• v ^ i ' . # NATURAL RESOURCES & ENERGY 
% ' ' f ' • Utah Geological & Mineral Sun^ey 

606 Biock Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
TerriDie A. Reynolds, executive Oirec'cr 

Genevieve Atwood, State Geoiog s» 

A PROPOSAL TO MODIFY THE EXISTING INVESTIGATION OF 
UTAH'S LOW TEMPERATURE GEOTHERMAL RESOURCES (1981-82) 

I . INTRODUCTION 

Under c o n t r a c t with t h e U.S. Department of Energy (DOE), the Utah 
Geological and Mineral Survey (UGMS) has been conduct ing r e sea r ch to advance 
the u t i l i z a t i o n of low-tempera ture geothermal r e sou rce s in the S ta t e of Utah. 
The o r i g i n a l c o n t r a c t , des igna ted as EG-77-S-1679 but l a t e r changed to DE-AS07-
77ET 28393, commenced Ju ly 1, 1977. The c u r r e n t c o n t r a c t s (both S ta t e Coupled 
and MX) a r e to e x p i r e on February 28 , 1982. 

II. TASKS COMPLETED 

The following tasks have been completed under previous modifications of the 
contract: 

A. To accomplish a synthesis of data available concerning the distri
bution of potential low and moderate temperature geothennal resources in the 
State of Utah. This task was completed in the form of UGMS Report of 
Investigation No. 129 by Harry D. Goode in November, 1978. 

B. To conduct preliminary field surveys of the following promising sites: 

1. Crystal Hot Springs, Salt Lake County, Utah. 

The Crystal Hot Springs report was completed as UGMS Report of 
Investigation No. 139, October, 1979. A subsequent report based 
on gravity and aeromagnetic modeling, as v/ell as extension of the 
State Forestry Well (SF/1) and the drilling of the Utah State 
Prison well (USP/1) has been completed and is being puolished 
through the Utah Energy Office. 

2. Warm Springs fault area. Salt Lake City, Utah 

The Warm Springs fault geothermal area report was completed as 
UGMS Report of Investigation No. 140, October-, 1979. 

Board/Kenneth R. Poulson, Chairman 
Lourence H. Lattman 

Peter E, Matthies 

Robert W Bernick • Benton Boyd 
Natalie A, Mallinckrodt 
Elliot Rich 



3 . Midway Hot Springs a r e a , Wasatch County, Utah 

The Midway Hot Springs area r e p o r t was completed as UGMS Report 
of I n v e s t i g a t i o n No. 142, June , 1979. 

4. Utah Hot Spr ings , Weber and Box Elder Count ies , Utah 

5 . Crys ta l (Madsen) Hot Spr ings , Box Elder County, Utah 

6. Udy (Belmont) Hot Spr ings , Box Elder County, Utah 

7 . L i t t l e Mountain - South a r e a , Weber County, Utah 

The Utah Hot Spr ings , Crys t a l (Madsen) Hot Spr ings , Udy Hot 
Spr ings and L i t t l e Mountain-South geothermal area r e p o r t s have 
been completed as UGMS Report of I n v e s t i g a t i o n No. 141, October, 
1979. 

C. To submit over 650 e n t r i e s to the GEOTHERM f i l e p e r t a i n i n g to waters 
20°C or g r e a t e r . These e n t r i e s have been submi t t ed . 

D. To submit approximately 1,600 r e c o r d s dea l ing with waters in the 
temperature range of 15.5 to 19.5°C. These r e c o r d s have been compiled but 
have not been submitted to GEOTHERM because the USGS subsequent ly decided t h i s 
da ta i s too voluminous and not n e c e s s a r i l y of much v a l u e , k le t te r - to t h i s 
f a c t , from Jim B l i s s , i s a t t a c h e d . 

I I I . TASKS PRESENTLY BEING CONDUCTED 

The following t a s k s a re p r e s e n t l y being conducted under c o n t r a c t -nodifica-
t ion A006: 

A. Update new or overlooked da ta and submit to GEOTriERM. 

B. Determine t h e sou rce , d i s t r i b u t i o n and p o t e n t i a l l y useful thermal 
energy in the Jordan Va l l ey . 

C. Determine the s o u r c e , d i s t r i b u t i o n and p o t e n t i a l l y useful ther.nal 
energy in Utah Va l l ey . 

D. Determine the s o u r c e , dis tr- i .but ion and p o t e n t i a l l y useful thor.nal 
energy in the Cache Va l l ey . 

E. Conduct a geothermal reconna i ssance of the Mi l ford-3ery l (formerly MX) 
area which c o n s i s t s of background r e s e a r c h , aqueous chemis t ry , water tempera
t u r e s and thermal g r a d i e n t measurements. 

F. Write addendums to UGMS Reports of I n v e s t i g a t i o n Nos. 140 and 141 
r e s u l t i n g from geophys ica l modeling of g r a v i t y and aero:tia,3r.etic surveys . 

G. Publish a r e p o r t c^ geothermal r e sou rce s of tne '.•/,3satch Front area 
a f t e r ccsnpletion of a l l foregoing d e l i v e r a b l e s . 



I V . EQUIPMENT 

The following equipment has been purchased under contract modification 
A006: 

2 Specific ion meters 
3 pH electrodes 
1 'Chloride electrode 
1 Fluoride electrode 
1 TSI SCT mater 
t Temp probe - DVM 

4,500' of cable 
5 YSI temp probe heads 

2 - 142 backflushlng filter systems and related supplies 

V. PROPOSED PROGRAM CHANGES 

Inaanuoh as the MX deployment area has been scrubbed, UGMS suggests that 
the balance of the money or ig ina l ly proposed for geothermal assessment in the 
Milfbrd-Beryl area would bet ter serve tha State of Utah in some other area. 
Therefore, UGMS proposes to invest igate geothermal potent ia l in Davis and Weber 
Counties, in those areas not presently under invest igat ion by UURI/ESL. In 
order to implement these changes and to complete the remaining del iverables for 
which UGMS i s responsible , the following l i s t of tasks are proposed to be 
completed by December 31, 1982 using those funds remaining from Modification 
A006: 

A. Complete the compilation and ver i f ica t ion of loca t ions , well 
s t a t u s , ownership, water temperature measurements, and the 
col lec t ion of water samples for chemical analysis in the Utah 
Valley and Jordan Valley. 

B. Ck>llect thermal gradient measurements on selected wells in 
promising locat ions within the study area. 

C. Compile, and in te rp re t where necessary, appropriate exist ing 
geological and geophysical data within the study area for use 
In area specific inves t iga t ions . 

D. All exis t ing gravity data from the previous year ' s work as well 
as some aeromagnetic data will be modeled. An integration of 
these models wil l be developed. 

E. The UGMS wil l furnish a report on the Jordan Valley, a report on 
Utah Valley, as well as addenda to the s i t e specif ic report on 
Utah Hot Springs, Crystal Hot Springs and the Warm Springs Fault 
area, based on r e s u l t s of the geophysical modeling and of in te r 
p re ta t ion . 

F. The contractor shall revise data in the GEOTHERM f i l e including 
(1) correction of data already sutmitted, and (2) updating with 
new overlooked da ta . 

G. Complete the compilation and ver i f ica t ion of locat ions , well 
s t a t u s , ownership, water temperature raeasureiients, and the 



c o l l e c t i o n of water samples for chemical a n a l y s i s in the Mil fo rd-
Beryl a r e a . 

H. Co l l ec t thermal g r a d i e n t measurements on se l ec t ed wel l s in 
promising l o c a t i o n s in the Mil ford-Beryl a r e a . 

I . The UGMS w i l l fu rn ish a r e sou rce assessment r e p o r t on the 
Milford-Beryl area based on t h e l i m i t e d s tudy conducted. 

J . Complete the compi la t ion and v e r i f i c a t i o n of l o c a t i o n s , well 
s t a t u s , ownership , water tempera ture measurements, and the 
c o l l e c t i o n of water samples for chemical a n a l y s i s in the Cache 
Va l l ey . 

K. C o l l e c t thermal g r a d i e n t measurements on se l ec t ed we l l s in 
promising l o c a t i o n s wi th in the study a r e a . 

L. The UGMS w i l l fu rn ish a r e p o r t on the Cache Val ley . 

M. (Joraplete t h e compila t ion and v e r i f i c a t i o n of l o c a t i o n s , well 
s t a t u s , ownership , water tempera ture measure;nents, the c o l l e c t i o n 
of water samples for chemical a n a l y s i s as well as ther-inal 
g r a d i e n t measurements on s e l ec t ed we l l s in Davis and iVeber 
Count ies . 

N. The UGMS w i l l fu rn ish a r e p o r t on Davis , Weber, and Box Elder 
c o u n t i e s 

0 . The UGMS w i l l a l so furn ish a r e p o r t on the geothermal resources 
of the Wasatch Front a r e a . 

VI. WAYS AND MEANS 

Personnel DOE ijTAH 

Pro jec t Manager (10% t ime) 
Wages & Bene f i t s 

P r i n c i p a l I n v e s t i g a t o r (90% t ime) 
Wages & Bene f i t s 16,458 

Geolog is t (10S t ime) 
Wages & Benef i t s 

Geol. Tech. H I (100% t ime) 
Wages & Benef i t s 20,542 

Geol. Techs. I I (100% t ime) 
Wages & Benef i t s 45,150 

DraftKnan 
Wages Sc Bene f i t s 4,300 

Overhead 
3 9 . I J Wages & Benef i t s 41,000 

J^, 

13. 

2. 

269 

182 

950 



Registration 

Travel & Per Diem 

Computer 

Subcontracts 
Data Evaluation 
Chemistry 
Isotope Analysis 
Supplies and Reproduction 

- Data Purchase 
Computer 

Miscellaneous 

Publications 

TOTAL 

500 

18,000 

3.000 

20,000 
3.550 
1,000 
5,000 
3,000 
3,000 

2,000 

$ 184,500 

10,000 

$28,569 

GS»E¥IEVE ATWOOD 
Direc tor 

.r^^^'Aj 
ARCHIE D. SMITH 
Project Manager 

f/r^MS 
Principal Investigator 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Branch of Resource Analysis 
345 Middlefield Road 

Menlo Park, California 94025 

November 30, 1981 

Mr. Robert Klauk 
Utah Geological and Mineral Survey 
606 Black Hawk Way 
Salt Lake City, Utah 84108 

Dear Bob, 

To include a spring or well in the GOETHERM Information sy 
temperatures are near mean ambient air temperature for a g 
presents problems. The general criteria is that a spring 
have fluids which exceed the average ambient air temperatu 
10°C. In Utah, the average ambient air temperatures are u 
Obviously lower temperatures are present at higher elevati 
additional criteria, we would generally find it inappropri 
sites in GEOTHERM for Utah where the observed temperature 
less than 20°C. Therefore, wells with fluid temperatures 
and 19.5°C would not meet this criteria. Where additional 
available and appropriate, sites not meeting the temperatu 
included. 

stem where 
iven region 
or well should 
re by at least 
sually near 10°C. 
ons. Without 
ate to include 
of the fluid is 
between 15.5°C 
criteria is 
re can be 

We look forward to any contributions you feel are appropriate to the 
GEOTHERM Infonnation System. Please give me a call if you need further 
clarifiations or any assistance. 

Sincerely yours, 

9 
James Bliss 
Geologist 
GEOTHERM Information System 
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STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geo log i ca l & Minera l Survey 

606 Biack Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott IVI. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve A twood , State Geologist 

December 15, 1981 

Roy Mink 
U. S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Roy: 

Attached please find copies of Project Status Report No. DOE/ER/28393-59 
for the month of November, 1981. 

The Contract Management Summary Report for the month of November i s as 
follows: 

Hours worked 
Wages and Benefits 
Overhead 
Travel 
Chemistry Analysis - ESL 
Equipment Repair 
Reproduction 
Computer 
Misc. Supplies 

901 
$ 6,363.60 

3,241.63 
1,981.00 
1,739.50 

70.73 
110.50 
48.96 
313.98 

Total $ 13,779.95 

Sincerely, 

ROBERT H. KLAUK 
Principal Investigator 

RHK/co 

Board/Kenneth R. Pouison, Chairman 
Laurence H. Lattman 

Peter E. Matthies ' U T A H 

Robert W. Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 

ol opporrLjniK' en'io'ovef . plecKO recvC'e pope-



December 15, 1981 

Project Status Report No. DOE/ER/28393-59 
Contract No. DE/AS07/77ET 28393 
Report Period: November, 1981 

For the month of November, the following was accomplished regarding Utah's 
geothermal assessment program: 

I Jordan Valley 

A. Time was spent analyzing the 30 geothermal gradients previously logged 

II Utah Valley 

A. The gravity countour map has been completed. 

B. Fourteen thermal gradients have been logged. 

III Cache Valley 

A. The report is being written. 

IV Milford-Beryl Area 

A. Fifty chemistry samples have bean col lec ted . 

B. Thirty-five thermal gradients have been logged. 

V Contract Modifications 

A. Time was spent modifying the existing contract modification A005. 

VI Technology Transfer 

A. No requests were received. 
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STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geo log i ca l & Minera l Survey 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

December 15, 1981 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve A twood , State Geologist 

Roy Mink 
U. S. Department of Energy - ID 
50 Second Street 
Idaho Falls, ID 83401 

Dear Roy: 

Attached p lease find copies of P ro jec t S t a t u s Report No. DOE/ER/28393-58 for 
the month of October 1981. 

The c o n t r a c t Management Summary Report for the month of October i s as 
fo l lows : 

Hours worked 
Wages and Benef i t s 
Travel 
Overhead 
GRC registration 
Equipment repair 
Equipment purchase - 5 YSI 
Thermister Probes 

1199.5 
$ 6,581.86 

3,101.87 
3,493.09 
135.00 
78.00 

435.10 

Total $ 13,874.92 

ROBERT H. KLAUK 
Principal Investigator 

RHK/co 

Board/Kenneth R. Poulson, Chairman 
Laurence H Lattman 

Peter E. Matthies 

(iobeft W Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 



December 15, 1981 

Project Status Report No. DOE/ER/28393-58 
Contract No. DE/AS07/77ET 28393 
Reporting Period: October, 1931 

For the month of October, the following was accomplished on Utah's geo
thermal assessment program: 

I Jordan Valley 

A. Time was spent reviewing gravity data to help determine those areas to 
be modeled. 

B. Isotope samples at UURI/ESL have bean cataloged and located on a base 
maps. 

C. 30 gradients have been logged. 

II Utah Valley 

A. The gravity countour map is 90^ complete. 

B. 15 to 20 water wells look promising for gradient logging - 5 have been 
completed. 

III Cache Valley 

A. Existing gravity reports have bean reviewed and subsequently it has 
been determined that subcontracting for a limited survey would not 
best utilize the funds available. 

B. Water chemistry on 90 well samples has been completed and 12 thermal 
gradient holes have been logged. 

C. The report is in the process of being written. 

IV Milford-Beryl Area 

A. 50 wells have been sampled. 

B. Gradient logging is presently being conducted. 

V Technology Transfer 

A. No requests were received. 
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APPENDIX A7 

For the Contract Period January 1, 1981, through December 31, 1982 

Article A-1 - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) As part of the continuing effort in Re source Assessment, in Utah, Davis, , - t r i Qa-~,\ 

Weber, Box Elder, Salt Lake, and Cache counties, the following work will 

be performed by UGMS. 

Task 1. Complete the compilation and verification of locations, well 

status, ownership, water temperature measurements, and the 

collection of water samples for chemical analysis in the Utah 

Valley and Jordan Valley. 

Task 2. Collect thermal gradient measurements on selected wells in 

promising locations within the study area. 

Task 3. Compile, and interpret where necessary, ^iifi existing geological 

and geophysical data within the study area for use in area 

specific investigations. 

Task M. 'All existing gravity data from the previous year's work as well 

as some aeromagnetic data will be modeled. An integration of 

these models will be developed. 



/' Task 5. The UGMS will publish a report on the Jordan Valley, a report on 

Utah Valley, as well as site specific report on Utah Hot Springs, 

Crystal Hot Springs and the Warm Springs Fault area based on 

results of the geophysical modeling and interpretation. 

Task 6. The contractor shall revise data in the GEOTHERM file including 

(1) correction of data already submitted, (2) updating with new 

overlooked data, and (3) the submission of approximately 1,600 

records dealing with waters in the temperature range of 15.5 to 

19.5 degrees C. 

Task 7. Complete the compilation and verification of locations, well 

status, ownership, water temperature measurements, and the 

collection of water samples for chemical analysis in the Milford-

Beryl area. 

Task 8. Collect thermal gradient measurements on selected wells in 

prcxnising locations in the Milford-Beryl area. 

Task 9. The UGMS will publish a resource assessment report on the 

Milford-Beryl area based on the limited study conducted. 

Task 10. Complete the compilation and verification of locations, well 

status, ownership, water temperature measurements, and the 

collection of water samples for chemical analysis in the Cache 

Valley. rt)»-»S'V V<stev«A^ Vy "Dee;.! 

Task 11. Collect thermal gradient measurements on selected wells in 



promising locations within the study area. 

Task 12. The UGMS will publish a report on the Cache Valley. 

Ta«ic M . 

Article A-II - WAYS AND MEANS OF PERFORMANCE 

Personnel DOE UTAH 

A^ Smith/H. Doelling 

Wages & 

R. H. Klauk 

Wages & 

Geol. Tech. 

Wages & 

Geol. Techs 

Wages & 

Draftsman 

Wages & 

Benefits 

Benefits 

III 

Benefits 

. II 

Benefits 

Benefits 

20,542 

46,150 

4,300 

3,641 

29.601 

2,892 

Overhead 

39.U Wages 4 Benefits 40,768 

Travel 4 Per Diem 22,800 

Computer 3.000 



Subcontracts 

Data Evaluation 25,000 

Chemistry 3.550 

Isotobe 1,000 

Reproduction 3.000 

Equip. Maintenance 4 Repair 1,000 

Data Purchase 3,000 

TOTAL i 174,110 



U T A H 

DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 
SCOrr M. MATHESON 

Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

September 16, 1981 

Roy Mink 
U.S. Department of Energy-ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Roy: 

Attached, please find two copies of Project Status Report No. DOE/ER/28393-
56 for the month of August, 1981. 

Regarding the Contract Management Summary Report, I am sending the follow
ing information to you: 

DOE DOE-MX 

Man hours worked 
Wages and benefits 
Travel 
Misc (post., computer, etc) 
Printing and Reproduction 
Contracts (UURI-ESLD) 
Equipment 
Overhead 

735 
4,226.14 
624.38 
428.01 
92.50 
425.26 

1,782.14* 
2,579.70 

10,158.13 

0 
0 
0 
0 
0 
0 
0 
0 

0 Totals 

•A portion of this amount may be transferred to the MX portion of the 
contract. 

Sincerely, 

J. Wallace Gwynn 

JWG/ay 



U T A H 

DONALD T. MCMILLAN 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

September 16, 1981 

SCOrr M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

Project Status Report No.: DOE/ER/28393-56 
Contract No.: DE/AS07/77ET28393 
Reporting Period: August, 1981 

During the month of August, 1981, the following work was completed on 
Utah's geothermal assessment program: 

1. Correspondence: Project Status Report No. DOE/ER/28393-55 

2. Major Equipment Purchase: one conductivity meter, one specific ion meter 
plus the probes, and three down-hole temperature probe cable heads. In 
addition, the following items have been ordered: a) 4,500 feet of 4-conduotor 
cable, b) multimeter, c) thermisters. 

3. Jordan Valley Project: Still no comment has been received from DOE ' 
regarding our interim report. However, D. Foley frora UURI-ESL has made some 
coments. Data continues to be assessed, gradients are being measured and 
chemistries are being run. 

4. Crystal Hot Springs (prison) PON: Attempts are being made to obtain money 
for a flow test. Equipment purchases are being made (DOE money), personnel 
interviews have been held and Chad and Janet have been offered jobs. Both have 
accepted. At least one more position of the two remaining will be filled. 

5. Utah and Cache Valleys, Utah: Water samples for chemical analyses are 
being collected. Janet deVries at USU is anlyzing those samples from Logan 
and UURI is analyzing those from Utah Valley. Debbie continues to work on the 
gravity data from the Utah and (}oshen valleys. 

6. User Assistance Program: Reports have been completed for one area in the 
Jordan Valley and one area just south of Brlgharo City. 

7. DOE-M-X: Very little time spent on the M-X phase of the DOE work. 

8. Public Inquiries: During the month, seven public inquiries were received 
as follows: 

a. Roger Snith - geothermal resources near Brigham City, Utah. 
b. Joan Ennis (2) - geothermal resources at Midway, Utah. 
c. Randy Hosklns - geothermal resources near Provo, Utah. 
d. S. Shetland - geothermal info - Lawrence Livermore Lab. 
e. J. Kalool - geothermal Infor near Beryl, Utah 

r. ^ / i y ^ i f ! ^ t : ^ ^ < ^ •̂ ^̂ S*'̂ '̂**'*-̂ '̂ ^ 

JWG/ay 

J. Wallace Gwynn 
Project Manager 

^ 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geologicol & Mineral Survey 

606 Black Hav^^k Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Motheson, Governor 
Temple A. Reynolds, Executive Director 

Genev ieve AhA/ood, State Geologist 

October 23 , 1981 

Roy Mink 
U.S. Department of Energy-ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Roy: 

Attached please find five copies of Project Status Report No, 
DOE/ER/28393-57 for the month of September, 1981. 

Regarding the Contract Management Summary Report, I have not 
been able to obtain these data from our administrative assistant; 
they will be forwarded as soon as they are obtained. 

DOE MX 

Man Hours Worked 
Wages and Benefits 
Travel 
Misc (postage, coiiq>uter, etc) 
Printing and Reproduction 
Contracts (UURI-ESL) 
Equipment 
Overhead 

717.5 79 

Sincerely, 

J. Wallace Gwvnn ^ ' 

S^Qi/acy 

J . Wallace Gwynn 
P r o j e c t Manager 

Board/Kennetri R. Poulson, Chairman 
Laurence H. Lattman 

Peter E. Matthies 

Robert W. Bernick • Benton Boyd 
Natalie A. Mallinckrodt 
Elliot Rich 

0''i eoiio! opportunity ernplcver . please recycle paper 



October 23, 1981 

Project Status Report No: DOE/ER/28393-57 
Contract No: DE/AS07/77ET28393 
Reporting Period: September, 1981 

During the month of September, 1981, the following work was com
pleted on Utah's geothermal assessment program: 

1. Correspondence: Project Status Report No. DOE/ER/28393-56 

2. Major equipment purchases: one specific ion meter plus probes; 
one pipette washing assembly. 

3. Jordan Valley: Bob met with Dave Cole of UURI-ESL and discussed 
water chemistry and isotope analyses. Considerable time was also spent 
running thermal gradients where the last of the holes were available. 
About 3 to 4 holes are yet to be probed. Chemical analyses were at a 
standstill during the latter part of the month due to the lack of D.I. 
water. 

4. Utah Valley: Debbie has progressed to the point in her gravity 
work of doing profile modeling; UGMS sampling of approximately 61 wells 
has been completed; contact has been made with the USGS to obtain chemi
cal analyses on 60+ more holes in northern Utah Valley; thermal gradient 
measurements will start as soon as Greg gets on board. 

5. Logan Valley: Time has been spent obtaining chemical and temper
ature gradient information in Cache Valley. 

6. Crystal Hot Springs PON: Bob Klauk has kept in touch with Jeff 
Burks regarding a pump test at Crystal Hot Springs. 

7. Considerable time has been spent in setting up and maintaining 
equipment, training personnel, conducting lab work and preparing for entry 
of Utah Valley data into the computer. 

8. MX Geothermal Work: Most of the time was spent preparing people 
and equipment for water sampling in Milford-south area. 

9. Public Inquiries: Jack Kaleel (contractor), Jim Byrne (Utah 
Energy Office), Noel Gibbs (developer), Wise. Geol. Survey, G.E. Bettinger, 
Jan Bienik. 

' r ^ / < / ^ ^ r ^ 

J. Wallace Gwynn 
Project Manager 

JWG/ay 



UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

U T A H 

DONALD T. M C M I L L A N 
Director 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

October 14, 1981 

Roy Mink 
U.S. Dept. of Energy-ID 
550 Second Street 
Idaho Falls, Idaho 83401 

Dear Roy: 

A week ago or so I discussed with you the possibility of having the 
UURI-ESL chemical laboratory do complete analyses of our water samples from 
the "M-X" area in the southwestern part of the state. This work we would 
be charged for; the remaining "free" analyses that UGMS has coming from 
UURI-ESL we want to reserve for the state coupled work. You indicated that 
you saw no problem in this arrangement. Based on this discussion, I am 
proceeding, and will take our first group of samples to ESL's laboratory 
today. 

Sincerely, 

J. WALLACE GWYNN 
Research Section 

JWG/co 
cc: D. Foley 

C. Warr 



U T A H 
DONALD T. M C M I L L A N 

Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

August 12, 1981 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

Roy Mink 
U.S. Department of Energy 
550 Second Street 
Idaho Falls, ID 83401 

- ID 

Dear Roy: 

Enclosed, please find two copies of Technical Progress Report 
No. DOE/ER/28393-56 for the time period of May - July, 1981. If you 
have any questions, please feel free to call me. 

Sincerely. 

J. WALLACE GWYNN '•' 
Project Manager 

JWG/co 
Enclosure 
cc: E. G. Jones 

N. W. Fraser 
R. Gray 
D. Foley 



DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

August 12, 1981 

Technical Progress Report No. DOE/ER/28393-56 
Cont rac t No. DE/AS07/77ET28393 
Report ing Per iod : May 0 1 , 1981 through Ju ly 3 1 , 1981 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

The Utah Geological and Mineral Survey, under contract with the U. S. 
Department of Energy (DOE), has been engaged in research to advance the 
utilization of low temperature resources in the State of Utah. The following 
quarterly Technical Progress Report summarizes the work in progress or com
pleted since April, 1981. 

Contract Period 

Contract Modification M006, dated March 01, 1981, extends the present 
contract period until February 28, 1982, Consideration is revised to increase 
the Support Ceiling by $250,728 to a revised Support Ceiling of $642,858. In 
as much as this contract was not officially received by UGMS until after June 01, 
1981, a no-cost time extension will likely be requested at a later date. 

Summary of Contract Expenses: (DOE) 

May June July Total 

Man hours worked 

Wages and benefits 

Trâ fel 

Miscellaneous* 

Printing and Reproduction 

Contracts 

Equipment 

Overhead 

Totals 

397 

$2,162.16 

$ 491.18 

$ 47.92 

$ 88.02 

$1,835.77 

$4,625.05 

•Includes computer charges and postage 

June 

481 

$2,591.51 

$ 331.11 

$ 57.56 

$ 149.72 

$1,799.26 

$4,929.16 

July 

728.5 

$4,522.47 

$ 566.95 

$ 639.38 

$1,408.85 

$1,526.01 

1606.5 

$ 9,276.14 

$ 1,389.24 

$ 744.86 

$ 237.74 

$ 1,408.85 

$ 5,161.04 

$8,663.66 $18,217.87 

-1-



Siammary of Contract Expenses: (MX) 

May June July Total 

Man hours worked 94 94 

Wages and benefits $260.80 $260.80 

Travel 

Miscellaneous 

Printing and Reproduction 

Contracts 

Equipment 

Overhead $385.39 $385.39 

Totals $646.19 $646.19 

Summary of Contract Research - DOE 

1. Jordan Valley: UGMS has still not received any comments from DOE on the 
Jordan Valley Progress Report that was sent out about tJiree months ago. 
During the past three months, an evaluation of the in-house chemical data 
continues to be made and temperature gradients are being taken in a number 
of available wells. Data are being gathered and assembled for preparation 
of the final Jordan Valley report. To be included in this report will be 
an interpretation of the entire Jordan Valley gravity data set. 

2. Utah Valley: Water chemistry and temperature data are currently being 
gathered. Water samples will be analyzed at UURI-ESLD. The gravity data 
for the Utah Valley area is being interpreted by D. Davis as part of an 
M.S. Thesis. As an outgrowth of a three week computer training course 
taken by R. Darling, it is anticipated that much of the Utah Valley data 
will be put on computer for data storage, retrieval and manipulation. 

3. Cache Valley - Logan area work: During the past three months, J. de Vries 
has been obtaining water samples and running water chemistries at Utah 
State University laboratory facilities. This work is a cooperative effort 
between the Survey's DOE program and Ms de Vries, as part of a thesis program. 

4. Utah State Prison PON program: A great deal of UGMS time has not been 
devoted to this program during the past three months. 

5. Meeting: R. Klauk attended the May 4-6 meeting in Glenwood Springs, Colorado. 

6. Geotherm File: Little effort has been expended on this work. 

7. Public Inquiries: These have been reported in the Monthly Progress reports; 
about 12 have been received. 

• 2 -



Summary of Contract Research - MX 

Because of the uncertainties of the MX project and because of the delays 
in getting funding, little has been done on MX during the past three months. 
At present, U(3MS is recruiting for two individuals to work in the MX area -
gathering water temperatures, chemistries and water well gradients. Preparatory 
work has included pulling driller reports on wells in the Milford-Beryl area. 

! / 

J. WALLACE GWYNN 
Project Manager 

JWG/co 
cc: E. G. Jones 

N. W. Fraser 
R. Gray 
D. Foley 

-3-



U T A H 
DONALD T. M C M I L L A N 

Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

August 12, 1981 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

Roy Mink 
U.S. Department of Energy 
550 Second Street 
Idaho Falls, ID 83401 

- ID 

Dear Roy: 

Attached, please find two copies of Project Status Report No. DOE/ER/ 
28393-55 for the month of July, 1981. Copies are also being sent to R. Gray, 
M. Reed, and D. Foley. 

Regarding the Contract Management Summary Report, I am providing the 
following information to you: 

DOE MX 

Man hours worked 

Wages and benefits 

Travel 

Misc. (postage, computer, etc.) 

Printing and reproduction 

Contracts 

Equipment 

Overhead 

Totals 

728.50 

$4,522.47 

$ 566.95 

$ 639.38 

$1,408.85 

$1,526.01 

$8,663.66 

94 

$260.00 

$385.39 

$646.19 

JWG/co 
Attachments 
cc: E. G. Jones 

N. W. Fraser 
R. Gray 
?̂. Foley 

r ̂ / 

sincerely. 

J. WALLACE GWYNN 
Project Manager 



U T A H 

DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

August 12, 1981 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

Project Status Report No. DOE/ER/28393-55 
Contract No. DE/AS07/77ET28393 
Reporting Period: July, 1981 

During the month of July, 1981, the following work was completed on 
Utah's geothermal assessment program: 

1. Correspondence: Project Status Report No. DOE/ER/28393-54. 

2. Major Equipment Purchases: Water filter, pim:ip and filter papers. 
Other pieces of equipment are in the process of being ordered. 

3. Jordan Valley: Assessment of in-house data continues. Thermal 
gradients are being taken throughout the valley. 

4. Utah Valley and Logan area: Water samples for chemical analyses are 
being collected. Samples from Utah Valley will be submitted to UURI/ 
ESLD for analysis; samples from Logan will be analyzed by Janet de Vries 
at the Utah State University laboratory facilities. 

Utah State Prison PON assistance: 
meetings and in document review. 

Some time has been spent attending 

6. Cheryl Prawl was hired and has been working on both DOE and MX work. 

7. Riki Darling has attended the last week of a computer training course. 
It is expected that this training will be put to use in the Utah Valley 
resource evaluation. 

10. 

User Assistance Program: Bob Klauk spent some time investigating and 
writing a report on the geothermal potential of a property west of the 
prison. 

Pviblic Inquiries: Inquiries regarding geotJiermal matters were received 
from A. J. Wiegand of Alternative Energy, Inc.; and J. CSoeltz of Salt 
Lake City. 

MX activities: UGMS is currently obtaining a hiring register through 
the state's employment office to hire two geologic interns to work in 

-1-



the MX area. This process has been painfully slow. In-house MX work 
that has been completed has included filing and obtaining drillers logs 
for wells in the Milford-Beryl area. 

/y / //i/f7rJ-^rri>U. --f^Ay^ . 

J. W. GWYNN 
Project Manager 

JWG/co 
cc: E. G. Jones 

N. W. Fraser 
R. Gray 
D. Foley 

-2-



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 
SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-581-5283 

MEMORANDUM 

30 July 1981 

TO: Robert Klauk, UGMS 

FROM: Duncan Foley 

RE: Review of "Progress report on the geothermal assessment of the Jordan 
Valley, Salt Lake County, Utah" 

I have reviewed the copy you provided of the above mentioned report and 
have several general comments to make. I would like to emphasize, however, 
that these are my comments as a reviewer; they should not be taken as official 
DOE review of the draft report. 

I find three general areas of concern about this report. The first is 
that a lot of the supporting data you base your interpretations on are not in
cluded in the report. UGMS may wish to consider three additional publications 
or a major expansion of this report. The three supporting publications would 
be: 

1) Gravity stu<iies - a large scale detaile(d map presenting station num
bers, and corrected values, with accompanying text and table presenting 
the principal facts. Such data would greatly enhance the presentation 
of your gravity interpretations and would allow other investigators to 
perform their own interpretations. 

2) Geochemical studies - a map with sample locations accompanied by a 
table with all analytic results. At present, a reader would not be 
able to establish how you got to the displayed Piper diagram, what 
overlap might exist in chemical species among water types, and what 
other interpretations might be required. 

3) Thermal studies - a more detailed map should be presented, with 
either map or tabular display of actual measurements. Well depth 
and flow rate data, where available, should also be displayed. 

My second concern is that the data included are in some cases inadequately 
referenced (Murphy, 1979, p. 4, to the best of my recollection did not do any 
original seismic studies) or inadequately presented. In particular, I find not 



Page Two 

only the scale of the plates hard to use, but as you have heard me comment, I 
feel that an up-to-date base map would be appropriate. 

My third concern is perhaps the most crucial. UGMS is in a unique position \̂  
to be able to draw upon many data sources and integrate these data into a unified 
interpretation of the geothermal occurrences in the valley. In this draft re
port, however, I do not find such an integration. Each data set is treated 
almost individually, and the integration into a unified package is lacking. For 
instance, you discuss in detail hydrologic sub-districts and aquifers, but I do 
not find integration of either the districts or the aquifers in your discussions 
of temperature and water quality. The temperature data are"one case where you 
seek explanations in terms of geologic structures interpreted on the basis of the 
gravity data; inclusion of hydrologic, heat flow, thermal gradient, and litho
logic parameters is missing. Perhaps the Utah Roses well in Sandy can provide 
the other data packages. Structural controls are important on controlling water 
geochemistry, but so are rock type, residence time, temperature, and other factors. 
These should be integrated into your models. 

In reading reports such as this one on the Jordan Valley, I personally look 
for the authors presentation of hypothetical target models. I can infer tenta
tive models based on your presentation of the data, but I would prefer to have you 
suggest at least one, or multiple if required, working models. I am left with the 
feeling that rather than following your suggestion 4 (p. 16) to collect more geo
chemical data, interpretation of the 238 existing points might be more fruitful. 

I will be happy to discuss these and other points with you at your convenience. 

Duncan Foley 

DF:gm 
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DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 
SCOTT M. MATHESON 

Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

June 17, 1981 

Mr. Roy Mink 
Dept. of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Roy: 

Attached, please find two copies of Project Status Report No. DOE/ER/ 
28393-53 for the month of May, 1981. Copies are also being sent to R. Gray, 
M. Reed and D. Foley. 

Regarding the Contract Management Summary Report, I am sending you the 
following information: 

Man hours worked (5 persons) 
Wages & Benefits 
Travel 
Misc. (postage, computer, e t c . ) 
Printing & reproduction 
Contracts 
Equipment 
Overhead 

JWG/af 

cc: R. Gray 
M. Reed 
D. Foley 

397 hours 
$2162.16 
491.18 
47.92 
88.02 

1835.77 

Total $4625.05 

c : > ' ^ ' -•''SZrta.-^-^'^yW^^^...,-

Wallace Gwynn 
Project Manager 



June 17, 1981 

Project Status Report: DOE/ER/28393-53 
Contract No.: DE/AS07/77ET28393 
Reporting Period: May, 1981 

During the month of May, the following work was completed on Utah's 
geothermal assessment program. 

1. Correspondence: Project Status Report No. DOE/ER/28393-50; Technical 
Progress Report No. DOE/ER/28393-51 and Jordan Valley Progress Report (Draft 
Copy for Review) No. DOE/ER/28393-52. 

2. Utah State Prison PON: Some time was spent in resource assessment review 
and in providing illustrations. 

3. Jordan Valley work: Six draft copies of the Jordan Valley report were 
sent to DOE for review. As of this writing, no comments on the report have 
been received by UGMS. Additional work o r information to be added to this 
report will include discussions of the Jordan Valley gravity interpretation, 
thermal gradients and geothermometry. 

4. Other Wasatch Front Work: An interpretation of the Utah Valley gravity 
data is being started, and UGMS is working with Janet DeVries, a graduate 
student at U.S.U. in Logan. Janet will be doing a geothermal thesis project 
in the vicinity of Logan, Cache County, Utah. 

5. M-X work: Other than looking through the air photos received from Fugro 
(Ertec), no M-X work was done during May. 

6. Bob Klauk prepared for, attended and presented a talk at the May DOE 
meetings in Glenwood, Colorado on May 4-6. 

7. Some work has been done towards entering the data collected last summer 
into the GEOTHERM file. 

8. UGMS has received its contract with DOE. 

9. Considerable time has been spent preparing field chemistry methodology 
for doing water chemistry during the coming field season. This is necessary 
in as much as UURI-ESL will no longer be able to do certain analyses such as 
SO4 and TDS. 

J. Wallace Gwynn 
Project Manager 

JWG/af 

cc: R. Gray 
M. Reed 
D. Foley 



U T A H 

DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

7^ 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

May 1A> 1981 

Ms. M. A. Widmayer 
Dept. of Energy - ID 
550 Second Street 
Idaho Falls, ID 83-401 

Dear Maggie: 

Attached, please find two copies of Project Status Report No. DOE/ER/28393-50 
for the month of April, 1981. Copies are also heing sent to R. Gray, M. Reed 
and D. Foley. 

Regarding the Contract Management Summary Report, I am sending you the 
following information: 

Man Hours worked (6 persons) 
Wages and Benefits 
Travel 
Misc.(postage, computer, etc.) 
Printing and Reproduction 
Contracts (UURI-ESL) 
Equipment 
Overhead 

568.5 hours 
.$2,812.69 

220.00 
359.99 
166.50 
50^.85 

2,^28.32 

J. W. Gwynn 
Project Manager 

JWG/af 

cc R. Gray 
M. Reed 
D, Foley 



May 14, 1981 

Project Status Report: DOE/ER/28393-50 
Contract No.: DE/AS07/77ET28393 
Reporting Period: April, 1981 

During the month of April, the following work was completed on Utah's 
geothermal assessment program. 

1. Correspondence: Project Status Report No. D0E/ER/28393-'48. 

2. Utah State Prison PON: Review of Utah Energy Office report to DOE. 

3. Jordan Valley Work: A draft copy of the Jordan Valley interem or annual 
report has been completed and will be sent to DOE for review within a day or so. 

4-. Utah Valley. A meeting was held with Greg Jorgensen to review his progress. 
Valley cross sections showing well perforations have been started as well as 
static water levels and artesian wells plotted. Work is progressing. 

5. Very little M-X work has been conducted. Some data has been received from 
Fugro (ERTEC) - includes air photos. 

6. Preparations are being made for the summer'field season, mainly in the 
line of water chemistry. This work will be conducted mainly in Utah Valley and 
near Logan in Cache Valley. We are also making preparations for making inter
pretations of the gravity data in the Jordan Valley and in Utah Valley. 

7. Bob Klauk made preparations for and presented a project review at the 
Glenwood Springs meeting during the May 05-6 meetings. 

8. Public Inquiries 
a. Grad. Student at U. of Utah. 
b. Karl Schaefer - Green house info. - Park, PA 
c. Grad. student of Utah State University 
d. About 350+ requests for copies of the geothermal map - given to UGfilS 

by Skip Theberge. 

NOTE: As of now UGMS has not received a renewal of our State Coupled contract -
with or without the M-X monies. Our current no cost-time extension ends on 
May 22, 1981. UGMS will be required to terminate the interns that are working 
on this project if a renewal is not negotiated on or before that date. 

/ • / - . . - / 

J. WALLACE GWYNN 
Project Ifenager 

JWG/af 

cc: R. Gray 
M. Reed 

D, Foley 



UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

U T A H 

DONALD T. M C M I L L A N 
Director 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

May 14, 1981 

Ms. M. A. Widmayer 
Dept. of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie: 

Please find enclosed two copies of Technical Progress Report No. 
DOE/ER/28393-51, covering the time period from February 01, 1981 through 
April 30, 1981. 

Sincerely, 

J. WALLACE GWYNN 
Project Manager 

'-̂ -vf*-̂ *-*̂  

JWG/af 

cc: R. Gray 
M. Reed 
D. Foley 



May 14, 1981 

Technical Progress Report: DOE/ER/28393-51 
Contract No.: DE/AS07/77ET28393 
Reporting Period: February 01, 1981 through April 30, 1981 

The Utah Geological Survey, under contract with the U.S. Department of 
Energy (DOE), has been engaged in research to advance the utilization of low 
temperature resources in the State of Utah. The following Technical Progress 
Report discusses the work in progress as completed since January 31, 1981, 

Contract Period 

The ending date of this current contract was recently extended by a no-
cost time extension, modification M005 from February 28 through May 22, 1981. 
This was done to allow adequate time for DOE to draw up the new contract. 

S-ummary of Contract Expenses: 

Man hours worked 
Wages & benefits 
Travel 
Miscellaneous* 
Printing & reproduction 
Contracts (UURI-ESL) 

(Meiiji) 
Equipment 
Overhead 

February 

659.5 
3525.88 

815.41 
247.40 
44.92 

6550.00 

2722.44 

Ijfeirch 

578 
3766.08 

365.15 
359.36 

653". 60 
. 
2312.96 

April 

568.5 
2812,69 
220.00 
359.99 
166.50 
504.85 

242^. 32 

Total 

1806 
10104.65 
1400.56 
966,75 
211,42 
504.85 

7303.60 

7463.72 

TOTALS $14,006.05 $7,457.15 $6,492.35 $27,955,55 

^Includes computer charges and postage. 

Major Equipment Purchases: None 

Summary of Contract Research 

1. Jordan Valley work: Since the last Technical Progress Report, the majority 
of the available data that are available have been compiled, analyzed, inter
preted and written up as a draft Progress report entitled "Progress Report on 
the Geothermal Assessment of the Jordan Valley, Salt Lake Coutny, Utah", 
No. DOE/ET/28393-49. 
for review. 

Copies are, at this writing, being distributed to DOE 

2, Other Wasatch Front Areas: Preparations are being made to collect and 
analyze water samples in both Utah Valley and in the Logan area of Cache Valley. 
In addition to these preparations, literature research and an analysis of 
other existing data on these areas are being concluded. 

3, The principal facts (through complete Bouguer for Jordan Valley and through 
simple for Utah Valley) have all been received from contractors. Preparations 
are now being made to have the interpretations of these data made for the two 

areas. 



4. M-X activity. Some data have been received by UOVIS from Fugro (ERTEC), 
but little time has been spent by UGVIS on this phase of the program. As the next 
contract between UGMS and DOE is completed, and as UCMS is assured of what 
area(s) are to be investigated, work will proceed. 

5. Utah State Prison PON work: U(MS activity in this work has diminished 
greatly, and has mainly been concerned with reviewing the resource assessment 
report. 

6. At this writing. Bob Klauk of UGMS attended the State Coupled meeting in 
Glenwood Springs, Colorado, and presented a paper covering the Jordan Valley 
program as it stands to date. 

7. Approximately 29 public inquiries have been received regarding geothermal 
resources within the state during the past three months. In addition, numerous 
copies of the State geothermal map have been mailed out. UCMS currently has 
about 600 copies of the map remaining. 

J. WALLACE GWYNN 
Project Manager 

JWG/af 

cc: R. Gray 
M. Reed 
D/ Foley 



y 

DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 
SCOTT M. MATHESON 

Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

April 14, 1981 

Ms. M.A, Widmayer 
Dept, of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie; 

Attached, please find two copies of Project Status Report No, DOE/ER/28393 
48 for the month of March. Copies are also being sent to R. Gray, M. Reed 
and D. Foley. 

Regarding the Contract Management Summary Report, I am sending you the 
following information: 

Man hours vrorked (7 persons) 
Wages & Benefits 
Travel 
Mis, (postage, computer, etc,) 
Printing & Reproduction 
Contracts (UURE-ESL) 

(Meiiji) 
Equipment 
Overhead 

578 hours 
$3766.08 
365.15 
359.36 

653.60 

2312.96 

$7457.15 

JjVG/af 

cc: R, Gray 
M. Reed 
D. Foley 

J. W. GWYNN 
Project Manager 



April 15, 1981 

Project Status Report: DOE/ER/28393-48 
Contract No: DE/AS07/77ET28393 
Reporting Period: March, 1981 

During the month of March, the following work was completed on Utah's 
geothermal assessment program. 

1. Correspondence: Correspondence No. 28393-47 (Project Status Report). 

2. Utah State Prison (PON) work: UGMS has done very little on this pro
ject during the past month. Pete Murphy, now with Fugro, has been working 
on the PON resource assessment report with Jeff Burks of the Utah Energy 
Office. -

3. Jordan Valley work: Data reduction and compilation are nearing com
pletion; the gap In the chemical data, in the northwestern portion of the 
valley, has been filled. Maps depicting the various chemical and physical 
parameters are about ready for final review prior to drafting. No gradient 
work has been completed, but needs to be done. 

4. We have received two copies each of the deliverables called for in our 
contract with UURI-ESL. 

5. Utah Valley: Greg Jorgenson continues to extract data from well logs 
and is preparing a water sampling program for the coming summer. 

6. M-X work: Due to the uncertainties with the DOE-M-X contract, little 
work, other than some literature research, has been done. 

7. Geothermal Public Inquiries: John Diamond, Glen White (Dames & Moore), 
David Hill (California Energy Commission), Scott Spjute (Utah State University), 
DOE Technical Information Center, P.J. Murphy, (Fugro), John Naser, 6 uniden
tified public inquiries. 

J. Wallace Gwynn 
Project Manager 

JWG/ay 



MEHORANDUM 

March 2, 1981 

TO: State Coupled Program Core Group 

FROM: Duncan Foley 

RE: Utah Resource Assessment Team Program review and proposal 

Meeting: 11 February, 1981, Idaho Falls, ID 

Attendees: Wally Gwynn, Bob Klauk, Utah Geological and Mineral Survey 
M.A. Widmayer, L.L. Mink, DOE/ID 
D. Foley, ESL/UURI 

GENERAL AND BUSINESS 

1. MX work in Utah will be accomplished as a modification to the State 
Coupled contract. This program will not take the place of the State 
Coupled work in the next year, but will be supplemental. 

2. UGMS has identified that an employee falsified analytic results in a 
portion of the Jordan Valley project area. The employee has been 
terminated, and the data are being recompiled. 

TECHNICAL 

1. UGMS reviewed the project to date. Work was on 7 hot spring systems, 
with thermal gradient drilling, geophysics, and geologic studies. 
These studies have been published as UGMS Reports of Investigations 
139, 140, 141, and 142. 

2. The emphasis during the past year has been on Wasatch front valleys. 
Preliminary investigations were made at Utah Valley, Cache Valley, 
and in Box Elder, Weber, and Davis counties north of Salt Lake City. 

3. Water chemistry and geophysical programs were carried out in the Jordan 
Valley (Salt Lake City area.) Six maps relating to the water studies 
are going to be produced. These are: location, depth, and definition 
of production zones within the valley fill sediments; water chemistry 
as a cation-anion map; trilinear plots; geothermal gradient; total 
dissolved solids; and temperature. The geophysical program has con
centrated on collection and integration of gravity data. About 850 
new stations have been occupied; this brings the total of stations 
in the Jordan Valley to about 2000. These have all been terrain 
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corrected at the University of Utah. The gravity data have not, 
however, been modeled and integrated with other geoscientific data 
sets. 

4. Tasks identified for next year's work: 

- Model the existing gravity data. It was strongly suggested that 
this work could be done in the private sector. 

- New gravity data will be available from the southern Utah Valley, 
and may be run in the vicinity of Logan, if other existing geo
physical data sets (e.g. seismic) are not found that could aid in 
interpretation of the hydrologic and structural interpretation of 
the range front. 

- Finish Wasatch Front and Cache Valley studies that have been 
started. 

5. UGMS indicated an interest in carrying on the geothermal program 
on state monies, should the federal program go defunct. They would 
prefer, however, to keep working with the DOE, as this allows an 
accelerated program. UGMS intends to publish a comprehensive Wasatch 
Front geothermal report in several years. 

ACTION ITEMS 

1. UGMS needs to identify an updated base map for depicting the Jordan 
Valley gravity and geochemical maps. 

2. UGMS is sending DOE/ID revised financial statements and suggested 
Statements of Work for MX. The MX material has been coordinated 
with ESL. 

DF:jr 
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UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 

SALT LAKE CITY, UTAH 84108 scOTT M. MATHESON 
(801) 581-6831 Governor 

GORDON E. HARMSTON 
DONALD T. M C M I L L A N Executive Director 

Director Department of Natural Resources 

September 12, 1980 

Ms. M.A. 'Widmayer 
Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie, 

Please find enclosed two copies of Project Status Report 
NO. DOE/ER/28393-30. 

Regarding the Contract Management Summary Report, I am 
sending you the following data: 

Man hours worked (9 people) 1086 hours 
Wages and benefits $4805.77 
Travel 1288.50 
Misc. 224.83 
Printing 
Contracts UURI-ESL 873.30 

Meiiji 14520.00 
Overhead 3062.75 
Equipment — 

Total $24,775.15 

Sincerely, 

J. Wallace 
Project Manager 
J. Wallace Gwynn 

JWG/af 

Encl. 



Project Status Report No. DOE/ER/28393-30 
Contract No. DE/AS07/28393 
Reporting Period: August, 1980 

During the month of August, the following work was completed 
on Utah's geothermal resources assessment: 

1. Correspondence 
a. 2 copies of Project Status Report No. DOE/ER/28393-28 

were sent to M.A. Widmayer on August 15, 1980. Copies were also 
sent to R. Gray, D. Foley and M. Reed. 

b. Six copies of Technical Progress Report No. DOE/ER/28393-29 
were sent to M.A. Widmayer on August 15, 1980. 

2. Utah State Prison PON work: A report on the gravity survey 
conducted in the vicinity of the prison was completed. A driller, 
Paul Billings, has been selected to deepen one hole near the prison 
and drill one hole. Drilling should start sometime during September. 
Pete Murphy attended one PON Selected meeting in Idaho Falls on 
August 27. 

3. Jordan Valley Project: The water sampling program is nearly 
complete. Temperature gradient collection was terminated about 
mid-month due to Dave Postle leaving for summer camp and the loss 
of a portion of the downhole probe. 

4. Gravity Survey by Meiiji Resources. Data collection by Meiiji 
is proceeding. To date, about 600 sites have been visited; sur
veying is somewhat below this level. This survey should be 
completed by October 05, 1980. 

5. Well location and varification work is also nearly complete 
in Davis, Weber, Box Elder and Cache counties. Additional work in 
these areas is being planned and instituted as the first phase 
of the work is completed. 

6. MX planning is progressing very well. Pete Murphy attended a 
planning meeting with Fugro on August 28. A tentative and very 
preliminary program plan - budget was submitted to DOE. A list 
of items we desire to obtain from Fugro was also drawn up and sub
mitted to Duncan Foley. 

/^r.;^^-€1^^'^'-"'^ 
J. Wallace Gwynn 
Project Manager 

JWG/af 



UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 
SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

U T A H 

DONALD T. M C M I L L A N 
Director 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

August 15, 1980 

Ms. M.A. Widmayer 
Department of Energy 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie, 

Please find enclosed two copies of Project Status Report 
No. DOE/ER/28393-28. 

Regarding the Contract Management Summary Report, I am sending 
you the following data: 

Man hours worked (9 people) 
Wages and benefits 
Travel 
Misc. (Inc. computer) 
Printing v 
Contracts (UURI-ESL) -\ 
Overliead 
Equipment 

1190 hours 
5345.81 
1725.00 
501.79 
225.48 
2997.50 
3219.77 
354.08^ 

Total 14369.43 

Sincerely, 

J.W. Gwynn 
Project Manager 

JWG/af 

cc: R. Gray (2) 
D. Foley (1) 
M. Reed (1) 



Project Status Report No. DOE/ER/28393-28 

Contract No. DE/AS07/28393 

Reporting Period: July, 1980 

During the month of July, the following work was completed 
on Utah's geothermal resources assessment: 

1. Correspondence 
a. Two copies of Project Status Report No. DOE/ER/28393-26 

were sent to M.A. Widmayer on July 15, 1980. Copies were also 
sent to D. Foley, R. Gray and M. Reed. 

b. Accompanying correspondence No. DOE/ET/28393-27 were the 
camera ready originals for UGMS Reports of Investigations No.'s 
139, 140, 141 and 142. These were sent on July 18, 1980. 

c. Correspondence related to the contract for geophysical 
services, sent to Mr. Joe Lee on July 22, 1980. 

2. Utah State Prison PON work: Work has consisted of gravity 
modeling and work towards obtaining a driller. To date, only two 
bids have been received. 

3. Jordan Valley Project: Almost all of the water well location 
and varification work has been completed, and work is progressing 
very well on obtaining water well temperatures and samples for 
water chemistry, temperature gradients are being obtained wherever 
possible. 

4. Utah Valley work: Essentially all of the well location and 
varification work has been completed. Continuing work is being 
planned and implemented. 

5. Northern Wasatch Front sites: The well location and varifi-
cation work has been completed in Box Elder County; nearing 
completion in Weber and Davis Counties, and progressing in Cache 
County. 

6. UGMS has contracted with Meiiji Resource Consultants, as of 
August 04, to conduct a gravity survey withiji_-iĴ e-̂ ordan Valley. 
Work on the contract should be completed lî ^̂ "̂  

7. UGMS has begun making plans for its involvement in the MX 
program in western Utah; both site specific and general geothermal 
resource assessments will be made. 

J. Wallace Gwyn 
Project Manager 

JWG/af 

cc: R. Gray (2) 
D. Foley (1) 

M. Reed (1) 



V 

DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 

SALT LAKE CITY, UTAH 84108 

(801) 581-6831 
SCOTT M. MATHESON 

Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

October 7, 1980 

Ms. M. A. Widmayer 
Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie: 

Please find enclosed two copies of Project Status Report No. 
DOE-ER-28393-32. Copies are also being sent to R. Gray, D. Foley 
and M. Reed. 

Regarding the Contract Management Suirmary Reports, I am sending 
you the following information: 

Man hours worked (8 people) 
Wages and benefits 
Travel 
Misc. (Postage & computer charges) 
Printing & reproduction 
Contracts (UURI-ESL) 

Meiiji 
Equipment 
Overhead 

Total 

773 hours 
$ 3,055.93 

793.20 
85.61 
7.50 

760.71 
7,260.00 

.00 
2,360.58 

$14,323.53 

JWG/ay 
cc: R. Gray (2) 

M. Reed (1) 
D. Foley (1) 

J. Wallace Gwynn 
Project Manager 



Project Status Report No. DOE-ER-28393-32 
Contract No. DE-AS07-28393 
Reporting Period: September, 1980 

During the month of September, the following work was completed 
on Utah's geothermal resources assessment. 

1. Correspondence: Six copies of Project Status Report No. DOE-
ER-28393-30 were distributed among yourself, D. Foley, R. Gray 
and M. Reed. 

2. Utah State Prison PON work: Preparations have been made in 
anticipation of starting to drill the two test holes. Expected 
starting date is now October 2 or 3. 

3. Jordan Valley Project: Water well sampling continues; samples 
being turned in to UURI-ESL for chemical analysis. Data is 
being analyzed. ESL has yet to replace cable head and thermistor 
on our down-hole temperature probe that they lost. 

4. Utah Valley and Northern Wasatch Front Areas: Work in these 
areas continues, but has slowed down due to the starting of the 
school year. 

5. The gravity contract work being done by Meiiji is nearing com
pletion. Data expected about October 15th. As the data is 
received, it will be routed to K.L. Ack via UURI-ESL for him 
to complete his data normalization-compilation contract work. 

6. Considerable time has been spent working up a budget and state
ment of work for the pending MX task. A number of meetings have 
been attended and two filing cabinets have been purchased. 

y^^^^^^^-^^ i^^^-?$^ i^^** - " -^ 

J. Wallace Gwynn 
Project Manager 

JWG/ay 
cc: R. Gray (2) 

D. Foley (1) 
M. Reed (1) 



DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 

SALT LAKE CITY, UTAH 84108 

(801) 581-6831 

Ju ly 15 , 1980 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department of Natural Resources 

Ms. M.A. Widmayer 
Department of Energy, ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie, 

Please find enclosed two copies of Project Status Report 
No. DOE/ER/28393-26. 

Regarding the Contract Management Summary Report, I am 
providing you with the following data: _ Ocf^ 

Man hours worked (9 people) 
Wages & Benefits 
Travel 
Misc. (inc. computer) 
Printing 
Contracts 
Overhead 
Equipment 

TOTAL 

JWG/af 

Encl. 

1147Hicrurs 
$4586.20 
1238.23 
1684.80 

2787.94 

$10297.23 

Sincerely, 

July '79-June '80 

$12,518.48 
3,647.56 
2,581.89 
975.50 

33,956.00 
14,598.06 
4,241.25 

$72,518.74 

J. Wallace Gwynn 
Project Manager 

cc: R. Gray 
D. Foley 
M. Reed 



Project Status Report No. DOE/ER/28393-26 
Contract No. DE/AS07/28393 
Reporting Period: June, 1980 

During the month of June, 1980, the following work was com
pleted on Utah's geothermal resources assessment: 

1. Correspondence 

Two copies of Project Status Report No. DOE/ER/28393-25 were 
sent to M.S. Widmayer on June 16, 1980. Copies were also sent to 
D. Foley, G. Brophy and M. Reed. 

2. Utah State Prison PON. Drilling specifications to deepen one 
well and drill a test well were submitted to the Utah Department 
of Finance and advertised for bids. (At the date of this writing, 
no bids were received by the opening date of July 08, and the job 
will need to be rebid.) 

3. Jordan Valley Work: 

a. Specifications for a gravity survey within the valley 
have been drawn up and submitted to the Finance Dept. to be adver
tised for bids. 

b. A good portion of the well search and varification has 
been completed. Approximately two townships remain. 

c. The water chemistry portion of the program is now well 
under way. Samples are being submitted to UURI-ESC for total 
analysis. Samples for isotope analyses are also being collected 
for ESC. 

d. Our downhole temperature probe is now operational and is 
being used to measure temperature gradients as wells become avail
able. 

4. Well location and varification work is also progressing very 
well in Utah Valley and in the northern Wasatch front areas. 

5. The gravity compilation and normalization work being done by 
UURI-ESC is progressing very well. The first phase work has been 
completed and delivered to UGMS on the Jordan Valley, Utah Valley 
and northern Wasatch Front areas. As the new UGMS gravity study is 
completed (now out for bid), that data will be provided to UURI-ESC 
for incorporation into the existing Jordan Valley gravity network 
for the completion of the contract work. 

J.Wallace Gwynn 
Project Manager 

JWG/af 

cc: R. Gray 
D. Foley 
M. Reed 



UTAH GEOLOGICAL AND MINERAL SURVEY 

U T A H 

DONALD T. M C M I L L A N 
Director 

606 BLACK HAWK WAY 
SALT LAKE CITY. UTAH 84108 

(801) 581-6831 

J u l y 1 5 , 1980 

SCOTT M. MATHESON 
Governor 

GORDON E. HARMSTON 
Executive Director 

Department ol Natural Resources 

Ms. M.A. Widmayer 
Department of Energy, ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Maggie, 

Please find enclosed two copies of Project Status Report 
No. DOE/ER/28393-26. 

Regarding the Contract Management Summary Report, I am 
providing you with the following data: _ OH^ 

Man hours worked (9 people) 
Wages & Benefits 
Travel 
Misc. (inc. computer) 
Printing 
Contracts 
Overhead 
Equipment 

TOTAL 

JWG/af 

Encl. 

June/'79 
TITTMidurs 
$4586.20 
1238.23 
1684.80 

2787.94 

$10297.23 

Sincerely, 

J. Wallace Gwynn 
Project Manager 

July '79-June '80 

$12,518.48 
3,647.56 
2,581.89 
975.50 

33,956.00 
14,598.06 
4,241.25 

$72,518.74 

CC! R. Gray 
D. Foley 
M. Reed 



Project Status Report No. DOE/ER/28393-26 
Contract No. DE/AS07/28393 
Reporting Period: June; 1980 

During the month of June, 1980, the following work was com
pleted on Utah's geothermal resources assessment: 

1. Correspondence 

Two copies of Project Status Report No. DOE/ER/28393-25 were 
sent to M.S. Widmayer on June 16, 1980. Copies were also sent to 
D. Foley, G. Brophy and M. Reed. 

2. Utah State Prison PON. Drilling specifications to deepen one 
well and drill a test well were submitted to the Utah Department 
of Finance and advertised for bids. (At the date of this writing, 
no bids were received by the opening date of July 08, and the job 
will need to be rebid.) 

3. Jordan Valley Work: 

a. Specifications for a gravity survey within the valley 
have been drawn up and submitted to the Finance Dept. to be adver
tised for bids. 

b. A good portion of the well search and varification has 
been completed. Approximately two townships remain. 

c. The water chemistry portion of the program is now well 
under way. Samples are being submitted to UURI-ESC for total 
analysis. Samples for isotope analyses are also being collected 
for ESC. 

d. Our downhole temperature probe is now operational and is 
being used to measure temperature gradients as wells become avail
able. 

4. Well location and varification work is also progressing very 
well in Utah Valley and in the northern Wasatch front areas. 

5. The gravity compilation and normalization work being done by 
UURI-ESC is progressing very well. The first phase work has been 
completed and delivered to UGMS on the Jordan Valley, Utah Valley 
and northern Wasatch Front areas. As the new UGMS gravity study is 
completed (now out for bid), that data will be provided to UURI-ESC 
for incorporation into the existing Jordan Valley gravity network 
for the completion of the contract work. 

.T W a l l a c o f^ t i j \7nn ^ J.Wallace Gwynn 
Project Manager 

JWG/af 

ccz: R. Gray 
D. Foley 
M. Reed 



DONALD T. M C M I L L A N 
Director 

UTAH GEOLOGICAL AND MINERAL SURVEY 

606 BLACK HAWK WAY 

SALT LAKE CITY, UTAH 84108 

(801) 581-6831 
SCOTT M. MATHESON 

Governor 

GORDON E. HAI=1MST0N 
Executive Director 

Department of Natural Resources 

June 16, 1980 

Ms. M. A. Widmayer 
Department of Energy - ID 
550 Second St. 
Idaho Falls, ID 83401 

Dear Maggie, 

Please find enclosed two copies of Project Status Report 
No. DOE/ER/28393-25. 

Regarding the Contract Management Summary Report, I am provid
ing you with the following data: 

Man hours worked (6 men) 
Wages and benefits 
Travel 
Misc. (includes computer) 
Printing 
Contracts 
Overhead 
Equipment 

819.5 hours 
$3253.21 
1109.98 
311.45 
638.89 

2211.92 
782.22 

Total $8307.67 

JWG/af 

Sincerely, 

'^J. Wallace Gwynn 
Project Manager 

cc; G. Brophy 
D. Foley 
M. Reed 



Project Status Report No. DOE/ER/2839 3-25 
Contract No. DE/AS07/28393 
Reporting Period: May, 1980 

During the month of May, 1980, the following work was completed 
on Utah's geothermal resources assessment: 

1) Correspondence 

a. Two copies of project status report No. DOE/ET/28393-24 
were sent to M.S. Widmayer on May 12, 1980. Copies were 
also sent to D. Foley, G. Brophy and M. Reed. 

2) UGMS continues to give considerable time to the Utah State Prison 
PON, mostly in rewriting the specifications for the test hole 
drilling. 

3) Jordan Valley Work: Three geologic aids are now working on this 
project; locating wells, and starting water temperature and water 
sampling. 

4) We are nearing the point where the Jordan Valley gravity survey 
can be put out for bid. This survey will include stations to 
fill in gaps within the existing gravity grid as well as provide 
a number of detailed profiles - mainly in areas of known warm 
water. 

5) State geothermal map. UGMS contributions to the map are complete: 
publication is expected in late August or mid September. 

6) Work continues through UURI-ESC on the compilation and normali
zation of Jordan Valley gravity data. 

7) Well location and varification, like that being done in the Jordan 
Valley, is also be'ing conducted in Utah Valley and north along 
the Wasatch Front to Idaho. 

8) At this writing, we now have six geologic aids working full time 
on geothermal assessment work, 

J. Wallace Gwynn 
Project Manager 

JWG/af 

cc: G. Brophy 
D. Foley 
M. Reed 
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STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geological & Mineral Survey 

•-.awk Way • Soit Lake City, UT 64108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood, State Geologist 

February 28, 1983 

Susan Prestwich 
U. S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-72 for the month of 
February, 1983. 

The Contract Management Summary Report for the month of January 1983 is as 
follows: 

Hours worked 
Wages and Benefits 
Overhead 
Travel and Per Diem 
Supplies 
Computer 

555 

Total 

$3,871.22 
1,377.18 
256.00 
159.80 
718.88 

$6,383.08 

Sincerely, 

^ ' ^ / ^ / 

Robert H. Klauk 
Principal Investigator 

RHK/co 
Attachment 

Board Kenntrh R, Pouison, Chairman 
Laurence H Lattrr.an 

Peter E, Mattriies 

Robert W BorniCK • bontor, Boya 
Natalie A, MahincKioat 
Elliot Rich 



Project Status Report No. DOE/ER/28393-72 

Contract No. DE/AS07/77ET 28393 

Report Period: February, 1983 

For the month of February, 1983, the following has been accomplished regarding 
Utah's geothermal assessment program: 

I Escalante Valley - the report is in-press. 

II Utah Valley 

A. The gravity portion of the report has been written and is in the 
final review process. 

B. The chemistry data and the temperature-depth oata are presently being 
reduced. 

III Box Elder County - the data are continuing to be reduced. 

IV Jordan Valley - Meiiji Resource Consultants is continuing to model the 
gravity data. 



" a STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geo log i ca l & Minera l Survey 

BlaCK Hav/k VVOy • Salt Lake City, LJT 64108 • 801-581-6831 

Scott M Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atv.'ood, State Geologist 

April 4, 1983 

Susan Prestwich 
U. S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-73 for the month of 
March 1983. 

The Contract Management Summary Report for the month of February is as 
follows: 

Hours worked 603 
Wages and Benefits $4,290.49 
Overhead 1,462.47 
Travel and Per Diem 954.03 
Supplies 199.95 
Computer 771.62 

Less adjustment for overcharge - 105.51 

Total $7,753.05 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

RHK/co 

Boord Kenneth R Poulson, Chairman 
laurenceH tattman 

Peter L .Matthies 

Robert VV, Bernick • Bomon Boyd 
Natalie A Malhnckroat 
Elliot Rich 



Project Status Report No. DOE/ER/28393-73 
Contract No. DE/AS07/77ET 28393 
Report Period: March 1983 

For the month of March 1983, the following has been accomplished regarding 
Utah's geothermal assessment program: 

I Escalante Valley - the report is still in-press. 

II Utah Valley 

A. The gravity portion of the report is in-press. 
B. The chemistry data and the temperature-depth data are presently being 

reduced. 

III Box Elder County - the data are continuing to be reduced. 

IV Jordan Valley 

A. Meiiji Resource Consultants is to have the gravity report completed 
by the week of April 11, 1983. 

B. This report will be incorporated with the remainder of the report at 
that time. 



, . ^ fp^W STATE OF UTAH 
•%mf :¥ ' NA1URAI F.T50URCE-S 

Utoh Geologic-.1! & Mftieral Survey 

V- • 9,' ' . r - i 

May 12, 1983 

Susan Prestwich 
U.S. Department of Energy 
550 Second Street 
Idaho Falls, ID 83401 

- ID 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-74 for the month of 
April 1983. 

The Contract Management Summary Report for the months of March and April 
is as follows: 

Hours worked 1237.50 
Wages and Benefits $8,500.80 
Overhead 2,769.62 
Travel and Per Diem 27.62 
Equipment 28.05 
Supplies 90.00 
Registration (GRC Heat Conference) 200.00 
Payment to Matt Davis (Blue Creek 

Valley Study) 500.00 
Computer 205.00 
Payment to Meiiji Res. Consult. 4,000.00 

TOTAL $16,321.09 

RHK/co 

Sincerely, 

'7 

« ' •-*. ^ a 

Robert H. Klauk 
Principal Investigator 



Project Status Report No. DOE/ER/28393-74 
Contract No. DE/AS07/77ET 28393 
Report Period: April 1983 

For the month of March 1983, the following has been accomplished regarding 
Utah's geothermal assessment program: 

I Escalante Valley - the report is still in-press. 

II Utah Valley 

A. The gravity portion of the report is still in-press. 

B. The chemistry and temperature-depth portions of the report are 
presently being written. 

III Box Elder County 

A. Data reduction has been completed. 

B. The final report is presently being written. 

IV Jordan Valley 

A. Meiiji Resource Consultants failed to deliver the completed report 
as specified. 

B. The delivery date for the report is now June 1, 1983. 

V Blue Creek Valley - Chemistry sampling is 903̂  completed. 

RHK/co 



STATE OF UTAH 
NATURAL RESOURCES 
Utah GeoloQica! & Mineral Survey 

606 B^ock Hawk Woy • Salt Lat̂ e Cifv Û  84-08 • 801-581-6831 

:iCO* .v'! VlO' '^ ' .- '-0', ..-rC 
; - ,p 9 a i^oyPiCriS ':.'t."::i..l' .-;• ''' 
G'e'ievieve .Atwooa y'..iu-j ^̂ o 

June 17, 1983 

Richard Fox 
Meiiji Resource Consultants 
P.O. Box 250 
38 North Main 
Layton, Utah 84041 

Dear Dick: 

Don R. Mabey and I have reviewed the report entitled "Gravity Based 
Interpretive Bedrock Geology of the Jordan Valley, Salt Lake County, Utah" 
which was submitted by you as the final deliverable under the contract to 
perform modeling of gravity and aeromagnetic data with interpretive geology in 
selected areas along the Wasatch Front. Parts of the report have problems 
that need to be corrected or need further explanation before UGMS will 
consider all of the obligations of the contract completed. These problems are 
outlined as follows: 

A-1 "To produce a depth to bedrock contour map (at a scale of 1:100,000) 
based on gravity, aeromagnetic, and geological information of the 
area shown on EXHIBIT "A." The following problems have been noted 
pertaining to this deliverable: 

1. An average density of 2.65 gm/cc for Tertiary Salt Lake 
Formation to Precambrian is too much a simplification of actual 
conditions. 

2. A density of 2.45 gm/cc is too low for the Cottonwood stock. 

3. The following list of logs of drill hole information and the 
depth to bedrock indicated on the logs do not agree with the 
depth to bedrock contours these holes are located within. 

a. 
b. 
c. 
d . 
e. 
f . 
Q-
h. 
i . 
j -

UR-2 
(1) 
MWD-1 
(10) 
(8) 
(4) 
(18) 
(28) 
(30) 
TR-6 



The following list of logs do not agree lithologically with the 
units they are associated with on the map: 

a. 
b. 
c. 
d . 

PF-1 
PF-2 
ASR-1 
A5R-2 

A-2 "To provide a more in-depth structural interpretation of areas A, C. 
D, E, and F, also presented in EXHIBIT "A." The following problems 
pertaining to this deliverable have been noted: 

1. No profiles were modeled for areas D (Kearns to Holladay) and E 
(Sandy) to aid with a more in-depth structural interpretation. 

2. Cross-section E-E' through the Draper area (area F on EXHIBIT A) 
shows no Indication of the normal faulting along the Wasatch 
fault which could be significant relative to the warm water 
occurrences there. 

Your satisfactory response is expected on all of the above discrepancies 
before final payment can be made. 

Sincerely, 

Robert H. Klauk 
Principal Investigator 

RHK/co 
cc: Anne Stirba 

Don R. Mabey 
"^Duncan Foley 



STATE OF UTAH 
NATURAL RESOURCES 
Utah Geological & Mineral Survey 

606 Biack Hawk Wov • Sait Lake Citv, UT 84108 • 801-581-6831 

Scott M \.',Ttheson Govc""Tor 
Temple A Reynolds. Executive Oiroctot 

Genevieve .'Atwood Stote Geoiugis' 

June 17, 1983 

Susan Prestwich 
U.S. Department of Energy - ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached is Project Status Report No. DOE/ER/28393-75 for the month of 
May, 1983. 

The Contract Management Summary Report for the month of May is as follows: 

532 Hours worked 
Wages and Benefits 
Overhead 
Travel and Per Diem 
Supplies 
Computer 

TOTAL 

$3,749.17 
1,271.41 
238.72 
45.00 
602.39 

$5,906.69 

Sincerely, 

RHK/co 

Robert H. Klauk 
Principal Investigator 



Project Status Report No. DOE/ER/28393-75 
Contract No. DE/AS07/77ET 28393 
Report Period: May 1983 

For the month of May, 1983, the following has been accomplished regarding 
Utah's geothermal assessment program: 

I Utah Valley 

A. Part I (the gravity portion of the report is enclosed). 
B. Part II is continuing to be written. 

II Escalante Valley - the report has been completed but is not yet available 
for distribution. 

III Jordan Valley 

A. Meiiji Resource Consultants delivered the report of June 1, 1983. 
1. Problems were noted with the report. 
2. A letter has been sent to Meiiji, outlining the problem areas. 

B. The remainder of the report is being completed without the Meiiji 
data. 

C. Hopefully, the Meiiji data, when corrected, can be included as an 
addendum. 

IV Box Elder County - The final report is continuing to be written. 

V Blue Creek Valley 
A. The chemistry sampling has been completed. 
B. Temperature-depth logging has conmenced. 

VI Weber and Davis Counties - data reduction has commenced. 

RLK/co 



STATE OF UTAH 
NATURAL RESOURCES & ENERGY 
Utah Geological & Mineral Survey 

606 Black Hawk Way • Salt Lake City, UT 84108 • 801-581-6831 

Scott M. Matheson, Governor 
Temple A. Reynolds, Executive Director 

Genevieve Atwood, State Geologist 

Correspondence No. DOE/ET/28393-56 
Contract No. D0E/AS07/77ET28393 
Date: December 15, 1982 

Susan Prestwich 
US Department of Energy-ID 
550 Second Street 
Idaho Falls, ID 83401 

Dear Susan: 

Attached, please find a copy of a thesis proposal from Matthew C. 
Davis, a graduate student at Utah State University. As was discussed with you 
in a previous phone conversation, the Utah Geological and Mineral Survey 
(UGMS) would like to support this thesis with existing funds in our DOE 
contract numbered D0E/AS07/77ET28393. It is current UGMS policy to support 
theses with $1500.00 stipends. I propose to also fund the chemical analyses 
of the 50 or so water samples to be collected. Carl Ruscetta quoted me an 
approximate price of $40.00 per sample which would total $2000,00 if 50 were 
collected. Having the analyses conducted at UURI/ESL would make the 
chemistry data compatible with other data already analyzed for the Wasatch 
Front and will also expedite the report. The total amount from the contract 
to support this study would be $3500.00. 

Presently, the contract is scheduled to terminate on March 31, 1983. 
I am requesting a "No Cost Time Extension" until September 30, 1983 to allow 
for the completion of this study. I am very well aware that the final report 
must be submitted to DOE prior to this date. This time extension will also 
allow for the completion of other deliverables which, due to unforseen 
problems, will not be completed by March 31, 1983. 

D f -On pfofOtfoii Sincerely, 

• I ^ P s i ^ ^ k ^cnna ^ t \ i ^ &oh , h> i'̂ lî cU S°'?^''^ ^• ^^^"^^l- . 
^ ^ - « - t w i , t^t^ P r inc ipa l invest igator 

Board ke'^neth R Pcu^scn, Chairman 
L 'lurence H uOttmon 

Robert W, Bernick • Benton Boyd 
Natalie A Mallinckrodt 



Evaula t ion of Low-Temperature Geothennal P o t e n t i a l 
in N o r t h - c e n t r a l Box Elder Co . , Utah 

by 

Matthew C. Davis 
Department of Geology 
Utah State University 

Statement of Thesis Problem 

Introduction 

In an attempt to fully estimate the potential energy resources in 

Utah, the Utah Geological and Mineral Survey (UGMS) is in the process of 

assessing Utah's potential for geothermal energy development. The 

research that I propose will be conducted in north-central Box Elder Co., 

Utah, between T13N and the Utah-Idaho border and between Ranges 7 and IIW. 

Included in this area are parts of both Curlew and Hansel Valleys, Utah. 

From the water samples taken in this area, a comprehensive body of 

chemical data will be obtained and also an attempt will be made to explain 

any occurrences of warm water. 

Previous Work 

Many general studies of mineralized and thermal waters in Utah and 

the United States have been made in the past 30 years (White and Williams, 

1975). Only a small part of this information is pertinent to the hydrology 

and geothermal occurrences of north-central Box Elder Co., Utah. 

Mundorff (1970) published a study on most of the major thennal springs 

in Utah, including information on water temperature and general geologic 

settings. He found that waters in northwestern Utah had low dissolved solid 

contents, relatively low temperatures, and were probably of local meteoric 

origin. Heylmun (1966) and Goode (1978) also located many occurrences of 

thermal waters in Utah and found similar results. 
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In more specific studies, Doelling (1980) described some of the 

springs in Box Elder Co., as having high radioactivity and high concen

trations of chloride. Of the few springs which are found outside the 

Wasatch geothermal area, only Coyote Spring (SWNW33-14N-10W) falls 

within the proposed study area, but Doelling did not report its tem

perature. 

Hood (1971) performed a hydrologic reconnaissance of Hansel Valley 

and northern Rozel Flat, both of which are within the proposed study 

area. He collected data on numerous wells, including owners, locality, 

year in which the well was drilled, depth of well, flow rate, chemical 

composition and temperature. Most of the water was found to be between 

130-24°C. 

Baker (1974) conducted an extensive study of the water resources of 

the Curlew Valley drainage basin, Utah and Idaho, and collected data on 

many well sites. He noted that most of the water was between 10°-24 C, 

but that Coyote Spring was at 44.3°C. From this information. Baker sug

gested that at least the western half of Curlew Valley might be underlain 

with hot saline water, and that the geothermal gradient for this area 

might be abnormally high. 

The proposed research will attempt to add further insight into such 

geothermal occurrences in north-central Box Elder Co., Utah, and hopefully 

locate other areas of thermal activity. 

Objectives 

The objectives of the proposed research include: (1) the collection of 

3 water samples from each of approximately 50 water wells and springs in the 

study area; (2) the on-site determination of pH, electrical conductivity, bi-
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carbonate alkalinity, temperature, and Eh at each sample site; (3) the 

analysis for Na"*", K*, Mg , Ca"*"*", Si, Fe, S0,~, Cl~, F~ and total dissolved 

solids from the water samples using laboratory techniques; (4) the calcu

lation of reservoir temperatures using Na-K-Ca geothermometry (Fournier and 

Truesdell, 1973) and Si02 geothermometry (Fournier and Rowe, 1966); (5) the 

measurement of geothermal gradients frora temperature profiles; and (6) an 

attempt to explain any occurrence of warm water found within the proposed 

area of study. 

Procedures 

In order to evaluate geothermal occurrences, a detailed chemical analysis 

of the water samples must be performed. This analysis will include both 

laboratory tests and field work. All sampling and laboratory analyses will 

be done in accordance with UGMS procedures (Kroneman, 1981; Darling, 1981; 

de Vries, 1982). 

The field work will involve the collection of water samples from approx

imately 50 water wells and springs in the proposed area. Samples will be 

collected as close as possible to the wellhead or mouth of the spring to 

avoid errors associated with water not directly from the desired source. 

Because mineral solubilities are easily affected by changes in conditions 

after collection, on-site analyses will be performed at each sample location 

and will include pH, alkalinity, electrical conductivity, Eh, and temperature. 

If any samples are collected from cold source waters, they will be kept cold 

by refrigeration because the solubilities could be affected by temperature 

changes. 

A final on-site analysis will be the measurement of thermal gradients 

using a thermistor probe. This procedure will be done if unused water wells, 

preferably deeper than 300m, are found in the study area. 
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After performing the on-site analyses, three 570 ml polyethylene 

bottles will be filled with water which has been filtered by pressure 

filtration through a 0.45 micron membrane. Prefiltration using a coarser 

filter will be done if the amount of suspended solids necessitates its use. 

The first bottle will be acidified with reagent grade HN0» to a final 

concentration of 20% HNO, for later analysis of Na"*", K , Mg"*""*", and Fe. 

The second bottle will be acidified with concentrated HCl to a final 

concentration of 1% HCl for analysis of Ca"*"*" and S0^~. The third bottle 

of filtered water will contain no additives and will be used for the 

analysis of Si, Cl"" and F~ and also to determine the total amount of dis

solved solids. Acidification of the samples prevents the precipitation of 

sulfate and metals before analyses can be performed. 

If chemical analyses of water samples are performed at Utah State 

University, the following techniques will be employed: 

1. atomic absorption spectrophotometry (Perkin-Elmer model 303) for 

analysis of Na, K, Ca, Mg, Si, and Fe. 

2. specific ion electrodes for the analysis of Cl~ and F~ 

3. UV-visible spectrophotometry for the analysis of S0,~. 

4. evaporation of 50 ml of untreated, filtered water sample to dryness 

and weighing the residue for the determination of total amount of 

dissolved solids 

Water analyses performed by ESL for the UGMS will be by their ovm techniques. 

In an attempt to evaluate the geothermal potential of the study area, 

several chemical geothermometers will be employed. The silica geothermometer 

(Fournier and Rowe, 1966) and the Na-K-Ca geothermometer (Fournier and 

Truesdell, 1973; Fournier and Potter, 1978) can aid in the estimation of the 
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last water-rock interaction temperatures. The accuracy of each of these 

geothermometers is based on several important assumptions. One such 

assumption is that temperature-dependent reactions occur at depth, with 

all involved constituents sufficiently abundant. Another assumption is 

that no mixing of thermal reservoir waters with shallower waters occurs 

prior to collection. These and other conditions should be kept in mind 

and should be considered as possible limitations on the effectiveness 

of the geothermometer. 

A GeoFilter peristaltic pump. Model #004, on loan from the UGMS, 

will be used for the collection and pressure filtration of the water 

in the field. A pH-temperature meter is available in the Department 

of Geology, but conductivity and temperature gradient equipment will 

also be borrowed from the UGMS. The resulting data and conclusions will 

be presented as a report to the UGMS and in thesis form. 
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^Cont rac t No. EG-77-S-07-1679r 

"^^sria,*^' 
CONTRACT BETWEEN 

STATE OF UTAH 
UTAH GEOLOGICAL AND MINERAL SURVEY 
DEPARTMENT OF NATURAL RESOURCES 

and 
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

THIS AGREEMENT, entered into the 19th day of August 
1977, effective as of the Ist day of July 1977, by and between the 
UNITED STATES OF AMERICA (hereinafter referred to as the "Government"), 
acting through the ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 
(hereinafter referred to as "ERDA"), and the UTAH GEOLOGICAL AND MINERAL 
SURVEY, an agency of the State of Utah, Department of Natural Resources, 
existing under the laws of the State of Utah, with principal offices in 
Salt Lake City, Utah (hereinafter referred to as the "Contractor"); 

WITNESSETH THAT: 

WHEREAS, ERDA desires to have the Contractor perform certain research 
work, as hereinafter provided; and 

WHEREAS, this agreement is authorized by the Energy Reorganization 
Act of 1974 (P. L. Law 93-438), and other applicable laws; 

NOW, THEREFORE, the parties hereto agree as follows: 

ARTICLE I - THE RESEARCH TO BE PERFORMED 

The Contractor shall, to the best of its ability, furnish personnel, 
facilities, equipment, materials, supplies, and services, except such 
as are furnished by the Government, necessary for the performance of 
the research provided for in Appendix A hereto, and shall perform 
the research and report thereon pursuant to the provisions of this 
contract. It is understood that Appendix A, a guide to the performance 
of this contract, may be deviated from by the Contractor subject to the 
specific requirements of this contract. 

ARTICLE II - THE PERIOD OF PERFORMANCE 

The period of performance under this contract shall commence on 
July 1, 1977 and expire on June 30, 1978. Performance may be extended 
for additional periods by the mutual written agreement of the parties. 

RMED CO 
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ARTICLE III - CONSIDERATION 

(a) In full consideration of the Contractor's performance here
under, EROA shall furnish the equipment, supplies, materials, and 
services, if any, listed in Article A-Il(b), and pay the Contractor the 
sum of Ninety-Three Thousand Six Hundred Thirty Dollars ($93,630.00), 
hereinafter called the "Support Ceiling", which sum shall be subject to 
adjustment as hereinafter provided. 

(b) Payments to the Contractor shall equal the "Cumulative 
Support Cost" of the performance of this contract, as the term "Cumula
tive Support Cost" is defined in Article B-XXVIII; Provided, however, 
and notwithstanding any other provisions of this contract, that the 
Government's monetary liability under this contract shall not exceed the 
Support Ceiling specified in (a) above. ERDA shall not pay more than 
the Support Ceiling or an amount equal to the Cumulative Support Cost, 
whichever is less. The Contractor shall be obligated to perform under 
this contract throughout the agreed-upon period of performance, and to 
bear all costs which ERDA has not agreed to pay; Provided, however, 
that the Contractor shall have the right to cease to perform the re
search provided for in this contract, upon written notice to ERDA to 
that effect, at any time when or after the Cumulative Support Cost 
equals or exceeds the Support Ceiling. 

(c) The Support Ceiling specified in (a) above may be increased 
unilaterally by ERDA by written notice to the Contractor and may be 
increased or decreased by written agreement of the parties (whether or 
not by formal modification to this contract). In the event the stated 
period of contract performance is extended, the Support Ceiling may be 
revised to reflect any increased EBDA support for the extended period or 
periods. 

(d) Upon termination, or expiration of the total period of 
performance, the Contractor shall promptly refund to ERDA (or make such 
disposition as ERDA may in writing direct) any sums paid by ERDA to the 
Contractor under this contract, through direct payment or under letter 
of credit, in excess of the Cumulative Support Cost incurred in perform
ance under the contract. 

ARTICLE IV - GOVERNMENT PROPERTY 

The following items of property procured or fabricated by the 
Contractor are hereby listed as "Government property": 

None 

-2-



Contract No. EG-77-&-07-1679 

ARTiaE V - ADDITIOHAL CONTRACT PROVISIONS 

Appendix B attached hereto and made a part hereof, sets £orth 
additional general contract provisions of this contract. 

IN WITNESS WHEREOF, the parties hereto have executed this document 
as of the day and year first above written. 

THE UNITED STATES OF AMERICA 

BY THE ENERGY RESEARCH AND DEVELOPMENT 
ADMINISTRATION 

By /s/ W. C. Kendall 
W. C. Kendall, Acting Director 
Contracts and Procurement Division 
Idaho Operations Office 
Contracting Officer 

Witnesses as to signature 
of Contractor: STATE OF UTAH 

UTAH GEOLOGICAL AND MINERAL SURVEY 

I s l J. Wallace Gwynn 

Bountiful, Utah 

(Address) '. 

I a l Peter J. Murphy 

Boimtiful, Utah 
(Address) 

By I s l Donald T. McMillan 

Title Director 

Salt Lake City, Utah 
(Business Address) 

I, 

that 

, certify that I am the 
of the Contractor named under this document, 

, who signed this document on 
of said behalf of the Contractor, was then 

Contractor; that said document was duly signed for and in behalf of said 
Contractor by authority of its governing body, and is within the scope 
of its legal powers. 

IN WITNESS WHEREOF, I have hereunto affixed my hand and the seal of 
said Contractor this day of , 1977. 

(SEAL) 

-3-



Contract No. EG-77-S-07-1679 

CONTRACTOR: State of Utah 
Utah Geological and Mineral Survey 

APPENDIX A 

For the Contract Period July I, 1977 through June 30, 1978 

Article A-I RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) The scope of the work under this contract is unclassified, and 
the Contractor under this agreement with the Energy Research and Develop
ment Administration will perform research to advance the utilization 
of low temperature geothermal heat in the State of Utah, \Aich in 
general will consist of the following: 

1. Accomplish a preliminary synthesis of the data presently avail-
^ able concerning the distribution of the potential low and 

moderate temperature geothermal resources in the State of Utah. 

2. Conduct preliminary fijeld surveys of promising sites identified 
on the basis of existing information. This initial study phase 

^ at each site may include any or all of the following activities: 
geologic mapping, recording water and soil temperatures, 
profiling well temperatures, measuring electrical resistivity 
and the drilling of 70 to 100 meter geothermal gradient holes. 

3. Subcontract for preliminary environmental assessments of areas 
^ being examined as potential reservoir confirmation sites. 

4. Provide a project coordinator who will be responsible for the 
integration of related State and Federal geoscience research 

^ projects potentially contributing to the low and moderate 
temperature geothermal resource inventory. 

(b) The scope of work shall include such other studies, investigations, 
and services as may be mutually agreed upon. 

Article A-II WAYS AND MEANS OF PERFORMANCE 

(a) Items for which support will be provided as indicated in A-III 
below: 

1. Project Manager - 0 -
2. Pr incipal Invest igator $15,000.00 
3 . Project Geologist ' - 0 -
4 . Geologic Aide 8,000.00 

file:///Aich
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5. Employee Benefits $1,600.00 
6. Travel 5,175.00 
7. Per diem 2,075.00 
8. Maps and Airphotos 2,000.00 
9. Power Auger 250.00 
10. Down-hole Thermometer, 

Reel and Cable 3,000.00 
11. Drafting and Reproduction 2,200.00 
12. Computer Time 500.00 
13. Thermal Gradient Holes 

(20 @ $2,000 each) 40,000.00 
14. Water Analyses 2,330.00 
15. Environmental Analysis 7,000.00 
16. Overhead 4,500.00 

TOTAL $93,630.00 

(b) Items, if any, significant to the performance of this contract, 
but excluded from computation of Support Cost and from consideration in 
proportioning costs: 

None 

(c) Time or effort of Principal Investigator(s) including indirect 
costs and fringe benefits contributed by the Contractor but excluded from 
computation of Support Cost and consideration in proportioning costs: 

$28,440.00 for time of Project Manager, Principal Investigator, 
and Project Geologist, plus fringe benefits. 

Article A-III FUNDING 

The total estimated cost of items under A-II(a) above, for the 
contract period stated in this Appendix A, is $93,630.00. ERDA will 
pay lOOZ of the actual costs of these items incurred during the con
tract period stated in this Appendix A, subject to the provisions of 
Article III and Article B-XXVIII. The estimated ERDA Support Cost 
for the contract period stated in this Appendix A is $93,630.00. 

The estimated ERDA Support Cost is funded as follows: 

(a) Estimated unexpended balance from prior periodCs) $ - 0 -

(b) New funds for the current peViod $93,630.00 
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Article A-IV ADMINISTRATION AND REPORTS 

(a) Principal Investigator - J . W . Gwynn 

ERDA Program Manager - Clayton R. Nichols - ERDA HQ. 
Division of Geothermal Energy 

The Principal Investigator shall direct the work as outlined in 
discussions and in periodic letters from the Program Manager. 

(b) Reports 

I. General - General reporting requirements for ERDA/DGE 
contractors are presented in ERDA-76/72, "Requirements and 
Procedures for Reporting Geothermal Information", dated 
July 1976. Reports should be prepared for this contract 
as follows: 

Draft to 

Administrative 
Letter Report 

Technical Progress 
Report 

Final Report 

Topical Reports 

Frequency 

Completion 
of contract 
effort 

As required 

Program Manager 
for Concurrence 

N/A 

3 weeks after 
end of report
ing period 

3 weeks after 
end of reporting 
period 

As agreed with 
Program Manager 

Distribution 
Program Manager 

10 

10 

10 

10 

TIC 

N/A 

I camera-
ready 
copy 

I camera-
ready 
copy 

I camera-
ready 
copy 

NOTE: One (I) copy of the Final Report is to be submitted to the Contracting 
Officer. 

2. Reports Formats 

The following will apply to all technical progress reports, 
topical reports and final reports: 

a. The cover page will be supplied by ERDA/DGE unless 
the Contractor intends to use its corporate cover. 
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b. Reports under this contract will all carry the number 
prescribed by the Program Manager. Report numbers will 
be assigned sequentially. 

c. The distribution category for reports prepared under 
this contract will be UC-66A as defined on page 16 of 
ERDA-76/72. 

3. Content of Reports 

Administrative Letter Reports — Progress memo to Program 
Manager on personnel and fiscal matters, including such in
formation as rate of expenditures, equipment ordering/avail
ability/receipt, loss or gain of personnel, etc. 

Technical Progress Reports — Full account of progress, 
problems encountered, plans for future reporting periods, 
and an assessment of prospects for future progress, 
identifying clearly all facts with both positive and 
negative impact on expectations for completely achieving 
task objectives on schedule and within contract funds, should 
include, as appropriate, accounts of activities aimed at 
utilization of task results. 

Final Report — Comprehensive report of objectives, 
results and conclusions of task effort, should identify 
accomplishments, problems encountered and solutions 
applied, conclusions reached and recommendations for 
applications of results. The final report will also 
include: (I) statewide review and geologic analysis of 
the potential areas in Utah for exploitation of low and 
moderate temperature geothermal reservoirs for direct heat 
applications; (2) a prioritized list of the candidate 
sites examined during phase one which evaluates their 
apparent potential and recommends specific sites for 
future drilling, if any; and (3) a preliminary environ
mental assessment. 



RECEIVED 

FEB 141978 

C ?i s 
M o d i f i c a t i o n wo. AOOl 
Supplementa l Agreement t o -̂—<_>(-«> 
Con t r ac t No. EG-77-S-07-1679 . ^ /fcf-f 

SUPPLEMENTAL AGREEMENT 
' 'F tu MT^a9 

GEOTHER/AAL ENERGY 
BRANCH 

THIS SUPPLEMENTAL AGREEMENT, e n t e r e d i n t o t he 9 t h day of 
F e b r u a r y 1978 , ( e f f e c t i v e as of t h e 1 s t day of December 1977) by 

and between t h e UNITED STATES OF AMERICA ( h e r e i n a f t e r c a l l e d t h e "Govern
men t " ) , a c t i n g throupih t he DEPARTMENT OF ENERGY ( h e r e i n a f t e r c a l l e d 
"DOE") ( fo rmer ly t h e Energy Research and Development A i i m i n i s t r a t i o n "ERDA"), 
and UTAH GEOLOGICAL AND MINERAL SURVEY, an agency of t he S t a t e of Utah , 
Department of N a t u r a l Resources wi th i t s p r i n c i p a l o f f i c e a t S a l t Lake 
C i t y , Utah ( h e r e i n a f t e r c a l l e d t he " C o n t r a c t o r " ) ; 

WITNESSETH THAT: 

WHEREAS, on August 19 , 1977, e f f e c t i v e as of t he 1 s t day of J u l y 1977, 
t h e Government and t h e C o n t r a c t o r e n t e r e d i n t o C o n t r a c t No. EG-77-S-07-1679 
fo r t h e C o n t r a c t o r t o perform c e r t a i n r e s e a r c h work; and 

WHEREAS, t h e p a r t i e s d e s i r e t o modify sa id c o n t r a c t as h e r e i n a f t e r 
p r o v i d e d ; and 

WHEREAS, DOE c e r t i f i e s t h a t t h i s Supplementa l Agreement i s a u t h o r i z e d 
by and e x e c u t e d under S e c t i o n 3 0 2 ( c ) ( 5 ) and (15) of t h e F e d e r a l P r o p e r t y 
and A d m i n i s t r a t i v e S e r v i c e s Act of 1949, as amended, and t h e Department of 
Energy O r g a n i z a t i o n Act of 1977 ( P u b l i c Law 9 5 - 9 1 ) , and o t h e r a p p l i c a b l e 
l aws ; 

NOW, THEREFORE, sa id c o n t r a c t i s he reby amended as f o l l o w s : 

A. ARTICLE I I , "THE PERIOD OF PERFORMANCE," i s amended as f o l l o w s : 

"The p e r i o d of performance for t he r e s e a r c h s e t 
f o r t h in Appendix A i s he reby ex tended frora 
June 3 0 , 1978 t o December 3 1 , 1978 . The p e r i o d 
of performance may be f u r t h e r ex tended by mutual 
w r i t t e n agreement of t h e p a r t i e s . " 

B. ARTICLE I I I , "CONSIDERATION," i s hereby r e v i s e d t o i n c r e a s e t he 
c o n t r a c t Support C e i l i n g t o a t o t a l of One Hundred Seven ty -F ive 
Thousand One Hundred T h i r t y D o l l a r s ( $ 1 7 5 , 1 3 0 ) . 

C. APPENDIX A i s he reby r e v i s e d as f o l l o w s : 

(1) A r t i c l e A - I I , "WAYS AND MEANS OF PERFORMANCE," i s 
r e v i s e d by adding t h e fo l lowing two new p a r a g r a p h s : 

012678 
br:CC-A-16 
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1 
1 
3 

67 
2 

950 
,500 
,500 
,500 

,500 
,250 

Modification No. AOOl (Cont 'd) 
Supplemental Agreement to 
Contract No. EG-77-S-07-1679 

"(d) Items for which support w i l l be provided as indicated 
in Ar t i c le A-II I of Appendix A is as follows: 

1. Geologic Aids $ 4,300 
2. Employee Benefi ts 
3 . Travel (6000 mi at .25) 
4 . Per Diem (60 days at $25) 
5 . Mercury Detection Survey 
6. Thermal Gradient Holes-

(15 ho les , 300 f t . deep at $4,500) 
7. Overhead 

Total $81,500 

(e) Time of e f for t including ind i r ec t costs and fringe 
benef i t s as l i s t e d below are contr ibuted by the 
Contractor and excluded from computation of above 
Support Costs . 

$14,950 for Project Manager, Pr inc ipa l 
Inves t iga to r and Project Geologis t . " 

(2) Ar t i c le A - H I , "FUNDING," i s revised to read as follows: 

"The t o t a l estimated cost of items under A-II(a) and 
A-II(d) of Appendix A, for the contract period is 
$175,130.00. DOE wi l l pay 100% of the actual costs of 
these items incurred during the contract period 
subject to the provisions of Ar t i c l e I I I and Ar t ic le 
B-XXVIII. The estimated DOE Support Cost for the 
con t rac t period is $175,130.00. 

The estimated DOE Support Cost is funded as follows: 

(a) Estimated unexpended balance from prior 
periodfs) $ -0-

(b) New funds for the current period $ 81,500.00" 

Except only to the extent modified bv this Supplemental Agreement or 
to the extent rendered inconsistent herewith, all of the terms and provisions 
of said Contract EG-77-C-07-1679 shall remain unchanged and continue in 
full force and effect. 

012678 -2-



M o d i f i c a t i o n No. AOOl ( C o n t ' d ) 
Supplemental Agreement t o 
Con t r ac t No. EG-77-S-07-1679 

IN WITNESS IVHEREOF, t h e p a r t i e s h e r e t o have execu ted t h i s Supplementa l 
Agreement as of t h e day and y e a r f i r s t above w r i t t e n . 

THE UNITED STATES OF AMERICA 

BY THE DEPARTMENT OF ENERGY 

By I s l W. C. Kenda l l 

W. C. K e n d a l l , Chief , C o n t r a c t s Branch 
C o n t r a c t s an<' Procurement D i v i s i o n 
Idaho O p e r a t i o n s Of f i ce 
C o n t r a c t i n g O f f i c e r 

Wi tnes ses as t o s i g n a t u r e of 
C o n t r a c t o r : 

I s l A l i c e E. F i s h e r 
(Signature) 

Alice E. Fisher 
Name (typed) 

4676 S. Deer Creek Rd.. SLC, UT 
(Address) 

UTAH GEOLOGICAL AND MINERAL SURVEY 

By /s/ Donald T. McMillan 

Donald T, McMillan 

Title 

Name (typed) 

Director 
606 Black Hawk Way 
Salt Lake City, Utah 84108 
(Business Address) 

I s l Helen D. Laney 
(Signature) 

Helen D. Laney 
Name (typed) 

752 N. 900 W.. Apt, 302, SLC, UT 84116 
(Address) 
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M o d i f i c a t i o n No. AOOl ( C o n t ' d ) 
Supplemental Agreement to 
Con t r ac t No. EG-77-S-07-1679 

I , \ , c e j ^ i f y t h a t I am t h e 
S e c r e t a r y otf t h e / c o r p o r a t i o n named as C o n t r a c t o r 

h e r e i n ; t h a t \ / , who s igned t h i s 
Supplementa l Agreement on beha l f q ^ t h e C o n t r a c t o r , was t hen 

of s a f t d V o r p o r a t i o n ; t h a t s a i d Supplementa l 
Agreement was d u l y s igned for Md i n V e h a l f of sa id c o r p o r a t i o n by 
a u t h o r i t y of i t s gove rn ing bojpy, and j | | w i t h i n t h e scope of i t s l e g a l 
powers . 

S e c r e t a r y 

(SEAL) 

012678 - 4 -
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Utah Geological mxd Mineral Survey 
606 Black Hawk Way 
Salt I.ake City,^Utah 8410G 

Attention: Donald T. McMillan, Director_ 
• - - . I - ' • • • • • ' 

Subject : Ĉ UTRACT NO. D&-A807-77EI2a333 (FOK^ERLY KO. SG-'7?-2-67-16795 

Gentlemen J. j ^ - • 

Aa requested i n your l e t t« f»-da t t td Ik rcb 13 , 1979 aad March 20 ,̂ 1979, . 
t h e fo l lowlas <Aange8 a r « wr tho r l t ed t o t h s subjece c o n t r a c t ! . 

1 . Tha coaji lat ion da ta fo r work ua<i«r t h e con t r ac t ir. h?!r«sby 
axtandad froQ March 3 1 , 1979 to Kay 3 1 , 1979. 

2. T h a ^ ^ a t r a e t o r Isaiatborlsed to usa $1000.00 of th<t $13,000.00 
" dealgnated f o r " g r a v i t y • u r v a y a / ' f o t f magnetic mtsvayia, ~"~ "• 

If you have enyques t lo t iB , ploaoc cont se t J . 0 . Lao of onr eSaff. 

. .;„_,1' - Vary truly youxa, 

2 .6 . SJwoivdi. 

• ' ; • • • R. 2 . SlmoudB, Dlrac tor 
Goacracta itiinagaiafsut Divis icn 

bcc: L. L. Mink 

•CAB rA 
JOLee : a h b Q ^ ^ ' 
JPAader^o'it-, 
1/20/ 

i y 

M 

'm (̂  
CEWilUiinis 

c:iD 
RESlmor.ds 

/ ' 
• f^^ 
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Utah Geological and Mineral Survey 
606 Black Hawk Way 
Salt Lake City. Utah 84108 

Attention: Donald T. McMillan, Director 

Subject: MODIFICATION NO. A002. CONTRACT NO. DE-AS07-77ET23393 
(FORMERLY NO. EG-77-S-07-1679) 

Gentlemen: 

Enclosed are three copies of the subject modification which I have 
signed on behalf of DOE. If this modification is acceptable to you, 
please h«ve three copies signed by an authorized official and return 
two copies to the attention of J. 0. Lee of my staff. The third copy 
is for your files. 

Very truly yours, 

R. E. Slmonds, Director 
Contracts t^nageraent Division 

Enclosure: 
As stated above 

bcc: M. A. Widmayer 

CAB 
JOLee:ahb 
JPAnderson 
1/^/19 

CMD 
RESimonds 



Modification Mo. A002 
Supplemental Agreement: to 
Concract Mo. DE-AS07-77ET2S393 

SUPPLEMENTAL AGREEMENT ^ ^ " ^ 

THIS SUPPLEMENTAL AGREEMENT, entered inco chis _£!! ot̂ y of 
1979, (effective as of May 31, 1979), by and between Che 

UNITED STATES OF AMERICA (hereinafter called Che "Governmenc"), acting 
through che DEPARTMENT OF ENERGY (hereinafter called "DOE") (formerly che 
Energy Research and DevelopmenC Adminiscration "ERDA") and UTAH GEOLOGICAL 
AND MINERAL SURVEY, an agency of che Scace of Ucah, DeparcmenC of Natural 
Resources with ics principal office at Sale Lake City, Ucah (hereinafcer 
called che "ContracCor"); 

WITNESSETH THAT: 

WHEREAS, on August 19, 1977, effective as of che Isc day of July 1977, 
che GovernmenC and che Contractor entered into Contracc No. DE-AS07-7 7ET28393 
for Che ConcracCor co perfonn certain research work; and 

WHEREAS, Che parties desire Co modify said concract as hereinafter 
provided; and 

tfflEREAS, DOE certifies that chis Supplemental AgreemenC is authorized 
by and executed under Seccion 302(c)(5) and (15) of Che Federal Property 
and Administrative Services Act of 1949, as amended, and Che DepartmenC of 
Energy Organization Act of 1977 (public Law 95-91), and ocher applicable 
laws; 

NOW, THEREFORE, said conCracC is hereby amended as follows: 

A. This concracc is changed from a "Special Research Supporc Agreemenc" 
CO a "Special Research ConCracC." Wherever che words "Special Research 
SupporC AgreemenC," are used chey shall mean "Special Research Contract." 

B. ARTICLE I, "THE RESEARCH TO BE PERFOR.MED." is amended by adding a 
new paragraph as follows: 

"Appendix A2, accached co chis Supplemental Agreement and 
made a part hereof, provides for che research co be performed 
by che ConCraccor during che contract period specified therein." 

C. ARTICLE II. "THE PERIOD OF PERFORMANCE," is amended as follows: 

"The period of performance for the research set forth in 
Appendix A2 is hereby extended frora 'lay 31, 1979 to May 31, 
1980. The period of performance nay be further extended 
by niutual written agreement of the parties." 

060579 
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Modification Ho. A002 (Cont'd) 
Supplemental Agreement to 
Concracc No. DE-AS07-77ET28393 

D. ARTICLE III, "CONSIDERATION." is revised Co increase che concracc 
Supporc Ceiling Co a Cocal of Three Hundred Eighcy-Two Thousand One Hundred 
Thirty ($382,130.00). This includes $93,630.00 authorized by che original 
contract, $81,500.00 authorized by Modification No. AOOl and $207,000.00 
authorized by this modification No. A002. 

E. ARTICLE IV, "GOVERNMENT PROPERTY" is amended as follows: 

"The following items of property procured or fabricated by the 
ConCractor are listed as Government Property:" 

1. PH selective ion meter and probes including replacement 
cable, and temperature probe. 

2. Pygmy current necer. 

3. WaCer sampling pump and filCer. 

ExcepC only to tha extent modified by this Supplemental Agreement or 
to che extent rendered inconsistent herewith, all of the terms and provisions 
of said Contract No. 0E-AS07-77ET28393 as previously amended, sh^ll remain 
unchanged and continue in full force and effect. 

IN WITNESS WHEREOF, Che parcies hereto have executed this Supplemental 
Agreement as of the day and year first above written. 

THE UNITED STATES OF AI-IERICA 

BY THE DEPARTOENT OF ENERGY 

R. E. Simonds, Director 
"Contracts Management Division 
Idaho Operacions Office 
ConCraceing Officer 

060579 -2-



Wicnesses as to signature of 
Contractors: 

-̂  (SignaCure) 

Doris A, Watkins 
Name (typed) 

3467 South Westwood Drive 
Salt Lake Ci tv . Utah 84109 

(Address) 

(Signature) 

Clara H. Warr 
Name (typed) 

3075 Teton Drive 
Salt Lake Ci ty , Utah 84109 

(Address) 

Modification No. A002 (Cont'd) 
Supplemental Agreement to 
Contracc Mo. DE-AS07-77ET28393 

UTAH GEQÎ GICAL AND jlJi^Ei; 

Donald T, McMillan 

T i d e 

(Name Typed) 

Director 

606 Black Hawk Way, Salt Lake City, UT J 
(Business Address) P l 0 8 
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M o d i f i c a t i o n No. A002 ( C o n t ' d ) 
Concracc No. DE-AS07-77ET28393 

CONTRACTOR: STATE OF UTAH 

UTAH GEOLOGICAL AND MINERAL SURVEY 

APPENDIX A2 

For the Con t r ac t Pe r iod May 3 1 , 1979, through May 31 , 1980. 

A r c i c l e A-1 - RESEARCH TO BE PERFORMED BY CONTRACTOR 
(a) The scope of che work under c h i s concracc i s u n c l a s s i f i e d 

and the ConCraccor under Chis concracc wich che DepartmenC of Energy 
w i l l perform Che f o l l o w i n g : 

L. DeCermine Che s o u r c e , d i s t r i b u t i o n , and p o c e n t i a l l y use fu l thermal 
energy of geo thermal r e s o u r c e s in t he Jo rdan Val ley by performing che 
fo l lowing r e s e a r c h ; 

a. Compile a l l e x i s c i n g g e o l o g i c a l and geophys i ca l daca . Expected 
cime r e q u i r e d w i l l be one man monCh. 

b . Compile a l l e x i s c i n g wacer daca i n c l u d i n g a n a l y s e s , cempera tures 
and pe rc inene wel l r e c o r d s . Expected cime r e q u i r e d w i l l be chree 
man monchs. 

c . CollecC waCer samples and p r epa re chem for a n a l y s i s , c o l l e c t waCer 
Cemperacures and g rad ienc in formacion . ExpecCed cime r e q u i r e d i s 
four man months. 

d. P lan , concracc fo r , and i n t e r p r e t g r a v i t y and ground magnecic 
survevs as needed co supplemenc e x i s c i n g work. Expected time 
r e q u i r e d is Cwo man months. 

e . P lan , c o n t r a c c for f l y i n g , and i n t e r p r e t aeromagnet ic surveys co 
a s s i s t in s t r u c t u r a l i n t e r p r e t a t i o n ( app rox ima te ly 450 square 
m i l e s ) . Expected time r e q u i r e d i s one man monch. 

f. Con t rac t for d r i l l i n g t h r e e to four deep (co 1,000 f e e t ) cemperacure 
g rad i enc h o l e s . Expecced cime r e q u i r e d is t h r e e man months. 

2. Conduct g r a v i c y and aeromagnet ic surveys to he lp de f ine the s t r u c t u r a l 
c o n t r o l s benea th che a l luv ium at Ucah Hot S p r i n g s , C r y s t a l -Madsen Hoc 
S p r i n g s , L i c c l e MounCain South and Udy Hoc S p r i n g s . The cime expecCed 
to p l an , conduc t , and i n t e r p r e t che surveys is Cwo man months. 

3 . The C o n t r a c t o r has submi t t ed over 650 e n t r i e s to the GEOTHERM f i l e of 
the USGS under c o n t r a c t DE-AS07-77ET23393. Ail of che r eco rds o e r c a i n 
to wa te r s 20°C. or g r a a c e r . The g r e a c a r pore ion of a l l pub l i shed water 
daca wichin ch i s cemperacure range has been enCered. The ConCraccor 
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s h a l l r e v i s e d a t a in Che GEOTHERM f i l e i n c l u d i n g (1) c o r r e c t i o n of 
daca a l r e a d y s u b m i t t e d , (2) u p d a t i n g wi th new or over looked d a t a , and 
(3) t h e submiss ion of approximate ly 1,600 r eco rds d e a l i n g wich wate r s 
in che cemperacure range of 15.5 Co 19.5*C. The cime expecced to 
complete che work is cwo man months. 

(b) The scope of work s h a l l i n c l u d e such ocher s cud ie s i n v e s c i g a 
Cions and s e r v i c e s as may be muCually a g r e e a b l e Co che p a r c i e s . 

A r c i c l e A - I I - WAYS AND MEANS OF PERFORMANCE 

(a) ICems for which supporc may be provided as indicaCed in 
A r c i c l e .A-III below: 

PERSONNEL: DOE UGMS 

J . W. Gwynn, P h . D . - 40% cime - 5 monchs $ 1 0 , 1 2 3 . 0 0 
P . J . Murphy -lOOZ c ime - 12 monchs • 1 6 , 6 8 0 . 0 0 
P . A. SCurm - 10% . - 1 monch 1 , 5 3 0 . 0 0 
Benef ics - 25% 7,083.00 
Geologic Aide - 8 monchs $6 ,000.00 
Benef ics - 10% 600.00 
ToCal pe r sonne l coses -26 monchs $6 ,600.00 $35,416.00 

TRAVEL: 8,000 mi (? 0 . 2 5 / m i l e 
PER DIEM: 30 days (? $27 .50 /day 

EQUIPMENT: 

PH - s e l e c c i v e ion meCer and p r o b e s , e t c . $2 ,000.00 
Replaemenc c a b l e , Cemp. probe 1,200.00 
Pygmy currenC mecer 650.00 
Wacer sampling pump and f i l C e r 570.00 

54 ,420 .00 

MISCELLANEOUS SUPPLIES (maps, pipe, 

phocos, ecc): 1,008.00 

PRINTING, REPRODUCTION, DRAFTING, ETC. 2 ,500.00 

CONTRACTED OR PURCHASED SERVICES: 

D r i l l i n g - 3500' 3 $25/fooc 87 ,500 .00 
Aeromagnecic and r e d u c t i o n - 2,500 l i n e 

mi les g $ 3 . 0 0 / l i n e mile 20 ,000 .00 
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Grav i ty and r e d u c t i o n - 1500 s t a t i o n s 
(i $ 4 0 / s c a c i o n 60 ,000 .00 

CompuCer s e r v i c e s 500.00 
Wacer chemis t ry - 40 samples @ 

$100/sample 4,000.00 

OVERHEAD: (42% x $42,016 - CoCal 
S a l a r i e s , Wages & Benef ic s ) 17 ,647.00 

$207,000.00 $35,416.00 

(b) Icems, if any, s i g n i f i c a n c to Che performance of t h i s c o n t r a c t , 
but excluded from compucacion of Supporc Cost sind from c o n s i d e r a t i o n in 
p r o p o r t i o n i n g c o s t s ; 

None 

(c) Time or e f f o r t of ConcracCor pe r sonne l concr ibuced by che 
ContracCor buc excluded from compucacion of Support Cost and c o n s i d e r a t i o n 
in p r o p o r t i o n i n g c o s t s ; 

$35 ,416 .00 for time of J . W. Gwynn, P . J . Murphy, and P. A. Sturm 
p lus f r inge b e n e f i c s . 

Arcicle .A-III - FUNDING 

The toCal esCimaCed cosc of icems under A - I I ( a ) above, for the conCracC 
pe r iod s e a t e d in t h i s Appendix Al i s $242 ,416 .00 . DOE 8207,000.00 of Che 
a c t u a l c o s t s of t he se items incu r r ed dur ing the concracc per iod scaced in 
t h i s Appendix Al , subjecC Co the p r o v i s i o n s of A r c i c l e I I I and A r t i c l e 
B-.X:r/III. The Cocal DOE s a r e of 3207,000.00 is subjece to downward 
adjus tment based upon overhead r a t a t h a t i s approved by Department of 
I n t e r i o r , Of f i ce of I n s p e c t o r Gene ra l , Sacramento, C a l i f o r n i a . 

The e s t i m a t e d DOE SupporC Cosc i s funded as fo l lows : 

(a ) EscimaCed unexpended ba l ance from p r i o r p e r i o d ( s ) 3 - 0 -

(b) New funds for Che c u r r e n t pe r iod $ 207,000.00 

.Ar t i c l e A-IV - ADMINISTRATION AND REPORTS 

(a) Project Manager - J. W. Gwynn 
Principal Investigator - P. J. Murphy 
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DOE Program Officer - L. L. Mink, Resource Definition Branch 
U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

(b) All Project Information Reports, as required by DOE Uniform 
Contractor Reporting System, Volume 1, dated September 1978, and as indicated 
on Che attached DOE Form CF-537, shall be submiCCed Co Che DOE Program 
Officer in accordance wich che special instructions. 
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U. S. DEPARTMENT OF ENERGY 

PORTING REQUIREMENTS CHECKL..,. 

(See Instructions on Reverse) FORM APPROVED 
OMB NO. 3flR-0190 

IDENVIFICATION 

Di:-AS07-77LT28393 

OBLIGATION INSTRUMENT; 

PR-07-79ET,?o39:j.501 

REPORTirJO REQUIREMENTS 

. PROJECT MANAGEMENT 

1. iZ Manjyomont f l j n 

2. C Milestone Schedule & Status Reoort 

3. C Cost Plan 

4. G Manpower Plan 

5. £ Contract Manayernent Summarv Report 

6 £ Proiect Status Report 

7. Z Cost Management Report 

8, n MjnDOwer Management Report 

9 xl Conftrenctt Record 

10. S Hot Line Report 

Frajuency 

M 

M 

A 
A 

B. TECHNICAL INFORMATION REPORTING 

1. a Nritice of Ef.enjy RD&D Project (SolE) 

2. 3 Technical Progress Report 

3. & Topical Report 
X 

4. u Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 W8S 

Q Format 2 Functional 

D Format 3 Baseline 

D Format 5 Problem Analysis 

2. • Co5t/Schi>dule Status Repoa 

3. D Manag<.'ment Control Svstem 

Description 

''• G Summary Svstem Description 

S- Q WBS Dictionary 
REQUENCY COOES: ,A - As Required 

C - Contract Char-Kje 

F — Final (End of Contract) 
M - Monthly 
0 — One Time iSoun After Contract Award) 

Frequencv 

0 
Q 

Y 

F 

0 - Quarterlv 
S — Semi-Arinu^lly 
X — Mandatory for Delivery with Proposals/Bid 
Y — Yi;arly or Upon Contract Renewal 

SPECIAL INSTRUCTIONS 

z-"\z a l l fopor ts to the OOE Program Of f i ce r a t Idaho Operations Of f i ce (ID) as ind icated 

•- ai;(i 6 - Six copies are due at ID w i t h i n f i f t e e n days a f t e r end of the calendar month. 

1 - Two copies are due at ID w i t h i n f i f t e e n days a f t e r Cooperative Agreement Award. 

2 - Si.'N copies are due at ID w i t h i n f i f t e e n days a f t e r end of the calendar quar ter . 

2 - Si.x copies are due not less than f o r t y - f i v e days p r i o r to completion of the 
j ' L t a r ' i y t e r m . 

4 - SuDiiiit in d r a f t f o r t y - f i v e days p r i o r to completion date of Cooperative Agreement. 
A f te r t n i r t y days for DOE review, submit eleven copies inc lud ing one camera-ready 
copy. 
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^GPOHTING REQUlRGMeNTSCHecXLiST 

iik^-£stgESSS& 

PURPOSE 

A r u c i l r i t :o »a«nti fv Jnd c o m m u m o i t w d i t i o n * * 

' '3art ' 1 tn« Grf i«ra( Py rccs r c u u s ^ i a ' 0 Q £ c o n i T i c u 
jntJ i q re«nen t5 . It w td b« i?vctua«a « 3 * n of Tr>« con-
triCT or j i j f f» r f>* ' i t . T h u f o r m v#iU ^< rssmutinttJ lor 
•ticn iX ' jcow^J con t r i cT or jtjre«*T>*n( 4r*1 o i n t}« 
T-WihrfO 3» r « : u i f e d in Soeci4l i n < t n i « \ t t ( M \ 0 wJiOt 
.r :o J io«c t i i c t i t u a t i o n . 

I N S T R U C T I O N S 

/r*rT» f - Ent»r ',ft« ! i t l « »t irKJicaxvd in t t t« Procur* -

.TwmoranrJurn. 

Jr»m 7 - £nt«< t h * i d « n t i f i c s t i o n numcMf a t cn« f*ro-

d j i i or (h« f n t tmorandum. i i x i oon t rac t nufr4>«r 
t t X f i w a r a . 

/ f em J - C>.e* ît i p a o n l o i n d i o r t t o U n i j n d r « o o n s 
r^-^uir-sd. r a r s j c f i r eoo r t i n i j r e q u i f « m « n t Checked. 
in iCiaTf f f iw^uonc/ o ' a t i i v f f f v in . :a iumn orovida<3 
' j i i n q o n * of Cle f requencv co<Ml iftOV"rt. 

3 -A. l A»»/i*v'*»p**«' **'*^ - T^« oDotractOf '* ot»n l o 
fTmno^a, :n« e f fo r t a«u7it>9d m i n * na temvc i t o t 
w o r k cr um i l a r docu r rv r t t . It w i l l c o n t i i n m m -
j*j*fT>en( m9T>*yxJolo|tCT. c a n t m l i v « < m . and 
? r o c » J u r « i f\« •^ni\ u»«. i n c l u d n m H r t t o i w i and 
o i n * r o i 4 n n t r ^ scn«d\ j l«t , orr jani^ar ional IdBnct-
nca t i on j n d a«tcri£?Tioos. ^nd ipeeiaf i o d a i v -
c j t .Man*, i i / cn 4t !MT p t v u , p i » m tor h4<»dtirw| 
of G iTv^ rnmtn t Qwn»<j proo«t" tv. <Vofk bravi.-
d o w n s:Pjctufes. '«itv o e n o n n t t i d f f n n ^ i c j n o n . 
m o n t i n o d i fo r t x j n i t o n n q firoqrwn tov«r»rtt 
:0(ecfT./et pp»v CM f e g u t r « j . 

3 .A . * . v f y ; «^on* StzfUKJu/s rtmj j>.»n/« ^ ^ o o r x — Th» 
,-Dn{r3c:or I r n i J n r o r ^ M3><aui« for sit -"(^rls 
5reiKciOw*«i iTrycTUrd ii«rT>t, ' i n« i t « n n . of d t -
i i v t i r i t i t n i i f : * o ' i « J 'O tn# c o n t r i c t . U o o n t d 
P*ni>Jical lv l u i u j l f v cnon tn t ^ l • • i m t c t t u t , 
S r o y f c i l ( O w j i d c o m p J r t i o n . t n t i p« f cem corrv 
3(#(!on 0* • * c n l i f t * t (em aixJ o f t ^« tOt»t coft-
:fa<rT. 

3 - A . J C j f r PUn — A &»»e(in« at»n tor m c u r h n q o n n i 
on I concract a* i*)re«i-nenT t o m d a i u r * oro<9re« 
l l : « f m t o? co?t: uD«.tat« ano t o r vca i t ctanrract 

; r v # i o o funt ] rK lu t#«r r )«nu i n d Qudtj** •"»"• 

2,A.4 A f j f l yo * * * ^ * » J i - A b a « i r n « in*r\ t o J i l o a t t 
•nanoov-wr to «*c/l r t o o r n n q C3(«qOfV iO«at i f i i rd 
n '.rur conrrJCt 0* j q / eem«n t . 

sin<jie-OJ<!« . j faonic o r r t ^ n t j t i o r t o* j n t t ^ f j t t d 
COit, 'Titfur m i l r i TOne j , J.TCJ .Ti jnoovwtr *or r j o i d 
' i i u J i j n t i v i n i n d ( rena (Of f f tar t tng. 

3_A ^ i r ' -c i r t r r Sa fL3 ^ * D o r r - A > t r i o d i c reoorr TO 
.-on^Tiumcajf to D C E Tvtn^qernwfit i n i t se i t -
•T'T-n j f c o n i f j c t ; t * a i i , !o f x t s i i t n v a r u n c e i 
i/i<j j r Q Q f t m * . m d '.o d i s c u i i i n v o c i # r a r e j j of 
zzr.^err i j / 3c."n«xe(T>tnti. 

3, A ' J j j r '.f*/V»s'*r*i*nr .7«>cv-f - A ^ f t o d l C '••(XKT 
J l '^4 t ; j i u i ot o j t l t aamu«r«d (o i f t« C j t t 
^ ' j r» . ^ a i j I u j * d t o : M c x v t j c i u ^ f and pro-

-ccveo iccru4<0 ' x i n t ; «v«iuatc 9«rTorm«no i 
i t j j i in^t s i j n ; i,1«nfifv jctu4< i n t i o o f t n t i a l o rod* 
i«!Ti i r e j » : cxjrvrtr\jCT c o « t x i i m m n c n ' o r OTQIOCTS 
il"".! OMtJ-iietinq tfitoni; i i H i . to » » * ( ( Y ff*« r»«son-
iOK-ncn o f contfaCTor^' T T V O I C * ! . 

i .* i 3 ''•ta'^ovvretr \tjr>*t,-'rrT>*nf ^es^ f r r - A ;!«rtod(C 
•stxjrr j f ;n« ; tatu» J / J C : U * ( j n d j r o ^ t f c t t d 
TvincAjw^f #."<i>w«x]ituf« j ^ j M t i t tn« 'V\«Aoaw«T 
' ^ a " iT* : * ' t 'Ji«d !0 < v a i u i t f aef^Qr<T<«nci 
i ^ i t M t s i j f f : i c«n ( t f v iCToat j n d s o t v m u J oraO* 
•pm j f f M ; j n o to o o n t i r o c t rr^jMioa**** «xo»n< 
f n t « for 3fQi«vt i iJn i j(»o u u o n m q c f f o n i . 

j.-A i C* / " i ^«»*c» •J^tcora - C o c u n ^ v n i i t i o n o t ;n« 
,'Of^f j c t o r ' i • j rK j t f t ta iK i ip" ! OI ^ i^mt icar t t j # o -
'JO"^. :4f»ct'.on j r eo i r sc t ' on j r f ^ q u i m l >c-

, ; i o n \ rtiuitjnq ^ ram i;\-* T<e*i!njj «« lh DOE 

J.A ; 0 - a r : . ; /»* .•?rt>orT - A ' V K O C O O V ' • i w r t ' j v 
•n»p ' i n ^ ^ r r - ' ^ jn* j v i . l j D i j . ; 7 \VX . <icJ J o c u -
•'^*<itir>t] j m c j a t »"«'OOI«!ITH 'r i iwr<;«icy M(U4> 
Tons , ,(XI imuOfTJnt tacnnicai C i ^e^K in rownL 

3.3.1 ,Vof/c# o / 5n# r^y 9,S0 Prr,,ecT - A ' i ' r T > i i t - , i . 
•WO-0J4* ' r o o r t ;o uro-zf j^ ^nfarfnac^O'i Jn un-

t u n to rr.« •,Cj^nri(K. I f . i n n i . y l , ji-'tj na^'.;ti.3( 

i n r o r m a d o n ;cj t^e j iT - . i tn ionun '^oiefUitic ' n -
f o r m a t i o n c,<cr.aoijt» 

J .3 .2 r f t i '»n'c»* f "oq f«v t r i i o o r t - A f o rma i , : i ruc-
tu f«d t«\;nnic»i ' e t x j a . i u t j m i r t H jenot - 'Ka i lv 
[o commun t ( r i t c CTOJ* ' : : f i s u i t i ^or ^ i i samins* 
[ ion to G o v e r n m t n t i<;«ncies. i n * iCi?r>nfir;. 
t » c n n i a ( j n d i n o u i i n j l ^ :gmmui-.* t i t i and th« 

3.8.3 ToO'dt l f i n t o r f - A soeciai r e ^ n m c i l rsoorr 
preoafe>J wh<en j proiect l a s reic i^vt i a po.nt j ; 
wnicr t J (Titftjf . -n i i« io r . * or a ir- jni f icJfU Mf**i< 
?w» b«en c o m o f i n t c . r t t t t n • jnexu i tc i t i i f « i j f f t 
r>4v« bcHn j c n i t v f f J , ^ n * n :[ ' i layicai ru w f " -
f n * r i « re iu i ts 4c.*^iev<?u. or wnen a r,ev» i c ^ ' m -
fic Of t«cnnoio*j icai f inainf] I j • je-mea :o war-
r'lrvT Oromo i cuCt i ra t i on 

3 . 3 . 4 / ^ r n * / T*c* in ic j ) '•^fiK'rr - r * c f n * c a l f r nq r i i i ^ 
'^•CXjrt reoor i i r t t j (mai ' • • ^ im i of COE -,uooor:«tl 
R O & O and ic ipn i i f . . ; ,-xoi-*(;f:. 

1) CaJt Perrormttnce ritporr '.PM'i ^ooi/caaorH 

FnrrrMC I - Re ix i iT \ c j t t ' ^ m -^wwiort m o - u m u -
la t iv* o(id<';«(. 4Ctuai ' u i i i .K'O -arn'^ ' i j^iiun ' U i a 
Sy vvork DrsAKOOAn i£r>j<j iur-- ' • j rnent ' : Ujet-'fi-
f i « cost and jcnirdui» ' j r i . i n r « any urev i ' ie^ 
c iX i ( r : * : t o r ' i ditifra[»> '^i •:<ifno^*'-n c z r r o a r w . r w 
to ouogtti. 

Forma? 2 — R e o o a i wurf -nt o^t:0i.1 an.i c u f r i j -
U t i v« bud9« t , -JcTuji r a i n . \n<z -3 . 'n« j .aiu« 
dat» tov •twnirjCTOf tunr t i tw ia i 4i8fr, j»nri, 

P« fmat 3 - Pi-ovtaes i i«rtod!C •jcd4';:(w) l o ^r.« 
ffttJdItlfied Otf.'formanice f r e j i u r e r r e n t Q^tftHn*!. 
incorpora tv^ o u t f i o f ' ^ i d ' :gn(r3cr - r anqe i ana 
i n t t m a i ^ t -oun j i - ' t y .n to n i ^•f'frj/rnaTice 
rn«asur»«n«nt !?j i«i in«. 

Fo rmat S — P'ov.d i i t A nar ra tw« j n a i y ^ u a t m n -
tract vaa^ianc*!. 

P911OOJC. uiUJt lv "Tionu^i / . .'Tonrt .T o;fTiuUt:V9 
'-XjdOtt. v tWi i i c;n[» jn<,l f j r r w j ^ j iue f̂ v - i jm-
• narv worK brnaKtiowM MTMCIUTK v . ' r ' i &n i i . iMsn-
M( i«CO»t a r i l v:n-utji i» •< j ' . i n . ; f i ^n*; j f n 7 « ! e \ 

CO o»j i iq«t i . 

jJ SvMtfm O i s c n p n o n i r^US ^ c c i ' C J d o n i - Con
tractor "s d w c r i o t i o n Of •"•e "nanjt^i;m»n( ::on»roi 
t v i l « r n to ft» u ie i l 'It :>*"f fo r fnmq ounf fact .H<.yt%. 
•Vlu« aOdr * i i j d • • i rmmt j of *ne ' ' M ' i , : f , i i ; r i j . 

•Zinort^ - Con t ra inn r i i i i rnman :*<j j<i<::<ption 
of ;n» mana^ jc ' " * ' ' ; r j ^ ' t r n i v n i s m '.o •;« .i*<i 
n &«f^ormin i i a i f r i . - . -•'•if-

•'t«d t t rn t p«riQ\j j * A^ rUum'w'J - *; '1iv» j({«» 
ifv«r>t •xci i r rw\<'»f. ^h - \« 'irTm j ^ r i c v i i j / » w m j a i t t U 
•n t n t io< ic : r * t ion ano , t f» ]o i i a i r J i t co .n rac t aw ary, 

.'."won •( - l r t « n i i N ^nv \ J I ! C : J I - i t i u r t t nT r t n o i f ^ f n ^ n n 
not n<3tCit»d ;n i t em 2 i.>d/or ;uaf* f ipr i ' J ' « o i * 
'4fM:t<(.l. ( U u aUd i t i i j n j ) . n r ^ t i JS necesiary. ' 

/w/71 3 - Oi»c»( a o o r o c r n t e D*i>:t^i. 

f i i r oo r t O i t r n t j i / n o n - . r r - A •,.crT^'a<n^o\,,« 
in»orm»tiY« i. t t trxj -jt e t o o r t i JV ' requef ;C/ j f 
J u D m n n o n , j 4 id r»ue i .ir*] numoar of 'aDi«> 'c r 
a4cn adcir<t^««. 

"^aoorr in^ Cair»qori4t . i rw^i j f .ifirsti} - - in 
t.J«ntjficatPon t iv - vas K V ^ I ut ra ik t * f m e n t i tor 
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STATE AND LOCAL DEPARTMENT/AGENCY 
INDIRECT COST NEGOTIATION AGREEMENT 

DATE: August 30. 1979 
:oJ INSTITUTION: State of Utah 

Department of Natural Resources FILING REF.: This replaces 
Utah Geological and Mineral Survey Negotiation Agreement 
606 Black Hawk Way dated Initial 
Salt Lake City, Utah %M0% 

The indirect cost rate(s) contained herein are for use on grants and 
contracts with the Federal Government to which Federal Management Circular 
7A-A applies subject Co che limitations contained in the Circular and 
in Section II A below. The rate(s) were negotiated by che 
Utah GeoloRJcal and Mineral Survey 
and the U.S. Department of Interior, Office of Inspector General 
In accordance with the auchorlry ronr.iiiu'd ii. Attachment A, Section 
.J.J. of che Clrcul.ir. 

SECTION I; Rates 

Effective Period Applicable 
Type From To Rate* Locations Co 

Fixed carry
forward 7/1/79 6/30/80 39.1% All U.S. Geological 

Survey contracts 

'ti^ji^ 

•Base: Total direct salaries/wages plus consultant fees billed to U.S. 
Geological Survey 

Treatment of fringe benefits: Fringe'benefits applicable to direct salaries 
and wages are treated as direct costs. 

• J 



SECTION I I : General I'aEe 2 of 2 

w 

A. LLMITATIONS: Use of che raCe(s) contained in this agreement Is subject to any 
applicable sCaCutory limitations. Acceptance of the rate(s) agreed to herein Is 
predicated upon the conditions: (1) chat no costs other than those incurred by the 
grantee/contractor were Included In Its indirect cost rate proposal and that such 
costs are legal obligations of the grantee/contractor, (2) that the same cost that 
have been treated as indirect costs have not been claimed as direct costs, and 
(3) that similar types of costs have been accorded consistent treatment. 

^ 

B. AUDIT: Adjustments to amounts resulting from audit of the cost allocation plan 
upon which the negotiation of this agreement was based will be compensated for in 
a subsequent ne^KOtiatlon. 

C. CHANGES: If a fixed or predetermined race(s) is contained in this agreement it 
ts based on the organizational structiire and the accounting system in effect at che 
time the proposal was submitted. Changes In the organizational structure or changes 
in the method of accountinR for costs which affect the amount of reimbursement resultlnj 
from use of che races in chis agreemenC, require che prior approval of the auChorized 
represenCacive of Che responsible .negoclaclon agency. Failure Co obtain such approval 
may result in subsequent audit disallowances. 

D. THE FIXED RATE(S): Contained In this agreement is based on an estimate of the 
costs which will be incurred during Che period for which the r.-\Ce spplies. When the 
actual costs for such period have been determined, an adjustment will be made in the 
negotiation followinc, such dptermination to compensate for the difference between 
that cost used to establish the fixed rate and that which would have been used were 
the actual costs known at the time. 

E. BILLING RATES: In accordance with che agreement allocatint? costs of central 
services provided by others, adjustments have been made to properly reflect costs of 
central services billed and also allocated to this department. 

F. NOTIFICATION OF FEDERAL AGENCIES: Copies' of this document may be provided to 
other Federal ofiices as a means of notifying them of the agreement contained 
herein. 

G. SPECIAL REMARKS: 

J 

ACCEPTANCE 

Donald T. McMillan 
Name 

Director 
Tit le Survey 

August 27. 1979 

• U t a h r.flnlngy^aT q M\T^^r«i]. 

Date 

By the Responsible Agency 
For the Federal Government 

Gerald W. Hicks 

Name 
Regional Audit Manager 
Western Region 

Tit 

I s l 

tf. S. Department of the Interior 
Office of Inspector General 

Agency 

D3jg August 30, 1979 

Negotiated by ̂ "b^rt A. Fitzhugh 

(916) 48^-^768 
Telephone 
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aocxnfDN Of A>ieNOMe<T/MCSffKUior« 

A. Appendix A2 attached to Modification No. A002 is revised to read as stated in 
Appendix A3 attached to this Modification No. M003. There is no increase in 
the support ceiling for this revision. 

B. The "Period of Performance" set forth under Article II for work perfor:ned undar 
Aopendix A3 shall be completed during the period from May 31, 1979, th.-ough 
December 31, 1930. 

C. The "Govern:-nent Property" listed under Article IV is revised to reao as follows: 

i. PH selective ion meter and probes including replacement cable, 
and temoerature probe {32,160). 

2. Pygmy current meter ($530). 

3. Water sampling pump and filter (S514). 
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y i o d i f i c a t i o n No. M003 (Cont 'd) 
Contract f lo. OE-AS07-77ET2S393 

:0NTRACTCR: ST.ATE OF UTAH 
UTAH GEOLOGICAL AND MINERAL SURVEY 

APPENDIX A3 

For the Contract Period May 31, 1979, through December 31, 1980. 

Article A-1 - RESEARCH TO BE PERFORMED SY CONTRACTOR 

(a) The scope of the viork under this contract is unclassified 
and the Contractor under this contract with the Department cf Energy 
will perform the following: 

1. Determine the source, distribution, and potentially useful thermal 
energy of geothennal resources in the Jordan Valley by performing the 
following research: 

a. Compile all existing geological and geophysical data. 

b. Compile all existing water data including analyses, temperatures 
and pertinent well records. 

c. Collect water samples and prepare them for analysis, collect water 
temperatures and gradient information. 

d. Plan, contract for, and interpret gravity and ground magnetic 
surveys as needed to supplement existing work. Expected time 
required is two man months. 

e. Plan, contract for flying, and interpret aeromagnetic surveys to 
assist in structural interpretation (approximately 450 square 
miles). Produce a subsurface^map based on all geophysics developed 
under Task 1. stru.^Mrt 

2. Conduct gravity and aeromagnetic surveys to help define the structural 
controls beneath the alluvium at Utah Hot Springs, Crystal Madsen HOT: 
Springs, Little Mountain South anc Udy Hot Springs. The time expected 
to olan, conduct, and interpret the surveys is two man months. 

3. "i'he Contractor has submitted over 65Q entries to the GEOTHERM file of 
the USGS under this contract. All of rhe -̂ eco'-ds oertain to waters 
20"C. or greater. The greater oortion of all published water data 
w1-hin this temperature range has been entered. The Contractor 
shall revise data in the GEOTHERM file including (1) correction of 
data already submitted, (2) uodating with new or overlooked data, anc 
(3) the submission of approximately 1,500 reco'rds dealing v/ith waters 
in the temnerature ranue of 15.5 to 19.5'C. 

031330 
nr:L-A; 



Modification No. M003 (Cont'd) 
Contract Mo. 0E-AS07-77ET28393 
Appendix A3, Page 2 

4. Determine the source, distribution, and potentially useful thermal 
energy of geothermal resources in the Utah Valley, which is south of 
the Jordan Valley, and that portion of the Wasatch Front which lies 
north of the Jordan Valley to the Utah-Idaho state line by performing 
the following research: 

a. Examine state well log records, and plot locations of wells cn 7.5 
minute quandrangle maps and on 1:100,000 scale maps. 

b. Verify location, well status, ownership, water temperature, and 
collect water chemistry samples for analysis as part of a field 
reconnaissance study. 

c Initiate thermal gradient v/ork on selected v.'ells in promising 
locations within the study area. 

(b) The scope of work shall include such other studies investiga
tions and services as may be mutually agreeaole tc the parties. 

Article A-II - '.-JAYS AND MEANS QF PERFQRiMAriCE 

(a) Items for v/hich support may be provided as indicated in 
Article A-III below: 

PERSONNEL: DOE UGMS 

J. W. Gwynn, Ph.D. - 40% time - 5 months 510,123.00 
P. J. Murphy -100% time - 12 months 16,680.00 
P. A. Sturm - 10% - 1 month 1,530.00 
Benefits - 29.03% 8,225.00 
5 Geologic Aid - $950/m9. for 8 months $38,000.00 
Benefits - 7.33% 2_^804.00 
Total personnel costs $40,304.00 $36,553.00 

TRAVEL: 50,500 mi 9 0.30/mile 15,150.00 
PER DIEM: 30 days 9 S35.00/day 335.00 

EQUIPMENT: 
?H - selective ion meter and probes, etc. $1,164.00 
Replaenent cable, temp, probe 096.00 
Pygmy current meter 530.00 
Water sampling pump and filter 514.00 

0 J , J J'f . ..'J 

MISCELLANEOUS SUPPLIES (maps, -ipe, 
photts, co;:L;ucti v: ty neters, cao^o 
heeds. v,ater level ind'^cators. e"c 

J>/ I C. • ' J 



Modification No. M003 (Cont'd) 
Contract Mo. DE-AS07-77ET28303 
Appendix A3, Page 3 

PRINTING, REPRODUCTION, DRAFTING, ETC. 2,500.00 -

CONTRACTED OR PURCHASED SERVICES: 
Replacement of trees S grass 1,500.00 
Aeromagnetic and reduction - 734 l ine 

miles L3 $15.00/1 ine mile 11,010.00 

Gravity - 1,578 stations 
la S50/5tation 73,900.00 

Computer services (12 hours) 6,000.00 
Water chemistry - 40 samples 9 

SlOO/sample 4,000.00 
Reduction of gravity data 10,000.00 

OVERHEAD: (39.1% x total 
Salaries, Wages & Benefits) 30,249.00 

TOTALS $207,000.00 $36,558.00 

(b) Items, if any, significant to the performance of this conti^act, 
but excluded from computation of Support Cost and from consideration in 
proportioning costs: 

None 

(c) Time or effort of Contractor personnel cont'^ibuted by the 
Contractor but excluded from computation of Support Cost and consideration 
in prODortioning costs: 

336,553.00 for tim.e of J. U. Gwynn, P. J. Murphy, and P. A. Sturr-
plus fringe benefits. 

Article A-III - FUNDING 

The total estimated cost of items under A-II(a) above, for the contract 
period stated in this Appendix A3 is $243,553.00. UOE will pay 3207,000.00 of 
the actual costs of these items incurred during the contract period stated in 
this Appendix A3, subject to the provisions of Article H I and Article B-XXVIH 

The estimated DOE Support Cost is funded as follows: 

(a) Estinated unexpended balance from prior pericd(s) $ -0-

;'b) 'lew funds for the current per "iod S 207,000.00 

O '-̂  .1 



Modification No. M003 (Cont'd) 
Contract No. DE-AS07-77ET23393 
Appendix A3, Page 4 

Article A-IV - AOMINISTRATION AND REPORTS 

(a) Project Manager - J, H. Gwynn 

Principal Investigator - P. J. Murphy 

DOE Program Officer - M. A. Widmayer, Resource Definition Branch 
U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

(b) All Project Information Reports, as required by DOE Uniform 
Contractor Reporting System, Volume 1, dated September 1978, shall be 
submitted to the DOE Program Officer in accordance with the special 
instructions set forth in OOE Form CR-537 included with Modification No. 
A002. 

r~, T 1 O O '^ 
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state of Utah ' QsatH&iMAi ENCROY 
Utah Geological and Mineral Survey BRANCH 
605 Black Hawk Way 
S a l t Lake C i t y , Utah 84108 

ATTENTION: J. 'Wallace Gwynn 

SUBJECT: MODIFICATION NO. AG04 TO CONTRACT NO. 
DE-AS07-77ET28393 

Gentlemen: 

Enclosed for your files Is one fully executed copy of the subject contract 

nrodlficatlon. 

Very truly yours, 

OWGIHAL SIGNED B t 
MELL W. FRASER 

Nel l W. Fraser 
Contracting Officer 
Director, Contracts Management Division 

Enclosure , 

bcc: M. A. Widmayer, w/encu/ 
Mary Parks, w/enc 
E. G. Jones, w/enc 

R&DCB 
KRHastings:qn 
1-8-81 

CM 
NWFraser 



1 
/ilA)>!bA«6 fCRM 30, JUiy I 9 i 6 

Oihiff i i . S£«vtCtS AOMINISTKATION 
ffo. MOC. t o . { t i c m 1-14.101 

A M E N D M E M f OF SOLICITATION/MODIFICATION OF CONTRAa 
fAOe 

1 * .M£M0««NT/»O0 l ! ' ICATION N O . 

AC04 
2. fffKTi/s a*ra 

12-31-30 
iEwUISIT tON/PUKOlASf U t O t l l S f N O . 

07-81ET28393.501 
U . »ROj£CT NO. ' If applicable I 

ssufD »r CODE 

U. S. Department o f Energy 
Idaho Operations Of f i ce 
550 Second St reet 
Idaho F a l l s , Idaho 83401 

6. ADMtNISTCTK) I T ( I f o ther t h a n block } > CODE 

J -
I 7 CCNr«ACTO« 

NAME A N D A O O I I E S S 
CODE F.-tClLrTY CODE I 

r. 
State of Utah 

iStreet, city. Utah Geological and Mineral Survey 
';;;'^',;'-"- 606 Black Hawk Way 

L 
Sal t Lake C i t y , Utah 84108 

A t t e n t i o n : J . Wallace Gwynn J 

n A M t N O M t N T O f 
souciiAnoN NO.. 

O A T f D . . (See hUick ' ) ) 

, MODifiCATioN Of n F - A ' ^ n 7 - 7 7 F T 7 R 1 Q T 
CONT»ACT/OtO£« Nn ^ '^ ^ • ^ ^ ' / / C i t l O J a j 

8-19-77 . ( S M 'flock I t ) 

THIS sioac ApHies ONIY TO AMENOMCNTS of souaiArioNS 
i ] TK* obov* w i m b i f d iolic:tatM<i i i am«is4«d as *•* fof ih m Uock 12. Th* Sour ond da«» HMCtR«d for r«c«iat of Off«fs | [ i i a x t v i v M . j j t i r o t «xt*nd«d. 

Or f v ron muft acknvwIodQO r t ^^ ip t o/ thi> afn»ndm*f l t pr*o« to tt i« howr o n d d o t * ipociftod ifi ttw lof ic i fot ion, or as afn«nd«d, ^ ono of m« foi iowmq rnvthodi? 

;a | l y t49Rin9 ond n r n m i n j m | t iM o* m i t amondmonti i h \ i f ocknowt^d^mn rw:«ipr o i iWt am«f tdm«nt on aoch <opy o* * • off»r iwbm<tt«d; or (ei * v w p o f o t o lottor or to lo f l ' om 

wh.ch .nciwdos o roforonco t« fho soJIolofton ortd omondmont mfmbor*. ^AJlUJtf O f Y O U * A C X N O W U D G e M C N T TO U ICCSIVEO AT THC I S S * J 1 N G OfFtCE Pt lOR TO THC HOUR ANO 

O A T J i P t a f i e O MAY RCSUiT I N K C J C O I O N O P Y O U * O P P C * . I*, b r vim#o o* »•»•• omondmon* yow do i i ro to chango on o#or o i foody tub«mft#d, u»eh chwtg« moy bo modo by lologrofi* 

or l*nor. pro»id»d luch to log rvo of lottor mokot roforonco to tho toi icrtot ion ond ttit* amondmont, ond i t rocoivod or iof »o ft»o o«>oning hour ond doto •poei f iod. 

10 ACCOUNTING ANO APMOPWATION OATA ( I f r t q u i r t d ) 

THIS W.OCK App l ies ONLY TO MOOIf lCATlONS OP C O N T t A C T S / 0 « 5 « 5 

(a) r_ | This Chongo Ordor i i isiwod pu r t j on t »o , , 

Tho Own«o« w t f o ( « in btodi 1 3 oro modo lo tho obvvo numborod controct/ordor. 

(b) r _ ] Tlt« obovo numborod conrroct /ordor n modifWd to roAoet rt>« odmmi t t ro t iv* chongos ( w d t a t chongo i m pay ing off ico, appreprtat ion 'jat'3, vtc.) Mt forth m aiocK I 2. 

(c) j A I Thta Supplomontal AqrvOmoiM is ontorod mto ^wxiiatbi to outh«rtty o f . 

It mediAoi rho o b o v * numta«r«d contract as lot tarrh m blocK 12. 

mutual agreement of the pa r t i e s . 

0eSCi!l( 'TlON O f A M I N O M e N T / M O O l f l C A r i O N 

1. A r t i c l e I - The Research To Be Performed, is amended by adding a new paragraph 
as f o l l o w s : 

"Appendix A4 attached to t h i s Supplemental Agreement and made a part hereof, 
provides f o r add i t i ona l research to be performed by the Cont rac tor . " 

2. A r t i c l e I I - The Period of Performance is amended as fo l l ows : 

"The period of performance of the research under th i s cont rac t is extended 
to February 28, 1981." 

3. A r t i c l e I I I - Considerat ion i s revised to increase the Support Ce i l i ng by 
Ten Thousand Dol lars ($10,000.00) to a revised Support Ce i l i ng of Three Hundred 
N'inety-Two Thousand One Hundred T h i r t y Dol lars (S392,130.00). 

- -cont inued 

) f x c . M Ot c i ia - f i i .0 horietrt, all • • f m i ond condi t iont o i (ho documont roforoncod in oiock S. a t horotofom ettan^od, rvmaert unciwfi^od ond in fuit iocco and oifocl. 

' ^ ^ s i c N ^ m ' s ' o ' o C ^ ^ ^ " " ^ " ° " ' * ' ° ^ , [ X ] C O N T « A a O « / O f F E » 0 » is K E Q U H E O T O S I G N T H I S O O C U M E N T A N O «7V l l iN 3 _ C O » I E S TO ISSUING CfFICE 

\..umPT-m, 
; S * 9 n a t M ^ ' q i , ^ n o n owttwntod lo t-gnl 

17. UNiTJD STATES C f AMERICA 

SY 
(Signoruro or Controcting O^ ' rer l 

h i NAME AND TITU Of SICNSt (Type o r p r r n l l 

i 

i Donald T. McMillan, Di rec tor 

I A. DATE SIONED 

1-5-81 

18, NAME O f CQNTKACTINO O f f l C E * < Type or p r r r r l ) 

N. W. Fraser 
I 19 CATc SIGNED 
I 

3 0 - 1 0 1 a U.S.aPO:197»*.2B1-187/5001 
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Modification No. A004 (cont'd) 
Contract No. DE-AS07-77ET28393 
Appendix A4, Page 2 

CONTRACTOR: STATE OF UTAH 
UTAH GEOLOGICAL AND MINERAL SURVEY 

APPENDIX A4 

For the Contract Period January 1, 1981, through February 28, 1981 

Article A-1 - RESEARCH TO BE PERFORMED B'{ CONTRACTOR 

(a) The scope of the work under this contract is unclassified and 
the Contractor, under this contract with the Department of Energy, will 
perfonn the following: 

The Contractor will prepare a planning exercise and proposal to 
DOE-ID outlining the direction and scope of work to be perfonr.ed 
in the State of Utah for geothermal resource assessment as it 
relates to the Department of Defense MX missile program. Coordina
tion of these planning efforts will be maintained with DOE-ID and 
other national agencies/organizations, as designated by DOE-IO, 
for the furthering of the MX project. 

(b) The scope of work shall include such other studies, investiga
tions, and services as may be mutually agreeable to the parties. 

Article A-II - WAYS AND MEANS OF PERFORMANCE 

(a) Items for which support may be provided as indicated in 
Article A-III below: 

DOE 
1 - Geologist (21) for 3 months 54,250 
Benefits @ 29.03% 1,234 
Overhead (a 39.1% 2,144 
Out-of-state Travel 

2 trips Idaho Falls la $152 each 304 
2 trips Reno, HV (? $202 each 404 
1 trip Los Angeles 0 $304 each 304 

Per Diem - 10 days (? $35 each 350 
Mileage: 3,000 miles (3 .30/mile 900 
Long distance telephone charges 75 
Miscellaneous 35 

TOTAL $10,000 

(b) Items, if any, significant to the performance of this contract, 
but excluded from computation of Support Cost and from consideration in 
proportioning costs: 

None 



Modification No. A004 (cont'd) 
Contract Mo. DE-AS07-77ET28393 
Appendix A4, Page 3 

CONTRACTOR: STATE OF UTAH 
UTAH GEOLOGICAL AND MINERAL SURVEY 

(c) Time or effort of Contractor personnel contributed by the 
Contractor but excluded from computation of Support Cost and consideration 
in proportioning costs: 

None 

Article A-III - FUNDING 

The total estimated cost of items under A-II(a) above, for the contract 
period stated in this Appendix A4 is $10,000.00. DOE will pay $10,000.00 of 
the actual costs of these items incurred during the contract period stated in 
this Appendix A4, subject to the provisions of Article III and Article B-XXVIII. 

The estimated OOE Support Cost is funded as follows: 

(a) Estimated unexpended balance from prior period(s) $ -0-

(b) New funds for the current period $ 10,000.00 

Article A-IV - ADMINISTRATION AND REPORTS 

(a) Project Manager - J. W. Gwynn 

Principal Investigator - J. W. Gwynn 

DOE Program Officer - M. A. Widmayer, Resource Definition Branch 
U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho'Falls, Idaho 83401 
(208) 525-1466 ^ 

(b) The Contractor shall prepare and submit the report and proposal 
identified in the Statement of Work. 



^X^A 

FEB 2 7 12S( 

S l a t e of Uliih 
Utsh Gc-o1oaiccl and I'.ir.cral Survey 
£06 Dlaci: HaKk Uay 
S--]t Uke CVt>% Utah C4103 

.̂ TT r̂mOJi: •). •••allaca GJ^? ! 

?"B.J2?:T: t;:DrnCAT!OM m . A005 TO CONTHACT MO. DZ..AS07-77:T:;C ;̂n 

n-T-tl-'-'.-i:. 

V;.u arc- heri'by authorlic^i tiffectivc f̂ arch ]» 1-;i'S1 to ba^ln work ^nd i?-;v,ur 
cs«ts il? to a •n'Kinum of $50,000 wior tt'.a proposed cc-^.troct ruOdlflratlon 
rf;ndir.a e:;eravior. cf the fonaal rodlflcation. Work Is to be ?arfor:.>j In 
^cccrdsncG \/nth yzur arosjcsals -iubnlttcd to this offici^ dated D5cc-:b.:r 4, 
•|?nO ^rd Fecn;^ry ; ;*/ l331. 

Ti - r?-;ul-:1r'' .T:^dif1c:t1in i^ll irclrtl^ tne rnllo-?1n<i art ic ' . . 
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State of Utah 

If you have any questions, please contact Kent R. Hastings of my staff at 
telephone (20E) 525-1510, 

Very truly yours. 

bcc: M. A. Widmayer 
F. C. Smith 
E. G. -lonos 

/ 

V/ill ian C. Draka 
Contracting Officer 
Chief, R&D Cef?tracts Branch 
Contracts Mananernent Division 
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4. Article IV - Government Property is modified to add the following 
i terns: 

Two Temperature Probes 

5. Article VI is added to the contract to read as follows: 

Date of Incurrence of Costs - The contractor shall be entitled to 
reimbursement for costs incurred in an amount not to exceed $50,000 
on or after March 1, 1981 which, if incurred after this modification 
had been entered into, would have been reimbursable under the 
provisions of this contract. 

••^.'^N-. 
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CONTRACTOR: STATE OF UTAH 
UTAH GEOLOGICAL AND MINERAL SURVEY 

APPENDIX A6 

For the Contract Period March 1, 1981, through February 28, 1982. 

Article A-1 - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) As part of a continuing effort in Resource Assessment in Utah, Davis, 
Weber, Box Elder, Salt Lake, and Cache counties, the following work 
will be performed by UGMS. 

Task 1. Complete the compilation and verification of locations, well ;̂  
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the 
Utah Valley and Jordan Valley. 

Task 2. Collect thennal gradient measurements on selected wells in 
promising locations with the study area. 

Task 3. Compile, and interpret where necessary, all existing geological 
and geophysical data within the sttitiy area for use in area 
specific investigations. 

Task 4. Generate gravity surveys in promising geothermal locations 
within the study area, as needed. All existing gravity data 
from previous year's work plus newly generated gravity data 
will be modeled. An integrated interpretation of these models 
will be developed. 

Task 5. Prepare and distribute reports as outlined in the reporting 
requirements of this contract. The final report for this work 
done under this Modification No. A006 will include all data and 
preliminary interpretations of work performed during the contract 
period. The UGMS will also publish a report on the Jordan Valley 
and a report on geothermal resources of the Wasatch Front Area. 

(b) As part of a continuing agreement with the Department of Defense to 
cooperate with resource alternatives evaluation for the proposed MX 
project in Utah and Nevada, the Contractor will perform the following 
geothermal resource assessment evaluations: 

Task 6. Existing Data Review. All applicable data collected by Fugro 
will be acquired through ESL and evaluated. This, in conjunction 
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with data available in the literature, will result in the 
identification of additional data and procedures necessary 
to complete an efficient geothermal exploration program. 
Exploration plans will be established for the Milford OB 
site and Delta ASC site. The implementation of these plans 
will be contingent on additional funding in FY 1981 and/or 
suitable funding in FY 1982. 

Task 7. Thermal Gradients and Fluid Chemistry. In addition to test 
holes which are presently open in the deployment area, a 
number of additional drill holes are planned as part of 
Fugro's geotechnical evaluation. Thennal gradients will be 
measured in those holes and water samples collected where 
available. The water samples will be analyzed chemically to 
aid in the geothermal evaluation. 

Task 8. Data Transmittal. Data and analysis of above efforts will be 
transmitted to ESL. 

Task 9. Planning Assistance. UGMS will provide planning assistance 
to ESL and the Joint Task Group through DOE-ID. This will 
include preparation for briefings and participation in 
briefings when requested. 

(c) The scope of work shall include such other studies investigations and 
services as may be mutually agreeable to the p.arties. 
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Article A-II - WAYS AND MEANS OF PERFORMANCE 

(a) Items for which support may be provided as indicated in Article A-III 
below: 

Personnel: 

J. W. Gwynn 
P. J. Murphy 
P. A. Strum 
R. H. Klauk 
H. H. Doelling 

Geologist 
FB - 29.35S 

Geologist 
FB - 29.3% 

Interns 
FB - 7.35% 7.39 

Total 

Travel & Per Diem 

Equipment & Supplies 

Temp Probes 
Other items 
Supplies 
Printing/Repro 
Computer 

Subcontracts 

Water Chem 
Gravity Compilation 
Gravity Survey 
Asr Photos 

Other 

Phone 
Data Purchase 
OH 39.1% W+FB 

TOTAL 

Basic 

DOE 

17,000 
4,981 

22,000 
1,617 

45,598 

8,835 

5,500 
1,660 

• 3,500 
2,500 
5,000 

500 
7,015 

24,500 

600 

24,737 

$129,945 

Utah 

6,325 
5,838 
1,530 

•/ • 

3,975 

17,669 

•MVi*. v_> 

$17,669 

DOE $249,945 

MX 

DOE 

14,146 
4,145 
18,270 
1,343 

37,904 

21,500 

5,500 
2,200 
2,800 
3,000 
1,000 

1,000 

2,000 
28,276 
14,820 

$120,000 

Utah 

Utah 

12,728 

10,382 
3,000 
16,403 
12,456 

h I-

-

21,493 

$76,462 

$94,131 
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(b) Items, if any, significant to the performance of this contract, but 
excluded from computation of Support Cost and from consideration in 
proportioning costs: 

None 

(c) Time or effort of Contractor personnel contributed by the Contractor 
but excluded from computation of Support Cost and consideration in 
proportioning costs: 

$94,131 for time of J. W. Gwynn, P. J. Murphy, 
P. A. Strum, R. H. Klauk, H. H. Doelling, and 
a geologist plus applicable fringe benefits. 

Article A-III - FUNDING 

The total estimated cost of items under A-II(a) above, for the contract - • 
period stated in this Appendix A6 is $344,076. OOE will pay $249,945 of ;j >: 
the actual costs of these items incurred during the contract period stated 
in this Appendix A6, subject to the provisions of Article III and Article 
B-XXVIII. The estimated DOE Support Cost is funded as follows: 

(a) Estimated unexpended balance from prior period(s) $ (783) 

(b) New funds for the current period $250,728 

Article A-IV - ADMINISTRATION AND REPORTS ''""' 

(a) Project Manager: J: W. Gwynn 
Principal Investigator: P. J. Murphy 
DOE Program Officer: L. L. Mink 

U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

(b) Project infonnation reports shall be submitted in accordance with the 
attached DOE Form CR-537 and Report Distribution List. 
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1. IDENTIFICATION Modification No. A006 -
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State of Utah 
Utah Geological & MinGral Survey 
605 Black Hawk Way 
Salt Lake City, Utah 84108 

AHENTION: Robert H. Klauk 

SUBJECT: MODIFICATION NO. A009 TO CONTRACT m . DE-AS07-77ET28393 

uGntleiiian: 

Wi> are enclosing three copies of the subject modification which have been 
signed on behalf of DOE. Please have all three copies signed by an 
authorized official and return two fully executed copies to this office. 
The third fully executed copy is for your retention. 

Should you have any questions, please contact me on (208) 526-1510. 

Very truly yours, 

Ofio''"'=J signed fty? 
Kent S. Hatatbr^pa 

Kent R. Hastings* 
Contracting Officer 
R&D Contracts Branch 
Contracts Management Division 

Enclosure (3) 

bcc: Sue Prestwich, w/enc. '-̂ "̂  

R&DCB 
KRHastings:db 
5/29/82 
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For the Contract Period through March 31, 1983. 

Article A-1 - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) As part of a continuing effort in Resource Assessment in Utah, the 
following work will be performed by UGMS: 

Task 1. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the Utah 
Valley and Jordan Valley. 

Task 2. Collect thermal gradient measurements on selected wells in 
promising locations within the study area. 

Task 3. Compile, and interpret where necessary, appropriate existing 
geological and geophysical data within the study area for use 
in area specific investigations. 

Task 4. All existing gravity data from the previous year's work as well 
as some aeromagnetic data will be modeled. An integration of 
these models will be developed. 

Task 5. Furnish a report on the Jordan Valley, a report on Utah Valley, 
as well as addenda to the site specific report on Utah Hot 
Springs, Crystal Hot Springs and the Warm Springs Fault area, 
based on results of the geophysical modeling and of interpretation. 

Task 6. Revise data in the GEOTHERM file including (1) correction of 
data already submitted, and (2) updating with new overlooked 
data. 

Task 7. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the 
Milford-Beryl area. 

Task 8. Collect thermal gradient measurements on selected wells in 
promising locations in the Milford-Beryl area. 

Task 9. Furnish a resource assessment report on the Milford-Beryl 
area based on the limited study conducted. 
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Task 10. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the Cache 
Valley. 

Task 11. Collect thermal gradient measurements on selected wells in 
promising locations within the study area. 

Task 12. Furnish a report on the Cache Valley. 

Task 13. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, the 
collection of water samples for chemical analysis as well 
as thermal gradient measurements on selected wells in Davis 
and Weber Counties. 

Task 14. Furnish a report on Davis, Weber, and Box Elder counties. 

Task 15. Furnish a report on the geothermal resources of the Wasatch 
Front area. 

(b) The scope of work shall include such other studies, investigations and 
services as may be mutually agreeable to the parties. 

Article A-II - WAYS AND MEANS QF PERFORMANCE 

(a) Items for which support may be provided as indicated in Article A-III 
below: 

DOE UGMS 

Wages and Benefits 
Overhead 
Printing and Reproduction 
Travel and Per Diem 
Geophysical Modeling 
Supplies and Equipment Repair 
Computer Time 
Registration at Conference 

$ 68,853 
31,096 
19,188 
11,949 
15,000 
4,000 
5,000 
350 

$ 10,953 

10,000 

Total Estimated Cost of work $155,445 T20,953 

(b) Items, if any, significant to the performance of this contract, but 
excluded from computation of Support Cost and from consideration in 
proportion!ng costs : 

None 

(c) Time or effort of Contractor personnel contributed by the Contractor 
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but excluded from computation of Support Cost and consideration in 
proportioning costs: 

$20,953 for time of UGMS employees and for 
printing and reproduction 

Article A-III - FUNDING 

The total estimated cost of items under A-II(a) above is $176,399. DOE 
will pay $155,445 of the actual costs of these items incurred during the 
contract period stated in this Appendix A9, subject to the provisions of 
Article III and Article B-XXVIII. The estimated DOE Support Cost is 
funded as follows: 

(a) Estimated unexpended balance from prior period(s) $155,446 

(b) New funds for the current period -0-

Article A-IV - ADMINISTRATION AND REPORTS 

(a) Principal Investigator: Robert H. Klauk 
DOE Program Officer: Susan M. Prestwich 

U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, ID 83401 

(b) Project infonnation reports shall be submitted in accordance with the 
attached DOE Form CR-537 and Report Distribution List. 



D O E F o r m CR-5 3 7 
(1-7 8) 

U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 

(See Instructions on Reverse) F O R M A P P R O V E C 
O M B N O . 3 8 R - 0 1 9 ( 

1. IDENTIFICATION M o d i f i c a t i o n No. A009 
Contract No. DE-AS07-77ET28393 

2. OBLIGATION INSTRUMENT: 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. D Management Plan 

2. D Milestone Schedule & Status Report 

3. D Cost Plan 

4. D Manpower Plan 

5. H Contract Management Summary Report 

6. IS Project Status Report 

7. D Cost Management Report 

8. D Manpower Management Report 

9. D Conference Record 

10. D Hot Line Report 

Frequency 

M 

M 

B. TECHNICAL INFORMATION REPORTING 

1. D Notice of Energy RD&D Project (SSIE) 

2. • Technical Progress Report 

3. Kl Topical Report 

4. ^ Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS . 

D Format 2 Functional 

D Format 3 Baseline 

D Format 5 Problem Analysis 

2. D Cost/Schedule Status Report 

3. n Management Control System 

Description 

'̂ - D Summary System Description 

5- D WBS Dictionary 

Frequency 

A 

Y 

FREQUENCY CODES: A — As Required Q 

C - Contract Change s 

F - Final (End of Contract) x 

M - Monthly Y 

0 - One Time (Soon After Contract Award) 

Quarterly 

Semi-Annually 

Mandatory for Delivery with Proposals/Bid 

Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

A.5 and 6 - These reports are due by the 15th day of the month following the reporting 
period. 

B.3 - These reports are identified in the research to be performed and are due as work• 
is completed. ' 

B.4 - This report is due at contract completion. Submit in draft forty-five days prior 
to completion date and allow thirty days for DOE review. 

b. ATTACHED HEREWITH: 

Kl Report Distribution List 

D WBS/Reporting Category 

D 
D 

G. PREPARED BY (Signature and date): 7. REVIEWED BY (Signature and date): 
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U.S. DEPARTMENT OF ENERGY 
IDAHO OPERATIONS OFFICE 

REPORT DISTRIBUTION LIST 

Addressees Number of Report Copies 

U.S. Department of Energy 
Idaho Operations Off ice 
550 Second Street 
Idaho Fa l l s , Idaho 83401 

At tn : S. M. Prestwich 
E&T Divis ion 

A t tn : E. G. Jones 
FM Division 

At tn : K. R. Hastings 
CM Division 

U.S. Department of Energy 
DGE MS 334 
Federal Building 
12th & Penn., N.W. 
Washington, D.C. 20451 
Attn: Bob Gray 

UURI 
420 Chipeta Way Suite 
Salt Lake City, Utah 
Attn: Duncan Foley 

120 
84108 

Special Instructions 

*Topical reports as noted in Article A-1 and Summerized on the attached "Deliverables' 



Deliverables 

Estimated Completion 

1. Report on the Jordan Valley 11/15/82 

2. Report on Utah Valley 

3. Special Addenda on Utah Hot Springs, Crystal Hot Springs, 11/15/82 
and Warm Springs Fault Area 

4. Update Geothermal File 12/15/82 

5. Report on Milford-Beryl to include: 11/15/82 
1. well location, status, ownership, temperature, 

and water chemical analysis 
2. thermal gradient of selected wells 
3. resource assessment report 

6. Report on Cache Valley to include: 11/15/82 
1. well location, status, ownership, temperature, 

and water chemical analysis 
2. thermal gradients of selected wells 
3. resource assessment report 

7. Report on Davis, Weber, and Box Elder Counties to include: 11/15/82 
1. well location, status, ownership, temperature, 

and water chemical analysis 
2. thermal gradients of selected wells 
3. resource assessment report 

8. Report on Wasatch Front to include: 11/15/82 
1. geophysical mapping 
2. surface manifestation depiction 
3. resource assessment report 

9. Final Report - Geothermal Resource Assessment in Utah 

Draft Final - 12/1/82 

Final - 12/31/82 
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CONTRACTOR: STATE OF UTAH 
UTAH GEOLOGICAL AND MINERAL SURVEY 

APPENDIX A9 

For the Contract Period through March 31, 1983. 

Article A-1 - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) As part of a continuing effort in Resource Assessment in Utah, the 
following work will be performed by UGMS: 

Task 1. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the Utah 
Valley and Jordan Valley. 

Task 2. Collect thermal gradient measurements on selected wells in 
promising locations within the study area. 

Task 3. Compile, and interpret where necessary, appropriate existing 
geological and geophysical data within the study area for use 
in area specific investigations. 

Task 4. All existing gravity data from the previous year's work as well 
as some aeromagnetic data will be modeled. An integration of 
these models will be developed. 

Task 5. Furnish a report on the Jordan Valley, a report on Utah Valley, 
as well as addenda to the site specific report on Utah Hot 
Springs, Crystal Hot Springs and the Warm Springs Fault area, 
based on results of the geophysical modeling and of interpretation. 

Task 6. Revise data in the GEOTHERM file including (1) correction of 
data already submitted, and (2) updating with new overlooked 
data. 

Task 7. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the 
Milford-Beryl area. 

Task 8. Collect thermal gradient measurements on selected wells in 
promising locations in the Milford-Beryl area. 

Task 9. Furnish a resource assessment report on the Milford-Beryl 
area based on the limited study conducted. 
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Task 10. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, and the 
collection of water samples for chemical analysis in the Cache 
Valley. 

Task 11. Collect thermal gradient measurements on selected wells in 
promising locations within the study area. 

Task 12. Furnish a report on the Cache Valley. 

Task 13. Complete the compilation and verification of locations, well 
status, ownership, water temperature measurements, the 
collection of water samples for chemical analysis as well 
as thermal gradient measurements on selected wells in Davis 
and Weber Counties. 

Task 14. Furnish a report on Davis, Weber, and Box Elder counties. 

Task 15. Furnish a report on the geothermal resources of the Wasatch 
Front area. 

(b) The scope of work shall include such other studies, investigations and 
services as may be mutually agreeable to the parties. 

Article A-II - WAYS AND MEANS OF PERFORMANCE 

(a) Items for which support may be provided as indicated in Article A-III 
below: 

DOE UGMS 

Wages and Benefits * 
Overhead 
Printing and Reproduction 
Travel and Per Diem 
Geophysical Modeling 
Supplies and Equipment Repair 
Computer Time 
Registration at Conference _ 
Total Estimated Cost of work $155,446 1 20,953 

(b) Items, if any, significant to the performance of this contract, but 
excluded from computation of Support Cost and from consideration in 
proportioning costs: 

None 

(c) Time or effort of Contractor personnel contributed by the Contractor 

> 68,853 
31,095 
19,188 
11,949 
15,000 
4,000 
5,000 
350 

$ 10,953 

10,000 
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but excluded from computation of Support Cost and consideration in 
proportioning costs: 

$20,953 for time of UGMS employees and for 
printing and reproduction 

Article A-III - FUNDING 

The total estimated cost of items under A-II(a) above is $176,399. DOE 
will pay $155,446 of the actual costs of these items incurred during the 
contract period stated in this Appendix A9, subject to the provisions of 
Article III and Article B-XXVIII. The estimated DOE Support Cost is 
funded as follows: 

(a) Estimated unexpended balance from prior period(s) $155,446 

(b) New funds for the current period -0-

Article A-IV - ADMINISTRATION AND REPORTS 

(a) Principal Investigator: Robert H. Klauk 
DOE Program Officer: Susan M, Prestwich 

U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, ID 83401 

(b) Project information reports shall be submitted in accordance with the 
attached DOE Form CR-537 and Report Distribution List. 
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U. S. U t ^ A H I MhNT Ol" ENERGY 

REPORTING REQUIREMENTS CHECKLIST 

(See instructions on Reverse) FORM APPROVED 
OMB NO. 38B-0190 

1. IDENTIFICATION Modif icat ion No. A009 
Contract No. DE-AS07-77ET28393 

2. OBLIGATION INSTRUMENT: 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. D Management Plan 

2. D Milestone Schedule & Status Report 

3. D Cost Plan 

4. D Manpower Plan 

5. IS Contract Managenient Summary Report 

6. IS Project Status Report 

7. D Cost-Management Report 

8. D Manpower Management Report 

9. D Conference Record 

10. D Hot Line Report 

Frequency 

M 
M 

FREQUENCY CODES: 

B. TECHNICAL INFORMATION REPORTING 

1. D Notice of Energy RD&D Project (SSIE) 

2. • Technical Progress Report 

3. 21 Topical Report 

4. ^ Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS 

D Format 2 Functional 

D Format 3 Baseline 

D Format 5 Problem Analysis 

2. D Cost/Schedule Status Report 

3. D Management Control System 

Description 

^- O Summary System Description 

5- D VJBS Dictionary 
A — As Required 

C — Contract Change 

F — Final (End of Contract) 

M — Monthly 

0 — One Time (Soon After Contract Award) 

Frequency 

A 
Y 

Q — Quarterly 

S — Semi-Annually 

X — Mandatory for Delivery with Proposals/Bid 

Y — Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

A.5 and 6 - These reports are due by the 15th day of the month following the reporting 
period. 

8.3 - These reports are identified in the research to be performed and are due as work' 
is completed. 

B.4 - This report is due at contract completion. Submit in draft forty-five days prior 
to completion date and allow thirty days for DOE review. 

5. ATTACHED HEREWITH: 

K! Report Distr ibution List 

D WBS/Reporting Category 

D 

D 

6. PREPARED BY (Signature and date): 7. REVIEWED BY (Signature and date): 
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Special Instructions 

*Topical reports as noted in Article A-1 and Summerized on the attached "Deliverables' 



Deliverables 

1. Report on the Jordan Valley 

2. Report on Utah Valley 

3 Special Addenda on Utah Hot Springs, Crystal Hot Springs, 
and Warm Springs Fault Area 

4. Update Geothermal File 

5. Report on Milford-Beryl to include: 
1. well location, status, ownership, temperature, 

and water chemical analysis 
2. thermal gradient of selected wells 
3. resource assessment report 

6. Report on Cache Valley to include: 
1. well location, status, ownership, temperature, 

and water chemical analysis 
2. thermal gradients of selected wells . 
3. resource assessment report 

7. Report on Davis, Weber, and Box Elder Counties to include: 
1. well location, status, ownership, temperature, 

and water chemical analysis 
2. thermal gradients of selected wells 
3. resource assessment report 

8. Report on Wasatch Front to include: 
1. geophysical mapping 
2. surface manifestation depiction 
3. resource assessment report 

9. Final Report - Geothermal Resource Assessment in Utah 

Draft Final 

Final 

Estimated Completion 

11/15/82 

11/15/82 

12/15/82 

11/15/82 

11/15/82 

11/15/82 

11/15/82 

12/1/82 

12/31/82 
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