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From: 
Energy Resource Generatus, Inc. 
7671 Hansom Drive 
Oal<land, Ca 9^605 

SUBJECT: Restructure of MAGIC RESOURCE INVESTORS, Partnership to 
ENERGY RESOURCE GENERATUS, INC, Idaho Corporation. 

• • I 

The legal structure of the entity submitting the documents for 
SCAP No. DE-SCO7-8OIDI2139, User-Coupled Confirmation Drilling Program 
was MAG Icl RESOURCE INVESTORS, a California Partnership. Mr. Jerold R. 
Kirkman was the General Manager and General Partner of this entity. 
Since that time Mr. Kirkman has completed negotiations and taken over 
the transfer of all interests from the other four limited partners. The 
replacement of these LIMITED PARTNERS have been with GENERAL PARTNERS 
that have strengthened the entire project as they not only bring to the 
organization additional operational support and technology immediately 
applicable to the project; but represent the entity for the. final 
utilization of the end use of the Drilling Program. Namely, the Construction 
and Operations of the ALcohol complex and planned Agricultural Complex. 

During the course of strengthening the Legal entity for the Functional 
Operation of the Partnership, Council has recommended that the Partnership 
structure be altered to that of a Corporation. Establishment of a Corporation 
will finalize and control past potential obligations of any envolvements of 
the partners and provide a stronger Legal entity for the Drilling Program 
as well as ultimate END USERS of the Land and Geothermal Resource. 

An Idaho Corporation will be the Entity for the Signing of the Contract 
instead of a Partnership. This Corporation will be ENERGY RESOURCE 
GENERATUS, INC. (ERG) instead of MAGIC RESOURCE INVESTORS. As provided to 
you in a separate document, the Corporation will be composed of Jerold R. 
Kirkman, and GEOTHERMAL AGRICULTURAL"SYSTEMS, INCi: a California Corporation. 
Geothermal Agricultural Systems, Inc. (GAS) is composed of Agricultural 
Growth Industries, Inc. (Dr. Richard H. Matherson) and MAR-BIL ENTERPRISES, 
(W.E.Henderickson, S M. Zeisloft). The latter two being California entities. 

Legal Council recommends that this will be a stronger entity for the 
entire project as all matters relating to the MAGIC HOT SPRINGS LANDING Site 
will be controlled through one body. Accounting, legal and operational 
activities will be more readily control 1ed, audited and traced. 

As shown in back up documents, the principles bring more to the organization 
than the previous partners. Direct envoivement and experience is provided 
from considerable previous envolvement and knowledge relating to Geothermal 
Direct Use Applications. The previous partners had limited status, where 
the new partners are directly active through technology and operational 
experience in the Geothermal Industry. 



Preliminary Negotiations between the Contracting Office of D.O.E 
and Magic Resource Investors indicate that there is concern relating 
to the costs that GRUY FEDERAL has presented. Concern has also been 
shown about the experience of GRUY in the Oil and Gas fields more than 
in Geothermal work. GRUY has indicated that they will not alter or reduce 
their costs. We agree that after review that it appears that some of 
these costs could be lowered. It is therefore the concern and final 
necessity for::the betterment of the Project to alter this condition. 
It is further understood that it was the intent to sub-contract much of 
the geophysical work anyway. 

Therefore, cost effectiveness can be accomplished by the New Corporation 
directing the project with qualified Subcontractors as EUREKA RESOURCE 
ASSOCIATES, ECOVIEW, CROSTHWAITE, WHITE doing the contracted work that 
would have been accomplished by the same procedures as GRUY.at considerable 
savings or more accomplished for the same costs. Direct contract prices 
for sub tasks will be provided without overhead mark up as previously 
presented by Gruy.' 

EUREKA RESOURCE ASSOCIATES has considerable more experience directly 
in the Geothermal field for the necessary functions as compared to GRUY. 
The other Contractors provide additional experience directly working in 
volcanic conditions similar to the geological conditions of this location. . 
We are thus able to broaden the scope of the Exploration task to obtain 
more information prior to ultimate drilling of the Final well. 

It should be emphasized that the END USER of the resource is now 
becoming envolved with the planning, exploration, development and operations 
of the resource. This will naturally have an effect on the total costs 
of the entire project. Total cost effectiveness can be demonstrated 
to prevent duplication or unrelated unnecessary activities that are often 
the result of several engineering and consulting groups envolved without 
a MASTER PLAN which has already been established. 

This early and complete envolvement of the END USER provides a 
more acceptable MASTER PLAN and pro^vides an: economic advantage for the 
ultimate^^ft^AJIONS and success of the total project. 
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September 15, 1980 

Ms. Nina Ussery, SEP Secretary 
Department of Energy 

i I Idaho Operations Office 
550 Second Street , Room No. 119 
Idaho Fal l s , Idaho 83401 

Re: SCAP No. DE-SC07-80ID12139, User-Coupled Confirmation 
Drilling Program 

Dear Ms. Ussery: 

Our proposal for a cooperative agreement award under the User-Coupled Confirmation 
Drilling Program is submitted in ten copies as required by the SCAP. Separate 
volumes are provided for the technical and business proposals. 

We appreciate DOE's interest in involving industry in the development of energy 
d resources. In order to assure a strong technical and management team for this 

effort. Magic Resource Investors proposes to subcontract most of the work to 
Gruy Federal,'Inc., a small business firm that has performed a significant amount 
of geothermal work for DOE. 

In submitting this proposal we have utilized the proposal check list provided 
with the SCAP and have fully considered amendment No. 001, dated July 16, 1980. 
This proposal is valid for 200 days as specified in the SCAP. 

f Since Gruy Federal has been involved in developing the proposal, please feel 
free to contact Mr. Jack Duree with technical volume questions or Mr. Gayland 
Daugherty with business volume questions. They may be reached at 713/785-9200. 

I will be responsible for all negotiations and company commitments arising from 
this proposal. My telephone number is 208/726-8241. 

Sincerely, 

,g,, ' - • • ' • Jerold R. Kirkman 
! General Manager 

I J 
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VOLUME I - TECHNICAL PROPOSAL 
SUBMITTED TO THE 

DEPARTMENT DF ENERGY 
IDAHO OPERATIONS OFFICE 

USER-COUPLED CONFIRMATION DRILLING PROGRAM 
SCAP No. DE-SC07-80ID12139 

Copy No. 6 of 10 

Date of Submission September 15, 1980 

MAGIC RESOURCE INVESTORS 
Name of Organization (principal participant if a team of organizations) 

Profit (partnership) 
Organizational Classifications 

P.O. Box 1328.'^Sun Valley.^'Idaho 83353 
Address of Organization 

Magic Hot Springs Landing User-Coupled Confirmation Drilling Pro-iect 
|?r 'I Title of Proposed Project 

Maximum Funds ^ f A . B j ' ^ ' ^ ' ^ Total Cost of ^ T O ^ e ^ / f ^ ^ ^ j O C ^ 
Requested from DOE $1,088,395 Through Flow Testing $1,209,328 

Location of Site Magic Hot Springs Landing, Blaine County, Idaho 

Proposed Project Duration (in months) 14 

Proposed Starting Date January 15, 1981 

Project Manager Jack T. Duree ^MJtfj^ //.y^^TMfjgJdV,/ll#<>^ C 2x#Ai.fl C T 

Position and Title Senior Managing Engineer ŷCO *A\t^^t't0 SJ 

Telephone (w/ area code) 713/785-9200 j - f ^ r / i f ^ S L - Z i f f B 
Permission for Outside Evaltiation Yes x No 

This proposal is for drilling a(n) 

Production Well ac Injection Well Other x_ 

(Check other if for only testing a well). 

Flow Testing is Referenced on Page 130 . 

Variable Cost-Share Plan is Referenced on Page 132 . 

Statement of Intent is Referenced on Page ii. 
i 
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2. STATEMENT OF INTENT 

DESCRIPTION OF PROPOSED FUTURE DEVELOPMENT 

Briefly describe below your proposed end use for the geothermal resource 
should a successful geothermal well be drilled. Include in your description 
the following information: 

a. Location of the utilization facility. 

b. Description of the end use of the geothermal fluid and the utilization 
facility. 

c. Whether or not you will sell the energy to other users. 

Magic Resource Investors, a California partnership, with J.R. Kirkman a General 
Manager and Western Resource Recovery Inc. with Henry Schutte President propose 
to develop Magic Hot Springs, located at the north end of Magic Reservoir in 
Blaine County, Idaho, as follows: 

A two million gallon per year ethanol plant would be constructed and put into 
operation. The heat requirements for the ethanol production process would be 
provided by geothermal fluids discovered as a result of drilling at the site. The 
ethanol plant would also be capable of producing a by product known as Distillers 
Dried Grain (DDG). Further development might include but would not be limited to 
greenhouses, aquaculture (catfish) and silvaculture (evergreen) 

It is not contemplated that energy would be sold to other users. 

If is further understood that the above proposal is contingent upon the demonstrated 
availability of geothermal fluids at the desired temperature ^feMV^, flow rate 

^ ^ j i a S m ^ and chemical composition. And also that the economic climate at the 
time of proving of the well is such that the development would be warrented. 

Pi' 

u 

signe 
30ser 

Signed 1 
Potential user 

J i^^ 

J.R. Kirkman- | 
Magic Resource Investors I 

Henry W. Schutte 
Western Resource Recovery 
Inc. 

ii 
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3 . SUMMARY 
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The objective of the Magic Hot Springs Landing user-coupled confirmation 

drilling project is to establish the geothermal resource adequate to 

provide the energy requirement of a 2-million-gallon-per-year ethanol 

distillation plant. The project is located at Magic Hot Springs Landing, 

Blaine County, Idaho. 

To be a success, the confirmation well must produce a 

gallons per minute water at • P W W The water will be cascaded through 

multiple uses in future development of an industrial park, but a single 

end-use ethanol plant is the basis for feasibility projections for the 

project. 

J ' - I ' ' 
1 ' ~'i\ 

Magic Resource Investors is joined in this proposal by two private invest

ors , Messrs. Robe^ Gorham wid John Wedum^ All required work will be 

performed by GrujMFederal, Inc. under a cost-plus-a-fixed fee subcontract 

arrangement. j n H | ^ ^ M H | ^ p i s an extensive background in performing 

contracts for DOE, including geothermal work. They will directly provide 

engineering, supervisory, and administrative services and provide for 

required field services by placement and management of subcontracts. 

2 
f I 

Magic Hot Springs was originally a thermal spring but now is an artesian 

well flowing 66 gal/min of 165°F water. It discharges directly into Magic 

Reservoir. The water quality is such that no disposal well is foreseen or 

included -JT t^° P?°" If one becomes necessary, it will be subject to 

negotiation.' 

r-

Geological evidence indicates that this spring and most others in the area 

are controlled by faults and/or fracture zones. Evidence also indicates 

that the Magic Hot Springs locale is the intersection of at least two fault 

systems. , 

Geochemical geothermometers indicate that the Magic Hot Springs waters have 

been at higher temperatures than other thermal waters in the area. Other 

data indicate the water may have reached temperatures as high as 392*?. 

i i i 



2 million gallons per year or more 

EARTH RESOURCE GENERATUS, INC, an Idaho Corporation. 

All required work will be diredted by ERG and sub contract the Geothermal 
exploration, drilling, and logging to known reputable entities as shown 
through previous geothermal work: EUREKA RESOURCE.ASSOCIATES, INC., 
ECOVIEW, CROSTHWAITE, WHITE. 

ERG will direct the engineering, supervisory and administrative services. 
R.H.Matherson through his corporation of AGRICULTURAL GROWTH INDUSTRIES 
has had experience working on several Government Geothermal contracts. 
(PDS's & PONS). 

I l i a 
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The technical plan for the project consists of an exploration program to 

provide field confirmation of faulting, geophysical surveys to locate the 

faults in the subsurface, three temperature gradient holes to provide 

three-dimensional heat flow data, and selection of an optimum drill site 

for the confirmation well. The preliminary drilling, logging, and testing 

programs provide for a 3,000-foot production well with downhole logging and 

flow testing to meet DOE specifications and provide data for determining 

the cost-share payment. 

i v 
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5. RESOURCE POTENTIAL - TECHNICAL AND ECONOMIC FEASIBILITY 

5.a GENERAL DESCRIPTION OF TOTAL PROJECT 

The objective of the User-Coupled Confirmation Drilling Project is to prove 

up and prepare for commercialization the geothermal resource known to exist 

at the Magic Hot Springs site located on the north end of Magic Reservoir, 

Blaine County, Idaho. 

The Magic Hot Springs area is in northwestern Blaine County, Idaho, (Fig. 

1) near the center of the four-county area of Blaine, Camas, Gooding, and 

Lincoln counties in south centrsd" Idaho which comprises the Wood River 

-Resource Area (WRRA). 

The Hot Springs area is named for a historic artesian hot spring near the 

north end of Magic Reservoir (Fig. 2) . It is conveniently accessible by 

state highways 68 and 75 (U.S. 93). 

Magic Reservoir, on the Big Wood River, is located within Blaine County but 

supplies irrigation water for farm lands primarily in Lincoln County to the 

south. It is also a major recreation area which is used for boating and 

fishing in the spring, summer, and faU. The Hot Springs boat landing is 

the major access point for recreational users of the reservoir. 

The land surrounding the reservoir and Hot Springs Landing is typical of 

high desert rangeland of the Snake River Plain. It is sparsely populated 

and is primarUy used for grazing and recreation. 

In and around Magic Hot Springs Landing, Magic Resources Investors (MRI) 

have assembled a block of fee land containing approximately 212 acres (Fig. 

3) , and have filed applications with BLM for leases on an additional 1,960 

acres . 

The topography at Hot Springs Landing and northward is gentle to moderately 

roUing, and level to rolling along the shores of Magic Reservoir to the 
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Figure 1—Location map of Magic Hot Springs in four-county Wood River Resource area, 
south-central Idaho. 
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Figure 2—Location of Hot Springs Landing area of interest at north end of 
Magic Reservoir and confluence of Big Wood River and Camas Creek, 
Blaine County, Idaho. 3 
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Figure 3 " Plat of MRI applications for BLM leases and sections containing 

MRI fee land. 
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south. Elevations in the immediate area average approximately 1524 meters 

(5,000 feet) . 

As summarized in Table 1, the cUmate at Magic Reservoir is semi-arid with 

warm summers and moderate winters. Like the topography, the climate is 

within a transition zone between the Snake River Plain to the south and the 

intermountain vaUeys and foothUls of the Smoky Mountains to the north, 

thence northward into the rugged Bitterroot Mountains. 

L_ 

The four counties immediately surrounding Magic Hot Springs have a 1980 

population estimate of 23,900, of which 44 percent resides in Blaine 

County. Blaine County's population is concentrated along the Wood River 

-between Ketchum and Hailey. The other counties in the Wood River area are 

rural in character with Gooding County accounting for 38 percent of the 

population, Lincoln County 14 percent, and Camas County 4 percent. 

The population growth of Blaine County is greater than the other counties. 

Between 1960 and 1970 Blaine County gained 39 percent in population, while 

the other three counties lost 29 percent. Between 1970 and 1980 Blaine 

County had an estimated population increase of 80 percent while the other 

three, counties have estimated increases of less than 5 percent. Poptilation 

forecast for the four counties is shown in Table 2. 

Table 2 

Wood River Area 

Population Forecast (1978) 

1970 1975 1980 1985 1990 1995 2000 

Blaine 

Camas 

Gooding 

Lincoln 

5,740 

720 

8,640 

3,050 

7,750 

860 

8,350 

3,020 

10,390 

940 

9,110 

3,460 

12,100 

940 

9,780 

3,320 

14,090 

860 

10,280 

3,160 

16,500 

770 

10,460 

3.170 

19,370 

750 

10,670 

3,250 



TABLE 1 

CLIMATOLOGIC/\L DATA FOR MAGIC RESERVOIR HOT SPRINGS 

Station 

Elevation (feet) 

Years of record 

Average daily temperature ("F) 
January minimum 
January maximum 

July minimum 
July maximum 

Lowest temperature 

Highest temperature 

Average annual days 
Maximum of 90° of 
Minimum of 32° or 

of record 

of record 

more 
less 

Hailey 

5,328 

59 

6.7 
30.6 

49.5 
86.5 

-36 

109 

19 
191 

Fairfield 

5,065 

20 

3.21 
27.6 

46.0 
84.6 

-38 

100 

13 
211 

Richfield 

4,306 

44 

11.1 
29.9 

50.7 
87.4 

-40 

105 

19 
188 

Growing season* 94 68 105 

Average precipitation (inches) 
Annual precipitation 14.53 15.64 9.64 
Annual snowfall 88.5 83.2 35.4 

January precipitation 2.11 2.91 1.41 
pfi ; > July precipitation 0.41 0.25 0.26 

i Average annual number of days 
I with precipitation 

0.10 inches or more 40 44 39 
j 0.50 inches or more 8 10 6 
1 

Degree days 8,070 8,575 7,306 

*The average number of days between mean las t 32°F Temperature in spring 
and mean f i r s t 32°F in fal l—that i s , the average freeze-free period. 

Source; Idaho Climatological Summary Data by Counties. National Weather 
Service Climatology in Cooperation with the Idaho Department of 
Commerce and Development, Boise, October 1971. 
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Agriculture is the major industry of the area. Blaine County's economy is 

dependent on agriculture and recreation. Camas, Gooding, and Lincoln 

Counties are economicaUy dependent on agriculture. Approximately half of 

the cropland produces hay; most of the remainder produces grain and 

potatoes, with smaU percentages in other crops such as barley, sUage, and 

sugar beets . Livestock and Uvestock products account for a large share of 

farm operations. Grazing permits on public lands are an important part of 

most ranch operations. Grazing land is primarily in federal ownership and 

includes approximately 82 percent of the landin the four-county area. 

Hot Springs is also located within the eastern portion of an area desig

nated as the Camas Prairie geothermal area because of the large number of 

_hot springs and the geothermal resource potential. 

With the highest surface temperature of any weU in the Qamas Prairie Geo

thermal Area, Magic Hot Springs has been the subject of several studies 

that document the presence and potential of the resource. Noteworthy among 

these is Idaho Department of Water Resources Water Information Bulletin No. 

30, Part 7, Geothermal Investigations in Idaho, "Geochemistry and Geo

logical Setting of the Thermal Waters of the Camas Prairie Area, Blaine and 

Camas Counties, Idaho." This study (MitcheU, 1976) reports a marked 

difference in chemistry between Magic Hot Springs and other thermal waters 

of the Camas Prairie. This chemical difference indicates that Magic Hot 

Springs thermal waters have been at higher temperatures than other thermal 

waters of the area, or that the reservoir rocks for Magic Hot Springs are 

chemicaUy or niineralogicaUy different from the thermal aquifers in the 

Camas Prairie. Table 3 Usts the water chemistry of Magic Hot Springs. 

U.S . Geological Survey Circular 790, Assessment of Geothermal Resources in 

the United States. 1978, (Muffler, 1978) shows that the Magic Reservoir 

area has significantly greater resource potential than that of other geo

thermal areas in the Wood River Resource Area. Circular 790 reports an 

estimated mean reservoir temperature of 149*0 (300*'F) which is of the same 

order of magniture as the known reservoir temperatures at the Raft River 

Geothermal Test Site. 
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TABLE 3 

CHEMICAL ANALYSIS OF MAGIC HOT SPRINGS 
(Chemical Constituents in 

Sample Col lect ion Date 

Discharge (GPM) 

Temperature ("C) 

S i l i ca (Si) 

Calcium (Ca) 

Magnesium.{Mg) 

Sodium (Na) 

Potassium (K) 

Bicarbonate (HCO3) 

Carbonate (CO3) 

Sulfate (SO4) 

Phosphate (P) 

Chloride (Cl) 

Fluoride (F) 

Ni t ra te (NO3) 

TDS 

pH 

mill igrams per T-

7-21-72 

250 

72 

105 

20.0 

0.10 

321 

23 

735 

0 

54 

.01 

85 

10 

.56 

1 ,2U 

6.9 

Source: Idaho Department of Water Resources 
Bull. 30, Part 9, 1979. 
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The discharge of Magic Hot Springs weU (MitcheU, 1976) is approximately 

250 Uters per minute (66 gal/min). Ross (1976) reports that before driU

ing, the original warm spring discharged approximately 492 Uters per 

minute (130 gal/min). ReUable geochemical thermometers indicate subsur

face temperatures of 115°C to 150"C (239'>F to 300°F). 

As shown in Table 4, Magic Hot Springs water also shows a marked difference 

in chemistry relative to Guj'er, Clarenden, and Hailey Hot Springs to the 

north. The proximity of Magic Hot Springs to Magic Reservoir could mean a 

possibility of mixing of the thermal with nonthermal waters. Because the 

weU at Magic Hot Springs is cased only to a depth of 12.5 meters (41 

feet) , leakage from Magic Reservoir is very Ukely entering the thermal 

conduit system that supplies the weU. MitcheU (1976) considered this 

condition and developed a mixing model calculation which indicates that the 

-hot water component of this mixed water may have reached temperatures as 

high as 200**C (392'»F) with cold water making up 70 percent of the total. 

Even if mixing is not taking place, the geochemical geothermometers Usted 

in Table 4 indicate higher aquifer temperatures at Wlagic Hot Springs than 

at Guyer or Clarenden. 

The geological center of the Hot Springs hydrothermal system remains un

tested in spite of the fact the location clearly has great geothermal 

resource potential. 

,̂- f 

i The first phase in develqpinc the fnil potential of this known geothermal 

' resource, as defined by ^Rl's response to SCAP No. DE-SC07-80ID12139, is 

I the design and completion of an engineering and geological program to (a) 

I conduct a detaUed exploration study of the fault systems, using field 

geology and supporting data such as aerial photos, a detailed geophysical 

I survey, and a network of thermal gradient measurement holes; (b) driUing 

and logging of a 3000-foot confirmation test weU to assess the geothermal 

resource at depth; and (c) flow testing of that confirmation weU over a 

period of time and in a manner sufficient for quantitative and quaUtative 

evaluation of the resource with respect to initial primary use . 
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TABLE 4 

GEOTHERMOrtTER V E M P E R A T U R E S 

Springs or Well 
I den t i f i ca t i on 

Guyer Hot Springs 
4N 17 E 15 aac 

Clarenden H. S. 
3N 17 E 27 deb 

Hailey Hot Springs 
2N 18 E 18 dbb 

Magic Hot Springs 
Landing 
1 S 17 E 23 aab 

Discharge 
1/m 

1.000 

100 

70 

10 

Known Temp. Aqui 
op J 

71 

47 

59 

72 

' ^ ' " ' ^ 128 

' ' ' • ' 125 

13 S..G 

139 

fer Temperat 

h 
125 

122 

135 

ure 

h 
9 

6 

19 

Predicted 

^4 

101 

97 

113 

by Geochemical Thermometry, °C* 

5̂ h h 
88 88 64 

87 

174 

45 

172 

53 

148 

^8 

88 

87 

99 

Tj - Sil ica temperature assuming quartz equilibrium and conductive cooling (no steam loss) 

T2 - Sil ica temperature assuming quartz equilibrium and adiabatic expansion at constant enthalpy 
(maximum steam loss) 

T3 = Sil ica temperature assuming equilibrium with amorphous s i l ica 

T4 = Sil ica temperature assuming equilibrium with chalcedony and conductive cooling (no steam loss) 

T5 = Na-K-Ca temperature 

Tg = Na-K-Ca temperature corrected for PCO2 

T7 = Na-K-Ca temperature corrected for Mg 

T3 = Na-K temperature 

Source; Idaho Department of Water Resources 
Bul l . 30, Part 9i 1979 
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The engineering/geological program and supporting economic data is the 

subject of this proposal. It is described in detaU in appropriate 

sections herein. 

The geothermal fluid wiU be initiaUy utiUzed by an, aUj^nol plant vrith a 

capacity of 2 mflUon gaUons per year . MRI intends 

commercialization of the geothermal resource and initiate an i i i ^^ i^ 

^.de'^It:>p^meni\by constructing the ethanol plant with private capital. 

This plant could be foUowed by a series of secondary uses after primary 

users have extracted the high-temperature energy. 

MRI considered other locations in the Wood River Resource Area for develop

ing industrial park and recreational facflities, but selected the Hot 

Springs area because its geothermal and geological characteristics are very 

promising for development of a high-grade geothermal resource. 

Geological evidence from aU surveys indicates one or more series of faults 

passing through or intersecting in the area immediately north of the Magic 

Reservoir. 

The relationship of faults and springs (including hot springs) in the hiUy 

and mountainous regions is weU recognized. Several hot springs to the 

north are aUgned with a north-trending Unear fracture that passes through 

Magic Hot Springs. Other Unear features occur, with springs, aUgned in 

! I other directions. Every indication is that these are surface expressions 

of fault systems that control the circvilation of thermal waters. 

Any possible large thermal reservoir at Magic Reservoir is probably s t ruc

turally controUed by large faults. Fracture permeabiUty may aUow 

sufficient circulation and recharge to aUow large volumes of water if the 

fault system can be penetrated by driUing. The thermal water geochemistry 

and drilling history, as weU as the young volcanic geology at Magic Hot 

Springs, shows definite promise of hotter water with deeper driUing. 

11 
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1 Igneous rocks from Cretaceous through Holocene age occur in and around the 

[ " granitic area, providing several heat sources at various depths. These 

rocks range in composition from granitic to basaltic, and in texture from 

r\ granitic to rhyoUtic. 

A heat flow of 3 HFU, which is twice the normal (1.5 HFU) for the United 

I States, is typical of this area (Brott and others, 1976). This high heat 

flow is typical of the granitic Idaho bathoUth (BlackweU, 1973) and is 

I high enough to indicate that thermal waters covild be reaching maximum 

! temperatures, as predicted by geochemical thermometry, through deep 

circulation. 
I . 

I 

I, 

i -

It. 

'r; i - The heat flow in the Magic Hot Springs area may be related to Cretaceous 

grsuiitic rocks of the Idaho bathoUth, which are known to underUe younger 

volcanic rocks' north of Magic Reservoir. High heat flow may also be due to 

I the area's marginal position relative to the Snake River Plain. A buried 

stock or sUl, perhaps related to the Holocene basalt flows south of Magic 

Reservoir, could conceivably underUe the area as a local high-intensity 

heat source (Ltitchell, 1976). 

Mitchell (1976) reports temperatures between 150'*C and 200*C (300-392'>F) 

might be found by deep drilUng at Magic Hot Springs. Thermal waters may 

be circulating to depths approaching 1,800 to 2,500 meters along faults. 

The MRI technical plan in this proposal includes a confirmation weU (pro

duction test well) drilled to a depth of 3,000 feet at a location where it 

wUl intersect the largest number of deep fault planes or fractures. The 

confirmation well will be flow tested with pressure drawndown and buildup 

measurements sufficient to assess the geothermal potential in quantitative 

terms. 

Magic Resource Investors and two individual investors bring to the proposed 

project a net worth of about $7 milUon. With this substantial worth no 

difficulty is anticipated in obtaining loans for the non-DOE-funded cost of 

the exploration, drilUng, and testing program. Total cost of the program 

through testing is estimated in the vicinity of $1.2 million. 

12 
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FoUowing the reservoir confirmation tests in this proposal, and subject to 

their outcome, a 2 nmUon gal/yr ethanol plant wiU be cjonstructed with 

private capital on MRI acreage to utilize the initial heat energy in the 

geothermal waters. Since the primary use wiU not extract aU of the 

energy from the geothermal fluid, this plant could be foUowed by other 

users in cascading use of the resource. 

Assessment of an ethanol distiUation plant as initial end user of the 

geothermal resource is favorable with respect to attraction of private 

capital and commitment of that capital to this project, on the basis of 

market determination, feedstock supply and cost, avaUabUity of feed

stocks, by-product utUization and economic re turn, and the area's overaU 

abiUty to support and maintain an ethanol distiUation faciUty of one and 

two mUUon gaUons per year capacity. 

Extensive research and discussion has gone into the financial and economic 

feasibUity aspects of this proposal. As discussed in more detaU in other 

parts of the proposal, there is a UkeUhood that the geothermal resource 

can be cascaded for several uses . However, the principal study has been 

Umited to an ethanol plant. Income statements, cash flow projections, and 

loan amortization considerations have been developed assuming 25 percent 

and 50 percent discounts from equivalent No. 2 fuel oU cost. Obviously 

the return is better with the 25 percent discount and indicates payback in 

the range of three to five years . 

The proposed plant facflity consists of prefabricated units bmlf by Rocky 

Mountain ethanol Systems, Inc. The design has already been tested and 

proved by operations in other locales. 

13 



v: ;• 

•o . s X 
2 0>T3 

•8 *-

e 0 i5 

O Ifl) I . 

.E r:: o 
*c |iP ^ 

8 i l - c 

o I -

E 7 _. 

Cl- ;^ 

1 c c 

0-0 ^ 

«•£ c" 
X ^ o 
0 p fc. 

in « -

0 — 0 

3 3 
3 -< 

a:gx 
^ "̂  fe o ro 0 
L < - 5 

7 > £ 
X . 

"tj 

u KJ 
til 

o 
w 
Q. 

Q. 
X 
0) 

V if 6 .s 

Westphal -

recommend managemen 

cultural Systems (GAS 

for management of t 

will providei/fcSb^tTucti 

t of the etha^|V^B*'ant, whi 

AS) will ^iJ^i^^mediate and direct r 

he ent(Sr^oi«^ project. Westphal -

on oversight and 

le Geothermal Agri-

espons ibi1i ty 

i s an 

nat ional Stills, Inc 

2 " ' 
here. £, 

Idaho corporation formed by^the Westphal USA Corporation and inter-

Descriptions of these two companies foilow 

_____ 'm^^mms^ 

Georg Westphal Ing.K.G., specializing in systems technique and 

equipment engineering and manufacturing, was founded in 1926 by 

Georg Westphal. In the early years, the main work consisted of 

copper smithing, and in 1928 the fjrst pot still was built. Since then, 

the company has specialized in the engineering of alcohol stills and 

the manufacture of equipment. The Westphal company is unique because 

its engineering capabilities are directly transformed into ethanol 

producing equipment in its own manufacturing facilities. In other 

words, the theoretical knowledge is put into actual operating plants 

and the facility has thereby integrated both aspects to the full 

benefit of the customer. 

Since its early years, the Westphal company has been a leader in the 

technology pertaining to starch conversion and alcohol distillation. 

Helmut Westphal, son of the founder, took over the operations and 

plant in I960. Being raised around the company gave him his practical 

exposure and an early and complete understanding of the design, engineering 

and manufacture of ethanol equipment. Helmut Westphal studied several 

systems techniques and mechanical engineering in Berlin, and graduated 

a certified engineer in 1958. For the next two years, he worked in 

Berlin under Professor Mi sselhorn at the National Institute for Fermenta

tion Techniques and Biotechnology. Here he received his intensive 

training in alcohol production and the use of proper technology. He 

aggressively pursued new ideas in advanced equipment design and for 

better energy efficiency. While his competition kept on building older 

vat type stills, not very energy efficient, Mr. Westphal spent most of 

his time trying to develop innovative techniques. The big breakthrough 

/Oa^ r.T.n 
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LXautomated contini came in 1976, when the first fe>wXautomated continuous cooking 

process was designed and buSjvy^The results were unheard of in the 

industry: Energy savingsQ^&iJSOl in the cooking process alone. During 

the next two years, theS^chnology was refined and five plants, 

producing from one to three million gallons annually, were built 

in Europe. 

In 1978, the Westphal company was approached by the Brazi1ian govern-

ment__, which desired Westphal's advanced technology for ethanol plants 

to be built in that country. The negotiations were completed at the 

end of the year. Since January 1979, some 500 mi 11 ion gallons per 

year production facilities have been built in Brazil using exclusive 

Westphal technology. 

Today, Westphal and its Brazi1ian partners deliver J 5 ^ of all equip

ment sold for ethanol production. Helmut Westphal's son, Stefan, has 

enrolled at the University to study systems techniques and mechanical 

engineering, to be able to take over as the third generation of his 

c ' i f J c c fa-ily in the ethanol field. 

«> 13 ̂  c _. r 
T 3 ; U — ; o ^ > . . 
v t ' ^ -^ .£ e International Stills, Inc. (ISI), of Lake City, Minnesota, is a 

c i G 2 «> •£ c Minnesota-based corporation with offices in Indianapolis, Indianna 
"5;o-5 •£ J o 
* . £ ° 2 S 3"d representatives in California, Oregon, Mississippi and Illinois 
•^'^ C v o l 

Q o - 3 ISI was incorporated in March I98O for the advancement of feasibilit y 

* <̂  0 O w 

cl-- o 2- ° ̂  • 
•510."^ = 2' . TJ and economic studies, engineering, sales and service of equipment for 
cl'E T °-"5 X J? 
Ol D. o >.ii-oI5 ethanol production. The five officers of the corporation bring together 
W! C fc. w •£ 
S t. r ° < X 2 proven backgrounds in sales, engineering, construction and finance. 
.21 0 — 5 .y Q. 
0 —--'~^'*' X iSI's parent company, Georg Westphal Ing.K.G. of West Germany, has 
Per JL ^ i "5; 
^i, j" ^ "2 " «> 50 years of leadership in the ethanol industry. ISI's commitment is 

0) ~ b 5 "^^ 5 to provide the best technology and energy balance at an affordable 

K o O £ •» 0 .!2 price, as wel 1 as to service for i ts cl ients. 
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5 .b . ( l ) Geological Description of Resource 

Magic Hot Springs was originaUy an artesian thermal spring flowing 97**F 

water at 130 gal/min. It now is an artesian weU producing 165'*F water at 

a rate of 66 gal/min. driUed to a depth of 260 feet and cased to about 41 

feet. The presence of the hot spring has been known since earUest settle

ment of the area. 

The produced water is relatively fresh, containing 1,215 ppm total dis

solved soUds including 85 ppm of chlorides. It is postulated to be a 

mixture of deeper geothermal water and seepage from Magic Reservoir. 

Although a number of geological and geothermal resource studies have 

included the Magic Hot Springs site and Magic Reservoir area, detailed 

geology of the area is not weU known. The Magic Hot Springs site is the 

highest temperature thermal weU in the area, but the origins of its water 

are not proved, and the controUing geological s t ructure and conditions • are 

not tested. 

On the other hand a sufficient volume of Uterature exists to provide 

grounds for opinions and hypotheses with high probabiUty of accuracy. 

Noteworthy contributions to this proposal are the pubUcations by Walde 

(1959), Walde. Powers and MarshaU (1963), Smith (1966), MitcheU (Septem

ber . 1976), Bennett and Remker (1979), and USGS Water-Supply Papers 1478 

(Smith, 1959) and 1609 (Walton, 1962). 

In addition, Mr. John Anderson, Idaho Department of Water Resources, has 

carefuUy examined the area and shared his knowledge with MRI and GFI. 

A comprehensive review of the geology and geothermal potential is reported 

in David W. McClain and WflUam B. Eastlake (1980), Magic Hot Springs, 

Idaho. Site-Specific Development Analysis, Idaho Office of Energy, Office 

of the Governor, under DOE grant No. DE-FG51080RA50083, Region X office, 

SeatUe, Washington. 

14 
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• Material from MitcheU (1976), Anderson, and McClain/Eastlake is used 

i' freely without further credit in this proposal. 

I -

Magic Reservoir is located in the northern edge of the Snake River plain 

! adjacent to the southern border zone of the Idaho bathoUth. It Ues. 

therefore, in a region of structural , stratigraphic, volcanic, and tectonic 

complexity. 

The Idaho bathoUth, has an area of more than 16,000 square mUes and is 

located just south of the convergence of two great arcuate segments of the 

Nevadan orogenic belt in eastern Idaho. It is composed mainly of quartz 

monzonite, with marginal fades to the south and southwest of granodiorite 

p; -formed by alteration of the original rock by rising solutions rich in 

siUca, potash, feldspar, biotite, and sphene. The bathoUth contains many 

younger intrusions beUeved to have been emplaced either at the dose of 

the Laramide orogeny or in mid-Tertiary time. 

The Snake River plain is possibly a rim syncline to the bathoUth. It is a 

region of widespread volcanism in the Miocene-PUocene phase of Central 

Rocky Mountain development, and extensive basaltic intrusion and rhyoUte 

flows during the PUocene. 

Multiple local eind regional sources of sensible heat from hot rocks and 

radiogenic heat from younger intrusive rocks are postulated to exist in the 

Magic Reservoir area, although at unknown depths. 

j I The generaUzed geology of the area west of Magic Reservoir is shown in 

Fig. 4, from Smith (1959). The stratigraphic section of the area is shown 

I in Fig. 5, compfled from two sources, as indicated. The Magic Hot Springs 

I site at the north end of Magic Reservoir Ues within a generaUy north-

I south and thence southeasterly belt of early Tertiary extrusive and pyro-

clastic rocks (Tv, ranging in composition from rhyoUte to basalt but here 

i consisting of basalt) that occurs within or locaUy marginal to older 

. j pre-Tert iary rocks (pre-T) of the bathoUth. Compare the rock symbols in 

sections 2, 11, 14, and 24 to those in sections 12 and 30. 

15 
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Figure k --Generalized geology of western portion, middle Big Wood River - Silver Creek 
area, Blaine County, Idaho. ,-

16 
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r I Figure 5 " Stratigraphic units in Magic Reservoir Area, Blaine and Camas Counties, 
Idaho. Compiled from U.S.G.S. Water Supply Papers 1^78 and 1609. 

17 



I 

. i 7 

t£j 

A major unconformity and weathered or altered zone that widely exists 

between the two rock types might provide a favorable zone of subsurface 

water movement. 

Geological formation and their water-bearing properties are Usted in Table 

5. Two important shaUow aquifers are the Early Pleistocene fluvioglacial 

sediments (Qgf) and the Snake River basalt (Qtsr ) . The fluvioglacial 

sediments are restricted to the outwash plain of the Big Wood River to the 

east . The Snake River basalt area of Magic Hot Springs is not recognized 

at the Magic Hot Springs si te. 

Extensive faulting is recognized in the Magic Reservoir area and is be

lieved to be the controUing factor in the occurence of geothermal springs 

-here and elsewhere in the southern border zone of the bathoUth, as at 

Ketchum. Other faults are beUeved to determine the occurrence of numerous 

springs north and northwest of Magic Hot Springs. 

A good summary of the occurrence amd importance of faulting in this area is 

provided by McClain and Eastlake, from MitcheU (1976) and others. 

"Several major s tructural features are known to converge in the general 

area of Magic Hot Springs. The north trending Wood River VaUey intersects 

the Snake River Plain in the general vicinity of Iilagic Reservoir. Also, 

the east-west trending Camas Prairie intersects the north trending Wood 

River VaUey at Magic Reservoir. These major features are structuraUy 

controUed and faulting in the area has an en-echelon relationship to the 

Camas Prairie and Wood River VaUey. 

"Smith (1966) referred to the Camas Prairie Basin to the immediate west of 

Magic Hot Springs as a graben, and found evidence for fault control in the 

Mount Bennett HUls. This east-west trending range is a complexly faulted 

horst consisting of Cretaceous and Miocene age rocks. 

"The Mount Bennett HUls (southwest of Magic Hot Springs) are tUted south 

and plunge eastward beneath the PUocene and Pleistocene volcanic and 

18 
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GEOLOGIC FORMATIONS AND THEIR WATER-BEAKiNG PROPERTIES 

(From U . S . Geological Survey Water Paper No. 1478) 

(Ol 

Period 

quaternary 

Tert iary 

Pre-Tert iary 

Bpooli 

Recent 

Pleistocene 

Pliocene 

MioceneCT) 

Formation and 
map symlral 

Alluvium 
Qual 

Terrace 
gravel 

Qt 

Slope wash 
and gravel, 
undifreren-
tiated 

Qsw 

Fluvio
glacial 

sediments 
Qgr 

Snake River 
basalt 
QTsr 

Volcanic 
rocks 

Tv 

Sedimentary 
and granitic 

rocks 
pre-T 

Thickness, 
feet 

0-10+ 

Undeter
mined 

Undeter
mined 

300+ 

50-250+ 

Undeter
mined 

Undeter
mined 

Physical character and areal dialrlbution 

Silt. sand , and gravel underlying the channel 
and flood plain of the Dig Wood River; chief
ly of reworked fluvioglacial sediments der iv
ed from the headwater area of tha Big Wood 
River. 

Sand, gravel, cobblos, and boulders In thin d e 
posits on stream ter races . Consists chiefly 
of reworked older fluvioglacial material; 
poorly sorted to moderately well sor ted . 

Silt. sand , and gravel , poorly sor ted , with 
angular fragments; at some places Inter-
flngers with strenm gravel; elsewhere over
lies old pediment slopes; occurs around bor
der of basin and along Rook Creek. 

Clay, silt , sand, and pebble- to cobble-sized 
gravel deposited by streams and lakes; under 
lies most of the basin floor. Grades from 
poorly sorted coarse material on the north to 
Interbedded clay and well-sorted sand and 
gravel south of the Boise baseline. Mantled 
at some places by topsoil. 

Olivine basalt , llRht-gray to black, fine
grained, drusy to vesicular. Jointed; con
tains zones of broken basalt , c inders , and 
interflow sediments; crops out between Gan
net t and Picabo and at the southeastern and 
southwestern outlets from the basin. 

Extrusive rocks ranging in composition from 
rhyolite to basalt; unconformably overlie 
older rocks; considerably Jointed. In some 
places individual Hows are separated by thin 
sedimentary beds ; crop out in Picabo Hills 
and along northeastern border of basin. 

Sedimentary rocks, well Indurated, folded and 
faulted; intruded by stocks of granodiorite 
and quar tz monzonite; crop out in mountains 
that border the basin and extend beneath it 
at unknown depth . 

Water-bearing properties 

Permeability generally high; gravel yields wa
ter copiously to shallow dug wells, especial
ly where pumping induces recharge from the 
r iver . 

Contains unconfined water at shallow depth In 
south part of basin, but is unimportant aa an 
aquifer because it ts thin. 

A minor aquifer, tapped locally by domestic and 
stock wells; occupies small recharge areas 
where precipitation and surface water perco
late into the ground. 

The most productive aquifer and the immediate 
source of nearly all the ground water ' that la 
used in area; yields both unconfined and con
fined water abundantly to wells and apr lngs; 
receives recharge readily north of the Boise 
baseline; the beds of clay beneath the south
ern part of the basin are confining layers 
over artesian aquifers . 

Important aquifer and the conduit through which 
much ground water leaves the basin by under 
flow; sedimentary interflow beds , especially, 
transmit large quantities of ground i water, 
yields water plentifully to wella -between 
Qannet and Picabo. 

The extrusive rocks, where Jointed and overly
ing relatively impermeable sedimentary beds , 
yield small amounta of water to spr ings ; have 
comparatively low porosity and permeability 
and store little ground water except locaUy. 

Tightly cemented and low in permeability and 
porosity; generally poor water-bearing rocks 
except where they contain Joints and other 
fractures; under favorable conditions ground 
water is transmitted through the permeable 
zones and is discharged through spr ings; im
portant ohiefly as impermeable basement 
rocks . 
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sedimentary rocks near Magic Reservoir. Smith mapped numerous northwest 

trending en-echelon faults in the Mount Bennett HUls and Magic Reservoir 

area. These faults are probably early Pleistocene age (Smith, 1966) with 

nearly vertical movements and generaUy downthrown blocks to the north. 

Smith reports displacement in excess of 300 meters (984 feet) in the Mount 

Bennett HiU area. 

"Bennett and Rember (1979) mapped a major north trending fault extending 

from the Snake River Plain north into the Sawtooth Mountains which have an 

en-echelon relationship with the Wood River VaUey. Malde (1963) mapped 

several northwest trending near vertical faults with largely dip sUps down 

to the north. These faults have a general en-echelon relationship with the 

Mount Bennett HiUs and Camas Prairie to the west of Magic Hot Springs. 

"MitcheU's (1976) interpretation of Landsat false color infrared sateUite 

imagery revealed several linear features near Magic Reservoir. MitcheU 

identified a major east-west Unear at Magic Hot Springs which could 

represent the surface expression of a major fault. MitcheU identified 

this Unear ELS the Magic Hot Springs Fault. This Unear intersects the 

Clay Banks fault (Smith, 1966) at the location of Magic Hot Springs. 

"A north trending Unear feature which intersects Magic Hot Springs is 

aUgned with several hot springs north of Magic Reservoir. This Unear has 

an en-echelon relationship with the Wood River VaUey and is a probable 

surface expression of major vault which could control the circulation of 

thermal waters as is indicated by the numerous faults. 

"Both Unear features intersect at Magic Hot Springs. The dip sUp direc

tion of any faults associated with these Unear features is undetermined. 

It is probable that the east-west trending Unear identified by MitcheU is 

a near vertical normal fault with the downthrown block to the north. This 

relationship would be consistent with the dip sUp of the northwest t rend

ing faxilts of the Clay Bank HUls. The north trending Unear feature is 

probably a near vertical fault with the downthrown block to the east. More 

detaUed geological mapping is needed to clarify the structural relation-

20 
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Figure 7 —Description of Rock Units from Malde, Powers, and Marshall (IS63) , 
modified by John Anderson I98O. Accompanies Anderson geologic overlay 
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All geological evidence indicates the presence of a high-grade geothermal 

resource in the Magic Hot Springs locale. 

The unknown negative factor, of course, is whether the fracture perme

ability of the fault zones has been reduced by secondary crystallization or 

diagenesis. 

As described elsewhere (section 5 . a . ) , the Uthology and structural geology 

of the area surrounding Llagic Hot Springs indicate favorable conditions for 

the occurrence of geothermal resources. A heat flow of 3 HFD, which is 

twice that considered normal (1.5 HFU) for the United States, is typical of 

this area (Brott and others, 1976). This above normal heat flow is typical 

"of the granitic Idaho bathoUth (BlackweU, 1973) and makes it reasonable 

to expect that thermal waters could be reaching the maximum temperatures 

predicted by geochemical thermometry through deep circxilation. 
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5.b.(2) End Uses 

(i) OveraU Plan. 

The schematic (Fig. 9) shows the overaU layout for the entire proposed 

development including the ethanol plant. For the user-coupled proposal the 

only 

PoLLo 

process being considered is the ethanol plant.^^5V c « t a l j / j ^ < l / j ' ^ • * ' * * ' ^ 

pfc I (ii) Energy Reqidrement. 

The energy requirement for the e1±ianol process flnflBS^iiP^QnwHBlr 
Pi»*J 4 Temp 4 T//#I>/ge «P JLmt^^*t titmMt CTtZM^. P t j ^ ^ t t f ^ ^ 

hour. P n e j m M B K temperature and flow rate required to accompUsh this 

are J S M M m ^ P a i B ^ ^ m ^ ^ Further , the chemical composition of the 

""resource must be such that heat required by the process can be pro-vdded by 

flashing the hydrothermal fluid to steam. A margin of 75 gal/min is 

required for heat loss and weU decline, for a total of 615 gal/min. 

The potential greenhouses, catfish raceway, and soU-warming' irrigation 

system shown on the schematic as potential secondary uses of geothermal 

energy are not part of this project. The area and heating requirements for 

greenhouses wUl depend on further economic analysis and the successful 
I i . \ l "̂ 7 V -̂- '•^' v . . 

completion of the ethanol project. . The construction of catJBSh raceways 
wiU probably depend on the successfiU completion of the ethanol plant. 

The size and flow of the raceway wiU be dependent on the flow rate and 

temperature of the shaUow weUs to be driUed to supply blending water. 

The underground soU warming/irrigiation system is meant primarily for 

disposal and esthetics. Any economic advantage would be only incidental. 
G •• ' • " ' • 

(iu) Predicted UtUization Factor 

The ethanol plant wiU operate 24 hours per day, 360 days per year, which 
gives a t B B M I M H M B H n H ^ B H B B 
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For the user-coupled proposal 

the process being considered will be an ethanol plant, a 650 cow dairy, 

a specialty cheese plant and coordinated manure handling and feed systems. 

The final energy requirements for the ethanol plant and adjoining agricultural 

complex will depend on the results of flow and temperature of the final well 

inorder to properly size the ethanol plant at 2 million gallons or more. 

No greenhouses or slil warming systems considered at this time. 

The ethanol plant will operate 2^ hours per day with usual 330 day production 

and potential maintencance schedule of downtime of 35 days per year. 

•.rx 
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Projected use of. geothermal energy 
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Figure 9 ~* Schematic o f p ro jec ted end use. Magic Hot Springs geothermal w e l l . 
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(iv) Gross Annual Energy Consumption 

Predicted average gross annual energy consumption of the ethanol plant that. 

wiU met through the use of hydrothermal energy wUl be flBBSBHBHHI^ 

per year . 

(v) Energy System Components 

The major energy system components are : 

1. DriUed and cased hydrothermal weU, 3,000 to 4,000 feet deep, 

with controls. 

2 . Pump to supply 675 gal/min at sufficient heat . 

3 . Hydrothermal supply Une to the ethanol plant. 

(vi) Existing Energy System 

The existing energy system is a 260-foot weU that is cased to a reported 

depth of 41 feet. The weU flows artesian 136 gal/min at 163'>F. 

If an ethanol plant is put into operation at the site, the existing weU 

might be utiUzed by some of the other planned processes, such as ^is^Bjfyjs^ 

htoJSffS and fish farms, •̂ -/̂ •C'*.̂ XQ.̂ 7\iLC^u:., 22.^^^^ <ii---..rr\o..n. '̂̂ e.-.'f=^2^A2 

The produced water disposal system wiU be subject to re-view when the 

chemical content of the produced water is known. If the water is low in 

mineral content, surface disposal wiU be feasible (natural drainage or J 

i rr igat ion). If the water is found to be too highly mineralized, reinjec

tion into subsurface zones, preferably the producing interval, would be 

needed. The disposal system wiU be subject to State approval in any 

event. 
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5b.(3) FINANCIAL FEASIBILITY 

Determination of the financial feasibiUty of the entire project through 

end use requires analysis of both the geothermal energy economics and the 

end use . The proposed geothermal system requires the siting, driUing, 

completion and testing of a 3,000-ft weU. Assuming that the weU is 

sufficiently successful, an ethanol distiUation plauit with a production 

capacity of approximately 2^itllii.ill CiTTflons per year -wUl be sited adjacent 

to the weU. Very low cost surface disposal of the geothermal fluid 

exiting from the ethanol plant is planned based on evaluation of avaUable 

information from the present weU on site. 

- I n the future, the geothermal fluid might be cascaded from the ethanol 

plant through greenho\Jses tf an aquaculture raceway and then to a nursery 

operation. However, these additional uses are not sufficiently certain to 

include them with the ethanol plant in the base load geothermal economics. 

The financial feasibiUty of the proposed geothermal system is determined 

largely from income and cash flow projections for the economic Ufe of the 

|R; geothermal investment. These estimated earnings and cash flows are 

evaluated by themselves and also, when combined with the investment ouUay, 

permit calculation of two other important financial measures—return on 

investment and payback period. We wiU comment on the adequacy of these 

four financial yardsticks—profitabflity, cash flow, re turn on investment, 

IJ ii; and payback period—for the proposed investment after developing the 

project financial data. 

The financial representation of the proposed geothermal system as an 

investor might see it requires making several assumptions. The foUowing 

assumptions are reaUstic and consistent with the proposer's financing 

expectations: 

1. Economic Ufe of well - ^JUKyears (same as ethanol plant) 

2. Geothermal system capitaUzed - $1,250,000 

3. Non-exploratory well and pump capital - $750,000 
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4. Well flow rate - 675 gal/min 

I 5. WeUhead temperature - 280''F or higher 

6. Operating expense, labor and maintenance - 10% of non-exploratory 

weU- and pump capital 

7. Overhead - 5% of non-exploratoiy weU and pump capital 

8. Depreciation - straight Une , ^ 
73 

9. Interest rate - 16% for loan amortized over the^JrC^year Ufe 

10. Composite income tax rate - 50% 

11. End user - 2 milUon gaUon/year ethanol plant ^ : J ^ W P 

12. Energy load - 1.94 x 1 0 ^ BTUs/year OY-̂  ^ ^"^^^^ "BTUl&fiL 

13. Non-geothermal energy source - No. 2 fuel oU 

14. Geothermal energy price (to be negotiated) - 25% to 50% discount 

off No. 2 fuel oU price of $5.60/10^ BTUs 

15. WeU cost - fuU cost before any cost-sharing 

A few of these assumptions warrant additional discussion to make their 

reasonabflity d e a r . The weU Ufe assumption is tied to the ethanol 

L I faciUty and market. If the Ufe were forecast based on the known geologic 

^ and hot spring data, the projected Ufe probably would be longer. However, 
- - G . 2 ^ • - • 

I the ethanol plant Ufe is estimated at >o years , and the ethanol market and 
7". ' 

technology are not sufficiently predictable to permit inclusion of a r e -

, placement plant for a second ^W-year span. 

-i The operating and overhead expenses are based on a percentage of capital. 

i',; Since the geothermal system capital includes siting and flow-testing costs, 

\7- we have eUminated these exploratory items to arrive at a weU and pump 

capital figure that is a fairer basis for estimation of expenses. 

It is possible that the investors would choose to make somewhat different 

assumptions regarding depreciation method and intangible treatment. They 

also may negotiate a shorter loan Ufe or some form of baUoon repayment 

schedule. However, our assumptions represent a base case which other 

treatments would only improve. 

The energy load and price are critical assumptions since they together are 
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determinants of the geothermal revenue. The energy load is based on the 

energy requirements of a 2-milUon-gaUon batch basis ethanol plant. The 

value of the geothermal energy is yet to be negotiated between''*Magic 

Resource Investors and Western Resource Recovery^ It is anticipated that 

"~tIie'"lii^^tiatigd"°'pS^"°'wll result in geothermal Btu's at a 25% to 50% dis

count from no. 2 fuel oU. Although this range is fairly wide, it pro-vides 

a basis for evaluation of the financial feasibiUty of the geothermal 

investment at the two ends of the range. 

Income statements, cash flow projections, and loan amortization based on 

these assumptions are shown in Tables 6 and 7. Table 6 assumes that the 

geothermal energy is sold at a 50% discount from no. 2 fuel oU; Table 7 

^assumes only a 25% discount. The income statements and cash flow projec

tions suggest that the proposed geothermal project is financiaUy feasible. 

"With the exception of the first year when the project is under construction 

and generates no income, after-tax profits and positive operating cash flow 

are shown in every year at both the 25% and 50% discounts. This can be 

seen from the Unes captioned "Profit After Taxes" and "Cash Generated" on 

the two exhibits. In addition "Cash Generated" in each year after the 

first year is sufficient to pay the schediUed loan amortization that would 

be required for a level-payment loan. (Compare the "Cash Generated" Une 

on each exhibit with the "Loan Amortization" Une.) "Profits Before Taxes" 

appear to pro-vide satisfactory coverage of interest to satisfy lenders, 

although at a 50% discount the' interest coverage and the cash generation do 

not pro-vide much of a safety margin (compare the Table 6 "Profits Before 

Taxes" Une to the "Interest" Une for years 2 through 7 ) . 

The indicated Payback Period is f\illy acceptable with the 25% discount but 

is somewhat marginal for the 50% discount level. Payback compares the 

cumulative cash inflow to the cumulative cash investment outlay to deter

mine when you have your money back. Let us assume an investment outlay of 

about $1.5 mUUon consisting of a $1.25 milUon weU, $0.1 mUUon contin

gency, $0.1 milUon loss in construction year, and $0.05 miUion working 

capital. Cumulative addition of the "Cash Generation" starting with year 
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THERE WILL BE NO PRICE STATED FOR THE VALUE OF THE GEOTHERMAL 

WATERS AS THE PROFITS DERIVED THEREFROM WILL BE INTERNAL c/oST ACCOUNTING 

FOR THE OPERATING CORPORATION. THE DEVELOPERS OF THE GEOTHERMAL WELL ARE 

NOW ALSO THE OPERATORS SO THAT ALL COST SAVINGS WILL BE INTERNAL TO MAKE 

THE PRODUCTION COSTS OF THE END PRODUCTS, ALCOHOL ETC THUS BEING THE 

VEHICLE THAT IS GETTING THE FINANCIAL ADVANTAGE. 

DUE THE THE INTERNAL SAVINGS OF THE HEAT SOURCE FOR THE PRODUCTION 

OF ALCOHOL THE PAY BACK PERIOD WILL SHOW AN ADVANTAGE IN THE OVERALL 

OPERATING BUDGET. 
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TABLE 6 

INCOME STATEMENT AND CASH FLOU (00,0s) 
ASSUMING SOSi; DISCOUNT FROM NO. 2 FUEL OIL EQUIVALENT 

to 

.-^- . Year 
Al $Atc^ 
Revenue 

Operating expense, 
labor, and maintenance 

Depreciation 

Overhead @ 5% 

Intangibles W/0 

Interest expense 

Profit before taxes 

Income tax 

Tax credits: 

Ordinary (10%) 

Energy (15%) 

Profit after taxes 

Plus: non-cash charges 

Depreciation 

Intangibles 

Cash generated 

Note: 

Loan amortization 

Loan balance (end yr.j 

1 

100 

(100) 

( 50) 

( 50) 

$(50) 

$ -

1250 

2 

$543 

75 

125 

38 

200 

105 

53 

53 

105 

125 

$230 

$ 59 

1191 

3 

$543 

75 

125 

38 

191 

114 

57 

57 
, 

114 

125 

$239 

$ 68 

1123 

4 

$543 

75 

125 

38 

180 

125 

62 

15 

47 
125 

125 

$250 

$79 
1044 

5 

$543 

75 

125 

38 

167 

138 

69 

69 
138 

125 

$263 

$91 

953 

6 

$543 

75 

125 

38 

152 

153 

76 

72 

149 

125 

$274 

$106 

847 

7 

$543 

75 

125 

38 

135 

170 

85 

85 

125 

$210 

$123 

724 

8 

$543 

75 

125 

38 

116 

189 

95 

94 

125 

$219 

$143 

581 

9 

$543 

75 

125 

38 

93 

212 

106 

106 

125 

$231 

$166 

415 

10 

$543 

75 

125 

38 

66 

239 

120 

119 

125 

$244 

$192 

223 

11 

$543 

75 

125 

38 

36 

269 

134 

135 

125 

$260 

$223 
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TABLE 7 

INCOME STATEMENT AND CASH FLOW (OOQs) 
ASSUMING 25% DISCOUNT FROM NO. 2 FUEL OIL EQUIVALENT 

CO 
CO 

Year 

Revenue 

Operating expense, 
labor, and maintenance 

Depreciation 

Overhead @ 5% 

Intangibles W/0 

Interest Expense 

Profit before taxes 

Income tax 

Tax credits 

Ordinary 

Energy 

Profit after taxes 

Plus: non-cash charges 

Depreciation 

Intangibles 

Cash generated 

Note: 
Lpan aftioptization 

Lpan balance (end y r . ^ 

1 

$ 

100 

(100) 

( 50) 

( 50) 

_ .-. . 

$(50) 

$ 

1250 

2 

$815 

75 

125 

38 

200 

377 

188 

125 

63 

377 

125 

$502 

$ 59 

1191 

3 

$815 

75 

125 

38 

191 

386 

193 

125 

318 

125 

$443 

$ 68 

1123 

4 

$815 

75 

125 

38 

180 

397 

198 

199 

125 

$324 

$ 79 

1044 

5 

$815 

75 

125 

38 

167 

410 

205 

205 

125 

$330 

$ 91 

953 

6 

$815 

75 

125 

38 

152 

425 

213 

212 

125 

$337 

$106 

847 

7 

$815 

75 

125 

38 

135 

442 

221 

221 

125 

$346 

$123 

724 

8 

$815 

75 

125 

38 

115 

461 

230 

231 

125 

$356 

$143 

581 

9 

$815 

75 

125 

38 

93 

484 

242 

242 

125 

$367 

$166 

415 

10 

$815 

75 

125 

38 

66 

511 

256 

255 

125 

$380 

$192 

223 

11 

$815 

75 

125 

38 

36 

541 

271 

270 

125 

$395 

$223 
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2 reaches a total of $1.5 milUon in year 5 for the 25% discount (Table 7) 

and early in year 8 with the 50% discount. Thus, t h e A H H ^ ^ f o r the 

^ f f i H ^ I H g l l l ^ l ^ ^ B ^ R R , but is tf^PBBlKlBIBBBSPI9nB@ Again the 

50% discount produce somewhat marginal resul ts . 

Using the .discounted cash flow internal rate of re turn approach yields 

essentiaUy the same analytic evaluation. The "Cash Generated" as shown on 

the exhibits is net of interest expense. TypicaUy the internal rate of 

re turn is calcxilated from cash flows excluding the cost of financing, since 

the rate of re turn is presumed to cover the cost of capital. If we remove 

the afteir-tax impact of the interest expense from the "Cash Generated", we 

can relate the adjusted cash flows to the initial investment and determine 

-the DCF internal rate of re turn (IRR). The result of these calculations 

for the proposed geothermal system is a 17% IRR for the 50% discount 

example and a 30% IRR for the 25% discount. Given the cost of money in the 

foreseeable future, the 17% IRR is a Uttle low and the 30% IRR is fuUy 

adequate. 

The financial feasibiUty of the ethanol end use depends upon many factors 

including avaUabUity of feedstock, an affordable source of energy, and a 

stable year-round market for the ethanol that wiU be produced. A study 

was prepared by Dr. Arthur C. Rathburn of Rathburn and Associates, Twin 

FaUs, Idaho for the proposers which investigated feasibiUty questions 

including feedstock, ethanol market, ethanol technology, ethanol process 

cost and economics, environmental aspects and regional impacts. His con

clusion was favorable to estabUshment of an ethanol plant in the region. 

This conclusion corroborates the impUed business feasibiUty of the 

ethanol direct-use appUcation that is intended by Westeim Resource 

Recovery. 

LiJ}2 
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of factors that mandate alcohol in aU gasoUne fuels." The study further 

noted that "the improved volatiUty of gasohol fupl provides added driver 

satisfaction through easier starting of the vehicle, especiaUy in cold 

weather." 

In the region around Magic Reservoir only a few stations have tested the 

marketing of gasohol. These stations are pleased with customer response, 

even at a higher price, because of increased mUeage-per-gaUon performance 

and the fact that they are using a product that utUizes less foreign oU. 

These stations were purchasing their alcohol for $2.02 per gaUon aiid 

mixing it at 1 part to 10 parts unleaded gasoUne. They aU expressed a 

-desire to purchase larger volumes, and felt that a price of $1.70 to $1.80 

a gallon would aUow them sufficient profit to instaU fuU-time gasohol 

" " p u m p s . 

The local and regional distributors contacted for the MRI study expressed 

real interest in obtaining a marketing agreement with a local distUlation 

plant. We find no reason to doubt the Iowa Development Commission's 

summary that "A potential market for gasohol does exist and up to 10 per

cent of the consumers in the market could be expected to use the product on 

a regular or occasional bas is ." 

^ ^ 7^^/ci767i^it^lQjr^ji-f7X 
The first USg? l^F'^^lP'^^ir'^ ^® Magic Hot Springs geothermal (UiielflftBMfita ^ 

^roj^ilT IS western kesoufce Ttecovery, Inc . , which intends to produce fuel-

grade ethanol (180 to 190 proof) at the Magic Hot Springs site and t r ans 

port this product to its faciUty being developed near Twin FaUs for 

dehydration. Fuel-grade ethanol would have a value to the Western Resource 

Recovery, Inc . of approximately 12 cents per gaUon less than anhydrous 

ethanol. 

].} 2. Feedstock Supply 

Feedstock costs are the most critical factor indetermining feasibUity. 

36 

1. -.Ji 



7] 

Two major ethanol processes are in. current use : ceUulose and carbohy

dra te . The ceUulose process can use any vegetable fiber, such as corn 

stalks or wood chips, which are inexpensive and easily avaUable. However, 

the state of the art does not aUow feasible operation under most situa

tions. The production of ethanol firom fruits, vegetables, or grains high 

in starch or sugars (carbohydrates) is as old as the making of distUled 

beverages, and this process is the one to be utiUzed. 

AvaUabUity of feedstocks is somewhat Umited by the remoteness of the 

proposed site from the lower elevations in the Snake River Plateau and the 

short growing season (80-85 days ) . Sugar beets, corn, and potatoes are not 

readUy avaUable in the Magic Hot Springs area. As a resvilt, the best 

feedstocks are wheat, barley, oats and cheese whey,. S%<UJiA^ 26kaF-,vî Xc2iFA.t.A 

a) Cheese whey - Two cheese plants are located in the Lincoln, 

Blaine, and Camas County area; one at Carey, 28 mUes to the east , 

and the other at Richfield, about 45 mUes to the southwest. 

Their combined production is approximately 300,000 lb of whey per 

day, averaging about 6 percent soUds. This whey could be obtain

ed at a very advantageous price, though it would have to be t rans 

ported a considerable distance. Present contracts held by Western 

Resource Recovery for whey for simUar plants in Southern Idaho 

are for one cent per hundredweight; therefore, it should be pos

sible to deUver the whey to the Magic Hot Springs site for about. 

$4.20 per ton. During the anticipated down time of the ethanol 

plant, the whey csoiUd be dumped in the desert , where much of it is 

now disposed of. 

produce approximately 328,500 gaUons of 
/;' I 7 [ —L-. I) !7 / . 

The cheese whey would 

b) Grains - Blaine and Camas Counties are major producers of grains. 

The 1976 production in bushels was: 
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/ Crop Blaine Co. Camas Co. 

Wheat 265,800 200,300 

Barley 442,400 481,400 

Oats grow weU in the area and offer an additional potential 

source of feedstock. 

, If a straight grain plant is used, 400,000 bushels of barley would 

be needed. If whey is utiUzed, 286,600 bushels of barley would 

be needed annuaUy_. 

The best combination of feedstocks for the area would be 54,750 

— tons of whey annuaUy at a cost of $229,950 plus 268,600 bushels 

P'\ of barley annuaUy at a cost of $604,350. This would result in a 

per-gaUon cost for feedstock of $0.83. 

3 . By-Product UtiUzation 

2 
U 

1 

2\ 

I ; 

The two major by-products of ethanol production are a high-protein animal 

feed and CO2. In plants of under 10 miUion gaUons it is not feasible 

to t ry to recover the CO2 produced. The only use foreseen for the CO2 

from this project is to vent it directiy into greenhouses. 

tj: High-protein animal feed (protein percentage varies depending upon feed
stocks) is a high-value product that can be used at up to 30% in beef 

rations and 50% for hogs. The by-product leaves the ethanol plant with a 

high moisture content, and it is produced in high volume. 

The moisture problem could create extra expense. If the by-product is to 

be sold off site, it must be dewatered and dried. Drying could add approx

imately 13 cents per gaUon of ethanol to the operating expenses. This is 

not a loss, however, because the expense would be recovered through the 

sale of the dried product. Also, the use of geothermal heat for drying the 

by-product almost eUminates the added operating expense, which amounts to 
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(i) FeasibiUty of an Ethanol Plant at Magic Hot Springs Site* 

A site-specific study was conducted for the Magic Hot Springs site to 

determine if an ethanol plant would be warranted. 

1. Market Determination 

A sizable market for ethanol exists outside of its use as an additive for 

gasoline, but that market is now adequately served by estabUshed distiUa

tion plants . Any new plant must look to outiets for "gasohol," and that 

outiook is favorable. 

-The potential volume of anhydrous ethanol that could be utUized in America 

(using a 10% alcohol - 90% gasoUne mix) is far beyond the production 

capabiUty of the country with the present technology. The 10% figure is 

conservative, considering that aU new American automobUes are capable of 

burning a 20% anhydrous ethanol mixture with no carburetor adjustment. In 

addition, many studies are under way to produce engines that wiU more 

effectively use 100% anhydrous ethanol. 

Gasohol is giving exceUent customer satisfaction r in Idaho, as in other 

areas where market tests have been carried out. Stations introducing 

"gasohol" can expect increases in sales volume in excess of 200 percent. 

Dociimented comments from actual users have substantiated previous perform

ance testing (better overaU performance) and again point out the desire of 

users to continue using the product. 

This last point, increased performance, has been the conclusion of many 

recent s tudies . A study (1979) by the Nebraska Agriculture Products 

Industrial UtiUzation Committee stated, "Increased octane number, positive 

volume change, and reduced fuel consumption are indeed a triumvirate 

•Condensed from a study by Dr. Arthur C. Rathburn of Rathburn and 

Associates, Twin. FaUs, Idaho, for MRI.; 
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only 2 to 3 cents per gaUon. 

A steadUy growing market exists for high-protein supplements such as soy

bean meal in south central Idaho, because the dairy industry, a major user 

of high-protein feeds, is growing at a rapid ra te . At present, soybean 

meal is seUing for around $190 per ton in the area. This would make the 

DDG (distUler's dried grain by-products) from the proposed ethanol plant 

worth $114 per ton on an equivalent nutritional basis . Table 8 shows the 

typicsd nutrient composition of distiller's feeds. 

4. Capital Costs 

-The most readfly avaUable and most economical ehtanol distiUation facil

ity is the prefabricated unit built by Rocky Mountain Ethanol Systems, Inc. 

These units also have a good histoiy of dependabiUty. The present basic 

price of a unit adequate for the needs of a 2 miUion gaUon per year i^ant 

is approximately $1,540,000. ^ / l / W ^ /''"^f-"*'̂ ' 

The Rocky Mountain Ethanol Systems units compare very favorably with other 

plant cost, averaging $2.50 per gaUon of annual capacity, or a capital 

outlay of $5,000,000. 

Rocky Mountain Ethanol Systems, Inc. has an operating stiU near Rupert, 

Idaho, producing 190-proof ethanol. The anhydrous tower is now being 

instaUed. The plant uses a batch process rather than continuous flow. 

Though more labor-intensive, this system is more widely used and field-

proven. The plant is fabricated of mUd steel and has a Ufe expectancy of 

10 years . 

5. AvaUabiUty of Services 

Transportation - The site is located near Idaho State Highway 68. U.S. 

Highway 75 is five mUes to the west. Both are maintained year-round £ind 

are rarely closed during the winter months. The site is not served by 

raU, but a Union Pacific raU spur (Shoshone-Fairfield spur) Ues 
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k . CAPITAL COSTS 

The information as quoted on page 39 is not as reliable and realistic 

as that provided by the WESTPHAL SYSTEM. Westphal System has been reviewed 

by E.G.&G. (ED DI BELLO GROUP) relating to the Idaho-Agricultural Growth 

Industries complex at the Raft River site. This data was compiled for 

the Geothermal Loan Guarantee Program. Review of the Westphal system has 

been made by E.G &G. on behalf of this project. The information may 

be used hei® for the efficiency of the system presented. 

Our analysis shows that under our working conditions and with 

regards to the combination with Geothermal heat that the system is more 

efficient than that originally presented on page 39. Westphal has 

provided equipment to Brazil for the production of 500,000,000 gallon 

production per year facilities in 1979. 700,000,000 gallon facilities 
1. 

are being constructed in I98O-I98I in Brazil in addition to the 500,000,000. 

We find this system much more efficient. 
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TABLE 8 

TYPICAL NUTRIENT COMPOSITION OF DISTILLERS' FEEDS 

Wheat Bar!ey Corn Potatoes 

Dry matter 

Ash 

Crude fiber 

Ether extract 

N-free extract 

Protein (N x 6.25) 

Energy: 

Cattle TDN 
Sheep TDN 
Swine TDN 

DDG 

93.4 

3.0 

12.7 

5.9 

40.4 

31.3 

73.6 
77.7 
84.1 

DDGS 

92.5 

4.1 

9.8 

6.3 

40.3 

32.0 

75.2 
78.5 
85.2 

DDG 

92.0 

1.8 

10.1 

11.6 

40.8 

27.7 

63.6 
65.1 
67.7 

DDG 

percent 

93.8 

2.2 

12.6 

9.3 

41.9 

27.8 

79.0 
76.6 
92.5 

DDS 

93.3 

7.5 

3.6 

9.3 

43.6 

29.4 

80.3 
84.0 
79.7 

DDGS 

92.5 

4.6 

9.1 

10.3 

41.4 

27.0 

80.2 
69.4 
94.3 

D.D. 
residue 

95.7 

6.7 

20.6 

3.1 

42.4 

22.9 

61.0 
61.8 
74.6 

• „ : . ; ! ! 

m n. 

Source: National Academy of Sciences, Atlas of Nutritional Data on United 

States and Canadian Feeds, 1971. 

f-i' 
Gu 
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approximately 3 mUes to the southwest. The raUroad has recently shown 

increased interest in developing new industry in south central Idaho. 

Electrical power - A three-phase electrical power transmission Une runs 

east and west to the north of the site. No difficvilty is seen in bringing 

sufficient power to the site. 

Fire protection - Fire protection would have to be planned in site develop

ment faciUties. 

PoUce protection - Very UtUe routine poUce protection cotild be expected 

from existing agencies. However, the plant wiU be operated on a 24-hour 

basis and personnel wiU be on site* 

AvaUabiUty of labor - The plant wiU not require a large labor force. A 

plant manager wiU carry out the day-to-day management functions.. Most of 

the administrative duties wiU be carried on at Western Resource Recovery's 

corporate office in Twin FaUs. 

Two men per shift wfll operate and maintain the plant. These men wUl need 

mechanical skflls. The area has an agricultural and lumbering oriented 

economy, and these skills are not difficult to locate. 

6. Environmental Restrictions 

A geothermally powered distiUation plant creates no environmental hazards 
to the area. No air poUutants are produced to create emission problems. 
Only water and CO2 are produced and water poUution could be prevented by 
proper planning. ^ ^ L ^ h^^o^rAoliei? 

geotheriial fluids themselves are sufficiently free ^of poUutant 

returJ^d directlySy(after cooUng) lo Magic Reservo i r , 

however^^dll be lo l led with suspei^ed soDds and wiU 

through an atoation ponH,^ which shou la^educe \he BOD load ^ a r o u n d 

ppm, and then iS^sp rayeoS^^ the adjoiniSc ^rangel^nd. Thougl 

•WV. ffP 
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create some odors, the site is isolated from any habitation and no problem 

should develop. 

7. Other Governmental Restrictions 

The site is located in a county-zoned "Rectreational District" because of 

the location of the hot spring and its proximity to Magic Reservoir. In 

the past , land developments within designated recreational areas in Blaine 

County have met considerable resistance to redesignation. This site, 

however, is far removed from the other recreational areas in the county. 

In addition, county planning and zoning officials and county commissioners 

indicate enthusiasm for the estabUshment of an industry in the area. At 

Jhis point it appears that Uttle opposition would be shown toward an 

appUcation for rezoning. 

8. Conclusion 

The present situation both locaUy and nationaUy seems favorable to the 

estabUshment of an ethanol plant at Magic Hot Springs. AU factors 

investigated in this study seem to indicate no major obstacles to the 

establishment of a plant. 

I 

The effluent from the alcohol plant will be biological 1 controlled by 

feeding part of the liquid to the animals. The rest will be combined in 

a thermophilic methane system for the control of all wastes, both from the 

alcohol and dairy inorder to control and eliminate odor that would arise from 

lagoon action. The effluent from the methane system is sterile and will 

be used for irrigation. , 
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6 .a . ( l ) STATEMENT OF WORK 

£Mrf.t J 
f The foUowing statempntg nf work Usted by task are proposed by i.Iagic / 

V^tesource Investors (hlRITAn fulfUlment of a cooperative agreement under 

the User-Coupled Confirmation DriUing Program as set forth in the 

SoUcitation for Cooperative Agreement No. DE-SC07-80ID12139, August 15 

(amended to September 15), 1980. 

Task 1. Financial 

^^^^^^^ '-."^ 7X{7 ^r'^ 

lagic Resource Investors^ shaU confirm aU financial arrangements for 

implementation of the project and provide DOE with evidence that project 

"financing is sufficient to complete the project. Completion of this task 

constitutes completion of MUestone #1. 

Task 2. Environmental and Institutional 

MRI ShaU submit an Environmental Report within 60 days of contract award,A 

prepared in accordance with guideUnes to be provided -by DOE and addressing / 

"site-specific" information relating to the project. MRI shaU assist DOE 

in preparation of an Environmental Assessment if an Assessment is required 

based on the Environmental Report. 

AU permits, leases, and other documentation requUred for this geothermal) 

I j project shaU be acquired and provided to DOE by nSlZ/During the course of 

I work under this Agreement, MRI shaU coordinate with and provide informa-

;'i tion to local, .^tate, and federal agencies, as necessary, to ensure) 

7 compliance with aU environmental requirements additional to the DOE/ 

j guideUnes. Completion of this task constitutes completion of Milestone 
.; #2. ' 
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Task 3. Exploration 

A. MRi, with support from appropriate consultants, shaU: 

1) Conduct the following exploration work: 

-It-

a. Field geology surveys and detaUed site work to 

locate, confirm, measure, map, and project surface 

" ; faults and fractures in and around the Magic Hot 

Springs Landing area sufficient to assess the probable 

4... ! existence of favilt planes and/or fracture zones in the 

subsurface. 

I b . Conduct a geophysical survey of approximately 20 

I — Unear mfles with methods and instrumentation best 

suited to identify, locate, and map subsurface faults 

" and fractures in the Magic Hot Springs Landing area, 

- ' sufficient to assess the probable existence and 

4,X location of fault planes and/or fracture zones for 

selection of an optimum drfll site to penetrate such 

I fault planes and/or fractures within a 3,000-foot 

depth of the surface location. 

' c . CompUe and analyze aU avaUable hydrologic and 

7 geochemical data from existing weUs, springs, and 

aquifers sufficient to assess the probabflities of 

connected or nonconnected flow into the Magic Hot 

Springs Landing subterranean area, and related water 

quaUties and quantities. 

2 
2) Analyze and interpret aU exploration data and present 

both the data and the resiUts to DOE. 

3) Based on the exploration data: 
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a. Select three thermal gradient driU sites. 

• b . Prepare bid specifications and select a driUing 

subcontractor to driU the thermal gradient weUs. 

The bid specifications and drilling subcontracts shaU 

be submitted for DOE review and approval prior to 

award. 

c . Obtain bids for the driUing of the thermal gradient 

weUs. 

d. Review the bids submitted and award a subcontract to 

r ! ~ the successfvJ bidder. 

r~ ; e. DriU three thermal gradient weUs in accordance with 

the bid specifications. 

•;:;. f. Obtain thermal gradient and lithology logs during 

drilUng and continue gradient monitoring during the 

' 2 period of temperature stabUization subsequent to 

drilUng. 

I \ 

7 rTI, 

2 
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Li,! 

B. MRI, with the support of appropriate consultants, shaU: 

1) Evaluate the data obtained in Tasks 3A 1-3 and other 

avaUable assessment data, in order to define the 

hydrological and geological features of the resource with 

emphasis on resource location and depth. These data shall 

be provided to DOE as soon as they are acquired during 

Task 3A 1-3 in' order to minimize the time required for DOE 

review. 

2) Within ten working days of the completion of Task 3B 1, 

DOE and LiKl shaU discuss and review the data. A mutual 
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written agreement between DOE and MRI must be reached 

concerning the adequacy of the exploration data for 

selecting a resource confirmation driU site and the 

potential need for additional data prior to proceeding 

with the next task. Completion of this task constitutes 

completion of Milestone #3. 

3) Concurrently with Task 3B 2, ' ^wi th in ten working days of 

the completion of this task, MRI shaU discuss and review 

with DOE the selection of a production weU drfll site. A 

mutual written agreement between DOE and MRI must be 

reached concerning the location of the driU site. Com

pletion of this task constitutes completion of Mflestone 

#4. 

Task 4. DriUing and Logging 

A. MRI, with support from appropriate consultants, shaU: 

1) Provide for necessary driUing supervision services. 

2) Update the preUrainary DrflUng Program, which wiU in

clude well location, drflling techniques, weU and weU

head design, anticipated rig type, driUing fluid program, 

logging requirements, e tc . Temporary requirements, such 

as reserve pits, mud pits, equipment storage areas, noise 

abatement, blowout prevention, utiUty services, and other 

standard weU driUing practices, shaU be considered and 

addressed in the driUing plan. DOE shaU be advised of 

the contents of the DriUing Program during its prepara

tion. 

3) Prepare the bid specifications and submit the DriUing 

Program and specification to DOE for review and approval. 

Within ten working days, DOE shaU indicate concurrence or 
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request modifications to the specifications and/or 

program. 

B. MRI, with support from appropriate consultants, shaU: 

1) Issue the driUing specification to driUing companies for 

bid. 

7^ 2) Review the weU bids and ingoept (if necessary) the 

U bidders' drilUng equipment. ".IRi shaU select a diiUing 

j,̂ _ subcontractor, with DOE concurrence. The proposed driU-

! ; ing subcontract shaU be submitted for DOE review and 

approval. Within ten working days, DOE shaU indicate 

approval or request medications to the subcontract. 

3) Supervise the driUing of the production weU, in accord

ance with the detailed. DrilUng Program and specifica

tions. PeriodicaUy, uRI or its designated representative 

and DOE shaU confer, so that decisions concerning the 

drflUng operation can be made in a timely manner. 

4) CoUect fluid samples, cutting samples, weU logs, bottom-

hole and gradient temperature data and perform aU other 

tests consistent with industry practice and the DriUing 

Program. Strata suitable for reinjection wiU be noted 

during diTlUng. . .. 

5) AU data concerning the weU shall be forwarded to DOE as 

soon as they are acquired in order to minimize the time 

required for DOE review. 

6) Within ten working days of the completion of the weU, DOE 

and MRI shaU discuss and review t h ^ d a t a . A mutual 

written agreement between DOE and MRI must be reached 

prior to proceeding with the next task . Completion of 

this task constitutes completion of MUestone #5. 
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( ! Task 5. Flow Testing 

2 c^ 
A. MKI, with support from appropriate consultants, shaU: 

1 : 
I 

i . j . 

* ; 1) Provide for necessary flow testing services. 

ti;! 2) Update the Flow Test Plan and submit to DOE for review and 

approval; within ten working days, DOE shaU indicate 

IK; concurrence or request modifications to the plan. 
a. 

3) Carry out a comprehensive weU and reservoir test program 

in general accordance with the Flow Test Plan. 

__ 4) AssimUate the test data taken during the weU test and 

r- estimate the weU's productive capacity and production 

Gj' characteristics. The weU testing and other avaUable 

data shaU be prepared and presented to DOE. Within ten 

p ,, working days, DOE and MRI shaU discuss and review the 

* weU test r ^ u l t s . A mutual, written agreement between 

j .> DOE and MRI must be reached to determine a future course 

of action. This agreement constitutes project Mflestone 

p #6. 

'7 
' • i ' , 

G\} 

Task 6 Injection WeU DrilUng 

A. If an injection weU is deemed to be necessary by mutual agree-

menlJ between DOE and URI, a prognosis and drflUng program, 

simflar to the updated and approved DriUing P r o - a m for the 

initial confirmation weU, shaU be prepared by MRI and sub

mitted to DOE for approval (reference Task 4A 1-3). 

B. MRi shaU, with appropriate consultants, conduct aU operations 

necessary to driU the injection weU and prepare it for use, 

including the performance of duties set forth in Task 4B 1-6 as 

modified in the approved injection weU DriUing Program. 
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C. DOE and MRI expUcitly recognize that an injection weU is not 

foreseen to be necessary at initiation of the Cooperative 

Agreement, and that the costs, proposed budget, and proposed 

work schedule do not include an injection weU; therefore, 

foUowing a mutual agreement between DOE and MRI of the 

necessity to drfll an injection weU and prior to commencement 

of any work, DOE and MRI shaU adjust the basis of cost-share 

agreement (Task 7 of the Cooperative Agreement) to include the 

additional costs of the injection weU program and additional 

fee to Gruy Federal. 

Task 7. Determination of Cost-Share 

DOE and MKl, together with Gruy Federal, Inc. (GFI) technical particioar 

-~-̂  tion, ShaU review aU test results and costs and determine the DOE and K 

1 cost shares . The basis for the determination of the cost shares shaU be 

the variable cost share plan contained in Section ___^____ (to be fUled in) 

' of the Cooperative Agreement (the basis for which is set forth in Section 

•i4 • 8, Variable Cost-Share Plan, in this proposal) as modified, if necessary, 

f 1 under the terms of Task 6, Injection WeU DrilUng. Determination of the 

2 cost share constitutes project mflestone #7. 

L;i Task 8 . Project Management 

M R T shaU manage the project in a p r u d e n t and workmanUke manner consistent 

with successfuUy completing the Statement of Work. Management controls 

shaU include technical assessment, budget assessment, and schedule assess

ment, as described in the proposal. 

MKT ! ITKT shaU maintain continuous monitoring of cost versus performance for 

comparison to baseUne projections - of each cost and performance item. 

MRI s I shaU prepare and maintain in current s ta tus , in a format acceptable to 
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DOE, management charts and diagrams that show aU phases of overaU work 

plan and schedule and financial plan. These diagrams wiU include time 

aUowance for DOE review and approval of plans and reports , and for poUcy 

decisions. They shaU also be used for coordination between riini, TLIIIIIIIJ 

•ttlIfl ••tlnrff contractors and principals in the program. MRl shaU maintain 

close coordination with DOE and shaU make immediate and fuU disclosure of 

problem areas in order that corrective action may be taken with DOE 

support , if necessary. 

2 

(iTF 

Task 9. Reporting 

MRI ShaU meet and satisfy the reporting requirements of DOE Form CR-537 in 

-SCAP No. DE-SC07-80ID12139, consisting of the foUowing: 

Reporting Requirement Frequency 

A. PROJECT MANAGEMENT 

;"̂ a;-'' 

ii 

•tiiX: 

1. Management Plan 

2. Contract Management 

Summary Report 

one time -. soon after contract 

award 

monthly - due 15 days after end 

of calendar month 

2 
2 

3 . Project Status Report 

4. Conference Record 

monthly - due 15 days after end 

of calendar month 

as required 

B. TECHNICAL INFORMATION REPORTING 

1. Technical Progress Report as irequired 
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General Management proposes to use a Project Task Force teams approach 

to accomplish the highly coordinated management effort required for 

this unique development. Use of Project Task Force Teams combined 

with Legal, Financial, and a Board of Consultants approach is very 

successful for commercial technical projects. This teaming technique, 

which' is considered a proprietary management method combines the 

best possible expertise with firm management control at modest cost. 

Consultants are selected for their specific knowledge and experience 

in a required technical discipline, with heavy emphasis on plant 

process engineering, microbiology, agronomy, animal husbandry, safety 

and hazard considerations during construction and operations. This 

selection process allows some of this country's leading experts 

to be utilized for a logical problem identification and solving 

commitment as required. The selection of individual Consultants 

to a Board of Consultants is the responsibility of the General Manager, 

a person who is skilled in interpretive requirements, technology, 

i, construction, operations, and information organizing. The General 

Manager is assisted in this by the individual Project Managers; and 

engineering coordination groups. 

S P •'̂  D VJ 0) 
; E 5 o I £ .S 
ig-^^ ^ . "̂  The Board of Consultants will report to the Project Manager; however, 
,̂  .y a: o "D J 

i.2 ci-D "̂  ~ «̂  some of their data will be submitted to the Project Review Committee 

,.E J <" "r c in order that the Committee might guide the Board's study effort. The 

, «j 'ai o P ^ Board consultants will be individually emp;oyed for periods of a few 

"0.^0 0 — 'S days to several weeks depending on the tasks assigned. Some of the 

•5 c.\ 3 3 . "T> consultants on the Board have already been identified and selected; 
i •£ c -n c :r X « 
o c o :̂ ."-o 13 others will be added as the planning and initial tasks are completed. 
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F. 2. b. MANAGEMENT PLAN 

The Project Management Plan serves as a guide to facilitate conscious 

decisions in project and financial planning for this Project. The plan 

defines the project objectives, the project organizational and management 

system, the project controls and documents, the project baseline costs, 

and schedules through completion of development. 

Planning for the project will be embodied in the development of a 

detailed Work Breakdown Structure (WBS). The WBS divides and subdivides 

the project activities into smaller, more manageable tasks that are 

amenable to reasonably accurate cost and schedule estimates; these 

tasks are combined to provide an overall cost and schedule estimate 

for the project. This management plan is classified as a "dynamic 

plan" in that it will be kept current by periodic updates, as needed 

changes are identified, and as downstream tasks become more definitive. 

This WBS breakdown will be submitted to DOE as soon as possible 

following agreement signing. 

F. 2. c. MANAGEMENT RESPONSIBILITIES 

F. 2. c. 1. GENERAL MANAGER^ (Co C ^ S A J U . U /JAU^ jeA^ ) 

1. Resolving interface areas of the Systems Managers; 
© o -c "5 o w 
E 3 c — £ .£ 2. Approval of solicitation documents, and proposed contracts, or 

-D 5 ̂  § TJ $ contract changes exceeding $500.00. Our experience indicates 
^ ' ^ ~ — — c 

' - .^' 'd Z . - " - t ha t the judgement of the Systems Managers w i l l be s u f f i c i e n t 
•- 1 ' ^ X c/ 
«; ° ̂  •£ 5 o in this area for amounts up to $500.00; however, it is our 
aj ̂ a: ° £ ̂  

-̂  ->- •.: V O J : experience that an ultimate single focus of responsibility 
7 5 0 b - -3 
c •- o i?" 2 < is the best assurance of commercial success. As such the 
c E ̂  3 ^ . " General Manager will review and approve any financial expenditures 
'̂ -3 iJ c O) c ̂  '" excess of $500.00. In a well managed commercial venture 
o - £ w < "5 2 
•̂  ̂  r£ ^-^ ^ it is necessary that someone be responsible for all financial 

•D -= A t 
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expenditures, even though they are apparently minor portions 
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of overall project costs. At the risk of being trite, 

"A stitch in time saves nine." 

3. Approval of design and operational criteria; 

k. Approval of acceptance testing of major equipment and 

facilities; 

5. Participation in project review meetings; and 

6. Interfacing with the DOE Project Manager. 

F. 2. c. 2. j V D I L ^ MANAGERS 

The Si/etomG Managers Shall: 

1. Act as the General Manager's deligated representatives to 

provide overall project management s"*̂  control, technical 

surveillance, project status evaluations, coordination of 

subcontracts, and liaison with involved agencies in their 

respective areas; 

y 2. Solicit contracts for design engineering and construction 

"'7. management services; 

I 3- Solicit, evaluate and provide bid comparisons with recom-

-o — " *. . « mendations to the General Manager for contract awards and 
fl) g -t o o o> 

I 5 J •= - ;£ conditions of contract; 
« 3 c r **-
"̂  •-X 0 "D J , i». Recommend for approval all project design and construction 
.2 WTJ"^ -= c .— 
_ < t w ̂  •" drawings and specifications, procurement actions, construction, 
.5 y fl) ^ g 

I *" ̂  0 0 2 equipment installation, and acceptance inspections and 
^ S'Q" S ^ l testing; 
.E ~ o u u 5 . 5. Recommend for approval all proposed changes in design or 
0 c^ ? 2 • "o 
e J. c 3 "̂  .t: construction; 
8 "• o c'-i "2 ~ 
£."" " o o» o-§ 6. Coordinate systems and procedures of the project with those 
••§_̂  r^ xi^ °" required by DOE; 
1 o ^ 4,-a ..>• 
g ••§ ~ ^-o Q S 7. Prepare reports as required by the General Manager and DOE; 
•= !2 "> r-'̂  o 9- 8. Participate in project review meetings; and 
• 'H o o g:^ g 
iS 8 6 « S-o.a 5' Maintain project files. 

( 

F. 2. c. 3. MANAGERS 

The managers for alcohol, energy, »s)*isne, dairy, feed w t d c H Z C S ^ 

X methane shal1: 

1. Act as the Project Managers' delegated representatives to 

provide overall project management methodology and controls, 

: 2 / r^ W-



' technical surveillance, and project status evaluations 

in their respective areas; 

2- Evaluate bid comparisons with recommendations to the Project 

Managers for award; and 

3- Recommend for approval all systems design integration and 

construction drawings and specifications. 

F. 2. c. k. DESIGN ENGINEERING FIRMS 

• 

The two selected design engineering firms (one reporting to each 

System Manager unless a single firm can demonstrate capability in both 

major areas) shalI: 

1. Prepare drawings and specifications for construction of all 

civil, electrical, process, and mechanical work; 

2. Provide the Project Managers with engineering assistance 

with respect to procurement in evaluating bids and selecting 

Y - n— > *. «. suppliers of major equipment and the construction contractor 

. • E 3 o •£ £ .E in periodic shop inspections, and witnessing tests related 
I' TJ .u-r 0 "o ̂  to fabrication, shop assembly, and delivery; 

u» '" -̂  JE c 
•" < "2 ̂  ̂  •- 3- Prepare procurement packages; including drawings and 

£ .2 .w •£ > 2 specifications, for the long-lead-time equipment items; 
0) ĵ o; o o 2 

"'̂  0 •" « •£ '*• Prepare and maintain an up-to-date design and procurement — 

c | o i-"?! . schedule; 
'O C ^ 3 3 . -D 
c 2 "c "-3^.2 5. Provide inputs to the Project Managers as required for 

s 8 °- c ^ •- "c -° 
r.-o u o o> o ̂  reporting requirements; 
5 c _c ̂  < jc 2 
••= ° . S . ~ a- 6. Review and approve vendor submittals; 
C O . -C • ^ 
E •̂  — S Q «» 7- Assist the major equipment vendors in testing and start-up; 
.E ~o ? -̂CC o a 8. Prepare operation and maintenance manuals; 
r= o,k 2 ttc * 9- Prepare as-built drawings; and 
^-uOfl»S'o.£ 

10. Maintain drawing and specification control. 

F. 2. c. 5. CONSTRUCTION MANAGER 

The overall Construction Manager for the project shall: 

1. Provide services as requested by the General Manager for 

' "•̂  assistance in the overall management and control of the 

construction phase of the project; including scheduling, 

cost control, and general administration; 

SI cL 
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2. Provide construction surveillance to ensure conformance 

with contract drawings and specifications; 

3. Prepare and maintain an up-to-date progress and expenditure 

schedule; 

k. Provide inputs for reporting to DOE as required; 

5. Evaluate and recommend for approval all proposed change orders; 

6. Perform and record construction inspectors acceptance tests; 

7. Assist the General Manager in the coordination of the testing 

and start-up of the project; 

8. Determine and certify progress and quantities of work 

completed as provided under the construction contract 

documents, and make recommendations to the Project Manager 

for progress and final payments; 

9. Participate In project review meeting; and 

10. Coordinate safety program requirements for all phases of the 

project construction to ensure that contractors are responsible 

7 for safety. 

F. 2. c. 6. CONSTRUCTION CONTRACTOR 

The selected Construction Contractor shall: 

1. Be responsible directly to the Construction Manager; 

__ _ 2. Provide all required on-site construction services and 
fl) O .Ji Q u 0) 
E 3 "o .n c c materials and install all equipment with vendor assistance as 
® — 5 "̂  ^ .•£ 
"S w-r 0*0' % required; Permanent personnel may be selected to work on 
'" .rf "2 -̂  — •- the installation of-i^te^^aod-Dai ry equipment in order to 

£ 2 u •£ ̂  o become acquainted with its maintenance and operations. 
«> ̂ 2 o o 2 

"^ Q ^ ^ O 1 3. Perform all required inspections^ and acceptance testing; 
c ~ o 2-£ 5 ^- Prepare and maintain an up-to-date construction schedule, 
•5 o.\ 3 3 . TJ 
c 2 "2 °-3 X » including expenditures; 
8 ^ o x.î  -0 3 
-3 y- S 0 ) 0 ^ 5. Provide inputs to reports as requested; 

o = c < -c 2 

••c ° ~ o . ~ Q. 6. Participate in project review meetings; 

§-.S£ Si i i ~ ^ 7. Prepare cost estimates for possible changes or cost control; 

.£ "o r • cr o Q. 8. Administer fixed-price construction service subcontracts and 
"^ o.k w Q ^ * construction materials procurements; 
,- u CJ fl) « o .2 

9' Review the project design for constructabi1ity and make 
recommendations for improvements and/or cost savings; and 

2 <t̂  
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10. Provide safety inspection of prime and subcontract work. 

F. 2. d. 1. PROJECT CONTROLS - GENERAL 

The Project Managers will have overall direction of the project as 

delegated by the General Manager and with the approval of the General 

Manager. The Project Managers will have authority to accomplish all 

administration, logistic and technical requirements of the project, and 

to coordinate work on the project with other project team members. 

Actual Project performance will be measured against the project 

objectives established by the Work Breakdown Structure, Project Schedule, 

and Project Budget. Monthly comparison of actual versus planned work 

will be made, analysis will be made of any variance, and appropriate 

corrective action will be initiated where necessary. 

F. 2. d. 2. TECHNICAL CHANGE CONTROL 

x-....̂  Overall control of policy and major program revision lies with the 

^ ' Project Technical Control Board (PTCB). The object of the PTCB is to 

' assure that all changes in the project scope, design, schedule, and/or 

cost are properly reviewed and approved. Although the PTCB has the 

authority to implement changes which do not change project costs, all 

-o — > *. . , recommendations which affect costs shall be approved by the General 
4) 0 •£ o u D> 

, I ̂  ° •£ — • J Manager with the consultation of the General Manager's technical, 
' fl) 3 ̂  c ."•'? 
"0 .H X 0*5 > financial, and legal advisors. 

;-=|-Ef f .£ 
.E _ 2 a> •£ c The PTCB will be comprised of: 
« ^'6e ° 2 2 a. The Project General Manager (tie breaking vote), 

^ .-• * O ^ 
•g -2 cs o — 0 b. The Energy Systems Manager (one vote), 

' c •- o £• 2 S 
; '5 o.^ 2 2 . TJ c. The Agricultural Systems Manager (one vote), I -̂  o TJ a — X « 
, S ^o i'-H'OM d. THe member of the contracted organization involved (one vote, 

'̂  , C ^ w •— 

o £ .£ u < "S 2 adVI sory only). 
O — ~ '^ >>.Q! 

5 •§ — Ĵ -n Q S The party requesting consideration of a proposed change shall prepare 
: M; 41 J: ̂  fl) w £ 
•-~ 5 c £ ~ P °- and submit to the PTCB through the appropriate Project Manager a written 

i «̂  *= O g « -D 5 

' Ĵ' ° 6 ffl °-S «» request describing the proposed change and its technical and scheduling 

k impact. 
i The affected Project Manager shall: 

a. Evaluate the Proposed change; 

><9, 
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b. Prepare an independent technical and schedule impact 

evaluation; 

c. Make a recommendation to the PTCB as to the disposition of 

theproposed changes; and 

d. Provide overall coordination and appropriate documentation 

of approved changes. 

F. 2. d. 3. COST AND SCHEDULE CONTROL 

The General Manager shall finalize integrated cost and schedule control 

systems. The purpose of the system is to review, report and control 

the project costs and schedule against the baselines established in the 

cost plan. 

The WBS has established the method of budgeting and collecting costs 

at the various levels and has outlined the work to be performed. Work 

packages identified in the WBS are released by a Work Authorization (WA) 

document which must contain: 

a. Planned starting and ending points that are consistent within 

the time phase schedule. 

b. Calendarized budgets expressed in labor hours and material 

;_ __ , _ dollars estimates, as appropriate for measurement of .^ 
0) 2 •£ o «j o> — 
E 3 o-c JE .£ performance. 

li * — ^ "̂  s •'H 
iS 3 __• a-D 5 c. Work Authorization number to which labor and material must -
' " • J: C 

1 " <"2 r ""•- be charged. 
: SJ ° :§ ~ I s 
' 1 >s°^ Jr fl) The accounting system will summarize cost data from the lowest level 

i- w- a? O JC 
' ''«> 'S T̂  S "?; _2 of the WBS and provides for the collection, identification, and 
, . .= v. O 1- i- •< . 

,0 g-^ Q.J? T--*« reporting of actual costs. The charge numbers assigned by the Work 

j 8 «• o ^-^"PrS Authorization document/work package will accumulate the elements of 
' c "D I.; o o 0 -g 
: .2 § ̂  K. < "5 J; costs incurred. 

• O _ J^ -̂  > OC ^ 
! ; c o 1? ,, JH . > ' w - — L: c; w yj 

b "c: 13 TJ'^ K Significant cost variances must be investigated, and the cause 
• I "c "̂  •£ .2 •- " 
i"~iz ^ î '̂  "̂  x" determined and explained by the responsible party. The monthly report 
'J § 2 ii S " ^ «» 
,!•- S o « S'a.2 will assure that such variances are identified at an early date and 

• i /~. corrective action is taken. 

{^ F. 2. d. A. DRAWING CONTROL 

j, All changes to project drawings will be contained in Engineering Change 

.1 2 a 
I • ^ 
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Orders (ECO's). ECO's will be prepared by the project personnel as: 

a. The result of a field desjgn change required for construc

tabi lity and generated by the Resident Engineer; 

b. An engineering change required for operability or maintain

ability; or, 

c. A correction of inconsistencies in the drawings. 

For changes involving PTCB action, the ECO will be issued upon 

completion of the PTCB approval cycle. The ECO will be numbered and 

distributed to the appropriate project personnel. The original will be 

sent to the appropriate Project Manager who will check the ECO and 

note on the affected drawing that an ECO has been issued against the 

drawing. A drawing will not be revised until five ECO's are issued 

against it, or the changes significantly alter the drawing. Any copies 

of a drawing with an ECO issued against it will have a copy of the ECO 

I attatched. One copy will be included in a change order to the 

construction contract. The Project Manager will retain one copy of 

all ECO's. At the completion of all work included on a drawing, all 

ECO's will be incorporated to bring the drawing to "as-built" status. 

•2*0 JC -5 J 6> F. 2. d. 5. SPECIFICATION CONTROL 
E 3 0 :£ 2 •£ . __ 

-o 3 • 0 T3 I Specifications shall be modified on "as needed" basis to procure or 

— """2 "" ~ •" manufacture hardware. All specification changes will be reviewed by -

•5 o-g-c ^ o the Project Manager via a Document Revision Request (DRR). A specification 
4) Qi ° 2 o" 

-*= ̂  -̂ !u O ^ update, by incorporation of approved DRRs, will be used as necessary 
5 "5 I. a"o < to maintain suitable working documents for procurement or manufacturing. 
o o. - 3 2 • U 
-"0-0 C--3 X 2 
o a ^ x.y-nlgF. 2. e. SUPPORT AVAILABILITY 
^ - .. o o)_o I 
.9 o — o •- QiThe primary administrative support for this project will be provided 

E i'̂  r '. »-• "^y necessary contracted qualified Legal, Financial, and Management 
X V- "" -.̂- -.•; Q *'* 

'c-^; •̂-"̂  ̂  b a.Support services. This is further backed up by a Board of Consultants 
S ? 2 " S "2 "with these same areas of expertise. 
I— o U a» «rt O .2 

Computer services will be used through the facilities of Agricultural 

• J Growth Industries, Inc. for cost analysis, budgeting as well as 

technological scientific programs for production control, breeding 

7 '̂  ' 7 / 7 



A:F and genetic records, feed and n 

monitoring and data sto 

Management support wi i i XOy^'O"*''ded by.Aqri 

'^yinc. (AG!) California, Westphal - .• and t 

hal formulation, and operational 

7 C 
CseoT/I.ew-, Lk..Â .co_ 22^.27, -77^7:-

Ma.nagemen_t„support will .<K^,ovld.ed„by,Agri cui tu ral GVowth Industries,-

the Georg Westphal Company 

of West Germany. Engineering and consulting support will be provided 

by existing contractual obligations and others as necessary. 
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i. " " \ Reporting Requirement Frequency 

2. Final Technical Report final, at end of contract 

C. ADDITIONAL 

1. Environmental Report An environmental report describ

ing the potential environmental 

effects of the proposed project 

must be submitted to DOE after 

execution of the agreement and 

prior to drilling. One time only 

only, submit 4 copies. 

2. Milestone SchedvQe A time frame schedule defining 

trackable milestones used to 

measure progress in terms of 

schedule. This is to be sub

mitted upon contract execution. 

One time only, submit 4 copies. 

3 . Well Cuttings Three sample bags (3" x 5") of" 

well cuttings will be collected 

as required by DOE. The cuttings 

win be filed and available to 

the public after well completion. 

4. Logs A copy of all logs is to be 

transmitted to DOE as available. 

; t j 

5. Daily Drilling Reports A daily record shall be kept on 

the lADC Official Standard Daily 

Drilling report or other form 

standard to the drilling indus

t ry . The general remarks section 

52 



- • ) 

Reporting Requirement Frequency 

shall contain an accurate record 

of hole conditions and work per

formed and time required for all 

work to the nearest quarter hour. 

A copy of the Daily Drilling 

report shall be provided. Daily 

verbal communication may be r e 

quired to transmit this informa

tion. An additional daily record 

form may be required for t rans

mittal. 

6. Test Data 

,;t-

i'' !. 

A copy of test data and of the 

analysis of these data iis to be 

provided to DOE for reservoir 

assessment. The government will 

use these data for an independent 

evaluation to determine the 

degree of success of the well for 

purposes of determining the-

government cost-share. 

7. Final Cost Report A cost report submitted at 

program completion summarizing 

estimated and actual costs. This 

report will show the DOE cost 

share as evaluated by the previ

ously negotiated variable-cost-

share formtda criteria. Submit 4 

copies. 

8. Fluid Samples as required by DOE. 
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1. . , , 

K 9« .Exploration Data A copy of the exploration data 

T and the analysis of these data is 

I to be provided to DOE. 

Task 10. Dissemination of Information 

Throughout the project, MRI and Gruy Federal shaU prepare press releases 

and business and technical articles for trade journals as appropriate. DOE 

concurrence shall be obtained on all information prepared for public 

release prior to the release of this information. 

MRI shall design and erect a sign in good taste and of appropriate con

struction at the facility, which will define the project objective and 

parties to the project. 

With regard to written and oral public information, MRI and Gruy Federal 

shall: 

A. include appropriate recognition of the roles of the principal parties 

involved in work performed under this Agreement; 

B. avoid statements or implications that the Department of Energy endorses 

any process or product arising out of the contract, without advan"ce 

approval of the Contracting Officer; 

C. provide DOE one copy of news releases, information folders, brochures, 

advertisements, technical papers, and magazine or newspaper articles 

pertaining to work performed under the Agreement; 

D. advise the Contracting Officer of news media or public reactions to 

work performed under the Agreement. 

Task 11. DOE Conferences 

I:: , F 

2 
MRI and Gruy Federal shall make avsdlable any project personnel requested 
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by DOE to attend technical meetings, and shall also encourage and strive 

for oral and written reports , as requested in such meetings, that merit 

publication in professional journals. 
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6.a.(2) ORGANIZATIONAL ELEMENTS 

MRI and its financial associates, Robert B. Gorham and John A. Wedum, have 

assigned Gruy Federal, Inc. the responsilnlity for siting, drilling, and 

testing the geothermal well for the Magic Hot Springs Landing confirmation 

drilling program. 6i»uy—E«dopal hao ooooptod this assignmont on behalf of— 
t h f ^ p n y - r - n m p n r i j ^ ^ c - o r . ^ Tirill nPC-iiT>a t V m t t h o ,.ocp,T^^>pf^ n f f h o r : T . n y r i ^ m p y r ^ j a . ; 

tirin V.Q mnHfi m r p i l a K l o f n r t h i g p r f l g ' * ? " ' " f r v q 

10 shows the three 

with their 

Gruy Companies empio; 

number of consultants and con 

years , they have__cfljnpl«rted more 

nations 

Gruy operating companies under GrutBnterpr i 

^ T h e 

ons plus a varying 

personnel. During the past 30 

to petroleum and 

principal officers, 

mately 200 f\ 

than 5, 

and technical r r -nn r r r - nf̂  the HruY ('iiiiHH îm i inn be made 

available for a p^tifi2lsa""*ffi^l.^hrough Mr. Lane, president of Gruy 

Fedgj 

(i) Project Management Organization 

MRI thoroughly understands the necessity to conduct the User-Coupled 

Confirmation Drilling Program in a prudent , safe, cost-effective, and 

productive manner that not only achieves the technical and socioeconomic 

objectives of the program but also remains unencumbered by adverse 

political reaction and publicity that could result from careless or 

mediocre performance. 

We do not seek this work with a casual attitude toward its performance. We 

have designated a team of senior individuals each of whom is a professional 
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6.a.(2) ORGANIZATIONAL ELEMENTS 

EARTH RESOURCE GENERATUS, INC. (ERG) and the subcontractors will be responsible 

for siting, drillint, and testing the geothermal well for the Magic Hot Springs 

Landing confirmation drilling program. ERG is a newly organized Corporation 

whose equity is owned, controlled and operated by GEOTHERMAL AGRICULTURAL 

SYSTEMS, INC, and Jerold R. Kirkman. GEOTHERMAL AGRICULTURAL SYSTEMS, INC., 

is owned by AGRICULTURAL GROWTH INDUSTRIES, INC (Dr. Richard H. Matherson) 

and MAR-BIL ENTERPRISES (W.E. Henderickson and Martha L. Zeisloft). 

Dr. Matherson, W.E.Henderickson and M. Zeisloft will jointly be responsible 

for oversight management and operational direction of the complete project. 

The plan is to subcontract the following: 

• GEOLOGY with Dr. Craig White, Dept.. Geology, Idaho State, Boise. 

• HYDROLOGY AND WELL DRILLING OVERSIGHT with Jerry Crosthwaite 

• GEOPHYSICS AND GEOLOGICAL REVIEW with EUREKA RESOURCE ASSOCIATES, INC. 

Computer modeling, and data review. 

• ENVIRONMENTAL AND INSTITUTIONAL with ECOVIEW - DR. James Nielson 

• Other sub contractors will be contracted for well drilling and logging. 

Direct Supervision of these subcontractors will be under Eureka 

Resource, J. Crosthwaite, and ERG. 

« ADVISORY BOARD with D.O.E., Jon Zeisloft, U.U.R.I., dr. Montgomery, Univ. 

Calif., Berkeley, Leonard A. Fisher, LAFCO (Heat balance Evaluations) 
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1 . . . 

GRUY ENTERPRISES, INC 

H.J. GRUY, CHAIRMAN 
F. A. GARB, PRESIDENT 

GRUY MANAGEMENT SERVICE CO. 
I 9 6 0 

H.J. GRUY. C H A I R M A N 
H.C. W I L S O N . PRESIDENT 

GRUY PIPELINE E N G I N E E R I N G 
1980 

J.P AAILLER.VICE PRESIDENT & M A N A G E R 

•DALLAS, TX. 

• H O U S T O N , TX. 

•CORPUS CHRISTI, TX. 

SHREVEPORT. LA. 

-DALLAS, TX. 

- A U B U R N . N Y 

H.J. GRUY and 
ASSOCIATES. INC 

1950 

H.J GRUY. C H A I R M A N 
F.A. GARB. PRESIDENT 

-DALLAS. TX. 

H O U S T O N , TX. 

GRUY FEDERAL, INC. 

1976 

H.J. GRUY. C H A I R M A N 
R.N. L A N E , PRESIDENT 

H O U S T O N , TX. 

- A R L I N G T O N , V A . 

-BARTLESVILLE , OK . 

- P I T T S B U R G H , PA. 

USER-COUPLED CONFIRMATION 
DRILLING PROGRAM 

PROJECT MANAGER 

JACK T DUREE SENIOR M A N A G I N G ENGINEER 

Figure 10 —Gruy Companies organization chart 
1 

See Figure 11 
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earth scientist or engineer who has served the Gruy Companies weU on a 

number of relevant or related projects. 

The functional management organization established by MRI and Gruy Federal, 

Inc. (GFI) for this geothermal confirmation drilling project is shown in 

Fig. 11. Mr. Duree of GFI heads a project staff under Mr. Kirkman of MRI. 

This staff consists of seven teams, six of which are led by senior 

personnel. The technical support team leader wUl be assigned at a later 

date. 

Excepting Mr. Charles Corwin, who comes to GFI's staff as a consultant for 

} j; the Magic Hot Springs Landing confirmation drilling project from the posi

tion of chief engineer for Kirkman Realty Company in Ketchum, Idaho, each 

r j person in the project organization is a fvdl-time employee of Gruy Federal. 

No additionsd persons will have to be hired. 

j V . • . . 

'<G Organization of the GFI Administrative and Financial Office for the project 

.J. is shown in Fig. 12. Costs of support functions by this office are not 

charged directly to the project, but are covered by application of the G 

I and A ra te . 

. ' • ' " 1 

I Mr. Kirkman will not receive salary or fee from this project. Mr. Corwin 

f ; will be paid a standard consulting rate for the actual time he works, Ori 

the basis of a weekly time sheet approved by the Project Manager. 

j ; . - • • 

All key technical and support people are under the supervision of the 

Project Manager. They are the lead engineers or scientists: Corwin, 

j Lohse, Radford, Langston, and Kumar. They are responsible for their 

individual team performance and report directly to the Project Manager; 

( Daugherty in Administration and Finance operates independently of the 

project but is responsible for timely and accvirate record keeping and 

j ; reporting. 

I J In the event that DOE or MRI cannot get satisfactory response from the 

U Project Manager, appropriate contact can be made directly with R. N. Lane, 

2 ^ , president of Gruy Federal, Inc. 

CJ 
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ENVIROHMENTAL 
S INSTllUTIONAL 

CHARLES CORWm 

cn 

T 

TECHNICAL ASSISTANCE 
& STAFF SUPPORT 

AS NEEDED FROM GFI, 

IDAHO DEPT. WTR. RES. 

EXPLORATION 

DR. A. LOHSE 

PRINCIPAL INVESTIGATOR 
GERALD KIRKHAN * 

PROJECT MANAGER 

JACK T. DUREE 

- GEOLOGY 
& GEOPHYSICS 

A. LOHSE 
J. ANDERSON* 
T. ELLIOTT 
R. MARLOM 

HYDROLOGY 
DR. R. WINN 

THERMAL AND 
GEOCHEMICAL 
ANALYSIS 

J. RENNER 

CONSULTANTS 
GEOPHYSICS 
GEOCHEMISTRY 

I 
DRILLING & 

LOGGING 

LEROY RADFORD 

PRQGRAH 
DESIGN 
J. DUREE 
L. RADFORD 
L. McCOY 

mm 
SUPERVISION 
L. RADFORD 
D. PEACE 
M. MATULA 

SERVICE 
COMPANIES 

PROGRAM 
DESIGN 
R. KUMAR 
P. LANGSTON 

ONSITE 
SUPERVISION 

P. LANGSTON 
T. SWIFT 

SERVICE 
COMPANIES 

T 
RESERVOIR 
ANALYSIS 

RAJ KUMAR 

PROGRAM 
Q£S1G!J 
R. KUMAR 
P. LANGSTON 

"- DATA ANALYSIS 

R. KUMAR 
T. SWIFT 

1 
ADMINISTRATION 
& FINANCIAL 

GAYLAND DAUGHERTY 

TECHNICAL EDITOR 

DR. D. COMPTON 

GRAPHICS 

S. SEXTON 

t- FIELD RECORDS 

S. LOHSE 

ACCOUNTING/COST REPORTING 

CALVIN FRIEDRICH 

- CONTRACT ADMINISTRATION 

FRANK BROWN 

h PERSONNEL ACTIVITIES 
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Figure 11 — Magic Resource Investors and Gruy Federal management organization chart, 
User-Coupled Confirmation Drilling Program. 
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(ii) Project Manager 

->ji....i rp n.imu;- r-.,,;,!,, T7iî ^̂ n̂op|. fm" HFT mill Imiiii ft |_'iii]j ruc inr r r fnr— 

Qonfirmatioil drUllug program work, is designated Project Manager, respon

sible for technical and administrative performance and accomplishment of 

all goals. This includes meeting short- and long-term work schedules, 

providing all reporting and deliverables, and achieving the budget. Mr* • 

Purnn iirill h r MRr'i p/M-ts» »f r./̂ r.tn»f nHtv. nnu-^r^-n all technical and support 

work. 

Duree's professional experience includes five years as manager of 

engineerin^^-foj^eeothermal exploitation in the Philippines, during 

time 103 geotherinar"">f«lis were drilled to providfi_.eteSm''"for four 110-

megawatt generating plants. ^^5fecg,^eing' 'assigned to the Philippines, Mr. 

Duree was managgz—fer-'Sirreservoir engi! ieej iagand exploitation geology 

fojJLJBitSfr'Sa Company's operations in Canada and Ala^ 

The Project Manager will manage the project under .a systems management 

program based upon (a) detailed technical and financial planning, control, 

and reporting; (b) clearly defined lateral and vertical delegation of 

authorities and responsibilities; and (c) accountability for individual and 

total performance. 

This management program will include: 

• time-scaled PERT/CPM network analysis of milestones to be accom

plished with paths of work to be followed leading to responsible job 

completion; 

• time-phased expenditure plan consisting of a set of baseline charts 

of 
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• • projected average rate of expenditure (straight-line) 

• • projected average rate of commitment (stair-stepped) 

• • weekly/monthly incremental expenditure 

• • weekly/monthly incremental commitment; 

• work breakdown structure comparing percent of physical progress of 

individual jobs between milestones with percent of allocated expend

iture per job; 

• job descriptions reflecting responsibilities, authorities, reporting 

procedures and position within overall program management; 

• weekly staff meetings between work groups and/or teams and team 

leaders, to measure progress and coordinate future work, utilizing 

comparison of work progress and time-phased expenditure plan; 

identifying any problem areas that might require timely corrective 

action; and adjusting workloads or refocusing activity as necessary 

to maintain productivity commensurate with schedules, rates of' 

expenditure, and f\ilfillment of short-term and long-term goals; 

• monthly management meetings between team leaders and the Program 

Manager, utilizing the same procedures as the weekly meetings and 

open invitation always extended to other levels of MRI and GFI 

corporate management; and 

• monthly meetings between the Program Manager and aU appropriate 

levels of management in MRI and Gruy Federal, with lower levels of 

project management in attendance as requested. 

Monitoring and management of the project includes weekly reports by the GFI 

Business Office to the Project Manager of incremental and cumulative 

62 



man-hours, expenditures, and commitments. 

(iii) Lead Technical Positions 

Lead persons for the technical work are : 

Gi*j—io reoponBibla for Giivirn Charles Corwin, consultant to 

««iul- institutional matters in fulfillment of Task 2. 

onmcntai . 

Hr iirin hr 
aoDiotod by Gruy Federal personnel and th» guidolinas of the Idaho 

Department of Water Resources. Mr. Corwin is a licensed civil 

engineer with 10 years' experience in construction, engineering, and 

environmental planning. He resides in Blaine County, Idaho. 

Dr. Alan Lohse is G5H? executive vice president and principal 

sdS^ntistt. He has moi)k tha\i 25 years of experience including 1^ years 

in i\ciuptry, p r i nc in^y jwffli the SheU Oil andXMonsajjto Coqfpanies, 

and 9 Vicars of directing contn^pt research for t h^ C o ^ s o i^ng inee r s , 

U.S. Cdl^st Guardy^ Endrgy ReseJ^ch anti Developkierft AdmimBtration, 

Environniei^tal P^otectian Agency, \ Bureau of Min^, Depart i^nt of 

Energy, jand^oti^r Fedferal agencies . \ / ie has workeqf in all u / s . ^ t r o -

leum prcjvinc^^ including th^ Rock^'^iountain hfe^ns, aAd in mJmy 

mining areas/of ^ewwal Mexican sj/ch a ^ Ca tq^e , S«fr Luis Potos 

Charcas, Zaragoza. 

LeRoy\ Radford, GFI's senior engineer >far drilling technology, 

ipervase aU driUiiig d,nd logging. / Mr.\ Radford is a graduate 

geolipgical engineer/from the University of Oklahoma in IQ^^TT'̂ iid is a 

Regis^e^d Professional Engurfeer i i^ fexas and\Oklahoma y H/s exWri i 

ence isvvorldwide/ includiiRg most qt flhe continental Unjted/States a 

the Roclftr Mountkins, andS includes t h \ super^^ion l i drmiing more 

than 1000<\el ls / He wa/IpFPs/field superintenoeny foy the Atlantic 

Coastal Plaki '^othermsf drillinsr program. 
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Mr. Radford and his staff of onsite drilling supervisors, Marvin 

Matula and '^S^ght Peace , / ^p re sen t sQmost. 100 years of/Stimulative 

experierwe in drilling, te/stiiW, and/complexion in aU j^eas \>f the 

Free World, incluaing many weus with temperaVires in excess of ^DO F̂ 

and pressure gradients iipproaciiing/o.9 psi perNfoot, 01/approximately 

twice the hydrostati^~gradient. ^-^ ^ — F ^ \ 

Paul Langston, senior drilling supervisor, is in charge of flow 

testing ami—eqnducting thejyell/reservoir test designed in conjunction 

with My^ Kumars and Mr. p u r e ^ , Mr. LangBtoit is a graduat^/^engineer 

with 3̂ 1 years' etcperienci in all phases di fiela work from/rougHneck 

to oi^erations manager. / He has workedf arouna the worla, inducling 

supervision of d »ep geothermal V^Us ip Texas, vouisian^, Venezuela, 

Neafr East, Indonesia, and Norwa^. l ^ . Langston^upen^sed a portion 

of p r u y Federal'sN^e^ng of geopreSsured-geothermah-wells in the Gi 

Coast. 

Raj Kumar, a senior petroleum engineer with GFI, will head the reser

voir analysis program. Mr. Kumar conducted reservoir and economic 

stuiiies for two years/with the Oil and'-tlatural Gas Commission in India 

before coming to the/United States to conmlete his M.S. in ipwia^ment 

sciemce and engineering.! He joinecy the Gnuy Companies i^ 1977 After̂  

two years of applying hisleconomic and computer programniing expertise 

in oil and gas procwictioni Mr. Kumar's work for Gruy includes exten

sive iwork in pressure transient analysis ana reserve yfestimation. \ie 

is currently project manaWer for GFI's gas well tes/ting using fliw 

tests \and pressure transient oata to evalyate thq/ effectiveness bf 

stimulation techniques in Devonian shales, fjr. K6mar works doselj 

with thex i r»y Companies' Research and Development group under Dr. 

James H. Hartsock, Senior Vice President, in developing and applying 
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advanced calculation and interpretative methods to reservoir testing. 

Gayland Daugherty iss the Financial Selrvices Manage/ fot the confirnia-

tioii drilling program. He i s /v ice president of / finance for GI'I, 

responsible far accounting, contract administration, \ subcontri 

produrement, and personnel adimnistratjpn. He works doaely with the 

Project Manager, proviuing him with weekly estimates of expenditures 

so that funding can be eontrolled and resorted afecurately. \ GFI's/cost 

control, procedures are coin^terized and p r e ^ d e excellent clata/on a 

weekly b k ^ s . 

(iv) Manpower Assignments by Tasks 

Table 9 lists specific manpower assignments and accountabilities by Task as 

set forth in the Statement of Work, Section 6 . a . ( l ) . 

i 
X 
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TABLE 9 

MANPOWER ASSIGNMENTS BY TASK 

Task 1; Financial 

• J. Kirkman # 
6. Daugherty 7 

Task 2: Environmental and Institutional 

• C. Corwin 
J. Duree and staff 
IDUR # 

Task 3; Exploration 

• A. Lohse 
J. Anderson 
T. Elliott 
R. Winn 
J. Renner 
R. Marlow 
UURI # 

Task 4: Drilling and Logging 

• L. Radford 
D. Peace 
M. Matula 
L. McCoy 

Task 6: Injection Well Drilling 

• L. Radford 
D. Peace 
M. Matula 

Task 7; Determination of Cost Share 

• J. Kirkman 
G. Daugherty V* 
J. Duree and staff 

Task 8: Project Management 

• J. Duree and staff 

Task 9; Reporting 

• J. Duree and staff 

Task 10: Dissemination of Information 

• J. Kirkman - news media # 
• J. Duree and staff - technical papers 

Task 5: Flow Testing 

• P. Langston 
R. Kumar 
T. Swift 

§ no direct charge 

V direct chcirgejTor task-specific functions 

I* lead 
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6.a.(3) Consultants and Contractors 

Table 10 lists the consultants and contractors proposed to be used for the 

Magic Hot Springs Landing reservoir confirmation project, and their func

tion in the project. 

Mr. Corwin, as a longtime consultant to MRI, is a principal in developing 

the Magic Hot Springs Landing project to the present stage of readiness for 

the DOE reservoir confirmation program. He is thoroughly familiar with the 

region, the area, and all local facilities and resources. Mr. Corwin will 

join the MRI Project Management staff as consultant to QEL in order to work 

hand-in-hand with the total technical and financial support organization. 

All Contractors listed in Table 10 will be obtained on the basis of best 

price with respect to availability and experience. 

GFI is thoroughly familiar with the qualifications of each type of service 

contractor customary to the oil and gas and geothermal industries, and also 

with those extra capabilities that set apart the leaders in each type of 

service work. We shall strive to obtain those leading companies. We are 

also aware of the requirement for and shall be prepared for a post-project 

audit . — 

6.a.(4) Work Schedule 

The Magic Hot Springs Landing reservoir confirmation project is expected to 

be completed within ^fs'consecutive months if the project can commence in 

time to avoid restrictive winter weather and conflict between our necessary 

housing and supportive requirements, on the one hand, and the commitment of 

similar services to winter visitors throughout the area, on the other. 

The most suitable period for outdoor work is approximately April 1 to 

November 1. This period will be utilized if the contract can commence 

January 15, 1981, following a September 15, 1980, submittal. During that 

period, work is expected to proceed along the paths from milestone to 
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TABLE 10 

CONSULTANTS AND CONTRACTORS PROPOSED FOR PROJECT 

00 

Name or Use 

Charles Corwin 

Land Surveyor 

Geophysical Survey 

Sign preparation 

Prepare thermal 
gradient holes 

Log thermal 
gradient holes 

Site preparation 

Position 

Team Leader, Environmental and 
Institutional. Consultant to £j^C-
MRl/GKI Residant of Blaine-
P r . i i r . t y , I r i n h O . 

Local licensed surveyor 

Contractor/consultant 

Local sign manufacturer and 
painter 

Drilling Contractor 

WeU testing contractor 

Local buUdozer operator 

Function 

Fulfill institutional considerations pertaining 
to right of access, leases, ownership, rights 
to use of water and related resources; prepare 
Environmental Report; Task 3 . Further , assist 
aU field operations as required in permits, 
local contractor resources, site preparation, 
cleanup, e t c . ; Tasks 3, 4, 5, 6. 

Survey geophysical lines, 
production weU sites. 

test hole and 

Conduct geophysical surveys along preselected 
t racks , maintain quaUty control, provide com
pleted job with interpretat ions. At this point 
we are , discussing methodologies with Seiscom 
Delta, a major worldwide geophysical company 
whose work is weU known to GFI. 

Prepare and install appropriate sign(s) in test 
site area as specified by MRI. 

DriU and complete thermal gradient holes as 
specified. 

Provide equipment and operators; log thermal 
gradient holes with^^downhole equipment and 
methods specified by TCfut; repeat each hole three 
times over period of monitoring; provide data 
satisfactory for analysis. 

Provide equipment and operator to prepare sites 
for test holes and production well; restore aU 
sites as prescribed, support geophysical equip
ment if necessary. 
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TABLE 10 
continued 

Name or Use Position 

DriU and complete DriUing contractor 
production test well 

a> Tool rental 

Mud logging 

Downhole logging 

Water analyses 

Tool rental service company 

Mud logging service company 

Wireline downhole logging service 
company 

Chemical analysis service company 

Function 

According to prognosis, drill and complete the 
reservoir confirmation weU maintaining MRle/C-
environmental and safety s tandards; provide, 
maintain, and oper&te equipment during period of 
contract performance without lost time; provide 
satisfactory onsite supervision; other duties as 
specified in the contract or conventional to the 
indus t ry . 

Provide tools necessary to production weU 
driUing and testing; deliver and service as 
required. 

Provide and operate mud logging unit as speci
fied. 

Provide and operate tools necessary to obtain 
downhole logs specified. 

Conduct water analyses as specified within p re 
scribed ranges of accuracy and tolerance; report 
results in conventional form or as specified, 
together with detailed descriptions of analyti
cal methods sufficient for third party inquiry 
of methodologies and resul ts . 
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milestone as shown graphicaUy in the Project PERT/CPM* Network Plan, 

included in the pocket inside the back cover of this proposal. 

AU project schedule diagrams are time-scaled in 7-day project weeks, and 

aU times are given in weeks. 

The project work schedule is shown on three other diagrams in addition to 

the PERT/CPM Network Plan. These are: 

• Project Milestone Schedule, Part A (Fig. 13) showing project dates for 

completion and reporting of Tasks and Milestones from beginning to 

end, without an injection (disposal) weU, 

• Project Milestone Schedule, Part B (Fig. 14) showing project dates for 

completion and reporting of Task 6, Injection WeU Drilling, if Taisk 6 

becomes necessairy, 

• Project Milestone Schedule, Part C (Fig. 15) showing dates for comple

tion of Task 9, Reporting, and fulfillment of the schedxUe for aU 

reporting and deUverables. 

In summary, the project is expected to be conducted as shown on the 

PERT/CPM plan, and on Milestone Schedules A and C Cwithout injection weU) 

or B and C (with injection weU). 

As shown in the PERT chart legend, boxes on the chart represent project 

mUestones, or work accompUshed. These mUestones can be cross-referenced 

to the proposal Table of Contents and to the Tasks in the Statement of 

Work. The arrows connecting the boxes represent activity necessary to 

achieve the milestones. Numbers on the activity arrows are the time 

estimates in project weeks for completing the work. These estimates ^are 

best guesses, arrived at in consultation with team members. 

The PERT/CPM Network Plan is also a logic diagram of the project. 

•Project Evaluation and Review Technique/Critical Path Method 
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MRI MAGIC HOT SPRINGS LANDING USER-COUPLED CONFIRMATION DRILLING PROJECT 
PROJECT MILESTONE SCHEDULE - PART B 
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Ẑ  

;̂ 6 

a:̂  
TECH. REP. #3 FINAL 
FLOW TEST REPORTS 

Figure l^ l—Project Mi les tone Schedule - Part B - Task 6 - Injection Well Necessary. 



MRI MAGIC HOT SPRINGS LANDING USER-COUPLED CONFIRMATION DRILLING PROJECT 
PROJECT MILESTONE SCHEDULE - PART C 
TASK 9 - REPORTING AND DELIVERABLES 
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Figure 15—Project Milestone Schedule - Part C - Task 9 - Reporting and Deliverables. 



MUestone triangles and activity bars on the MUestone Schedules are the 

equivalents of boxes and arrows on the PERT chart . 

Each PERT chart mUestone box contains three numbers or identifiers: 

• The number in the lower right corner is the mUestone identification 

number based on the seven major mUestones described in the Statement 

of Work (see Section 6 .2 . (1 ) ) . The notation uses 100 for mUestone 1, 

200 for mUestone 2, e t c . , to accommodate intermediate and minor 

accomplishments. 

• The number at the upper right corner is the expected cumulative 

project time of completion of that mUestone (the optimum time). From 

mUestone #640 to project completion, the numbers below the slashes 

are expected later completion times for each mUestone should the 

injection well option become necessary. 

• The MUestone Schedule Part A (Fig. 13) is based on PERT chart time 

without the injection weU option; the entire program is estimated at 

J5^weeks to completion, final reports deUvered. Mflestone SchedtUe 

Part B (Fig. 14) is based on PERT chart time with the injection weU 

option. . 

• The number at the lower left corner is the Statement of Work Task 

number, which cross-references with the MUestone Schedules. 

A brief description of the Magic Hot Springs Landing geothermal project as 

plotted on the PERT chart foUows. 

» • . 

Task 1 of this project is complete with the confirmation of the Financial 

Arrangements, mUestone #100, at^/tnweeks. 

Task 2, Environmental/Institutional, is complete at ,,iflr weeks with DOE 

approval, mUestone #200, of the Environmental Report and the lease, 

permit, and rights arrangements. 

74 



TIME EXTENSION FOR REFINEMENT AND GREATER ANALYSIS OF DATA 

Review of the time schedule presented on page 71a indicates that 

the period for review of all data necessary for the determination of 

test and final wells may be a little brief for the maximum evaluation 

of all data and the optimum determination of the well sites. Therefore, 

it is recommended that a two to four week period be inserted in the time 

frome between the I6th and 25th weeks. This would only be done if further 

review of available data was agreed upon by Earth Resource Generatus (ERG) 

and THe DEPARTMENT OF ENERGY (DOE). 

-¥ 
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Task 3, Exploration, is complete at 5pt weeks with the Exploration Data 

Adequacy Written Agreement, mUestone #300, and the Production WeU Site 

Written Agreement, mUestone #400. This task includes acquiring and 

analyzing the exploration data, selecting the thermal gradient drill sites, 

and submitting these with the bid specifications and proposed subcontracts 

for DOE approval, milestone #340 at 5%!weeks. After approval, the thermal 

gradient wells are drilled and monitored, the data coUected, analyzed, 

deUvered, and passed through Decision Point #1 at Ifm^ weeks to the 

Exploration Written Agreement, #300. ^ ^ w e e i ^ ^ 

Simultaneously, and using from the analysis of the thermal gradient data, a 

site will be selected for the production weU, mUestone #410 a t J | ^ weeks. 

This selection wiU be passed through Decision Point #2 at 28 weeks to the 

WeU Site Agreement, #400. Should either Decision Point res\alt in a 

"no-go" decision, the agreement will be terminated at,,^R|^weeks. Should 

both decisions be "yes-go", the decisions and data will input to the 

production well phase of the project, along with early Task 4 work. 

Task 4 b ^ j p s with updating the Production WeU DriU Program, mUestone 

#560 at i^fweeks, foUowing thermal gradient data delivery and production 

! weU site selection from Task 3 . The updated program, bid specifications, 

and proposed subcontracts are submitted for DOE approval, mUestone #540 at 

i ; J l ^ w e e k s . FoUowing approval, this work, combined with Task 3 data and" 

decisions, feeds mto driUing and completion of the production weU, 

r mUestone #520 at ^ T weeks. The production weU data are deUvered into 

Decision Point #3 and on to the Production WeU Written Agreement, mUe

stone #500 at jflr weeks, which completes Task 4 ^ ^ — 
\ . • ^ ^ 

•I 

FoUowing deUvery of the production weU data and Decision Point #3, Task 
li • 

1 5 begins with updating the Flow Test Plan and tentatively arranging for 

testing services. This wUl be carried out simultaneously with production 

weU completion and data deUvery. This plan and the tentative arrange

ments are submitted for DOE approvalv^jnUestone #630 at ^F weeks* After 

approval, the flow test is initiated at ^ weeks and completed at ^ w e e k s . 

• . J 
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mflestone #620. The flow test data are analyzed and deUvered^t ^ weeks, 

mflestone #610, and passed through Decision Point, #4 at 4^ weeks to the 

Flow Test Written Agreement, mUestone #600, at ^ weeks. This completes 

Task 5. 

Task 6, Injection WeU, is buflt into the project as an optional task. 

ShotUd it become necessary to go to subsurface disposal, the disposal weU 

module (see insert in PERT chart) wiU be inserted at 36 weeka. immediately 

before mflestone #640. This wfll back up aU completion dates from this 

point by 9 weeks. (See Mflestone Schedifle Part B, Fig. 14, for schedvde 

detaUs.) 

Task 7, the Determination of Cost Shares, begins a t ^ weeks with the input 

of the test data, the decisions from the Test Agreement, and the data and 

decisions from ail previous tasks and Written Agreements. Task 7 should be 

complete by 9 weeks, mflestone #700. 

The Final Draft Technical and Cost Reports wiU synthesize the data and 

decisions from aU previous task work. Technical Progress R e p o t s , and the 

Cost Share.Determination. The drafts should be deUvered by ^^weeks and, 

foUowing DOE approval, the final reports should be deUvered at ^p weeks. 

With the injection weU module inserted into the schedule, final reports_ 

and project completion would be at A weeks. 

J.IRI wfll use the PERT/CPM and the Mflestone Schedxfles for continuous 

monitoring and assessment of project progress, funds and labor expendi

ture , and reporting. 

Funding and manpower estimates are coordinated with these schedifles and 

mflestones, and are easfly planned and monitored along with progress. For 

reporting purposes a summary version of the Mflestone Schedifle is included 

with the monthly letter report; both charts are revised and updated as 

necessary. 
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Exploration Consultants 
Geologists-Geophysicists 

Resource Associates, Inc. 

v_.,. 

2161 Shattuck Avenue, Suite 317 
Berkeley, California 94704 

(415) 845-3800 



Landsat Aeromagnet ics Gravity Published 
Data 

Integration and Development 
of Geologic Concepts 

V 
Deliverables 

Geologic Cross Sections 

Tectonic Maps 
Stratigraphic Maps 
Geophysical Maps 
Exploration 

Guide Maps 

Final Report 
with Presentation 

Eureka's integrated studies draw on many types of data 
which are synthesized in the final report and deliverables. 

Integrated Approach 
Basic data Eureka gathers for a typical project are: 

• Digitally enhanced Landsat imagery, processed and 
printed by the most advanced methods available. 

• Custom-flown aeromagnetic surveys, processed 
to produce the most accurate representation of surface 
and subsurface magnetic bodies. 

• Carefully edited published gravity data (supplemented 
wi th measurements taken by Eureka), gridded and 
contoured to produce precise profiles and maps. 

• All relevant studies and data on the project area, 
including wel l data, meticulously researched and 
reviewed. 

• Our intensive geologic analysis is guided by 
(1) Eureka's interactive gravity and magnetic computer 
modeling, and (2) evolving conceptual geologic models, 
to produce a coherent interpretation of the project area's 
geologic structure and resource potential, including 
specific targets. 

Sample cross section from Basin-Range petroleum study, as 
delivered to clients. Aeromagnetic and gravity profiles along 
the line of the section guide the geologic interpretations. 

uumm-
1 Eureka Resource Associates, Inc., 

special izes in prov id ing in tegrated resource 
eva luat ion surveys to the pe t ro leum, geo
t he rma l , and minera l indust r ies for use in 
reconnaissance exp lora t ion. 

Employ ing a un ique mul t id isc ip l inary 
approach. Eureka develops cost-ef fect ive 
regional in terpre ta t ions tha t enable our 
c l ients to choose and evaluate speci f ic 
targets pr ior to more in tens ive study. 

Eureka's broad-based methodo logy 
ranges f r o m basic geology and geophysics 
to the most sophis t icated satel l i te image 
in terpre ta t ion and computer mode l ing , 
appl ied in the contex t of t he latest advances 
in plate tec ton ic theory. 

? 0 
E 

AEROMAGNETIC OFFSET 

McGee it962i shows southward 
trirusting in eastern (acies 
sedimsnts beneatn (tie Williams 
Thrust, twelve miles to the 
north. The youngest rocks in 
the deepest thrust plate are 
Uississippian Chainman Shale 
squiva'ent. 

GEO 
Tt\e slump back down t 
probably occurred in es 
ward Ho thrusting. Pars 
northward vergence ot • 
the south. The Williams 
a few miles north (Riksl 
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Aeromagnetic and Gravity Surveys 
(: Eureka specializes in designing and executing high-
! , resolution (up to 0.1 gamma sensitivity), diurnally corrected 

aeromagnetic surveys. Survey specifications such as flight-
line lengths and spacings, tie lines, and elevation control 

I (drape-flown or constant barometric) are tailored to suit 
j clients' requirements. 

1 I Eureka's field crews routinely make hundreds of gravity 
measurements in critical parts of many project areas; these 
additions to the often sparse published gravity data are 
invaluable to careful modeling. 

For each survey, meticulous editing and state-of-the-art 
j gridding, contouring, filtering, and surface display routines 

provide maximum versatility in presenting and interpreting 
the geophysical information. 

Computer Modeling 
Eureka's recently expanded interactive computer facilities 

produce easily interpreted, quickly modified representations 
of subsurface structure; allowing us to model gravity and 
magnetic data economically and with high precision. 

The real-time nature of Eureka's two-dimensional 
modeling enables the interpreter to use other data sets 
(regional and local geology, imagery interpretation, drill hole 
data, other geophysical data); this results in far more advanced 
interpretations than gravity and aeromagnetic data alone 
would permit. 

Digitally Enhanced Landsat Imagery 
Taking into account such factors as sun angle, vegetation 

type and density, and cloud cover, Eureka selects the images 
best suited to structural mapping from the EROS data bank. 

These images are digitally processed to produce detailed, 
high-resolution scenes that are easier to interpret for geologic 
content than the standard EROS optical enlargements to the 
same scale. Then color-composite photographic enlargements 
are made, resulting in a vivid, high-contrast image far 
superior to the conventional EROS image. 

In addition to supplying digitally enhanced Landsat imagery 
along with our energy exploration surveys. Eureka supplies 
individual frames covering any area our clients may specify. 

Gravity map overlay to Landsat imagery 
permits close comparison of geophysical 
anomalies and geologic structure. 
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Low-altitude aerial reconnaissance (right) by 
Eureka geoscientists enhances Landsat 
interpretation (left) where crucial relation
ships have not been mapped in detail. 
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'The Company 
Model intrusive 
geothermal system. 
Landsat interpretation 
of fracture patterns 
helps identify targets. 

Eureka's professional staff is a highly 
motivated group of geoscientists experienced 
in many aspects of exploration surveys: 
structural geology, potential field geophysics, 
stratigraphy, petrology, data processing, and 
cartography. Their combined skills include 
expertise in data acquisition and reduction, 
experience in synthesizing several types of 
data, and the knowledge and imagination 
required to apply new concepts and models 
to geologically complex regions. 

Founded in 1976, the company now 
has more than 30 employees and serves a 
wide range of clients in the exploration 
industry wi th both proprietary and group 
participation surveys. 

PROFILES A N D FIRST VERTICAL DERIVATIVE 

OGIC CROSS SECTION 
Roberts Mountain Thrust Surlace 

' Oligocene just prior to West-
is (1978) mapped westward and ,̂ 
s thrust packet a few miles to * 
irust cuts sharply up section-
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Magnetic Model 
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Ordovician rocks are 
highly metamorphosed 
and magnetic five 
miles to the west. 

iUER.'^RAVITY PROFILE 

Hot Springs i 

TECTONIC 
PLAN VIEW 

^ ^ ^ ^ 

High salinity 
NaCI brines 

Convectively driven 
ground water 

Magma chamber 

TECTONIC 
CROSS SECTIO^ 

Samp le Us t o f Del iverables 
(Petroleum Study) 

• Composite Prospect Map. Summarizes 
conclusions on hydrocarbon potential and 
target locations. Scale 1:192,000: 

• Landsat images. Color-composite, 
digitally enhanced images that_completely 
cover the project area. Scale 1:192,000, 
suitable as base for overlaying other 
deliverables. 

• Tectonic map. Compilation of critical 
geologic and geophysical interpretations. 
Scale 1:192,000. 

• Cross sections. A set of cross sections 
showing final interpretations of subsurface 
geology, plotted along with potential field 
data profiles. Scale 1:96,000. 

• Isopach maps. Present-day thicknesses 
of selected strata. Scale 1:192,000. 

• Well Location Map. With available 
formation tops. Scale 1:192,000. 

• Final Report in two volumes. Discusses 
fully the data and interpretations, and 
presents reduced copies of the plates and 
cross sections. 

• One-day oral presentation at time of 
delivery. 
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David A. Lawler, Geologist, earned his B A . and M.S. in Pale
ontology from the University of California at Berkeley. Before 
coming to Eureka, he was involved in Resource Analysis of Planning 
Units wi th the Bureau of Land Management, U.S. Department of 
the Interior, Winnemucca and Carson City Districts. At Eureka, he 
specializes in the stratigraphic aspects of frontier basin studies. 

John R. Parsons, Chief Cartographer, supervises the cartographic 
and drafting operations at Eureka Resource Associates. He is 
responsible for compiling and managing cartographic resources, 
as well as for the design and production of Eureka's various 
graphic presentations. He earned a B.S. in Natural Resources from 
the University of California at Davis and an M A . in Geography 
from the University of Kansas, specializing in cartography. His 
studies and interests center on making the map a more useful 
tool for communication through improved design. 

I f — 

Vien Phan, Senior Data Analyst, received his B.S. in Mechanical 
Engineering from Laval University, Quebec, and his M.S. in Math
ematics from the University of Texas at Austin. Before coming to 
Eureka, he served as a consultant in computer programming and 
data analysis at the University of California at Berkeley. At Eureka, 
M r Phan oversees the application of computer technology for the 
purpose of reducing, analyzing, and presenting geophysical data in 
a form that is usable by Eureka's geologists and geophysicists. 
He is also responsible for data archive management and 
documentation. 

CLIENT LIST 
Aerial Surveys, Inc. 
Altex Oil Corporation 
Amerada Hess 
Aminoi l , U.S.A. 
Amoco Production Company 
Anadarko Production Company 
Apache Corporation 
Argonaut Energy Corporation 
Atlantic Richfield Company 
Bank of Montreal (California) 
Champlin Petroleum Company 
Chevron Resources Company 
Cities Service Company 
Dow Chemical, U.S.A. 
Dumm Steam Company 
Earth Satellite Corporation 
Elf Aquitaine Oil and Gas 
Exxon Company 
Getty Oil Company 
Gold Fields Mining Corporation 

4-81 

Gulf Oil Exploration & Production 
Home Petroleum Company 
Hunt Oil Company 
Knight Royalty Corporation 
Lear Petroleum Exploration, Inc. 
Marathon Oil Company 
Oxy Petroleum, Inc. 
Pacific Energy and Minerals 
Patrick Petroleum Company 
Phillips Petroleum Company 
Roseland Oil & Gas, Inc. 
Sohio Petroleum Company 
Sunmark 
Sunoco Energy Development 

Company 
Terra Resources, Inc. 
Texaco, Inc. 
U.S. Geological Survey (through 

Aerial Surveys, Inc.) 
Wexpro Company 

2161 Shattuck Ave., Suite 317 
Berkeley, California 94704 

(415) 845-3800 

Resource Associates, Inc. 
Exploration Consultants 
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PROFESSIONAL STAFF 

The President of Eureka is M. C. Erskine, Jr., an internationally 
recognized exploration geologist. Dr Erskine was educated at the 
Colorado School of Mines (Geological Engineer in Mining Geology) 
and the University of California at Berkeley (M.S. in Geochemical 
Exploration and Ph.D. in Geophysical Exploration). He has extensive 
experience in geothermal, mineral, and petroleum exploration. 
Dr. Erskine served as chief geologist and.director of geologic 
exploration for Earth Satellite Corporation, and directed exploration 
in Alaska and Wisconsin for the Minerals Department of Humble 
Oil and Refining Company Dr. Erskine is a registered professional 
geologist in the State of California. 

Robert O. Prindle, Vice President, received his B.S. in Geological 
Sciences from the University of California at Berkeley, and attended 
graduate school at the University of Southern California. He has 
a broad background in managing geothermal and petroleum 
exploration programs and in interpreting geophysical data. Mr. 
Prindle was formerly associated with Earth Satellite Corporation 
where he was involved in a number of base metal and geothermal 
expioration programs in the western United States and Brazil. 
Prior to that, he worked for Geometries and Varian Associates 
where he was involved in planning surveys and the geological 
interpretation of aeromagnetic data. 

Albert J. Erickson, Senior Geophysicist, earned his B.S. in 
Physics at Brown University and his Ph.D. in Geophysics at 
the Massachusetts Institute of Technology and the VVoods Hole 
Oceanographic Institution. His experience includes the theoretical 
investigation of heat transfer by mechanical means, measurement 
of heat f low in deep ocean bore holes, and practical geothermal 
exploration in many parts of the world. Prior to joining Eureka, 
Dr. Erickson was employed by Geonomics, Inc. where he was 
responsible for the acquisition and interpretation of DC electrical 
resistivity and magnetotelluric data. At Eureka, he is responsible 
for the reduction and interpretation of geophysical data, and the 
integration of these geophysical interpretations wi th other types 
of geological data. 

James A. Wolleben, Senior Geologist, earned his B.S. in Geology 
from the University of Southern Mississippi, his M.S. in Geology 
from Louisiana State University, and his Ph.D. in Geology from 
the University of Texas at Austin. He has years of experience 
in stratigraphy, sedimentology, and structural geology, and has 
worked extensively in the southwestern United States and Mexico. 
Prior to joining Eureka, Dr. Wolleben was a Senior Project Geologist 
at Gulf Research and Development. At Eureka, he is responsible 
for the integration and interpretation of sedimentologic, strati
graphic, and structural data. 

David Bice, Geologist, received his A.B. and M A . in Geology 
from the University of California at Berkeley, and has recently 
finished working on his Ph.D. in Geology. His experience includes 
volcanology and correlation of subsurface-to-surface geology for 
geothermal energy development in Nicaragua whi le employed for 
the California Energy Company. He also was involved in overseeing 
the initial development of a stibnite prospect in Nicaragua for 
ROTOWA, S.A. Prior to coming to Eureka, Dr. Bice was a software 
consultant for United Scientific Corporation. He has also worked 
as an engineering geologist for the U.S. Forest Service and Wood
ward Clyde Consultants. At Eureka, he is involved in structural 
interpretation for frontier basin studies and geothermal exploration 
projects. 

David S. Diamond earned his B.A. in Geology from the University 
of California at Berkeley. He has had experience in geologic mapping 
and field work in east-central California, as wel l as in preparing 
and testing samples in the Rock Mechanics Laboratory of the 
University. As a geologist at Eureka, Mr. Diamond develops cross 
sections using published geologic references, Landsat imagery, 
and computer modeling of aeromagnetic and gravity data. He 
assists in the development of isopach maps from published 
dri l l hole data, and also aids in the preparation of reports and 
coordinates the production of plates and maps wi th the cartography 
staff. 
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RESUME 

NAME: Timothy Dean Zeisloft 

ADDRESS: Rt. 2 P.O. Box 482 Crescent Br. Golden Co. 80401 

TELEPHONE: (303) 642 7720 

PERSONAL DATA: Single, 5 Ft. 11 In., 190 lbs, good health; 
26 years old. 

EXPERIENCE; 

1981 

Nov. 1979 
to present 

July 1978 
Oct. 1979 

)GG^7-77S\ -x32x 

Sept. 1977 
Hay 1978 

May 1977 
Aug. 1977 

Sept. 1976 
July 1978 

Jan. 1976 
Aug 1976 

May 1975 
Aug 1975 

1971-

• . » G 

COLO. SCHOOL OF MINES, Golden, Colo., Masters 
Degree pending in geophysics. 

MICROGEOPHYSICS CORP., Wheatridge, Colo., 
B. Dorman, Supervisor. Geophysicist - Acquisi
tion and interpretation of electrical data. 
Duties include design, construction and use 
of field equipment, design and jjiodification 
of software and interpretation of data. 

NEWMONT EXPLORATION LTD., Tucson, Az., jM.J. 
Dayid_spn, Supervisor. Geophysicist - Acquisi
tion of gravity, Schlumberger,^ I.P., and EMP data; 
testing of prototype digital EM systems; modif
ication of EM systems; development of. geophysical 
and system software and data processing. 

) \\2<i^ 
Colo. School of Mines, Golden, Colo. , .M̂. IjcGrath^ 
Supervisor. Computer consultant - Debtigging of 
Fortran programs; general consulting for Basic, 
Fortran and operating systems on PDP-ZLO compirter. 

OCCIDENTAL GEOTHERMAL, Bakersfield, Ca., R.-_ 
Crewdson, Supervisor. Acquisition of gravity, 
magnetics and temperature data. Surveying of 
gravity stations by theodolite and altimeter. 

Colo. School of Mines, Graduate student in geo
physics. Courses included Fourier analysis, tensor 
analysis, communication theory and a electrical 
prospecting. Thesis topic - Magnetotellurics. 

GROUP SEVEN INC., Golden, Colo., J. Jordan, 
Supervisor. Geophysicist - Acquisition of Schlum
berger and TDEM data;. experience with squid magnetom 
eters. '' 

ARCO, Dallas Texas L. Fahle, Supervisor. Field geo
physicist - Experience in all parts of reflection 
seismic acquisition. 

Colo. School of nines B.S. Awarded T>&c, J.9J75 in 
engineering geophysics. 
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CHARLES H. CORWIN 

^czol 

Areas of Expertise 

Civil engineering 
Environmental 
planning 

Land and lease 
matters 

• i - . . i ' 

Mr. Corwin is a consvQtant to Gruy Federal, Inc. 

He received a B .S . in applied arts from Arizona State University in 1958, a 
B .S . in civil engineering from the University of New Hampshire in 1965, and 
an U . S . in civil engineering from the University of Southern California in 
1970. 

From 1955 to 1975 Mr. Corwin served as an officer in the U.S. Air Force. 
Approximately one-half of his time was devoted to civil engineering duties, 
including a tour as base engineer in Southeast Asia during the Vietnam 
conflict. 

After leaving the Air Force, Mr. Corwin worked as an engineer for the 
consulting firm of JVB Engineers, Inc . , a civil engineering firm with 
several offices in the State of Idaho. During that time his principal 
assignment was on the design of a municipal water system. 

Since 1979 Mr. Corwin has been an engineering constiltant and has worked on 
the Magic Hot Springs project since the land was purchased by MRI. He has 
also served as a cotinty commissioner for Blaine County. 

Mr. Corwin is a member of the National Society of Professional Engineers 
and 8m associate member of the American Society of Civil Engineers, and is 
a Registered Professional Engineer in the State of New Hampshire. 

^1 



JEROLD R. KIRKMAN Areas of Expertise 

/(i^/^ / 

Developmental 
planning 

Real estate 
development 

Mr. Kirkman is general manager of Magic Resources Investors, president of 
J . R. Kirkman Development Inc . , and owner of J . R. Construction Co. 

He studied business administration at Idaho State University for two years 
in 1968 and 1969. 

Mr. Kirkman has ten years' experience in business in the Sun Valley area. 
In 1970 he founded J . R. Construction Co., a home-building and general 
construction firm, which by the raid-1970s was the largest company of its 
kind in the Sun Valley area. Later he established J . R. Kirkman Develop-, 
ment Inc . , planning and building new subdivisions and conducting research 
and development in other related fields. 

At present he is general manager of Magic Resources Investors, in charge of 
development and geothermal field research. 
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Environmental Consultants 

Senior Consultant and Management Coordinator: 

NEILSON, JAMES A,, Plant Ecology and Environmental Consultant, University 
of California, B.S. 1947. University of California, M.A. 1961, University 
of California,.Ph.D. 1963. Self employed agricultural production and marketing 
management 1947-61. Associate Professor of Biology, Wilberforce University,. 
Ohio, 1964-65. Chemistry Department of Biology and Dean of College of Liberal 
Arts, Wilberforce University, 1965. Associate Director of Cooperative Education 
for Biology and Physical Science, Antioch College, Ohio, 1966-67, Project 
Botanist, Icefield Ranges Research Project, Yukon Territory, 1967. Self '( 
employed as educational consultant and management, 1968-69, Assistant Research 
Ecologist, Institute of Ecology, University of California, Davis, 1969-present, tJ 
Founder and President of Ecoview Environmental Consultants, 1969-present, 

Societies and Affiliations: 

AAAS, Sigma Xi, Botanical Society of America; Ecological Society of Amer
ica; Arctic Institute of North America; Alpha Zeta; California Native Plant 
Society, 

Research, Interests and Professional Activities; 

Ecological research of the preservation, maintenance and restoration of 
native vegetation in the Lake Tahoe Basin; Vegetation survey of the Lake Tahoe 
Basin, including Flora; Environmental Impact Studies and Techniques throughout 
central California; Environmental Inventory and analysis of the Walnut Creek 
Watershed, Contra Costa County, Impact of Urbanization on Vegetation in the 
Tahoe Basin, Instructor: the Vegetation of California, Investigations of 
plant communities and soil-water-plant relationships on glaciated soils in ihe 
Sierra Nevada and St, Elias Ranges of western U, S, Ecology of root systems 
of plants of California annual range type growing in competition. Taxonomy 
and ecology of short-podded lupines in California, Plant exploration in 
Yukon Territory of Canada, 

Pertinent Publications (21): 

1973. "An Envirormiental Inventory of the V/alnut Creek Drainage," senior 
consultant and editor. 400 pp, U, S, Army Corps of Engineers. 

1973. "Some Enviroiunental Aspects of the Napa Valley Wine Producing 
Area," Senior consultant and editor. 75 pp. County of Napa, 

1973, "Environmental Impacts on the biota of Strawberry Point Spit and 
Lagoon," A report to Karl Treffinger and Associates, San Francisco. 

1974, "Environmental Impacts of Geothermal Development of Pacific Energy 
Corp, and Geothermal Kinetics Systems, I n c , Leaseholds at The Geysers, Calif
ornia," 205 pp, Sonoma County Planning Department, 

"iZ' 



]fe 
1 i/v 

I ! 

,i',.rjiM.-.i ••'i xr. •.:•/ V.\ En«./ironrnentc'l CoriSu!w;nl;^ 

Senior Consultant; 

BARRY, W. JAl-ES, Soils and Environmental Horticulture, E.G. Soil Science, 
University of Ilovada, 1963. U . S , E.".vironmentcl Horticulture, Univercity of 
California, 1966. Ph.D. Plant Ecolof^y, Univ.:;rsity of California, 19T2. 
Sui-voying and Kn(;in'3erinr;, 1956-63. Landscape architect, 196U-66. Research 
technician, environmental horticulture, 1966-68. Landscape Design and 
Consultant, 1969-71. r^nvironmental Cpecialist, California Department of 
Parks and Recreation, 19Tl-prosent; Ecological Consultant, 19Tl-present. 

Sociotitn and Affiliationr.: 

Hcoloftical Society of /jr.orica,-California Botanical Society, A-tiorican • 
Society for Horticultural Science, Soil Science Society of America, Cali
fornia Horticulture Society. 

Rer.earch. Interest? and Professional Activities; 

Environmental analysis of natural ecosystems for public use; use of fire 
to maintain native grasses on State Park lands. Propagation of native and 
horticultural plants for ornamental use. The ecology of quaking aspen; 
Regional and Recreational Area planning. . ^̂  

Puolicaticus! 

1968. "Vegetative Propagation of Quaking Aspen,'V California Arriculture, 
22:ll4-17. 

1971. "Quaking Aspen, .Popnlus tremuloides Michaux; on Ecological, 
Approach." Ph.D. thesis-i" — 

1971. "An Environmental Impact Statement for Oakvood Properties; A 
study of land capability ond water quality." Associate consultant and soils 
specialist. 60 pp. Raymond Vail and Associates, Fair Oaks, California, 

1972. "A Landscape Design and llative Plonting Materials for Tahoe 
Alpine Development." Tahoe City, California. Associate consultant! 

1972.. "A V/ater Quality and Land' Capability Study of Cameron Park 
Ranchos (Buell Ranch), El Dorado County, California." Associate consultant 
and soils specialist. 52 pp. Raymond Vail and Associates, Fair Oaks, 
California. 

1972. "The California Prairie," special publication, California State 
Department of Resources. 

1972. "An Environmental Impact Report for Burbank Heights Senior 
Citizens Housing Development." City of Sebastopol, California. Associate 
consultant and soils analysis. 

197^. "Environmental Impacts of Geothermal Development of Pacific 
Energy Corp. and Geothermal Kinetics .Systems, Inc., Leaseholds at The •. 
Geysers, California. 205 pp« Sonoma County Planning Department, 
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Environmental Consultants 

Associate Investipjatori • 

SCHULTZ, ROBERT 0. Human ecology and natural Resource Management, 
University of California B. A. 1970, University of California M. S. 
1973. Research Assistant, University of California 1970-1972. Research 
Associate, California State Dept. of Water Resources 1972. Project 
Director and Senior Research Ecologist, Environmental Management Frame
work Development 1972-73- Co-founder LANDSHAFT Environmental Consultants 
1973-present. Associate Consultant, ECOVIEW Environmental Consultants 
1973-present. 

Societies, Affiliations and Awardsi 

Predoctoral Fellowship in Natural Resources. 

Research, Interests and Professional Activltiesi 

Land use planning, including environmental inventory, land 
capability multiuse plan formulation; environmental impact assessment. 
Natural resource management, including inventory accounting, systems 
model development analysis, interpretation and conservation and open 
space management. ResidentiaJ. development planning, including site 
planning, environmental design, low energy housing. Advisor to 
Sacramento County Environmental Task Force; Advisor to Shoshone Nation, 
lecturer and instructor, environmental short courses and workshops, 

I. U.S. Davis. . 

Pertainant Publications: (21) 

1973. "Environmental, and Resource Analysis Techniques" in a critique 
1; of -water and related land resources planning, California State Dept. of 
: Water Resources. 

{, 1973' A comprehensive Framework for Assessing the Environmental and 
I Social Impact of Development (in manuscript). 
j 1973- Environmental Impact Report: Proposed Water Storage Facility, . 
j Dept. of Public Works, City of Fairfield, California with L. R. Elliott. 
I 197^. Environmental Impact Reports Waterman Water Treatment Plant, 
1 Nelson Hill Reservoir and Related Water Transmission Lines. City of 
j Fairfield, California, Dept. of Public Works and Dept, of Environmental 

Affairs with L. R. Elliott. 
197^. . Environmental Impact Reports Water-Sewer-Drainage Element, 

j City of Fairfield, California, Dept. of Environmental Affairs. 
I' 1975* Environmental-Impact Report: Extension of Water Services to 

Cordelia Growth center, City of Fairfield, California, Dept.of Public 
Works and Dept. of Environmental Affairs with L. R. Elliott. 

il. 
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Environmental Consultants 

{ • Associate Consultant: 

'j; SIMON, GARY D. , Microbiology and Environmental Analysis. B.A. Micro-
'—'l„, biology, Indiana University, 1970. PhDc. Environmental Analysis (Quanti

tative Policy Analysis), University of California, present. Research assis-
Tj tant, Eli Lilly and Co., Indiana, I968. Teaching assistant. University of. 
_'i . Indiana, I969-I97I. Research Assistant, University of California at Davis, 

1971. Consultant to A.E.C. Laboratory, U.C. Davis, 1972. Legislative 
Ti analyst, California State Assembly, 1973-7ij-. Senior Consultant, California 
!, State Assembly, 197^-piesent. 

•r.j • Societies, Affiliations, Honors and Awards: 

•"'• Sigma Xi, AAAS, Am. Soc. for Microbiology, Phi Beta Kappa, Phi Eta 
^ . Sigma, Bayard Floyd four-year academic scholarship, Indiana University, 
;/ . . 1966-1970. Honors Research Grant, Indiana University, 1968-1970. Sigma Xi 

—̂  : outsteuiding undergraduate research project award, 1970. 

Tl Research, Intersts, and Professional Activities; 

Research in microbiology, human ecology and environmental policy 
•";:,i analysis; research on governmental energy policy and its application to 
I > public interest, technical reports on energy issues, bill drafting and 
~ 1 analysis. 

A' Pertinent Publications (8): ' . 

1971• "Growth and Morphological Characteristics of a Species of 
' '. . Flexibacter," senior author with David White, Archiv fur Hikrobiologie"" 

78: 1-16. 

•» 1972. "Growth, Cell Division, and Fragmentation in a Species of 
Flexibacter," co-author with Jocelyn C. Poos, F. Rudolf Turner, David 

- . White, Karen Bacon, and Carl Russell, J. of Bacteriology 112: 1387-1395-

I 1972. "A Bibliography of Selected Materials on Energy and the Environ-
T- I ment," prepared under contract to AEG Radiobiology Laboratory, University 

• of California at Davis, November 197?, 55 PP« 
I 

June 1973. "Electric Utility Growth: A Comparative Study in Decision
making 'in PG&E and SMUD," prepared under grant to University of California 
at Davis. 

June 17, 197^. The Walrus Said; A Technical Report of the Staff to 
the Assembly Planning, Land Use, and Energy Committee, with E. E. Vatranini, 

! M. Green, and D. Sanders. 
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mfmmi' DR. RICHARD H, MATHERSON 

7671 Hansom Drive 

Oakland, California 94605 

(415) 632-1698 

Dr. Richard H. Matherson - Agricultural Growth Industries, Inc., 

University of California, B. S. Chemistry and Microbiology; Studies 

for Ph 0 in Anatomy; Research in Orthopedics, Engineering and Law; 

Honorary Doctorate, University of Seoul, Korea. Dr. Matherson 

is a Food Processing Technologist, Equipment Developer and Manufacturer, 

Electronics implementation, and Nutritional Researcher. Dr. Matherson 

is presently President and Chairman of Board of Ferma International, a 

holding company for: 

• Agricultural Growth Industries, Inc. - President and Founder 

Development and Manufacturing Corporation on Food Processing 

Equipment. 

• Xerodyne, Inc. - Founder, former President and Chairman of the 

Board, now a Director on the Board, Microwave and Freeze drying 

of foods. 

• FFMC Ltd. (Canada), President. Engineering and plant processing 

design. -— 

• Westland Foods, Inc. - Technical Research Director. Microwave 

I 2 c •£ ̂  .£ processing of pork products. 
4» D C . -

TJ .t ̂  c "n J • Modern Dehydration Food System, President - Dehydration of fruit, 
.52 n-o -̂  — c 
' < g >. _c'" onions, and garlic. Freeze drying with osmovac treatment. 
•— ^ ^̂  — cf 
2 -2 .H "f. ̂  8 • Greenfeed International Ltd. (Canada), President and Co-founder. 

-is' c ̂  '̂  •£ Agricultural research foundation - Agronomy and nutrition. 

.= L.- o r w < . • Speed-N-Sport - Electronic and motorcycle manufacturer and sales. 

^ § i. ;• ~ .€ •Wings Foods - Director, food packaging equipment and spiceblending. 
S *- ̂ " -r ~ r9 
C T3 (-• 0 5> 0-g • Ag-Gro Ex Sales - President. Exporter and importer of processing 

0 -J' -̂ £ °- equipment. 
P "5 ":"• i: . ^ ;:, •.= ̂  S, F ~ o c -J -n & JJ 
'Si-i^ - o " Advisor to Hydro-Gardens, Inc. Manufacturers of hydroponic and 

€ 
fC ̂ C Q. 

p ii c "o « farming nutrients, 
U w> O .2 

Advisory to the Department of Agriculture, Alberta, Canada. 

Direct involvement in the design, construction, and/or modernization 



Dr. Richard H. Matherson: COfJFlDfflifl 
of food processing plants In the United States and 6 major 

plants in Canada in the last 8 years. 

Former Technical Liason with A.H. Robins Pharmaceutical Company. 

Former President of Visutronics Corporation of America - Scientific, 

technical, and occupational training systems. 

RESEARCH, INTERESTS AND PROFESSIONAL ACTIVITIES - Food processing 

dehydration, pharmaceutical processing, freeze drying, microwave 

processing of food, cryogenic food processing and pharmaceuticals, 

equipment engineering and manufacturing for processing of agricultural 

products, occupational teaching and training management, electronic 

instrumentation development and manufacturing for food processing. 

Senior Technical Advisor on PRDA contract for Non-Electrica1 Agri-business 

Applications Using Geothermal Energy - Geonomics, Inc.; Agribusiness 

advisor on DOE Mountain Home Geothermal Project; Agi'i busi ness advisor 

and designer for DOE Kelley Hot Springs, Geothermal Agricultural Complex 

(KHSAC). 

Agricultural Growth Industries, Inc. (AGI) and/or Dr. Richard H. Matherson 

have been a pioneer in the production of energy efficient and biologically 

cascaded (an Eco system in miniature) of high quality, low cost animal 

feed and human food on this continent, the orient, and a number of 

third world countries. The combination of energy efficient human 

agricultural growth technology with renewable, so called, low grade 
_ , _ TJ 
c P-9. '-~- X iJ energy resources result in a synergism far exceeding the independent 
8 °- I > ." -c ID 
A ~o •• c r 0 Ic capabilities of either organization. 
§• ̂  _ . < -5 2 

0: - • • 2 >> 
F •_ - "^ A ~ AGI and/or Dr. Richard H, Matherson has also been involved in sub 
^, - ... - Q 2 •* 
.£ £ • f̂  b Q. contract consultant to Geonomics, Lake County Geothermal Agricultural 

;5 o,v̂  £' Q."c * Complex and Geothermal Power Corporation - Kelly Hot Springs Geothermal 
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Agricultural Systems. None of these contracts exceeding $100,000, 

therefore, further requirements of contract numbers, official administrators, 

etc., are not applicable. 



Dr. Richard H. Matherson; C0iri0[fil!/1L 
Richard H. Matherson, President of Agricultural Growth Industries, a. 

I California Corporation, and other corporations, h^s been active in the 

food industry for many years. He has been a developer of major foor 

processing, equipment and total systems. These systems are primarily in 

the food and medical industry; but also overlap into electronics, and 

other manufacturing areas such as plastics. His major areas of interest 

I have been in food processing, dehydration, pharmaceutical processing, 

freeze drying, refrigeration, microwave processing of food, cryogenic 

I food processing and pharmaceuticals, equipment engineering and 

manufacturing for processing of agricultural products, occupational 

teaching and training equipment, electronic instrumentation development, 

and manufacturing for food processing. 

R. H. Matherson has been active in the design, engineering, prototype 

' development, construction and equipment development for twenty years. 

I These areas have been primarily in the food and pharmaceutical industry. 

I He has been Involved in the direct management of large numbers of 

I people through the companies developed, as well as the marketing of same. 

! • ^ • 

^ _ 1 ̂  , » R. H. Matherson has "also been an advisor to the Canadian Government 
,aj o .̂  o ."J O) 
|E 3 o •£ .£ .J and Department of Agriculture for the Province of Alberta. During that 
.* 3 c * '̂  
"iO .y X ° "'̂  ^ time, he provided the technology and assistance necessary to develop 
' W ' F*S I, I ^ " ^ J ^ 

'" <' i: I. JC'" from conception to operation such facilities as follows: Meat breaking 

i£ £ .if "̂  I S and secondary processing. Cooked convenient food operation. Microwave 

TJ c A 5!^-£ food processing. Dehydration, Pasta operation. Slaughter facilities, 
4j •J O — 0 
.£-z o £• S 5 . Feed lot and milling as well as Alfalfa dehydration. Rape seed oil 
o a:;; = p . "o 
c R "s "^"a-^ .•- crushing plant. Wheat Starch Gluten processing plant. Poultry and egg 
i-T3 w o c: 0-^ cracking and processing facility, portion packaging operation. Spice 
o g JE ,. < -5 ^ 
•5 '^ > S blending and packaging facility. Technical assistance was also provided 
c c- 7' - —' • -̂  
). ' - - • } . . Q S5 to establish a Research and Development center at the Alberta Provincial 
4' ii.-. -• i: . 2 
•̂  "- '̂  :: ̂  \ 9- Laboratory and to establish the back up equipment technology assistance. 
^ 'c f-' ll ii TJ « 

^ °. d J; S- o .2 

9̂-' Reference and confirmation of material presented may be verified by 

contacting the Bank of Montreal (California), Mr. John Woods. This bank 

is R. H. Matherson's chief contact for financing and work in the United 
States and Canada. 2̂̂  — ^ ? S ^ 



RESUME 

MARTHA L. ZEISLOFT 
P. 0. BOX 1107 
COLFAX, CALIFORNIA 95713 

(916) 3'«6-265l 

EXPERIENCE 

January 1972 to Present 

mi-immi 

Principal Partner in Mar-Bil Enterprises, a partnership 
business involved in land sales, and development, sales of 
Capital Equipment for Milking Parlors and Freestall Housing 
for Dairy Cows. Sales of Capital Equipment for Swine 
Confinement Housing, involving all areas of swine animal 
growing. Sales of Capital Equlprr^nt for Grain Mills, elevators, 
conveyors and feeding systems for Livestock. Her responsibility 
is Chief Executive Officer, Controller, Book-keeping and 
Office Management. 

June 1963 to January 1972 

Super Tread Company. Wholesale, retail and Commercial 
Truck and Auto Tire Sales and Service firm. This firm 
pioneered the Bandag Retreading System in the Western States, 
and also introduced Bridgestone (Japanese) tires into the 
United States market. 

Was responsible and chief Function was as Controller, Book-keeper, 
Office Manager. 

£, 0 .£ o u O) April 19^3 to June I963 
c . o a •£ J£ .S 

-o, 3 • §-d I House-wife, Home-maker, Mother of four children and Confidant.. 

2 '1^ -B^c 
cl< 5 j - ^ . April I9AO to April 19̂ *3 

J; *• ~ B o !2 Marshall and Marshall Law Firm 
•'i ̂  w « 6 ^ Legal stenographer for the entire firm 

-o 2 Q S _ -a. 

•|;"g_^ 5 ^^.^ June 1937 to April 19^3 

ci 2"? ̂ i ^ M 
2' ° - o >-.s-p J The Eavy Company - Wholesale Grocery company with sales to 
cl'5 )i ° 5^^ "o company owned Super Markets and Individually owned smaller 
•° o —^^ .H a. grocery stores. 
c'"oT r-o . ̂ ^ Chief Billing Clerk and Inventory Pricing. 
olc- £ i - Q 2 
"cro- •:= o p. PERSONAL 
-c !o,k ^ §."c •" Mar r ied : Four Ch i ld ren 
• - l u O 0, « OJ2 Hea l th : Very Good 

AFFILIATIONS 

Women In Agriculture 

o 

^ 



RESUME 

WILLIAM E. HENDERICKSON 
3910 Orangewood Drive 
Fai r Oaks, California 

EXPERIENCE 

COiFIDENmi 

January 1973 to Present: 

Partner in Mar-BIl Enterprises, a Partnership busipess involved 
in land sales, and development, sales of Capital Equipment 

I for Milking Parlors and Freestall Housing for Dairy Cows. 
Sales of Capital Equipment for Swine Confinement Housing, 
encompassing all stages of swine animal growing. Sales of Capital 
Equipment for grain mills, elevators, conveyors and feeding systems 
for Livestock. 

I • • 

August 1971 to January I973 

Served as the President of Super Tread Co., Inc. A Multi-
million Dollar Tire Company involved in Marketing heavy duty 

J, t.ruck and Industrial tires and also operated a Bandag Retreading 
system for all size and types of tires. This tire firm 

"̂ , pioneered the Bandag tire retreading system in the Western 
States and also introduced the Japanese tires to the United 
States markets throughout Northern California and Nevada. 
Active in all phases of management. Concurrently served on the 
Board of Directors for F - B Truckllne - a 2 million dollar 

^ L , ̂  . -. Trucking Co. Headquartered in Salt Lake City, Utah and serving ___ 
i ' i o - c J - - States west of the Mississippi River. 
«'i 5 "I . ••§ 
-o I-i X ° " 2 ^ • 1957 to 1972 

*~ <' ̂  I. ̂ '~v ' Super Tread Company, a partnership, wholesale, retail and 
'5'o "5 •£ ̂  o Commercial truck and auto tire sales and service firm. This 
1̂ *-2 ^ 2 ̂  firm was the predecessor to the Super Tread Co., Inc. Was 

-Q! o Q S - O 
r « — "̂  -- " . ' 

5! ̂  •£ of the two General Partners who formed the Company and built 

one 
it 

l̂ "aj ̂  Q. 0 J into a 2 million Dollar Company 

| | K I ? | '953 '° '357 
c .c 

gl^c ° <-5 2 United States Air Force GS-10 Section Chief - Maintenance and 
' ^ A A '^ > - ' ^ ̂  Logistics for Lockheed F - 104 abd F -9^ fighter aircraft. 
£̂  .5 1- v ^ >-• ~ Responsible for engineering, planning, operative maintenance, 
o'"J: ~ i "5 « design and data dissemination under a Branch Chief. 
Ci -!̂  r • Ẑ' o a . 
o. "= o o j;-D « 
I—; u O « w> o •" 

i7 
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£ 3 o -c i .£ 
« . £ S . t : 
« 3 " * C ••• t 

^ . y - r O "D > 
. 2 O - o •= - c 

£ -2 :5 :£ I o 
« ^ S o o 2 

. £ V. O ». w < 
O Q.~^ 3 3 . T3 

« c *" --^ -jr O 

• i ' 2 i o < | 5 . 
0 I ^ ' ^ > OS ^ 

o 1~ ~ :5 -c Q ? 
- f :<y -^ ^ i .. S 

5? fc 2 S "^ "o 5 
Ŝ O £ S- o .«2 

WILLIAM E. HENDERICKSON or,.,^.™^. 

, , , 3 ^ ^ c o f i F i o m i . 
United States Air Force - Captain. Single and Multi-engine 
aircraft pilot. Accrued more than 2,500 hours of flight time 
in single and multi-engine land and sea aircraft, while 
serving as a flight instructor in. the Air Training Command and 
as aircraft commander in the Air Sea Rescue Command. 

194] to 19^3 

United States Airforce Civilian Service - Aircraft Mechanic. 

EDUCATION: 

Sacramento City College 
Aircraft Engineering 

PERSONAL 

Married: Three Children 
Health: Very Good 

s 7 



RESUME 

MARVIN G. ZEISLOFT 
P. 0. BOX 1107 
COLFAX, CALIFORNIA 95713 

(916) 346-2651 

EXPERIENCE 

X September 1973 to Present 

Territory Manager and Manufacturers Representative for eight 
Western States. 

Responsible for selecting, establishing, training and assisting 
' Companie's Dealers. Offers expert assistance and consultation 

in sales, contracting, planning, design, and construction of 
new and remodled Grain and Livestock Housing Facilities, to 
meet the most demanding requirements for costs, space, labor 
savings and efficient production of pork, milk and beef. 
Since 1977 Has been very active in selecting equipment and 
designing facilities for use by Agri-Business at low, medium 
and high temperature Geothermal Resource locations in the 
Western United States. 
The Company Manufacture Capital equipment for feeding, handling, 
and housing of Beef Cattle, Dairy Cows and Swine, Milking Systems, 
Commercial grain elevators. Grain cleaners, and Conveyors. 

August 1971 to September 1973 

I Served as the President of Transport Maintenance and Leasing 
"ig "Q ̂  -t J jj Company. A Utah Corporation. Simultaneously served on the __ 
E 2 "5 •£ J5 .J Board of Directors of F - B Truck Lines Incorporated - a multi-
$ 3 ^ c ."•'? million dollar Utah Corporation. While Serving as the President-
i n ' ^ - ^ . r ' ^ of Transport Maintenance and Leasing was responsible for 
T <'"2 '̂  — maintaining in accordance with the Department of Transportation 
'5 o-c J > § rules and regulations a fleet of 500 semi trailers and 50 
« *• £ o o !2 truck tractors. This equipment operated in all states west 
""r g w 3> O ^ of the Mississippi River under Interstate Commerce Commission 
** «j w. §."0 J rules and regulations. During this time was responsible for 
'o i."̂  3 3 T3 selecting and purchase of new equipment, with individual contracts 
c 2 "2 Q^r^;^ f ^ j . ^^g purchase in excess of $1,250,000. Oversaw the operation 
S °" ° c ' c ' 2 ^ of five maintenance terminals located in California, Oregon, 
g-a u ° ̂ ^ "o .Utah, and Colorado. Instigated Corporate pol icy, and controlled 
••gl ° ~-^ > ' M ° ' fiscal monitary. Income and expenditures. Generally speaking -
E7~-A-£i • .^ Was the President and Chief Executive Officer of this Multi-
Ol - rj "o '̂  S Mi 11 ion Dol lar Company. .£ 
'?'î c I s ' 5 ^ <§ 1957 to 1971 

^ 0 a 
i; T3 

lu U O M 0 
^,0(H S a c 

m Super Tread Corporation, Sacramento, California. General Partner 
and Chief Executive Officer. Wholesale, retail and commercial 

<7« ^9 



MARVIN G. ZEISLOFT n r ^ ' T i 
ULljIl AL 

full time truck and auto tire sales and services. Pioneered 
"Bandage" tire retread system. Operated and also introduced 
first Japanese tires to the United States Markets throughout 
Northern California and Nevada. Active in all phases of 
management. 

1962 to 1970 

Concurrent with the above endeavor. Plumfield Farms, Sacramento. 
California. Owner-operator of 235 acre fruit farming enterprise, 
consisting of plums, pears, oranges, and grapes. Growing, 
planting, harvesting and market development. 

1952 to 1957 

United States Air Force, GS-12 Branch Chief maintenance and 
logistic. Lockheed fighter aircraft and nuclear bombers. 
Responsibie- for engineering planning, operative maintenance, 
design and data dissemination. 

1946 to 1951 

united States Air Force, Service, Aircraft Mechanic. 

1940 to 1945 

United States Army Aircorps. 

:̂  2 •£ o u c» 
H 3 o -c ̂  .c 
y ~ 5 ~ .t: 
•3 .y X 0-0 J 
.̂  o)-a - ~ c 

J o-5:£ i o 
<u .̂  S o o c 

-= ̂  : « 6 ̂  
._ - 0 •- I. < 

] o a\ 3 3 

i: •-• « U ^ 

! c "" " 
O u. ̂  -̂  3 -g 

C ir c 3 -̂  .r 
>-.y -D-O 
C k. - — 

C "̂  "' 0 O! o -c 
I o c r < ^ o 
~ ° - h -̂  Q. I c — -. •• >x a: 

- — < c ̂ = -° o. 

ft S o « S- § .2 

= - 2 ; ^ 

United States Air Force Training Courses 

Air Material Command 
Certificate of Training 
Conference Leading - 23 July 1953. 

Sacramento Air Material Command 
Certificate of Training 
Public Speaking - 7 April 1954 

Weapons Air Development Command 
United States Air Force 
.Office for Aircraft Nuclear Products 
A.N.P. Nuclear Science Course - 26 April 1955 

Air University - United States Air Force 
Air Command and Staff College 
Weapons Orientation Course - 20 January 1956 

PROFESSIONAL AFFILIATIONS 

Member Gideons International - President - Auburn California Camp 1973-74 

PERSONAL 

Married: 4 children Health: Good 

9A> 



RESUME 

E. 6. (Jerry) Crosthwaite 
8821 Churchil1 Road 
Boise, ID 83709 

September 1, 1980 

Profession 

Hydrologist 

Experience 

Twenty-eight years with the Water Resources Division of the U.S. 
Geological Survey of which more than 25 years of that time was 
in Idaho. I retired from the USGS on December 29, 1978 and since 
then have been working as a consultant in groundwater and geo
thermal hydrology. I intend to continue only part-time work. 

My duties as a Supervisory Hydrologist the last few years with 
the Survey were to assist project chiefs in planning and execu
tion of projects, and in determining methods of investigational 
procedure ,to carry out complex hydrologic studies. I also served 
as Project Chief on assigned projects, reviewed and criticized 
reports and papers prepared by colleagues, trained and directed 
personnel, maintained liaison with subordinates and supervisors, 
met with State and Federal officials and the general public on 
water resource matters. 

From early in 1975 to the end of 1978 I worked in the Survey's — 
Geothermal Research Program doing exploratory drilling and 
geothermal evaluation of the Raft River Area of Idaho, served _ 
as the Survey's drilling advisor on the deep core drilling pro
ject at the Idaho National Engineering Lab, and did stable 
isotope sampling in eastern Idaho. 

My specialties are resource evaluation, reservoir engineering, 
and drilling and testing wells in both volcanic and granular 
rock terrains. 

Since leaving the Survey have done water supply and well site 
evaluations, well testing, and hydrologic evaluations. 

9r 



Resume 
E.G. (Jerry) Crosthwaite-2 

Recent Clients (partial list) 

EG&G Idaho, Inc. 
P.O. Box 1625 
Idaho Falls, ID 83415 

CH2M-Hill 
700 Clearwater Lane 
Boise, ID 83707 

Boise Geothermal 
649 W. Idaho 
Boise, ID 83702 

Iowa Beef Processors 
Box 810 
Dakota City, Nebraska 68731 

The Nature Conservancy 
Western Regional Office 
San Francisco, California 

Professional Organizations 

Registered Geologist, State of Idaho, No. 6 
Secretary of Idaho State Board of Registration for Professional 

Geologists 
Registered Geologist, State of California, No,, 2556 
Idaho Association of Professional Geologists 
National Water Well Association, Technical Division 
American Institute of Professional Geologists, Charter Member 
Geological Society of America 

Education 

Bachelor of Arts, U.C.L.A., 1950 

Personal Data 

Soc. Sec. No.: 720 03 4791 
Birth date: 10/18/18 
Physical condition: Good 
Marital status: Married, two children 

Q2. 



Resume 
E.G. (Jerry) Crosthwaite-3 

Professional References 

Ralph Norvitch 
Associate Chief 
Water Resources Division 
U.S. Geological Survey 
P.O. Box 036 
Boise, Idaho 83726 

Paul Williams, Chief 
Environmental Geology Branch 
U.S. Geological Survey 
Denver Federal Center 
Lakewood, Colorado 80225 

Don Mabey 
Rm 468 Post Office Bldg. 
U.S. Geological Survey 
Salt Lake City, Utah 84101 

Dr. Monte' Wilson 
Department bf Geology 
Boise State University 
Boise, ID 83725 

Dr. Clayton Nichols 
U.S. Department of Energy 
2nd & Holmes 
Idaho Falls, ID 83401 . 

Frank Sherman 
Idaho Department of Water 
Resources 
Fourth and Fort Street 
Boise, ID 83702 

?^ 



Resume 
E.G. (Jerry) Crosthwaite-4 

Bi bli ography 

Crosthwaite, E.G., 1979, Geohydrology of the Raft River geothermal 
area, Idaho-Utah; with a section on the geothermal resource: 
in review. 

Crosthwaite, E.G., 1979, Chemical quality of ground water related 
to geothermal investigations in the Teton River area. Eastern 
I d a h 0 : i n r e V i e w. 

Crosthwaite, E.G., 1978, Disposal of waste fluid at a geothermal 
development site: presented at American Geophysical Union 
Symposium on Water Problems related to Energy Development, 
Apri1 , Miami Beach. 

Crosthwaite, E.G., 1976, Basic data from five core holes in the 
Raft River geothermal area. Cassia County, Idaho: U.S. 
Geol. Survey open-file rept., 15 p. 

Crosthwaite, E.G., 1975, Preliminary data for thirty-four auger 
holes in the Raft River Valley, February 13-March 8, 1974: 
U.S. Geol. Survey open-file rept., 20 p. 

Crosthwaite, E.G., 1974, Basic 
Basi n , Idaho : U.S, Geol. 
5 figs. 

ground-water data for the Moscow 
Survey open-file rept., 74 p.. 

Crosthwaite, E.G., 1974, A Progress report on results of 
test-drilling and ground-water investigations of the Snake 
Plain aquifer, southeastern Idaho: Part 3 - Lake Walcott-
Bonanza Lake area: U.S. Geol. Survey open-file report, 
45 p.,. 7 figs. Proposed to publish as a Water Information 
Bulletin by Idaho Department of Water Administration 
Bulletin No. 38, 28 p., 7 figs. 

Crosthwaite, E.G., 1973, A progress report on results of test-
drilling and ground-water investigation of the Snake 
Plain aquifer, southeastern Idaho: Part 2 - Observation 
wells south of Arco and west of Aberdeen: Idaho Dept. 
Water Administration Water Information Bulletin No. 3 2 , 
17 p,, 5 fi gs . 

Crosthwaite, E.G., 1973, A Progress report on results of 
test-drilling and ground-water investigations of the 
Snake Plain aquifer, southeastern Idaho: Part 1 -
the Mud Lake region, 1969-70: Idaho Dept. Water Admi
nistration Water Information Bulletin No. 3 2 , 43 p., 
6 f i g s . • 

14-



Resume 
E.G. (Jerry) Crosthwaite-5 

Bi bliography (cont'd) 

Crosthwaite, E.G., Thomas, C.A., and Dyer, K.L., 1970. Consi
deration for water use and management in the Big Lost 
River basin, Idaho; a supplemental report: U.S. Geol. 
Survey open-file report, 15 p., 1 fig. 

___, 1970, Water 
Resources in the Big Lost River basin, southcentral Idaho: 
U.S.Geol, Survey open-file report, 109 p., 31 figs. 

Crosthwaite, E.G., 1969, Water resources of Goose Creek-Rock 
Creek area, Idaho, Utah, and Nevada: Ida. Dept. Reclamation 
Water Information Bull. No. 8, 73 p., 25 figs. 

, 1959, Results of testing well 1, June-August, 
1968, at the Kooskia National Fish Hatchery: U.S. Geol. 
Survey administrative rept., 19 p., 5 figs. 

Crosthwaite, E.G., (No date) Water budget and hydrology of the 
Snake River Plain: Proceedings of the Idaho State Water 
Conference, U. of Idaho Water Resources Research Institute 
(Feb, 1957) 

Crosthwaite, E.G., 1969. Water resources of the Salmon Falls 
Creek basin, Idaho-Nevada: U.S. Geol. Sun^vey Water Supply 
Paper 1879-D, 33 p., 7 figs. 

, 1967, Memorandum report on ground-water con
dition at the site of the Kooskia National Fish Hatchery: 
U.S. Geol. Survey open-file rept,, 17 p., 2 figs. 

Crosthwaite, E.G., Mundorff, M.O., and Walker, E.H., 1967. Ground' 
water aspects of the lower Henrys Fork region, Idaho: U.S. 
Geol. Survey open-file report, 43 p., 9 figs. (To be pub
lished as WSP 1879-C) . 

Burnham, W.L., and others, 1966, Summary of ground-water condi
tions in Idaho, 1966: Ida. Dept. Reclamation. Water Informa
tion Builetin No. 1, 

Crosthwaite, E,G,, and George, R,S,, 1955, Reconnaissance of 
the water resources of the Upper Lemhi Valley, Lemhi , 
County, Idaho: U.S. Geol.. Survey open-file report, 4^ p., 
3 figs. 
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Resume 
E.G. (Jerry) Crosthwaite-6 

Bi bli ography (cont'd) 

Crosthwaite, E.G., 1964, Geology and hydrology of the Rexburg 
area, Idaho: Proc. 2nd Ann. Eng. Geol. and Soils Eng. 
Symposium, Ida. State Univ., Pocatello, Idaho, p. 44-49, 
5 figs. 

Mundorf, M.J., Crosthwaite, E.G., and Kilburn, Chabot, 1964, 
Ground water for irrigation in the Snake River basin in 
Idaho: U.S. Geol. Survey Water Supply Paper 1654, 224 p., 
6 p 1 s . , 5 4 f i g s . 

Cr sthwaite, E.G., 1963, Ground-water appraisal of Antelope and 
Middle Reese River Valleys, Lander County, Nevada: Ground-
Water Resources--Reconnaissance Series, Report 19, Nev. 
Dept. Cons. & Nat. Resources, 33 p., 1 pi., 5 figs. 

, 1963, Hydrogeology and its application to 
engineering problems: Proc. 1st Ann. Eng. Geol. Symposium, 
Ida. State Univ., Pocatello, Idaho, p. 11-16, 1 fig. 

, 1952, Ground-water reconnaissance in Round 
Valley, Custer County, Idaho: U.S. Geol. Survey open-file 
report, 27 p., 1 fi g. 

^ , 1957, Ground-water possibilities south of the 
Snake River between Twin Falls and Pocatello, Idaho: U.S. 
Geol. Survey Water Supply Paper 1460-C, p. 99-145, 1 pi., 
5 fi gs , 

Littleton, R,T., and Crosthwaite, E,G,, 1957, Ground-water 
geology of the Bruneau-Grand View area, Owyhee County, 
Idaho: U,S, Geol. Survey Water-Supply Paper 1450-D, p. 147-
198, 1 pi., 4 figs. 

Croshtwaite, E.G., 1956, Ground-water use in Idaho: U.S. Geol, 
Survey open-file report, 7 p, 

Crosthwaite, E.G., and Scott, R . C , 1956, Ground water in the 
North Side Pumping Division, Minidoka Project, Minidoka 
County, Idaho: U.S. Geol. Survey Circ, 371, 20 p., 1 pi., 
9 figs. 

Crosthwaite, E.G., 1956, Records of wells and ground-water 
levels in western Jerome County, Idaho: U.S. Geol. Survey 
open-file report, 147 p., 1 pi., 2 figs. 
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Resume 
E.G. (Jerry) Crosthwaite-7 

Bi bliography (cont'd) 

Ferris, J.G., Burt, E.M., Stramel , G.J., and Crosthwaite, E.G., 
1954, Ground water resources of southeastern Oakland 
County, Michigan: Mich. Geol. Survey Progress Report 
16, 158 p. , 6 pis. , 44 figs. 

Crosthwaite, E.G., 1954, Ground-water development and problems 
in Idaho: U.S. Geol. Survey open-file report, 17 p. 
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NAME: 

PLACE OF BIRTH: 

DATE OF BIRTH: 

EDUCATION: 

APPENDIX 1 

VITA 

Craig McKibben White 

Bethesda, Maryland 

January 16, 1945 

Bachelor of Arts (Geology), 1967, Earl ham College 
Master of Arts (Geology), 1970, University of Wisconsin 
Doctor of Philosophy (Geology), 1980, University of Oregon 

PROFESSIONAL EXPERIENCE: 

Contract geologist , Oregon Department of Geology and Mineral Industr ies, 
1977-1979. 

Assistant Professor of Geology, Boise State University, 1980-

AREAS OF CURRENT RESEARCH.INTEREST: 

Geology and geochemistry of Tertiary volcanic rocks in the Oregon Cascade 
Range. 

Geochemistry and mijieralogy of layered gabbroic rocks associated with the 
Skaergaard intrusion in East Greenland •— 

Petrology and volcanology of recently active volcanoes in the Cascade Range 

PUBLICATIONS: 

Craddock, J. C , White, C, M,, and Rutford, R, H., 1969, The geology of the 
Eights Coast: Antarctic Journal, v. 4, p. 93-94. 

McBirney, A. R., Sutter, J. F., Naslund, H. R., Sutton, K., and White, C. M., 
1974, Episodic volcanism in the central Oregon Cascade Range: Geology, 
December, p. 585-589. 

White, C. M. and McBirney, A. R., 1979, Some quantitative aspects of • - • 
volcanism in the Oregon Cascades: in, Geol. Soc. America Memoir 152, 
p. 369-388. 

White, C, M,, 1980, Geology and Geochemistry of Mt. Hood Volcano: State 
of Oregon Department of Geology and Mineral Industries Special Paper 
8, 43 p. 

C r̂  



White, C. M., 1980, Geology of the Breitenbush Hot Springs Quadrangle: 
State of Oregon Department of Geology and Mineral Industries Special 
Paper 9, 43 p. 

Abstracts 

Rutford, R. H., Craddock, J . C , Armstrong, R. L. , and White, C M , , 
1970, Ter t iary g lac iat ion in the Jones Mountains, Antarct ica: G. S. A. 
Abs. with Programs, v. 2, no. 7, p. 670-671, 

McBirney, A. R., White, C M., and Bow, C M., 1976,, Magmatic evolution 
of the central Oregon Cascades: G. S, A. Abs. with Programs, v, 8, 
no, 6, p, 1003-1004, 

White, C M., Geochemistry of post-g lac ia l dacites from Mt. Hood, Oregon, 
Eos (Am. Geophys. Union Trans.) , v. 61 , no. 10, p. 110, 1980. 
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RESUME 

WILLIAM R. BRINK: 

COIiFIOEfi l iHL 

Mr. Brink is Coopers 6c Lybrand's, San Fancisco, California, 

lead Consultant for west coast geothermal engagements. 

Coopers 6t Lybrand, a "big eight", international accounting 

firm is the most experienced in geothermal projects accounting 

and economic assessment. Mr. Brink will be responsible for 

carrying out data gathering, analysis and dissemination 

activities involved in planning and fulfilling Coopers & 

Lybrand's assigned work. Mr. Brink is an MBA graduate of 

Harvard Iniversity and B.S. Degrees in Psychology and 

Management Science from Oregon State Iniversity. 

Mr. Brink is a Manager for Coopers SL Lybrand's financial 

and management accounting, staff in the San Francisco 

management consulting services office and lead consultant 

for west coast geothermal engagements. He is a generalist 

with experience in marketing, production control, construction 

management, financial feasibility investigation and systems— 

3 lE^ a ji ? design. 
E b o rc .c .c 
« — i _ - •-
4) |3 . C "o Jy X 5 "c' ̂  Mr. Brink is the Firm's lead consultant for business and 

, k t; •-̂ '" financial assessments of Geothermal Loan Guaranty applica-
S! r .u "I I S tions to D.O.E., San Francisco operatioils. 

o iaj .. a"o < Ibr a private industry client, Mr. Brink participated in .c ic o w ̂  -c ̂  J ' 
°lo-n Q.-= X « a study to assess the financial and economic factors 
C ,>- C 3 •-o la 0 c""c'H-| related to the non-electric utilization of a geothermal ^ TO u o c>j-c c> 
.2 G —, ̂  .y Q. resource in an agribusiness application. Specific work 

E .5 1: 1-'̂  u-*^ included a comparison of costs and benefits between 

•^.«T~ . ~ o Q. conventional and geothermal energy, economic evaluation 

«*c o g '£-0 t> of potential end products and markets, arid an investment 
"5 55 S- 0 .!2 

analysis of the project. 
I' 

fOc 
F 34 
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William R. Brink 

COfJFIDFfniilL 
For a foreign client, Mr. Brink designed and accomplished 

a national marketing survey to establish market potential 

and contacts for the foreign client. The survey included 

telephone and mail solicitation, data consolidation, 

analysis and evaluation. 

Prior to joining Coopers & Lybrand, Mr. Brink was a 

consultant for an east coast firm where clients were small 

and medium sized businesses in need of turnaround action. 

Investigations, analyses and recommendations covered 

production, marketing, accounting, financial control, 

strategic planning, financial assessment, and pro forma 

generation. 
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COOPEE^ & LYBRAND: 

Firm Overview 
CONFIDEfll lHL 

Coopers & Lybrand is an international accounting 

firm offering specialized services in the areas of auditing, 

taxation, management consulting, and actuarial, compensation 

and benefits. These services are offered to both the public 

and private sectors. 

Founded 120 years ago. Coopers and Lybrand today 

employs over 20,000 personnel in over 350 offices around the 

globe. The domestic operation has approximately 7,500 

employees in 79 offices. In California, Coopers & Lybrand 

has over 800 employees located in San Francisco, Los Angeles, 

Sacramento, San Diego, Oakland, Palo Alto, and Newport Beach. 

Current clients, in addition to those cited pre

viously, include Alcoa, AT&T, CBS, Conrail, Crown Zellerbach, 

Firestone, Ford, Johnson & Johnson, Kennecott Copper, 3M, 

( Nabisco, PanAm, Phillip Morris, Raytheon, State Farm, Upjohn, 

• California State Water Resources Board, Southern California 

Rapid Transit District, California Department of Education, 

-Q .£'o u diCity of Los Angeles, City of Oakland, and United States 

•= S ^ >-c Departments of Justice, HUD, Energy, HEW, AID, and Transpor- _ 
o _-• 0 -O ^ 

'^Z, € - c tation. 
i 1 2 *• r c 
• 0-5 •£ ̂  2 
' T s o o 5 Management of Functional Disciplines 

: ; 5 Q S _ B 

/•~^°t^3^-D Coopers & Lybrand's three principal groups—audit, 
' o -̂  c. — X " '\ c. ̂  > 5-n taxation and management consulting—offer a vide range of techni-

\ 

^ I c , - <- p 

: •§ )i c c-.jĵ l expertise. These include: 
.• u ,, .y a 

° i 5 " J5 "̂  Financial Auditing Telecommunications 
] i . - ^ ^ ' Z u S Management Auditing EDP Software Development 
-~ $ «̂̂  ̂  ̂  2" Regulatory Compliance Computer Modeling 

o o £-D » c p i; 4) 
0 ,~ <- a ^ in 
• • O 0) in O •— 

^ c ̂  Federal and State Income Market Assessment 
Tax Compliance Resource Planning 

Tax Planning Cost Analysis 
Tax Auditing Organization Analysis 
Ecomomic Analysis Financial Planning 
EDP Hardware Planning Public Policy Formation 
Computer Center Operations 



COOPERS & LYBRAND: 
COIFIDEfi l lHL 

\ 

As a further indication of Coopers & Lybrand's ex

perience and expertise in the areas of data systems and energy 

development and utilization, we have included a representative 

listing of our clients in geothermal, oil and gas, and public 

utilities industries. A full range of audit, tax, data 

processing and consulting services have been provided to these 

clients and, as such, are too numerous to list in this proposal, 

We stand ready, however, to provide WESTEC. with information 

of specific projects and references for any of these clients. 

REPRESENTATIVE GEOTHERMAL CLIENTS 

AMAX, Inc. 
Bechtel Corp. 
California Energy Co., Inc. 
Coury & Associates 
Department of Energy, San Francisco Operations Office 
Energy Research and Development Administration 

1̂ Energetics Marketing & Management Associates, Ltd. 
Geysers Development Corp. 
International Engineering Co. 
Johns-Manville Co., Inc. 
Magma Power Co. -̂  
Morrison-Knudsen International Co., Inc. 

Natomas Co. 
Northern California Power Agency 
Pacific Energy Corp. 
Stearns Energy Corp. 
Sxin Oil Co. 

1 Thermal Power Co. 
Union Oil Company of California 

REPRESENTATIVE OIL AND GAS CLIENTS 

^ Asamera Oil, Ltd. 
j , Atlantic Richfield Company 

Bobcat Oil Company 
Caldera Petroleum Company 
Callon Petroleum Company 

•^^ Cheunpion Ventures 
| B Consolidated Oil & Gas, Inc. 
; DEPCO 

I ; Earth Resources Company 
Equity Oil t Gas Co. 
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COOPERS & LYBRAND: CCfJFIDmUL 
I 
I' .-̂  

€ 

REPRESENTATIVE OIL AND GAS CLIENTS, Continued 

Flying Diamond Oil Corporation 
Gulf Oil Corporation 
Jenney Oil Company, Inc. 
MacMillan Ring-free Oil Company 
Oxford Exploration 
Parker Drilling Company 

Pauley Petroleum Inc. 
Phoenix Drilling Funds 
Quaker State Oil Refining Corporation 
Reading & Bates Offshore Drilling 
Skyline Oil Company 

Sun Oil Company 
Sunoco Exploration Partnership 
The Refinery Corporation 
TOSCO 
Union Oil Company of California 

United Refining Company 
U. S. Natural Resources Inc. 
WECO Development Corporation 

REPRESENTATIVE PUBLIC UTILITY CLIENTS 

American Telephone and Telegraph Company and 
the Subsidiary Bell Companies 

Arkansas Power & Light Company 
Baltimore Gas & Electric Company 
Bonneville Power Administration 
Boston Edison Company 
Central Louisiana Electric Company 

Commonwealth Natural Gas Corporation 
Continental Water Company 
Delmarva Power & Light Company 
El Paso Electric Company 
General Public Utilities Corporation 
Jersey Central Power & Light Company 
Metropolitan Edison Company 
Pennsylvania Electric Company 

Green Mountain Power Corporation 
Gulf States Utilities Company 
Irvington Gas Company, Inc. 
Lynchburg Gas Company 
Mid-Continent Telephone Corporation 

Missouri Water Company 
New England Electric System 
Granite State Electric Company 
Massachusetts Electric Company 
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COOPERS & LYBRAND: 

CONFIOEWmL 
REPRESENTATIVE PUBLIC UTILITY CLIENTS. Continued 

The Narragansett Electric Company 
New England Energy System 
New England Power Company 

New York State Electric & Gas Corporation 
Northern Indiana Fuel and Light Company, Inc. 
Peoples Natural Gas Company of South Carolina, Inci 

Philadelphia Electric Company 
Puget Sound Power & Light Company 
Savannah Electric & Power Company 
Sierra Pacific Power Company 
Tampa Electric Company 

Tennessee Valley Authority 
United Illuminating Company 
Valley Gas Company, Inc. 
Virginia Electric and Power Company 
Volunteer Natural Gas Company 
Washington Public Power Supply System 

Yankee Atomic Electric Company 

# . 
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LEONID .. PISHEK C 0 i Fl 0 [fill AL 
Registered Professional Engineer 

3841 - 25th Street 
San Francisco, California 94114 

(415) ?.82-1827 

.SU!<:-1.-.?.Y OF EXPERIENCE ' 
Ten years of experience in the analyses, conceptual through final 
design, and management of engineering projects including: thermal 
power and process cycles; energy use, conservation, and recovery 
systerris; integrated multiple use applications of heat, particularly 
geothermal heat; cost estimation; pumping and piping systems; and 
facilities design. 

Extensive background in technical writing involving preparation of 
proposals, feasibility studies, design criteria, specifications,, 
procedures, test reports, and technical publications. 

Significant recent experience in business development work in the 
energy field. 

EDUC.--.TICN 
BS, Enginefcring, California Institute of Technology, 1965 
MS.'-lZ, Thermosciences, Stanford University, 1957 
MS.MZ, Product Design, Stanford University, 1969 

AWARDS -̂  __ 
National Science Foundation Graduate Fellow, 1966-1968 

Project Manager for the first prize winning project in the 1979 
Engineering Excellence Awards Competition of the Consulting 
Engineers Association of California: "Systems and Energy 
Engineering, Mountain Home Geothermal Project" 

Invited participant in U.S. Department of Energy sponsored workshop 
on "Direct Utilization of Geothermal Energy: Development of Four 
Educational Reports," February 1979 

PUBLICATIONS 
"Slurry System Economic Parameters," co-authored with Fred L. Smith 
and Sam F. Fogleman, Hydrotransport 4, Alberta, Canada, 1976 

Author or co-author of four papers and three reports on multipls 
direct use applications of geothermal energy, 1977-1979. Air.ong the 
subjects were the Total Energy Recovery Systerî . for Agribusiness 
(TERSA) and the Mountain Home Geothermal Project, an integrated 
livestock meat and feed production facility. 

/A^& 
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LEONARD A. FISHER C 0 N FI D [ fi I I A L 
Registered Professional Engineer 

E.MPLOYMENT HISTORY .' 
Present: LAFCO Energy Systems Engineering; San Francisco, CA 
LAFCO was established in August 1979 to provide independent 
consulting • services in thermal and mechanical energy systems 
engineering in areas including: energy generation; energy use and 
conservation; waste heat recovery; conversion of wastes to fuels, 
fertilizers, and feeds; integrated energy systems for agribusiness; 
" ^ - - • •• - - - ^ ' - ^ - — ^ — - - — ' -• - -• -e 

1974-1979: International Engineering Co., Inc.; San Francisco, CA 
StuQies, design, and management of mechanical systems work 
including: geothermal power plants and gathering systems; direct 
uses of geothermal energy for agriculture, food processing and space 
conditioning; energy applications of biomass; hybrid and wood fired 
power cycles; solar systems; facilities design; end piping and 
pur.ping systems. Wrote design, criteria and specifications for 
hydroelectric pc-'er plant equipment. Responsible for departrental 
comcuter work and business development activities in the energy 
field. 

197 4: L.K. Comstock Engineering Co.; San Francisco, CA 
Design of piping, plumbing, and cable systems for deep sea oil 
drilling rigs and for process plants. 

1972-1973: United Technology Center; Sunnyvale, CA 
besign and development of rocket nozzle, insulation, and mechanical 
support equipment. Other responsibilities included parametric 
studies, computerization of design techniques, and test report 
writing. 

1970-1971: Self-employed; Portola Valley, CA 
Design and marketing of consumer products; consulting work included 
laborator.y layouts and dynamic studies. 

1969-1970; Raychem Corporation; Menlo Park, CA 
Design and development of equipment for cryogenic products handling 
and product identification; field engineering work including test 
reports. 

The info-mcticn contcined herein is deemed 
ccr/i.'enf -I and pronrie»rry to Acjriculturai 
Grov.-' ' . Inc. and/or Dr. Richard H. Mcth-
erscii i '' 'f̂ '' c r y purno'^e other t^crn that 
specK f"-' ' * .rVu'*'.'-nl G'owth ind., Inc. 
end/or D' Richo"' H Matherson, In writ ing, 
is expressly prohibited. 
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Exploration Consultants 

Resource Associates, Inc. 
2161 Shattuck Avenue, Suite 317 

Berkeley, California 94704 
(415) 845-3800 

Resource Note ^88 

PROPRIETARY PETROLEUM AND 
GEOTHERMAL EXPLORATION PROJECTS 

AVAILABLE FOR PURCHASE 

Montana I 

ALVORD / 

/NORTHI=RN7 
CALIFORNIA" 

(G) 

REXBURG : ^ ' P l ' 2 -̂?f 

rv 

V RIVER PLAIN 
- • (Gl 

Wyoming] 

JWYOMING 
OVFR'rHRUSi' 

IPI 

(G) — Geothermal Project 
(P) — Petroleum Project 

Finished project. Available for purchase 

r ~ T Project in progress. Available for purchase soon. 

• " " ' " • Proposed project. Work will commence when 
* " " ' minimum number of participants have joined. 

Refer to accompanying table for details on projects, or write for proposal. 
100 

Miles 

200 
- I 

300 
— I 

June 1981 



MAP 
NO. 

AREA 
PROJECT EXPLANATION OF PROJECT, WITH DETAILS 

NO. ON GEOPHYSICAL DATA AND DELIVERABLES^ 
PRICE. AND DELIVERY DETAILS 

I Wyom i ng 
Overthrust 

7029 

2 Ely, 
Nevada 

8066 

•3 Wells, 
Nevada 

8112 

k Las Vegas 
Overthrust 

8106 

5 Utah, 0138 
Salt Lake Area 

cent areas) 

PETROLEUM PROJECTS 

Tectonic analysis based on Landsat imagery, 
8120 miles of aeromagnetics; 4260 gravity 
stations, 15 geologic cross sections, scale 
1:125,000, composite prospect map selects 
structural targets, 10'enhanced Landsat 
images. • 

•Integrated study of Eastern Basin Range for 
petroleum exploration. Eight geologic cross 
sections, tectonic and composite prospect 
maps 'tOOO line,miles of aeromagnetics, 5833 
gravity stations, scales 1:96,000, 1:192,000. 
S I X enhanced Landsat images, 6 isopach maps. 

Integrated study of Eastern Basin Range for 
petroleum exploration. Seven geologic cross , 
sections, tectonic and composite prospect 
maps, 3500 line miles of aeromagnetics, 2000 
gravity stations,, scales 1:96,000, 1:192,000, 
k enhanced. Landsat images, '•.isopach maps. 

Integrated fstudy of the overthrust. extension 
into southern Nevada and northern Arizona.. 
Study willanalyze structure, stratigraphy, 
and source/reservoir rocks. Five geologic 
cross sect ions,, tectonic and composi te. pros
pect maps', 2, OOO-line mi Ies of aeromagnetics, 
3,200 gravity stations,"scales j:125,000 and 
I . 2 5 0 , 0 0 0 . ., .:\V,^;-i;>:-.;,S£i;"u:: ,,;..-V.;--:'. .•,-•:>.";-ri--' 

Integrated study of the northern Hi'ngel ihe ' 
in Utah. 2300 line, miles of proprietary 
;,pron-»c'npt i cs , published gravity, plus-150 • 
new stat ions; and six geolog ic cross, sections . 

S'iS.OOO or can be purchased 
in quarter sections for 
$16,000 to $21,200; aeromag
netic contour map or depth. tO' 
basement purchased separately, 
for $16,'400. Delivery 3 weeks. 

$'45,000 or purchase in pairs 
of cross.sect ions for Sl8,000. 

$'45,000 or purchase- in pairs ' 
of cross sections.for $18,000; 

$'•3,500. Prices for individ
ual cross sections are given 
in the proposal. 

$'41,000; Salt Lake and Delta 
areas purchased together, 
$69,500. Pairs of cross sec-
t ions:, al so avai Iable-.. . v.̂is,.: 

Utah, ' 8I0A Integrated study of the' southern Hingeline ; 
Delta Area in Utah. 2700 line mi les-of proptrietary • ', 
(1 of 2 adja- aeromagnetics,, publ i shed gravi ty,-plus-JSO > 
cent areas) new stations and five, geologic, cross sections. 

$39,000; Delta and Salt Lake 
areas-purchased together, . 
$69,500. Pairs of cro«s sec
tions also available. ' ' 

7 Rexburg, 
Idaho 

8099 Three east-west-aeromagnetic flight, lines 
approximately 75 miles Jong modeled to. 
determine thickness and approx, depth of -
the mafic flows and intrusions. An esti- ,, 
mated thickness of sedimentary strata, and 
depth to basement are shown:in profile form 
along each fl ight line .̂  . v- ,^s.'.': :,'',, i;.. 

$10,000 for all three"flight 
.tines. $7,000 for two, or 
$.'•,000 for one profile. 

Southeastern 
Arizona, 
Southern Thrust 
Belt (1 of 2 
adjacent areas) 

015'4 Integrated study'of the-overthrust bel t and 
southern Basin Range Province • in southeast
ern Arizona.. 3800 lines miles of proprietary 
aeromagne.tics, published gravity plus 250. 
new stations, 7. geologic cross sections, 
tectonic, map-;;, isopach maps , l.ithofacies and 

^ paleoenvironmental' maps, composite prospect 
map, and '4 enhanced Landsat images; 

$5'4,000. Prices: for individual 
cross sections are' presented 
in the proposal. Can be pur
chased with Pedregosa Basin 
Area for $103,000. 

Southwestern 0151 
New Mexico, 
Pedregosa Basin 
{1 of 2 adja
cent areas) 

•EUREKA Resource A s s o c i a z e s 
R e s o u r c e Note #88 

Integrated study of the overthrust belt and 
southern Basin Range; Province in southwest
ern New Mexico'. '4OOO 1 ihe miles of proprie
tary aeromagnetics, publ ished gravi ty plus. 
250 new stations, 8-geologic cross sections, 
tectonic "map, isopach maps, lithofacies and 
paleoenvironmental maps,, compos i te prospect' 
map, and 3- enhanced Landsat linages. 

$59,500. Prices for individual 
cross sections are presented 
in the proposal. Can be pur
chased with Southern Thrust 
Belt Area for $103,000. 



MAP 
NO. 

AREA 
PROJECT EXPLANATION OF PROJECT, UITH DETAILS 

NO. ON GEOPHYSICAL DATA AND DELIVERABLES'^ 
PRICE AND DELIVERY DETAILS 

! • 

GEOTHERMAL PROJECTS. 

11 Milford, 6007 Surface mapping and interpretation of Curie 
Utah point isotherm, encompassing 11,000 sq. mi. 

in southwest Utah. '4,700 line miles of 
proprietary aeromagnetics, 1,600 gravity 
stations, two enhanced Landsat images, chart 
evaluates and rates geothermal anomalies. 

12 Western 8075 Curie point isotherm and tectonic mapping of 
Nevada 26,600 sq.mi. area. USGS digital aeromagnetic 

coverage, and 1285 miles proprietary aero
magnetic data, 6658 gravity stations, three 
enhanced Landsat images, (Hit)'ished water 

• . chemistry, hot spring locations, age dates 
of volcanic rocks and seismicity used to 
identify prospective targets and assign 
ratings to compare to an intrusive geothermal 

:. system model. Scale 1:250,000. 

13 Socorro, 7055, Curie point isotherm and tectonic mapping of 
New Mexico •. • '•,000 sq.mi. area of the Rio Grande Rift 

,,:;_. near Socorro, N.M. 1.000 line miles of 
- • proprietary aeromagnetics. Analysis of Curie 

'- , •-..;-..;,' point, publ i shed gravi ty, magnetotelluric, 
'• ' '•••7 gravity and seismic data: for prospect 

;̂ ' i- ; v> .;;, evaluation. Scale 1 :125,000. 

!'• Jemez . " 808O Tectonic and Curie point isotherm mapping 
Mountains, . .:.. of an area '4,500 sq.mi. across the Rio Grande 
New Mexico . ._ Rift centered on the Val Ies Caldera. 2200 

:,-••:. V ,; line miles of proprietary aeromagnetics, 
T :'G''-'G .;. "" 1552 gravity stations, one enhanced Landsat 

' ' " .'., -,'.:V '^image, publ ished seismic data, water chemistry 
. ,;, . -/• and hot spring temperature, scale 1:125,000. 

15 Geysers-Clear 8O6O ' Comprehensive study of the geot hernial ' 
- Lake Area, ,\̂  potential of a 2800 sq.mi. area surround-

Galifornia ' ing The Geysers steam field. 1900 lines. 
, . ' . of proprietary aeromagnetics processed 

:, '̂  and interpreted for Curie, point Isotherm 
1 and. temperature gradient contour mapping. 

Tectonic mapping and location of large 
" serpentinite bodies. 1,288 gravity 

• ' stations.used in complete Bouguer gravity 
' map. Published seismicity, electrical 

resistivity, water chemistry, mercury pros
pects and hot spring temperatures all 
combine in a composite prospect map that 

' delineates a number of prospective areas. 

6012 Curie point isotherm mapping and inter
pretation of the results in terms of geo
thermal potential of eastern Idaho and 

• , - ^ .; northwest Wyoming. Exploration Guide Map, 
.,-.-"• estimated, apparent temperature gradient 
,. .. map,, evaluat ing and rati ng of prospects. 

17 Surprise '•193 Geothermal evaluat ion and selection of 
Valley, ^ ;,,;.."• prospect ive targets for an area of 
NE California ..- . approximately 8OO sq. mi. Integrated 

.̂. •;;' interpretation based on 700 line miles of 
,. ; proprietary aeromagnetics, 525 published 

'•• . .; - : : -gravity stations and 100 additional pro-
•:: prietary stations, one enhanced Landsat 
• image and published geochemistry. 

$22,000. Delivery within 
three weeks. 

$22,000. Delivery within 
three weeks 

$15,000. Delivery within 
three weeks. 

$1.5,000. Del ivei-y within 
three weeks. .. 

$39,500 or $22,000 for either 
north or south half of area. 
Delivery in three weeks. 

•%^;s 

16 Snake River 
Plain, 
Idaho-Wyoming 

$28,000. Delivery within 
three weeks. 

$15,000. Delivery within 
three weeks. 

EUREKA Resource Associates 
Resource Note §83 



MAP 
NO. 

AREA PROJECT 
NO. 

•EXPLANATION OF PROJECT, WITH DETAILS 
ON GEOPHYSICAL DATA AND DELIVERABLES* 

PRICE AND DELIVERY DETAILS 

GEOTHERMAL PROJECTS . 

Alvord , 6001 - Geothermal interpretation using enhanced 
Desert, Landsat imagery, NASA high altitude photos, 
SE Oregon 800 proprietary gravity stations, 1000 line 

miles of aeromagnetics, and chemical data 
'. - on hot springs. Delivers tectonic map and 

7^._, composite prospect map highlighting anomal-
•- ' - ' - X ies and prospects. Best prospects are 
.• - - r a t e d in order of potential . Covers 
-"::':•- approximately 1800 sq. mi., scale 1:126,000. 

$20,000. Delivery within 
three weeks. 

19 Cascades, 8100 Curie point isotherm and tectonic mapping 
Oregon of a 1'4,'400 sq. mi. area for geothermal 

prospects. .. '•,200 line miles of aeromag
netics,, 1660 gravity stations used in 
interpretation. Two enhanced Landsat 
images,,, colored high altitude IR color 
photos used in tectonic mapping. Pub
lished, water chemistry, geologic maps and 
geophysical data integrated into study. 
Scale 1:250,000. 

$32,000. Delivery within 
three weeks. 

20 Northern 
Cal I fornla 
Geothermal 
Study 

0130 Integrated study utilizing Curie point 
isotherm, Landsat imagery, '•200 line miles 
of aeromagnetics, published gravity, 
seismicity and published water chemistry 
Composite Prospect Map and table rating 

- prospects, scale 1 250,000 

$29,500. Eureka will commence-
project if enough interest is 
shown by industry 

21 AeromaanetIc 8l07 
Maps of Nevada 

.AEROMAGNETIC MAPS 

Recontoured USGS open file composite map 
or Nevaaa wo-oas/ co a 3 gduuka cuntou. 
interval, scale 1 250,000 (transparency) 
Data IS more useful for exploration than 
the original 20 gamma contour and 
I 500,000 scale map 

$250/map or $3000 for 18 
inuiviuua] maps . .,- -c, 
the entire state. 
Delivery in one week 

+For a comprehensive description of any particular project, write for a detailed proposal 
All projects include a final report and presentation, except for aeromagnetic contour maps 
when purchased separately. 

Prices subject to change without notice 

, ,. ..;-•' ';••. .Technical Publications available from Eureka: 

- ; X ' G i G ' - ' A i • x ' ^ ' ^ ° ^ ' ' ^ ^ ^ ^ ^°' ' ' ' the Uranium in Epigenetic Sandstone Type Deposi ts,"Erskine, 1976.. 
' ; ."Prelim. Geol 1 and Geophys.'Model of Intrus ive; Geothermal System," Erskine,. 1976. 

Eureka Resource A s s o c i a t e s . "Ogte^^jnation of Curie Point Depths from Aeromagnetic Data," Erskine, 1977 
Resource Note #88 , . - _ . : • . . , - - . . 
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• • : x ' ABSTRACT 

r-.. - • 

j :" Eureka Resource Associates offers a comprehensive geothermal study of 

'. I a 2800 square mile area surrounding The Geysers steam field in California 

j i • (Fi gure 1 ) . 

i ... The project includes 1900 line miles of proprietary aeromagnetics 

I ' : processed and interpreted for structural data, location of large serpentinite 

rj! bodies, Curie point isotherm and apparent temperature gradient mapping. 
i ,1,:: 
' A geothermal prospect map delineates a number of attractive targets that 

] • • ' - ' . . ' • 

; ' warrant detailed ground exploration. Other supporting data for this map are 
' i j.-

J; a complete Bouguer gravity map (1288 stations), published seismicity, electrical 
i \ •'. 

; '- - resistivity, water chemistry, mercury prospects and hot springs temperatures. 

! :' Participants in the study will receive a 48 page report discussing the 
i i..... 
I I criteria used in selecting prospects, as well as the general data and methods 
( - -

,! used. Each client will.receive a Landsat image, scale 1:125,000, and seven 

• •'••' transparent plates that fit over the Landsat image. The plates are: 

I ' . • Tectonic map of The Geysers-Clear Lake region 

• Estimated depth to the Curie point temperature 

• Residual aeromagnetic anomaly map 

7 •• Offset aeromagnetic profiles 
I : 

' ' • Complete Bouguer gravity map 
: I"! 
; • ' • Apparent temperature gradient map based upon Curie point depth 
: i estimates, with geothermal well locations, hot springs and 
I '" . al terations 

' • Geothermal prospect evaluation map 



Oakland '̂ •̂ .-

Figure 1 

Geysers-Clear Lake Geothermal Study Area 



The project includes a one-day presentation in Berkeley of the report 

and plates. At that time specific questions and prospects wi11 be discussed. 

The price for the entire area is $39,500. The north or south parts may 

be purchased separately for $22,000 each. 

In this study, the scientists of Eureka Resource Associates combine more 

than 17 years experience in The Geysers, covering geophysical surveys, geo

chemical analyses, geologic mapping, drill hole evaluation and expert testimony. 
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INTRODUCTION 

Although the rate of geothermal exploration in The Geysers steam field 

continues to increase, the more than 250 exploration and development wells 

drilled to date in The Geyers-Clear Lake region have failed to define the 

geographic limit of economic steam production. Indeed, the interpretation of 

regional geophysical data (Chapman, 1975; Isherwood, 1976a, b, and c; Iyer 

and others, 1978) suggests that the region, characterized by anomalously 

high crustal temperatures at relatively shallow depth, may be three or four 

times larger than the present production area. Some of the temperatures may 

be high enough to be economically interesting. Present production comes from 

a roughly elliptical area about 13 miles long and 6 miles wide (see location 

map, Figure 2. 

The report, and accompanying plates present a geological and geophysical 

basis for judging the relative merits of geothermal prospect areas in The 

Geysers-Clear Lake region. There is a discussion of the criteria for deter

mining the geographic extent, and the geological, geophysical and hydrological 

characteristics of the presently producing Geyers steamfield. Special note is 

taken of the evidence for, and causes of, the high heat flow and high crustal 

temperatures at shallow depth.* Significant data for the entire Geysers-Clear 

Lake region, selected to evaluate the quality of particular geothermal prospects 

within the region, is presented. Prospect evaluation is based upon a com

prehensive compilation of geological and geophysical data from both published 

and private sources, in the form of transparent overlays on an enhanced 

Landsat image, as well as a regional thermal gradient map calculated from Curie 

point-depth estimates, and a tectonic analysis of that data. 
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APPENDIX 

The following items are taken from the final report and plates to 

show prospective clients examples of the deliverables. 
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INTRODUCTION 

In the exploration for.geothermal resources, the horizontal variation 

H in vertical temperature gradient is very important. Recent advances in the 
7 \ . • ' 

T processing and interpretation of aeromagnetic data have provided a new method 
r — i • • • 

j 1 for determining this spatial information, based on the concept of loss of 

magnetism with increase in rock temperature past the Curie point. This paper 

considers the theory of magnetism relative to the Curie temperature and 

applies the concept to the mapping of the Curie isotherm over an area of 

geothermal or petroleum interest. 

The Curie point of a material is the temperature at which the material 

loses its ability to retain magnetism after the energizing field is removed; 

that is, it is the temperature at which a material changes from ferromagnetic 

to paramagnetic behavior. All rocks generally contain some ferromagnetic 

'"f mineral, and it is the amount of ferromagnetic mineral contained in a rock 

{ ') that ordinarily determines its magnetic properties. 

This paper describes the methods used to calculate from aeromagnetic data 

the depth to the Curie point in the crust and discusses the meaning of the 

depth so calculated, in terms of temperature, temperature gradients, and a 

reasonable petrologic model of the crust. The primary method of calculation 

of the Curie point depth to be described is that used by Bhattacharyya and 

Leu (1975 ) to analyze the magnetic anomalies measured over Yellowstone 

National Park. The discussion of the meaning of the Curie point depth in terms 

of temperature and crustal models will be developed. 

Applications of the determination of the Curie point surface in the 

crust to geothermal and petroleum exploration problems will also be briefly 

discussed. 

i!' 
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MAGNETIC PROPERTIES OF MINERALS AND ROCKS 

The physics of magnetism and magnetic minerals and rocks is described and 

documented in texts by Strangway (1970) and by Nagata (1961). For purposes of 

geophysical investigation, Nagata describes a rock as a scattering of ferro

magnetic mineral grains throughout a matrix of paramagnetic and diamagnetic 

silicates. Further, "because of the presence of these ferromagnetic particles, 

the bulk of the rock shows the characteristics of ferromagnetism, such as the 

magnet*ic hysteresis and the Curie temperatures, although the intensity of 

magnetization may sometimes be not much more than that of paramagnetics," 

(Nagata, 1961, p. 126). There are very few ferromagnetic minerals, and they 

consist mainly of the more or less titaniferous iron oxides and the iron 

sulfide pyrrhotite. Some of the ferromagnetic minerals are very widely dis

tributed in small quantities in most rock types. The spatial distribution of 

these minerals determines the pattern seen on aeromagnetic maps. 

Table I is a list of the magnetic properties of selected minerals. Note 

that the susceptibility and saturation magnetization of magnetite are very 

much greater than those of any other minerals. Given the wide distribution of 

magnetite (with varying amounts of titania in solid solution), we recognize 

that the dominant control of the magnetic signal from the crust is in the 

mineral magnetite. 

The Curie point of pure magnetite is 578°C, well below its melting point 

of about 1590°C. The presence of other metallic elements as substitutes for 

either the ferric or ferrous ion in the spinel structure of magnetite generally 

reduces the Curie point of the magnetite. The results of measurements have 

been summarized by Nagata (1961, p. 116-117) but the only geologically 

important substitution is in the series magnetite •* ulvospinel, where a 

+2 +4 +3 
combination of Fe and Ti replaces the Fe of magnetite. Figure 1 is a 
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TABLE I 

MAGNETIC PROPERTIES OF SELECTED MINERALS 
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A. 

B. 

C. 

Diamagnetic minerals 

Quartz 

Calci te 

Gold 

Paramagnetic minerals 

Fayal i te 

Pyroxene 

B io t i t e 

Rhodochrosite 

I lmenite (pure) 

Rut i le 

Ferromagnetic minerals 

Magnetite (Fe^O^) 

Maghemite (yFegO^) 

Suscept ib i l i t y 
(weak magnetic f i e l d ) 

emu/g 

-0.50 X 10"^ 

-0.38 X 10"^ 

-0.14 X 10"^ 

+100.0 X 10"^ 

78. X 10'^ 

60. X 10~^ 

100. X 10'^ 

0.87 X 10"^ 

0.07 X 10"^ 

100,000. X 10"^ 

Neel or Curie 
Temperature C° 

-147° 

-233° 

-241.5° 

-216° 

578° 

545 to 675°C ' 

Saturation 
Magnetization 

• 

' 

92.0 

83^5 

IImeni te-hemati te 
solid solution 

Pyrrhotite (FeS,^ ) 

Ulvospinel 

Hemati te 

50 - 300°C 

320°C 

-153°C 

680°C 

Compiled from Nagata, 1961 and Strangway, 1970. 

21.0 
max. 

19.5 
max. 

-0.5 
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FIGURE 1 

,PHASE, RELATIONS AND CURIE POINT 
VERSUS 

CHEMICAL eOMPOSmOTT IN THE MAGNETITE-ULTOSPINEL SERIES 

(NAGATA, 1961, FIGURE 3-7 AND FIGURE 3-5) 
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superposition of the Curie temperature versus the chemical composition in the 

series magnetite-ulvbspinel (Nagata, 1961i p. 82) and the subsolidus equilib

rium phase diagram of the same series (Nagata, 1961, p. 84). The importance 

of Figure 1 may be appreciated when one realizes that the ulvospinel end 

member has not been described in any mineralogy text and has only recently 

been recognized by x-ray microprobe analysis as a minor constituent of the 

magnetite of volcanic rocks. That is, since ulvospinel exists in nature only 

as a minor exsolved phase from rapidly quenched melts, the magnetite end 

members are the dominant, in fact the only, magnetic mineral of importance in 

this study. The only other ferromagnetic mineral listed on Table I with a 

saturation magnetization approaching magnetite is maghemite. Its Curie tem

perature had to be estimated because maghemite inverts irreversibly to 

aFe20., (hematite) above temperatures of about 275°C. 

At the Curie point of pure magnetite, 578°C, the equilibrium mineral 

assemblage in a Fe0-Fej,02-Ti02 system is a mixture of relative pure ilmenite 

with relatively pure magnetite or relatively pure hematite, depending upon the 

fugacity of oxygen in the system as per .̂  __ 

2Fe30^ + 5̂ O2 " — ^ 3Fe203 

Magnetite Oxygen Hematite 

Since the magnetite has an inverse spinel structure with a unit cell dimension 

of 8.395K and the ilmenite has a rhombohedral structure with a unit cell 

dimension of 5.538°, the mutual solubility of the two minerals is wery small. 

In plutonic igneous rocks the typical mineral association in this system is 

magnetite and ilmenite, or hematite and ilmenite. As noted by Strangway 

(1970, p. 32). 

"In many volcanic rocks the content of titanium is high, and the 
iron-titanium oxide minerals formed are a mixture of magnetite and 
ulvospinel. As cooling proceeds, the ulvospinel becomes mineralogicaUy 
unstable and tends to oxidize to form ilmenite and magnetite. Since 
the ilmenite is rhombohedral and is structurally incompatible with the 
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•magnetite, an intimate intergrowth of magnetite and ilmenite forms. 
. . . .the effect of this is to create great magnetic stability in 
magnetite." 

The subsolidus curve for the mixture of hematite and ilmenite (Figure 2) 

is very like that for the titanomagnetites (Figure 1 ) , except that the solid 

solution, the one mineral phase, is much more restricted at 500 - 600°C than 

in the former system. 

The magnetic behavior of these minerals as a function of temperature has 

one additional feature of particular interest here. Figures 3 and 4 are plots 

of magnetic susceptibility of some Japanese volcanic rocks as a function of 

field strength, at low field strengths. In general the susceptibility of 

most rocks increases as a somewhat irregular function of the exciting field 

strength, so for interpreting aeromagnetic data it is important to measure the 

susceptibility of ferromagnetic rocks at or near the very weak strength of the 

earth's main field (-0.6 Oersteds). Figure 5 shows the effect of measuring 

thermomagnetic curves at various field strengths and Figure 6 shows the measure

ment of the susceptibility of a ferromagetic rock at 1.35 Oersteds as a function 

of temperature. Note how rapidly the susceptibility drops to very low values-

!| as the Curie point is reached. Note also that susceptibility actually increases 

as a function of temperature until the Curie point is reached at field strengths 

approaching the earth's main field. 

The importance of these observations will be made explicit in the follow

ing discussion of models of the magnetic crust. 
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MAGNETIC FIELD. 

(Nagata, 1961, Figure lf-3) 
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MAGNETIC SUSCEPTIBILITY 
OF VOLCANIC ROCKS IN 
WEAK MAGNETIC FIELDS. 

(Nagata, 196I, Figure ̂ --V) 
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FIGURE 5 

THERMOMAGNETIC CURVES 
IN VARIOUS MAGNETIC 
FIELD STRENGTHS. 

(Nagata, I96I, Figure 3-I9) 
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MAGNETIC CRUSTAL MODELS 

It is here proposed that the only mineral of magnetic significance at the 

base of the magnetic crust is magnetite, and that the base of the magnetic 

crust is determined by the Curie point (the temperature of thermal disordering) 

of magnetite (578°C). In defense of this proposal, we will examine briefly a 

thermal and petrologic model of the crust. 

The temperature within the crust increases as a function of depth, as 

indicated on Figure 7, which is constructed from the estimates of Diment et al. 

(1975). The estimated thickness of the magnetic crust (compared to the petro-

.iJ logic crust) is indicated by the intercept of these depth temperature curves 

I with the Curie point range, and this thickness is generally much less than the 

thickness of the crust estimated from seismic data. We interpret this to mean 
I-

!-j| that at the Curie point depth the crust consists of average crustal material, 

which has an average temperature of 578°C, and which probably has been at or 

near that temperature for a geologically long period of time. 

h Figure 8 is a pressure-temperature diagram for metamorphic facies (Hietanen, 

j" 1966) from which we may deduce the metamorphic assemblage present as a function 

1 I of depth in the Curie point range of crustal rocks. Using this assemblage.as 

1 a guide, we can now select a magnetic crustal model. At the Curie death in the 

11 
p crust, we suggest that there is a high grade metamorphic assemblage, of which 
I 

[̂  the Grenville rocks of eastern Canada would be a good model. Plate I is an 
A 

aeromagnetic map (scale 1/253,440) of typical high grade (muscovite-sillimanite 

facies) Grenville metamorphic rocks from south central Quebec, Canada. The 

magnetic signature of such high grade metamorphic rocks is characteristic 

enough in terms of high space frequencies and amplitudes to allow mapping of 

the Grenville metamorphjic "front" on aeromagnetic maps. Note, incidentally, 

that the magnetic "anomalies" on this map are characteristically much longer 
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Fic. 8 —Tentative P T diagram showing possible stability 6elds of metamorphic facies and P T gradients in various types of metamorphism in relation to the 
'~-r\-e of the granite (Tuttle and Bowen, 1958), to the curve for low-high quartz (Yoder, 1950), and to the lower stability boundar>- of Mg<ordierile (Schreyer and 

>4). Stability boundaries of the other index minerals are inferred from &eld relations. Inferred stability 6eld of staurolite is shaded. Temperature for the triple po nt wa: 
"•iiOMn to satisfy field relations and the geologic thermometry for the rocks northwest of the Idaho batholith. Pressures are estimated. Wavy Unc shows the arbitral!}' limit 
of homfels fades and of gruiulite fades. Subfadet correspond to zones in the field and arc indicated by two or more diagnostic minerals (heavy print). 



12 

jT' than they are wide; that is, that the "anomalies" are on the whole well 

( .,.;̂  modeled by horizontal cylinders and infinite dikes. Note also that the 

G.i Grenville type metamorphic rocks are rich in magnetic signal. 
''--<•• 

„ We therefore suggest that at the level of the Curie point of magnetite in 
i ' -

i7 normal crustal rocks, active regional metamorphism to muscovite-sillimannite 

n; facies is taking place; and that in the simple metal oxide system FeO-TiOp-Fe^Oo 

where reaction kinetics are not an issue, the only ferromagnetic mineral present 

i'l will be magnetite. We further suggest, based upon reasonable projections from 

; Figure 6, that the temperature indicated by the Curie point calculations de-

fl scribed here is 500°C +_ 20°C, the temperature at which the intensity of 

fFi magnetization of the magnetite has fallen to about 1/10 of its maximum. Figures 
i - • • 

9 and 10 are simplified thermal models of the crust, and on Figure 10 we have 
[Fj ' -

ij indicated diagrammatically what we think the actual and the calculated Curie 
1' -̂  point isothermal surfaces might look like. 

l!-| 
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DETERMINATION OF CURIE POINT DEPTHS FROM AEROMAGNETIC DATA 

We estimate the depth to the Curie point in the crust by estimating the 

depth to the bottom of the magnetized bodies which make up the crust. In 

general the farther away a magnetic body (source of magnetic signal) is from 

the sensor, the broader is its response in space (the longer the spatial wave 

length of its effect). Since this effect is independent of the relative strength 

of magnetization of the body, it is generally used in some form or other in 

depth determinations from aeromagnetic data. However, the farther away a body 

13 is, the more difficult it is to estimate its distance accurately. 

A summary of all the factors which must be considered in designing an 
I 

jf aeromagnetic survey and preconditioning the resulting data prior to the actual 

I calculation of the Curie point depth is presented in Table II. One facet of the 

ill 
Oil survey design will be considered here as an example of the detail necessary in 
; n treating all these factors. 
% - - • - • • 

''"" Since our primary concern in estimating the depth to the Curie point is 
I 
[Tr, 

jl:; in the quality of the low space frequency data, it is necessary to consider the 

j sources of noise in aeromagnetic data from the point of view of space frequency 

content. For example, in deciding whether to drape fly the aircraft, or to_fly 

Ul 
I 

a 
ll̂^ at a constant barometric elevation, we consider that the p r m a r y noise from 

\ constant barometric flying is topographic noise. This is high frequency noise 

I { because it is near the sensor. It has ve ry large amplitudes because the con-

I trasts between magnetic rocks and air are large. The primary noise from drape 
7{ 
A flying is caused by the inability of the aircraft to track the relief perfectly. 
I , 
rn This noise is of wery high frequency, but with good flying a:t relatively high 
77 
A altitudes, the .amplitude is very small. Careful consideration of these 

li ! factors shows that drape flying is desirable, with special precautions for 

7 maintaining a constant terrain clearance. In practice it is necessary that the 

P • •• 
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TABLE II 

NOISE AND SIGNAL: THEIR SOURCES AND CHARACTERISTICS FOR SPACE FREQUENCY ANALYSIS 

CHARACTERISTICS 

A.. 

SOURCE 

Data noise sources 
1. Flying height 

a. very low 
b. intermediate 
c. high 

2. Type of flying . 
a. constant barometric 

(1) Topographic 
noise 

(2) Aircraft noise 

b. constant terrain 
clearance 

(1) Topographic 
noise 

(2) Aircraft noise 

AMPLITUDE 

large 

small 

very large 

very small 

small 

small 

SPACE FREQUENCY 

high but variable 

low 

broad freq. band 

very high 

high 

wery high 

3. Flight and Tie-line 
Spacing 

4. Flight block size 

5. Flight azimuth 

small The flight line and 
tie line spacing 
are the fundamental 
frequencies 

DESIGN CONSIDERATIONS 
AND REr^RKS 

Atmospheric turbulence is a noise source 
at very low levels, particularly in 
rough terrain. -1000 ft. seems a good 
compromise. The higher the data is 
flown, the more real signal' is lost. 

Aircraft noise is minimal 

When surface rocks magnetic &.topography 
rough, this can be very difficult. 

Filtering can handle 

Topographic noise is minimal 

Filterable 

Filterable 

The cost of the survey goes up directly 
as the number of flight lines increases. 

If the flight block is too small, the signal amplitude will be too low at the low 
frequency end. 

small low Flights at r ight angles to basement 
magnetic "grain" sample basement magnetic 
signatures best. Other directions tend to 
sh i f t the freq. to the low end of spectrum 
and give too large an estimate of Curie 
point depth. 

cn 
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TABLE II - CONTINUED 

SOURCE 

B. Geologic Noise Sources 

1. Earth's main field 

2. Large geologic blocks 
that extend well beyond-
the area of interest 
horizontally 

3. Small near surface 
magnetic geologic 
bodies 

C. Signal-magnetic bodies 
within the crust 

D. Computational noise 
sources 

CHARACTERISTICS 
AMPLITUDE 

very large 

large 

large 

medium to 
small 

variable 

SPACE FREQUENCY 

wery high 

wery high 

low 

low 

low 

DESIGN CONSIDERATIONS 
AND REMARKS ' 

Removed by subtracting the IGRF or a 
"regional" field 

Mostly reduced by removing a 2nd 
3rd order regional fit by least 
squares methods 

Reduced to manageable size by zero 
phase shift low pass filtering 

The mean geometry of these bodies is 
assumed to produce the signal necessary 
to map the Curie point depth 

These are discussed in this paper, 
based upon the work of Bhattacharyya 
and Leu (1975a) 



18 

i li. 

ili 

i3 

.t--i-

2 % 
2 

m 

""".•' 7 

aircraft has a good differential altimeter, that there be two pilots with dual 

controls (one pilot to be responsible for staying on line and the other for 

control of terrain clearance)» and a mean terrain clearance of at least 1,000 

feet. 

In the following pages we will concentrate on the actual Curie point 

analyses after the aeromagnetic data has been flown and preconditioned according 

to the requirements listed in Table II. 
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CALCULATION OF THE CURIE POINT DEPTH 

The Curie point calculation described here is based upon two papers by 

Bhattacharyya and Leu (1975a and 1975b). The first of these papers discusses 

the automatic interpretation of potential field data based upon calculation of 

the spectra of the moments of the anomalies and the improvement in bottom depths 

to be expected from such an approach when properly done. The second paper 

describes an application of the concepts of the first in the calculation of the 

depth to the Curie point from aeromagnetic data of Yellowstone. The frontispiece 

of this paper is a recontoured map of the Curie point isotherm for Yellowstone, 

calculated by Bhattacharyya and Leu (1975b), overlying an enhanced Landsat 

image of the Yellowstone region. The simple Landsat interpretation indicated 

on the overlay by dotted lines is strongly reinforced by the Curie point depth 

contours and suggests the value of the Curie point depth contours in guiding 

geothermal exploration in such an area. 

Table III is a diagrammatic flow sheet of the Curie point depth calculation 

procedure proposed by Bhattacharyya and Leu and used on the Yellowstone data. 

-i For spectral analysis the data is divided into discrete blocks, as indicated by 

step 5 on Table III. In the Yellowstone analysis a square array of 16 x 16 

data points, with an areal coverage of 31 kilometers by 31 kilometers was used 

for the basic analysis unit, with each unit overlapping surrounding units by 

half. They describe the procedure in the following manner. 

"Since discontinuities in data values at the edge of the area 
give rise to Gibbs phenomena and aliasing, it is assumed that the 
residual field vanishes at a point which is located at a distance of 
four units of data spacing from the boundary of the block. Inclusion 
of these points results in 18 x 18 (non equispaced) data points in the 
block. Bicubic splines (Bhattacharyya, 1969) are then fitted to the 
data in such a way that the residual field and the continuity of the 
first and second derivatives are maintained at each of the data points." 
(Bhattacharyya and Leu, 1975b) 

-G,0 

m 
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The discrete Fourier Transform F„(u,v) is then obtained for this data 
0 

block with the help of the fast Fourier Transform algorithm. By using a method 

outlined by Bhattacharyya and Leu (1975a), the spectra F^(u,v) and F^(u,v) of 

the first order x and y moments, respectively, of the residual field are^ computed. 

In the block under consideration, there will be a number of bodies causing 

the anomalies. The mean location of the centroid of these bodies (x̂ , y, TO is 

determined with the help of the euqations of steps 7 and 8, Table III. 
I 

The frequency range in both u and v selected for this computation runs 

from the fundamental frequency to its fifth harmonic. For several frequencies 

in this region, 7, y and "h are calculated, and the average of their values pro

vides a good estimate of the location of the centroid. With careful choice of 

frequencies the accuracy of this estimate can be kept fairly high. However, it 

should be noted that the effect of shallow sources, unless removed completely 

from the data, will produce an error in the estimate. 
i, / Next, the radial spectrum F„(s) is generated by evaluating, with the help 
UW: • 0 

I of F (u,v), the amplitude spectrum along the line at 45° with the frequency axes. 

2' The spectra F (s) and F^(s} of the first order x'and y moments of the residual 

7 field are then computed. A combination of F (s), F (s) is used to determine 
A. ; 
' . the mean depth to the tops of magnetized bodies for the block. Again, for tne 
il! sake of accuracy the range of frequency should not exceed the tenth harmonic of 

i 

i the fundamental frequency. 

iiii With the average location of the. centroid and the mean depth to the tops 

il of magnetized bodies known, it is simple and straightforward to calculate the 
2 

mean depth to the bottoms of these bodies. The calculated depth is interpreted 
'7 as the depth to the Curie point isotherm for the block. 
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INTERPRETATION AND APPLICATION TO EXPLORATION PROBLEMS 

The shape of the Curie point isothermal surface can indicate the location 

f I and general shape of the heat source. Although the temperature of that surface 
i '• . • 
T is higher than the 160 to 360°C target of geothermal exploration, and the 

i '• resolution of the calculated surface is low, as indicated on Figure 10, it is 

J the trend and anomaly pattern of the surface which is most useful rather than 

L;i; its absolute value. 

" G Geothermal exploration targets are identified from this surface on the 

assumption that near surface heat leakage from the highs on the Curie point 

jl isothermal surface is controlled by structure. Both the detail of the aero-

I magnetics (the higher space frequency data) and interpretation of enhanced 

li Landsat imagery have been used in the construction of structural models to 

1̂)1 relate the heat source mapped to near surface sources, as indicated in our wery 

simple frontispiece interpretation. 

y The Curie point surface can be interpreted in a similar manner to indicate 

where, in an otherwise cold young Tertiary basin, source rocks have been heated 
[ B ' • , • . • • • 

2 enough to begin the generation and migration of petroleum. It can also be used 

•A to suggest where a basin, at relatively shallow depth, might be warm enough to 

have only gas and carbon remaining or even only carbon remaining (Hunt, 19751. 

jj'j In theory, given a temperature and a depth, a thermal gradient map could 
I be prepared from the Curie point depth data. However, it should be realized 

2 
2 that, while the relative values calculated may be reliable, the error bar on 

absolute values is probably large. 

u 
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INTRODUCTION 

An accurate, simplified geological and geophysical model of the 

evolution of an intrusive geothermal system Is useful as a guide in the 

interpretation of field exploration and valuation data.. The model 

presented here is of necessity somewhat speculative because so few 

geothermal areas have been explored in any detail and those that have 

differ greatly from each other. However, there exis t good data in the 

l i te ra ture to support most of the conclusions drawn in this presentation, 

' i t i s to be hoped that such a presentation as this will help clarify 

thinking on the meaning of the results of exploration surveys and 

highlight inconsistencies and gaps in the model for further investi

gation. 

The f i r s t section of the paper will present a .justification for 

the use of a "Porphyry Copper" model for geothermal systems of intrusive, 

origin and the second section will discuss the model in terms of i t s -

measurable and mappable parameters such as tectonic features, geophysical 

variables, and chemical temperature estimates. These parameters will 

also be discussed in terms of the kinds of geothermal targets to be 

expected from any level within the system. 

THE INTRUSIVE' MODEL 

In the discussion of a currently active geologic process whichis-

mainly taking place within the crust (safely out of sight) i t is often 

useful to consider a fossil analogue of the process that has been 

1 
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well exposed by erosion. In fact, most geologic processes have been 

investigated by looking at the record in the rocks as well as at currently 

active processes (Uniformitarianism). L i t t l e of this kind of investi

gation appears to have been written up in the geothermal l i t e ra ture . 

To find a fossil analogue of the intrusive geothermal system, i t 

is necessary to consider what recognizable aspects of the system would 

remain after erosional unroofing and cooling. Perhaps the most obvious 

remnant of any geothermal area should be a large volume of "hydrothermal 

alteration." Hydrothermal alteration fs a broad concept that requires 

considerable description and definitionj but there does exist abundant 

l i terature on the subject (see for example, Meyer and Hemley, 1967) that 

can be used as a guide. Table I indicates some of the hydrothermal 

alteration types that have been noted in geothermal areas. 

Many of the large areas of hydrothermal srlteration that have been 

mapped and which are discussed in the l i terature are related to base or 

precious metal mineralization and they are generally associated with — 

small, usually porphyritic intermediate to sil iceous, intrusive stocks _ 

a t least inferentially. One of the corollary observations of the above 

is that large batholiths of the "Sierran Granite" type do not appear to 

have large hydrothermal haloes, even in the roof zone, and the alteration 

appears to be nearly "dry"; that i s , almost purely thermal rather than 

hydrothermal. Some of the best studied and best reported zones of 

hydrothermal alteration are related to "porphyry copper" type minera

lization. In addition, the recent l i tera ture has provided some good 

generalized models of the porphyry copper system (Jerome, 1966; Lowell 

and Guilbert, 1970; S i l l i t oe , 1973; James, 1971; and Hollister, ^ ^ , 1974) 
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TABLE I 

TYPES OF HYDROTHERMAL ALTERATION NOTED IN GEOTHERMAL AREAS 

Geothermal A l te ra t i on 
Area Depth Type Reference 

1. The Big Geysers Surface Arg i l l i za t ion 

300 to 5,000' Arg i l l i za t ion 
and s i l i ca t ion 

2. Salton Sea Above 1,500' Kao l in iza t ion 
(Niland) ( a r g i l l i z a t i o n ) 

) 1 ,500 to K-^spar and 
4,000' A l b i t e , some > Helgeson, 

s e r i c i t i z a t i o n | 1968 
quartz veining 

Below 4,000' B i o t i t i z a t i o n 

l i 3. Yellowstone Above 180' A r g i l l i z a t i o n White, ^ t ; ^ , 
(Montmori l loni te 1971 

Pi and Kao l in i te ) 

4. Lassen Park Surface A r g i l l i z a t i o n Anderson, 
P Hot Springs (Kao l in iza t ion 1935 
k l and S i l i c i f i c a t i o n ) 

l-'T 
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.;̂  The three-dimensional distribution of the physical parameters indicated 

by these models provides the basis for predicting the response of such a 

system to various geophysical and geochemical measurements made at the 

time of i t s formation. One of the best of the recent papers relates the . 

evolution of the porphyry copper at El Salvador, Chile, to an acid 

hot springs system (Gustafson and Hunt, 1975) in a manner that accounts 

well for the formation of the acid-sulfate-chloride thermal waters of 

volcanic origin described by White, 1957. As noted by S i l l i toe , 1973 and 

1975, the porphyry copper system is often, though not always, a part of 

the subvolcanic environment and that hydrotherma-l alteration and ores 

in the volcanic environment are probably relatable to a porphyry copper 

system even where l i t t l e or no copper is present a t the level of 

observation. I t is these observations that make the porphyry copper 
) 

model a compelling one. 

We will thus proceed to investigate how far a porphyry copper 

analogue allows us to proceed in interpreting the data from geothermal __ 

[ j exploration. 

^- EVOLUTION OF A GEOTHERMAL SYSTEM 

B 
til: For the purposes of this discussion we will consider the evolution of 
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a geothermal system in three separate stages: 

1. Intrusion of a small siliceous to intermediate stock into 

a high level in the crust, 

2. Separation of juvenile hydrothermal fluids from the stock 

as a late stage of i t s crystall ization, and 
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3. Development o f convectively dr iven meteoric water hot 

springs system. 

This separation whi le convenient f o r discussion must not be viewed as 

a natural d iv is ion in the development o f the system because we must recog

n ize, f o r example, tha t as soon as unusual quant i t ies o f heat are introduced 

in to saturated permeable rocks convoctive cool ing must begin. 

Stage 1 

Figure 1 shows i n plan and cross sect ion the in t rus ion of a small 

s i l i ceous to intermediate magma to w i t h i n about 5 kilometers o f the surface 

of the crust . The s ize and composition of the in t rus ion are suggested by 

the porphyry copper model (Lowell and Gu i l be r t , 1970) and by the composi

t i on of the small young extrusive bodies s p a t i a l l y associated w i th many 

hot springs areas. Lowell and. Gui lber t have presented a table which 

characterizes 27 major porphyry copper deposits i n terms of 43 geologic 

and mineralogic features and then suggests a typ ica l porphyry copper 

system based upon the tab le . The "Typical Porphyry Copper" deposit (TP.C) 

re fe r red to in th i s paper is taken from Lowell and Gui lber t 's 1970 

Table I . The TPC igneous host rock is 1.2 ki lometers (4,000 feet) by 

1.8 kilometers (6,000 feet) in maximum plan dimension and consists of a 

passively emplaced sequence of rock compositions ranging from d io r i t e 

to quartz monzonite to quartz monzonite porphyry to quartz porphyry. 

The passive emplacement suggests t ha t whi le doming i s present above 

many porphyries the most important means of emplacement is "replacement, 

s top ing, and ass imi la t ion" (Lowell and G u i l b e r t , 1970) of the wal l 

rocks, and that the body rose in response to buoyancy forces. 
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Figure 1. Model geothermal system. Stage 1, diapiric intrusion of an 

intermediate to siliceous magma to a high level within the 
crust. 
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w* >̂  The source of in t rus ive material i s presently a matter of much debate 

;— and the depth of or ig in of the TPC and geothermal areas in a p la te tec tonic 
I ' ; 

! -*' 

nxjdel must await, for example, the plate tectonic rationalization of the 

t i present configuration of the Basin and Range province (Rogers, e^ al_, 1974; 

Hose and Taylor, 1974). However, several aspects are clean; the source 

L is "deep" and regional scale structural preparation (deeo reaching regional 

r faults) seems necessary to allow such a small amount of magma to rise to 

a high level within the crust. The magma must rise under the impetus of 
r~7~i 

\ \ gravity forces along these regional faults until i t reaches some sort of 

.._̂  equilibrium (passive intrusion) where buoyancy or density forces are 

balanced by increasing viscosity and the inertia of the wall rocks. If 

the magma does not stop in i t s ascent, a volcano or pumice dome is the 

product and the heat is dissipated. In some areas, for example, at Coso 

Hot Springs, porphyry copper extrusives may exist (Austin, 1954). These 

areas may have heated too l i t t l e crust to be significant as geothermal 

areas. 

The structural pattern suggested in Figure 1 is the classic anti- -

thetic dome, a concept which has much support from mapping in both 

epithermal mining d is t r ic t s and porphyry copper d is t r ic ts (Wisser, 1960) 

and wery recently good theoretical support (Koide and Bhattacharji, 1975). 

I t is the basic structural accommodation to the addition of material to 

a b r i t t l e crust. That the in i t ia l failure is generally b r i t t l e is perhaps 

a further indication of the high level of emplacement in the crust. In 

many places there is evidence of this radial and concentric fracture 

pattern, with or without visible structural relief, around hot springs 

. areas. 
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The temperature model shown on Figure 1 combines the Basin and 

Range temperature gradient suggested by Diment, et^ aj_, 1975, w i th our 

speculations on the e f f ec t o f the magma. Evidence f o r magma tempera

tures comes from f l u i d inc lus ion studies (Roedder, 1967) and thermo

dynamic considerations (Meyer and Hemley, 1967). We expect that the rate 

o f magma movement may be geological ly rapid but sensibly slow. The 

steep temperature gradient w i th in the magma, o f course, is to suggest 

convective heat t r a n s f e r , which is also perhaps suggested by the complex 

pat tern of pe t ro log ic compositions w i th in the i n t r us ion (see f o r example, 

Gustafson and Hunt, 1975). 

Stage 2 

Figure 2 shows the separation of a j uven i l e hydrothermal f l u i d 

from the c r y s t a l i z i n g magma a t a la te stage o f the c r y s t a l l i z a t i o n pro

cess. The la te , stage separation is suggested by the existence of l a te 

unal tered, h ighly s i l i ceous porphyr i t i c dikes (Lowell and Gu i lber t , 

1970) in TPCs and the fac t that the mineralogy of the highest temperature 

alterat ion-phases i s very s im i l a r , i f not i d e n t i c a l , to the l a tes t in t rus fve 

phases. Figure 3 is a schematic diagram o f the a l t e ra t i on zoning 

produced by th is hydrothermal f l u i d in the wal l rocks and int rus ions 

at the San Manuel-Kalmazoo porphyry copper (Lowell and Gu i lbe r t , 1970). 

The depth temperature diagram on Figure 2 shows a series o f steps 

w i t h i n the hydrothermal f l u i d zone which is intended to represent 

convective cool ing w i th in "react ion f ron ts " in each of these a l te ra t ion 

zones. Each react ion f r on t may be pictured as a p a r t i a l l y se l f - sea l ing 

f ron t that approaches local thermodynamic equ i l i b r i um, and which is 

8 
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Figure 2. Model geothermal system. Stage 2, separation of a juvenile 
hydrothermal fluid from the crystallizing magma. 
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enlarging i t s e l f outward at the expense o f the next outer zone. Note 

that the out l ines of the zones of penetrat ion on Figure 2 are cont ro l led 

by the s t ruc tura l plumbing generated by the i n t rus ion i t s e l f , and that 

the pa r t i cu la r mineralogy of the a l t e r a t i o n zones is in par t a funct ion 

of the chemical composition o f the wal l rocks invaded. The composition 

o f t h i s hydrothermal f l u i d can be determined from chemical studies o f 

f l u i d inclusions (Roedder, 1967) and o f volcanic emanations (White, 

1957) as wel l as from the thermodynamics re la t ions o f the minerals 

produced (Meyer and Hemley, 1967). I t is perhaps best described as a 

NaCl br ine fo r which the Salton Sea (Niland) geothermal area has provided 

some o f the best data (White, Anderson, and Grubbs, 1963). The e l e c t r i c a l 

;:•; r e s i s t i v i t y o f th is br ine is ce r ta in l y less than 1 ohm-meter and perhaps 
' i . 

as low as 0.1 ohm-meter. 

F-]2 
U The zone of quartz vein ing and "c rack l i ng " (Figure 3) extends from 

Id 

n 

m 

f ' l 
i 

i' 1 

the innermost core to the p r o p y l i t i c . a l t e r a t i o n .zone. these vein lets 

make up a very large por t ion o f the rocks w i t h i n the inner a l te ra t ion __ 

zones but they do not represent tec ton ic features or a tec ton ic f ab r i c . "_ 

The vein lets have essent ia l l y random o r ien ta t i on and they die out i n 

a l l d i rect ions (Gustafson and Hunt, 1975) ( i nd i ca t i ng hydrostat ic l oad , 

not l i t h o s t a t i c ) . Thus except fo r the lack o f systematic o r i en ta t i ons , 

they look l i k e tension gash ve in l e t s . I t is suggested here that these 

vein lets are a par t o f the physical response o f the system to the abundant 

chemical a l t e r a t i o n reactions tak ing place and therefore only r e f l e c t wery 

local physical (essent ia l l y hydrostat ic ) response to the chemical system 

( therefore the lack of o r i e n t a t i o n ) . This is extremely important f o r 

geothermal explorat ion because these primary (Stage 2) a l t e ra t i on reactions 

11 
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(Figure 4) take place over a r e l a t i v e l y l im i t ed range of temperatures 

(300°C to 400°C) (Meyer and Hemley, 1967), and i t is here suggested that 

th is veining is the source of the measurable microearthquakes observed 

over geothermal areas and tha t the depth to microearthquake anomalies 

recorded i n geothermal areas represents the depth to temperatures of 

300°C to 400''C. In other words, we have avai lable a geothermometer that 

gives a depth est imate. 

Stage 3 

The development o f a convectively driven meteoric water hot springs 

system is i l l u s t r a t e d on the sketches of Figure 5. This does not d i f f e r 

in any s i g n i f i c a n t way from the genetic model o f the El Salvador, Ch i le , 
I i 
Â  porphyry copper (Figure 6) in te rpre ted by Gustafson and Hunt (1975) from 

! ,"^) 25 man-years o f geologic data. They note tha t the acid hot springs 

stage has produced abundant p y r i t i c minera l izat ion and a rg i l l i e a l t e ra t i on 

I I i n the uppermost levels of the mine. 

' ] The rad ia l and concentr ic f racture pattern shown on Figure 5 and 

the a l t e ra t i on that is mappable at the surface re lated to th i s f rac tu re 

plumbing are often recognizable in careful image i n te rp re ta t i on . In 

desert regions th i s pattern i s sometimes seen in playas on thermal 

imagery. The known hot springs are most often located at the in tersect ion 

o f a rad ia l and a concentric f r a c t u r e , the best plumbing perhaps, and only 

very rare ly d i r e c t l y over the i n t rus i ve heat source. Thus, perhaps, 

the common experience of d r i l l i n g in to cooler ground beneath a hot 

springs area. 

'' 
V , J 

r-x. 
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Figure 4. Experimental Reaction Equilibria for Minerals in the System 
KjO-AUOj-SiOz-HzO in 0.5 Molal KCl solution. Similar curves 

^are also.shown for albite-paragonite-Na-montmorillonite 
relationships and for approximate breakdown of anorthite. 
Appropriate reactions for lines 2, 3, and 4 are as follows: 

.nKAISijO, + 211* ^ KA1:(AlSi,(),o)(01I), + (;SiO, + 2K+ 
h - M . I . | . a r »i-rir i tc 

9KA!;(AlSi,{),o)(011), + IW* 31U0 - ^ .1AI.5i.0j(<)II), + 'iK* 
" • ' " ' " • kao l in i l . . 

Al:Si;O»(011), + 2SiO, *-AUSi^OroCOIl), + 11-0 
|iyru|iliyllile Vanliiiilc 

«) 

(3) 

(4) 

Dotted fields suggest approximate positions (but not nec-
cessarily ranges) of types of wall rock alteration indicated 
in the text, as best judged from mineral asseirfclages and most 
probable temperatures, ^rom Meyer and Hemley, 1967.) 
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Figure 5. Model geothermal system. Stage 3,.development of a convectively 
driven meteoric water hot springs system. 
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The temperature profile shown on Figure 5 is intended to indicate 

a number of levels of convective heat transfer within this vertical 

column. Figure 7 gives our interpretation of the meaning of the tempera

tures estimated from chemical geothermometers based upon a porphyry 

copper model. The suggestion here is that these temperatures could 

represent the temperatures from any convectiveJ eve1 (level of approach 

to chemical equilibrium) within this complex system, but almost certainly 

some level spatial ly above the meteoric/juvenile water interface except 

where the hot springs sampled are of unusual sal ini ty . Figure 7 

suggests two other sources of temperature estimates that also give an 

estimate of depth to the specified temperature. The f i r s t is referred 

to in the previous discussions on alteration zones, veining, and 

crackling, and the second will be treated in the discussion on aero

magnetic interpretation. I t does seem possible to build a crude 

temperature-depth profile of a geothermal prospect based upon chemical 

A 
•-̂  temperatures and geophysical surveys. 
i ' - i - ' • ' 

i •j Figure 8 indicates the expected magnetic signature of a geothermal-

,,, area based upon a porphyry copper model. The Salton Sea (Niland) 

--' geothermal area, for example, is a relatively simple aeromagnetic high 

7 (Griscom and Muffler, 1971) which would indicate that the zone of 

.'! 

magnetite s t ab i l i ty is relatively intact. We feel that the intrusive 
2 
!j interpretation of Griscom and Muffler is much too simplistic for the 

P̂  data available on this system. Figure 8 also indicates the magnetic 

^ signature that we would expect from an older erosion breached system, 

i or possibly a system intruded at a higher level. 

!:••' ' X J 
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Figure 7. Model geothermal system, thermal regime and significance of 
temperature measurements. 
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In addition, Bhattacharyya and Leu (1975) have indicated that we 

might expect to be able to calculate the depth to the Curie isotherm 

(520°C to 580*'C depending upon the composition ofthe magnetite) if we 

had long flight lines and, very carefully taken aeromagnetic data. In the 

case i l lustrated in Figure 8 we might expect a very low amplitude, long 

space frequency negative anomaly from the perturbation in the Curie 

isothermal surface. The depth to the anomaly can.be calculated by 

modeling the particular geologic configuration or by frequency analysis 

of the data. In practice Bhattacharyya and Leu use both approaches. 

Figure 9 indicates the results to be expected from a microearth

quake survey. We suspect that the epicenter depth as indicated probably 

represents a mean depth to a temperature of about 350°C. Neither the 

depth nor the temperature can be estimated with any precision but the 

figures and spatial locations are useful in interpreting other data. 

The heat and a rg i l l i e al teration of geothermal areas appear to preclude 

the storage of enough strain energy to produce an earthquake as large 

as Richter magnitude 1 even though the geothermal area is located on a 

seismically active fault as at the Big Geysers, California. The Big 

2 
J Sulfur Creek fault zone has a number of recorded earthquakes of Richter 

f;i magnitude +2 or larger but none of these occurred at the Big Geysers, 

where Hamilton and Muffler (1972) found an anomalously large number of 

microearthquakes (Richter magnitudes of -2 or less) . The meaning of 

this anomaly in terms of depth and temperature as suggested above is 

that at a depth of 4 + 1 kilometers the temperature is 350°C + 50°C. 

Figure 10 indicates the model for interpreting te l lur ic resis t ivi ty 

surveys and magnetotelluric depth soundings. The detectabil ity of the 
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Figure 9. Model geothermal system, seismicity. 
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115* conduct iv i ty zones versus frequency is based upon simple skin-depth 

ca lcu la t ions (S t ra t t on , 1941, p. 504) and may be too simple an analysis 

but the order of magnitude should be preserved. The r e s i s t i v i t y values 

used are ca lcu lated from spec i f i c conductance data tabulated in White, 

Hem, and Waring (1963) and are fo r the solut ions ind icated at 25°C. 

No allowance was made f o r increase in conduct iv i ty w i th temperature. 

Figure 11 i s a simple density model of the system which would 

account fo r the k ind of pos i t i ve grav i ty anomaly found at the Salton 

Sea (Ni land) geothermal area (B ieh ler , ^ aj_, 1964). In the Basin and 

Range the block boundary f au l t s cause very steep g rav i t y gradients 

and also often l oca l i ze the geothermal in t rus ions so that grav i ty 

n surveys can be d i f f i c u l t to i n te rp re t i n terms of the simple model. 

In t rus ions i n t o c r y s t a l l i n e bedrock without sedimentary cover could have 

U negative grav i ty anomalies. 

u. 

cGi 

I2i 

n 
- < 

I ! 

^J 

CONCLUSIONS 

The TPC model described above explains a number o f the more puzzl ing 

aspects o f many geothermal areas and allows fo r an i n t e r n a l l y consistent 

i n te rp re ta t i on o f many o f the kinds of data gathered in geothermal 

exp lorat ion and va luat ion. This i s perhaps the best j u s t i f i c a t i o n of 

such a model. 
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7. TECHNICAL PLANNING 

7.a EXPLORATION PLAN 

The objective of the exploration plan is to obtain the data and provide the 

information and knowledge from which an optimum location can be selected 

for the confirmation well (production test well) with maximum probability 

of encountering multiple fault planes, fault zones, and/or fractures within 

the projected test well depth of 3,000 feet subsurface. 
t 

The target of the production test well is one or more subsurface zones 

where fracture permeability can provide circulation of geothermal waters 

1 for the well to produce sufficiently large volumes at the surface. 

The exploration plan consists of six phases: 

!• Detailed^_review of published geological data—from State and 

Federal sources, special districts, commissions or other entities 

contributing to local knowledge; individual opinions, experience, 

and judgment of informed persons. 

Review of available literature has already commenced in the prepa

ration of this proposal and discussion with Mr. John Anderson, 

Idaho Department of Water Resources, and others . It will be 

intensified and broadened to include all available sources and the 

compilation of diverse geological data and interpretations on base 

maps of sufficient scale to facilitate transferral of accurate 

locations from map to ground and vice versa . 

The work at the University of Utah Research Institute (UURI) by 

Strusbacker and others (1980) will be obtained as soon as pos-

ible sible. Aerial photo coverage will be obtained and analyzed. 

2. .Bg:tai]jid.^ield-,,4£9jjk:_jt.o__confirm or find, measure, and map all 

surface manifestations of faulting and fracturing in and around 
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the Magic Hot Springs area. 

Two reconnaissance trips have been made into nearby locales in 

preparation' of this proposal. Field work will be planned and 

conducted several miles, or as necessary, into surrounding areas 

to confirm or modify earlier work, discover-new evidence, measure 

, and map all criteria pertaining to faulting and fracturing and the 

distribution of rock types as evidence of multiple intrusions and 

deep fractures or ven ts . 

3 . Close-network geophysical survey through and around the area, 

to measure the electrical and magnetic properties of the rock and 

rock-fluid systems adequately to allow interpretation of the 

location and geometry of faults and fractures. 

The dipole-dipole electrical surveys widei^^jiS^^/TavMr^/S^iree^^JrJK^ 

|fidtti;flrmWiyr^stj,ga.g(»^in_jJ>c~P^^ are expected to be of 

limited use in the Magic Hot Springs area oecause water analysis 

indicates insufficient dissolved solids in the- geothermal waters. 

/I/ 
,- ... E. Sheriff. < ^ 2 ^ 
Alan ^ s e / t o - ' ' , ^ : ^ 

'am, Seiscom / 

ffice. - ^ 

At this point we are evaluating the overall advantages of combined 

electromagnetic (EM) and magnetometer surveys run simultaneously 

on the ground with portable equipment suitable for hilly terrain, 

to provide economical, close-spaced grid coverage of some miles 

through and beyond the Magic Hot Springs si te. 

Numerous methods are available for EM field work and classed 

according to the actual measurement made, such as polarization 

117 



i.J 

u 

ellipse, intensity and phase components, dip-angle measurements, 

and so on. 

In the final selection for the geophysical survey, we will con

sider all factors such as source power, reliability, speed, and 

simplicity for field operation, on the one hand, and depth of 

penetration from increased source power and larger transmitting 

loop, on the other. We favor the methods that measure both in-

phase and quadnature components because they provide more informa

tion about the anomalies, even though they are slower and require 

more competent operators. 

The companion ground magnetometer survey will include gadiometer 

measurement of vertical gradients to facilitate the quantitative 

determination of anomaly depth, magnetic moment, shape, and 

location. 

Again, we favor a method that entails somewhat more field work and 

more care in obtaining the data ( e . g . , magnetic cleanliness of 

operator, positioning of sensors, e t c . ) , but believe these are 

justified by better geological resul ts . 

• .-1 T-

2: 4. DriUing and completion of three.thermal gradient holes to depths 

> of 1000 feet or until drilling mud returns reach 125''F; followed 

I i .-. // by three or more borehole temperature gradient surveys per hole 

until temperature gradient stabilization is reached. 
n • • • 

Locations of the three temperature gradient measurement holes will 

[-': be selected to complement the geological and geophysical work and 

to provide a reasonably uniform geometric coverage of the acreage 

in order that maximum interpretation can be made of isotherm 

\G patterns as the holes are monitored. 

i I The temperature gradient wells will be drilled with a Failing 1500 

- or equivalent r ig . The prognosis for the proposed wells is listed 

y 
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G in Table 12 and the schematic of the proposed wells is shown in 

Fig. 16. The wells will be drilled through a 7-inch surface 

casing set at 40 feet. A 6-1/4 inch hole will be drilled to 1000 

feet or until- driUing fluid returns are 125''F, whichever occurs 

first. A 4-1/2 inch casing string will • be run to bottom and 
• I — • . 

cemented to the surface. 

j 1 5. Plotting of temperature survey data on base maps and cross sec-

-̂' tions, contoured for analysis of heat flow, identification of 

,.-T, aquifers and permeable zones and lateral and vertical components 

;jj of subsurface water movement toward the present hot spring and 

well site or elsewhere within the acreage. 

6. Ongoing and final integration of all data into comprehensive 

analyses and displays with assessment of the distribution and 

location of subsurface zones of fracture permeability and recom

mendations on the optimum location of the confirmation well. All 

compilations and graphic displays will be prepared, with document

ation, for presentation and third-party inspection and analysis. 

I 
D 

i ! 

; 1 

IJ 

0 
. [1 
'..J 

n 
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TABLE 12 

MRI/GFI TYPICAL TEMPERATURE GRADIENT HOLE DRILLING PROGRAM 

1. Prepare road and location (size of location dependent on rig obtained). 

2. Drill 12-1/4 inch hole to 45 feet. If formation at this depth is 

adequate as a casing seat, run and set 40 feet of 7-inch 17# H40 ST&C 

casing and cement to surface. 

3 . woe 12 hours under pressure . 

4. DriU 6-1/2 inch hole to 1000 feet or until mud return reaches 125"*F, 

whichever occurs first. This section shall be drilled with fresh water 

or the minimum gel mud that will permit drilUng. 

5. Run and set 4-1/2 inch 9.5# H40 ST&C casing at total depth. Equip 

casing with 4-1/2 inch float shoe and a baffle 1 5 - 2 0 feet above shoe. 

Use centraUzers 50 and 100 feet above shoe. Displace cement with 

water. Bump plug and hold pressure on casing for eight hours to 
LX. 

prevent flowback. Use a one-plug cementing head. 

'• ' 6. After 12 hours , release pressure, check top of plug with wire line-or 

p; driU pipe. If cement has not moved, add 4-1/2 inch casing by 2-inch 

iJ pipe swage, 2 inches fuU opening valve, tapped bull plug and bleed 

valve. Release r ig . 

7\ 
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1/2" Needle valve 

2" Tapped bull plug 

2" Full opening valve 

<P̂'''̂ '̂  Cellar as needed for available drilling rig 

k" X 2" Swage 

A-1/2" Casing collar 

7" Conductor pipe set In 12-1A" hole 

@ AC ' ' ' I 

17# HAO Rnge 2-ST&C 

6 - I / V Hole 

A-1/2" Casing set^at total depth set in 6-1/A" hole 
and cemented to surface 

9 .5 -# HAG Rnge 2-ST&C 

CentraUzers at 50* and 100' above total depth 

A-1/2" Float co l l a r 

Total depth - 1000' or at point where mud 
returns while d r i l l ing are 125 F 
whichever occurs f i r s t 

Figure 16—Schematic of typical temperature gradient hole 

121 



.;,;;.' 7.b PRELIMINARY DRILLING PROGRAM 

After the exploratory program has identified a specific site and refined 

I , the driU hole conditions, a detailed drilUng program wiU be presented, 

addressing the foUowing major considerations and refined from this p r e -

7 Uminary plan to meet aU site-specific and resource-specific conditions. 

pr; Our preUminary driUing plan is p re sen ted in the product ion weU prognos is 

(Table 13) and in sect ions 7 .b 1 - 11 , foUowing. I .i 
', i 

lid 

2 The proposal is predicated on proving or disproving the presence of a geo

thermal reservoir capable of producing sufficient water to meet the energy 

P needs of a 2,000,000 gaUon per year ethanol plant . The program is 

designed to meet this need of 650 gal/min of water at an assumed tempera

ture of 280**F. The 280**F water temperature is within the range predicted 

-' by geochemical thermometers, and was estabUshed as that needed to permit 

i-̂  "cooking" of mash in the ethanol process. 

r'̂  -
The program envisions encountering a volcanic stratum sufficiently frac-

1 I tured to permit production equal to or exceeding this estabUshed need. 

The presence of fracturing is critical and the drilUng program is as 

' j i simple and as inexpensive as pos'sible to determine whether such fracturing^ 
I G . - ' 

is present . The weU casing program was designed to permit use of_ a 

downhole pump large enough to meet the ethanol plant needs, in the event 

the weU does not flow naturally. 

7 . b . ( l ) Rig Selection 

The production weU wiU be driUed with a FaiUng 3000 or equivalent rig 

capable of drilUng to a minimum depth of 3,000 feet. , It wUl be equipped 

with a minimum of a double blowout preventer of 2,000 psi rating or higher. 

In addition to the blowout preventer, a 10-inch fuU opening 2,000-psi 

rated gate valve will be mounted below the blowout preventer during driU

ing operations. The rig will also be equipped with a rotating head 

2 

UJ 

f G 
' • / 

' / ^ 
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TABLE 13 

DRILLING PROGRAM FOR PRODUCTION^WELL 

1. Build access road and location (location size and configuration wiU be 

determined by rig avaUable). 

2. Drill 17-1/2 inch hole to 100 feet with water or minimum gel mud to 

permit driUing. 

3 . Run 100 feet of 13-3/8 inch H40 48# ST&C casing and cement to surface 

with Portland cement. 

4 . woe 12 hours under pressure . 

5. Drill out cement to shoe and test with 500 ps i . 

6. Drill 12-1/2 inch hole to 1000 feet or mud returns at 135*» whichever 

occurs first. 

7. Run and set at total depth 9-5/8 inch J55 36# ST&C casing. Cement to 

surface with API grade G • cement with 40% SiUc's flour. Casing" 

equipped with 9-5/8 inch guide float shoe and float coUar. Central-

izers 50 feet and 100 feet off bottom. 

8. woe 12 hours under pressure . 

A,... 
9. Set 9-5/8 inch x 10-inch flange 2000 psi casing head. 

- ^ 

L ^ 10. DriU out to shoe and test with 500 psi . 

11. Drill 8-3/4 inch hole to maximum depth of 2000 feet. Anticipate lost 

circulation may result in a lesser depth. 

12. Run and set 7-inch casing to total depth. Overlap 9-5/8 inch a minimum 

of 1̂ 50 feet. 

<27)^ 
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13. DriU 6-1/4 inch hole to 3000 feet. 

14. Run and set 5-inch pre-perforated liner on bottom. 
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., .^ while drilUng below the 9-5/8 inch casing. 
i ' - ^-..^ 

j ] 

7.b.(2) Borehole Configuation 

The schematic of the proposed weU is shown in Fig. 17. The schematic 

r-1 shows the weU equipped with pumping equipment. A conductor string of 

ili 13-3/8 inch casing wiU be at 100 feet in a 17-1/2 inch hole and cemented 

to the surface. A 12-1/4 inch hole wUl be drilled to 1,000 feet or untU 

j i drilUng fluid returns are 135°F, whichever occurs first . A 9-5/8 inch 

casing string will be run to total depth and cemented to the surface. An 

{ i 8-3/4 inch hole will be driUed to 2,000 feet or untU drilUng fluid 

returns are leo^F, whichever occurs first. A 7-inch Uner wiU be set at 

pj total depth overlapping into the 9-5/8 inch casing a minimum of 150 feet 

'^ and cemented in place. A 6-1/4 inch hole wUl be driUed ahead untU a 

o total depth of 3,000 feet is reached and a 5-inch perforated Uner wiU be 

Li ) • r u n . 

"̂5 This program is necessarily tentative. It is anticipated that commercial 

production wUl be found in fractured volcanic strata. . Such fractured 

! :| sections can present lost circulation problems, making revision of the 

" program necessary. The program outUned here is designed to permit using a 

downhole pump adequate to produce 500 to 1000 gal/min. The existence of an" 

artesian spring/weU indicates that some natural flow may be expected, but 

whether this would be a commercial-size flow is unknown. The presence of 

artesian flow is considered a positive factor and a shaft-driven downhole 

turbine pump is projected. 

r-i 

n 

^ 

2 
1. 7 

• f " 

7.b. (3) DrilUng Fluid Programs 

The weU will be drilled insofar as possible with water. If artesian flow 

or drilUng problems are encountered, minimum weight gel muds wUl be used. 

The presently produced water is not highly mineralized and no adverse 

effects on the prospective producing. interval from use of fresh water is 

anticipated. 
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;^i***^^>^^i--17-1/2" Hole 

Vertical electric motor 

10" Flanged tee 

9-5/8" Casing head 

Cellar - depth 6 size dependent on available rigs 

13-3/8" Conductor pipe set at 

100' and cemented to surface 

7" Production tubing 

Shaft driven turbine pump at 500' 

12-1/2" Hole to 1000' or mud return 

temperature of 135 F 

9-5/8" Casing cemented to surface 

-8-3/A" Hole to 2000' 

7" Liner overlapping 9-5/8" a minimum of 

150' (850'-2000') and cemented 

5" Preperforated casing liner (not cemented) 

with 100' overlap in 9-5/8" casing 

6-1/A" Hole 

Total depth -3OOO' 

Figure 17—Schematic of planned production well. 
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7.b.(4) Formation Identification 

A logging service wiU be retained on the location to record drilUng 

operations. The foUowing data wiU be recorded and plotted in graphic 

form: 

1) drilUng rate 

2) bit weight 

3) bit RPM 

4) drilUng fluid temperature 

a) into hole 

b) out of hole 

5) mud return chlorides (every 50 feet) 

6) mud weight 

7) drilUng fluid circulation rates 

8) H2S monitoring of drilUng fluid (continuous) 

In addition, the samples will be examined, geologicaUy described, and 

plotted in graphic form. 

7.b.(5) Casing Program 

The casing program has been described above in the drilUng section as to 

size and setting depth. The 13-3/8 inch conductor pipe wiU be API grade 

H40, weight 48#/foot; the 9-5/8 inch casing wiU be API grade J55, weight 

36#/foot; the 7-inch wiU be grade J55, weight 20#/foot; and the 5-inGh 

Uner wUl be J55, weight 11.5#/foot. The water presently being produced 

has not caused corrosion of the surface exposed piping. The pH of the 

water is nearly neutral (6.9) and minimum corrosion is expected. No 

specific corrosion aUowance has been made in the casing program; however, 

aUowable stresses correlated into required pipe waU thickness compared to 

anticipated pressure would correlate to an aUowance of 3/32 inches at the 

point of maximum pressure and greater at lesser pressures . 
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7.b.(6) Cementing Program 

Conductor pipe in the temperature gradient holes wiU be cemented by the 

single-plug method using Portland cement. The same procedure wiU be used 

for the 4-1/2 inch casing string in the temperature gradient holes. The 

remaining casing strings in the production weU wiU be cemented by the 

single-plug method using high temperature cement compounded from API class 

G cement with siUca flour. Exact compounding wUl depend upon driUing 

temperatures encountered. 

7 .b . (7) Support Services 

A mud logging unit wiU be used to consolidate data on driUing operations 

and to monitor any H2S production, although the existing artesian hot 

weU does not produce H2S in noticeable quantities. 

7 .b . (8) WeU Development 

At this time no well stimulation is anticipated-, in .view of the geological 

appraisal that production in commercial quantities can be expected only if 

the prospective reservoir rock section is naturally fractured. 

p 7 .b . (9) WeUhead Equipment 

n Wellhead equipment wiU consist of oUfield type steel casing head or heads 

'̂- that wiU accommodate blowout preventer equipment. AU wiU be rated at a 

,_, minimum of 2,000 psi working pressure . WeUhead equipment added after 

2 completion will depend on the type of weU completed. Should the weU flow 

naturaUy at commercial ra tes , the equipment wiU be different from that 

needed for downhole pumping equipment. ~ 

7.b.(10) Description of Intended Disposal System 

The produced water from the existing artesian hot weU is relatively fresh 

(1213 ppm TDS and 85 ppm chlorides). Should the water from a deeper weU 
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exhibit the same mineral content, surface disposal should be feasible. 
f | ; " " " 

if; Present artesian flow is discharging directly into Magic Reservoir. 
• • ? " - ' - ' 

f; In the event the water from a deeper well proves more highly mineraUzed 

and surface disposal is inappropriate, a disposal weU would be driUed to 

n inject this water into the producing horizon, preferably at a greater 

2 depth. The planned work reflected herein shows the drilUng of a disposal 

j_^ weU as an alternate program depending on the results obtained in driUing 

! j the producing weU. An injection weU would be driUed in the same manner 

as a producing weU. 

U 

n 

2 

7 . b . ( l l ) Well Abandonment 

Should information gathered during drilUng operations show the weU to be 

unsuccessful, it wiU be abandoned by placing cement plugs in the hole. 

Abandonment woiUd be conducted in accordance with State requirements, to 

prevent migration of fluids in the weU bore between permeable zones. The 

top 50 feet of casing would be cemented, the casing cut off below ground, 

and a steel plate would be welded over the top of the casing. The ceUar 

woiild be fUled and the site restored to the landowner's satisfaction. 
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7.C PRODUCTION WELL TESTING 

The testing planned for a successfiU fuU-scale weU can be outUned only 

in broad terms at this time. If the weU is capable of flowing, one test 

procedure wiU be used; however, if the well does not flow and a downhole 

pump is required, a different procedure wiU be used. Even in these two 

postulated situations, the temperature of the produced fluid could require 

further changes. The foUowing situations are discussed as iUustrations 

l'\ and do not reflect aU the testing situations that could be encountered. 
Gi 

7;] 1. WeU flows naturaUy with surface temperature of produced fluid at or 

IJ below igS^F. Under these conditions, water could be measured by meter, 

either positive displacement or orifice, or by a weir. Downhole pres -

• 2 

2 
T l 

y 

2 

w 
\ 

n 
n 
IJ 

n 

L.J 

• ' ' - } 

; I 

LJ 

sure would be determined by wireUne instruments. 

j I 2 . WeU flows naturaUy with surface temperature above 195''F. Flow of 

water would have to be measured under sufficient pressure to prevent 

flashing of part of the water before measurement. Measurement wovild be 

accompUshed by a positive displacement or an orifice meter. Downhole 

pressures woiUd be determined by wireUne equipment. Should the 

produced water temperature be sufficiently in excess of 195°F, instal

lation of a steam-water separator would be necessary with independeiit 

measurement of steam and water. 

3 . WeU does not flow naturaUy and turbine pump instaUed, weUhead fluid 

temperature 195'*F or less . Production measurement would be made with a 

^ positive displacement or orifice meter or a weir. Downhold fluid 

levels would be determined by an air tube nin in the anniUus between 

the pump tubing and casing. 

4. WeU does not flow naturaUy at commercial rates requiring pump instal

lation and produces fluid with a weUhead temperature above 195''F. 

Production measurement would be by a positive displacement or orifice 

meter. This wotdd be accompUshed by holding sufficient back pressure 

to prevent flashing prior to measurement. Should the produced 
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temperature be sufficiently in excess of 195* ,̂ instaUation of a steam-

water separator woxild be necessary with independent measurement of 

steam and water by orifice meters. Again, downhole pressure would be 

determined by an air tube. 

The measurement instrumentation contemplated here is less accurate than 

would be used in a field research project. The entire project is designed 

to prove whether a fidl-scale weU can be completed to meet the energy 

needs of an ethanol plant from geothermal water production. As noted in 

the drilUng section, the production weU is designed to do this as 

i I economicaUy as possible and the same rationale was used in laying out this 

program. The data coUection proposed here permits an evaluation of the 

weU's producing characteristics and effective pay interval. 

i j ^ 

p i 
• • 1 

. . .J 

n 
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8. COST-SHARE PLAN 

The proposed cost-share plan is based on two assumptions: 

a. that the quaUty of the geothermal water is such that steam can be 

flashed using off-the-shelf equipment, and 

b . that the well depth does not exceed 3,000 feet. 

The proposed criteria for cost-sharing are shown in Table 14. These cr i

teria were developed on an appraisal of degree of "success". The degree of 

success of the project is estabUshed in terms reflecting usable heat 

produced compared to that needed by the end user—in this case, a 2-

mUUon-gaUon-per-year ethanol plant. Any secondary or cascading uses 

would subsequentiy be suppUed with the same water having less available 

heat per unit of production, would tend to be seasonal, and coxUd be viable 

only if the chemical content of the water is acceptable. 

The measure of usable heat produced is a function of both volume and tem

perature of the water produced. The needs of the 2-miUion-gaUon-per-year 

ethanol plant have been estabUshed at 600 gal/min of 280°F water. How

ever, if the producing weU exactly met this demand, no aUowance woxUd" 

exist for possible decreasing weU production capacity or decreasing water 

temperature. The nature of wells is to undergo decUne in production rate 

with time. To aUow for this decUne we assumed that a completely success

ful weU would produce water at 300*>F or higher temperature at a rate of 

j 1 675 gal/min or more. This is used in constructing the cost sharing matrix. 

.(Ji 

f i 

1:3 For a completely successful well the proposer would pay 80 percent of the 

cost of the project and the DOE 20 percent under the User-Coupled Confirma

tion DrilUng Program, SCAP No. DE-SC07-80ID12139. 

Should the weU be capable of producing only 280*'F water at a rate of 675 

gal/min, some increase in the size of Unes carrying the water, areas of 
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Flow Rate 
(gpm) 

TABLE 14 

PROPOSER'S COST SHARE MATRIX 

I,.--! 

Wellhead 
Temperature 

(°F) 

<255 G X 

265 - 270 

270 - 275 

275 - 280 

280 - 285 

285 - 290 

290 - 295 

295 - 300 

>30Q . 

<300 
300-
375 

375-
450 

450-
525 

525-
600 

600 
675 >675 

Percent 

10 

10 

10 

10 

10 

10 

10 

10 

1 10 

10 

10 

10 

10 

,12 

15 

16 

18 

20 

10 

TO 

10 
10 

18 

22 

26 

30 

35 

10 

10 

10 

10 

25 

30 

35 

40 

48 

10 

10 

10 

10 

30 

35 

40 

50 

62 

10 

10 

10 

10 

35 

60 

70 

73 

75 

10 

10 

10 

35 
76 

77 

78 

79 

80 

Percentages = proposer's share of total cost — 

Example: completed well produces 550 gpm of 292°F water 

proposer's share = 40% 

DOE's share = 60% 
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heat exchanger surfaces required, and possibly power consumption would be 

required. An aUowance of 4 percent has been made for this, resulting in 

proposer's share decreasing to 76 percent. Intermediate temperatures 

(between 300°F and 280''F) are proportioned directly. 

Should the temperature of the produced water be less than 280*'F, the 

'J) minimum for the process, it is assumed that additional heat wovdd be 

suppUed using fuel oU. Increasing the water temperature from 270'*F to 

IJ 280''F wovild amount to supplying 15 percent of the deUvered heat from 

purchased fuel oU; for 260"^ this figure would be 30 percent. Income for 

the project economics is based on receiving 50 to 75 percent of the equiva

lent cost for the same heat energy derived from fuel oU. Supplying 15 

percent of the energy from fuel oU and receiving income equivalent to 50 

percent of fuel oU costs for an aU oU-fueled plant, the income would be 

reduced to 70 percent of that projected; if 30 percent were suppUed by 

fuel oU on this basis, the income would be reduced 40 percent of that 

projected. For this reason, the cost sharing changes drasticaUy to 35 

*^ percent MRI - 65 percent DOE for temperatures from 275''F to 280®F and to 10 

percent MRI - 90 percent DOE at 270*'F to 275°F while production rate is 675 

11 gal/min or be t te r . 

Addressing the rate of production, the case of a productive capacity of-

only 375 gpm at 300°F was considered as the 2 miUion-gaUon-per-year 

p-y ethanol plant would consist of two paraUel 1-milUon-gaUon plants. In 

lA this case, the project investment is essentiaUy the same and results in 

only one half the income considered earUer. Amortization would be longer, 

i ] and schedule recognizes this by providing 35 percent MRI and 65 percent DOE 

funding. 

The remainder of the matrix was estabUshed in a manner that generaUy 

recognizes the constraints as to temperature requirement (280**F or better) 

and the total heat avaUable at different ra tes . 

• U 
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9. INSTITUTIONAL CONSIDERATIONS 

In general, the MRI proposed plan for confirmation driUing and long-term 

development of recreational and industrial faciUties in and around the 

Magic Hot Springs area and Magic Reservoir are singularly free of institu-

tional problems within the concerns and intent of NEPA. What questions and 

potential problems might arise have already been addressed by Magic 

Resource Investors (MRI) prior to their substantial private investment in 

MRI acreage and ongoing plans for resource development, including fUing 

J appUcations on aU or portions of twelve sections of BLM lands, hiring the 

services of several constUtants over a period of many months, and seeking 

I out V^^SJ*'3LAaicft-'4§>15EifSL..,iPejcfej*^^ the combination of both program 

design/management experience and hands-on field experience in oU and gas 

A and geothermal field operations. 

n 

u In addition to MRFs early assessment of institutional considerations, GFI 

brings to the team a comprehensive background in environmental experience 

(see Section 6 .b( l ) (iu)) and technical management and field experience 

(see Section 6 . b ( l ) ) . 

I i The basic socioeconomic concern of whether expanded primary industrial 

development (as in harvesting an earth resource) wiU overbiirden secondary 

support industries and tertiary community services is nonexistent in this 

reservoir project. It is very Ukely never to be a negative factor "_in 

i long-term resource development in the sparsely populated region of south 

'•-̂  central Idaho, but a positive factor as a resvUt of increased tax values, 

,.~3 influx of professional persons in the work force, and creation of new 

) J schools and community services where these are generaUy nonexistent at 

preserit. 

i i 
/ I 
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9.a. SITE AND ACCESS 

MRI fee land of approximately 212 acres Ues within sections 13, 14, and 23 

of Township 1 South, Range 17 East, Boise BaseUne, Boise Meridian. The 

area is located principaUy within the southwest corner of Blaine County, 

with a few acres in section 23 located adjacent to the upper end of Magic 

m Reservoir. The legal description of the two parcels constituting this 

acreage is given in Table 15. Figure 18 shows the land and its relation to 

Magic Reservoir. 
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MRI has filed appUcations on an additional 1,960 acres of BLM lands. 

This reservoir confirmation driUing proposal is confined to MRI fee land 

for purposes of aU drilUng. No problems of access, leases, or ownership 

of property exist. 

The exploration program of Task 3 wiU, however, entaU permission from one 

^\ and possibly two private landowners to conduct surface geological surveys 

along specific routes such as road cuts and creek beds, and wiU entaU 

2\ simUar surveys on BLM lands . 

f l Also, Task 3 exploration wUl entaU permits to conduct several mUes of-

geophysical surveys on private lands. No problems are anticipated inasmuch 

as seismic shotholes with explosives are not planned at this time and aU 

local landowners are hospitable to the project. Any denial of permission 

woiUd result in rerouting of the survey Une with minimal effect on the 

survey . 

Ownership of the geothermal resource under MRI fee lands is construed to 

Ue with MRI (see Exhibit 1) . 

136 



TABLE 15 

LEGAL DESCRIPTION OF MRI LAND 
- 1 
,; .1 

(-,i 

Parcel I 

U 

G.i 

2 

Township 1 South, Range 17 East, Boise Meridian, Blaine County, 
Idaho: 

Section 13: Ŝ gSŴ  
NW^WJj lying south of Highway 68 (also known as 
Highway 20) 

NE%SW% lying south of Highway 68 (also known as 
Highway 20) 

Section 14: SEsSEs 

Section 23: NEy^Pis excepting that portion lying below the mean 
high water line of Magic Reservoir 
NW%NE% excepting that portion deeded for Magic 
Reservoir, as follows: 

Beginning at a point where the flow line of Magic 
Reservoir to the north of Camas Creek intersects 
the north-south center.line of Section 23, said 
intersection being 205.9 feet south of the north 
quarter corner of Section 23, the flow line of the 
reservoir bears S. 64''56' E., 25.00 feet; theiice 

l„j 

Ki 
I' •'! 

5. 
S. 
S. 
N. 
N. 
S. 
S. 
S. 
N. 
S. 
S. 
S. 
S. 

s. 
s. 
N. 
N. 
S. 

65»35' 
61"23' 
46"44' 
5r42' 
66»48' 
61»59' 
58-14' 

66»28' 
9021-
6»52' 

84»06' 
55»51' 
58''47' 
78»52' 
63''48' 
48°09' 

E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
W. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 

100.00 feet; thence 
88.6 feet; thence 
249.2 feet; thence 
45.1 feet; thence 

feet; 68.3 
81.5 feet; 
65.6 feet; 

thence 
thence 
thence 
thence 53.5 feet; 

140.4 feet; thence 
100.2 feet; thence 
50.4 feet; thence 
84.3 feet; thence 
75.7 feet; thence 
90.9 feet; thence 
103.5 feet; thence 
89.9 feet; thence 
103.7 feet; thence 

48''52' E., 96.4 feet to the intersection of the 
flow line of the reservoir with the east boundary 
of the above-described 40-acre tract; thence 
following the east boundary of said 40-acre tract, 
S. 00'*02' E., 598.6 feet to the southeast corner 
of said 40-acre tract, being the 16th corner; thence 
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{} 

N. 
N. 
N. 
N. 
N. 
N. 

9»48' 
26ni ' 
6»22' 

17022' 
67''43' 
39°11' 

E. . 
E. . 
E., 
W., 
w . . 
w . . 

TABLE 15 
(continued) 

S. 88''32' W., 1177.6 feet to the intersection 
of the south boundary of said 40-acre tract 
with the flow line of the reservoir west of 
Camas Creek; thence 
N. 23»56' W.. 77.1 feet; thence 

108.7 feet; thence 
E., 111.8 feet; thence 

47.5 feet; thence 
142.8 feet; thence 
95.6 feet; thence 
85.7 feet to the intersection of 

the flow line of the reservoir with the center 
line of the above-described Section, and the 
west boundary of said 40-acre tract; thence 
N. OCOO' W., 532.7 feet to the point of beginning. 

Also excepting therefrom: 

that portion lying below the mean high water line 
of Magic Reservoir. 

Also excepting therefrom: 

A tract of land described as commencing at the 
northeast corner of the NWJjNE^ of .Section 23; 
thence 

S. Sg'SS' W., 280 feet to a point; thence 
S. 0°34' W., 635.63 feet to a point; thence 
S. 89"39' W., 100 feet to the true point of 

R beginning; thence 
y N. 56° W., 125 feet to a point; thence 

S. 35° W., 86 feet to a point; thence 
S. ei'SO' E., 175 feet to a point; thence 

j! N. 0°34' E., 86 feet to the true point of 
^̂  beginning. 

[:] Parcel II 
i:.-J 

Township 1 South, Range 17 East, Boise Meridian, Blaine County, Idaho: 
)-G 

1 I Section 23: Commencing at the northeast corner of the NWJjNEJj of said 
Section; thence 

j;/! S . 89°39' W., 280 feet to a point; thence 
7: S. 0°34' W., 635.63 feet to a point; thence 

S. 89»39' W., 100 feet to the true point of beginning; 
p thence 
1 • , N. 56° W., 125 feet to a point; thence 

3. 35° W., 86 feet to a point; thence 
"\ S. 61°30' E., 175 feet to a point; thence 
'̂  N. 0°34' E., 86 feet to the true point of beginning. 

LJ 

L„. 
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Figure 18—Hap of MRI fee land, north end of Magic Reservoir, Blaine County, Idaho. 
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August 2 1 , 1980 

Jerold R. Kirkman, President 
J. R. Kirkman Development Company 
P. 0. Box 1328 
Sun Valley, Idaho 83353 

Re: Magic Hot Springs 

Dear Mr. Kirkman: 

In accordance with yoxir request, I have examined the Magic, 
rt; Hot Springs property to ascertain the ownership of the 
ij; geothermal resources located on the property and find 

—they are presently owned by Magic Resource Investors. 
'7 the purposes of this letter, geothermal resources shall have 
.ji; the meaning set forth in Idaho Code §47-1602. As provided 

in Idaho Code §57-1602, geothermal resources are declared to 
,..-.̂  be sui generis, meaning that they are neitJier a inineral 
• ' resource nor a water resource, although closely related and 
•-72 affected by water resoiorces. In view of the-foregoing, and 

the lack of any reservation of geothermal resources by 
K> I statute in the State of Idaho as has been" done wi th mineral 

rights, it is my view, based upon the common law, that t:he 
geothermal resources are automatically conveyed with the 
property. Accordingly, at the time that Magic Resource 
Investors acquired the Magic Hot Springs property, it con
currently acquired t he geothermal resources appxirtenant to 
that property. 

In expressing our views set forth herein, we have relied on 
the August 22, 1980 letter from First American Title Insurance 
Company in addition to other information provided to me by 
you and such other matters as I have deemed relevant. 

Very i x u l y y o i i r s . 

W] Edward A. L'awson 
l i EAL:ls 
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9.b ENVIRONMENTAL ISSUES -

No troublesome or controversial environmental issues are foreseen that 

cannot be alleviated by prudent operations and experienced supervision. 

All field procedures with respect to drill sites and associated materiel \ 

wUl comply with local and state regulations, and the preliminary Drilling 

Programs for smaller-diameter thermal gradient holes and the larger-

. diameter production test well (and injection well, if needed) shall also 

comply with these requirements/regxilations. 

The Drilling Programs submitted to DOE will provide safeguards against) 

contamination of surface or subsurface waters. Preliminary plans include 

s torage "f riffling fluids in plastic-lined earthen tanks_ during drilling 

of the larger-diameter weU, and in similar tanks or portable metsd tanks 

""during drilling of the smaUer-diameter holes. 

Drill sites will be restored to original contours and soil conditions. 

'̂ "̂  Abandonment will consist of plugging the casing in the abandoned holes in i 

accordance with procedures specified by the appropriate state regxilatory j 

',"- commission. No surface manifestation or hazard to livestock or land use 

tiJ will be left. 

•i 

m 

2 
\7 

'i 

Completion procedure for the production test well (and injection well, if 

needed) will include a standard geothermal wellhead surrounded by an 

appropriate enclosure. Upon completion of the temperature gradient test 

well, all wellhead equipment will be contained within a 4' x 4' x 4' cellar 

such that no surface manifestation exists except the covering steel plate. 

• m The concern for air quality consists of (a) dust and (b) H2S "emissions. 

(a) Wind-blown dust - the topography is low hills with primary 

vegetation of sagebrush. The weather is frequently windy, and 

wind-blown dust and drifting snow characterize the area. Exist-
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ing roads and numerous level areas within the MRI acreage 

•fp-G preclude creation of any significant new bare areas to increase 

the blowing dust . 

7 
[ i^ The drilling contractor will endeavor to disturb the existing 

vegetation as little as possible. 

j - ' . 

(b) Hydrogen siilfide emissions - the present Hot Springs Landing well 

jF; flows artesian at approximately 135 gal/min. Most of the water 

* ' is discharged just above high water level a t the west end of the 

fr. recreation (boat launching) area. A slight H2S odor from this 

An discharge is occasionally detectable but does not disturb the 

users of the site or users of the well water. It is unlikely \ 

that H2S emissions during drilling wUl be significant, but ] 

""" H2S will be monitored and controlled as necessary. ^ ^ „ x ^ 

i ' • -, 
Noise associated with drilling, logging, and testing operations is not a | 

problem in the open spaces of the project area. No sensitive species or / ( 

habitats are present . 2 ' 

V/ater quality during and after drilling is not a problem. MRI met with 

the Department of Water Resources on June 19, 1980, to discuss the water 

,-f.|i quality matter. It was felt that if the chemistry of the geothermal fluid 

1 

Wi. .7 

• • rT~ 

Eli 

•IS 

i 
at depth is not significantly different from that of the water presently 

flowing, contamination would not be a problem and discharge could be made 

into the reservoir (see Exhibit 2 ) . 

It is presently anticipated that discharge will be utilized to considerable 

benefit to enhance the growth of t r ees . 

9.C SAFETY 

IIRI is fxiUy cognizant of the necessity to conduct all aspects of the 

reservoir confirmation drilling project in accordance with the highest 

industrial standards for safeguard of life, property, and environment. 
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EXHIBIT 2 

• F ' 

XMN V. EVAKS 
Goxamer 

C STEPHEN ALLKED 

State of Idaho 

DEPARTMENT OF WATER RESOURCES 
STATE OFICE, 450 W. State Street. Dolse, Idaho 

Moiling address: 
Stotehouse 

Doise, Idaho 63720 
(208) 334.4440 

July 17. 1980 

Mr. Charles Corwin 
East Fork Road 
Hailey, ID 83333 

Dear Mr. Corwin: 

n 
I F 

2 

I would like to summarize niy thoughts concerning the June 19, 1980, 
meeting we had with Mr. Al Murray, Chief of the Water Quality Bureau, 
Idaho Department of Health and Welfare. 

Although the meeting was informal and Mr. Murray was not reacting to 
an application for a discharge permit, he did set several conditions which 
if met, would probably allow the discharge of geothermal fluids from your 
proposed operation directly into Magic Reservoir. The two major constraints 
would be that the quality of the geothermal fluids not be significantly 
different from that of the water presently discharging to the reservoir and 
that the volume of fluid not be much greater than the 450 gallons per minute 
figure you mentioned. He also Indicated that some kind of diffuser might be 
needed at the actual discharge point. 

If you do not agree with my Interpretation, please contact me. I look 
forward to working with you as you attempt to develop the geothermal resource 
at the Magic Landing s i t e . 

FRANK B. SHERMAN, Supervisor 
Geothermal and Environmental Section 

FBS:cjs 

cc: Al Murray, IDWR September 10, 1980 

NOTE: Mr. Charles Corwin advises that the 
450 gal/min amount is increased to 750 gal/min, 
and/a jl,etter i^ forthcoming. andi a letter is forthcoi 

A / A 4 ^ ( JMFO 
Alan" Lohse 
Executive Vice 
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Through its technical staff, provided primarily by Gruy Federal, Inc . , MRI 

will design, apply, and maintain these standards throughout all field 

operations. 

The experience of GFrs technical organization and project staff encom

passes all phases of safety guidelines and compliance relevant to the 

reservoir confirmation project. The field drilling, logging, and testing' 

supervisors are trained in standards established by the International 

Association of Drilling Contractors (lADC), which includes proper work 

procedures and equipment maintenance as set forth in the lADC Drilling 

7 Manual and other LADC operations and training manuals. GFI also is 

î»- I famfliar with and observes all relevant OSHA regulations. 

In 1978, GFI prepared two handbook, "Standard Test Procedure for Blowout 

" "P reven te r s , Choke Manifold and Accessory Equipment" and "Safety Inspection, 

f • Blowout Prevention and Control," that were approved by DOE for application 

to the geopressured-geothermal test and production wells in the G\ilf Coast 

j ^ " • oil and gas province. GFI supervisors are thoroughly familiar vrith these 

"^'2.. handbooks. 

'•A , 

2 Potential safety problems in the Magic Hot Springs Landing reservoir con-

? ' firmation project include water and drilling-mud temperatures not exceeding 

;|̂  the routine experience of GFI personnel, and borehole and wellhead pres

sures far less than routine GFI experience. No potential problems are 

•• foreseen that exceed or tax conventional industrial experience as long as 

prudent operations are conducted and experienced supervision is maintained. 

-̂  9.d LEGAL, SOCIAL, INSTITUTIONAL ISSUES 

[J ^ These issues are all nonexistent, negligible, or favorable. 

(1) Water supply - during drilling, GFI plans to use water from the 

Magic Reservoir through conventional surface-laid pipelines that 

will be removed after operations. After drilling, a significant 

amount of geothermal water will be used for industrial purposes. 

. i ' ! 
1 • :.-

L i 

I •.. 
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Because contamination of the spent geothermal fluid is unlikely, 

the water can be reinjected into the aquifer or discharged into 

Magic Reservoir with appropriate State permits. This is a sparse-

PTi ly populated area with very littie domestic water consumption. 

i.-i 
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(2) Land - no disturbance during drilling operations. No potential 

exists for landslides or excessive or damaging erosion. 

(3) Subsidence and seismicity - neither is expected to be a problem 

for either the short or long term. 7 

(4) Ecology - no short- or long-term ecological disturbance is . 

anticipated. The project will not disturb any sensitive species ^ 

or habitats, and it contains no aquatic area. / D e e r migrate 

" " north-south and east-west through the area but not in specific 

[: I corridors. No pheasants roost or nest in the area. The Idaho 

Department of Fish and Game will be consulted further on any 

( question. 

A (5) Socioeconomics - inasmuch as the end uses of the project will 

'^' utilize or add temporily to only a small percentage of the local 

=:= labor force, demands on housing, school, and other community 

ki service will be insignificant. Establishment of an industrial 

.̂  I " site will be beneficial in stabilizing the local labor market, 

| i which at present is highly seasonal. 

(6) Heritage resources - since this project will require A-95 review, 

the State Historical Society will determine whether there are any 

historical br archeological impacts. If any sites exist, they 

will be protected. 

(7) Zoning - much of the 200 acres owned by the developer is a zoned 

recreation development district and the remaining portion is zoned 

agriculture. A comprehensive plan change and rezoning will be 
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reiquired to accommodate the intended industrial usage. If exist-

r; -'.' ing recreational uses can be guaranteed and enhanced, rezoning can 

ii: be accomplished with separation and screening of industrial from 

,,_ recreational uses by existing topography and future trees to be 

[:;u irrigated by discharge waters. , j 

Blaine County was recentiy awarded a grant by the State of Idaho to study 

ways to facilitate geothermal development in the county. As a minimum this 

study will produce a recommended comprehensive plan and zoning ordinance 

change that will recognize known geothermal locations in the county and 

l̂T' establish permitted uses at those locations. This study is to be completed 

[V in time for this project to benefit from the findings and recommendations. 

2 

'7 '• ' 

??| 

7̂ 
G '• \F 
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/ V 10. PROGRAM POLICY AND PREFERRED FACTORS 
G7- ^ ^ . 
l.:.-4 

The Magic Hot Springs Landing project has a very large potential for 

expanded development and utilization of the geothermal resource. The 

geological evidence is very strong that a major source of exploitable heat 

exists in the area from both the sensible heat of hot rocks and radiogenic 

heat of younger igneous rocks. Also, the geochemistry of the Magic Hot 

Springs waters indicates water temperatures approaching 400'*F may exist. 

The large amount of faulting in the area can provide extensive areas of 

water circulation, and the major faults certainly can provide zones of 

circulation from depths of many thousands of feet. 

'Alternative fluid utilization schemes and cascaded multiple uses are 

planned in near-future development of the industrial park, as shown in Fig. 

9, Section 5 . b . ( 2 ) . These uses are now being designed in a geothermal 

management plan under preparation by Harris, Klein, and Associates working 

under contract with Blaine County, July 20, 1980.* The management plan 

includes proposals for additions to the Blaine County Comprehensive Plan 

and Blaine County Zoning Ordinances, as well as details such as future site 

access needs, e t c . 

ifr̂  The ethanol plant will require 22.5 x 10^ Btu/hour. The overall project , 

2 is estimated to cost $1,250,000. Assuming a complete success, the DOE cost 

p. would be $250,000, or a DOE investment of 1.1^ per Btu/hour supplied. The 

;|;| proposer's cost would be 4.4^/Btu/hour. 

•Correspondence between Mr. Charles Corwin and Gi^uy Federal, Sept. 9, 1980. 
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e . b . d ) GRUY FEDERAL'S EXPERIENCE WITH 

f . •'• RELEVANT OR RELATED PROJECTS 
^^_. .. 

» ' 

• t i 

• - 1 

(i) Descriptions of Selected Projects 
• F 7 : • ' I ' . , " • ' 

Selected projects are described in which Gruy Federal, Inc . has total 

F' responsibility, illustrative of our ability to organize and conduct large 

A and complex projects. 

f ? • • • ' 

j^,: 1) Resource Assessment of Gulf Coast Geopressured-Geothermal Fairway 

[ • Technical Project Officer - R. T. Stearns 702/734-3424 
r ' • • • 

DOE/Nevada Operations Office 

'̂ A ~. Las Vegas, Nevada 89114 

-̂̂  DOE Contracting Officer - Robert W. Taft 702/734-3251 

• r - n ] DOE/Nevada Operations Office 

L:' Las Vegas, Nevada 89114 

Contract No. DE-AC08-77ET28460 

Awarded September 26, 1977 - closing April 30, 1980 

Contract amount: $15,000,000 

Contract type - cost plus a fixed fee .J 

Gruy Federal was selected by DOFs Geothermal Division to undertake the 

identification, qualification, acquisition, planning, drilling and testing, 

and interpretation of weUs in the geopressured-geothermal formations in 

the Texas and Louisiana Gulf Coast. Gruy was responsible for obtaining the 

support services required to accomplish all work at each well location and 

for all phases of the program. Two wells were completed and tested 

(Fairfax Foster Sutter No. 2 and Beulah Simon No. 2) and one is under joint 

operations by Gruy Federal and Tenneco (Tenneco Fee "N" No. 1 ) . One wild

cat exploration well was also taken over by Gruy Federal in Georgia, and 

drilled and cored into basement rocks for a geothermal test . This contract 

has more than 600 subcontractors; the major ones are shown below. 

Progress Drilling Co. $ 360,000 

Ashey Enterprises 263,665 

Smith Pipe & Supply 1,282,167 

7 7 
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•P 

Oilquip j 145,244 
I 

American Well Service 192,000 

Weatherly Engineering 624,119 

Tenneco | 500,000 

Gray Tool Co. | 304,478 

Delta Drilling j 483,990 

Sooner Pipe & Supply 257,203 
I-

Atianta Pacific Marine 400,000 

W-K-M ^ ' 147,621 

HaUiburton 297,007 

Schlumberger Well I Services 214,932 

Patterson Rental Tools 348,890 

Engineering consultants: O'Brien-Gqins Engineering, Inc. 

Bill' Laurence, Inc. 

2) Atiantic Coastal Plain Geothermal Drilling Program 

Technical Project Officer - R. T. Stearns 702/734*3424 

DOE/Nevada Operations Office 

DOE Contracting Officer 

Las Vegas, Nevada 89114 

James B. Cotter 702/734-3251 

DOE/Nevada Operations Office 

Las Vegas, Nevada 89114 

Contract No. DE-AC08-78ET28373 

Awarded April 17, 1978 - ddsing December 1979 

Contract amount: $4,890,000 

Gruy Federal completed a hydropressured geothermal exploration and evaluar 

tion project for DOE. Under this contract, Gruy supervised the drilling of 

fifty 1000-foot holes along the Atlantic Coastal Plain from New Jersey to 

northern Florida. Two 25-foot cores were taken in each test hole. Gruy 

Federal also did all leasing, permitting, and site-specific environmental 

assessment for the 50 locations. These holes were used by scientists from 
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Virginia Polsrtechnic Institute & State University to measure thermal gradi

ents and heat conductivity, seeking to locate anomalous heat sources in the 

basement rocks. From results of these studies, a site was selected for a 

5000-foot test well on the eastern shore of Maryland near Crisfield. This 

well was drilled by Gruy Federal in April 1979 to investigate possible ex

ploitation of geothermal resources. The final report on this project was 

completed in October 1979. j 

A total of 175 subcontracts were placed by Gruy Federal, 

value of over $100,000 are shown below. 

Those with a 

3 

Energy Service Company 

Halliburton j 

Smith Pipe & j Supply 

Rowan DriUing 

Oilquip 

$ 1,071,348 

113,000 

223,589 

360.000 

' ' 156,742 

3) Palo Duro Basin Drilling Program 

Technical Project Officer 

Battelle Contracting Officer 

Robert B. Laughon 614/424-4268 

Battelle Memorial Institute 

Columbus, Ohio 43201 

J . W. Holcomb 614/424-4488 

Officer of Nuclear Waste Isolation 

Battelle Memorial Institute 

Columbus, Ohio 43201 

pi 
2 

Subcontract No. E-512-01700 
I 

Awarded April 21, 1978 Completed December 1979 

Contract amount: $1,740,500 

Gnjy Federal was selected to manage a project to drill and core two 

4000-foot wells in the Palo Duro Basin. Gruy was responsible for overall 

project management and supervision of all services necessary .to drill and 

core the wells from the grass roots to 4000 feet. Cores obtained from this 
I 

project are to be analyzed by the Bureau of Economic (Seology at The Univer-
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sity of Texas. Approximately 8000 feet of core was delivered to the BEG 

under this contract. 

A total of 62 subcontracts were placed during Gruy's management of the Palo 

Duro Basin Drilling program. Those with a value of over $75,000 are shown 

below. 

Earth Sciences Company $ 130,643 

Megargel Drilling Company 340,000 

Hycalog 80,730 

n Imco Services 83,812 
' i G ' ' • ; 

-4) Target Reservoirs for Carbon Dioxide Flooding 
7 . •- , 

"^Technical Project Officer - Royal Watts 304/599-7218 
I - — 

Morgantown Energy Technology Center 

Morgantown, West Virginia 26505 

DOE Contracting Officer - Bill Bowser 304/599-7241 

Morgantown Energy Technology Center 

Morgantown, West Virginia 26505 

Contract No. DE-AC21-79MC08341. 

Awarded: March 5, 1979 

Initial funding: $2,714,000 

Contract type: cost plus a fixed fee 

Gruy Federal is currently working on a DOE-funded project to select target 

reservoirs for tests of enhanced oil recovery by carbon dioxide flooding. 

The work involves evaluating the results of field tests of the method; 

screening carbonate reservoirs in West Texas, southeast New Mexico, and the 

Rocky Mountain area to select the most promising carbonate reservoirs in 

which to conduct additional tes ts ; selecting specific sites for 8 to 12 

test weUs; supervising drilling and coring of the test wells; and inter

preting the results with respect to advancing the state of the ar t . 

Pressure-coring of the first well in West Texas has been completed under 
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this contract. 

To date about 75 subcontracts have been issued .during the progress of 

Gruy's contract. Those with a value of more than $75,000 are shown below. 

Diamond Oil WeU DriUing Co. $ 124,960 

Core Laboratories, Inc . 82,980 

5) Collect Core Material and. Log Devonian Shale Wells (EGSP) 

Technical Project Officer - Charles W. Byrer 304/599-7547 

Morgantown Energy Technology Center 

Morgantown, West Virginia 26505 

DOE Contracting Officer - BiU Bowser 304/599-7241 

- " Morgantown Energy Technology Center 

Morgantown, West Virginia 26505 

'A' '', Contract No. DE-AC05-79MC08382 

Awarded: March 27, 1979 Estimated closing: April 1981 

;-; / Current funding: $2,720,000 

'^i Contract type : cost plus a fixed fee 

'7=.. " • " 

m • 
uS Gruy Federal has been awarded a contract to collect core material and 

geological data on the gas-bearing Devonian shales of the Appalachian 
' ru 
Ix region under the DOE's Eastern Gas Shales Program. The project requires 

the collection of cores suid data from 22 weUs in 11 s ta tes . Gruy Federal 

AT, wiU be responsible for identifying specific weU sites on the basis of 

'— geological and engineering data, designing each test weU 'and the testing 

p: program, secxiring driUing subcontractors, supervising all drilUng and 

2 coring operations, coUecting and organiadng the required cores and data, 

._ '. and synthesizing aU geological, geophysical, and engineering data into a 

2 complete report on the gas potential of each test s i te . The objective of 

the project is to advance the assessment of the Devonian shales to a point 

where their resource potential can be utilized. The first test weU under 

this contract has been cored and logged, the data wiU be available soon. S 

'I'-.- -' 
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About 95 subcontracts have been placed so far. Those exceeding $75,000 are 

shown below. 

Gordon T. Jenkins $ 172,937 

Thomas W. Angerman 105,000 

Falcon Drilling Co. 100,301 

The Peoples Natural Gas Co. 80,140 

Christensen Diamond Projects 120,334 

(ii) Company Experience On Other Relevant Projects 

1) Eastern Gas Shales Testing Program 

The Department of Energy, Oak Ridge/Operations, and Morgantown Energy 

f;- Technology Center selected Gruy Federal to perform gas weU testing in 
!l 

Devonisui shale gas reservoirs . The work is being done in two phases. In 

Phase I, Gruy designed and developed a practical, cost-effective field 

procedure for testing Devonian shale weUs and analyzing the test data 

according to Department of Energy specifications. Gruy has completed the 

field testing required under Phase I. Phase II wiU consist of one year of 
,1 

gas weU testing and test analyses in support of DOE's Eastern Gas Shales 
program. Twenty weUs which have undergone stimxilation by hydraulic or 
explosive fracturing wiU be tested in Phase II. 

Contract No. DE-AC21-78MC68096 

Awarded AprU 17, 1978 Contract amount $704,200 

DOE Contracting Officer: Larry Shydlosky DOE/METC 304/599-7243 

2) Polymer-Enhanced Waterflood Program 

p Under contract to DOE/BartlesviUe Energy Technology Center, Gruy Federal 

^ conducted a detailed study of the Burbank-BartlesviUe sand reservoir in 

,-, Osage County, Oklahoma, evaluating the results of a polymer-enhanced water-
. . - ' • ' • 

\A flood program for enhanced oil recovery. Gruy reviewed the geological and 
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engineering characteristics of the Mid-Continent fields now under water-

flood, determined the reservoir parameters for waterflooding, and evaluated 
)i 

the overaU cost effectiveness of the polymer-waterflood program. Project 
work has been completed and the final report has been submitted. 

Contract No. EW-78-C-19-0026 

Awarded June 12, 1978 

DOE Contracting Officer: 

Contract amount $100,000 

Marty Lowe DOE/BETC 918/336-2400 

3) C0«> Enhanced Ofl. Recovery 

DOE's Morgantown Energy Technology Center contracted with Gruy Federal to 

-study enhanced oil recovery by carbon dioxide injection in 57 reservoirs in 

West Virginia. Gruy's tasks included making a detailed analysis of impor

tant reservoir parameters, evaluating potential production from these 

reservoirs by CO2 injection j and interpreting the results of field tests 

of the method. This project is complete, and a final report was submitted 

in May 1979. • 

f.:2. • 

ft? 

Contract No. EF-78-05-5602 

Awarded December 12, 1977 

DOE Contracting Officer: 

Contract amount $100,000 

A. H. Frost, J r . DOE/Oak Ridge, TN 

715/483-8611 

4) Geothermal Direct Use Study Integration 

Gi 

Gruy Federal has completed, under contract to DOE, a study integrating the 

results of 17 recentiy completed geothermal studies which investigated the 

engineering feasibiUty of a variety of industrial appUcations of geo

thermal energy. Gruy Federal analyzed the economics of these processes on 

a consistent basis and identified the geologic and thermodynamic character

istics that affect the commercial attractiveness of the various appUca

tions. The final report on the project was submitted in June 1979. 

iLiS 

Contract No. ET-78-C-03-2072 
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Estimated Cost Plus Fee $72,147 

DOE Contracting Officer: Robert M. Tomihiro DOE/SFO 

415/273-7916 

5) Resource Definition of the Eastern Geothermal Region 

A Gruy Federal earth sciences team is conducting a study for the DOE aimed 

at defining areas of domestic geothermal potential. After completing a 

preUminary evaluation from available geological information, the team wiU 

identify those areas where fiirther examination appears warranted. Gruy 

Federal wiU then conduct individual in-depth analyses of these areas to 

develop geologic models that covild account for subsurface sources of geo

thermal energy and suggest specific technical approaches for verifying the 

-models. The technical team based in Gruy Federal's Arlington office 

-conducts this work. 

1 ' 

Contract No. DE-AC08-78ET28373 

Contract amount $350,000 

DOE Contracting Officer: 

Technical Project Officer: 

James B. Cotter DOE/NVO 

702/734-3200 

Dr. Gerald Brophy 202/376-4898 

This project continues under a new contract: 

\G] 

Contract No. DE-AC08-80NV/0072 

Contract amount $229,204 

Technical Project Officer: 

Expires October 31, 1980 
Joe Fione DOE/NVO 

(iii) Experience In Environmental Studies 

! ; • - ! 

Gruy Federal is famiUar with environmental assessments for geothermal and 

many other natural resource and land use operations. We have the 

capabiUty to provide either site-specific or generic information for 

evaluating impacts of conventional or esoteric energy-related operations. 

We also understand the necessity for environmental quality assurance in all 
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field operations, and our field personnel are trained to foUow the highest 

standards of environmental safeguard and worker safety prescribed by the 

International Association of DrilUng Contractors, American Petroleum 

Institute, and the numerous state agencies with whom we have worked. We 

require the same standards from our contractors. 

Gruy's environmental experience includes the fuU spectrum of data compila-

tion, analysis, and judgment required for major energy development and 

commerciaUzation programs, gained through experience in such programs as: 

• site-specific environmental reports for thermal gradient measurement 

holes driUed and cored to approximately 1000-foot depths in eight 

states along the Atlantic Coastal Plain, many located in wetlands and 

state or federal refuges, preserves, parks, or military estabUsh-

ments; 

• site-specific environmental report for a 5000-foot geothermal produc

tion weU driUed on the Delmarva Peninsula, Maryland, adjacent to 

wetlands; 

• site-specific environmental requirements for underground coal conver

sion in Wyoming, coal degasification in Pennsylvania, and tar sand 

in-situ combustion in Kentucky; 

Gruy Federal's staff now includes personnel with experience in: 

• assessment of environmental effects associated with enhanced oil 

recovery technologies in onshore, wetlands, and offshore provinces; 

• assessment of environmental effects associated with onshore and off

shore drilling; 
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• criteria for location of nuclear power plants; 

• criteria for location of nuclear waste storage faciUties; 

• the Tennessee-Tombigbee Canal Project in Alabama, Tennessee, and 

Kentucky; 

2 
(TX 

river basin studies for flood control projects in Texas 

environments; 

coastal 

Many of these programs required permitting through local county or district 

offices, monitoring and final reporting of. field operations, and final 

cleanup of drill sites and other surface restoration. 

The staff available within the Gruy organization and its consultants are 

familiar not only with basic NEPA requirements of 1969, but with a variety 

of formats and regulations that have evolved for reporting environmental 

effects and fulfilUng the requirements and the intent of NEPA, such as : 

1 

tee 

i 

i 
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Geothermal Steam Act of 1970, 

Clean Air Act of 1970, 

Marine Protection Research and Sanctuaries Act of 1972 

Federal Water Pollution Control Act Amendments of 1972, 

SoUd Waste Disposal Act of 1972 

Noise Control Act of 1972 

Coastal Zone Management Act of 1972 

Endangered Species Act of 1973 

Geothermal Energy Research, Development, 

and Demonstration Act of 1974 

Archeological and Historical Preservation Act of 1974 

Federal Non-Nuclear Energy Research and Development Act of 1974 

Antiquities Act of 1906 

Historic Preservation Act of 1935 

Historic Preservation Act of 1966 

Rivers and Harbors Act of 1899 (The Refuse Act) 
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• Fish and WUdUfe Coordination Act 
• FAA regulations to prevent obstruction of air commerce. 

The Gruy Federal staff includes experience as principal investigator in 

environmental assessments especiaUy related to the driUing of production 

and injection weUs, and enhanced oU recovery processes in onshore, 

coastal, near-shore, and continental shelf environments, including probable 

adverse or beneficial impacts of related activities such as transportation, 

storage, and field operations. A significant study involving input from 

major coastal and offshore oU and gas operators was conducted for the 

'~- Environmental Protection Agency in 1975. 
2^ 

^ -The extensive activities in project design, oU and gas field operation, 

^ and pipeUne appUcations conducted by H. J . Gruy and Associates and Gruy 

Llanagement Service Company in the states of New York, Texas, Louisiana,' 
up-; 

2 Oklahoma, Kansas, Colorado, and CaUfornia also provide many years of 

direct experience with specific operational procedures that must be 

r i considered in environmental assessments. 
7 ] 0 . - • . 

r .-. 
t . , • 

CX 

Mi (iv) Gruy Companies Overall Experience 

The Gruy Companies consist of H. J . Gruy and Associates, Gruy Management 

Service Company and its subsidiary Gruy PipeUne Engineering, and Gruy 
Cf? 

2 Federal. These companies have performed more than 5,000 technical 
K ^ i i . • • . i: 

assignments for cUents aU over the world, and currently are engaged in I 

l j more than 200 tasks for energy producers, t ransporters , utUities, and the 

'^' Federal government. AU of these projects are considered to be prime 

I - ' • 

L; 

LJ. 

contracts . 

Table 11 Usts Gruy Company clients during the past three decades, except

ing recent international work. These cUents range from individual oU 

operators to major oU compdnies, state and Federal agencies, and financial 

institutions. 

87 



TABLE 11 

GRUY COMPANIES' CLIENTS 
OPERATING, PRODUCING. MANAGING COMPANIES 

iGS 

• lli. 

IXjSsjr 

I 
.m 

i 

Ada Oil Exploration Company 
The Aerospace Corporation 
State of Alaska 
American Natural Gas Production 

Company 
American Petrofina, Inc. 
/\moco International Oil Ccsnpany 
Amoco U.K. Ltd. 
Apco Oil Corporation 
Arabian Oil Company, Ltd. 
Armco Steel Corporation 
/^hland Oil, Inc. 
Atlantic Richfield Company 

-Austral Oil Company • 
Aztec Oil and Gas Company 
Battel le Memorial Ins t i tu te 
Bechtel Corporation 
Bordon Compar\y 
Bradco Oil & Gas Cranpany 
R. L. Burns Corporation 
Buttes Gas & Oil Company 
Cabot Corporation 
Cenard Oil & Gas Company 
C F Industr ies, Inc. 
Jerry Chambers 
Champlin Petroleum Compar\y 
Ci t ies Service Company 
Cities Service Gas Company 
Ci t ies Service Oil Company 
Cleary Petroleum Corporation 
Clinton Oil Company 
Coastal States Gas Company 
Colorado In te r s ta te Gas Company 
Commonwealth Oil Refining Company, Inc. 
Continental Oil Company 
Edwin L. Cox 
CRA, Inc. 
Crown Central Petroleum Corporation 
Damson Oil Corporation 
Davis Brothers Oil Company 
DeCalta International Corporation 
Devon Corporation 
Diamond Shamrock Oil & Gas Company 
Kenneth Dunn 

ELF-ERAP 
Energy Sources, Inc. 
Ethyl Corporation 
Falcon Seaboard, Inc. 
Five Resources, Inc. 
Forest Oil Corporation 
Four M. Properties, Ltd. 
Gas Council of England 
Gas and Fuel Corporation of 

Victoria (Australia) 
Gen Oil , Inc. 
General American Oil Company of 

Texas 
Geochemical Surveys, Inc. 
General Electr ic Company 
Getty o n Company 
Goodrich Operating Company, Inc. 
Gulf Oil Company 
Michel T. Halbouty 
Harding Oil Co. 
Highland Resources, Inc. 
John H. Hill 
The Howard.Corporation 
Humble Oil & Refining Company 
Hunt on Company 
Husky Oil Company 
IIAPCO 
L. B. Johnson Estate 
Kathol Petroleum Inc. 
Kerr-McGee Corporation 
Kewanee Oil Company 
King Resources Company 
Kirby Petroleum Company 
LaCoastal Petroleum Corporation 
Logue & Patterson, Inc. 
Lone Star Producing Company 
Longhorn Producing Company 
Magellan Petroleum Corporation 
McCormick Oil & Gas Corporation 
John W. Mecom 
Mid-American Oil Company 
Mitre Corporation 
Mobil Oil Corporation 
Monsanto Company 
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Clint Murchison 
Murphy Oil 
Ocean Drill ing & Exploration Company 
Oil well Division, U. S. Steel 
Oleum, Inc. 
Pend Orei l le Oil and Gas Company 
Phi l l ips Petroleum Company 
Pioneer Natural Gas Company 
Prudential Funds, Inc. 
Rockefeller Brothers 
Rohm and Haas Company 
Royal Resources Company 
Shell o n Company 
Signal Oil & Gas Company, Ltd. 
Sun Oil Company 
Tenneco Oil Canpany 

'Tesoro Petroleum Corporation 
Texaco, Inc. 
Texas Broadcasting Corporation 
Texas City Refining, Inc. 
Texas Gas Exploration Corporation 
Texas Gas Transmission Corporation 
Texas Oil & Gas Corporation 

TABLE 11 
(continued) 

Texas Pacific Oil Company, Inc. 
Texas U t i l i t i e s Fuel Company 
Thurmond-McGlothl1n 
Tomlinson Oil Company, Inc. 
Transcontinental Oil Corporation 
TransOcean Oil , Inc. 
Union Carbide Corporation-Nuclear 
Division 

Union Oil Company of California 
U.S. Government 
Bureau of Mines 
Department of Energy 
Department of Justice 
Department of the Interior 
Energy Research and Development 
Administration 

Federal Energy Administration 
U.S. Geological Survey 

U.S. Natural Resources, Inc. 
Van Dyke Oil Company 
Weyerhauser Company 
Zeigler Coal & Coke Company 

jy :, 
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TABLE 11 
(continued) 
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7!' 

Q 

i 

74 

sa 
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: A^ 

GRUY COMPANIES' aIENTS 
FINANCIAL, INSTITUTIONAL, TRUSTEE COMPANIES 

Bank of the Southwest, Houston 
Bankers Trust Company, New York 
Chemical Bank New York Trust Company 
Continental I l l i n o i s National Bank and Trust Company 

rrs; of Chicago 
fA Eastman Di l lon , Union S e c u r i t i e s & Company, New York 
'̂ - F i r s t City National Bank of Houston 

F i r s t National Bank in Dallas 
F i r s t National City Bank of New York 
Fort Worth National Bank 
Girard Bank, Phi ladelphia 

m - Houston National Bank 
Loeb Rhoades & Company 

_ Marine Midland Grace Trust Company of New York 
Mercanti le National Bank of Dallas 
New York Life Insurance Company 
Pioneer American Insurance Company 
Republic National Bank of Dallas 
Southland Life Insurance Company 

^ ' Texas Bank & Trust of Dallas 
Texas National Bank of Commerce, Houston 

^ x Union Bank of Los Angeles 
2 U n i o n T r u s t Company* New H a v e n 

IfCi ' ' -

M 

i. 
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(v) Support FaciUties 

Gruy Federal has a highly speciaUzed support capabiUty for earth science 

work involving 

, • geology, petroleum engineering, energy economics directed toward 

resource definition 

• program design and management 
•i - • 

• drilling 

•• tes t , measurement or exploratory holes 

•• production wells 

-p •• injection or disposal weUs 

hG , 

^2 • downhole log analyses 

• formation evaluation 

• reservoir testing, flowing and shut-in 

• reservoir test analyses. 

gs Many of the reservoir test analyses and interpretative methods were devel

oped by H. J . Gruy and Associates during three decades of service to the 

p petroleum industry, during which time that company became preeminent in the 

field of reservoir analysis and reserves estimation for independents, major 

|; j companies, and financial institutions. These programs are continually 

^ updated by the Gruy R&D group and those persons who use them in daUy 

r appUcations. 
j - . . 

r - More than 100 speciaUzed computer software programs are in use by the Gruy 

2 : companies for reservoir analyses and their associated econometric projec

tions. Many of these programs are in worldwide use and have become 

industry standards after being purchased from H. J . Gruy and Associates. 

91 



Gruy's pressure transient analyses are especiaUy weU known and widely 

used in onshore and offshore operations. 

A number of the Gruy software programs have been successfully modified by 

Gruy Federal for appUcation to non conventional gas and geothermal reser

voirs . . AU Gruy analytical programs, methodologies, and cumulative 

experience are avaUable to Giruy Federal and to Mr. Raj Kumar and his staff 

for the Magic Hot Springs Landing reservoir confirmation program. 

In addition to the analytical software programs, faciUties in the Houston 

0 and DaUas offices include: 

f-j ~ • complete drafting and high-speed reproduction equipment, 

__ • direct facsimile transmission between aU Gruy offices, and elsewhere 

[,y ! in the nation, by use of a Xerox model 200 telecopier operating on a 

dedicated Une at 2, 4, or 6 minutes per page, fuUy automatic 24 

1 hours per day (dedicated number 713/780-9115), 

i 

{ ' • 

•M' 

te 

I 
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• geological, engineering, and geotechnical Ubraries located in Houston 

and DaUas with industrial membership and priority access to the 

complete Ubraries of WilUam.Marsh Rice University and the University 

il of Houston, 

• CDC 7600 CYBERNET computer system accessed by UNITEC remote job 
terminals in Houston and Dallas, 

• conference rooms in Houston and DaUas seating up to 60 persons, with 

visual aid equipment and waU-sized map boards, 

• access to pubUc and private data bases through four major time

sharing computer networks: 

•• General Electric Information Services Company (GEISCO) MARK III and 

MARK 3000 Systems, 
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I, ;, 

j; •• System Development Corporation (SDC) ORBIT System, 

f .. • , • 

.p.,.. 
;, : •• DOE/RECON Information System, 

i 

I? - Lockheed DIALOG. 

Ff Gruy Federal has an extensive Information Management System that includes 

li subscription to pubUc and private onUne information retrieval systems. 

;- These include the Department of Energy Technical Information Center's 

| - RECON, System Development Corporation's ORBIT, and Lockheed's DIALOG 

systems. 

i - ; • • • . • • 
M • 

Data fUes containing reservoir characteristics and weU data reside on the 

f̂  "t-IARK 3000 system. These fUes are part of the Petroleum Data System (PDS) 

'^ fUes maintained by the Information Systems Program at the University of 

fT"; Oklahoma. They include the oU and gas fUes (OILY and TEXS), the API 

S Master WeU FUe (API 1 and 2) , and the AAPG/CSD Exploratory FUe (CSD 1 

and 2 ) . Gruy Federal also accesses the Petroleum Information WeU History 

(WHCS) fUe. containing more than one mUlion historical and current weU 

records. 

m. 

• i 

i 

F'i 

.m 
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6.b . (2) RESUMES 

Resumes of persons selected for the MRI User-Coupled Reservoir Confirmation 

Project are included in alphabetical order . 
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1 FRANK P. BROWN, JR. Areas of Expertise 

p-^ Proposal pricing 
jj; ' Cost analysis and 
i" reporting 
U., Contract admini-
'!;• s t r ation 

0G 

fe 

L / 

U.>. 

Frank Brown is manager of contract administration and pricing for Gruy 
Federal, Inc. 

\i-i He received a B.B.A. in industrial management with a minor in industrial 
engineering in 1963 and an M.B.A. in management in 1965 from Texas Tech 
University. 

iJ From 1966 to 1969 Mr. Brown was employed by LTV Electrosystems and was in
volved in cost and budget analysis, manpower planning, forecasting, and 

-,-, -preparation of manhour bids for the Engineering Administration department. 

" __ln 1969 he joined Tracor, Inc . , working in the areas of cost control, fi-
._ nancial analysis, program administration, and subcontract n^egotiations. 
7 From 1972 to 1978 Mr. Brown worked with defense-related and commercial 
ill' electronic firms with responsibiUties in cost proposal preparation, cost 

control and variance analyses, work breakdown structure preparation and 
(^ program scheduUng, contract negotiations and administration, and overhead 

forecasting. 

p.̂ . In 1978 he joined Martin Marietta Aerospace, Orlando Division. When he 
|;, left in 1980 to join Gruy Federal, he was an estimating supervisor respon
ds sible for reviewing proposals prepared by the estimating group and for the 

negotiation of those proposals. 
•p 
g At Gruy Federal, Mr. Brown is responsible for preparation of cost proposals 

and administering contracts, cost planning, and preparation of cost and 
.m manpower management repor ts . 
II 
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WM. DAVID COMPTON Areas of Expertise 

Technical editing 
Preparation of reports 

Dr. Compton is technical editor for Gruy Federal, Inc. 

He received B .S . and M.S. degrees in chemistry from North Texas State 
University and the Ph.D. in chemistry from The University of Texas. 

y After teaching for 16 years at West Texas State University, Colorado School 
of RQnes, and Prescott CoUege in Arizona, Dr. Compton undertook a year of 

cr study of the history of technology at Imperial CoUege, London, earning the 
2 M.Sc. from the University of London in 1972. 

J n 1974 he was awarded a contract by the National Aeronautics and Space 
Administration to write the official NASA history of the Skylab Program. 

^^ Working with one co-author, he completed this project in 1977. A summary 
"~~of this work was presented at an invited symposium at a nationsd scientific 

!|| society meeting in 1979 and has since been pubUshed. 

Since joining Gruy Federal in 1978, Dr. Compton has been responsible for 
«-7, editing and producing aU of the company's contract proposals and technical 
I , repor ts . 
t W . . - " • • • 
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CHARLES H. CORWIN Areas of Expertise 

CivU engineering 
EnvironmentsJ 

planning 
Land and lease 
matters 

:n 

Mr. Corwin is a consultant to Gruy Federal, Inc. 

He received a B .S . in appUed arts from Arizona State University in 1958, a 
B .S . in civil engineering from the University of New Hampshire in 1965, and 
an M.S. in civU engineering from the University of Southern CaUfornia in 
1970. 

From 1955 to 1975 Mr. Corwin served as an officer in the U.S. Air Force. 
Approximately one-half of his time was devoted to civfl engineering duties, 

.including a tour as base engineer in Southeast Asia during the Vietnam 
-conflict. 

After leaving the Air Force, Mr. Corwin worked as an engineer for the 
consulting firm of JVB Engineers, Inc . , a c iv i engineering firm with 
several offices in the State of Idaho. ^ During that time his principal 
assignment was on the design of a municipal water system. 

Since 1979 Mr. Corwin has been an engineering consultant and has worked on 
the Magic Hot Springs project since the land was purchased by MRI. He has 
sdso served as a county commissioner for Blaine County. 

Mr. Corwin is a member of the National Society of Professional Engineers 
and an associate member of the American Society of Civfl Engineers, and is 
a Registered Professional Engineer in the State of New Hampshire. 

SSi. 
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k GAYLAND DAUGHERTY Areas of Expertise 

fiii 

i' 

'W^\ 

• p 

Financial systems 
Contract administration 
Business functions 

['••; Gayland Daugherty, a Certified PubUc Accountant, is vice president of 
te finance for Gruy Federal, I nc . , responsible for accounting, contract admin

istration, subcontract procurement, and personnel administration. Related 
fT" activities include preparation of cost proposals and cost management 
1̂ ; report ing. 

He received a B.B.A. in accounting from Texas Technological University in 
1960 whfle employed as a senior accountant for H. D. CoUings, PubUc 
Accountant. From 1960 through 1965 he served as an auditing officer in the 
U . S . Air Force, performing management audits of Air Force activities as 

~ weU as audits of defense contractors in the Far East and NASA contractors 
at Cape Canaveral, Florida. 

In 1966 and 1967 he was employed by Dow Chemical Cofnpany with responsibiU-
ty for product cost accounting, fixed asset control, and in-house asset 
construction. 

WhUe with Tracor, Inc. from 1968 to 1977, Mr. Daugherty dealt \rith vir tu-
aUy aU aspects of accounting and contracts business management pertaining 
to research, development, and manufacture of electronic equipment. In his 

P assignment as corporate manager of government accounting services and Dir
ector of Systems and Controls for the Sciences and Systems Group, he coor
dinated aU contractor interface with the Defense Contract Audit Agency, 
designed and implemented systems to assure compliance with regulations of 
the Cost Accounting Standards Board and Department of Defense Agencies, and 

"^ participated in cost negotiations with the Department of Defense and other 
government agencies. Other duties included audit evaluations of, and cost 

P negotiations with, potential subcontractors. He regularly critiqued cost 
til accounting standards and regulations proposed to the Management Accounting 

Practices Committee of the National Association of Accountants and the Cost 
F'l Accounting Standards Board. 

I 
Mr. Daugherty is a member of the National Association of Accountants, Beta 
Alpha Psi, and Beta Gamma Sigma. 
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JACK T. DUREE Areas of Expertise 

Geothermal energy 
utilization 

Reservoir engineering 
Enhanced oU recovery 

•fx; Mr. Duree is a senior engineer with Gruy Federal, Inc. 

He received B . S . degrees in petroleum engineering and mechanical engineer
ing from Texas A&M University in 1942 and joined the Magnolia Petroleum 
Company as a design engineer, later becoming a field production engineer in 
MagnoUa's west Texas region. 

In 1947 he left Magnolia to become a field production engineer for The Pure 
OU Company. After a year he was made chief production engineer for the 
Texas producing division; in I960 he was transferred to Houston as division 

-engineer for the company's southern division, which encompassed the Texas 
producing division plus the GiUf Coast onshore and offshore areas. 

"""Mr. Duree was made division operations manager for Pure OU Company's 
p Alaska-Canada division in 1963. During his tenure the division increased 
y net production from 6,300 to 11,500 barrels per day and instituted the 

first in-situ combustion project in . Canada. When Pure OU merged with 
m. Union Ofl Company in 1965 he became joint account superintendent for Union 
[ii, OU Co. of Canada Ltd. , responsible for driUing and production for 

joinUy-owned properties for which Union was not operator. In 1967 he be
came manager of engineering, responsible for aU reservoir engineering and 
exploitation geology for Union's Canadian operations. Besides directing 
aU exploitation drilUng, Mr. Duree's group initiated various enhanced 
recovery projects. In 1973 he was made manager of heavy oU production, 
responsible for developing Union's tar-sand and heavy-ofl reserves . He 
directed extensive dialling to define the productive area of these deposits 
and evaluated recovery methods and processes to upgrade the produced ofl. 

Mr. Duree entered the geothermal exploitation field in 1975 as manager of 
engineering (later vice president and manager of operations and production) 
for PhUippine Geothermal, Inc . , a subsidiary of Union OU Company of 
CaUfornia. He directed reservoir and design engineering and construction 
for a project that completed 103 geothermal weUs in 2 fields on the island 
of Luzon, providing geothermal steam for four 110-megawatt generating-

fr\ plants . His responsibiUties included reservoir and economic evaluations, 
conceptual bases for design of gathering systems, and operation of the 
completed systems and producing weUs. One of these fields incorporates 
a subsurface disposal system which is among the largest ever buflt: two 
plants, each returning 350,000 barrels of water per day to the producing 

As reservoir . 
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TERENCE J . ELLIOTT Areas of Expertise 

Geophysics 
Seismic methods 
Subsurface geology 

Mr. EUiott is a senior geophysicist for H. J . Gruy and Associates, Inc. 

After receiving his B .S . in geology from the University of Queensland 
(AustraUa) in 1963, he joined Marathon Petroleum AustraUa, Ltd . , as a 
geophysical assistant. The foUowing year he became an assistant weU 
logging engineer for Welex in Brisbane, Australia, running logs and main
taining logging t o d s . In 1965 he worked for one 3rear with the Continental 
Ofl Company, interpreting and mapping seismic data for the North Sea 
field. 

From 1966 through 1970 Mr. EUiott was employed by Seiscom-Delta, Inc . , of 
Houston as a geophysicist responsible for devdoping and testing the 

-company's seismic data processing system. He joined H. J . Gruy and 
•Associates in 1971, contributing to field studies in the United States, the 
North Sea, and Indonesia. He joined D. R. McCord and Associates in DaUas 
later in 1971 and correlated seismic and subsurface geological data for 
major studies in Australia and Iran. 

From 1973 untU he irejoined H. J . Gruy and Associates in 1975 he was em
ployed by Texas Pacific Ofl Company as senior international geophysicist. 
He was responsible for aU of the company's international seismic opera
tions, as weU as computer processing and interpretation and mapping of 
data to determine geological exploration prospects. 

Mr. EUiott is in charge of H. J . Gruy and Associates' geophysical ser
vices, carrying out assignments throughout the United States. 

He is a member of the Society of Exploration Geophysicists, the American 
Association of Petroleum Geologists, the DaUas Geological Society, and the 
DaUas Geophysical Society. 
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f. PRISCILLA EVERETT ' Areas of Expertise 
• j . . . . 

I r , . Personnel admini-
f 1̂  stration 

Ms. Everett is a personnel speciaUst with Gruy Federal, Inc. 

•.rr-( 

I 
tai! 

Since graduating from high school in 1975 she has been working part-time 
toward her bachelor's degree in business technology (personnel administra
tion). She has completed a number of courses in management. 

From 1975 to 1979 she was employed by Hooker Chemical Corporation in the 
personnel department, starting as a benefits d e r k auditing and processing 
medical and dental claims, screening appUcants for employment, and compfl-
ing data for Equal Employment Opportunity (EEO) repor ts . Promoted to 
personnel assistant, she assumed additional duties in salary and benefit 
administration. She was later made a corporation compensation assistant 
with responsibiUty for combining and auditing monthly wage and compliance 

-data from four other subdivisions of the company. 

_ , " " A t Gruy Federal, Ms* Everett develops and implements Affirmative Action and 
'̂  • EEO programs to ensure compliance with current federal requirements, moni

toring the status of the company's compUance and alerting management to 
any difficulties encountered. She also administers aU the company's bene
fit and performance evaluation programs and personnel functions. 

l i 

M 
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Ms. Everett is a member of the Houston Personnel Association and the Ameri
can Society of Personnel Administration. 
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CALVIN H. FRIEDRICH Areas of Expertise 

Accounting management 
Financial systems 

Mr. Friedrich is controUer for Gruy Federal, Inc. 

He received his B.B.A. in accounting from The University of Texas at Austin 
^' in 1967 and worked for one year as an accountant for Tuloma Gas Products of 

Tulsa, Oklahoma. 

II In 1968 he joined the Southland Division of the St. Regis Paper Company and 
became manager of general accounting in 1974. Besides supervising the gen-

p eral accounting functions of the company, he was responsible for corporate, 
11 industrial, and governmental reporting functions, including SEC reports and 
^̂  the financial section of the annual stockholder's report . He joined Gruy 

Federal early in 1979. 
j l ". 
m Mr. Friedrich is i^sponsible for maintaining and improving the accounting 

— system, preparing the various cost and manpower reports for individual 
m ' contracts, and preparing financial statements. 
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RAJ M. KUMAR Areas of Expertise 

Petroleum engineering 
Economic analysis and 

forecasting 

Mr. Kumar is a senior petroleum engineer with Gruy Federal, Inc. 

He received his B .S . degree in petroleum engineering from the Indian School 
of Mines in 1970. Upon graduation he worked for the Ofl and Natural CSas 

if7f\ Commission in India for two years as senior technical assistant in the pro
duction section, engaged in various production activities including reser 
voir studies, economic studies, evaluation, and coordination in "ofl field 

gi: operations. 

2 ' . In 1973 he came to the United States to work toward an M.S. in management 
science and engineering at Long Island University, where he completed his 

M -work in 1975 with specialty areas of accounting, economics, computer p ro-
is;̂ , gramming, and operations research. 

c;s After tw6 years of applying his economic expertise in ofl and gas produc-
2 tion, Mr. Kumar joined the staff of H. J . Gruy and Associates, Inc. in 1977 

and came to Gruy Federal later that same year. 

His work with the Gruy companies has included assisting senior petroleum 
engineers in pressure transient analysis and reserve estimation; develop
ment of petroleum operating cost data for 24 geographic regions and six 
depth classes (onshore and offehore) for the Federal Energy Agency; econo
mic analysis of proposed and interim effluent guideUnes for the onshore 
oU and gas producing industry for the American Petroleum Institute; and 
forecasting reserve additions and natural gas production to the year 2000 
from conventional sources for the U.S. Energy Research and Development 
Administration. 

Mr. Kumar is a member of the Society of Petroleum Engineers of AIME. 
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H. P . LANGSTON Areas of Expertise 

DrilUng supervision 
Production supervision 

: tF 

m 
liSr 

Mr. Langston is a drilUng supervisor with Gruy Federal, Inc . 

His oU field experience spans 31 years , roughneck to operations manager, 
staff and Une work. His safety record is his strongest recommendation. 

i 

He received his B .S . in petroleum engineering from the University of 
Houston in 1952, and worked for the next four years in the southwestern 
U .S . and in Venezuela as production foreman, petroleum engineer, and 
drilling supervisor, principaUy for the Atlantic Refining Company of 
DaUas. 
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From 1956 to 1963 Mr. Langston worked as a drilUng engineer, driUing 
.supervisor, and superintendent in Venezuela and Argentina for Creole Petro
leum and Delta DrilUng Company. He then took a position with Conoco as 
senior petroleum engineer in the south Texas area. 

After five years in private business in Mexico City, Mr. Langston was an 
independent driUing consultant working in Asia and the Middle East on off
shore drUUng projects. Among his cUents were ARCO, IIAPCO, British-
Petroleum, Elf-Erap, PhflUps, and Petroswede of Norway. In 1976 he was a 
management consultant with Booz AUen & HamUton. International, working 
with Sonatrach in Algeria. 

Since 1977 Mr. Langston has continued as a consultant drflJing supervisor, 
working with OUfield ConsiUtants International Ltd. of London and with 
REMI of Houston in the Middle East, Africa, Norway, and South America. 

Mr. Langston's experience in areas of deep geothermal work includes: 

Onshore 
Offshore 
Offshore 
Offshore 
Offshore 
Offshore 
Offshore 
Offshore 
Onshore 
Onshore 
Offshore 

South Texas 
Venezuela 
Egypt 
Oman 
Abu Dhabi 
I ran 
Indonesia 
Norway 
Algeria 
Louisiana 
Louisiana 

16,000 feet 
15.000 
15,000 
16,000 
13,500 
12,500 
11,000 
13,000 
12,000 
17,000 
17,000 

0.85 ps i / f t g radient 
0.80 
0.84 
0.85 
0.80 
0.75 
0.70 
0.74 
0.90 
0.90 
0.90 

This geothermal-geopressure work includes completion and testing of weUs 
and disposal of high volumes of hot br ine. 

He is a Registered Professional Engineer in the State of Texas. 
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ALAN LOHSE Areas of Expertise 

Geology and geophysics 
Petroleum engineering 
Natural resource evalua

tion and production 

,-,-. Dr. Lohse is executive vice president and principal scientist for Gruy 
|r| Federal, Inc. 

ii 

He received a Ph.D. in geology from The University of Texas in 1952 and 
2 also attended the University of Texas Law School firom 1950 to 1952. 
-li • -

He was employed by SheU Ofl Company in the exploration division from 1952 
to 1958, with some special assignments to SheU's legal department and the 
Exploration and Production Research Laboratory. 

From 1958 to 1962, Dr. Lohse worked as a consultant in coastal engineering 
|g and oU and gas exploration. In 1962 he joined the Monsanto Company as a 
fs staff geologist, studying ney^ oU and gas trends and conducting technical 

—and economic evaluations of mineral resources. He served as associate pro
fessor at the University of Houston from 1966 to 1971, where he taught 
courses in the geology of North America and field courses in Mexico. He 
also continued his engineering and geological consulting, which has in
cluded interpretation of areas in Central America, Australia, and West 
Africa. 

From 1971 to early 1977, Dr. Lohse was senior scientist and manager for the 
fil Gulf Universities Research Consortium, where he dealt with environmental 

and economic studies and enhanced recovery technologies for oU and gas. 
During this time he conducted contract work for the Corps of Engineers, the 
U.S. Coast Guard, the Environmental Protection Agency, the Bureau of Rfines, 
the Energy Research and Development Administration, and other Federal 
agencies. 

Dr. Lohse served from 1971 to 1972 as a member of the Texas Governor's 
Nuclear Power Plant Task Force. From 1972 to 1974 he served on President 
Nixon's Air QuaUty Advisory Board. In 1976 he participated in a United 

f| Nations conference in Austria concerning world petroleum resources. 

Dr. Lohse is a Certified Petroleum Geologist and a member of Sigma Gamma 
EpsUon, Sigma Xi, Phi Kappa Phi, the American Association of Petroleum 

1*1 Geologists, the Society of Petroleum Engineers of AIME, the Sociedad Geo-
® logica Mexicana, and the Houston Geological Society. He is Usted in 

American Men of Science. He is the author of more than 60 pubUcations and 
fj. reports for the government and private industry, and is an Adjunct 
II Professor of geology at the University of Houston. 
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L STEPHEN A. LOHSE Areas of Expertise 

A y Technical project and 
& systems analysis 
j Project coordination 

i _ _ ^ 

:I 

!S 

•Ifr.!. 

IG 

M 9 

m 
m 
7̂  

m. 

Mr. Lohse is an engineering assistant with Gruy Federal, Inc. 

He attended Raymond CoUege, University of the Pacific, where he majored in 
Uberal a r t s . He worked for three years in the pubUc school system of 
Stockton, California, as a special education teaching assistant. 

During 1975 and 1976 Mr. Lohse worked as a Research Assistant for the Gulf 
Universities Research Consortium, principaUy assisting in the compflation 
and computerization of an eiihanced ofl recovery data base covering some 800 
oU fields. 

-Since he joined Gruy Federal in January 1979, Mr. Lohse's responsibiUties 
have included monitoring drilUng activity along the Texas and Louisiana 

_Gulf Coast, screening prospective geopressured-geothermal test weUs, and 
assisting in general engineering work. In late 1979 and early 1980 he was 
periodicaUy assigned to the field, where he was responsible for detaUed 
cost reporting and material handUng for Gruy Federal's geopressured-
geothermal drUUng and testing program. 

In April 1979 he attended an Advance Program Management course on the use 
of PERT/CPM management techniques, and he is now responsible for creating 
and updating the company's PERT/CPM Project Management Network Plans. He 

III designed and conducted an,in-house PERT/CPM training program for Gruy 
Federal personnel in June 1979. 
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RAYMOND MARLOW Areas of Expertise 

WeU logging and log 
interpretation 

Geological exploration 

. 7 2 
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Mr. Marlow is a geologist with Gruy Federal, Inc. 

IX 
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He received his B .S . in geology from Lamar University, Beaumont, Texas, in 
1978. 

Upon graduation from Lsunar, he joined the Welex company as a field engineer 
in south Texas, managing the activities of field crews conducting logging 
operations on oU and gas weUs and uranium test holes. He was also r e s 
ponsible for coUecting and interpreting the results, which included 
calculations using resistivity, sonic velocity, density, and radioactivity. 

-His duties also encompassed evaluation of formation tests and sidewaU 
cores. 

Mr. Marlow joined Gruy Federal in 1980, and participates in aU of the 
company's projects which require compflation and interpretation of geologic 
data and weU log data. 
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'1 MARVIN MATULA Areas of Expertise 

W 2 DrflUng 
| g . DrflUng supervision 
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Mr. Matula is a drilling supervisor for Gruy Federal, Inc. 

He began working in the oU fields in 1956 as a driUer's helper for Chfles 
DrilUng Company of Corpus Christi, Texas. After service in the U.S . Army 
he took a position with Texaco, Inc . , where he worked his way up to drfll
ing foreman in Texaco's south Texas operations. 

In 1976 and 1977 he worked for Gannet Offshore Company, repairing weUs in 
the Gulf of Suez that had been destroyed during the Egypt-Israel fighting. 
On his return to the U . S . , Mr. Matula worked as a drflling foreman and 
drilUng superintendent for Good Hope Refineries of Laredo, Texas, and as a 

-drilUng consultant for Scarborough, Sawyer and Associates in Corpus 
Christi. 

Since joining Gruy Federal in 1978, he has worked principaUy on the Gulf 
Coast Geopressured-Geothermal Program, supervising rig operations and co
ordinating aU phases of field work with operations management. 
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R. L. McCOY Areas of Expertise 

Petrophysical Analyses 
Geological Engineering 
Economic Analyses 

Mr. McCoy is staff petrophysicist for H. J . Gruy and Associates, Inc . in 
Houston. 

After receiving a B .S . degree in petroleum geology from Mississippi State 
University in 1975, he joined Dresser Atlas. Upon completion of Dresser's 
comprehensive logging schools at the Houston Research Center, he was a s 
signed to the southeast U.S . region for three yea r s . During this period, 
he became famUiar with the broad spectrum of services avaUable to the 
industry as well as the various interpretive techniques used in mid-
continent and Gulf Coast areas . He had quaUfied for the position of 
senior fidd engineer before leaving this field assignment. 

Mr. McCoy served as a consultant for J . R. Butler and Co./Geoquest Inter
national for one year, performing various functions including geological 
engineering,. reservoir characterization, and computer modeUng (Monte 
Carlo) for risk analyses. 

He joined Gruy Federal in 1978, and provided log analyses, geological 
engineering, and production engineering services for many of the company's 
projects, including geopressured-geothermal resource assessment and 
studies of possible subsidence problems. He joined H. J . Gruy and 

M Associates in 1980. 

Since 1977, McCoy has been attending the University of Houston where he is 
currentiy completing a M.S. program in petroleum engineering. 

He is a member of several professional societies, including the Society of 
p Petroleum Engineers of AIME, the American Association of Petroleum Geolo-
S- gists , the Society of Professionsd WeU Log Analysts, and the Society of 

Exploration Geophysicists. 

2 Mr. McCoy is the author or co-author of several technical papers which 
have been presented in the Journal of Petroleum Technology and Trans-

. actions of the Society of Professional WeU Log Analysts. 
r; i 
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ROBERT L. NYLAND Areas of Expertise 

Purchasing 
Material management 
Contract administration 

Mr. Nyland is purchasing manager for Gruy Federal, Inc. 

! After attending the University of Texas he joined the staff of the Austin 
7 7 State School in 1958 as assistant supply officer where he served as buyer 
j fe and supervised receiving, warehousing, shipping and inventory control. 
I Average inventory value was in excess of $400,000 and consisted of items to 
| 1 support a 3000-bed residential faciUty. Material responsibiUties in-

1 ^^ eluded coordination between medical, plant maintenance, food service, edu
cational, laundry, vendors, and other governmental agencies. 

l l In 1966 he joined Tracor, Inc. as assistant purchasing agent for the Mili-
•̂̂  __ tary Products Division, with responsibiUty for the purchase of components, 

raw materials and services. This included coordination efforts between en-
jli gineering, production, quaUty^ control, vendors, and manufacturers. He 
2 directed a staff of buyers , expediters, and clerks in order to support 

proposals and contracts. 

te Mr. Nyland joined Infotronics Corporation in 1969 as purchasing agent, r e 
sponsible for the procurement of aU components, raw materials and services 
required of the Austin manufacturing plant. He was also responsible for 

p corporate purchasing agreements for the Austin and Houston plants as weU 
fe as the Shannon, Ireland, plant. He developed corporate purchasing proce

dures , directed a staff of buyers and clerks, and ensured coordination with 
|il engineering, quaUty control, production, vendors, and manufacturers. 

In 1970 he became purchase and supply officer for the Travis State School, 
responsible for purchasing, inventory control, receiving/shipping, ware
housing, and supervision of a staff of 17 employees. This included the 
maintenance of a $500,000 inventory and coordination with vendors, plant 
maintenance, laundry, medical, educational, food service, and other state 
and federal agencies. 

He joined the staff of Gruy Federal in 1978 as purchasing manager, respon-
7 ) sible for the acquisition of aU items and services required by the com-
GA pany. He is also responsible for government property and coordinating sub

contracts with the appropriate government agency. 

p< He was a charter member of the Austin Purchasing Management Association, 
'^' serving two years on the Board of Directors and two years as Professional 

Development Chairman, and is a member of the Purchasing Management Associa-
17. tion of Houston. 
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DWIGHT PEACE Areas of Expertise 

DriUing 
DriUing Supervision 

Mr. Peace is a drilUng supervisor for Gruy Federal, Inc. 

2 He has nearly 30 years of experience in drilUng, and has worked in many 
'i-' oU-producing areas in the United States and foreign countries. 

Mr. Peace began working in the ofl fields in 1949 after completing two 
years of work at Southwest State CoUege, Magnolia, Arkansas. From 1949 
untU 1967 he worked with several companies operating in southern Arkan
sas , east Texas, and Mississippi. In 1967 he went overseas as a driUer 
for Loffland Brothers, working in Turkey, Libya, and Nigeria. Later he 
joined KCA as a rig superintendent. Before joining Gruy Federal in 1977, 
Mr. Peace worked for several years as a toolpusher for Helmerich and 
Payne. 

—- With Gruy Federal, he has been supervisor for the company's Palo Duro 
(î  Basin project, which involved drflling and continuously coring two 4,000-
2 foot weUs in West Texas. 
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LEROY RADFORD Areas of Expertise 

:. ; DrilUng operations 
2 Petroleum engineering 

Mr. Radford is a senior drilling engineer with Gruy Federal, Inc. 

He earned his B .S . degree in geological engineering from the University of 
Oklahoma in 1941. 

After service in World War II and Korea, Mr. Radford joined the Magnolia 
i iii Petroleum Company, remaining with the company for 17 years after its merger 

with MobU Ofl Corporation. His assignments with the company included 
fl-:: driUing and production responsibUities in Texas, Oklahoma, Alaska, Indo-
iSj nesia, and Colombia. 

i ^From 1971 until he joined Gruy Federal in early 1978, he served as a driU-
m ing consultant to companies in Louisiana, the Phflippine Islands, Iran, the 
A North Sea, Algeria, and Pakistan. His experience includes contract negoti-

"^at ions , site selection, site preparation, and aU aspects of drflUng. Mr. 
(f̂ ; Radford spent approximately three years on wUdcat drUUng programs in 
I.; Indonesia, where pressure gradients approaching 0.9 psi/ft and temperatures 

in excess of 400®F at 10,000 feet are common. He also worked one year in 
_. Iran, where extreme drilUng conditions are encountered, and one year on 
y the Loiiisiana GiUf Coast, onshore and offshore. 

During 1978 and 1979 Mr. Radford was in charge of the Geothermal DrilUng 
§G Program on the Atlantic Coastal Plain, completing 50 temperature measure-
^ ment holes of 1,000-foot depth from New Jersey to North CaroUna. He was 

also the engineer in charge of drflUng the deep geothermal test weU at 
Crisfield, Maryland, which was completed and tested in the summer of 1979. 

Mr. Radford is a member of the Society of Petroleum Engineers of AIME and 
is a Registered Professional Engineer in Texas and Oklahoma. 
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JOEL L. RENNER Areas of Expertise 

Geothermal resources 
Coal geology 
Mineral evaluation 

Mr. Renner is a senior geologist with Gruy Federal, Inc . 

He received his B.A. in mathematics from Carleton CoUege in 1965 and his 
M.S. in geology from the University of Lfinnesota in 1969. He is currently 
completing his dissertation for the Ph.D. degree in applied earth sciences 
at Stanford University. 

From 1970 to 1978, Mr. Renner worked for the U . S . Geological Survey in 
Menlo Park, CaUfornia, and Denver, Colorado. With the Conservation 
Division at Menlo Park he conducted research on the tectonic and geologic 
controls of the occurrence of geothermal resources and was the division 

P "representative to the USGS geothermal research program. He was the senior 
ly author of the 1975 assessment of U.S . hydrothermal geothermad resources. 

0- In Denver, Mr. Renner continued his research on geothermal resources, and 
2- was additionaUy involved with coal geology and evaluation. From 1977 to 
"* 1978 he was staff assistant for mineral evaluation in the Conservation 
^ , Division, coordinating interdiscipUnary review of problems relating to 
2 ' -, mineral development and representing the region in meetings with industry 

and with environmental and intergovernmental groups. 

P Since joining Gruy Federal in 1978, Mr. Renner has served as principal 
(^ investigator on a number of technical studies, among them a review of the 

avaUabUity of groundwater for heat pumps and a comprehensive study of the 
m geothermal resources potential of the eastern half of the United States. 
Ill He has also. evaluated the reservoir characteristics of geothermal resources 

in a series of studies on the direct use of hydrothermal energy. These 
studies were reviewed by Gruy Federal as part of DOE's geothermal resources 

| | development program. 

Mr. Renner is vice president of the Mid-Atlantic Section of the Geothermal 
Resources Councfl and chairman of the subcommittee on definitions and 
nomenclature of the Geothermal Resources and Energy Committee of the Amer
ican Society for Testing Materials. He is also a member of the Society of 
Mining Engineers of AIME, the American Association of Petroleum Geologists, 

jSf and the Colorado Scientific Society . He has pubUshed a number of p a p e r s 
&̂  on geothermal resources in the eastern United States. 
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hi] Petroleum engineering 
& Computer applications 
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Mr. Swift is a petroleum engineer with Gruy Federal, Inc. 

He received a B .S . in chemical engineering with a minor in petroleum engi
neering from the University of Houston in 1979. 

Whfle completing his undergraduate work, Mr. Swift gained practical experi
ence in the appUcation of computer methods to petroleum engineering prob-

rrr, lems. From 1975 to late 1978, he worked as a programming assistant for 
fe American Natural Gas, participating in the development of a comprehensive 

log analysis program and other programming projects related to petroleum 
engineering. From 1978 untfl he joined Gruy Federal in mid-1979, he was a 

"strategic planning assistant at Natomas North America, assisting with the 
il operation of Fortran economic models. 

fg Since coming to Gruy Federal, Mr. Swift has participated in several of the 
in companjr's projects. He assisted in the testing and evaluation of Gulf 
' •, Coast geopressured-geothermal reservoirs . He has worked on the development 
.^. and evaluation of an enhanced ofl recovery (CO2) data base, and has rep-
;" . resented Gruy Federal on pressure-coring operations in West Texas and New 

^ Mexico in connection with a CO2 injection project. He has assisted in 
the testing and evaluation of the geothermal potential of the Atlantic 

g Coastal Plain, and has also been involved in a gas weU testing program in 
ill fractured Devonian shale i-eservoirs. 
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A ROBERT M. WINN Areas of Expertise 

' Aiy' Hydrology 
ijg Coal and Ugnite 
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Dr. Winn is a senior geologist with H. J . Gruy and Associates, Inc. 

He received a B .S . in geplogy in 1958, an M.S. in 1960, and a Ph.D. in 1973 
in geology and hydrology from Texas Tech University. 

From 1961 to 1966 he was employed by Mobfl Ofl Corporation, with responsi
bflity for oUfield hydrogeological investigations for drUling, water-
flooding, and water supphes for field operations. 

,12 After leaving MobU, Dr. Winn joined the faculty of West Texas State 
University as an assistant professor of geology. His research activities 

m -included water table aquifer assessment for several water conservation 
S -districts in west Texas. During 1970 and 1971 he was on leave directing a 

study team assessing groundwater development potential for various areas in 
Algeria for the Algerian Ministry of Agriculture. 

From 1974 to 1979, Dr. Winn was associated with Texas Instruments; Terra, 
Inc . , and Environmental Consultants, Inc . , conducting hydrological assess
ments of proposed and operating coal, Ugnite, and uranium mines; assess
ment and evaluation of surface and subsurface waters for flow regime 
conditions and control parameters; and studies on watershed management and 
downstream flood control for proposed river navigation projects. 
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PROPOSAL 
( 2 y 2 : ^ J A'o. ocz. 

MAGIC HOT SPRINGS LANDING USER-COUPLED 

CONFIRMATION DRILLING PROJECT 

VOLUME II: BUSINESS PROPOSAL 

Submitted to 

U. S. Department of Energy 

In Response to 

SCAP No. DE-SC07-80ID12139 

by 

MAGIC RESOURrriflVESTORS 
P.O. Box 1328 
Sun Valley, Idaho 83353 

September 15, 1980 

PLEASE RETURN TO: 
•Jon. A. Strawn 



MAGIC RESOURCE INVESTORS 
P. 0. BOX 1328 

^ SUN VALLEY, IDAHO 83353 
• j i> 

September 15, 1980 

Ms. Nina Ussery, SEP Secretary 
Department of Energy 
Idaho Operations Office 
550 Second Street, Room No. 119 
Idaho Falls, Idaho 83401 

Re: SCAP No. DE-SC07-80ID12139, User-Coupled Confirmation 
Drill ing Program 

Dear Ms. Ussery: 

Our proposal for a cooperative agreement award under the User-Coupled Confirmation 
Drilling Program is submitted in ten copies as required by the SCAP. Separate 
volumes are provided for the technical and business proposals. 

We appreciate DOE's interest in involving industry in the development of energy 
resources^^^ order to assure a strong technical and management team for this 
effort. Magic Resource Investors prcyoses to subcontract most of the work to 
Gruy Federal, l n c . T 9 small business>firm that has performed a significant amount 

A) of geothermal work for DOE. 

In submitting this proposal we have utilized the proposal check list provided 
with the SCAP and have fully considered amendment No. 001, dated July 16, 1980. 
This proposal is valid for 200 days as specified in the SCAP. 

Since Gruy Federal has been Involved in developing the proposal, please feel-
free to contact Mr. Jack Duree with technical volume questions or Mr. Gayland 
Daugherty with business volume questions. They may be reached at 713/785-J200. 

I will be responsible for all negotiations and company commitments arising from 
this proposal. My telephone number is 208/72^-8241. 

Sind^rely, 

Jerold R. Kirkman 
General Manager 

JRK/jr 



! '1^ VOLUME II - BUSINESS PROPOSAL 
•~'̂' PROJECT PROPOSAL SUBMITTED TO THE 

DEPARTMENT OF ENERGY 
IDAHO OPERATIONS OFFICE 

USER-COUPLED CONFIRMATION DRILLING PROGRAM 
SCAP No. DE-SCO7-80ID12139 

Copy No. <) of 10 

Date of Submission September 15, 1980 

Magic Resource Investors ^ 
le of Organization (principal participant if a team of organizacions) I^e of Organization (principal partic: 

If^.^iW^rSr^)^'/"^"'") 
. -type ot urgamzation 

Address of Organiza t ion 
Development of Geothermal Energy at Magic Hot Springs Landing, 
Blaine County, Idaho 

i y e of Proposed Pro jec t ^ 

Maximum Funds reques ted From DOE $1,088,395 Total Cost of Pro jec t f f O S ' j O C ^ 
Through Flow Test ing $1,209, J28 

Location of Site Magic Hot Springs Landing, Blaine County, Idaho 

Proposed P ro j ec t Duration ( i n months) -

Requested S t a r t i n g Date January 15, 1981 ^ ^__ 

O f f i c i a l Contact for Negot ia t ions J e r o l d Kirkman y^^jLA^i^ui/ ^ ^ m t ^ ^ ^ ^ j r 

Position and Title Manager, Magic Resource Investors 

Telephone (w/area code) (208) 726-8241 

Ef fec t i ve Period of Proposal 200 days 

AUTHORIZED OFFICIAL 

- ' • - • • - • - . - • • / 

s i g n a t u r e - .-• '.'• I ' G .-,•••'• ••-•- • . * 

|stors Cc -yi^Ai^^Ajf 

Name Typed Jerold Kirkman 

Title Manager Date September 15, 1980 

Please Check Small Business X Disadvantaged Business Other 

* Power of Attorney Filed at Blaine County Court House, Ketchum, Idaho. 
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Magic Resources Investors 
SCAP DE-SC07-80ID12139 

SUMMARY OF PROPOSED PROJECT 

The objective of the program 1s to establish a geothermal resource adequate 
to supply the energy requirements of a 2 million gallon per year ethanol 
plant. Location of the proposed project Is at Magic Hot Springs Landing, 
Blaine County, Idaho. 

In order to be a success, the well must be capable of producing a minimum 
of 675 gallons per minute of 280°F water. The water may be cascaded into . 
other uses, but the feasibility oj/bjections are based on the single use. 

Estimated cost of the project is $ 1,209,328. The DOE share for a success
ful well is $ ' 2 ^ 3 * 8 ^ ^ 20% of the total. For a completely unsuccessful 
well, the DOE frialr4"Tr5o%, or $ 1 JSa,305^,^5ed on known data, it Is un
likely that a disposal well will beTi?^Treaand no provision for such is 
included in the-cost estimate. If a disposal well is required, it will be 
subject to negotiation. 

Ma^S^^Resource Investors Is being joined.In this proposal by private invest
ors ,^^ssrs. Robert QiDrhani and John Wedui^ All requiredlwork will be perform
ed by uhjy Federal, In^under a cost-plusVfixed fee subc^itract arraHse-

,?":--, ment. GruvFederal, IncNlnas an extensive ̂ dickground in pa^orming cor^racts 
S y for DOE, 1ncH[ding geothermaVwoi^k. They wil^4j''2Ctly provVl^ engineerSig, 

supervisory, artdadministrativ?s§ervices and pro^K^e for requir^^^ield 
services by placeltieot and managemlTrt'of subcontract^^ 

The proposed work is divided into tasks to facilitate evaluation. Estimated 
task duration, labor hours, and costs are summarized in the budget summary_ 
section of this volume. The major proposed activities include: 

a. Further review of available geologic data, 

b. A limited geophysical program, 

c. Drilling of three temperature gradient holes, 

d. Drilling a production well to an estimated depth of 3,000 feet, and 

6. Testing the production well. 

'I 
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CONTRACT PRICING PROPOSAL 
( R E S E A R C H A N D DEVELOPME. '^ iT) 

T h i s focm U far u w when ( i ) s u b m i u i o n o f c a t o r p r ic ing data ( M C FPR l - } . 8 0 7 - 5 ) is rcquircdl snd 
( H i subsi icut ion for die Opc ions l Form ) 9 is au ihor i ied by the concract ing off icer. 

NAAtC o r O F K I O I 

Magic Resource Investors, Inc. 
MOM£ QfHC£ AOOMSS 

P. 0. Box 1328 
Sun Val ley, Idaho 83353 

nviSIONtSI ANO lOCATIONlSl WHEK w o w IS TO K PCVOtMtO 

Blaine County, Idaho 

Office o f Mmna^ement and Budget 

A p p r o v a l N o . 2 9 - R 0 1 8 - 4 

PACE NO. NO. Of PACES 

supniES ANO/OR SERvias TO u njiNisHEO 

Development of Geothermal Energy at 
Magic Hot Springs Landing, 
Blaine County, Idaho 

•:m'MP"' GOV 7 SOUQTATION NO. 

SCAP DESC07-80ID12139 
DETAIL DESCRIPTION OF COST ELEMENTS | 

\ . O m i C H * * . l i t U i . < U t m i t * am KxbiUt A l 

m. KMOUSEO t tJCI i 

EST COST ( S J 

* . SUKONTtACTB) ITtMi / C 3 I . i a 0 4 . ^ ^ . a X ^ ' ^ > i ' ^ 

r. O n « » — f f ^ «AWMAl« IA t ' ' 

( i ) VOUISTANOAtOCOMMCKUimMS 

( i ) IMTIIOIVISIONAt. T IANSKB ( A l i h t r i h i t i m l l 

TorAi. niRficr .V.^THKIAI. m^u^m 
2. MATRlAl O V E K H E A O ' ( I U U X - V S k i i t s ) ' ^ 

3. omecr uio* (Sftcifj) 

ro iA i . niREcr i.ABog 
4. U a O t OVEKHf AO f S f n i f y Dtpartmrml M- C M ! C r x l t r ) ' 

T O r . i l . I .ABOK 01 -H l lHE . IO 

ESTIMATED 
HOURS 

• ' . " '^ 

O.M. t A i e 

i p f i i ^ ^ 

RATE/ 
HOUR 

:Ss*JSgsss8jSgis 

X tASCs 

i i l i i ^ 
S-. SRCIAl TUnNC (Imi/nJimg J i t U u-ori ml O t r t n m t m l imiutUl iamt) 

T O T J M . . S P H C I A I . T F S n S G 

EST 
COST ( S ) 

i i i i i i i i i p 
EST COST ( t ) 

• 

• • . x : X :...": 

EST COST (S) 

• 

6. SfSOAl IQ0IPM£NT f i f J i n t t t k i r g t f ( U t m i u w E x M i t A ) 

7. TIAVt l ( I f d i n t i t h . t r f ) ( G i n d t u U i M . i l U t b t d Schtdmltt . * 

M. T(AN$TOITATK3N 

i . « « W£M 0 « SUSSISTENCt 

l O T M . I R A f K I . 

». CONSmlANTS ( l d ,m l i f f ~pmrpou - raU) 

ror.t i . co.s.wuA.sTs 

EST COST (S) 

WG7777 
EST COST <5y 

^ 
9. OTHtB W t t C I COSTS ( U t m i u Mr EsUb i l A ) 1 . 

10. ror.Ai. niRKcr cos'v ASI> oi'ERiiH.*n j 
11. GfnttAJ. ANO AOMMisrcAnvt U f f n u (R^u x </<«« r/<»«>r .v«. j ' 

I J . tOYAlTBS' 

13. T O T A l . F S n . y t . l T K i y COST '< 

TOTAl 
EST COST" 

REFER-
ENCE= 

^ i > - " " N '."<j 1 

.^^ % 

, J . - ^ i , ^ 

^ 

, 2 f l i r 5 W 1 

^•^^F '^^- ' 7^XX\ 
'X^G:.^r^^i:.^:77 
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Th is p r u p o u l is submincd for U M in cunnect iun w i t h and in response (o ( t J t u r i b t RFP. fU . ) 

Development of Geothermal Energy at Magic Hot Springs Landing, Blaine County, Idaho 
and reflects our best estimau-s as o f this da<e. in accordance w i t h the Instruct ions n> Ofleri irs and the Footnotes wh ich fu i low. 

n n o NAME ANO tITU 

Jerold KirKman 
Manager, Magic Resource Investors, Inc. 

SIGNATURE 

Maqic Resource Investors, Inc. -̂  
OATE Of SURMISSION 

Seotember 15. 1980 
EXHIBIT A-SUPPORTING SCHEDULE (Sptdfy. I f mort space is u t t d t d , use reverse) \ 

COST El NO. 

-

._ . -

- ' - • 

/TEM DESCRIPTION (Se t f o o l u e l t i ) 

. 

- - . - . - . . - - . - - . - . . - ^ ^ - , . . . . . . . . . . - . , . - . ^ . . - . _ - ^ . - . . - - : • ^ 

- . - — — - — . , ^ . . . . - . - — . • • . — . - ^ — . 

. . . . • ' , . • , . • . . . - - • • • ' - • . . - . . 

, . . . . . . . . . . . . . . . . - . _ . , , , . . , • , , , , . . : . . - - • . - : - ••. • • • - . • • , . . . . - . . . 

- ' • - • • • • . . . : . • . - . - : • • • • • -•• • - - - • , ' ' ' • " • „ • • , ' " • • . . • . ' 

. . . . . . . . • . : • : • - . . " - • • ' - • - ' . . - • . " - • • • - - • - • - ' • - • 

' . . . - ' • • - • . • - . . . . . 

" • • - • -. . • . - . - - ••• • '.-._ -• • - . • 

. . . . . . . . . • - . . • ^ , • , • . . ..-. • • . . , . . , . . . . 

' • - " • • • " • ' • • • • • • • ' • • • • ' • . • • ' - • • . - • ' . 

-..-.: 

EST COST ( S ) 

. . 
- • • -

- , - . . - . . • . . . , 

. . • - . . 

. , . . . . • . • , 

.. 

L HAS ANY EXECUTIVE AGENCY Of IHE ONinO STATES GOVEHNMENT PEMOHMED ANY REVIEW Of YOUR ACCOUNTS OR RECORDS IN CONNECTION W!T.1 ANY OT«R 
GOVERNMENT PRIME CONTRACT OR SUKONTRACT WITHIN THE PAST TWEIVE MONTHS? 

• YU Q N O (lff.$.id.miifyM,u:) - _ 

NAME ANO ACORESS Of REVIEWINC O m a ANO INOIVIDUAl 

N/A 
.TEUPHONE NUMBER/EXTENSION 

1 . Wf t l YOU REQUIRE TM USE Of ANY COVERNAitENT PROPERTY IN THE PERfORMANCE Of THIS PROPOSW CONTRACH 

Q YES Q NO ( I f r a . id iMi i fy am n r m e »r u p a m t pag t ) 

Ul. OO YOO RtOUIRE GOVERNMENT CONTRAa fINANCINO TO PERfORM THIS PROPOSED CONTRACT? 

( 3 YES • NO f / / 7 n . i /»»/»/>;.- • AO**NCE PAYMENTS 0 PROGRESS PAYMENTS OR • GUARANTEED lOANS 

IV. OO YOU NOW HOlO ANY CONTRACT (Or , d * jam bmt t mmy imdtptmdtmlly fimamttd ( t R & O ) p r e j t t l t ) fOR THE SAME OR SIAUIAR WORK CAUfO fO< tV THIS 
PROPOSED CONTRACT? . . . . 

• YES Q N O d/rin.. ifo.«,//.>.-

V. DOES THIS COSI SUiWWAJIY CONfORM WITH THE COST PRINQPIES SET fORIM IN AGENCY RECUUTIONS? 

( 3 YES Q NO- ( I f ma. Btplaim am n r t n t ar up . i r a t i pagt ) 

S t Rtrtn* far Imitrmcliami amd Faatmain OPTIONAL FORM 60 < 10-71) 

OPTIONAL FORM 60 (10-71) 
'?~?" 

*U.K:-7^<nnmiaii« Prlntlnf OMlati t t7«-4«1'««7/*0*R 



CONTRACT PRICING PROPOSAL 
(RESEARCH ASD DEVEI.OPMEST) 

m 
Office of Mana£emen( and Budget 

Approval No. 29-ROI84 

EiiiS 

T h i s form is for u w w h e n ( i ) s u b m i s s i o n o f cos t o r p r i c ing d a u ( see FPR 1 - 3 . 8 0 7 - 3 ) is r equ i r ed a n d 
( i i ) s u b s t i t u t i o n for t he O p t i o n a l F o r m 39 is a u t h o r i s e d by t h e c o n t r a c t i n g officer. 

PAGE NO. NO. o r PACES 

NAA«E OP OffEROR 

Gruy Federal, Inc. 
HOME OfflCE ADDRESS 

2500 Tanglewilde, Suite 150 
Houston, Texas 77063 

SUPPUES ANO/OR SERVICES TO SE fURNlSHEO 

Development of Geothermal Energy at 
Magic Hot Springs Landing, 
Blaine County, Idaho 

avlSION(S) AND LOCAIIONIS) WHERE WORK IS TO RE PERFORMO 

Houston and Field Sites 
3 SAI GOVT SOUOTATION NO. 

SCAP DESC07-80ID12139 
DETAIL DESCRIPTION OF COST ELEMENTS 

1. OWECT MAIERIAl ( l l r m i i t am K \ h M l A ) . EST COST ( S J 
TOTAl 

EST COST' 
REFER-
ENCE= 

m. PURCHASED PARIS 

i . SUtCONIRACTEO ITEtitS 7 X J t 0 3 ^ ^aJ^^^ Exh B&C 
t . OTHER—fi; RAW MAIERIAl 

( i l YOUR STANDARD COMMfRCIAl ITEMS 

( . i ) INTEROIVISIONAL TRANSFERS ( A t a l h t r ihmm t l l f 

^ > ^ A ^ . TOTAl. DIRF.CT .M.iTHRIAI. 

2. MATERIAL OVERHEAD' ( l U l r X.\t t m u s j 

ls7 
19,76£ Exh E&A 

3. 0 « £ a lAROR (Sftf i fy/ 
ESTIMATED 

HOURS 
RATE/ 
HOUR COST ( S ) 

Engineering Labor J h 9 t C r iQ&?eM-
^ . 9 g g l ^ ^ j A ^ / 

M L ^ L 
TOTAL tilRHCT I.ABOR 

a. lASOR OVERHEAD (Spnify Drf,.jrtMfMl or Cast C e n t e r ) ' O.H. RATE X RASEs ESI COST ( t f 

1_Q£>W€xh B&C 

Engineering Overhead" ^yjoriz^ueer 

Xr/F53 
i2iMeirExh T&Â  

TOT.AI. LABOR Ol'F.RUE.il> 

i . SPfCUl TESTING (Imtludimg field mark ml Caiermmtml imUmlLtliami) EST COST ( t ) 

TOTAL SPF.CIAL TFSTISC 

6. SPECIAL EOUIPMENT ( I f di rer l cb . . .ge) ( l l t m i t e am Hvi ihi t A } 

7. TRAVEL ( I f J i r t t I chmrgt) ( G i r e delmili am mllmthed Schedmlet EST COST ( S ) 

m. TRANSPORTATION 

"3g^z: i . PER OIEM OR SURSISIENCE 

TOT.AL TRAfEL ^fl^re^ttxh B&C 
S. CONSULTANTS ( Ideml i f f -pmrpa i t - rmle t EST COST f S > 

IY>7-.</. COSSUI.TASTS • m M t v ftTf»ft< ^xh C 
9. OTHER DIRECT COSTS ( l lemi ie am Fjvhihil A ) / 7 ^ .u - S t ^ E x h B&C 

TOTAL niRF.CT COST ASty Ol'F.RHF..<0 987,03i &^j£l 
I I . GENERAL AND ADMINISTRATIVE EXPENSE IRmIe % • / ta t i elememl S a t . )' 

ncBaaasA Intercompany 6.131 
Exh V%̂  
Exh r 

13. TOT.^L FSIIMATF.n COS, 

U . fEE OR PROm I^f flT"^ s: 
XATF.n COST 

l f i^Um6^ ^ 
114.58E 

/ O r . 4 / . ESim.^TF.I> C0i7" A.>iD FEE OR PROFIT 

94.74C 
1 201^221 

l , 0 ^ / t f O ^ OPTIONAl. FORM M 
• y October 1971 

General Services AJministraiiiin 
FPR I-I6.XIK< 
3060-101 
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Tliis piuposat is submitted for use in connection with and in response to (Dtitriht RFP. etc) 

Development of Geothermal Energy at Magic Hot Springs Landing, Blaine County, Idaho 
And nrflrcTi our best r«tfndU*> »s of chis date, in jccardjncv with fh« InMructiunt li» OArriirk jnd ikc Foutnoin which folluw. 

'15ayTan'3'**f?* Daugherty 
Vice-President, Finance 

StCHATURC 

NAME Of fIRM 

Gruy Federal, Inc. 
17 I DATE Of'.SUtMlSSKSN' 

EXHIBIT A-SUPPORTING SCHEDULE (Specify. I f more spate is needed, us* reverse) 
September 15, 1980 

COST El NO. ITEM DESCRIPTION ( S t t foolmolt i ) EST COST ( S ) 

L HAS ANY EXECUnve AGENCY Of THE UMIEO STATES GOVERNMENT PtRfORMED ANY REVIEW Of YOUR ACCOUNTS Ot (CCOROS IH CONNECTION WrT.t ANY OTHER 
GOVUNAAENT PRIME CONTRACT OR SUKONTRACT WITHIN THE PAST TWavE MONTHS? 

Q Y « • NO ( I f ye,, idamtifj Maw.J 

NAME AMD AOORESS Of REVIEWING OffKE ANO INMVIOUAl 

DCAA, 2320- LaBranch^ Houston, Texas Mr. JamgS Bourne 
I . WU YOU REQUIRE THE USE Of ANY COVCRNAAENT PROPERTY IN IHE PERK3RAAANCE Of THIS PROPOSED C O N R A C I ? <f f < ^ J 

Q YES 1 3 '^O (Tfyn . id tml i fyam 'n r*na ' a rupmrmupmgty . •"**,'."" " . ' ' " ' . ' ! ' " '~ ' ' " ' " '^ 

TOEPHONC NUAOER/EXTENSION _ 

713/226-4128 
Z ' ^ F : C 9 xT^ 

m. DO YOU REQUIRE GOVERNMENT CONTRACT FINANONC TO PERfORM THIS PROPOSED CONTRACr? 

. (Xj TES n NO ( I f y t u idemufy.j7' Q ADVANCE PAYMENTS | 3 fROCRESS PAYMENTS OR Q CUAJtANTEES LOANS 

IV. OO YOU NOW HOLO ANY CONTRACT (Or. da jam bmn mmy imdepemdemtlj JimMmud (IR&OJ prajtcuj fO« THE SA**E 0« SIMILAR WORt CALLED fOR tY THIS 
PROPOSED CONTRACT? . . • . 

• YJa 1 3 NO '('lf^^7u,mlify.)! ' 

V. DOES THIS COST SUMMARY CONfORM wmt THE COST PtlNOPlES SET PORIH IN AGENCY RECUUTIONS7. 

1X1 YES {_] NO ( t f ma. txplmhe am r t re ru ar leparmlt pmgtj 

Sat R t r t ru f r r ImUrmcliamt mmd Faalmaitt OPTIONAL FORM 60 (10-7 1) 

OPTIONAL FORM 60 (10-71) aM PrlMlaf 0«flMi lt7*-4«l-M7/«««a 
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EXHIBIT A 

OJ 

GRUY FEDERAL. INC. 

Task Identification 
Performance 
Period In Weeks 

Direct Labor by 
Specialty Hours 

Task 
I 

• Task 
I I 

USER-COUPL 

Task 
I I I 

EO CONFIRMATION DRILL 

BUDGET SUMMARY 

Task Task 
• IV V 

NG PROGRAM 

Task 
VII 

Task 
VI I I 

Task 
IX 

Page 1 of 3 

Task 
X Total 

Form 60 
Reference 

10 19 11 15 61 61 61 

a. Staff/Advisory 
b. Supervisory Engineer/Geologist 
c. Senior Engineer/Geologist 
d. Intermediate Engineer/Geologist 
e. Engineer/Geology Assistant 
f . Technical Services,Exempt 
g. Technical Services.Sr.Non-Exempt 
h. Senior Geologist 
1. Senior Geophysicist 
j . Senior Engineer 

Total Hours 

lost 

Direct Labor 
Technical Overhead 
Travel 
Other Direct Costs 
Subcontracts 
Material Handling Overhead 
Consultants 

Total for 6AA 

G&A 
Intercompany Support 

Total Estimated- Cost 

Fixed Fee 

Total Estimated Price 

*See Page 

40 
-
-
-
-
. 
-
-
-
-
40 

1.054 , 

40 
-
-
-
-
-
. 
-
-
-
40 

168 
520 

168 
-

\ 2 0 
80 
40 
40 
-

1.036 

• -

480 
-
-

480 
-
40 
-
-
40 

1.040 

-
480 
160 
-
-
-
60 
-
-

700 

, 1.062 „ ^ 0 . 1 0 0 16.484^^cl5.505 
^1.487*^^3.115*^5'J8.957* _*17.831* 

40 
-
-
-
-
-
40 
-
-
-
00 

1.500 
-
-
-
-
-
-
-
-
-

1.500 

^1.580,^^^41.079 
r . 1 . 8 1 7 * _ : 9.377* 

1 #^51.063 '^7^0.949 '^^no.322'"^*"10.568 ' - ^«2 .043^*^^8 .690 
81 
. 
. 
-

f 399 
2.611 

653* 

%%i 
277 

3.541 

^ / ' ' ^ • Z . 

177 
-
-

8.089 
t o X * / 
11.878 

947* 

m t 
1.090 

13.915 

11/8 & 

JLyzlQ^ 
235.692 

6.835* 
-

^^s'd î 
.̂tsY* 
4,059 

28.474 

363.466 

vjy. i .477 
360.290 

10.680* 
-

%i .2^0 

tf'dl^ 
2.076 

40,656 

518,967 

3-fXiS8S' . ^ e !3Z^ 

114 
77.318 
2.242* 

-
123.578 

14.829* 

\^mh 
11.765 

150.172 

/J^^^. - f 'X^ 

124 
-
-
-

3 F , d r 
^ .564 

668* 
-

, 4^23/ 
530 

6.762 

3, 9 7 j r 

500 
-
-
-

^5:6^6 
14.624* 

-
MeM 

9.713 

123.983 

y^,^- ' - / 

40 
80 
40 
-
-

168 
80 
-
-
-

408 

/^ .,7.213 
' ^ ^ 8 . 2 9 5 * 

. 
2.916 

-

-
\ 'B'M 
2.211* 

-
m t i ' 

1.755 

22,390 

/ ^ ^ -'<_? 

-
-
80 
-
-
16 
40 
-
-
-

136 

2.214 
^ - i ^2 ,546* 

1.828 
1.560 

280 
168 
480 
204 
340 
40 
40 
40 

4.980 

106,291 J 
124,901*^ 

- 21?Jy/41.635 
-

278 
8* 

-
^ % % 

606* 

^l ik 
400 

6.132 

7i,i7.0 

5,174 
681.578 ^ 

19.765* 
8.089 

987.433^'' 
^07 OXo 

121.020* 6.135 

94.740 

1.209.328 

/O37C0'4 ' 

Line 3 

Line 3 
Line 4 
Line 7 
Line 9 
Line l b 
Line 2 
Line 8 

^LWIO 
Line 11 
Line 12 

Line 13 

Line 14 

Line 15 

y z ? a 3 . + 
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Q. 
"̂ia" 

EXHIBIT A 

USER-COUPLED CONFIRMATION DRILLING PROGRAM 

BUDGET SUMMARY 

Technical Overhead 

BURDEN RATE APPLICATION 

General & Administrative 

Task I 

Task I I 

Task H I 

Task IV 

Task V 

Task VII 

Task V I I I 

Task IX 

Task X 

7S26 
i40%a $ 
xsYo 

140% X 

AsA. 
115% t 
F^y^ 
115% X 
7K^A6 
115% X 
FSYo 

115% X 
F..^y^ 
140% X 
115% X 

^2^ 
FsAo 

115% X 

2FF% 
115% X 

1,054 = 

1,062 = 

20,100 = 

16,484 = 

15,505 = 

1,580 = 

8,544 = 
32,535 = 

4 

7,213 = 

2,214 = 

TOTAL OVERHEAD 

71^4 
$ 1,476 

77(f(;. 
1,487 
s -oFy 

23,115-
-/-/x/ 

18,957 
^ 4 . y i 

17,831 
3 9 2 

1,817 . 

1 1 , 9 6 3 A / 3 / 
37,414 ^7J^ 

25% X 

25% X 
9.C 

12% X 
9.<^ 

12% X 

12% X 

12% X 

25% X 
12% X 

• 49,377 /oy7t5 

8,295/f^^ 12% X 

2,546 c^ r f 12% X 
^ r . F y y 

$124,901 
, 

$ 2,611 

3,789^ 

295,476 

425,210 

123,578 

5,564 

20,50 
79,139 

18,424 

5,046 

=J 
= 

s 

s 

s 

s 

= 
= 

= 

B 

$ 

5 653 

947 
7{ < i . y s 7 
35,457 
• ^ ^ A z y ^ 
51,025 

14,829 

668 

5,127 
9,497 

14.624 

2,211 

606 
70 7, ^ 2 o 
121^020 

Page 2 of 3 

Material Handling Overhead 

2.9% X $ 235,602 = $ 6.835 

2.9% X 368,290 = 10,680 

2.9% X 77,318 = 2,242 

2.9% X 278 = 8 

$ 19,765 

* - Total for G & A reduced by Consultant's costs ($ 11,878 - $ 8,089 = $ 3,789). 
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Task No. 

I. 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

/" 

EXHIBIT A 

USER-COUPLED CONFIRMATION DRILLING PROGRAM Page 3 of 3 

BUDGET SUMMARY 

TASK DESCRIPTIONS 

Description 

Financial Arrangements 

Environmental and Institutional 

Exploration - Geophysical and Heat Measurement Wells 

Drilling and Logging - Production Well 

Flow Testing 

Injection Well Drilling 

Cost Share Determination 

Project Management 

Project Reporting 

Dissemination of Information 

DOE Conferences 

Note: Task VI - No injection well anticipated 
Task XI - To be reimbursed as require^l by U.S. Department of Energy 

10 
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G^^j^rs5©irB«9^feirtfrc\ EXHIBIT B 

BASIS OF ESTIMATE 

I. Labor Hours - The labor hours proposed are based upon engineering 
estimates utilizing past experience from similar types of geothermal 
exploration programs. 

II. Travel/Subsistence - Airfares and motel rates were taken from the 
Official Airline Guide Part I and the Official Airline Guide Travel 
Planner and Hotel/Motel Guide. 

Motel $ 28/day 
Meals 20/day 

$ 48/day 

III. Car Rental Rates - Car rental rates were taken from the Official 
Airline Guide Part II Ground Transportation Services with gasoline 
allowance and taxes added along with the 20% discount. 

Rental/day c -% n^~ 
Mileage/day @ .28/mile 

Subtotal dfmtr77 
Less 20% discount 

Subtotal »»m n -
Tax 3% «w»nr" 
Gasoline/day 

Gasoline @ $l.gO/gi:inon @ 20 mi/gal. 

Dri 

(250 

l l i n g 

mi) 

Operations Oth 

$ 26 
70 

96 
19 

77 
2 

16 

j - 0 ( l lO mi 

• omirr 
• i t i / T " 

<rM«rT 

fl*H»1T 

/Y 

er Tr 

26 
) 31 

57 
11 

46 
1 
7 

a vel 

^Hucr 
A X 

r" 
$-.d5-6f %SA'3-0 

IV. Reproductions - Xerox copies (a 5.08/cdDy 

V. Telecopier - This estimate is based upon the following: 

A. $1.00/page to send/receive at Uouoton a^f^LjfAf.P 
B. $100/month for rental of portable telecopier 
C. Six minutes per page to send/receive 
D. Long distance calls for telecopier at $.50/minute 
E. Calculations: 

Receive from Idaho: 

1. Daily dri11ing/testing reports, 
2 pages/day X 40 days X 3 = 240 pages 

11 
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~niiiv rrnrnrii . INC. 
Miscellaneous 

Send to Idaho: 

Miscellaneous 

Total receive 

Total send 
Grand Total 

2. 440 pages X $1.00 
3. 440 pages X 6 min/page X $.50/minute 
4. 40 X 3-r30 = 4 months X $100 

Total telecopier 

EXHIBIT 

$ 
1 

B 

100 

340 

100 

100 

440 
,320 
400 

pages 

pages 

pages 

pages 
440 pagesi 

$2,160 

VI. Airborne Delivery - This estimate is based upon 30 data packages 
to/from Idaho and Houston at $41.24/package per the rates issued 
by Airborne. ^ A K L A T U P 

VII. Communication - Long distance calls that are estimated at $.50/minute. 

VIII. Maps and logs - Engineering estimates based upon past experience 
on similar programs. 

IX. Escalation - Labor rate escalation is based upon ten percent 
with June 1, 1980 used as the labor rate base. All other direct 
costs are escalated at twelve per cent per annum. -

X. Subcontracts - Subcontract amounts are based upon the technical 
description from the design engineer as given to subcontractor to 
submit bids. In some tasks, such as flow testing, "similar to" item 
quotes were requested as the final test equipment design would not 
be completed until the production well has been drilled. 

Subcontract Cost Element 

Permits 
Bonds 
Insurance 
Survey 
Sitework 
Rig 
Heat measurement wells 
Production well 

Drilling fluid 
Wireline & Testing 
Wireline & Testing 

Basis o f Cost 

<daho Dept. of Water Resources 
Marsh & McLennan Insurance-phone quote 
Marsh & McLennan Insurance-estimate 
Pr ior experience-estimate 
Pr io r experience-estimate 

Steward Brothers D r i l l i n g Co.-quote 
Steward Brothers D r i l l i n g Co.-quote 
Milchem Inc.-quote 
Mil ton Cook - quote 
Cameo Wirel ine, Inc. -quote 

y - . 

12 
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INC. 

Subcontract Cost Element 

Rental items 

Cementing, Material & Service 
Bits ' 
Wellheads 

Casing 
Fuel 
Electric logging 
Mud logging 
Temperature tests 
Chemical analysis 
Pressure tests 

EXHIBIT B 

Basis of Cost 

Oil Field Rental Service Co.-price book 
Prior experience-estimate 
Grant Oil Tool Co.-quote 
Halliburton Services-quote 
Smith Tool Co.-quote 
Seaboard Wellhead Control, Inc.-quote 
Smith Pipe & Supply Co.-quote 
Smith Pipe & Supply Co.-quote 
Prior experience-estimate 
Schlumberger Well Services-quote 
Tooke Engineering-quote 
Reservoir Data Inc.-quote 
Southern Petroleum Labs-quote 
Cameo Wireline-quote 

13 



EXHIBIT C 

A2 I 
Direct Labor: 

Classification 

Staff/Advisory 

Total Direct Labor 

TASK I SUPPORTING DATA 

Bid 
Code 

100 
Rate 

$24.71 

Hours 

40 

Basic 
Cost 

$ 988 

Escalation 
Factor * Total Cost 

40 988 1.0667 $ 1,054 

Other Direct Costs: 

200 copies (3 $.08 
t 

Total Other Direct Costs 

Xerox 
Communications 

$ 16 
60 

76 1.0600 81 

2 

Midpoint - February, 1981; See page 

14 
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Direct Labor: 

Classification 

Staff/Advisory 

Total Direct Labor 

Travel: 

Transportation, Air 

Houston to Hailey, Idaho 

Total Air 

Transportation, Rental C 

Total Rental Car 

Lodging & Subsistence 

'Twin Falls, Idaho 

Total Lodging & Sub 

Incidentals 

Airport"Parking 

Total Incidentals 

Other Direct Costs: 

Xerox 
Communications 
Maps & Logs 

Total Other Direct 

Consultants: 

240 hours § $30/hour 
1200 miles @ .30/m11e 

-I.NC.___ 

TASK II SUPPORTING DATA 

No. Man 
Tri ps 

1 

No. Car 
ar Days 

4 

No. Man 
Days 

4 

sistence 

No. Man 
Days 

4 

Bid 
Code Rate 

100 $24.71 

Round Trip 
Air Fare 

$ 570 

Cost 
Car/Day 

$ 54 

ac 

Cost 
Man/Day 

$ 48 

Cost 
Man/Day 

$ 4 

1000 copies (3 $.08 

Costs 

Hours 

40. $ 

40 

Total 

$ 570 

Total 

$ 216 
/A© 

Total 

$ 192 

Total 

$ 15 

* 

$ 80 
45 
40 

$ 7,200 
360 

EXHIBIT C 

Basic 
Cost 

988 
988 

570 

216 

192 

16 

165 

Escalation 
Factor * 

1.0750 

1 

1.0700 

^ 

1.0700 

1.0700 

Total Cost 

$ 1,052 

610 

231 

{ 

i 

\ 

\ 

j 

205 

C » * u i— 
1.0700 17 

1 

1.0700 

. 

177 

1 
Total Consultants 

* Midpoint - March, 1981; See page 

7,560 1.0700 8,08^ 

15 
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EXHIBIT C 

TASK III SUPPORTING DATA 

Page 1 of 3 

Direct Labor: 

Classification 

Staff/Advisory 
Supervisory Engineer/Geologist 
Intermediate Engineer/Geologist 
Technical Services, Exempt 
Technical Services, Sr. Non-Exempt 

Total Direct Labor 

Travel: 

Transportation, Air 

Houston to Hailey, Idaho 

Total Air 

Transportation, Rental Car 

Hailey 

Total Rent;' Car 

) . 
Lodging & Subsistence 

Twin Falls, Idaho 

Total Lodging & Subsistence 

Incidentals 

Airport Parking 
Laundry/Telephone, Etc. 

Total Incidentals 

Bid 
Code 

100 
101 
120 
140 
200 

Rate Hours. 

$24.71 
21.51 
11.96 
13.79 
9.90 

168 
520 
168 
20 
80 

956 

Basic 
Cost 

4,151 
11,185 
2,009 

276 
792 

18,413 

Escalation 
Factor * Total Cost 

1.0916 $ 20,100 

No. Man t 
Trips 

3 

No. Car 
Days 

40 

No. Man 
Days 

50 

stence 

No. Man 
Days 

50 
1 

?ound Trip 
Air Fare 

$ 570 

Cost 
Car/Day 

$ 95 , 
<P9 

Cost 
Man/Day 

$ 48 

Cost 
Man/Day 

$ 4 
100 

Total 

$ 1,710 

Total 

$ 3,800 
^ 7 C C 

Total 

$ 2,400 

Total 

$ 200 
100 

1,710 

3,800 

JL74C 

2,400 

1.0900 

1.0900 

1.0900 

1,864 

• 

4,142 

3co^^ 

2,516 

• 

300 1.0900 O '^ iT- yi l 

Other Direct Costs: 

Xerox 
Coiiuiiun ications 
Maps & Logs 

Total Other Direct Costs 

2000 copies (3 $.08 $ 160 
60 
500 

720 1.0900 785 

"̂  

16 



TASK III SUPPORTING DATA 

Page 2 of 3 

Basic 
Cost 

EXHIBIT C 

Escalation 
Factor * Total Cost 

Subcontracts: 

TD-600 + feet Heat Measurement Well _ 
Permit 
Bond 
Insurance 
Survey 
Sitework: 

Bulldozer 16 hrs 0 $100/hr 
Labor 2 men 0 6/hr/man x 32 hrs 
Miscellaneous 

Rig: « 
Mobilization J T f ^ '*''TS3% 4^̂ Q0 
Dri l l1ng.^dys(3 S l rWe- ^ 5 ^ ^ ^ ^ , 000 

Dr i l l ing Fluid: 
35 bags milgel (? $8.90 

Rental Items: 

1,600 
. 384 
500** 

Elevators, 4V' 2 x 7 
Water Truck, $28/ x 

Cementing & Service 
Bits: 

1 - 12V' Regular bit 
1 - 6V' Button Bit 

Casing: 
40' 

dys X 
6 hrs 

$13/dy $ 182 
X 7 dy 1.176 

$ 6,420 
2,576 

** 

R-2 Casing, 8 5/8" 17# K-55 
5T&C"l-815.64/c.ft. 

680' Casing, e,h" 9.5# H-40 R-2 
ST&C @ 493.47/c.ft. 

Wellhead: 
Swage 4V' x 2" 
Ball valve, 2", 400 PSI 
Bull Plug, 2", Tapped V 
Needle Valve, V 

Transportation & Freight: 
10,000 pounds @ $20/cwt 

Temperature Measurement: 
3 @ 51,000 

Plug and Abandonment: 
Sitework 

Bulldozer 8 hrs @ $100/hr 
Labor 2 men @ 6/hr/man x 32 
Miscellaneous 

Fuel, 250 gal/dy x 7 dys x $l/gal 
Idaho Sales & Use Tax (**) 

on $14,305 of 3.0% 

Total Heat Measurement Well 

326 

3,356 

100 
100 

1,000 
250 

2,484 

** 312 

1,358 
5,389 

8,996** 

3,682** 

$ 32.32 
69.00 
18.45 
13.60 

$ 800 
hrs 384 

500** 

133** 

2,000 

3,000 

1,684 
1,750 

429 

17 

&a,OiW^ X 3 wells = $100i3a. 
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* 
** 

INC. EXHIBIT C 

TASK III SUPPORTING DATA 

Geophysical: 

Seiscom Delta 

Total Geophysical 

Total Subcontracts 

Intercompany Support: 

JlMiniiririft fi i m l ili inc. 
Classification 

Page 3 of 3 

Basic 
Cost 

^ 7 .^u--/ 
$ 30,000 

^ 1 4-^7 
$ 30,000 

Escalation 
Factor * 

1.0900 

t 

Total Cost ! 

1 

1 $ 235,692 
7 77 7^2 

Hours Rate 

Senior Geologist 
Senior Geophysicist 

Intercompany Labor 
Overhead @ 146% 

Subtotal 
G & A § 5.5% 

40 
40 

80 

$16.21 
19.62 

Total Intercompany Support 

$. 

$" 

Midpoint - May, 1981; See page 
Items subject to Idaho Sales and Use Tax 

18 

648 
785 

1,433 
2,092 
3,525 
194 

3,719 1.0916 $ . 4,059 



EXHIBIT C 

TASK IV SUPPORTING DATA 

Direct Labor: 

Classification 

Supervisory Engineer/Geologist 
Engineer/Geologist Assistant 
Technical Services, Sr. Non-Exempt 

Total. Direct Labor 

Page 1 of 3 

Bid 
Code Rate Hours 

101 
134 
200 

$21.51 
8.65 
9.90 

480 
480 

40 

Basic Escalation 
Cost Factor * Total Cost 

$ 10,325 
4,152 

396 
1,000. $14,873 1.1083 $ 16,484 

Travel 

Transportation, Air 

Houston/Hailey, Idaho 

Total Air 

Transportation, Rental Car 

Hailey 

Total Rental Car 

No. Man 
Trips 

Round Trip 
Air Fare Total 

Lodging & Subsistence 

^Twln Falls, Idshc 

Total Lodging & Subsistence 

Incidentals 

Airport Parking 
Laundry/Telephone, Etc. 

Total Incidentals 

Other Direct Costs: 

2 

No. Car 
Days 

40 

No. Man 
Days 

80 

stence 

No. Man 
Days 

80 
2 

$ 570 

Cost 
Car/Day 

$ 95 

^ 

Cost 
Man/Day 

$ 48 

Cost 
Man/Day 

$ 4 
100 

^ 8 8 

Total 

$ 3,800 
yjTi^a 

Total 
$ 3,840 

Total 
$ 323 

200 

1,140 
yaf, 

3,800 
7777:,d 

3,840 

1.1100 

1.1100 

1.1100 

Xerox 
Communications 
Maps & Logs 

Total Other Direct Costs 

100 Copies (3 $.08 $ 80 
150 
200 

.1,265 
Ga3G3 

4,218 

2>dG4-

i^asz 

0>F] 7/ 
520 1.1100 " 577 

430 1.1100 477 

'2 

19 



EXHIBIT C 

TASK IV SUPPORTING DATA 

^ Page 2 of 3 

.̂ \̂ 

Basic 
Cost 

Escalation 
Factor * Total Cost 

Subcontracts: 

TD 3,000 i feet 

$ 3 

Production Well: 
Permit 
Bond ($10,000 minimum @ $10/1000) 
Insurance: 

L iab i l i ty $ 1, 
Well Control 3,000* (? 1.27/ft 3. 

Survey 
Si tework: 

Bulldozer 32 hrs @ $100/hr 
Labor 2 men @ $ 6 / h r / m a n x 80 h r s 
Miscellaneous 2 

Rig: 
Mobilization 3 dys @ $5,21Q^<5^ $15 
Drilling, Etc. 21 dys (3 $3,810 . 80 
Demobilization 3 dys § $5,213 A H 

Fuel 500 gal/dy x 21 dys x $l/gal' 
Drilling Fluid: 

100 bags milgel @ $8.90 
Rentals: 

Pump, v/ater, 3", Diesel 
23 dys (3 $30/dy 

Pipe, Line, 2 7/8", 
5000' X $.01/ft/dy x 23 dys 

Elevators: 
13 3/8" (5 dys 0 $80 minimum) 
9 5/8" & Smaller ( 3 x 5 dys @ $70) 

Rotating Drilling Head: 
Rental (21 dys @ SllO/dy) 
Extra Rubber 

Trailer (30 dys) 
Sanitary Facilities 
Casing: 

100' 13 3/8" 48#, H-40, R-2 
ST&C @ 2310.03/c.ft. 

1000' 9 5/8" 36#, K-55, R-2 
STSC (3 1683.07/c.ft. 

2000' 7" 20#, K-55, R-2 
ST&C 0 956.95/c.ft. 

1100' 5" 13#, K-55, R-2 
ST&C @ 646.17/c.ft. 

(Welder cutting slots $2000) 
Wellhead 
BOP'S (10" Shaffer Series 900 

double, manual, 20 dys & $45/dy) 

000 
810 

.200 
960 
,000** 

100 
100 

4,810 
250 

6,160 

,630 
,010 
,630 111,270-/^^7^ 

10,500 

890 * * 

$ 690 
1 

1,150 

80 
;70) 210 

2,310 
410 

1,000 
2,000 

$ 2,313 

16,831 

19,139 

7,108 
2,000 

7.8*50** 

47,391** 
12,974** 

900 

20 



EXHIBIT C 

TASK IV SUPPORTING DATA 

Page 3 of 3 

Basic 
Cost 

Escalation 
Factor * Total Cost 

Subcontracts: 

Electric Logging (lES/G-N) 
Mud-Logging: 

Set-up 
Logging 21 dys (? $658 
Take-Down 

Cementing & Service 
Bits: 

1-17 1/2" Regular 
3-12 1/2" Button (3 6420 
3- 8 3/4" Button @ 3317 
2- 6 1/2" Button & 2576 

Electricity (Including Hook-up) 
Transportation & Freight ^ 
Plug & Abandonment: 

Si tev/ork: 
Bulldozer 16 hrs (? $100/hr 
Labor 2 men @ $6/hr/man x 48 
Miscellaneous 

Miscellaneous Rental Tools 

Idaho Sales & Use Tax (**) 
on $149,921 of 3.0% 

Total Subcontract Costs 

$ 19,890 

Intercompany Support: 
Classification 

$ 1,200 
13,818 

1,200 

$ 14,974 
19,260 
9,951 
5,152 

$ 1,600 
576 

1,000** 

$ 

16,218 
21,979** 

49,337** 
1,000 . 
6,000 

3,176 
6,500** 

4.498 

331,793 
J ^ 7-93 

i 

1.1100 $ 368,290 

Hours Rate 

40 $18.05 

40 

Senior Engineer 

Intercompany Labor 
Overhead @ 146% 

Subtotal -
G & A @ 5.5% 

Total Intercompany Support 

1 
$ 

722 

722 
1,054 
1,776 

98 

1,874 1.1083 $ 2,076 

** 
Midpoint-July, 1981; See page 
Items subject to Idaho Sales and Use Tax 

21 



EXHIBIT C 

TASK V SUPPORTING OATA 

2 
Direct Labor: 

Classification 

Supervisory Engineer/Geologist 
Senior Engineer/Geologist 
Technical Services, Sr. Non-Exempt 

Total Direct Labor 

Page 1 of 2 

Bid 
Code Rate Hours 

101 
no 
200 

$21 
17 
9 

.51 
26 
90 

480 
160 
60 
700 

Basic 
Cost 

$ 10,325 
2,752 

594 

13,681 

Escalation 
Factor * 

1.1333 

Total Cost 

$ 15,505 

Travel: 

Transportation, Air 

Houston to Hailey 

Total Air 

Transportation, Rental. Car 

Hailey, Idaho 
Hailey, Idaho 

Total Rental Car 

-'.odging & Subsistence 

Twin Falls, Idaho 

Total Lodging & Subsistence 

No. Man 
Trips 

3 

No. Car 
Days 

10 
40 

No. Man 
Days 

60 

Round Trip 
Air Fare 

$ 570 
y p y 

Cost 
Car/Day 

$ 54 3 ° 
95 TpJ 

Cost 
Man/Day 

$ 48 

Total 

$ 1.710 
882^ 

Total 

$ 540 
3,800 

Total 

S, 2,880 

1,710 

8&G^ 

3 0 0 
TLFTiO 

4,340 

3^0 CO 

1.1400 

1.1400 

1,949 

/y'^y-' 

2,880 1.1400 

4,948 
3, i '^<^' 

3,283 

Incidentals 

Airport Parking 
Laundry/Telephone, Etc. 

Total Incidentals 

Other Direct Costs: 

Xerox 
Communications 

Total Other Direct 

No. Man 
Days 

60 . 
1 

1000 copies 

Costs 

Cost 
Man/Day 

$ 4 
100 

@ $.08 

v 

Total 

S 240 
lUO 

• 

$ 80 
20 

22 

340 

100 

o/7]/r 
1.1400 388 

1.1400 114 
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EXHIBIT C 

TASK V SUPPORTING DATA 

Page 2 of 2 

Basic Escalation 
Cost Factor * Total Cost 

Subcontracts: 

Pressure & Temperature Measurement 
30 dys (3 $800/dy $ 24,000 
(Wireline Trailer, Operator, Gauges) 

Travel 
6 dys (3 $800/dy 4,800 

Miscellaneous Other Test Equipment 15,000**. -
Chemical Analysis (5 samples @ $200/ea) 1,000 
Pump, 6 x 6 , Diesel (4 wh x $250/wh) 1,000** 
Pipe, 6", Quick Connect 

5000' @ 1.35/ft/mo 6,750** 
Trailer 1,000** 
Sanitary Facilities & Water 2,000** 
Power 1,000 
Freight & Transportation 6,000 
Fuel 150 gal/dy x 30 dys x $l/gal 4,500 ' 

Idaho Sales &. Use. Tax (**) 
on $25,750 of 3.0% 773 

Total Subcontract Costs $ 67,823 1.1400 $ 77,318 

Midpoint - October, 1981; See page 
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EXHIBIT C 

TASK VI SUPPORTING DATA 

No injection well is priced at this time. If required, this item will 
be subject to negotiation. 

24 
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EXHIBIT C 

TASK VII SUPPORTING DATA 

Direct Labor: 

Classification 

Staff/Advisory 
Technical Services, Sr. Non-Exempt 

Total Direct' Labor 

Bid 
Code 

100 
200 

Rate 

$24.71 
9.90 

Hours 

40 
40 

80 

Basic 
Cost 

$ 988 
396 

1,384 

Escalation 
Factor * 

•1M4I7 

Total Cost 

$ 1,580 

I Transportation, Air 

I Houston to Hailey, Idaho 

Total Air 

; Transportation, Rental Car 

Hailey 

Total Rental Car 

I Lodoing & Subs"i-t?nce 

"^Twin Falls, Idaho 

Total Lodging & Sub-si 

Incidentals 

Airport Parking 

Total Incidentals 

Other Direct Costs: 

Xerox 
Communications 

No. Man 
Trips 

2 

No. Car 
Days 

6 

No. Man 
Days 

6 

stence 

No. Man 
Days 

6 

600 copies 

Total Other Direct Costs 

Round Trip 
Air Fare 

$ 570 

Cost 
Car/Day 

$ 54 
l-O 

Cost 
Man/Day 

$ 48 

Cost 
Man/Day 

$ 4 

(3 $.08 

Total 

$ 1,140 

Total 

$ 324 

1^6 

Total 

$ 288 

Total 

$ 24 

$ > 48 
60 

1,140 

s~g2 

324 

288 

24 

108 

"1.1500 

• 1.1500 

1.1500 

1.1500 

1.1500 

l, ̂ -5 Midpoint - November, 1981; See Page 

1,311 

/ P 7 V 

373 

331 

O ^ / 7 — 

28 

124 
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Direct Labor: 

' Classification 

Staff/Advisory 
Total Direct Labor 

'̂"̂ ^̂ •'̂  No. Man 
Transportation, Air Trips 

Houston to Hailey, Idaho 6 

Total Air 

No. Car 
Transportation, Rental Car Days 

Hailey 30 

Total Rental Car 

No. Man 
Lodging & Subsistence . Days 

Hailey 30 

"•; Total Lodging & Subsistence 

No. Man 
Incidentals Days 

Airport Parking 30 

Total Incidentals 

Other Direct Costs: 

Communications 

Total Other Direct Costs 

2 % •• 

.̂ * Midpoint - July, 1981; See page 

SK VIII SUPPORTING DATA 

Bid 
:ode Rate 

100 $24.71 

Round Trip 
Air Fare 

$ 570 

Cost 
Car/Day 

$95 ^f 

Cost 
Man/Day 

$ 48 

Cost 
Man/Day 

$ 4 

Hours 

1,500 $ 

1,500 . 

Total 

$ 3,420 
lp'64.-

Total 

$ 2,850 

Total 

$ 1,440 

Total 

$ 120 

$ 450 

' 

Basic 
Cost 

37,065 

37,065 

3,420 . 

2,850 

77.,07D 

1,440 

' 

120 

450 

." " 

EXHIBIT C 

Escalation 
Factor * 

1.1083 

-

1.1100 

1.1100 

1.1100 

1.1100 

1.1100 

/ 

— • - -.— 

Total Cost j 

i 

$ 

dTF /-/ 

• — 

-

41,079 

3,796 

/j9-S<2\ 

3,163 1 
^,Z?<7^ 

1,598 

-— • 

133 

• 

' 500 

1 
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A 
Direct Labor: 

Classification 

Staff/Advisory 
Supervisory Engineer/Geologist 
Senior Engineer/Geologist 
Technical Services, Exempt 
Technical Services, Sr. Non-Exempt 

Total Direct Labor 

TASK IX SUPPORTING DATA 

Bid 
Code Rate 

100 $24.71 
101 21.51 
110 17.26 
140 13.79 
200 9.90 

Hours 

40 $ 
80 
40 
168.' 
80 

Basic 
Cost 

988 
1,721 
690 

2,317 
792 

EXHIBIT C j 

t 

Escalation i 
Factor* Total Cost" "i 

Other Direct Costs: 

Xerox 
Communications 
Telecopier 
Airfreight 
Airborne 
Maps & Logs 

Total Other Direct Costs 

5,000 copies (3 $.08 $ 

408 $ 6,508 1.1083 

400 
60 

400 
30 

1,237 
500 

7,213 

2,627 1.1100 2,916 

* Midpoint - July, 1981; See page 
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Direct Labor: 

Classification 

Senior Engineer/Geologist 
Technical Services, Exempt 
Technical Services, Sr. Non Exempt 

Total Direct Labor 

Subcontracts: 

Sign Painter 

Total Subcontracts 

TASK X SUPPORTING DATA 

Bid 
Code Rate 

110 $17.26 
140 13.79 
200 9.90 

Hours 

80 $ 
16 
40 

136 

Basic 
Cost 

1,381 
221 
396 

1,998 

EXHIBIT C 

Escalation 
Factor * 

1.1083 

Total 

$ 

"j 

Cost 
f 
1 

2,214 
1 
; 

$ 250 

250 1.1100 278 

^ 

Midpoint - July, 1981; See page 
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INC. EXHIBIT C 

TASK XI SUPPORTING DATA 

To be reimbursed as required by the U.S. Department of Energy. 

~̂  
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mc. EXHIBIT D 

2 A 
I ESCALATION DISCUSSION 

>«1, Inc. establishes labor bidding rates based on average 
'rates of individuals in the various labor categories. For bidding 
purposes, these costs are escalated to the time performance midpoint 
of the work being performed with an assumption.of 10% increase per 
year (or .0083 Increase monthly). The basic rates used in this pro
posal were established June, 1980. 

Non-labor costs used in the proposal are current as of August, 1980 
and are escalated to midpoint based on a 12% annual increase. The 
12% (or 1.0% monthly) reflects an assumption that current Inflation 
rates will moderate. 

2 
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i n r rnnr»P|jyjj i»tNr. EXHIBIT D.l 

ESCALATION FACTORS 

Performance Midpoint 

i) 

1980 

1981 

1982 

July 
August 
September 
October 
November 
December 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 

10% Labor 
Factor 

1.0083 . 
1.0167 
1.0250 
1.0333 
1.0416 
1.0500 
1.0583 
1.0667 
1.0750 
1.0833 
1.0916 
1.1000 
1.1083 
1.1167 
1.1250 
1.1333 
1.1417 
1.1500' 
1.1583 
1.1667 

12% Other 
Factor 

„ 

1.0000 
1.0100 
1.0200 
1.0300 
1.0400 
1.0500 
1.0600 
1.0700 
1.0800 
1.0900 
1.1000 
1.1100 
1.1200 
1.1300 
1.1400 
1.1500 
1.1600 
1.1700 
1.1800 
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GRUY FEDERAL, INC. EXHIBIT E 

xG 

ACCOUNTING SYSTEM 

Three primary overhead pools are used in Gruy Federal's overhead 
distribution system - Technical Overhead (labor burden). Material 
Handling Overhead (purchasing burden), and General and Administra
tive expense, including loaded proposal costs. Our presently ap
proved distribution system will be in effect through fiscal 1981, 
ending March 31, 1981. At April 1, 1981, we will make a distri
bution change which is reflected in the pricing for fiscal 1982 
and future years. Although Gruy Federal, as a Small Business, is 
exempt from Cost Accounting Standards, the change brings us into 
full compliance with such standards. 

Our records are periodically audited by the Houstion Branch Office, 
DCAA. Mr. James Bourne (713/226-4128) is the Supervisory Auditor 
for our account. 

A brief recap of the techniques presently used (through March 1981) 
and the revised system (future years), along with the rates used 
in pricing this proposal, are shown on the following page. 
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G R U Y FEDERAL. INC. EXHIBIT E.l 

OVERHEAD ALLOCATION SYSTEM 

Our presently approved allocation system will be in effect through fiscal 1981, ending March 31, 1981. We will make 
a change which is reflected in the pricing for April 1981, Although exempt from the Cost Accounting Standards, this 
change brings us into full compliance with such standards. 

CO 
to 

Description 

Labor Base 

Technical Overhead 
(Applied to Labor Base) 

Material Handling Base 

Material Handling 
Overhead 

Current System 

Labor Cost charged direct to jobs 
and proposals 

Costs of supporting and maintain
ing the direct labor activity 

Cost of direct materials and sub
contracts 

Purchasing staff and related sup
port costs plus accounts payable 
clerks and associated costs 

Rate 

140% 

3.3% 

Revised System Rate 

Same 

Same 

Same 

115% 

Purchasing staff and related 
support costs 

2.9% 

G & A Base 

G & A Poo l 

Total cost input less direct mat
erials, subcontracts. Material 
Handling Overhead & Intercompany 
Purchased Labor (with transferror's 
overhead) 

Indirect costs with cause and 
benefit relationship not reason
ably assignable to final or 
intermediate objectives. In
cludes loaded proposal costs 

25% 

Total cost input less 
Intercompany Purchased 
Labor (with transferror's 
overhead) 

Same. Includes accounts pay
able, clerks' cost previously 
in Material Handling 

12% 



PROJECT FINANCIAL PLAN 
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To: Attorney George Wingerson 
f̂  Legal Operations 
r,!. Idaho Operations Office 
V .;' Department of Energy 

From: ' . . . " 
Energy Resource Generatus, Inc. 
7671 Hansom Drive 
Oakland, Ca 9̂ +605 

SUBJECT: Restructure of MAGIC RESOURCE INVESTORS, Partnership to 
ENERGY RESOURCE GENERATUS, INC, Idaho Corporation. 

The legal structure of the entity submitting the documents for 
SCAP No. DE-SCO7-8OIDI2139, User-Coupled Confirmation Drilling Program 
was MAGIC RESOURCE INVESTORS, a California Partnership. Mr. Jerold R. 
Kirkman was the General Manager and General Partner of this entity. 
Since that time Mr. Kirkman has completed negotiations and taken over .,-
the transfer of all interests from the other four limited partners. The 
replacement of these LIMITED.PARTNERS have been with GENERAL PARTNERS 
that have strengthened the entire project as they not only bring to the .. 
organization ' additional operational support and technology immediately •,/•-;. 
applicable to the project; but represent the entity for the final ..v,.̂ . 
utilization of the end use of the Drilling Program. Namely, the Construction . 
and Operations of the ALcohol complex and planned Agricultural Complex. 

During the course of strengthening the Legal entity for the Functional . '• 
iii^ Operation-of the Partnership, Council has recommended that the Partnership 
•̂  structure be altered to that of a Corporation. Establishment of a Corporation . 
'"=̂1 will finalize and control past potential obligations of any envolvements of 
-̂  the partners and provide a stronger Legal entity for the Drilling Program 

as wel1 as ultimate END USERSof the Land and Geothermal Resource. 

An Idaho Corporation willbe the Entity for the Signing of the-Contract, 
instead of a Partnership. This Corporation will be ENERGY RESOURCE 
GENERATUS, INC. (ERG) instead of MAGIC RESOURCE INVESTORS. As provided—to x.77F.,. 
you in a separate document, the Corporation will be composed of Jerold.R. 
Kirkman, and GEOTHERMAL AGRICULTURAL"SYSTEMS,.INCi..a California Corporation. : 
Geothermal Agricultural Systems, Inc. (GAS) is composed of Agricultural 
Growth industries, inc. (Dr. Richard H. Matherson) and MAR-BIL ENTERPRISES, 
(W.E.Henderickson, & M. Zeisloft). The latter two being California entities. 

Legal Council recommends that this will be a stronger entity for the 
entire project as all matters relating, to the MAGIC HOT SPRINGS LANDING Site -. 
will be controlled through one body. Accounting, legal and operational ' • , 
activities will be more readily controlled, audited and traced. •.'..'. 

As shown in back up documents, the principles bring more to the organization 
than the previous partners. Direct envolvement and experience is provided 
from considerable previous envolvement and knowledge relating to Geothermal..,' 
Direct Use Applications. The previous partners had limited status, where 
the new partners are directly active through technology and operational 
experience in the Geothermal industry. 

' 3 
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Preliminary Negotiations between the Contracting Office of D.O.E 
and Magic Resource Investors indicate that there is concern relating 
to the costs that GRUY FEDERAL has presented. Concern has also been 

7...':) s'hown about the experience of GRUY in the Oil and Gas fields more.than 
in Geothermal work. GRUY has indicated that they will not alter or reduce 
their costs. We agree that after review that it appears that some of 
these costs could be lowered. it is therefore the concern and final 
necessity for;:the betterment of the Project to alter this condition. " . 
It is further understood that it was the intent to sub-contract much of 
the geophysical work anyway. 

Therefore, cost effectiveness can be accomplished by the New Corporation 
directing the project with qualified Subcontractors as EUREKA RESOURCE 
ASSOCIATES, ECOVIEW, CROSTHWAITE, WHITE doing the contracted work that 
would have been accomplished by the same procedures as GRUY.at considerable , 
savings or more accomplished for the same costs. Direct contract prices 
for sub tasks will be provlded'withqut overhead mark up as previously 
presented by Gruy. 

EUREKA RESOURCE ASSOCIATES has considerable more experience directly 
in the Geothermal field for the necessary functions as compared to GRUY. 
The other Contractors provide additional experience directly working in 
volcanic condltions .simi1 ar to the geological conditions of this location.. / 
We are thus able to broaden the scope of the Exploration task to obtain 
more Information prior to ultimate drilling of the Final well. 

It should be emphasized that the END USER of the resource is now 
becoming envolved with the planning, exploration, development and operations 
of the resource. This will naturally have an effect on the total costs 
of the entire project. Total cost effectiveness can be demonstrated 
to prevent duplication or unrelated unnecessary a'ctivlties that are often 
the result of several engineering and consulting groups envolved without 
a MASTER PLAN which has already been established. 

This early and complete envolvement of the END USER provides a 
more acceptable MASTER PLAN and provides an economic advantage for the 
ultimate OPERATIONS and success of the total project. -
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PROJECT FINANCIAL PLAN 

AMOUNT AND METHOD OF FINANCING 

Magic Resource Investors is being joined by two Individual investors, Mr. 
Robert B. Gorham and Mr. John A. Wedum, in the proposed project. This 
combination provides a net worth base of $7 million. With this solid fin-
"ancial support, the investors intend to borrow the non-DOE share of profit 
costs from banks at the most favorable rates negotiable. In assessing 
economic viability an Interest rate of 16% has been assumed. 

Loan arrangements will take into consideration the fact that the initial 
loan will be a construction type loan with no operating cash flow gener
ation to service the debt. However, construction loans are commonplace 
and arrangements could be made for the Investors to pay the construction 
interest out of pocket or defer Interest payments until the sale of geo
thermal energy commences. 

In establishing an initial line of credit, provision can be made for ap
proximately $1,250,000 based on the estimated project costs. This cumula
tive total is to provide $970,000 for the 80% non-DOE share for the well 
system (which is estimated to cost $1.21 million) $100,000 for construc
tion loan interest, and $180,000 for initial working capital. Improvements 
and contingencies. 

Western Resource Recovery, Inc. has signed an expression of intent to con
struct and operate a two million gallon per year ethanol plant at the re
source site if the project is successful. The heat requirements for the 
ethanol production will be provided by the geothermal fluids. The letter 
of intent signed by Western Resource Recovery, Inc. is reproduced, page 36". 

In assessing financial viability of the proposed project, only the site-of 
energy for the ethanol plant has been considered in the economics. It 
appears feasible that the resource could be developed for Cascaded users, 
adding to the financial attractiveness of cfevelopment. 

A major factor in determining gross revenues from development of a geo
thermal resource is the selling price of the energy generated. Energy 
win be sold at a discount from No. 2 fuel oil equivalent as an incentive 
for ethanol plant construction and operation. At a discount rate of 
between 25% and 50% from No. 2 fuel oil equivalent, the cash flow provid
ed will allow an orderly amortization of the total loan well within a ten 
year operation period. 

Indications are, prior to actual drilling and testing of the well, that 
an injection well will not be required. However, the Investors will be 
prepared for that possibility and will provide for the contingency of 
further credit to cover the 80% cost share of such a well. 
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DESCRIPTION OF PROPOSED FUTURE DEVELOPMENT * 

Briefly describe below your proposed end use for the geothermal resource 
should a successful geothermal well be drilled. Include in your description 
the following inforination: 

a. Location of the utilization facility. 

b. Description of the end use of the geothermal fluid and the utilization 

facility. 

c. • Whether or not you will sell the energy to other users. 

Magic Resource Investors, a California partnership, with J.R. Kirkman a General 
Manager and Western Resource Recovery Inc. with Henry Schutte President propose 
to develop Magic Hot Springs, located at the north end of Magic Reservoir in 
Blaine County, Idaho, as follows: 

A two million gallon per year ethanol plant would be constructed and put into 
operation. The heat requirements for the ethanol production process would be 
provided by geo.theraal fluids discovered as a result of drilling at the sjte. Th(! 
ethanol B;lant would also be. capable of producing a by product known as Distillers 
Dried Grain (DDG). Further development might include but would not be limited to 
greenhouses, aquaculture (catfish) and silvaculture (evergreen) 

It is not contemplated that energy would be sold to other users. 

If is further understood that the above proposal is contingent upon the demonstrar 
availability of geothermal fluids at the desired temperature (150 C), flow rate 
(675" GPM), and chemical composition. And also that the economic climate at the 
time of proving of the well is such that the development would be warrented. 

Signed 

Magic Resource-Invest 

Potential User „ j „ ^ „_ Schutte 

Western Resource Rejcovc 
Inc. 

rs 
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MAGIC RESOURCE INVESTORS 
DE-SC07-80ID12139 

PROJECT FINANCIAL PLAN 

COST CONTROLS, SCHEDULES, MANAGEMENT SYSTEMS 

No costs will be charged to the project by Magic Resource Investors (MRI). 
Time spent by the principal investigator, Mr. Jerold Kirkman of MRI, will 
be donated. Similcirly, no MRI indirect cost loadings will be added to the 
costs incurred by the lead subcontractor, Gruy Federal, Inc. 

Gruy Federal will control and collect costs by task (refer to Exhibit A 
which reflects the estimated cost for each of the eleven tasks.) Trans
actions will be recorded at expense category level within each task. Gruy 
Federal's accounting system is designed to provide good visibility and 
auditability of all costs and to facilitate the application of appropriate 
Indirect expense rates to each base utilized in its accounting system. 

The project manager, Mr. Jack T. Duree, will be responsible for the initiation 
of each task and will also be responsible for maintaining schedule and 
budget. He will maintain continuous contact with the administration and 
financial manager, Mr. Gayland E. Daugherty, and his staff. 

A significant portion of the field activities will be subcontracted to 
various service companies. Mr. Duree will submit requisitions for sub
contracted services and materials to the purchasing and subcontracting 
department which 1s managed by Mr. Robert L. Nyland. Mr. Nyland, in 
cooperation with Mr. Duree, will identify sources and solicit quotes for 
the requirements. Selections and justifications will be made, advance 
approvals obtained where necessary, and orders and subcontracts placed. 
Mr. Duree and his field supervisor will be responsible for the performance 
of subcontractors. 

Project status reports will be prepared and submitted monthly by Mr. Duree 
who will also prepare technical progress reports as required. The monthly 
contract management summary report (DOE Form 536) will be prepared and 
submitted monthly through the joint efforts cf Mr. Duree and Mr. Calvin 
Friedrich, Controller. Gruy Federal has performed under several contracts 
requiring utilization of the "DOE Uniform Contractor Reporting System" and 
is familiar with its reporting concepts. 
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A. FINANCIAL DATA 

EARTH RESOURCE GENERATUS, INC. will be the entity for the signing 

of the contract. At present a new Corporate structure is being formed. 

As indicated in Volume I and in the presented documents this corporation 

will be made up of GEOTHERMAL AGRICULTURAL SYSTEMS, INC., a California 

corporation with a recent name change, (However, in existence since 1977), 

and Jerold Kirkman. Financial and equity legal matters are being 

completed. If this document indicates that D.O.E. is agreeable for the 

continuation of the Co-operative agreement, then this confidential information 

will be finalized and immediately made available. 

GEOTHERMAL AGRICULTURAL SYSTEMS, INC. is a California corporation made 

up of Mar-Bil Enterprises (M. Zeisloft & W.E.ehderickson) and AGRICULTURAL 

GROWTH INDUSTRIES, INC. (California Corp.) (Richard H. Matherson et al). 
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MAGIC RESOURCE INVESTORS 

ORGANIZATION INFORMATION 

MAGIC RESOURCE INVESTORS 

A. Financial Data. 

Magic Resource Investors (MRI), a general partnership, was formed early 
in 1980 for the purpose of developing Magic Hot Springs Landing, Idaho, 
area as an Industrial park. Due to the specialized nature of the partner
ship there have been no ongoing act iv i t ies as such. The balance sheet of 
MRI as of August 29, 1980 Is included as Table 1 . The major asset of 
MRI is a 200 acre tract of land adjoining Magic Resource and containing 
Magic Hot Springs Landing", si te of the proposed production well and indus
t r i a l park. 

MRI w in be joined in this proposed cooperative agreement by two individual 
investors—Messrs. John Wedum and Robert Gorham. The balance sheet of Mr. 
Wedum, reflecting a net worth of approximately $3.2 mil l ion as of August 1, 
1980, is included as Table 2 ." Mr. Gorham's balance sheet at April 30, 1980 
is presented in Table 3 . I t reflects a net worth in excess of $3.5 mi l l ion. 

B. Description of Proposing Entity. 

MRI is a general partnership consisting of five principals with a signifi
cant background In financing and project development. Mr. Jerold Kirkman, 
principal investigator for the proposed cooperative agreement, is responsible 
to the MRI partners for management of the Magic Hot Springs Landing develop
ment. Mr. Kirkman, in addition to his responsibilities to MRI, is president 
and owner of Kirkman Construction Company and Kirkman Development Corporation, 
He has over eleven years of experience in construction, project financing, 
and development. — 

The following individuals are MRI partners: 

1. Jerry Monkarsh: 

Mr. Monkarsh is a real estate developer with extensive holdings 
in several western states. Mr. Monkarsh is a partner in E.J.M. 
Development Company and brings 25 years of real estate development 
investment to MRI. 

Address: E.J.M. Development Company 
9061 Santa Monica Boulevard 
Los Angeles, California 90060 
213/878-1830 
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MAGIC RESOURCE INVESTORS 

2. Eugene Monkarsh: 

Mr. Monkarsh is also a real estate developer and partner with his 
brother Jerry Monkarsh in E.J.M. Development Company. Eugene 
Monkarsh brings over 20 years of experience in project financing 
and development management. 

Address: E.J.M. Development Company 
9061 Santa Monica Boulevard 
Los Angeles, California 90060 
213/878-1830 

3. Gary Familian: 

Mr. Familian is President of Familian Realty and Investment Corpor
ation. Mr. Familian brings 10 years of experience in management 
to MRI. 

Address: 9595 Wilshire Boulevard 
Beverly H i l l s , California 90210 
213/271-6104 

4. Roy Tinker: 

Mr. Tinker has 15 years banking experience in real estate financing. 
For the last two years, Mr. Tinker has been president of a private 
real estate development company, -

Address: Sierra Madre Development Corp. 
747 East Green Street, Suite 306 
Pasadena, California 91101 
213/796-6137 " " 

5. Earl Willens: 

For the past 15 years Mr. Willens has been an attorney and practicing 
member of the California Bar. Mr. WTllens is Executive Vice President 
of Familian Realty and Investment Corporation. 

Address: 9595 Wilshire Boulevard 
Beverly Hills, California 90210 
213/271-6104 

The general partners are being joined in the proposed cooperative agreement 
by two individual investors as mentioned under "Financial Data" above. 
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MAGIC RESOURCE INVESTORS 

Mr. John A. Wedum has various business Interests. Included in his 
interests, he is president of Wedum Associates, Milltown Gas Company, 
Midwest Gas Supply, and Minnesota Valley Recreation, Inc. 

Mr. Robert B. Gorham is president of Northwest L P Gas Company and is a 
director of Peoples National Bank of Mora, Minnesota, Consolidated Storage, 
Inc., and Midwestern National Insurance. He is also involved in numerous 
other businesses. 

C. Current or Recent Contracts. 

Since MRI was only recently established to develop Magic Hot Springs Landing, 
it does not have a history of operations. In order to enhance the probability 
of success in developing the resource, MRI proposes to utilize Gruy Federal, 
InCi to perform the exploration, drilling, and testing phases of the project 
as well as advising MRI on accounting and contracting matters. Gruy has 
extensive experience in contracting with DOE, particularly in geothermal 
drilling and testing. Gruy will subcontract drilling and other third party ̂  
services but will manage the entire operation. Detailed financial, business, 
and contract experience information on Gruy Federal is contained in the next 
section of this proposal. 
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HAGIC RESOURCE INVESTORS 

BALANCE SHEET 

AS OF AUGUST 29, 1980 

TABLE 1 

ASSETS 

Cash In Bank 
Capital due from Partners 
Land at Cost 

TOATL ASSETS: 

$ 2,016.77 
3,000.00 

295,325.00 

$ 300,341.77 

LIABILITIES 

Mortgage & Note on Land 

NET WORTH 

TOTAL: 

$ 235,000.00 

$ 65,341.77 

300,341.77 

Unaudited 
8/29/80 
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TABLE 2 

JOHN A. V/F.DUM, 476 26 4563 

KARY BEIH ;.ZDUi.I, 477 32 3674 

•HUC-UCT 1 19b':' 

4721 Spr ing C i r c l e 
Minnetonka, l i inn. 
55343 
612 935 ^5 'y 

P . 0 . Box 2188 
Sun Ya l l cy , Idaho 
83353 
208 726 3923 

f c r ; ETS: 

CASK i BANK 

COI'H'SHCXAL jLiiDxii.ux-jj.̂ i7xtj 

LOkHS, RECEIVABLE 

EQUITY INVESTi^WrS 

ItEAL ESTATE CONTRACTS 

GRANTOR TRUST 

PREPAID TAXES 

HOME, IvirKA,iMN, 

PERSONAL PROPERTY 

LIABILITIES: 

73,466.00 

542,542.00 

1,979.443.00 

64,654.00 

401,516.00 

6,144.00 

122,000.00 

100,000.00 

3,343,771.00 

NOTE, M, C. V̂EDUM 

LOAN PAYABLE, Mirv.TilST 

HOME MORTGAGE, IMIKA, mU 

61,875.0-0 

15,3^3.00 

80,578.00 

157,836.00 

NET "u'ORTH: 

JOHN A, « i'lARY BETH \vEDUM 3,lfi5,935.00 

3,343,771.00 3,343,771.00 

I CERTIFY THAT BHIS STATEffilTT^oAN 
ARS TRUE AffD CORRECT. 

ATTACH 

file:///vEDUM


• • - • \ 

. lj/ 

ROBERT 

STATEMENT 

B. 

OF 

30th 

AND MARILYN GORHAM 

ASSETS 

1 April, 

ASSETS 

AND LIABILITIES 

1980 

TABLE 3 
Page 1 o f 2 

j?-X 

Cash in Bank - Personal Accounts 
Chequing $ 1,700 
Savings 6,126 

Notes and Advances Receivable 
Peoples National Bank - Contract 

for Deed on Bank Building 27,100 
Oakwook Court Apartments - Advances ^^,000 
Northwest Home Improvement, Inc. - Note 19,000 

Investments 
Bonds - University of Minnesota 2,700 
Stock - Mora Country Club 300 

Personal Real Estate 
Personal Residence - Estimated 
Market Value 73,000 

House for Rent - Estimated Market 
Value 23.000 

Investments - Corporations and 
Partnerships - Schedule 1 3.^13,138 

Personal Property - Estimated 
Market Value 18.000 

TOTAL ASSETS: 

$ 7,826 

90,100 

3,000 

96,000 

18,000 

$3,628,06^ 

LIABILITIES. 

Accounts Payable 
Notes Payable 

F. J. Grahn Estate 
Li 1ian Osiin 
Estate of Frank Gorham - Unsecured 
Peoples National Bank - Unsecured 
John Wedum (CSl) 

5.266 
SJlh 

22,500 
12,500 
12,000 

F ^ , 

Due to Gorhams' Inc. - Drawing Account 58,963 

EXCESS OF ASSETS OVER LIABILITIES: 

% 116.953 

$3,511,111 
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TABLE 3 
Page 2 of 3 

Corporations 

Inc. 
Gorhams' Inc. ?•----• 
Gorham-01 en HechanIcaI, 
Horkan Motors, Inc. — - - — — - — — - - — 
Northwest Natiiral Gas Company, Inc. -
Northwest Home Improvement, Inc. ----
Peoples Bank Shares — - — - — — - — 
Peoples National Bank (voting stock) 
Peoples Credit Company — — - - — - - — 
Apollo Capital Corporation ----—-— 
Garland Manufacturing Corporation ---
R. U. Hauser & Associates Ltd. 
Midwest Gas Supply — 

Partnerships 

Oakwood Court Apartments (120 Apartments) 
Haven Farm - 320A 
Peoples Real Estate — - — — — - — — — - — — 
Midwest Associates 
Gorhams' Oil 
Senty - Gorham Investments — - — - - - - - -
Midwest Energies 

INVESTMENTS 
30th April, igflO 

Schedule I 

Shares/Units 
Owned 

— kk2 
— 2,000 
... 1,15 
™ 500 
™ 500 
— 783 
— 39 
- — 7 
— 1.000 
29,125 
11.800 
12.500 

\ 

- I 
• I 

• 5 
1/2 
1/2 

t of Total OwnershI 

ik% — 
33.3 — 
25.0 — 
50.0 — 
50.0 — -
12.Oil " 
.003 -
.0009 

3.5 — 
• 3.3 — 
I,.8 — 

33.3 — 

50.0 
33.3 
10.0 
10.0 
50.0 
25.0 
25.0 

Basis of 
Valuation Value 

Estimated Market Value $ 7'i8.000 
Estimated Market Value 290,000 
Estimated Market Value 20,000 
Estimated Market Value 62,000 
Net Book Value - 0 -
Net Book Value - 229.826 
Net Book Value - 8,190 
Net Book Value - 256 
Net Book Value 2.1193 
Estimated Market Value 6.437 
Appralsal,lstNW BankofMpls.- 110,000 
Estimated Market Value 11,000 

Estimated Market Value 1,370,000 
Estimated Market Value 31.300 
Net Book Value 2,000 
Estimated Market Value 38'),600 
Estimated Market Value 100,000 
Estimated Market Value 12.000 
Estimated Market Value 25,000 

$3,'•13.138 



GRUY FEDERAL. (NC. 

ORGANIZATION INFORMATION 

GRUY FEDERAL, INC. 

A. Financial Data. 

Gruy Federal, Inc., proposed as the major subcontractor for this project, 
is extensively involved in work for the Department of Energy. Gruy con
tracts include work in geothermal-geopressured, enhanced oil recovery, 
enhanced gas recovery, technology transfer, modeling, and economic evalua
tions. 

Most of Gruy's contracts and subcontracts are performed on a cost-plus-
a-fixed-fee basis. Regular audits are performed by the Houston Branch 
Office, DCAA. In addition to the DCAA audits, Gruy's books are audited 
by Peterson & Nowacki, CPA's. 

Gruy Federal's fiscal year ends March 31. For each of the last two years 
gross revenues, including field subcontracting, have been about $13,000,000. 
Balance sheets as of the end of each of the last three fiscal years are 
included as Tables 4, 5, and 6. 

B. Entity Description. 

Gruy Federal, Inc. was formed in 1975 for the primary purpose of performing 
research, development, and engineering consulting for government agencies 
in the field of energy. Contracts and subcontracts performed by Gruy have 
ranged from small studies valued at a few thousand dollars to large, inte
grated jobs approaching $20 million. 

Gruy Federal is majority-owned by Gruy Enterprises, Inc., a small business 
concern. Gruy Enterprises is also the parent company of H. 0. Gruy and — 
Associates, Inc., and Gruy Management Services Company. 

Since Gruy Federal is primarily involved in contracting with federal agencies, 
it is structured and staffed to comply fully with Federal Procurement Re
gulations and Companion regulations. The overall organization of the Gruy 
Companies is shown in Figure 1. The organization of Gruy Federal's admin
istrative and financial offices are shown in Figure 2. 

C. Current or Recent Government Contracts. 

The contracts listed below are representative of Gruy Federal's current or 
recently completed work for the Department of Energy, either as. a prime 
contractor or subcontractor. 

1. Gulf Coast Geothermal-Geopressured 

(a) Sponsoring agency: Ne 
(b) Contract No.: OE 
(c) Contract value: $17,909,578 - CPFF 

(a) Sponsoring agency: Nevada Operations Office DOE 
(b) Contract No.: 0E-AC08-77ET-28460 
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GRUY FEDERAL, INC. 

(d) Work description: Under this contract Gruy was responsible 
for identifying, qualifying, acquiring, planning, completing, 
and testing wells in the geopressured-geothermal formations" 
in the Texas and Louisiana Gulf Coast. Operations were per
formed in several wells and two (Fairfax Foster Sutter No. 2 
and Southport Beulah Simon No. 2) were tested. 

(e) Cost and schedule data: As wells were identified and prog
nosis approved,funds were added for the operations. Draft 
final reports have been submitted and the contract is sched
uled to expire Sept. 30, 1980. 

(f) Contracting Officer: Mr. James B. Cotter 
702/734-3251 

2. Coastal Plains Geothermal Drilling Program 

(a) Sponsoring agency: Nevada Operations Office DOE 
(b) Contract No.: DE-AC08-78ET28373 
(c) Contract value: $4,979,762 - CPFF 
(d) Work description: Gruy Federal managed the drilling of about 

fifty 1000-foot temperature gradient holes along the Atlantic 
Coastal Plains, took cores and turned the holes over to scien
t i s t s from Virginia Polytechnic Institute State University. 
These scientists measured thermal gradients and heat sources. 
From results of these studies a si te was selected near Crisfield, 
Maryland for a 5000-foot test well. Gruy drilled and tested 

"';) ' this well to investigate possible exploration of geothermal 
resources. 

(e) Cost and schedule data: This program was incrementally funded 
and expired February 28, 1980. 

(f) Contracting Officer: Mr. James B. Cotter 
' 702/734-3251 

3. Target Reservoirs for Carbon Dioxide Flooding 

(a) Sponsoring agency: Morgantown Energy Technology Cenfer 
U.S. Department of Energy 

(b) Contract No.: DE-AC21-79MC08341 
(c) Contract value: $2,7l4,000 - CPFF 
(d) Work description: This project'is to select target reservoirs 

for test of enhanced oil recovery by carbon dioxide flooding. 
The work involves evaluating the results of field tests of the 
method; screening carbonate reservoirs in West Texas and south
east New Mexico to select the most promising carbonate reservoirs 
in which to conduct additional tests; selecting specific well 
sites, supervising drilling and coring of the test and inter
preting the results with respect to advancing the state of the 
art. 

(e) Cost and schedule data: Two wells have been pressured cored 
with the results to be assembled into reports and the specific 

SC 
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1 GRUY FEDERAL, INC. 
' • • ' ^ • • • 

l' --• reservoirs have been ident i f ied. Two additional wells for 
I; additioTial reservoir testing have been planned. 

( f ) Contracting Officer: Mr. John J . Cunningham 
304/599-7357 

4. Collect Core Material and Log Devonian Shale Wells (EGSP) 

I (a) Sponsoring agency: Morgantown Energy Technology Center 
U.S. Department of Energy 

(b) Contract No.: DE-AC21-79MC08382 
(c) Contract value: $2,720,000 - CPFF 
(d) Work description: The scope of work covers the collection 

of core material and geological data on the gas-bearing 
Devonian shales of the Appalachian region under the DOE's 
Eastern Gas Shales Program. Gruy Federal has been responsi
ble for identifying specific well sites on the basis of 
geological and engineering data, designing each test well 
and the testing program, securing d r i l l i ng subcontractors, 
supervising al l d r i l l i ng and coring operations, collecting 
and organizing the required cores and data and synthesizing 
al l geological, geophysical and engineering data into a 
complete report on the gas potential of each test s i te . 

(e) Cost and schedule data: Wells in several states have been 
dr i l led and completed with reports being submitted. There 

^ are additional wells being planned to round out the program. 
2 } ( f ) Contracting Officer: Mr. John J . Cunningham 

304/599-7357 

5. DGE - Hydrothermal Resource Program Support 

(a) Sponsoring agency: Nevada Operations Office DOE 
(b) Contract No.: DE-AC08-80NV10072 — 
(c) Contract value: $229,204 - CPFF 
(d) Work description: Gruy Federal, Inc. provides multiple task 

support to the state-coupled resource assessment program for 
the eastern United States and support for the ident i f icat ion, 
evaluation, and ranking of geothermal potential for domestic 
mil i tary instal lat ions. 

(e) Cost and schedule data: The current program has been extended 
and expanded to include the study support for the geothermal 
potential at domestic mil i tary instal lat ions. 

( f ) Contracting Officer:. Mr. Robert W. Taft 
702/734-3201 

6. Technical and Public Information Tasks for Transfer Technology 
Act iv i t ieT '. ' "" 

(a) Sponsoring agency: Bartlesvil le Energy Technology Center 
U.S. Department of Energy 
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GRUY FEDERAL, INC. 

(b) Contract No.: DE-AC19-80BC10289 
(c) Contract value: $120,265 - CPFF 
(d) Work description: Gruy Federal, Inc. provides assistance 

for the transfer of technical and public information result
ing from energy research, development and demonstration pro
jects conducted at the Bartlesville Energy Technology Center 
and by i ts contractors. 

(e) Cost and schedule data: Gruy Federal, Inc. is in the fifth 
month of the BETC Technology Transfer support program. 

(f) Contracting Officer: Mr. Jo Martin Lowe 
918/336-2400 

7. Geopressured-Geothermal Testing Brazoria County, Texas 

(a) Sponsoring agency: 

(b) 
(c) 
(d) 

(e) 

(f) 

89114 
Contract No.: 
Contract value: 
Work description: 
planning and conducting 

Fenix & Scisson 
P.O. Box 15408 
Las Vegas, Nevada 
SC-PB-80-347 
$1,049,682 - FFP 

Gruy Federal, Inc. is responsible for 
a comprehensive program for testing 

the Pleasant Bayou No. 2 geopressured-geothermal well in 
Brazoria County, Texas for geopressured-geothermal resource 
assessment. 
Schedule and cost data: Past drilling and test history have 
been analyzed and the tentative test plan has been partially 
evaluated. 
Contracting Officer: H. L. Jacocks 

702/734-3481 
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GRUY FEDERAL, INC. TABLE 4 

"> 

GRUY FEDERAL, INC. 

BALANCE SHEET 

AS OF MARCH 31, 1980 

ASSETS 

Current Assets 
Cash 
Trade Accounts Receivable 
Trade Accounts Receivable 
Other 

Total Current Assets 

Unbilled 

Office Equipment and Leasehold Improvements 
At Cost, Net of Accumulated Depreciation 
of $32,528 

$ 93,054 
2,174.471 

380,787 
98,510 

$ 2,746,822 

206,485 

$ 2,953,307 

LIABILITIES AND STOCKHOLDERS' EQUITY 

Current Liabilities 
Notes Payable to Banks 
Trade Accounts Payable 
Accrued Liabilities 
Net Liability for Advances from Affiliates 
Federal Income Taxes Payable 
Other 

Total Current Liabilities 

Stockholders' Equity 
Common Stock, $1.00 par value 1,000,000 
shares authorized, 1,000 shares issued 
and outstanding 
Retained Earnings 

$ 150,000 
2,084,816 

73,637 
92,620 
49,200 
5,233. 

1,000 
496,751 

Abstracted from Financials audited by Peterson & Nowacki, CPA's. 

^ 

$ 2,455,556 

497,751 

$ 2,953,307 
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G R U Y FEDERAL, INC. TABLE 5 

GRUY FEDERAL. INC. 

BALANCE SHEET 

MARCH 31. 1979 

ASSETS 

TOTAL 

CURRENT ASSETS 
Cash 
Accounts Receivable: 

Trade-Billed 
Trade-Unbilled 
Employee Receivables 
Refunds Due 

Total Current 

FIXED ASSETS (Net of $8,191 depreciation) 

OTHER 
Deposits and Miscellaneous 
Deferred Relocation S Recruiting 

Total Other 

Total Assets 

$ 1,102,828 
184,033 
6,870 
36,694 

66,840 
38,519 

$ 73,312 

1.330.425 
1.403.737 

159.864 

105,359 

$ 1,668,960 

LIABILITIES AND EQUITY 

CURRENT LIABILITIES 
Accounts Payable 
Accrued Liabilities 
Notes Payable 

Total Current 

INTERCOMPANY PAYABLES 
H.J. Gruy and Associates, Inc. 
Gruy Management Service Co. 
Gruy Enterprises 

Total Intercompany 

Total Liabilities 

EQUITY 
Capital Stock 
Retained Earnings (Deficit) 3-31-78 
Fiscal Year Ended 3-31-79 

Total Equity 

Total Liabilities S Equity 

$ 1,030,460 
55,282 
100,375 

300,245 
( 3,990) 
( 48,575) 

( 247,185) 
481,348 

$ 1,186,117 

247.681 

l>^33.7q 

1,000 

234.163 
235.ld3 

$ 1,668,960 
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TABLE 6 

GRUY FEDERAL, INC. 

FINAL BALANCE SHEET 

MARCH 31. 1978 

ASSETS 

Current Assets: 
Cash 
Accounts Receivable: 
Trade-Billed 
Trade-Unbilled 
Employee Receivables 

Total Current 

Fixed Assets: 

Other: 

(Net of 1,012 accumulated 
depreciation) 

Deposits and Miscellaneous 
Deferred Relocation and Recruiting 

Total Other 

Total Assets 

$ 34,142 
112,163 

811 

$ 108,202 

147.116 

7,221 
12,488 

$ 255,318 

37,317 

19.709 

$ 312,344 

LIABILITIES & EQUITY 

Current Liabilities; 
Accounts Payable 
Accrued Liabilities 
Advance Fees on Contract 

Total Current 

Intercompany Payables: 
H. J. Gruy and Associates, Inc. 
Gruy Management Service Co. 

Total Intercompany 

Total Liabilities 

Equity: 
Capital Stock 
Retained Earnings (Deficit) 3-31-77 
Fiscal Year Ended 3-31-78 (Deficit) 

Total Equity 

Total Liabilities & Equity 

( 48,921) 
(198,264) 

34,798 
35,054 
84,006 

330,874 
73,797 

1,000 

(247.185) 

S 153,858 

404,671 

$ 558,529 

(246,185) 

$ 312.344 
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G R U Y E N T E R P R I S E S , I N C . 

H . J . G R U Y , C H A I R M A N 
F.A. G A R B . P R E S I D E N T 

PARENT COMPANY - FINANCIAL OPERATIONS 

cn 

GRUY M A N A G E M E N T S E R V I C E C O . 

H.J. GRUY, CHAIRMAf j 
H .C .WILSON. PRESIDENT 

- DALLAS 
- HOUSTON 
^ CORPUS CHRISTI 

H . J . G R U Y a n d 
A S S O C I A T E S . I N C . 

H .J . G R U Y , C H A I R M A N 
F.A. G A R B , P R E S I D E N T 

- DALLAS 
- HOUSTON 

G R U Y F E D E R A L , I N C . 

H.J . GRUY. C H A I R M A N 
R . N . L A N E , P R E S I D E N T 

- HOUSTON 
- ARLINGTON 
- B A R T L E S V I L L E 

»- PITTSBURGH 

FIGURE 1 
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ACCOUN 
COST RE 

CONTROLLEI 
1 c. 

TING & 
PORTING 

FRIEDRICH 

ADMINISTRATIVE & FINANCIAL 
OFFICES 

V.P. FINANCE. 

fONTRACT 
ADMINISTRATION 

MGR.> F. BROWN 

G. DAUGHERTY 

y -

PERSONNEL 
ACTIVITIES 

M6R.. P. EVERETT 

PURCHASING. 
SUBCONTRACTING. 

& PROPERTY CONTROL 

MGR.. R. NYLAND 

I !• 

GENERAL ACCOUNTING 
CASH MANAGEMENT 
FINANCIAL STATEMENTS 
COST REPORTING 

'CONTRACT 
ADMINISTRATION 
COST PROPOSALS 
DCAA AUDIT 

'EMPLOYEE BENEFITS 
'EEO/AAP 
•WAGE ADMIN. & 
COMPLIANCE 

•SUBCONTRACTING & 
PURCHASING 

• GOV'T. PROPERTY CONTROL 
& COMPLIANCE 

Figure 2 - Gruy Federal, Inc., Administrative and Financial Organization. 
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1 
ENVIRONMENTAL 

\. INSTITUTIONAL 
CHARLES CORWIN 

TECHNICAL ASS [STANCE 
& STAFF SUPPORT 

AS NEEDED FROM GFI, 

IDAHO DIV. WTR. RES. 

1 

EXPLORATION 
DR. A. LOHSE 

- GEOLOGY 
S GEOPHYSICS 

A. LOHSE 
J. ANDERSON* 
T. ELLIOTT 

- HYDROLOGY 
DR. R. WINN 

- THERMAL AND 
GEOCHEMICAL 
ANALYSIS 
J. RENNER 

L CONSULTANTS 
GEOPHYSICS 
GEOCHEMIS" IRY 

PRINCIPAL INVESTIGATOR 
GERALD KIRKMAN ' 

1 

1 
DRILLING & 
LOGGING 

LEROY RADFORD 

- PROGRAM 

f 

DESIGN 
J. DUREE 
L. RADFORD 
L. McCOY 

- ONSITE 
SUPERVISION 
L. RADFORD 
D. PEACE 
M. MATULA 

1 
PROJECT MANAGER 
JACK T. DUREE 

1 
1 

FLOW 
TESTING^ 

'. UN6ST0N 

- PROGRAM 
DESIGN 
R, KUMAR 
P. LANGSTON 

1 
RESERVOIR 
ANALYSIS 

RAJ KUMAR 

- PROGRAM 
DESIGN 
R. KUMAR 
P. LANGSTON 

- DATA ANALYSIS 
- ONSITE R. KUMAR 
SUPERVISION T. SWIFT 

P. LANGSTON 
T. SWIFT 

• SERVICE 
L «;FBVirF COMPANIES 

COMPANIES 

" 

A -
1 

TECHNICAL 
SUPPORT 

V r-
V 

( 

-TECHNICAL EDITOR 

DR. D. COMPTON 

- GRAPHICS 

S. SEXTON 

L FIELD RECORDS 

S. LOHSE 

1 
ADMINISTRATION 
& FINANCIAL 

AYLAND DAUGHERTY 

-ACCOUNTING/COST REPORTING 

CALVIN FRIEDRICH 

- CONTRACT ADMINISTRATION 

FRANK BROWN 

- PERSONNEL ACTIVITIES 

PRISCILLA EVERETT 

L PURCHASING/SUBCONTRACTING 

BOB NYLAND 

* BACKUP PROJECT MANAGER 
• NO DIRECT CHARGE 

Figure 3 -Magic Resource Investors and Gruy Federal Management organization c h a r t , 

User-Coupled Confirmation Drilling Program. 



Magic Resource Investors, Inc. 
SCAP No. DE-SC07-80ID12139 

ADDITIONAL INFORMATION 

1. Amendments. We have received and considered the following amendments to 
the solicitation notice: 

GDI - dated July 16, 1980 

2. Cooperative Agreement. Mr. Jerold Kirkman, Manager, Magic Resources In
vestors, Inc. is authorized to represent the Applicant in all negotiations 
resulting from this proposal. He will also be responsible for grant ad
ministration including aporoval of vouchers. Mr. Kirkman may be reached 
in Sun Valley, Idaho, at 208/726-8241. 

3. Place of Performance. The mailing address for Magic Resource Investors 
is P.O. Box 1328, Sun Valley, Idaho 83353. Subcontract work will be per
formed by Gruy Federal, Inc. from their Houston office as well as in the 
field. 

4. Audit Cognizance. No audit cognizance has bee assigned for Magic Resource 
Investors Corporation. Gruy Federal, Inc. is audited by DCAA, 2320 La-
Branch, Houston, Texas (Mr. James Bourne, 713/226-4128). 

5. Subcontracting. Gruy Federal, Inc., Magic Resource Investors' major sub
contractor, is a small business firm. Gruy will maximize opportunities 
for small and disadvantaged businesses and/or Indian tribes in further 
subcontracting. 

6. Ownership. Magic Resource Investors is a general partnership consisting 
of five principals. Along with MRI, two individual investors, Messrs.— 
John Wedum and Robert Gorham have joined in this proposed cooperative 
agreement. 
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Magic Resource Investors 
DE-AC07-80ID12139 

REPRESENTATIONS AND CERTIrlCATlONS 

[ l a s c r u c n i o n s : Check o r complete a l l a p p r o p r i a t e boxes or b l a n k s . ] 

^ 

The proposer niakes. Che following representations and cert-ificacions: 

1. CONTINGENT FEZ 

(a) Ic ( ) has, (X) has not, employed or retained any conpany or person 
(other Chan a full-ciae bona fide eaployee. working solely for the 
bidder) co solicic or secure this contracC, and (b) ic ( ) has, (x) has 
noc, paid or agreed to pay any company or person (ocher Chan a full-cime 
bona fide employee working solely for i:he bidder) any fee, commission, 
percentage or brokerage fee, concingenc upon or resulcing from the 
award of Chis concracc; and agrees Co furnish informacion relacing Co 
(a) and (b) above as requested by che Concracting Officer. (For 
incerpreCacion of che represenCacion, 
employee,"* see Code of Federal Rezulac 

2. TTPE OF ORGAJ^IZATION 

including Che Cerm "bona fide 
ions, Tide 41, Subparc 1-1.5.). 

Ic operates as an ( ) individual, (x) partnership, ( ) joinc vencure, 
( ) corporacion, incorporaced in SCaCe of 

3. EQUAL,OPPORTUNITY 

Ic ( ) has, (x) has noc, participaced in a previous concracc or sub
contract subjecC to Che Equal OpporCunicy Clause herein, che clause 

N/A originally contained in Section 301 of Execucive Order No. 10925, or 
che clause-contained in Section 201 of Execucive Order No. 11114_;_it 
( ) has, ( ) has noc, filed all required compliance reports; and 
representations indicacing submission or required compliance reporcs, 
signed by proposed subcontractors, wi 
awards. 

4 . AFFIRiMATIVE ACTION COMPLIANCE PROGRAl 

1 be- obcained p r i o r Co subconcracc 

The o f f e r o r r e p r e s e n c s t h a t ( a ) i c ( |) has developed and has on f i l e , 
(x) has n o t developed and does noc have on f i l e , ac each e s t ab l i shmen t 
an a f f i r a a c i v e ace ion program as r e q u i r e d by che r u l e s and r e g u l a c i o n s 
of che S e c r e c a r y of Labor (41 CFR 60-1 and 6 0 - 2 ) , o r (b) ( ) has noc 
p r e v i o u s l y had concraccs sub jecc Co w r i t c e n a f f i r m a t i v e ac t i on program 
requiremenCs of Che r u l e s and regu lac i 
because (check as a p p l i c a b l e ) : 

ions of the S e c r e t a r y of Labor 

o f f e r o r does noc have 50 or more employees 

_offeror has noc had a Governmenc or ine concracc 
or subconcracc of 550,000 o r more. 
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Magic Resource Investors 
DE-AC07-80ID12139 . ' . , 

Represencac ions and Cer t i f i c a c i o n s (CpnC d) 

5 . EQUAL OPPORTUNITY CCMPLL̂ NCE 

(Appl icable Co p roposa l s exceeding 51 ,000 ,000] 

The o f f e r o r r e p r e s e n t s -

a . That a f u l l compliance review of t h e o f f e r o r ' s employment p r a c t i c e s 
( ) h a s , (x) has noC, been coaducced by an agency of che F e d e r a l 
Government. 

b . I f a f u l l compliance review has been conducted by an agency of 
N/A che F e d e r a l Government, t h e most r e c e n t compliance review was 

conducted on ^ by 

) 

(Dace) (Fede ra l Agency) 

c . The proposed f i r s t - t i e r subcont racCors which w i l l be awarded 
s u b c o n t r a c t s of $1 ,000,000 o r more a re Gruy Federa l , I n c . 

(see Reps. & C e r t s , a t tached) .̂ 

Any o f f e r o r and h i s known f i r s t - t i e r subcon t racCors which w i l l be 
awarded s u b c o n t r a c t s of $1,000,000 o r more w i l l be sub jec t t o f u l l , 
preaward equa l oppo r tun i cy compliance reviews b e f o r e che award of Che 
conCracC for Che purpose of decermining whecher Che proposer and h i s 
s u b c o n c r a c t o r s a r e a b l e Co comply wi th Che p r o v i s i o n s of Che E q u a l . 
Oppor tun i ty a r t i c l e . 

6. CERTIFICATION OF NONSEGREGATED FACILITIES - * 

Sy Che submiss ion of Chis p r o p o s a l , Che o f f e r o r , a p p l i c a n c , o r s u b -
concraccor c e r t i f i e s t h a t ic does not m a i n t a i n or provide for i t s -
employees any s e g r e g a t e d f a c i l i c i e s at any of i t s e scab l i shmencs , and 
Chac ic does not permi t i t s employees to perform c h e i r s e r v i c e s aC any -
l o c a c i o n , under i t s conCrol , where s e g r e g a t e d f a c i l i c i e s a re maincainedT 
Ic cere i f i e s f u r t h e r chac i t w i l l not maincain or provide for i t s 
employees any s e g r e g a t e d f a c i l i c i e s a t any of i t s e scab l i shmencs , and 
thaC ic w i l l npC permic i c s employees co perform t h e i r s e r v i c e s ac any 
l o c a c i o n , under i c s c o n c r o l , where segregaced f a c i l i c i e s a re maincained. 
The o f f e r o r , a p p l i c a n c , or subconcraccor agrees chac a breach of ch i s 
c e r C i f i c a c i o n i s a v i o l a c i o n of che Equal Oppor tunicy c l a u s e in ch i s 
c o n c r a c t . As used in ch i s c e r t i f i c a c i o n , che cerm "segregaced f a c i l i c i e s " 
means any w a i t i n g rooms, work a r e a s , r e sc rooms and wash rooms, r e s c a u r a n c s 
and ocher e ac ing a r e a s , Cime c l o c k s , l o c k e r rooms and ocher s t o r a g e or 
d r e s s i n g a r e a s , p a r k i n g - l o t s , d r i n k i n g founCains, r e c r e a c i o n o r e n C e r t a i n -
a e n t a r e a s , t r a n s p o r t a c i o n , and hous ing f a c i l i c i e s provided for employees 
which a r e s e g r e g a t e d by e x p l i c i c - d i r e c t i v e or a re in fac t segregaced on 
Che b a s i s of r a c e , c r e e d , c o l o r , o r n a c i o n a l o r i g i n , because of h a b i c , 
l o c a l cuscom, o r o c h e r v i s e . I t f u r t h e r agrees chac (excepc where ic 
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N/A 

6. CERTIFICATION OF NONSEGREGATED FACILITISS (Cont 'd ) 

has obcained i d e n c i c a l c e r c i f i c a c i o n s from proposed subconcrac tors for 
s p e c i f i c cime p e r i o d s ) iC w i l l obcain i d e n c i c a l ce r t if i c ac ions from 
proposed s u b c o n t r a c t o r s p r i o r to Che award of s u b c o n t r a c t s exceeding 
510,000 which a r e noc exempc from che p r o v i s i o n s of Che Equal Oppor tuni ty 
c l a u s e ; cha t itt w i l l r e t a i n such c e r t i f i c a t i o n s in ics f i l e s ; and chat 
i t w i l l forward t h e fo l lowing n o t i c e Co such proposed subconcrac to r s 
(except where, che proposed s u b c o n t r a c t o r s have submicced i d e n t i c a l 
c e r t i f i c a t i o n s for s p e c i f i c t ime p e r i o d s ) : 

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIRZ«ENI FOR CERTIFICATION OF 
NONSEGREGATED FACILITIES 

A C e r t i f i c a t i o n of Nonsegregated F a c i l i c i e s muse be submicted p r i o r 
•Co Che award of a s i ibconcract exceeding $10,000 which is not exempt 
from che p r o v i s i o n s of Che Equal Oppor tunicy c l a u s e . The c e r t i f i c a t i o n 
may be submi t ted e i t h e r for each subconcrac t or for a l l subconCracts 
du r ing a pe r iod ( i . e . , q u a r t e r l y , s e m i - a n n u a l l y , o r a n n u a l l y ) . 

7. PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER 

Each proposer shall furnish the following information by filling in 
Che appropriate blocks: 

a. Is che proposer owned or conCrolled by a parenc company as described 
below? ( ) Yes (x) No, (For the purpose of this proposal, a parent 
company is defined as one which either owns or controls che activicies 
and basic business policies of the proposer. To own anocher 
company means Che parent company mustt own at least a majority (more 
than 50 percenc) of che voting rijdics in chat company. To concrol 
anocher company, such ownership is noc required; if anocher company 
is able co formulate, determine or veCo basic business polTcy 
decisions of che proposer, such oCher company is considered che 
parenc company of the proposer. This control may be exercised 
through che use of dominanc minbrity voting righcs, use "of proxy 
vocing, contractual arrangements, or ocherwise.) 

b. If che answer co a. above is "Yes", proposer shall insert in che 
space below che name and main office address of che parenc company. 

Name of Parent Company: 
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H A 2 7, PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER (Con t ' d ) 

^ if̂  Main Off ice Address (No . , SCreec, Cicy, Scate and Zip Code) 

c . P ropose r s h a l l i n s e r t in che a p p l i c a b l e space below, i f ic has 
no parenc company, i c s own Employer ' s I d e n C i f i c a c i o n Number ( E . I . 
No.) (Fede ra l S o c i a l S e c u r i t y Number used on Employer ' s Quarcer ly 
F e d e r a l Tax Re tu rn , U. S. T reasury DepartmenC Form 941) , o r i f i t 
has a parenc company, Che E . I . No. of i c s parenC company. 

Employer IdenC i f i c a c i o n Nxnaber of ParenC Company: 

95-3461425 ' •_ 

3. DISCLOSURE STATEMENT - COST ACCOUNTING PRACTICES AND CERTIFICATION 

X. SMALL BUSINESS EXEMPTION _ . ' 
Any concracc in excess of $100,000 r e s u l c i n g from chis s o l i c i c a c i o n 
excepc : ( i ) when che p r i c e negoc ia t ed i s based on: (a ) e s t a b l i s h e d 
c a t a l o g or market p r i c e s of commercial items sold in - s ' ubscanc ia l 

. q u a n c i c i e s co che g e n e r a l p u b l i c , o r (b) p r i c e s sec by law or r e g u l a 
c i o n s ; ( i i ) conc raccs awarded Co smal l b u s i n e s s concerns (as def ined 
in 1-701.1 of che Armed S e r v i c e s procuremenC r e g u l a c i o n s or FPR-
5 1 - 1 . 7 0 1 - 1 ) ; o r ( i i i ) concraccs which a re ocherwise exempc ( see 4 CFR " ^ 
3 3 1 . 3 0 ( b ) ) s h a l l be subjecC Co che requiremencs of che Cost Account ing 
S tandards Board. Any o f f e r o r submiccing a p r o p o s a l , which, i f accep ted , 
w i l l r e s u l c in a concracc subjecC co che requiremencs of che Cost 
Accounting S tandards Board must , as a c o n d i t i o n of c o n c r a c c i n g , submic 
a d i s c l o s u r e scatmenC as r e q u i r e d by r e g u l a c i o n s of che Board. The 
d i s c l o s u r e scacemenc muse be submicCed as a pare of t h e o f f e r o r ' s 
p r o p o s a l under c h i s s o l i c i c a c i o n ( s e e ( I ) , below) u n l e s s : ( i ) t h e 
o f f e r o r , cogecher wich a l l d i v i s i o n s , s u b s i d i a r i e s , and a f f i l i a c e s 
under common c o n c r o l , d id noC r e c e i v e nee awards exceeding che monetary 
exempcion fo r d i s c l o s u r e as e s t a b l i s h e d by che Cose Accouncing Scandards 
Board ( s e e ( I I ) , b e l o w ) ; ( i i ) che o f f e r o r exceeded che monetary 
exempcion in i t s c o s t accouncing p e r i o d immediacely p reced ing che cose 
accouncing pe r iod i a which ch i s p roposa l was submi t ted b u t , in acco rd 
ance wi th Che r e g u l a c i o n s of che Cose Accouncing Scandards Board, i s 
not yec r e q u i r e d co submic a d i s c l o s u r e scacemenc ( s e e ( I I I ) , be low) ; 
( i i i ) the o f f e r o r has a l r eady submicced a d i s c l o s u r e scacemenc d i s c l o s 
ing Che p r a c c i c e s used in conneccion with che p r i c i n g of t h i s p roposa l 
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J. 

Representations and Certifications (Cont'd) 

8. DISCLOSURE STATEMENT - COST ACCOUNTING PRACTICES AND CERTIFICATION (Cont'd) 

j ! conCract and subconcracc awards in their preceding cose 
, accounting period did noc exceed che $10 million Chreshold 

and Che amounC of Chis award will be less Chan SIO million. 
' Such offerors will concinue eo be reponsible for maincaining 

Che disclosure scacemenc and following Che disclosed pracCices 
on CAS covered prime^ concraccs and subcontracts awarded 
during che period in which a disclosure statement was 
required. 

( ) III. CERTIFICATE OF INTERIM EXEMPTION 

The offeror hereby certifies that: (i) it firsc exceeded che monetary 
exempcion for disclosure as defined in (11) above, in ics cost accounc
ing peripd immediately preceding Che cose accouncing period in which 
this proposal was submicted, and (ii) in accordance wich the regulacions 
of che Cose Accouncing Standards Board (4 CFR 351,40(f)), it is not 
yec required to submit a disclosure statement. The offeror further 
certifies that if an award resulcing from this proposal has not been 
made within 90 days after the end of Chac period, ie will imraediaCely 
submit, a revised cercif icaCe to che Concracc ing Officer, in the form 
specified under (I), above or (IV), below, as appropriaCe, to verify 

'-̂ ,̂ its submission of a completed disclosure sCatement. 
"' , / . . • • • . 

CAUTION: Offerors may not c la im ch i s exempcion i f chey -a r e c u r r e n c l y 
r e q u i r e d Co d i s c l o s e because chey were awarded a CAS covered 
n a t i o n a l de fense prime c o n t r a c t or subconc rac t of $10 
m i l l i o n or more in t h e currenC c o s t a ccoun t ing p e r i o d . . 
F u r t h e r , t h e exemption a p p l i e s only in connec t ion wi th 
p roposa l s submi t t ed p r i o r Co e x p i r a t i o n of Che 90-day per iod 
fo l lowing Che c o s t accouncing pe r iod in which che monecary 
exemption was exceeded . 

•( ) IV. CERIIFICAXE OF PREVIOUSLY SUBMITTED DISCLOSURE STATEMENT(S) 

The o f f e r o r hereby c e r t i f i e s chac che d i s c l o s u r e s c a t e m e n t ( s ) was 
f i l e d as f o l l o w s : 

Date of Name(s) and A d d r e s s ( e s ) of Cognizant 
D i s c l o s u r e SCaCement(s) C o n t r a c t i n g O f f i c e r ( s ) Where F i l e d 

The o f f e r o r f u r t h e r c e r t i f i e s chac p r a c c i c e s used in e s c i m a t i n g 
coses in p r i c i n g c h i s p roposa l a r e c o n s i s t e n e with t h e cos t accouncing 
p r a c c i c e s d i s c l o s e d in Che D i s c l o s u r e Scacemenc ( s ) . 
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i 7 7 
8. DISCLOSURE STATEMENT - COST ACCOUNTING P.RACTICES AND CERTIFICATION (Conc'd) 

( s ee ( I V ) , be low) ; o r ( i v ) pos'c-award submission has been auchorized 
by che ConCracCing O f f i c e r . See 4 CFR 351.70 for submission of copy 
of d i s c l o s u r e scacemenc Co che CosC'Accouncing Standards B o a r d . ' 

CAUTION: A p r a c t i c e d i s c l o s e d in a d i s c l o s u r e s ta tement s h a l l noc, 
by v i r t u e of such d i s c l o s u r e , be deemed Co be a p rope r , 
approved, o r agreed Co p r a c t i c e for p r i c i n g p roposa l s or 
aeciusulacing and r e p o r t i n g c o n t r a c t performance cos t d a t a . 

Check Che a p p r o p r i a t e box below. 

( ) I . CERTIFICATE OF CONCURRENT SUBMISSION OF DISCLOSURE STATEMENT(S) 

The o f f e r o r hereby c e r t i f i e s Chat he has submicted , as a p a r t of 
h i s p roposa l under t h i s s o l i c i c a c i o n , cop ies of che d i s c l o s u r e s c a c e -
laeac(s) as f o l l ows : ( i ) o r i g i n a l and one copy Co che cognizanc ConCracc-
ing O f f i c e r (AdminisCrat ive Concracc ing Of f i ce r (ACO), s ee DOD Direccory 
of Concracc Adminiscrac ion ComponenCs (DOD 4105.59H)) ; and ( i i ) one 
copy Co che cognizant contracC a i id icor . 

,^-. • Date of Name(s) and .Address(es) of Cognizanc 
• J D i s c l o s u r e Scacemenc(s) Concraccing O f f i c e r ( s ) Where F i led 

7 

The o f f e r o r f u r che r c e r t i f i e s t h a t p r a c c i c e s used in escimacing 
coses in p r i c i n g ch i s p roposa l a re c o n s i s c e n t wi th che cose accouncing 
p r a c c i c e s d i s c l o s e d in Che D i s c l o s u r e Scacemenc(s) . 

( ) I I . CERTIFICATE OF MONETARY EXEMPTION 

The o f f e r o r hereby c e r t i f i e s chac i c , cozecher wich a l l d i v i s i o n s , 
s u b s i d i a r i e s , and a f f i l i a C e s under common c o n c r o l , d id noc r ece ive nee 
awards of negoeiaCed nac iona l defense pr ime^concraccs and subcon t r ac t s 
s u b j e c t CO cose accouncing scandards coca l i ag more Chan SIO m i l l i o n in 
i c s cose accouncing pe r iod immediacely p reced ing Che pe r iod in which 
c h i s proposa l was submicced. The o f f e r o r fu rche r cere i f i e s t ha t if 
i c s sCaCus changes p r i o r Co an award r e s u l c i n g from ch i s proposal i r 
w i l l adv ise che ConC"raccing O f f i c e r immediacely. 

CAUTION: Of fe ro rs who submicced a D i s c l o s u r e ScaCemenC under che 
f i l i n g requiremencs p r e v i o u s l y e s c a b l i s h e d by che Cose 
Accouncing Scandards Board may cla im Chis exempcion only i f 
che d o l l a r volume of CAS covered n a c i o n a l defense prime 
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Represencacions and Certifications (Conc'd) 

9. COST ACCOUNTING STANDARDS - EXEMPTIONS FOR CONTRACTS OF 5500,000 OR , 

1.ESS . 

X. SMALL BUSINESS EXEMPTION 
If chis proposal is expecced Co result in che award of a concract of 
$500,000 or less, che offeror shall indicace whecher Che exempcion Co 
the cose accouncing scandards clause under Che provisions of 4 CFR 
331.30(b)(8) is claimed. Failure to check che box below shall mean 
Chat Che resuleane conCracC is subject Co Che cose accouncing scandards 
clause or Chat Che offeror elects Co comply wich such clause. 

- ( ) The offeror hereby claims an exempcion from che CosC Accouncing 
Standards clause under che provisions of 4 CFR 331.30(b)(8) and 
cercifies chac ic has received nocificacion of final accepcance of all 
deliverable icems on (i) all prime concraccs or subconCraccs in excess 
of 5500,000 which coneain che Cose Accouncing Scandards clause, and 
(ii) all prime concraccs or subcontraccs of 5500,000 or less awarded 
afcer January 1, 1975, which concain che Cose Accouncing Scandards 
clause. The''offeror furcher certifies it will immediacely noeify Che 
ConCracCing Officer in wricing in Che evenC it is awarded any ocher 
concracc or subconcracc conCaining che Cose Accouncing Scandards 
clause subsequenc CO Che daCe of Chis cercificace buc prior eo ehe 
dace of any award resulcing from Chis proposal. 

10. COST ACCOUNTING STANDARDS ELIGIBILITY FOR MODIFIED CONTRACT COVER.^GE 

X. SMALL BUSINESS EXEMPTION 
If che offeror is eligible co use che modified provisions of 4 CFR 
Part 332, and eleccs Co-do so, ic shall indicaCe by checking ehe box 
below. Checking ehe box below shall mean chac che" resuleane concracc 
is subjecc Co che Disclosure and Consiscency of Cose Accouncing 
Praccices clause in lieu of che Cose Accouncing Scandards clause-. 

( ) The offeror hereby claims an exempcion from che CosC Accouncing 
Scandards clause under che provisions of 4 CFR 331.30(b)(2), and 
cercif ies Chat it is eligible for use of che Disclosure and Consiscency 
of Cose Accouncing Praccices clause because (i) during ics cost 
accouncing period immediacely preceding Che period in .which chis 
proposal was submicted, it received less Chan 510 million in awards of 
CAS covered nacional defense prime conCracCs and subconcraccs, and 
(ii) che sum of such awards equaled less chan 10 percenc of h'ls coCal 
sales during chaC cose accouncing period. The offeror further certifies 
Chat if its scaeus changes prior Co an award resulcing from chis 
proposal, ic will advise Che Concraccing Officer immediacely. 

CAUTION: Offerors nay noC claim ehe above eligibilicy for modified 
concracc coverage if this proposal is expecced Co resulc in 
Che award of a concracc of 510 million or more or if, during 
Cheir currene cose accouncing period, chey have been awarded 
a single CAS-covered nacional defense prime contract or 

-- subconcract of 510 million or more. 
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t 

i G - •] 

.:r '-' 11- ADDITIONAL COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING CONTRACTS 
:! ' X. SMALL BUSINESS EXEMPTION 

The offeror shall indicate below whecher award of Che ccncemplaced 
concracc would in accordance wich paragraph (a)(3) of the Cost Account
ing Standards clause, require a change in iCs escablished cost account
ing praccices affecting existing contracts and subcontracts. 

( ) Yes ( ) No 

NOTS: I f che o f f e r o r has checked " y e s " above, and i s awarded the 
concemplaeed c o n c r a c t , i t w i l l be r e q u i r e d co comply wich t h e 
A d m i n i s t r a t i o n o f ' C o s t Account ing Scandards c l a u s e . 

12. CLEAN AIR AND WATER CERTIFICATION 

(Appl icab le i f Che b i d or o f f e r exceeds $100 ,000 , o r che Concrac t ing . 
O f f i c e r has de te rmined Chac o rde r s under an i n d e f i n i c e quaneicy concracc 
i a any year w i l l exceed $100,000, o r a f a c i l i c y t o be used has been Che 
sub jecc of a c o n v i c t i o n under t h e Clean A i r Ace (42 U.S.C. 1 8 5 7 c - 8 ( c ) ( 1 ) ) 
o r Che F e d e r a l WaCer P o l l u t i o n Concrol Act (33 U.S.C. 1319(c ) ) and i s 
l i s c e d by SPA, o r i s not o the rwi se exempC.) 

The b' idder or o f f e r o r ce re i f i e s as f o l l o w s : 

( a ) Any f a c i l i t y Co be u t i l i z e d ia Che performance of c h i s proposed 
c o n t r a c t has ( ) , has noc ( ) , been l i s t e d on Che Env i ronmen ta l ' 
P r o t e c t i o n Agency L i s t of V i o l a t i n g F a c i l i t i e s . 

(b ) Ic w i l l prompely n o t i f y che C o n t r a c t i n g O f f i c e r , p r i o r Co award., 
of t h e r e c e i p t of any communication from t h e D i r e c t o r , Officfe of 
Federa l A c t i v i t i e s , Environmental ProCecCion Agency, i n d i c a c i n g 
t h a t any f a c i l i t y which i t p roposes t o use for t h e performance of 
the c o n t r a c t i s under c o n s i d e r a t i o n t o be l i s t e d on che EPA Lisc ~ 
of V i o l a t i n g F a c i l i t i e s . 

( c ) I t w i l l i n c l u d e s u b s t a n t i a l l y c h i s c e r c i f i c a c i o n , i n c l u d i n g ch i s 
paragraph ( c ) , i h every nonexempt s u b c o n t r a c t . 

1 3 . SMALL A2TD SMALL DISADVANTAGED BUSINESS CERTIFICATION 

( a ) The b i d d e r o r o f f e r o r c e r t i f i e s chac ic i s ( x ) i s noc ( ) a 
smal l b u s i n e s s concern as de f ined in accordance with S e c t i o n 3 
of che Small Bus iness Act (15 U.S .C . 6 3 2 ) . 

(b ) The b i d d e r o r o f f e r o r c e r t i f i e s Chac ic i s a smal l b u s i n e s s 
[as see f o r t h in ( a ) above] and i s ( ) i s not (X) owned and 
c o n t r o l l e d by s o c i a l l y and economica l ly d i sadvancaeed i n d i 
v i d u a l s . Such a firm i s def ined as one -

• \ 

) 
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13 . SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION (Conc'd) 

( i ) which i s at l e a s t 51 per centum owned by one o r more such 
i n d i v i d u a l s o r , in t h e case of any p u b l i c l y owned b u s i n e s s , 
a t l e a s t 51 per centum of t h e s tock i s owned by such 
i n d i v i d u a l s ; 

( i i ) whose management and d a i l y b u s i n e s s o p e r a t i o n s a re 
c o n t r o l l e d by o n e ' o r more such i n d i v i d u a l s ; and 

( i i i ) which c e r t i f i e s concerning s a i d ownership and c o n t r o l i a 
accordance wi th s e c t i o n ( c ) be low. 

( c ) The b i d d e r or o f f e r o r c e r t i f i e s t h a t i t is ( ) i s not (X) a 
m i n o r i t y i n d i v i d u a l ( s ) i n accordance wi th ( c ) ( i ) below or Chac 

" ' " i t is ( ) i s not (x) s o c i a l l y and economical ly disadvanCaged 
in accord wich s e c t i o n ( c ) ( i i ) o r ( c ) ( i i i ) . S o c i a l l y and 
economical ly d i sadvan taged i n d i v i d u a l s a re def ined a s : 

( i ) Uniced S t a t e s c i t i z e n s who a r e Black Americans, Hispan ic 
Americans, Na t ive Americans, . or o t h e r s p e c i f i e d m i n o r i t i e s ; 

. ( i i ) . a n y . o t h e r i n d i v i d u a l found co be disadvanCaged pursuanc Co 
s e c t i o n 8 ( a ) of t h e Small Business Act (15 U.S .C. 637) ; 
o r 

( i i i ) any o t h e r i n d i v i d u a l def ined as s o c i a l l y , and economical ly 
d i s a d v a n t a g e d , for purposes r e l a t i n g t o o t h e r s e c t i o n s of 
t h e Small Bus iness Ac t . 

14. WOMAN-OWNED BUSINESS 

Concern i s ( ) i s n o c ( X ) a woman-owned b u s i n e s s . 

A woman—owned b u s i n e s s i s a b u s i n e s s which i s , aC l e a s e , 51 
percient. owned, c o n t r o l l e d , and opera ted by a woman or women. Con t ro l l ed 
i s def ined as e x e r c i s i n g t h e power to make p o l i c y d e c i s i o n s . Operaced 
i s def ined as a c t i v e l y involved in che day - to -day management. 

\ For the purposes of t h i s d e f i n i t i o n , b u s i n e s s e s which are p u b l i c l y 
owned, j o i n t s tock a s s o c i a t i o n s , and b u s i n e s s t r u s t s a r e exempced. 
ExemoCed b u s i n e s s e s may v o l u n t a r i l y r e p r e s e n t chac Chey a r e , or a re 
n o t , woman-owned i f Chis informacion i s a v a i l a b l e . 
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R e p r e s e n t a t i o n s and Cer t i f i c a c i o n s (Conc'd) 

t i l 
1 5 . PERCENT OF FOREIGN CONTENT 

The o f f e r o r / c o n t r a c t o r w i l l r e p r e s e n c (as an e s t i m a t e ) , immediacely 
a f t e r t h e award of a c o n t r a c t , che percenc of the f o r e i g n con t en t of 
che i t em or s e r v i c e be ing p rocured e x p r e s s e d as a pe r cen t of the 
c o n t r a c t award p r i c e ( accuracy w i t h i n p l u s or minus 5 p e r c e n t i s 
a c c e p t a b l e ) . 

NOTE: No s o l i c i t a t i o n may b e p r o p e r l y c o n s i d e r e d w i t h o u t t h e s e 
r e p r e s e n t a c i o n s and c e r t i f i c a t i o n s , and no award may be made 
with.out t h i s form b e i n g e x e c u t e d . 

Signed By ' ' ' . -• G '̂G "' ^ X .-. '•., , .... 

Jerold Kirkman 

Manager, Magic Resource Investors 
(Title) 

, Date: September 15, 1980 

• : ? ) • • • ' • . 

:r ' 
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3̂ — - - — 
I [Instruce ions: Check or complece a l l appropriaCe boxes or blanks.] 
|. , 

The proposer makes.Che following represencacions and cerCificacions: 

1. CONTINGENT FEE 

(a) Ic ( ) has, (x) has noc, employed or reeained any company or person 
' (ocher Chan a full-ciae bona fide employee working solely for che 

bidder) Co solicit or secure Chis concracc, and (b) ic ( ) has, (x) has 
noc, paid or agreed Co pay any company or person (ocher Chan a full-cime 
bona fide employee working solely for che bidder) any fee, commission, 
percencage or brokerage fee, concingenc upon or resulcing from Che 
award of chis concracc; and agrees eo furnish informacion relacing Co 
(a) and (b) above as requesced by ehe Concraccing Officer. (For 
incerpreCacion of che represenCacion, including ehe term "bona fide 

I employee,'* see Code of Federal Regulacions, Tide 41, Subparc 1-1.5.). 

i 2. TYPE OF ORGANIZATION 

Ic operates as an ( ) individual, ( ) parcnership, ( ) joinC venCure, 
(x ) corporacion, incorporaced in Scace of Texas • 

•'' 3. EQUAL OPPORTUNITY • 

Ic (X) has, ( ) has noc, parcicipated in a previous concracc or sub
concracc subjecc CO Che Equal OpporcuniCy Clause herein, che clause 
originally contained in Seceion 301 of Execucive Order No. 10925, or 
Che clause concained in Seccion 201 of Execucive Order No. 11114; J A 
(x) has, ( ) has noc, filed all required compliance reports; and 
represencacions indicacing submission or required compliance reports, 
signed by proposed subconcraccors, will be- obcained prior co subconcracc 
awards. 

4. AFFIR.MATIVE ACTION COMPLIANCE PROGRA^ 

The offeror represencs chac (a) ic (x) has developed and has on file, 
( ) has noc developed and does noc have on file, ac each escablishmenc 

|. an affirmacive ace ion program as required by che rules and regulacions 
of che Secrecary of Labor (41 CFR 60-1 and 60-2), or (b) ( ) has noc 
previously had concraccs subjecC Co wriccen affirmacive accion program 
reauiremencs of che rules and regulacions of che Secrecary of Labor 
because (check as applicable): ' 

offeror does not have 50 or more employees 

" • ^ 

jjfferor has noc had a Governmenc prime concrac: 
"or subconcracc of 550,000 or more. 
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Represencacions and Cere i f i c ac ions (Conc'd) 

5 . EQUAL OPPORTUNITY COMPLLANCE 

[Applicable Co proposals exceeding 51,000,000] 

The o f f e ro r represencs -

a. That a f u l l compliance review of che o f f e r o r ' s employment p racc ices 
(X) h a s , ( ) has n o t , been conducted by an agency of Che Federa l 
Government. 

b . I f a f u l l compliance review has been conducced by an agency of 
che Federa l Government, the most recent compliance review was 
conducted on 7-16-79 by DOL-OFCCP, Houston . 

(Date) (Federal Agency) 

c . The proposed f i r s t - t i e r subcontracCors which w i l l be awarded 
subconcraccs of $1,000,000 or more are N/A _ ^ 

Any o f fe ro r and h i s known f i r s t - t i e r subconcraccors which w i l l be 
awarded subcon t rac t s of $1,000,000 or more w i l l be subject t o f u l l , 
preaward equal oppor tun i ty compliance reviews before the award of che 
concracc for Che purpose of decermining whecher Che proposer and h i s 
subconcraccors a re ab le Co comply wich Che p rov i s ions of the Eqxial 
OpporCunicy a r t i c l e . 

6. CERTIFICATION OF NONSEGREGATED FACILITIES. 

Sy Che submission of ch i s p roposa l , ehe o f f e r o r , app l i canc , o r sub
concraccor c e r c i f i e s chac ic does noc maincain or provide for i t s 
employees any segregated f a c i l i t i e s at any of i t s e s t a b l i s h m e n t s , and — 
t h a t i t does not permit i t s employees Co perform che i r s e r v i c e s ac any 
locac ion , under i t s c o n t r o l , where segregated f a c i l i c i e s are maincained. _ 
Ic c e r e i f i e s f u r t h e r chac i t w i l l not mainta in or provide for ics 
employees any segregaced f a c i l i c i e s at any of ics escabl ishmencs , and 
Chac ic w i l l noe permiC ics employees co perform t h e i r s e r v i c e s ac any 
locac ion , under i c s conc ro l , «^ere segregaced f a c i l i c i e s are maincained. 
The o f f e ro r , a p p l i c a n c , or subconcraccor agrees chac a breach of chis 
c e r c i f icac ion i s a v i o l a c i o n of che Equal OpporCunicy c lause in chis 
concracc . As used in chis c e r t i f i c a t i o n , che cerm "segregated f a c i l i c i e s " 
means any wai t ing rooms,, work a r e a s , r e s t rooms and wash rooms, r e s t au rancs 
and ocher eacing a r e a s , Cime c locks , locker rooms and ocher s to rage or 
d ress ing a r e a s , parking l o t s , d r ink ing foun ta in s , r e c r e a t i o n or encerca in -
menc a r e a s , c r anspo r t ac ion , and housing f a c i l i c i e s provided for employees 
which are segregaced by e x p l i c i c d i r e c c i v e or are in face segregaced on 
Che bas i s of r a c e , c r eed , c o l o r , or nacional o r i g i n , because of hab ic , 
l oca l cuscom, or ocherwise . IC f u r t h e r agrees chac (excepc where ie 
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Represencacions and Cere i f i c a c i o n s (Conc'd) 

6. CERTIFICATION OF NONSEGREGATED FACILITIES (Conc'd) 

has obcained idenc ica l c e r t i f i c a t i o n s from proposed subcon t rac to r s for 
s p e c i f i c cime pe r iods ) ic w i l l obcain i denc i ca l c e r t i f i c a t i o n s from 
proposed subcon t rac to r s p r i o r Co che award of subconcraccs exceeding 
$10,000 which ase noc exempc from Che p rov i s ions of Che Equal Opporcunity 
c l a u s e ; Chac ie w i l l r e t a i n such c e r t i f i c a t i o n s in ies f i l e s ; and Chac 
ie w i l l forward ehe following n o t i c e Co such proposed subconcrac tors 
(except where the proposed subcon t r ac to r s have submitted i d e n t i c a l 
c e r t i f i c a t i o n s for s p e c i f i c t ime p e r i o d s ) : 

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATION OF 
NONSEGREGATED FACILITIES 

A C e r t i f i c a t i o n of Nonsegregated F a c i l i c i e s muse be submicced p r i o r 
Co Che award of a subconcrace exceeding $10,000 which is noc exempc 
from che p rov i s ions of Che Equal Opportunicy c l a u s e . The c e r t i f i c a t i o n 
may be submit ted e i t h e r for each subcont rac t or for a l l subconcraccs 
dur ing a per iod ( i . e . , q u a r t e r l y , semi-annual ly , o r a n n u a l l y ) . 

7. PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER 

Each proposer shall furnish che following. informacion by filling in 
che appropriate blocks: 

a. Is ehe proposer owned or concrolled by a parenc company as described 
below? (x) Yes ( ) No. (For Che purpose of chis proposal, a parenc 
company is defined as one which eicher owns or concrols cheaceivicies 
and basic business policies of che proposer. To own another 
company means Che parenc company muse own aC lease a majoricyjCaore 
than 50 percenc) of Che vocing righcs in chac company. To conCrol 
anocher company, such ownership is noc required; if anocher company 
is able Co formulaCe, deCermine or veto basic business policy" 
decisions of che proposer, such oCher company is considered che 
parent company of Che proposer. This concrol may be exercised 
Chrough Che use of dominanc minorlcy vocing rights, use "of proxy 
vocing, concraccual arrangemencs, or ocherwise.) 

b. If Che answer co a. above is "Yes", proposer shall inserc in che 
space below che name and main office address of Che parenc company. 

Name of Parenc Company: Gruy Enterprises, Inc. 
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Reoresencaeions and CerCificacions (ConC'd) 

PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER (ConC'd) 

Main Office Address (No., SCreec, Cicy,. Scace and Zip Code) 

150 W. John W. Carpenter Frwy. 

Irving, Texas 75062 

c. Proposer shall inserc in che applicable space below, if ic has 
no parenc company, ics own Employer's IdenCificacion Number (E.I. 
No.) (Federal Social SecuriCy Number used on Employer's Quarterly 
Federal Tax Return, D. S. Treasury DeparCmenC Form 941), or if ic 
has a parenc company, Che E.I. No. of ics parenC company. 

Employer IdenCificaCion Number of Parenc Company: 75-1498467 

8. DISCLOSURE STATEMENT - COST ACCOUNTING PRACTICES AND CERTIFICATION 

X Small Business Exemption 
Any concracc in excess of $100,000 r e s u l c i n g from chis s o l i c i c a c i o n 
excepc: ( i ) when che p r i c e negociaced i s based on: (a) e scab l i shed 
caealog or market p r i c e s of commercial icems sold in subscancia l 
quancic ies eo ehe genera l p u b l i c , or (b) p r i c e s see by law or r e g u l a 
c ions ; ( i i ) concraccs awarded eo small bus iness concerns (as defined 
in 1-701.1 of ehe Armed Serv ices procuremenC regulac ions or FPR 
51-1 .701-1) ; o r ( i i i ) concraccs which are ocherwise exempc (see 4 CFR 
331.30(b)) s h a l l be subjecc Co che requiremencs of che Cose Accounting. 
SCandards Board. Any o f f e ro r submiccing a p roposa l , which, i f accepced, 
w i l l r e su l c in a concracc subjecC co che req-airemenCs of che Cose 
Accouncing Standards Board musC, as a condicion of concracc ing , submic 
a d i s c l o s u r e seacmene as requi red by r e g u l ^ i o n s of che Board. The 
d i s c l o s u r e scacemenc muse be submicced as a pare of che o f f e r o r ' s 
proposal under chis s o l i c i c a c i o n (see ( I ) , below) u n l e s s : ( i ) che 
o f f e r o r , cogecher wich a l l d i v i s i o n s , s u b s i d i a r i e s , and a f f i l i a c e s 
under common conc ro l , did noC rece ive nee awards exceeding che monecary 
exempcion for d i s c l o s u r e as e scab l i shed by che Cose Accouncing Scandards 
Board ( see ( I I ) , be low); ( i i ) che o f f e ro r exceeded che monecary 
exempcion in i c s cose accouncing per iod immediacely preceding che cos t 
accouncing period in which Chis proposal was submicced buc, in accord
ance wich che regulac ions of ehe Cose Accouncing Scandards Board, is 
noc yec required Co submic a d i s c l o s u r e scacemenc (see ( I I I ) , below); 
( i i i ) Che of fe ror has a l ready submicced a d i s c l o s u r e scacemenc d i s c l o s 
ing Che pracc ices used in connect ion wich Che p r i c ing of chis proposal 
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Gruy Federal, Inc. 
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Represencacions and Cere i f i c ac ions (Conc'd) 

8. DISCLOSURE STATEMENT - COST ACCOUNTING PRACTICES AND CERTIFICATION (Cont 'd) 

( see ( IV) , below); o r ( i v ) post-award submission has been author ized 
by Che ConCracCing Of f i ce r . See 4 CFR 351.70 for submission of copy 
of d i s c l o s u r e scacemenc Co ehe Cost 'Accouncing Scandards Board. 

i CAUTION: A pracCice d i sc losed in a d i s c l o s u r e scacemenc s h a l l noC, 
I by v i r t u e of such d i s c l o s u r e , be deemed eo be a proper , 
I approved, or agreed eo p racc ice for p r i c i ng proposa ls or 

accumulating and r epo r t i ng concracc performance cose daca. 

Check Che appropriaCe box below. 

( ) I . CERTIFICATE OF CONCURRENT SUBMISSION OF DISCLOSURE STATEMENT(S) 

The of fe ror hereby cere i f i e s Chac he has submicced, as a pare of 
h i s proposal under chis s o l i c i c a e i o n , copies of che d i s c l o s u r e s c a c e -
tDene(s) as fo l lows: ( i ) o r i g i n a l and one copy Co che cognizanc Concracc
ing Off icer (AdminisCracive ConCracCing Off icer (ACO), see DOD DirecCory 
of Concracc Adminiscracion ComponenCs (DOD 4105.59H)); and ( i i ) one 
copy Co Che cognizanc concracc at idicor. 

'^^ Dace of Name(s) and Address(es) of Cognizanc 
A Disc losure Scacemenc(s) Concraccing 0 f f i c e r ( 3 ) Where F i led 

The o f f e ro r furcher c l r t i f i e s chac p r acc i ce s used in escimat ing 
coses in p r i c i n g chis proposal are cons i scen t wich che cose accouncing 
p racc i ces d i s c lo sed in ehe Disc losure SCaCemene(3). 

( ) I I . CERTIFICATE OF MONETARY EXEMPTION 

The o f f e ro r hereby c e r t i f i e s chac iC, cogecher wich a l l d i v i s i o n s , 
s u b s i d i a r i e s , and a f f i l i a c e s under common c o n t r o l , did noc rece ive nee 
awards of negociaced nacional defense prime^concraccs and subconcraccs 
subjecc CO cose accouncing scandards cocal ing more Chan SIO mi l l i on in 
ies c o s t accouncing per iod immediacely preceding che per iod in which 
ch i s proposal was submicced. The of fe ror furcher cere i f i e s Chac if 
ics seaCus changes p r i o r co an award r e s u l c i n g from ch is proposal ic 
w i l l advise ehe Concraccing Off icer immediacely. 

CAUTION: Offerors who submicced a Disc losure Scacemenc under che 
f i l i n g requirements prev ious ly escab l i shed by che CosC 
Accouncing Scandards Board may claim chis exempcion only if 
che d o l l a r volume of CAS covered nac ional defense prime 
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Represencacions and CerCif icacions (Cont 'd) 

! I ^ • 

8. DISCLOSURE STATSiENT - COST ACCOUNTING PRACTICES AND CERTIFICATION (Cont'd) 

contract and subcontract awards in their preceding cost 
accountiag period did not exceed Che $10 million Chreshold 
and che amount of this award will be less Chan $10 million. 
Such offerors will concinue Co be reponsible for maincaining 
the disclosure seacement and following Che disclosed practices 
on CAS covered prime contraecs and subconCracts awarded 
during che period in which a disclosure scatement was 
required. . 

( ) H I . CERTIFICATE OF INTERIM EXEMPTION 

The offeror hereby certifies that: (i) it first exceeded che monecary 
exemption for disclosure a.s defined in (II) above, in its cose accounc
ing period immediately preceding the cost accounting period in which 
this proposal was submitted, and (ii) in accordance wich Che regulacions 
of Che Cost Accounting Standards Board (4 CFR 351,40(f)), ic is not 
yee required eo submic a disclosure scacemenc. The offeror further 
certifies Chat if an award resulcing from chis proposal has noC been 
made wichin 90 days after the end of that period, it will immediately 
submit a revised certificate to the ContracCing Officer, in che form 
specified under (I), above or (IV), below, as appropriaCe, to verify 
its submission of a completed disclosure statement. 

CAUTION: Offerors may not claim this exemption if chey are currencly 
required to disclose because Chey were awarded a CAS covered 
national defense prime contracC or subconcracc of $10 
million or more in Che currene cost accouncing period. 
Fureher, the exemption applies only in connection with 
proposals submitted prior Co expiracion of Che 90-day period 
following Che eosC accouncing period in which Che monecary 
exempcion was exceeded. 

( ) IV. CERTIFICATE OF PREVIOUSLY SUBMITTED DISCLOSURE STATEMENT(S) 

The offeror hereby certifies Chac Che disclosure 5Cacemenc(s) was 
filed A3 follows: 

Dace of Name(s) and Address(es) of Cognizanc 
Disclosure Scacemenc(s) Concraccing Officer(s) Where Filed 

The offeror further certifies chac praccices used in escimacing 
coses in pricing Chis proposal are consiscene wich che cose accouncing 

7 . praccices disclosed in Che Disclosure Stacemenc(s). 
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9. COST ACCOUNTING STANDARDS - EXEMPTIONS FOR CONTRACTS OF 5500,000 OR 
LESS 

X Small Business Exemption 
If chis proposal is expecced eo result in the award of a contract of 
$500,000 or less, che offeror shall indicace whecher che exempcion eo 
Che COSC accouncing scandards clause under ehe provisions of 4 CFR 
331.30(b)(8) is claimed. Failure Co check che box below shall mean 
Chat Che resuleane concract is subjecc Co che cose accouncing scandards 
clause or chat Che offeror elecCs Co comply wich such clause. 

( ) The offeror hereby claims an exempcion from che Cose Accouncing 
Scandards clause under Che provisions of 4 CFR 331.30(b)(8) and 
certifies chac ie has received nocificacion of final accepcance of all 
deliverable icems on (i) all prime concraccs or subconcraccs in excess 
of 5500,000 which conCain che Cose Accouncing Scandards clause, and 
(ii) all prime concraccs or subconcraccs of $500,000 or less awarded 
afcer January 1, 1975, which concain che Cose Accouncing Scandards 
clause. The offeror further certifies ic will immediacely noeify che 
Concraccing Officer in wricing in che evenc ie is awarded any ocher 
concracc or subconcracc conCaining che Cose Accouncing Standards 
clause subsequent Co Che daCe of Chis cercificate but prior Co Che 
dace of any award resulcing from Chis proposal. 

10. COST ACCOUNTING STANDARDS ELIGIBILITY FOR MODIFIED CONTRACT COVERAGE 
X Small Business Exemption 

If che offeror is eligible Co use che modified provisions of 4 CFR 
Part 332, and elects Co do so, it shall indicace by checking che box 

, below. Checking Che box below shall mean chac che' resuleane concracc 
is subjecc eo Che Disclosure and Consiscency of Cose Accouncing 
Praccices clause in lieu of che Cose Accouncing Scandards clause.— 

( ) The offeror hereby claims an exempcion from che CosC Accouncing 
Scandards clause under ehe provisions of 4 CFR 331.30(b)(2), and 
cercif ies chac ic is eligible for use of che Disclosure and Consiscency 
of Cose Accouncing Praccices clause because (i) during iCs cose 
accouncing period immediacely precedTng the period in which chis. 
proposal was submicced, ic received less than 510 million in awards of 
CAS covered nacional defense prime concraccs and subconcraccs, and 
(ii) che sum of such awards equaled less Chan 10 percenc of h-ls cocal 
sales during chat cost accouncing period. The offeror furcher cercifies 
Chac if ics scaeus changes prior Co an award resulcing from chis 
proposal, ie will advise che Concraccing Officer immediacelv. 

:li F 

CAUTION: Offerors may noC claim Che above e l i g i b i l i c y - for modified 
concract coverage i f chis proposal i s expecced co resu lc in 
Che award of a concracc of 510 m i l l i o n or more or if, dur ing 
che i r currene cose accouncing pe r iod , chey have been awarded 
a s i n g l e CAS-covered nac iona l defense prime concract or 
subconcracc of 510 m i l l i o n or more. 
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Represencacions and C e r t i f i c a t i o n s (Cont 'd) 

1 1 . ADDITIONAL COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING CONTRACTS 

The offeror shall indicate below whether award of ehe concemplaeed 
concracc would in accordance wich paragraph (a)(3) of che Cose Accounc
ing Scandards clause, require a change in ics escablished cose accounc
ing praccices affecting exiscing concraccs and subconcraccs. 

( ) Yes ( X) No 

NOTS: If che offeror has checked "yes" above, and is awarded che 
concemplaeed concracc, it will be required Co comply wich Che 
Administration of Cost Accounting Scandards clause. 

12. CLEAN AIR AND WATER CERTIFICATION 

(Applicable if Che bid or o f fe r exceeds 5100,000, or Che ConCraceing 
Off icer has decermined Chae orders under an inde f in ice quaneicy concracc 
in any year w i l l exceed $100,000, or a f a c i l i t y Co be used has been Che 
subjec t of a conv ic t ion under the Clean Air Act (42 U.S.C. 1857c-8(c) (1) ) 
or the Federa l Water P o l l u t i o n Concrol AcC (33 U.S.C. 1319(c)) and is 
l i s c e d by EPA, o r i s noC ocherwise exempC.) 

The b idder or o f fe ro r c e r t i f i e s as fo l lows: 

• ..' (a ) Any f a c i l i c y Co be u t i l i z e d in che performance of chis proposed 
concracc has ( ) , has not (X), been l i s t e d on Che Environmencal 
Proceccion Agency L i s t of Vio la t ing F a c i l i t i e s . 

(b) , I t w i l l promptly no t i fy che Concraccing Of f i ce r , p r i o r Co award., 
of che r ece ipc of any communicaeion from che Dirtfccor, Off ice .of _ 
Federa l A c c i v i c i e s , EnvironmenCal ProCeccion Agency, indicacing 
Chat any f a c i l i c y which ic proposes eo use for the performance of 
Che concracc i s under cons iderac ion co be l i s c e d on Che EPA L i s t 
of ViolaCing F a c i l i c i e s . 

(c ) Ic w i l l inc lude s u b s t a n c i a l l y chis c e r c i f i c a c i o n , including chis 
paragraph ( c ) , in every nonexempt subconcracc. 

1 3 . SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION 

(a ) The b idder or o f f e ro r c e r t i f i e s chac ic is (x ) i s not ( ) a 
small bus iness concern as defined in accordance with Sec t ion 3 
of Che Small Business Ace (15 U.S.C. 632) . 

(b) The b idder or o f f e ro r c e r t i f i e s Chac ie is a small bus iness 
[as sec forch in ( a ) above] and i s ( ) i s noc (X) owned and 
c o n t r o l l e d by s o c i a l l y and economically disadvanCaged i n d i 
v i d u a l s . Such a firm i s defined as one -

75 



Gruy Federa l , Inc . 
DE-SC07-80ID12139 

^ , . Represencacions and Cercif i cac ions (Cont 'd ) 
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• l 

I 1 3 . SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION ( C o n t ' d ) 
I • . • 

( i ) which i s at l e a s t 51 per centum owned by one or more such 
I i nd iv idua l s o r , in t h e casie of any pub l i c ly owned b u s i n e s s , 

a t l e a s t 51 per centum of the s tock i s owned by such 
i i n d i v i d u a l s ; 

'! ( i i ) whose management and d a i l y bus ines s operacions a re 
conCrolled by one 'o r more such i n d i v i d u a l s ; and 

( i i i ) which c e r c i f i e s concerning s a i d ownership and concro l in 
accordance wich s e c t i o n ( c ) be low. 

(c ) The b idde r or o f fe ro r c e r t i f i e s t h a t i t is ( ) i s not (X ) a 
minor i ty i n d i v i d u a l ( s ) in accordance wich ( c ) ( i ) below or Chac 

~ ic 'Ta ( )' i s not (x) s o c i a l l y and economically disadvanCaged 
in accord wich s e c t i o n ( c ) ( i i ) o r ( c ) ( i i i ) . S o c i a l l y and 
economically d isadvantaged i n d i v i d u a l s are defined a s : 

( i ) United S t a t e s c i t i z e n s who a re Black Americans, Hispanic 
Americans, Nat ive Americans, or oCher spec i f i ed m i n o r i c i e s ; 

( i i ) any ocher i n d i v i d u a l found Co be disadvanCaged pursuanc eo 
secc ion 8 (a ) of che Small Business Ace (15 U.S.C. 637) ; 
or 

( i i i ) any ocher i n d i v i d u a l def ined as s o c i a l l y , and economically 
disadvanCaged, for purposes r e l a c i n g to ocher secc ions of 
Che S n a i l Business Ace. - . 

14. WOMAN-OWNED BUSINESS 

Concern is ( ) i s noc (X) a woman-owned b u s i n e s s . 

A woman-owned bus iness is a bus>ines5 which i s , ac l e a s t , 51 
percenc owned, c o n c r o l l e d , and operaced by a woman or women. Concrol led 
is defined as e x e r c i s i n g Che power Co make po l icy d e c i s i o n s . Operated 
i s def ined as a c t i v e l y involved in the day- to-day management. 

For the purposes of ch i s d e f i n i c i o n , bus ines ses which are p u b l i c l y 
owned, joinC sCock a s s o c i a c i o n s , and b u s i n e s s cruses a re exempced. 
Exempced bus inesses may v o l u n e a r i l y represenC Chae Chey a r e , or a re 
noc, woman-owned i f Chis informacion is a v a i l a b l e . 

.77 G 
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...1̂ ..-.. Represencacions and Cercif icacions (Conc'd) 

v_: 
15. PERCENT OF FOREIGN CONTENT 

The offeror/concraccor will represenc (as an escimace), immediacely 
afcer che award of a contracC, che percenc of che foreign concene of 
ehe icem or service being procured expressed as a percenc of Che 
concracc award price (accuracy wichin plus or minus 5 percenc is 
acceptable). 

NOTE: No solicicaeion may be properly considered wichouC chese 
represencacions and cerCificacions, and no award may be made 
wichouC Chis form being execuced. 

Signed By M ^ ' A ^ ^ ^ "f. ̂ ^^^^^"^^ 

Gayland E. Daugherty 

Vice President, Finance 
(Tide) 

Date: September 15, 1980 

x"~\ 
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Appendix P 

FEDERAL ASSISTANCE 

ACTJOM £JAfnJCAnON 

lUiTuSu" D wnrowM OF WUKT (Opt) 
fci» • tOOCT Of FOEHK. ACnoH 

2 . ATfU-

CANTS 

APfU. 

CATION 

OMB Acpnw,! Na. t3~1tOZl» 

N/A 
k. SATE 

Taar WK̂ mtk daw 

"go 09 1*̂  

I . STATC 
A m i O U 
HON 
mam. 
not 

N/A 
k. OAII 

AKICKD -N/T ^* 

4 . IXCAL A r r U C A N T / R E a n E f f T 

..AiackMMM t Magic Resource Investors 
k.(kt»iwi«twi : Magic Resource Investors 
cSM/rjLta P. 0. Box 1328 
*•«» « Sun Valley ••e—*: Blaine 
••"* ' Idaho «•""-- 83353 
* 'TZI I^H!!1 ' " , Jerold Kirkman (208) 726-8241 
7 . m U ANO OesCMPTION OF AIVUCANTS PROIECr 

User-Coupled Dri l l ing Program -
Development of Geothermal Energy 
At Magic Hot Springs Landing, Blaine County 
Idaho 

SCAP No. DE-SC07-80ID12139 

ID. AJtEA OF PROJCCr IMPACT tSaa^aa af eitiaa. aamatita. 

Blaine, Camas, '̂-«-**> 
Wooding & Lincoln Co., Idaho 

U . ESriMATCD NUM
BER OF PERSONS 
BENEFtTINa 

Unknown 
a . PnOPOSCD FUNOINO ^ 14. CONGRESSIONAL DISTRICTS OF: 

«• raoM. 
k APfUCAW 

a. ztat 
4. UOO. 

«• ama 
Tom 

» 241.866-°» 
967.462^ 

i 1.209.328..O 

. APPUCMT 

2nd 
1& PROJECT n'ART 

k. MOIEST 

2nd 
17. PROJECT 

OURAIION 
I C UvmlXa 

l a . ESTIMATED OATE TO 
BE SUBMITTEO TO 
FEDERAL AGENCT ^ » 80 09 15 

S. FEDERAL EMFLOTER lOENTinCATtON N a 

95-346-1425 

PRO
GRAM 

CaUU0) 

IL U 
k T I T U 

User-Coupled Confirm
ation Dril l ing Program 
DE-SC07-8QID12I39 

I . TVPt OF APPUCANT/REOPIENT 

t-iUaeHmla 

Oit t ia 

t-Ciqr 
f-SeJtaal Olrtrkt 
Q ^paritl farpiM 

DI<Bnct 

II CMiamUr ActtM t t m e t 
». Mi| t« UaaUmal iHUOrtlM 
>'1M|H Ink, 
h-Oam iSvaeUt) i 

Private Partnership 
XnUr appravrial* tattar [ ^ 

t . TYPE OF ASStSTANCZ 
*-awi« Gnnt 0-1 
(-I«n)«mlil enat £-(»« 

r Uttarfal \ t \ I 

12. TTPE OF APPUCATION 
e-Amaia t-tM^umOam 
D-C«tliiutlaa ^ - n 

X t a r apprvpriatm tattar I p i 

I S . TYPE OF CHANCE <FOT I U ar U a ) 
A-lBcraua Doilm F-Othtf iS^aa i t t i l 
B-Oaawua M i a n . . , « 
C- lacnm OonUM N / A 
l>-B»j»n OuKUlM ' " 

£ « < . . •PHI*. I 
r r ia ta lattarfej 

19. EXISTING FEDERAL IDENTIFICATION NUMBER 

N/A 
2 a FEDERAL ASENOr TO RECSVC REQUEST Wamu. CUt. Stata . Z I P aadai 

DOE. Idaho Operations Office, Idaho Fa l l s , ID 83401 

THE 
AFFUCMff 
CERTIFIES 
T M A T ^ 

C E R H F Y I N O 

son-ATTve 

a. Ja t ^ iemt al mi bma te io a*i M M . 
<Ma la B b pmmlkatlM/aMiicitMi H I 
bM t a i a m c L DM <lnn«m k a I M I 
M r u tMcIa^ t r » • lamiwiat M l al 
« • MPlkatf •>« a * tppUoM wM aemtti 

u a li i i i w i * 

2 1 . REMARKS ADDED 

G VM ĝ  NO _ 
tu H noi in^ bf OMB B a l w *-9$ ttl, x t f iu l iM a n 

ttnctioM tlHnli, t , •pgnvn'ta darintiwiiiw ami all 
Mbnitta, pmiMt t i •«. t t a r ^ Rnepamaa 

« 
o 

N/A 

• . TTFCS MKC AHO TITIS 

2« . AOENCr HAMX 

Jerold Kirkman 
Manager ^ 

k. sieiuniu 
xj • . 

2 ( , ORGANIZATIONAL UNtT 27 . ADMINISTRATIVE OFFICE 

2S. AOORESS 

U . ACTION TAKEN 

Q S . A I M D O 

Q k K I E O t S 

Q fc nxuKto rat 
MosMonr. 

Q 4. OtTOBB 

FIBERAL ACZNCy 
A-»S ACTION 

FUNDINO 

«. fOBIAL 

k. APfllMRT 

4. tnew. 

TDTtt 

JO 

j a 

JO 

JO 

7 « r • u m U ^ c * 

n . ACnON DATE » 

3 L CONTACT FOR ADOmONAL INFORMA
TION llfama amd lileriame ammUMr) 

a. bl teklit ika** aaiaa. amf a 
tUmai. II iftMT rmpoarn h 4aa 
K kM MM •> it k«>( (ada. 

ttffMb raahnrf (ran dMrinihouMi wwa earn. 
aaeae praiuicai i( Put L CMS Onulw A4S . 

D 
a 
D 

n 
a 
D fc BAICSIGMO 

t a a r mmmtk d t f 

"80 09 15 
2 i APPUCA, T - , - ^ « , , 

RECEIVEO » 

2S. FEDERAL APPUCATION 
IDENTIFICATION 

3 a FEDERAL GRANT 
IDENTIFICATION 

34. 
STARTINa 

2* . 
ENOINQ 
DATE 

•lOBtL d a t 

» 
37. REMARKS ADDED 

• Y«. QNO 
k. nDEML teinct A-9i omcuL 

Warn* a M ielatAaaa afcl 

424-101 

* This assumes a fu l l y successful wel l . 
STANDARD FORM 424 PAGE 1 (10-73) 

J^ «Ml i t •< W C&t , tadmrai, ^amaira,amx C i m U r r * - r 
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COOPERATIVE AGREEMENT TERMS AND CONDITIONS 
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