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GEO-North 

Statement of Work 

1.0 Introduct ion 

The Cascade volcanic region has long been suspected t o conta in 
considerable geotherma 1 p o t e n t i a l , as evidenced by recent volcanism and 
other thermal expressions. There are few known surface manifestat ions 
o f geotherma 1 energy i n s p i t e o f the obvious occurrence o f heat 
sources. One possible explanat ion i s t ha t the downward perco la t ion of 
the extensive regi ona 1 col d ground-water system suppresses surface 
evidence o f underlying hydrothermal systems. However, there have been 
few wel 1 s d r i l l e d i n the Cascade s region t o a s u f f i c i e n t depth t o 
proper ly evaluate the temperature and hydrological condi t ions beneath 
the co ld water zone. There i s a great need f o r character izat ion 
i d e n t i f i c a t i o n o f the deeper hydrothermal regime i n order t o more 
conclus ive ly def ine the geotherma 1 potent ia 1 o f the Cascades volcanic 
environment. 

2.0 Scope 

DOE'S primary ob ject ives f o r t h i s cost-shared d r i l l i n g p ro jec t are t o 
obtai n and release t o t h e publ i c subsurface in format ion, t o include but 
not 1 imited t o the f o l l ow ing : 

0 rock samples (core and/or d r i l 1 ch ips ) , 

0 equ i l ib r ium temperature p r o f i l e s , 

0 uncontaminated f l u i d samples, 

0 evidence f o r the existence and depth o f p o t e n t i a l l y producible 
aqu i fe rs , 

0 geophysical w e l l logs, and 

0 information on d r i l l i n g condi t ions and problems i n the Cascades 
environment. 

The Par t i c ipan t w i l l d r i l l a deep thermal gradient hole t o a depth of 
4000 f e e t located 4,100 f e e t no r th and 500 f e e t east o f the southwest 
corner o f sect ion 24, T20S, R12E, Deschutes County, Oregon. The 
Par t i c ipant w i l 1 perform dat a c p l l e c t i o n both dur ing and subsequent to 
d r i l l i n g . The Par t i c ipan t w i l l maintain the hole and al low DOE access 
t o the hole t o c o l l e c t data. The Par t ic ipant w i l 1 be responsible f o r 
obta in ing any permits or approvals required by government regulatory 
agencies 1 n the performance o f t h i s p ro jec t . The Par t ic ipant w i l 1 
provide a l l data and informat ion gathered under t h i s p ro jec t t o DOE. 



3.0 Appl icable Documents 

Work performed by the Par t ic ipant w i l l be i n compliance w i t h a l l 
Federal , State , and loca 1 laws, ru le s and regu la t ions , and agency 
orders and gu ide l ines. 

4.0 Technical Tasks 

4.1 Project Management 

A. The Par t i c ipant w i l l prepare and obta in DOE approval of a 
Project Management Plan w i t h i n 30 days a f t e r award of t h i s 
agreement. The plan w i l l include a work breakdown s t ruc tu re 
and a 1 i s t o f del iverables by t ask , i d e n t i f y the ind iv iduals 
and subcontractors responsible f o r each task, discuss the 
management techniques t o be used, and include a schedule that 
shows the per iod f o r performance o f each subtask and 
i d e n t i f i e s pr incl pa 1 milestones and decis ion po in ts f o r 
each. The p lan wi 11 a Iso designate an ind i v idua l or 
ind iv idual s who w i l 1 act as pr inclpa 1 po in ts o f contact w i th 
DOE on behalf o f the Pa r t i c i pan t . 

B. The Par t ic ipant w i l 1 perform pro jec t management i n accordance 
w i th the approved Project Management Plan. In add i t ion t o 
c lose genera 1 coord inat ion w i t h DOE, immediate and f u l 1 
disclosure o f any p ro jec t problem areas t o DOE i s requ i red, 
so t ha t t ime ly co r rec t i ve ac t ion may be taken w i t h DOE 
technical support, i f necessary. 

Del iverable: Approved Project Management Plan 

4.2 Permit t ing and Environmental Reporting 

A. The Par t i c ipant w i l l submit and obta in DOE approval o f a 
Project I n s t i t u t i o n a l Plan p r i o r t o i n i t i a t i o n o f s i t e 
preparat ion. The p lan w i l l I d e n t i f y items required by 
governmental regu la tory agencies f o r the performance o f t h i s 
work, the agency whose requirement the 1 tem f u l f i l l s , and the 
actual or projected submit ta l and agency approval dates. The 
plan w i l l aIso d1scuss any 1 egal , soc ia l o r 1 n s t i t u t i o n a l 
problems ant ic ipa ted dur ing performance o f the pro jec t and 
planned so lu t i on . 

B. The Par t i c ipan t w i l l prepare, submit and obta in approval o f 
any documentation required by governmenta 1 regulatory 
agencies f o r the performance of t h i s work. The Par t i c ipant 
wi 11 provide a copy o f al 1 documentation provided t o any 
governmental agency and per t inen t t o t h i s p ro jec t t o DOE f o r 
Informat ion. 
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C. An approved environmental document i s required f o r t h i s 
pro jec t p r i o r t o any ground disturbance. I t i s ant ic ipated 
that an environmental assessment w i l l be prepared by the 
Bureauof Land Management f o r t h i s p ro jec t . This 
environmental assessment may sa t i s f y DOE's environmental 
repor t ing requirements." I f DOE determines tha t an 
Environmental Evaluation Report i s required p r i o r t o any 
ground d i s rup t i ve a c t i v i t y , DOE wi l 1 n o t i f y the Part ic ipant 
in w r i t i n g . In tha t event, the Par t i c ipant w i l l prepare the 
Environmental Evaluation Report i n accordance w i th DOE 
Environmental Guidel ines. I f a DOE Environmental Assessment 
1 s required , the Par t ic ipant wi 11 provide informat ion to,DOE 
as required f o r DOE's preparat ion of the Environmental 
Assessment. 

Del iverables: Approved Project I n s t i t u t i o n a l Plan, Regulatory 
Documentation, Approved Environmental Document 

4.3 D r i l l i n a 
A. The Par t i c ipant w i l l prepare and obta in DOE approval of a 

Project D r i l l i n g Plan p r i o r t o d r i l l i n g . The p lan shal 1 
descr ibe: 

0 Surface and subsurface condi t ions ant ic ipa ted t o be 
encountered dur ing d r i l l i n g . Inc luding conf igura t ion of 
the resource. 

0 S i t e access. 

0 S i te preparat ion. 

0 Hole design 1ncluding hole s ize , casing s i ze , cementing, 
e t c . . 

0 Rig and equipment spec i f i ca t ions . 

0 Wel 1 containment dur ing and a f t e r d r i l l i n g ( inc lud ing 
appl icable regulatory requirements). 

0 D r i l l i n g f l u i d s and disposal method. 

0 Ho le completion. 

0 Plugging and abandonment. 

0 S i te r es to ra t i on . 

0 A i t i c i pa ted hole problems, i f any, and proposed 
so lu t ions . 

0 Health, sa fe ty and environmental considerat ions. 

0 S i t e f a c i l i t i e s , i f any. 
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0 Dri l l i n g schedule 1 ncluding major a c t i v i t i e s and 
estimated dura t ion . 

0 On-site supervision t o be used dur ing d r i l l i n g . 
Inc luding d r i l l i n g supervisor(s) and geo log is t (s ) . 

B. The Par t i c ipan t w i l l prepare a d r i l l s i t e and d r i11 a deep 
thermal gradient hole 1n accordance w i t h the approved Project 
Dri l l i n g Plan. The Par t Ic ipant sha l l report on d r i l l i n g 
s ta tus d a i l y t o the designated DOE representat ive, so that 
decisions concerning the d r i l l i n g operat ion can be made i n a 
t ime ly manner. 

Del iverable: Approved Project D r i l l i n g Plan 

4.4 Data Ool lect ion 

A. The Par t i c ipan t w i l l prepare and obta in DOE approval of a 
Project Data Col lect ion Plan p r i o r t o d r i l l i n g . Thi s plan 
w i l l address data c o l l e c t i o n both dur ing d r i l l i n g and a f t e r 
d r i l l i n g . The p lan w i l 1 i d e n t i f y the types o f data t o be 
co l l ec ted , the depth(s)' at which each type o f data w i l l be 
col lected , the t im ing o f c o l l e c t i o n , and the method by which 
the Par t i c ipan t plans t o c o l l e c t each type o f data ( Inc lud ing 
type o f instrument and planned c a l i b r a t i o n , where 
appropr ia te) . The p lan w i l l s p e c i f I c a l l y 1 dent i f y a l 1 logs, 
samples o f rock and f l u i d and other dat a t ha t are t o be 
co l l ec ted . 

B. The Par t i c ipan t w i l l c o l l e c t the fo l l ow ing data as a minimum 
i n accordance w i t h the approved Project Data Ool lect ion 
Plan. These samples and data sha l l be provided t o DOE by the 
Par t ic ipant as soon as poss i b l e a f t e r c o l l e c t i o n . The 
Par t ic ipant w i l l incorporate i t s analysis and i n te rp re ta t i on 
o f the data co l l ec ted as pa r t o f the f i n a l p ro jec t repor t . 

Rock Sampling. Cutt ings w i l l be co l lec ted a t i ^ f oot 
In terva l s i n the sect ion o f the hole t o be r o t a r y d r i l l e d . 
Four (4) s p l i t s o f c u t t i n g samples o f each sampled i n te r va l 
wi 1 1 be provided t o DOE. The remainder o f the hol e wi 1 1 be 
continuously cored. The Par t i c ipan t w i l l warehouse the core 
and cu t t i ngs 1 n Bend and make them avai lab i e t o DOE. OOE 
w i l l provide procedures f o r i d e n t i f i c a t i o n and s p l i t t i n g o f 
core and c u t t i n g s . The Par t ic ipant w i l 1 make t h i n sections 
of selected core samples and complete a petrographic study of 
these sect ions. The Par t ic ipant w i l 1 a lso se lec t core 
samples f o r age da t i ng . The resu l t s o f these studies w i l l be 
made ava i lab le t o DOE. 

Dri l l i n g Records. Logs descr ib ing primary 1 i thology and 
secondary minera 1 content and mud re tu rn temperatures wl1 1 be 
kept dur ing the t r i cone d r i l l i n g and core po r t i on o f the 
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hole, copies of which w i l l be provided to DOE. These logs 
wi 11 also include information on l os t c i r c u l a t i o n amounts, 
times and depths and/or the locat ion of water en t r i es . 

Temperature. The bottomhole temperature shal 1 be recorded at 
a minimum o f 100 f t . in te rva ls dur ing d r i l l i n g and 
preferably a t least every other change o f core b a r r e l . One 
object ive of these measurements w i l l be t o obta in a useable 
temperature p r o f i l e i n the event a subsequent equi l ibr ium 
temperature p ro f He cannot be obtained. The measurements 
shal1 be made using ca l ib ra ted thermometers. 

Hydraulic head. At the s ta r t o f d a i l y d r i l l i n g , or whenever 
the dn11 ing operat ion wi l 1 a l low, measurements o f the 
hydraul ic head or depth t o f l u i d surface i n the hole w i l l be 
made. 

D r i l l i n g f l u i d samples. An appropriate number o f sets o f 
o n e - l i t e r samples of d r i l l i n g f l u i d w i l 1 be co l lec ted every 
t r i p f o r b i t dur ing d r i l l i n g . Addi t ional f l u i d samples w i l l 
be co l lec ted when warranted by geologic cond i t ions. One set 
w i l l be del ivered t o DOE f o r possible ana lys is . I f the 
Par t ic ipant analyzes samples, copies of the resu l ts w i l l be 
given t o DOE. 

Agui fer f l u i d samples. I f ar tes ian f low i s encountered 
dur ing d r i l l i n g , representat ive samples of uncontaminated 
aqui fer f l u i d w i l l be co l lec ted i n accordance w i th procedures 
ou t l ined i n the approved Data Col lect ion Plan. I f no 
artesian f l ow I s encountered, the Par t i c ipant w i l l s t i l l 
endeavor t o c o l l e c t samples o f uncontaminated aqui fer f l u i d s 
at locat ions i n the hole a t which f l u i d production would be 
ant ic ipa ted on the basis o f l os t c i r c u l a t i o n , ind icat ions of 
f r ac tu r i ng i n the core or ch ips , geophysical we l l logs or 
other standard Ind ica tors . Potent ia l methods f o r 
co l l ec t i on o f these samples include swabbing, b a i l i n g , 
a i r l i f t , d r i l l stem tes ts and pumping. The Par t ic ipants w i l l 
examine these and/or other f l u i d sampling techniques and 
address c o l l e c t i o n o f these samples In the Project Data 
Col lect ion Plan. 

Geophysical we l l logging. Temperature, c a l i p e r , r e s i s t i v i t y 
and s e l f - p o t e n t i a l logs w i l l be run i n the In te rva l between 
the surface pipe and t o t a l depth. 

Density and sonic v e l o c i t y logs w i l l also be run i f too ls are 
avai lable which can operate In the condi t ions encountered i n 
the hole. The temperature t oo l capable of O.Ol^F precis ion 
in measurement w i l l be used t o measure the geothermal 
gradient . One set o f f i e l d p r i n t s w i l l be sent t o DOE as 
soon as ava i l ab le . 
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Detai led Mercury (Hq) Survey. A comprehensive 3-D analysis 
of Hg d i s t r i b u t i o n at Newberry Volcano w i l l be conducted 
analyzing Hg at 10 foot In terva ls throughout the corehole and 
the resu l t s compared wi th the published Hg s o i l survey of 
Hadden, e t a l . (1982, OOGAMl-BPA Coop. Agr. 0E-AC79-
82BP36734). The proposed study w i l l be used to es tab l ish the 
theore t ica l basis f o r Hg surveys i n geothermal exp lo ra t ion , 
provide data per ta in ing to the r e l i a b i l i t y , l im i t a t i ons , and 
general u t i l i t y o f such surveys, and provide ins ight i n to the 
re la t ionsh ip among f rac ture permeabi l i ty , mercury 
d i s t r i b u t i o n , magma bodies, and geothermal reservo i rs . 

A byproduct of the proposed Hg study w i l l be " s p l i t s " of the 
samples f o r which Hg has been analyzed. These " s p l i t s " w i l l 
be made avai lable t o DOE f o r analysis o f other elements. 
Analyses and i n te rp re ta t i on o f these data w i l l be conducted. 

Del iverables: Approved Data Col lect ion Plan, Data and Samples 

4.5 Hole Completion and Maintenance 

A. . Upon sa t i s fac to ry completion o f openhole geophysical logging 
and sampling, standard black p ipe, 2" ID, w i th a knockout 
plug at the bottom, w i l l be run by the Par t i c ipant from 
surface t o t o t a l depth, f i l l e d w i th f resh water and capped. 
A f te r al lowing s u f f i c i e n t t ime f o r thermal e q u i l i b r a t i o n t o 
occur, the Par t ic ipant w i l l run a temperature log and derive 
a geothermal grad ient . 

B. Upon completion of the hole, DOE and the Par t ic ipant sha l l 
review and discuss the data . The Par t i c ipan t wi 11 obta in the 
Project Manager's agreement p r i o r to releasing the r i g . 

C. The Par t i c ipan t sha l l provide t o DOE w i t h i n 15 days o f 
completion of the hole a schematic of the actual completed 
hole con f igu ra t ion . 

D. The Par t i c ipan t sha l l maintain the hole and s i t e f a c i l i t i e s 
f o r 12 months a f te r hole completion i n accordance w i th the 
approved Project D r i l l i n g Plan. The hole and s i t e f a c i l i t i e s 
shal1 be made avai lable t o DOE during t h i s period f o r DOE's 
s c i e n t i f i c use. The Par t i c ipan t may also c o l l e c t data dur ing 
t h i s per iod at i t s own expense and on a non-interference 
basis. 

Del iverable: Completed Hole Conf igurat ion Schematic 

4.6 Abandonment 

The Par t i c ipan t w i l l p lug and abandon the hole i n accordance w i t h 
U.S. Bureau of Land Management requirements (Form 3200-9, #5) and 
other appl icable regulat ions w i t h i n the one month subsequent t o 
the end o f the DOE access per iod . The Par t i c ipant sha l l provide 
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DOE w i th a copy of the plug and abandonment plan as approved by 
the Bureau of Land Management. I f f o r any reason the hole is not 
plugged and abandoned by the end of the per iod of the agreement, 
the hole becomes the legal and f i nanc ia l r espons ib i l i t y so le ly of 
the Par t i c ipan t . DOE w i l l not cost-share costs Incurred a f t e r the 
pro ject period o f t h i s agreement. 

Del iverable: Approved P&A Plan 

4.7 S i te Restoration 

The Par t i c ipan t w i l l c l ea r the s i t e , f i l l the p i t s , and restore 
the s i t e In accordance w i th appl icable s tate and federal 
regulat ion and as ou t l i ned i n the approved Project D r i l l i n g Plan. 
The Par t ic ipant sha l l provide DOE w i th conf i rmat ion of res tora t ion 
a c t i v i t i e s and Bureau of Land Management or Forest Service 
approval. 

5.0 Reports, Data and Other Deliverables 

A. The Project D r i l l i n g Plan as required by Subtask 4.3.A. 

B. The Project Data Col lect ion Plan as required by Subtask 4.4.A. 

C. The Project Management Plan as required by Subtask 4.1.A. 

D« The Project I n s t i t u t i o n a l Plan as required by subtask 4.2.A. 

E. Al1 data co l lec ted by the Par t i c ipant under Task 4 .4 . 

F. Regulatory documentation and approved environmental document under 
Subtasks 4.2.B and 4.2.C. 

G. Completed hole completion schematic as required by Subtask 4.S.C. 

H. Approved plug and abandonment plan as required by Task 4.6. 

I . Project s ta tus and management reports as I d e n t i f i e d on DOE Form 
CR-537, Reporting Requirements Checkl is t . The described f i n a l 
technical report sha l l include a summary o f d r i l l i n g and 
completion and a sect ion descr ibing data co l lec ted along wi th a 
discussion o f analysis and I n te rp re ta t i on . 

K2-0075K 
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GEO Operator Corporation 
A Subsidiary of Geothermal Resources International, Inc. 

May 21, 1986 

Noble H. Larsen, President 
Tonto Drilling Services 
#200-3920 Norland Ave. 
Burnaby, B.C., Canada V5G 4K7 

Dear Noble: 

I am writing to inform you that we would like to commence 
our corehole drilling activities at site GEO N-3, Newberry 
volcano, Oregon, on May 29, 1986. 

Danny Ellis of your organization has already been shown 
where to obtain his water. There is a 25 ton limit for travel 
along Knott Road so if you need a variance, we will be happy to 
assist you in obtaining it. I have attached an internal 
memorandum which summarizes the concerns voiced to us by the USFS 
and BLM during our site inspection. Please be sure that Danny 
has a copy. 

Corehole N-3 will be cost shared with the US Department of 
Energy so we will need the same billing procedures that we used, 
last year for corehole GEO N-l (i.e., separate billing if we 
drill below 4,000 feet, etc.). 

The following GEOOC persons have authority to represent the 
Company during the 1986 drilling operations: 

1. Chandler A. Swanberg, Vice President-Project Manager 
2. Walter Randall, Vice President-Chief Geologist 
3. Any officer of GEOOC or its parent company, Geothermal 

Resources International, Inc. 

The following persons will be periodically/episodically on 
site but do not have the authority to represent GEOOC on matters 
pertaining to the 1986 GEOOC/Tonto Drilling program: 

1. Bruce Sibbett, Uiversity of Utah Research Institute 
2. Dennis Nielson, Unversity of Utah Research Institute 
3. Susan Prestwich, U.S. Department of Energy 
4. Ron King, U.S. Department of Energy 
5. William C. Walkey, GEOOC Geologic Field Technician 
6. Michael S. Woodruff, GEOOC Geologic Field Technician 
7. William Dansart, GEOOC Geologic Field Technician 

545 Middlefield Road, Suite 200, Menlo Park, CA 94025 (415) 321-5662 



Noble H. 
May 21, 
Page 2 

Larsen 
1986 

In addition, there may be various researchers requesting 
access to the drill site. Such persons will have such access 
only with the approval of and upon the presense the GEOOC 
authorized representative on site. 

We look forward to another successful drilling season. 

Very truly yours, 

i A • PlAA€OuM^^\^^ 

Chandler A. Swanberg 
Vice President 
Non-Geysers Project Manager 

CAS:yts 
Enclosure 

cc: Ron King - DOE 
Susan Prestwich - DOE 
[Br̂ Û ê Sibbetr - UURI;? 
Dennis Nielson" - UURI 
Jim Combs 
Walter Randall 
Rosemary Sprong 



M S X O B A V D U I C 

TO: C. Swanberg 

F801C: tf.J.C. 

DATS: KaY aO. 1966 

RB: GSO-Hevberry Field OperatioziB 

The folloving are punoh list items requested by the U.S.F.S. for 
the 1966 field year: 

1. If trees are to be used for guide wire support tonto nust 
provide protection from wire damage. This oan be 
aooomplished vith 2:c4' s or similar devioes that provide 
adequate padding from tension devioes. Additionally any 
tree to be used roust be looated at suoh a point that it 
oould not fall onto the site or equipment. 

2. Prior to any water extraction from Pauliz^ Creek there will 
be a site visit with the truck(s) operatorCs), I7.S.7.S., rig 
supervisor, and GEO. The site visit vill establish limits 
for the vater truok(s) to prevent enoroaohment into 
sensitive areas. 

3. Guide wires used for rigging up at the N-3 location shall 
not oross road 1810. 

4. nnder no oiroumstanoes shall orange banded tress be used for 
any purpose. 

0. All fire tool boxes shall be provided lids. 

Any questions regarding forest service operations shall be 
directed to: 

Donna Ovens 
Fort Rook Banger District 
164B Highway 20S 
Bend, OR 
(803) 386-8677 
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SCHEDULE N-3 

PHASE I - DRILLING 

05/27/1986 Spud Corehole N-3 ^f^l^l/^^ 

07/27/1986 Release Rig 

- 09/15/1986 Final Billing from Contractor 

10/01/1986 End Phase I 

PHASE II - DOE ACCESS PERIOD 

07/27/1986 Begin DOE Access Period , 

07/27/198/1 End DOE Access Period 

07/27/198^'1 Begin Plug and Abandonment Operations 

08/03/198jSr1 End Plug and Abandonment Operations 

PHASE III - TECHNOLOGY TRANSFER 

07/27/1986 Begin Preparation of an Requisite Documents 

07/27/1986 Submission of All Requisite Documents 



M I L E S T O N E S - U ^ O ^Ocz-t/c 

Phase 1 Drilling 

8/19/85 Spud Coroholo 
10/ 7/85 Release Rig 
11/ 1/65 Final Billing from Contractor 
11/13/85 End Pha«« 1 

Phaa* 11 —Evaluation, DOE Access Period 

Phase lil--Technology Transfer 

DATE MILESTONE 

8/15/85 Letter Agreement 

MILESTONE DELIVERABLE 

DELIVERABLES 

Project Drilling Plan 

Project Data Collection Plan 

Project Management Plan 

Project Institutional Plan 

Regulatory Documentation 

Environmental Document 

Proof of Site Access 

GEO AFE Documents 

GEO Procurement Procedures 

Documentation for Additional (Hg) Studies 

Breakdown of Cost According to Milestones 
and deliverables 

* Other Information as Required 

9/1/85 Contract Award 

11/15/85 Phase 1-Drilling 

N/A 

Geophysical Logs 

Temperature Logs 

Lithologic Log 

Drillers Log 

Hole Completion Schematic 

Temperatures Measured during Drilling 

Hydraulic Head Data taken during Drilling 

other Data Collected during Phase 1 

* No DOE Funds Requested 



11/15/86 Phase 11 Evaluation 

/ 
.oh'-

Geochemical Data-fluids 

Geochemical Data-rocks 

Age Dates 

Petrographic Analysis 

Mercury Survey 

Splits of core, cuttings, fluids, etc. 

Final Temperature Log 

Plug and Abondonment Plan 

Project Status and Management Reports 

Other Reports as required 

other Data collected during Phase 11 

All reports writtftt̂  during Phase 11 

DOE access to Site 

11/15/87 Phase 111 
Technology Transfer 

) / . ^ / « ^ Final Project report 

Project Status and Management reports 

Other reports as required 

Other remaining Data and miscellaneous 

items 

COST BREAKDOWN 

COSTS ACCRUED FHASE 
11 

1. Direct material 
a. Purchased parts, maps,etc. 
b. Subcontracted items 

Environmental 
Archeology 
Drilling 
Geophyeical logging 
Geochemical analysis 

2. Material Overhead 
3. Direct Labor 

Environmental coordinator 
Geologist-supervison corehole 
Geologist-analysis of core 
Geologist-evaluation of logs 
Geologist-evaluation 
Project Management 

M/^ 

8,000 

-0-
5,000 

260,000 
25,000 

-0-
-0-

3,443(75%) 
7.128 
2,851(40%) 
-0-
-0-

2,596(40%) 

-0-

-0-
-0-
-0-

5,000 
10,000 

-0-

-0-
-0-

2,851(40%) 
3,564 
5,346(75%) 
1,299(20%) 

111 

-0-

-0-
-0-
-0-
-0-
-0-
-0-

1,148(25%) 
^0-
1,426(20%) 
-0-
1,782(25%) 
2,590(40%) 

TOTAL 

8,000 

-0-
5,000 

260,000 
30,000 
10,000 

-0-

4,591 
7,128 
7,128 
3,564 
7,128 
6,491 
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r 
COSTS ACCRUED PHASE TOTAL 

A, Labor Overhead, payroll taxes 
InBurance(@ 25.48%) 

5. Special teeing-mercury survey 
6. Special equipment 
7. Travel 
8. Consultants 
9. other Direct coats 

Site preparation 
Hole maintenance 
Abandonment 
Technology transfer 

LO. Total Direct cost & overhead 
Ll. General 4nd administrative 

expense 8 7% of 1,3,4,5,7,9 

L2. TOTAL ESTIMATED COST 

1 

4 , 0 8 1 

- 0 -
- 0 -

9 , 0 0 0 
- 0 -

5 ,000 
- 0 -
- 0 -

2 , 0 0 0 

3 3 4 , 0 9 9 

2 3 , 3 8 7 

3 5 7 , 4 8 6 

" 1 1 

3 , 3 2 8 

6 , 1 5 0 
- 0 -

1 ,000 
- 0 -

- 0 -
7 , 0 0 0 

- 0 -
2 , 0 0 0 

4 7 , 5 3 8 

. 3 , 3 2 8 

50 ,866 

111 

1 ,771 

- 0 -
- 0 -
- 0 -
- 0 ' 

- 0 -
- 0 -

5 ,000 
6 ,000 

1 9 , 7 2 3 

1,380 

2 1 , 1 0 3 

9 ,180 

6 ,150 
- 0 -

10 ,000 
- 0 -

5 ,000 
7 ,000 
5 ,000 

1 0 , 0 0 0 

4 0 1 , 3 6 0 

28 ,095 

429 ,455 


