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I.

IL

A.

Introduction

Project Overview

The Project Institutional Plan addresses the legal, social, and
environmental aspects of Thermal Power Company's (TPC)
intended activities in connection with the drilling, coring and
completion of a 5000-foot thermal gradient hole. This Plan
specially describes the required permits and other
governmental approvals necessary for performance of TPC's
activities. The gradient hole operations are estimated to begin
on June 1, 1986 and to complete by August 31, 1986. This plan
is submitted in compliance with DOE's reporting requirements
under a Cooperative Agreement with TPC for the U.S.
Department of Energy's Cascades Deep Thermal Gradient
Drilling Program Contract No. DE-FC07-85ID12614. The
thermal gradient hole will be located on issued federal
geothermal lease OR12344 located within Marion County,
Oregon in the Mt. Hood National Forest.

Right of Access

TPC has access to federal geothermal resources lease number
OR 12344, through an agreement with Chevron USA, Inc.
Chevron was assigned lease OR12344 on September 1, 1985.
(See Section V, Attachment A.)

Permits Required -

A.

Surface Water Appropriation Permit

1. Purpose

A surface water appropriation permit. is required in
order to use public water which is the anticipated
source for the water required in the drilling and coring
operations. The U.S. Forest Service has recommended
a tanker fill site where Public Road 4690 crosses the
Clackamas River. This site is located 1200 feet south
and 333 feet east from the NW corner of Section 22,
Township 8S, Range 8 E. Approximately 4,000 gallons
per day will be needed during coring and drilling
operations.

2. Agency Approval

Because the classification of the upper Clackamas
subbasin does not specifically designate uses associated
with geothermal exploration, TPC submitted a request
for an exception to the Upper Clackamas River Basin
Program on December 16, 1985 along with an
application for a Surface water Appropriation Permit to
the State of Oregon Water Resources Department.



The 1985 amendment to water law eliminated the legal
basis for the exception process by merging the
authorities of the Water Policy Review Board and the
Director. The Water Resources Commission has not yet
adopted new administrative rules to handle public
interest  determinations regarding water right
applications. Therefore, the Water Resources
Department recommended to the Water Resources
Commission that Thermal Power Company's application
be processed with a temporary rule allowing
limited-duration use of public water in geothermal
exploration activities in the upper Clackamas subbasin.
These written recommendations were submitted to the
Commission on February 14, and were approved by the
Commission on February 28. The water appropriation
permit will be issued shortly according to Tom Kline of
the Water Resources Department. See Section V,
Attachment B for copies of relevant documentation
relating to the water appropriation permit.

Discussion

The water appropriation permit will be valid for 180
days from issuance.

Geothermal Fluid Discharge Permit

1.

Purpose
A geothermal fluid discharge permit is required from

the State of Oregon, Department of Environmental
Quality, to discharge geothermal fluids. '

Agency Approval

The application of a geothermal fluid discharge permit
was submitted to the State of Oregon, Department of
Environmental Quality on December 16, 1985 (see
Section V, Attachment C). :

Discussion

As described in the Plan of Exploration (Section V,
Attachment A, pages 3-4), during the intended drilling
operation, all drilling fluids will be contained in an
excavated lined sump. Geothermal fluids, if produced
from the borehole, will be flowed into a large portable
steel tank. The sump will be used for back-up storage.
At completion, these fluids will be chemically analyzed
prior to disposal.



In the unlikely event that any hazardous levels of
constituents are detected in the chemical analyses,
TPC will jointly formulate a recommendation of
disposal with the Oregon Department of Environmental
Quality (DEQ) and obtain concurrence from the BLM,
Forest Service and DOE prior to taking remedial
action.

On February 10, 1986, TPC was advised by the Director
of the Oregon Department of Environmental Quality
that TPC's request had been approved (See Section V,
Attachment C.)

C. Geothermal Drilling Permit

1.

Purpose

In accordance with the requirements of 30 U.S.C. 1023,
30 CFR 270.71, and federal geothermal lease
stipulations, a geothermal drilling permit must be
obtained from the U.S. Department of the Interior,
Bureau of Land Management, prior to proceeding with
any drilling activities on federal lands. In addition,
TPC must also obtain a drilling permit from the State
of Oregon's Department of Geology and Mineral
Industries (DOGAMI). DOGAMI has agreed to accept
the same drilling permit application that was submitted
to obtain federal approval.

Agency Approvals

The geothermal drilling permit application was
submitted to the Bureau of Land Management in
Portland on November 14, 1985 and to DOGAMI on
December 4, 1985. The drilling permit was approved by
DOGAMI on January 9, 1986, contingent upon the
approval of the county in which intended drilling
activity occurs. TPC has received county approval, as
described in Section D. However, U.S. Department of
Interior - Bureau of Land Management (BLM) approval
is still pending.

Discussion

Pursuant to a Memo of Understanding between DOE,
the Forest Service and BLM, these agencies reached a
joint determination on the appropriate environmental
review necessary for BLM approval of TPC's Plan of
Exploration and drilling permit application.



D.

. The Forest Service and BLM are now in the process of a

Categorical Exclusion Review (CER) of TPC's intended
activities. The BLM has not as yet approved the Plan
of Exploration nor issued a drilling permit. TPC would
like to obtain a valid drilling permit by March 31, 1986
to allow sufficient lead time in order to execute an
agreement with the selected drilling contractor.

TPC will need to submit a request for an extension of
the DOGAMI drilling permit, as it will expire 180 days
from its issuance on January 9, 1986. TPC does not
anticipate difficulty in obtaining approval for an

extension.

The drilling permit information is shown in Attachment
D, Section V.

County Permits and Approvals

1.

Purpose

Marion County has indicated no permits are required

for TPC's intended activities. However DOGAMI has

. requested Marion County's approval in order to validate

the drilling permit.

Agency Approvals

Marion County has been notified in writing of TPC's
intended activities in a letter dated January 21, 1986
(see Section V, Attachment I). Marion County has also

been provided with copies of the following documents:
- (@) Plan of Exploration; (b) Application for a

Geothermal Fluid Discharge Permit; (c) Request for an
Exception to the Basin Program for the Upper
Clackamas River; and (d) Application for a Permit to
Appropriate Surface Water.

Discussion
Marion County's written approval was received on

February 7, 1986 and is shown in Attachment E, Section
V. ' - :

Miscellaneous

As shown in Attachment V, Section F, TPC has a nationwide
geothermal lease bond and exploration operation bond to meet
federal requirements for drilling activities on a federal lease. -
TPC is authorized to transact business in the State of Oregon,
as evidenced by its Certificate of Authority dated August 8,

. 1975, as also shown in this section.
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Environmental Review and Reports

BLM and Forest Service are conducting a Categorical Exclusion

Review for the project. TPC will cooperate with BLM and DOE and
provide any requested information to facilitate the preparation of
environmental related doecuments. : ‘

In support of the Plan of Operations TPC has conducted a drillsite
specific sensitive plant survey and a cultural resource survey. As
described in the survey reports included as Appendices 2 and 3 to the
Plan of Exploration (see Section V, Attachment A) no rare, endangered
or sensitive plants were seen in the drillsite or in the surrounding
harvest unit, nor would any be expected at another time of year. The
cultural resources survey report states that the neither the literature
and records reviewed nor the surface reconnaisance revealed any
physical evidence of siginficant prehistoric, historic or religious
activities within the project area. If cultural materials are
encountered during the course of the project, however, the site
significance will be assessed prior to continuing.

TPC has prepared a site specific Environmental Evaluation Report
(EER) shown in Section V, Attachment H, in accordance with DOE
environmental guidelines.

Controls and Mitigation Measures

TPC intends to minimize.environmental impacts of its activities by
adhering to procedures for the prevention and control of: (a) fire, (b)
soil erosion, (c¢) pollution of surface and groundwater, (d) air and noise
pollution, (e) public health and safety, (f) damage to fish, wildlife and
natural resources, (g) waste disposal, (h) monitoring of air quality,
noise, and drilling mediums, (i) monitoring of solids, liquids and gases,
and (j) drillsite abandonment. These procedures and the Emergency
Contingency Plan are included in the Plan of Exploration (See Section
V, Attachment D).
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Chevron Resources Company

A Division of Chevron Industries, Inc.

§95 Markst Street, San Francisco, California
Mail Addiess: P.D. Box 7147, Sen Fiancisco, CA 841207147

July 22, 1985

Geothermal Lecse #OR 12344
Clackamas Area, OR

M1, Hood Nationa! Forrest
2955 N. W. Division Street
Greshom, OR 97030
Attn: Forest Supervisor

Bureou of Land Manogement
Division of Mineral Resources

P. O. Box 2965

Po: tiland, OR 97201
Atz R, Fujimoto

Gentiemen:

This letter is to odvise you that Chevron U.S.A. Inc. has exercised its option on
the subject lease ond received an assignment form: executed by the present
lessee of record, John W. Hook. We are in the process of filing this assignment
for approval with the appropriate BLM office. ,

Chevron also has a joint venture form-in aogreement with Thermal Power

Company that includes the subject lease. 1t is proposed that the initial well,
should Thermal and DOE execute a cooperative agreement, be located on a
portion of said lease.

Under the terms of the farm-in ogreement, Thermal will act as operator for this
initial well.

Sincerely, | '
District Land Supervisor



Form 3200-17 " UNITED STATES Serial No.
- (March 1975) DEPARTMENT OF THE INTERIOR
© " BUREAU OF LAND MANAGEMENT OR 12344

New Serial No.

ASSIGNMENT AFFECTING RECORD TITLE
YO GEOTHERMAL RESOURCES LEASE
PART )
® . [ ]
CHEVRON USA INC.
c/o Chevron Resources Company

1 . P.0. Box 7147 l

' San Francisco, CA 9412077147 . ;

. i

|

The nndersi;;red. as owner of 100 percent of record title of the sbove-designsted geothermal resources lease :
issued effective (date) December 1, 1983 , hereby trans{ers and assigns to the assignee shown above,

the record title interest in and to such Jease as specified below.
2. Describe the lands affected by this sssignment (43 CFR 3241.2-5)

Clackamas Co., OR

T85-R8E WM _
Unsurveyed Sec. 16: AN
Sec. 21: ANl
- Sec. 28: AN
. Sec. 33: Ni

Total Area 2,240 Acres

3. What part of assignor(s) record title interest is being conveyed to assignee? (Give percentage or share) 100%

" 4. What part of the record title interest is being retained by assignor(s)? Noné

Se. What overriding royalty or production payments is the assigror reserving herein® (See ltem 4 of Genera! Instruc-
dions; specify percentage; mo assignment will be approved ubich does mot comply with 43 CFR 3271.7-2 on
liritation of overriding royalties) 3%

b. Whaet overriding royalties or production payments, if any, were previously reserved or conveyed? (Percentage
only) None

1t is agreed thst the obligation to pay any oveniding royslties ot payments out of production of geothermal resources
created herein, which, when added to oventiding royalties or payments out of production previously created, aggregate
ip excess of 50 percent, of the rate of royalty due the United Siates, shall be suspended.

JCERTIFY That the statements made herein are true, complete, and correct to the best of my knowledge and belief
and are made in good faith. :

Executed this /P dayof  July .19 85

M P.0. Box 3133

(Assignor’s Signsture) - (Assignor's Address)
John W. Hook

salem OR 97302
(Caty) (Stete) (Zip Code)

--ffu], 18 U.S._C., Section 1001, makes it ® crime Jor any person knowingly and willlully to mske (o any depariment or agency of the
United States eny falae, fictitious, or fraudulent statements or represenistions as to any mstier within its jurisdiction.

THE UNITED STATES OF ANERICA

Assigoment approved as to the lands described below: °

Same as item 2 except that this land 1s located in Marion County.

Assignment approved effective SEP 1 @85 By : 5 h of( :
. uthorized icer)

i AU
Chisf, Minerals Operations Section G20 1985
(Title) (Date)

ADT¢: T#is [arm moy be reproduced provided tha: copies are exact rrpra.uruon: on ore sheel of both sides of :bis official form
: in acenrdance uith the provisions of 43 CFK 3241.2«4.
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PART 1l

. ASSIGNEE'S REQUEST FOR APPROVAL OF ASSIGNMENT

A. ASSIGREE CERTIFIES THAT

1. Assignee is qualified to hold » geothermal resources lease under 43 CFR 3202.1

2. Assignee is [ Individual |”]Municipality []Association [ Corporation

3. Assignee is the sole party in interest in this assignment (information a5 to interests o/ other parties in this
essignment must be furnisbed as prescribed in Specific Instructions)

4. Filing fee of $50 is attached (Sce ltem 2 of General Instructions)

S. Assignee’s interests, direct and indirect, in geothermal resources leases, do not exceed 20,480 chargeable acres

(€3 CFR 3201.2)

B. ASSIGNEE AGREES to be bound by the terms and provisions of the lease described here, provided the assignment

is approved by the Authorized Officer.

C. 1T 1s HEREBY CERTIFIED That the ststements mede herein are true, complete, and correct to the best of unde;-
signed’s knowledge and belief and are made in good faith.

Executed this ‘ g day of

.19 g5

CHEVRON USA INC.

(Assignee’s Signature)
Attorney-In-Fact
¢/o0 Chevron Resources Co.

P.0. Box 7147
San Francisco, CA 94120-7147

(Address, include zip code)

Title 18 U.5.C, Section 100], makes {t & crime for sy person knowingly and willfully to make to sny department or sgency cf the
United States any [alse, fictitious, or fraudulent staiements or representations as (o any matier within its jurisdiction,

GENERAL INSTRUCTIONS

3. Use of form = Use only for sasignment of record title
interest iln geotherms! resources leases, and for assign-
ments of working or royalty interests, opercting agreements,
or subleases. As sssignment of record title masy oaly
cover lands in one lesss. I more then cne assignment is
made out of 8 lease, file 8 separate instrument of transler
with each ssnignment.

Filing ond numbar of copies — File three (3) completed
end manually signed copies In proper BLM office. A $50
nonrefundsble filing fee mus: accompeoy assignment.
File sssignment within ainety (90) desys afrer ax- of
fina} execution.

3. Effectiva dote of anaigu;cnv— Assignment, if epproved,
token effect on the first day of tha month following the
date of filing of a!! required papers.

4. Overriding royclties er poyments out of production — De-
scribe in an accozpanying ststement any overriding
royslties or payments out of production crested by sssign-
ment but not set out therein. If payments out of producticn
are reserved by assignor, outline In detail the amount,
method of payment, and other pertinest terms.

8. Effect of essignment — Approval of sssignment of & def-
initely described portion of thse lessed lands creastes
separste leasen. Assignee, upon approval of assignment,
becomes lessee of the Government as to the sssigned
interest and is responsible for complying with 4!/ jesss
tarms and conditions, including timely payment of snnual
venta] snd maintenance of any required bond;, eacep! in
the case of sssignment of undivided interests, royalties,
and operating sgreementa,

6. A copy of the executed lease, out of which this sssign-
ment is msde, should be made available to sssignes by
asaignor,

SPECIFIC INSTRUCTIONS
(ltoms mot specified are sell-explanatory)

PART §
ltem 1= Type er print plainly, In ink, between and below
heavy dota, the assignee’s full same sod malling address,
including zip code.

PART T

A. Cerification of essignes

3. U snsignes s an associstion o perinership, assignee
muast furrich o certified copy of Ms articles of association
o1 pertnership, with a gtatement tha! (s) it is suthorized teo
hold geothers.a! tesowces leases; (B) thst the person ene-
euting the sssignment is suthorized to act on behall of the

. erganizsiion in such matters; and (c) names and addrenses of

members controlling more then 10 percent interest.

If asszignee is @ corporstion, it mus( submit & stetement
eomtsining the following information: (a) State in which it
was incorporated; (b) that it {5 autherized to bold geothermal
vesources leases; (c) thst offlicer executing essignment iw
suthorized to act oo bebalf of the corporation in such matiers;
and (d) percentage of voting stock and percentage of all stock
owned by aliens or those having addresses outside the United
If 10 percent or more of the stock of any class is

owned or controlled by or on behalf of any one stockholder,
8 separate -Muhg of his citizenship snd boldings must be
furnished. .

if evidence of qusiifications sod ownership hss pre-

“wiously been furnished eas required by the sbove, reference

by serial number of record in which (t was filed together with
® statement as to any emendrents. Quslifications of sassignee
must be in full tonp!nm with the regulstians (43 CFR
3241.1=2).

4. Stotement of interests — Assignee must indicate
whether or not he is the sole party in isterest in the assign-
ment; U not, assignee aus! sublmit, at time sssignment is
filed, a signed ststement giviag the names of other interested
parties. U there wre other parties interested in the assigo-
tment, a separaie slalement mus! be signed by each assignee,
giving the nature and exient of the interest of each the
nature of sgreement between them, i orsl; and a copy of
sgreement, if written. A/l interested parties muss fumish
evidence cf their qualifications te hold such lease interests.
Separste st.lemenis end written agreements, i sny, mus: be
filed with the filing of the sssignment.

GPO B2a - 131



Form139270‘0—21 ) UNITED STATES Serial Number OR 12344
ey 1974) DEPARTMENT OF THE INTERIOR USGS — KGRA Determination:
BUREAU OF LAND MANAGEMENT ‘

GEUOTHERMAL REBSOURCES Leivsc
[ Competitive  [XX% Noncompetitive

In considerstion of the terms and conditions contained herein, and the grant made hereby, this lesse is entered into by the
UNITED STATES OF AMERICA (hereinafter called the ‘Lessor’’), acting through the Bureav of Land Mapagement (bereinafter

called the *"Bureau®®) of the Department of the Izierior (hereinafter called the *“Department’’), and

John W. Hook
~~¥315-Battle Creek Road Southeast— - —— = . comm . e e
'Salen, Q'egon 97302 ) (bereinafter called the
hl‘.i:-l.e se is made pursuant to the Geothermal Stesm Act of 1970 (B4 Stat. 1566; 30 U.S.C. 1001 -1025) (hereinafter called *‘the

Act’’) to be effective on DLQ 1 “983 (hereinafier called the *‘effective date’’). It is subject to ail the
provisions of the Act and to sll the , conditions, and requirements of (a) all regulations promulgeted by the Secretary of the
Interior (hereinafter celled ‘‘the Secretary’’) in existeace upon the ‘effective date, specifically including, but not limited to,
43 CFR Parts 3000 and 3200 and 30 CFR Parts 270 and 271, (b) sll geotherma! resources operational orders (hereinsfrer called
“GRO orders’’) issued pursuant thereto, all of which are incorporsted berein end by reference made s part hereof, and (c) sny
regulations bereafter issued by the Secretary (exce pt those inconsistent with any specific provisions of this leese other then reg-
ulations incorporsted herein by reference) all of which shall be, upon their effective date, incorporsted herein and, by reference,
made & part hereof.

Sec. 1. GRANT - The Lessor hereby grants and jeases to the Lessee the exclusive right and privilege to drill for, extract, pro-
duce, remove, utilize, sell, and dispose of geotherma! steam and awsociated geothermal resources, (hereinafter called '‘geotbermal

resowces™), ln or under the following described lands situsted within the County of Marion )
Suate of Qregon :
Nationa! Resource Lands Acquired Lands
T gs. iR 8E. ¢ wWillamette Meridian} T. iR. ; Meridian

thsurveyed Sec, 16: All;
Unsurveyed Sec. 21: All;
Unsurveyed Sec. 28: All;
Unsurveyed Sec. 33: Nk,

Total Agea , 2,240.00 acres Total Area

Containing 2, 240,00 acres (hereinafter called the ‘‘leased aren’’ or ‘‘leased landa’’), together with:

(#) The nonexclusive right to conduct within the leased area geclogical and geophysical exploratios in sccordance with sp-
plicable regulations; and .

() The right to construct or erect and to use, operate, and muintain within the leased srea, together with ingress and egress
thereupon all wells, pumps, pipes, pipelines, buildings, plants, sumps, brine pits, reservoiss, tanks, waterworks, pumping stations,
roads, electric power genersting plants, transmission lines, industrial {ecilities, electric, telegraph or telephone lines, and much
other worke and structures and to use so much of the surface of the land as mey be necessary or reasonably convenient for the
production, utilizetion, and pracessing of geothermal resources or to the full enjoyment of the rights granted by this lease, subject
to compliance with applicable lews and reguiations; Provided rhar, although the use of the leased area for an electric power gen-
erating plant or transmission facilities or a commercial or industrial facility iz suthorized hereunder, the location of such facilities
and the terms of occupancy therefor shall be under separate instruments issued under any applicable laws and regulstions; and

(¢) The nonecxclusive right to drill potable water wells in sccordance with state water laws within the leased ares and to use
the water produced therefrom for operations on the leased lands {ree of cost, provided that such drilling and devejopment are
conducted in accordance with procedures spproved by the Supervisor of the Geological Survey (bereinafter called **Sypervisor'’);
and

(d) The right to convert this lease to & minera! lease under the Miners! Lessing Act of February 25, 1920, as smended, and
supplemented (30 U.S.C. 181 -287) or under the Minera]l Leasing Act for Acquired Lands (30 U.S.C. 351-359), whichever is ap-
propriste, i the leasehold is primarily valusble (or the production of one or more valuable by-products which are leasable under
those statutes, and the lease is incapsble of commerscial production or utilization of geotherma! steam: Provided that, an sppli-
cation is made therefor prior 1o the expiration of the lease extension by reason of by-product production as hereinafier provided,
and subject to all the terms and conditions of said appropriate Acts. The Lessee is also granted the right to locste minerai de-
posits under the mining laws (30 U.S.C. 21-54), which would constitute by-products if commercial production or utilization of
geothermal steam continued, but such s location to be valid must be completed within ninety (90) dsys after the termination of
this lease. Any conversion of this lesse to a miners! lease or 8 mining clsim is contingent on the availebility of such lands for
this purpése st the time of the conversion. If the lands are withdrawn or acquired in aid of @ function of any Feders! Department
or agency, the mineral lease or mining claim ahall be subject to such additional terms snd conditions as may be prescribed by such
aepu'iment or ageacy for the purpose of making operstions thereon consistent with the purposes for which these lands are admin-

tered; and

(e) The right, without the payment of royalties hereunder, to reinject into the leased lands geothermal resowces snd con-
densates to the extent that such rescurces and condensates are not utilized, but their reinjection is necessary for operations under
this lease in the recovering or processing of geothermal resources. I the Lessee, pursuant to any approved plan, disposes of the
unusable brine and produced waste products into underlying formations, he may do so without the payment of royalties.

Sec. 2. TERM

(s) This lesse sball be for » primary term of tes (10)
years {rom the effective dste and sc long thereafter as geo-
thermal oteam is produced or nutilized in commercial
guantities but shall In no even! continue for more then forty
(40) years after the end of the primary term. However, if at
the end of that forty-yesr period geothermal sieam is being
produced or utilired in commercial quantities, and the leased
lands are not needed for other purposes, the Lessec shall
have & preferential right to @ renewal of this lease for s
second forty-year term in accordance with such terms and
conditions sz the Lessor deems sppropriate. ,

(b) I actusl drilling operations are commenced on the
leased landa or under an approved plan or agreement on be-
half of the leased lands prior to the end of the primary term,

and are being diligently prosecuted st the end of the primary
term, this lease shall be extended for five (5) years snd 30
long thereafter, but not more than thirty<{ive (35) years, as
geothermal steam is produced or utilired in commercial
Quantities. If at the end of such extended term geothermal
steam is being produced or utilired in commercial quantities,
the Lessee shal) bave a preferential right to a renewa) for
& second term as in (8) above.

(c) If the Lessox determines at eny time after the pri-
mery term that this lease is incapable of commercial pro-
duction end utilizetion of geotherma! steam, dbut one or more
valusble by-products are or can be produced in commercial
Quantities, this lease shall be extended for so long as such
by-products are produced in commercial quantities but not for
more than five (5) years from the date of such determination.



Sec. 3. RENTALS AND ROYALTIES

(a) Annual! Renia! — For each lesse year prior to the
commencement of production of geothermal resowces in com-
mercial quantities on the leased lands, the Lessce -shall psy
the Lessor on or before ithe anniversary date of the lease

arental of 3 1.00 (One Dollar) 180 e
acre or fraction thereof.

) Escalating Rental — Beginning with the sixth lesse
yoar and for each yesr thereafter until the lease year begin-
ning on or after the commencement of production of geothermal
resources in commercial quantities, the Lessee shall pay on
or before the anniversary date of the lease sn escalsied
rentel in an amount per acre or fraction thereof equal to the
rental per acre for the preceding year and an sdditional sum
of one (1) dollar per acre or fraction thereof. I the lease is
extended beyond ten (10) yesrs for ressaons other then the
commencement of production of geothermal resources in com-
wercial quantities, the rente! for the efeventh year and for
esch lesse year thereafter until the lease year beginning on
or after the commencement of such production will be the
amount of rental for the tenth lease yesr. 1f any expenditures
are made in any lesse yest for diligent exploration on the
leased lands in exceas of the minimum required expenditures
for that year, the excess may be credited ageinst any rentals

in excess of § 1.00 (One per acre or fraction
thereo! due the Leasor for thet or any future year.

(¢) Royalty — On or before the last day of the calendar
month after the month of commencement of production in com-
mercial quantities of geothermal resources and thereafter on
s monthly basis, the Lesace shall pay to the Lessor: -

(1) A royalty of TER percent on the smount or
value of steam, or any other form of heat or other associated
energy produced, processed, removed, sold, o utilized from
this lease or reasonably susceptible to sale or utilization
by the Leasee.

(2) A royalty of ’I"verczm of the vafue of any
by-product derived from production under this lease, produced,
procesned, removed, sold, or utilized from this lease or
reasonably suscepiible of sale or utilization by the Lessee,
except that as to any by-product which is 8 mineral named
in Sec. 1 of the Minera! Leasing Act of February 25, 1920,
as amended, (30 U.S.C. 181), the rate of royalty for such
mineral shall be the same as that provided in that statute
and the maximum rete of royalty for such mipnera!l shall not
exceed the maximum royalty applicable under that statute.

(3) A royaity of PIVE percent of the value of com-
metrcially demineralized water which has been produced from
the ieased lands, and has been sold ur utilized by the Lessee
or is ressonably suscveptible of selv or utilization by the
Lessee. In no event shall the Lessee pay to the Lessor, for
the lease year beginning on or afier the commencemem of
production in commercial quantities on the leased lands or
any subsequent leasc year, & royalty of less than two (2)
dollars pe:r scre or fraction thereof. If royalty paid on pro-
duction during the lease year has nul seusfied this require-
ment, the Lessee shall pay the dif(:rence on or before the
expiration dste of the leuse year (or which it is paid.

(8) Wuiver and Suspension of Renial and Koyaliics —
Rentals or royalties may be waived, suspended, or reduced
pursuant to the applicable regulations on the entire lease-
hold or any portion thereof in the interest of conservation o1
for the purpose of encouraging the greatest ultima&tc recovery
of geothermal resources if the Lessor determines thsi it is
necessary 10 do 80 to promote such development, or becsuse
the lease cannot be successfully operated under the terms
fixed herein.

{e) Undivided . rivnul lutercstc — Where the interest
of the Lessor in the geothermsl resources underlying sny
tract or teacts described in Sec. 1 is an und..ided fractional
interest, the rentsls snd royalties psysble on account of each
such tract shall be in the same proporiion to the rentals snd
royalties provided in this lease #s the individual fractional
interest of the Lessor in the geothermal! resources under-
lying such tract is to the full fee interest.

(f) Readjusimenic — Rentals and royalties hereunder
may be readjusted in sccordance with tla Act and regulstions
to rates not in excess of the rates provided therein, and at
not less than twenty (20) year imtervals beginmng tharty-five
(35) years after the dei. geothermal steam is produced from
the jesse as determined by the Supervisor.

Sec. 4. PAYMENTS — It is expressly understood that the
Secretary may esiablish the values swnd minimum vulues of
geothermal resources 10 cumpute royalties in accordance with
the applicable regulations. Unless otherwise direcied by the
Secretary, all puyments to the Lessor will be made as re-
quired by the regulations. If there 16 no well on the leased
lands capable of producing geothermal resources in com-
mercial quantities, the failure to pay rental on or before the
snniversary date shatl cause the lease to terminate by oper-
stivn of law except as provided by Sec. 3244.2 of the regu-
lations. If the time for payment falls on a day on which the
proper office to receive payment is closed, payment shall
be deemed to be made on time if made on the next official
working day.

Sec. 5. BONDS — The Lessee shall file with the Authorized
Officer of the Bureau (hercinafter celled the °*‘Authorized
Officer’’) shall maintain 8t a}! times the bonds required under
the regulations to be furnished ss a condition to the issuance
of this lease or priot to eatry on the leased lands in the
amounts established by the Lessor and to furnish such sddi-
tional bonds or security as may be required by the Lessor
upon entry on the lands or after operations o production
bave begun.

Sec. 6. WELLS

(8) The Lessee shall drill and produce all wells nec-
essary to protect the lessed land from drainsge by operations
on lands not the property of the Lessor, or other lands of the
Lessor leased at a lower royalty tate, or on lands as to which
rovaltics and rentels are psid intc different funds from those

into which royalties under this lease are paid. However, in
lieu of any part of such drilling and production, with the
consent of the Superviaor, the Lessee may compensate the
Lessor in full each month for the estimated loss of royalty
through drainage in the amount determined by said Supervisor.

(b) At the Lessee’s election, and with the approval of
the Supervisor, the Lessee shall dril} and produce other wells
in conformity with any sysiem of well spacing or production
allotments affecting the field or ares in which the leased
lands wsre situated, which i{s authorized by appliceble law.

(c) After due notice in writing, the Lessee shall dili-
gently drill and produce such wells 8s the Supervisor ahall
require s0 that the leased lands may be properly and timely
developed and for the production of geothermal steem and its
by -products, including commercially demineralized water for
beneficial uses in sccordance with applicsble state laws.
However, the Supervisor may waive or modify the requirements
of this subparagraph (c) in the interest of conservation of
natural resources or for economic feasibility or other reasons
sstisfaciory to him. If the products or dby-products of geo-
thermal production from wells drilled on this lesse are
susceptible of producing commercislly demineralized water
for beneficial uses, and s program therelor is not initisted
with due diligence, the Lessor may st its option elect to
take such producis or by-products and the Lessee shall
deliver all or any portion thereof to the Lessor at any point
in the Lessee's geothermal! gathering or dispos system
without cost te the Lessee, if the Lessee’s activities, under
the lease, would not be impsired and such delivery would
otherwise be consistent with field and operstional reguire-
ments. The retention of this option by the Lessor shall in
no way relieve the Lessee from the duty of producing com-
mercially demineralized water where required to do eo by
the Lessor, except when the option is being exercised and
then only with respect to wells where it is being exercised,
or limit the Lessor’s right to take any action under Sec. 25
to enforce that requirement.

Sec. 7. INSPECTION —~ The Lessee shall keep open at all
reasonable times for the inspection of any duly authorized
represeniative of the Lessor the leased lands and all wells,
improvements, machinery, and ({ixtures thereon and all
production reports, maps, tecords, books, end sccounts
relative to operations under the lease, and well logs, surveys,
or investigations of the leased lands.

Sec. 8. CONDUCT OF OPERATIONS - The Lessee shall
conduci sll pperations under this 1 ose in & workmanlike
nmanner and in sccordance with all applicable statutes, regu-
lations, and GRO orders, and all other appropriate directives
of the Lessor to prevent bodily injury, danger to life ot health,
or property damage, and to &void the waste of resources,
and shall comply with all requirements which are set forth
in 43 CFR Group 3200, including, but not limited to, Sub-
part 3204, or which may be prescribed by the Lessor pur-
suant 1o the regulations, and with the sgpecial stipulations
which a#r¢ sttached 1o the lease, 81l of which are specifically
incorporated into this lesse. A breach of any term of this
lease, including the s&tipulations attached hereto, will be
subject to all the provisions of this lease with respect to
remedies in case of default. Where any stipulstion is incon-
sistent with a regulsr provision of this lease, the stipulstion
shall govern.

Sec. 9. INDEMNIFICATION

(8) The Lessee shall be liable to the Lessor for any
damage suffered by the Lessor in #ny way arising from or
connected with the Lessee’s activities and operations con-
ducted pursuant to this lease, except where damage is caused
by employees of the Lessor acting within the scope of their
authority.

(b} The Lessce shall indemnify and hold harmless the
Lescor from a}l claims arising from of connected with the
Lessee’s aclivitics and operations unde: this lease.

(c) ln uny case where liability without feult is imposed
on the Lessee pursuant to this section, and the dameges
involved were caused by the action of a third pary, the rules
of subrogstion shall spply in accordence with the law of the
jurisdiction where the damage occurred.

Sec. 10. CONTRACTS FOR SALE OR DISPOSAL OF PRO-
DUCTS « The Lessee shal file with the Supervisor not later
than thirty (3U) days after the effective date thereof any
contract, or evidence of other srrangement for the sale or
disposal of geothermal resources.

Sec. 11. ASSIGNMENT OF LEASE OR INTEREST THEREIN~
%;thin ninety (90) deys from the date of execution thereof, the
Lessee shall file (or approval by the Authorized Officer
any instruments of transfer made of this lease or of any in-
terest therein, including assignments of record litle and
working of other interests.

Sec. 12. REPORYS AND OTHER INFORMATION - At such
tamcs’ &nd in 6uch form as the Lessor may prescribe, the
Lessec shall comply with all reporting requirements of the
geothermal resources leasing, operating. and unit regulations
<and shall submit quarierly reports containing the data which
it has collected through the monitoring of air, land, and water
quality and sll other data pertaining to the eflect on the
enviroament by operations under the lease. The Lessee shall
also comply with guch other reporting requirements as may be
imposed by the Authorized Officer or the Supervisor, The
Lessor mey relesse 1o the general public any reports, maps.
ot other information submitied by the Lessee except geologic
and geophysical interpretations, maps, or dats subject to
30 CFR 270.79 or unless th. Lessce shall designate that
information as propiietary and the Supervisor or the Authorized
Dificer shall spprove that designation.

Sec. 13. DILIGENT EXPLORATION - In the manner required
by the regulations, the Lessee shall diligently explore the
leased fends for geothermal resources until there is production
in commercial quantities applicable to this lease. After the
fifth’ year of the primary tern, the Lessee shall make at least



the minimum expenditures required to qualify the operations
on the leased lands as diligent exploration under the
regulations.

Sec. 14. PROTECTION OF THE ENVIRONMENT (LAND,
AIR AND WATER) AND IMPROVEMENTS — The Lessee shall
take all mitigating actions required by the Lessor to prevent:
(@) 80if erosion or damage to crops ot other vegetstive cover
on Federal or non-Federal lands in the vicinity; (b) the pol-
Jution of land, sir, or wster; (c) lsnd subsidence, seismic
sctivity, or ooise emissions; (d) damage to sesthetic and
recreational values; (e) damage to fish or wildlife or their
babitsts; () demage to or removal of improvements owned by
the United States or other parties; or (g) damage to or destruc-
tion or loss of fossiis, historic or prehistoric ruins, or arti-
facts. Prior to the termination of bond liability or st sny
other time when required and to the extent deemed necessary
by the Lessor, the Lessee shall reclaim all surfece disturb-
ances as required, remove or cover all debris or solid waste,
and, so far as possible, repair the offsite and onsite damege
casused by his activity or activities incidental thereto, and
return sccess roads or treils and the leased lands to an ac-
ceptable condition including the removal of structures, if
required. The Supervisor or the Authorized Officer shall
prescribe the steps to be taken by Lessee to protect the
surface and the environment and for the restorstion of the
lessed lands and other lands affected by operations on the
jeased lands and improvements thervon, whether or not the
improvements are owned by the United States. Timber or
minera] materials may be obtsined only on terms end con-
ditions imposed by the Autharized Officer.

Sec. 15. WASTE ~ The Leasee shall use all reasonsble
precsutions to prevent waste of natura] resources and energy,
including geothermal resources, or ol any minerals, end to
prevent the communicetion of water or brine zones with sny
oll, gas, fresh water, or other gas or water bearing formations
or gones which would threaten destruction or demage to such
deposits. The Lessee shall monitor noise, sir, and water
quality conditions in sccordance with any orders of the Super-
visor.

Sec. 16. MEASUREMENTS ~ The Lessee shsll gauge or
otherwise measure afi production, sales, or utilizstion of
geothermal resources and shall record the same accurately
in records s required by the Superviser. Reports on pro-
duction, sales, or utifizstion of geotherma] resources shall
be submitted in accordance with the terms of this lease and
the regulations. .

Sec. 17. RESERVATIONS TO LESSOR - All rights in the
leased area not granted to the Lessee by this lease are hereby
reserved to the Lessor. Without limiting the genersality of the
foregoing such reserved rights include;

(a) Disposal ~ The right to sell or otherwise dispose
of the surface of the Jeased lands or any resource in the
leas®d lends under existing laws, or laws beresfter enacted,
subject to the rights of the Lessee under this lesse;

(b) Rights-of-way — The right to suthorize geologicsl
and geophysical explorstions on the leased lands which do
not interfere with or endanger aciua! operations under this
lease, and the right to grant such easements or rights-of -way
for joint or several use upon, through or in the jessed ares
for steam lines and other public or private purposes which
do not interfere with or endanger actual operations or facilities
counstructed under this lease;

(c) Mineval Rights ~ The ownership of and the right to
extract oil, hydrocarbon gas, and helium from sll geothermal
steam and essocisted geothermal resources produced from
the leased lands;

(d) Casing — The right to acquire the well and casing
at the fair merket value of the casing where the Lessee finds
only potable water, and such water is no! required in lease
operstions, and .

(e) Measurements = The right to measure geothermal
resources and to samplie any production thereof.

Sec. 18. ANTIQUITIES AND OBJECTS OF HISTORIC
VALUE — The Lessee shall immedistely bring to the attention
of the Authorized Officer any éntiquities or other objects of
historic or scientific inlterest, including but not jimited to his-
toric or prehistoric ruins, fossils, or artifacts discovered ss
& result of operstions under thic lease, snd shall lesve such
discoveries intact., Failure to comply with any of the terms
and conditions imposed by the Authorized Officer with regard
to the preservation of antiquities may constitute & violation
of the Antiquities Act (16 U.S.C. 431433). Prior to opera-
tions, the Lessee shall fumish to the Authorized Officer a
certified statement that either no archseological values exist
or that they msy exist on the leased lands to the best of the

of the Lessee’s knowledge and belie{ snd that they might be -

impaired by geothermsi operstions. If the Lessee furmnishes
8 statement that archaeoclogicsl values may exist where the
land is to be disturbed ar occupied, the Lessee will engage
& qualified srcheeologist, sacceplable to the Authorized Of-
ficer, to survey and salvage, in sdvance of any operstions,
such archaeological values on the lands involved. The re.
sponsibility for the cost for the certificste, survey, and
salvage will be borne by the Lessee, snd such salvaged
roperty shall remain the property of the Lessor or the sur-
e owper.

Sec. 19. DIRECTIONAL DRILLING — A directional well
dritled under the leased sres from s surface Jocation on
nesrby land not covered by the lease shall be deemed to have
the same effect for all purposes of this lease as » well drilled
from s surfece location on the lesstd area. In such circum-
stances, drilling shall be considered to have been commenced
on the nearby land for the purposes of this lease, and pro-
duction of geotherms! remources from the leased area through
sny directions] well loceted on bearby land, or drilling or
reworking of sny such directional well shall be considered
production or drilling or reworking operations (as the case
may be) on the lessed ares for all purposes of this lease.
Nothing contsined in this section shall be construed as

grenting to the Lessee any right in any lend outside the
leased area.

Sec. 20. OVERRIDING ROYALTIES — The Lessee shall not
creste overriding roysities of less than one-quarter (1/4) of
one prr-~nt ~( the value of output not in excess of 50 percent
of the rate of royally due to the Lessor specified in Sec. 3
of this lesse except as otherwise suthorized by the reguistions.
The Lensee expressly agrees tha! the creation of sny over-
riding royalty which does not provide for a prorated reduction
of ail overriding royaities so thst the aggregate rate of roval-
ties does not exceed the maximum rate permissible under
this section, or the failure tc suspend an overriding royalty
during sny period when the royslties due to the Lessor have
been suspended pursuant to the terms of this lesse, shall
coanstitute 8 violation of the iease terms.

Sec. 2). READJUSTMENT OF TERMS _AND CONDITIONS -
The terms and conditions of this lease other than those related
to rentals and royslties may be readjusted in sccordsnce with
the Act st not less than ten-yesr intervals beginning ten (10)
years after the date geothermal steam is produced from the
leased premises a5 determined by the Supervisor.

Sec. 22. COOPERATIVE OR UNIT PLAN — The Lessee
agrees that it will on its own, or at the request of the Lessor
where it is determined to be necesssry for the conservation
of the resource or to prevent the waste of the resource, sub-
scribe to snd operste under any reasonable cooperative or
unit plan for the development and operation of the srea, field,
or pool, or part thereof embracing the lands aubject to this
fesse as the Secretary may defermine to be practicable and
necessary or advissble in the interest of conservetion.
In the event the leased lands are included within s unit,
the terms of this lease shall be deemed to be modified to
conform to such unit agreement. Where any provision of »
cooperative of unit plsn of development which has been ap-
proved by the Secretary, and which by its terms affects the
leased area or any part thereof, is inconsistent with s pro-
vision of this lease, the provisions of such cooperative ot
unit plan shail govern.

Sec. 23 RELINQUISHMENT OF LEASE —~ The Leasee may
relinquish this. entire lease or any officially designated sub-
division of the lessed area in accordance with the regulstions
by filing in the proper BLM office s written relinquishment,
in triplicate, which shall be effective as of the date of filing.
No relinquishment of this lease or any portion of the leased
arca shall relieve the Lessee or its surety from any liability
for breach of any obligation of this lesse, including the obli-
gstion to make payment of all sccrued reptels and royalties
and to place all wells in the feased lands to be relinquished
in condition for suspension or abandonment, and to protect
or restorc substantislly the surfsce or subsurface resources
in & manner sstiafactory to the Lessor.

Sec. 24. REMOVAL OF PROPERTY ON TERMINATION OR
EXPIRATION OF LEASE

(a) Upon the termination or expiration of this lease
in whole or in part, or the relinquishment of the lease in
whole or in part, as herein provided, the Lessee shall with-
in & period of minety (90) dsys (or such longer period as
the Supervisor wey suthorize because of adverse clmatic
conditiona) thereafter remove (rom the leased lands, no longer
subject to the jease all structures, mechinery, eguipment,
tocls, and meterials in accordance with applicable reguistions
end orders of the Supervisor. However, the Lessee shall,
for & period of not more than six (6) months, continue to main-
tain any such property needed in the relinquished ares, as
determined by the Supervisor, for producing wells or for drill-
ing or producing geothermal resources on other leases.

(b) Any structures, machinery, equipment, tools, sppli-
ances, and msterisls, subject to removal by the Lessee,
as provided sbove, which are allowed to remain on the leased
lands shsll become the property of the Lessor on expiration
of the 90-day period or any extension of that period which may
be granted by the Supervisor. If the Supervisor directs the
Lessee to remove such property, the Lessee shall do so at
its own expenae, or if it fails to do so within s reasonable
period, the Lessor may do so st the Lessee’s eapenne.

Sec. 25. REMEDIES INCASEQOF DEFAULT

(8) Whenever the Lessee fails to comply with any of
the provisions of the Act, ot the terms and stipulations of this
lease, or of the regulstions issued under the Act, or of any
order issued pursuant to those regulations, aund that defaull
shall continue for & period- of thirty (30) d after service of
notice by the Lessor, the Lessor may (1) suapend operstions
unti]l the requested action is taken to corect the noncom-
plisnce, or (2) cancel the lesse in accordance with Sec. 12
of the Act (30 U.S.C. 1011). However, the 30-day notice pro-
vision applicable to this lease under Sec. 12 of the Act shall
slsc spply a6 & prerequisite to the institution of any legsl
proceedings by the Lessor to cancel this lesse while it is in
a producing status. Nothing in this subsectlion shall be con-
strued to apply to, or require any notice with respect to any
legal actlion instituted by the Lessor other than ap action to
cancel the [esse pursuant te Sec. 12 of the Act.

(b) Whenever the Lessee fails to comply with any of
the provisions of the Act, or of this lesse, or the regulations,
ot of any GRO Orders, or other arders, and immediate action
is required, the Lessor without waiting for action by the
Lessee may snter on the leased lends and take such messures
a8 it mey deem necesssry to comrect the failure, including
a suspension ol operations or production, all st the expense
of the Leasee.

(c) A waiver of any particular violstion of the provisions
of the Act, or of this lease, or of any regulations promulgated
by the Secretary under the Act, shall not prevent the cen-
cellation of this lease or the exercise of any other remedy or
remedies under parsgraphs (a) and (b) of this section by res-
son of any other such violstion, or for the seme violation
occuring at any other time.

(d) Nothing herein shall limit or affect the Lessee's
right to a hesring and appeal as provided in Sec.:12 of the




Act and in the regulstions promulgsted thereunder,

(¢) Upon cancellstion, the Lessee shall remove all
property in sccordance with Sec. 24 hereof, and shall re-
store the leased lands in @ manner acceptable to the Lessor
or a8 may be otherwise required by the Lessor.

Sec. 26. HEIRS AND SUCCESSORS IN INTEREST ~ Each
obligation hereunder shall extend to and be binding upon, and
svery benefit hereof ahsll inure to, the heira, executors,
adminisators, successors, or sssigns, of the respective
parties hereto.

Sec. 27. UNLAWFUL INTEREST -~ No Member of, or Dele-
gete to Congress, or Resident Commissioner, after his
election or sppointment, either before or afier he hes quali-
fied, and during his continuance in office, and no officer,
agent, or employee of the Department shall be ‘admitted to
any share or part in this lesse or derive sny benefit that may
arise therefrom; and the grovisions of Sec. 3741 of the
Revised Statutes (41 U.5.C. Bec. 22), as smended, and
Sections 431, 432, and 433 of Title 1B of the United States
Code, relating to contracts made or entered into, or accepted
by or on behalf of the Uaited States, form & part of this lease
80 {ar as the same may be applicable.

Sec. 28. MONOPOLY AND FAIR PRICES ~ The Lessor re-
serves full power and authority to protect the public interest
by promulgsting and enforcing all orders pecessary to insure
the sale of the production from the leaned lands at reasonable
prices, to prevent monopoly, and to safeguard the public
interest.

Sec. 29. EQUAL OPPORTUNITY CLAUSE — The Lessee
agrees thst, during the performance of this contract:

(1) The Lessee will not discriminate agsinst any em-
ployee o applicant for employment because of race, color,
religion, sex, or nations! origin. The Lessee will take af-
firmative maction to ensure that applicants are employed, and
that employees are trested during employment, without regard
to their race, color, religion, sex, or national origin. Such.
sction shall include, but not be limited to the following: em-
ployment, upgrading, demotion, or transfer, pecruitment or
recruitment advertising, layoff or termination; rates of pay or
other forms of compensation; and selection for trsining, in-
cluding apprenticeship. The Lessee agrees to post in con-
spicuous places, avsilsble to employees and spplicents for
employment, notices to be provided by the Lessor setting
forth the provisions of this Equal Opportunity clsuse.

) e Lessee will, in all solicitations or advertise-
oents for employees placed by or on behall of the Lessee,
state that all qualified applicants will receive consideration
for empioyment without regard to race, color, religion, sex,
or national! origin. .

{(3) The Lessee will send tc each labor union or repre-
sentstive of workers with which Lessee has 8 collective
bargaining asgreement or other contract or understanding, &
notice, to be provided by the Lessor, adviaing the labor union
or workers® representative of the Lessee’s commitments under
this Equal Opportunily clause, and shall post copies of the
notice in conspicuous places available to employees and
applicemnts for employment.

(4) The Leasee will comply with all provisions of Ex-
ecutive Order No. 11246 of September 24, 1965, as smended,
and of the rules, regulations, and relevant orders of the
Secretary of Labor.

(5) The Lessee will fumnish all information and reports
required by Executive Order No. 11246 of September 24, 1965,
as amended, and by the rules, regulations, and orders of the
Secretary of lLabor, or pwsuant thereto, and willi permit

access to its books, records, and sccounts by the Secretary

of the Interior and the Secretery of Labor for purposes of
investigation to sscertain compliance with such rules, regu-
lations, and orders.

(6) in the event of the Lessee’s noncompliance with the
Equel Opportunity clause of this lesse or with any of ssid
rules, regulstions, or orders, this lease may be cunceled,
terminated or suspended in whole or in part and the Lessee
tmay be declared ineligible for further Federal Government
contracts ot leases in accordance with pracedures authorized
in Executive Order No. 11246 of September 24, 1965, as
amended, and such other sanctions @8 may be imposed and
remedies invoked as provided in Executive Order No. 11246
of September 24, 1965, as amended, or by rule, regulstion. or
order of the Secretary of Labor, or as otherwise provided
by law.

(7) The Lessee will include the provisions of Pare-
graphs (1) through (7) of this Section (29) in every contract,
subcontract or purchase order unless exempted by rules,
regulations, or orders of the Secretary of Labor issued

ursusnt to Section 204 of Executive Order No. 11246 of

ptember 24, 1965, as amended, so thst such provisions
will be binding upon each contractor, subcontractor, or sub-
contract, ov purchase order 88 the Secretory may direct as &
means of enforcing such provisions including sanctions for
noncompliance; provided, bowever, that in the event the
Lessee becomes involved in, or Is threatened with, litiga-
tion with 8 contractor, subcontractor, o vendor as & result of
such direction by the Secretary, the Lesuee may request the
Lessor to enter into such litigstion to protect the interestn
of the Lessor.

Sec. 30. CERTIFICATION OF NONSEGREGATED FACIL.
ITIES — By entering into this lease, the Lessee certifies
that it does not snd will not maintain or provide for its em-
ployees any segregsted facilities at any of its establish-
ments, and that it does not and will not permit its empioyees
to perform their services at any locstion, under jta control,
where segregated facilities are masintained. The Lessee
agrees that a bresch of this certification is a8 violation of the
Equa! Opportunity clause of this lesse. As used in this
cenrtification, the term ‘‘segregated facilities'’ means, but is
not limited to, any waiting rooms, work areas, rest rooms and
wash rooms, or restaurants o other esting areas, time clocks,
or locker rooms, snd other storage or dressing rooms, parking
lots. drinking fountains, recreation or entertainment sreas,
transportation, snd housing facilities provided for employees
which are segregated by explicit directive, or are in fact
segregated on the basis of race, color, religion, or nstional
origin because of habit, local custom, or otherwise. Lessee
further agrees that (except where it has obtained identica!
certificstions from proposed contractors and subcontractors
for specific time periods) it will obtain identicalcertifications
from proposed contractors and subconimactors prior to the
eaward of contracts or subcontracts exceeding §10,000 which
are not exempt from the provisions of the Equal Opportunity
clause; that it will retain such certifications in its
files; end that it wil{ forward the following cenification to
such proposed contractors and subcontractors (except where
the proposed contrsctor ©or subcontractor has submitted
identicel certifications for specific time periods), it will
notily prospective contractors and subcontractors of require-
ment for certification of nonsegregoted facilities. A Certi-
fication of Nonsegregated Facilities, as required by the
May 9, 1967 Ocder (32 F.R. 7439, May 19, 1967) on Elimina-
tion of Segregated Facilities, by the Secretary of Labor,
must be submitted prior to the sward of s contrsct or sub-
contract exceeding $10,000 which is not exempt from the
provisions of the Equal Opportunity clause, The certification
may be submitied either for each contract and subcontract
or for all contracts and subcontracts dwing s period (i.e.,
quarteriy, semiannuaily, or annually}.

Sec. 31. SPECIAL STIPULATIONS - (stipulations, if any,

are attached bereto and made a part bereof)

PLEASE NOTE: As a result of amendments to 43 CFR 3200, published in the Federal
Register on April 20, 1983, this lease fomm is changed as follows:
1. Paragraph (b) of Section 3, Escalating Rental, was deleted;
2. 'That part of lines 3 and 4 of Section 13, "production in cammercial
quantities applicable to this lease” was changed to read “a well
capable of cammercial production on the leased lands”.

3. In accordance with SO 3087, December 3, 1982, the defined duties of the .

Supervisor will be performed by the Deputy State Director for Mineral

Resources, BIM. .

This lease is subject to additional stipulations attached. See BExhibit "aA".

“The undersigned hereby certifies
compliance with 43 CFR Part 3200 and
the Geothermal Steam A of W70°

In witness whereof the parties have executed this lease.
Lessee:

(Signature of Leases)

THE UNITED STATES OF AMERICA, Lessor:

Dy ie ‘J
(Authorized Officer)

Chief, Minerals Operakons Section

) (Bignature of Lessee) (Title)
Al 22, S0 NOV 2 5 1983
[sEald) ~(Date) (Date)

QPO 880 -4



OR 12344
Exhibit "A"

Special Stipulations
Mt. Hood National Porest

The Lessee shall comply with the following special conditions and stipulations
unless they are modified by mutusl sgreement of the Lessee, Authorized
Officer, Bupervisor and the responsible surface management official. (In
addition to the definition found in Section 5 of this lease document and ss
defined in the regulations under 43 CFR 3000.0-5(f), the term "Authorized
Officer” as used in this lease for the lands whose surface is managed by an
_agency other than the Bureau of Land Management is: (a) for sections 5 and
11, the Authorized Officer of the Bureau of Land Management; (b) for sections
12, 14, and 18 involving surface management responsiblities, the authorized
representative of the United States Department of Agriculture Forest Service.)

1. All surfece disturbing operations, other than "cesual use" as defined by
43 CPR 3209.0-2(d), must be culturally cleared by the responsible surface
management official. When a lessee cultural report is necessary to
comply with standard lease term No. 18, it must be signed and certified
by a qualified archaeologist acceptable to the responsible surface
menagenent official.

2. The Lessee shall make every possible effort to prevent, control and
suppress any fire on federally owned or managed lands or near the lease
operational site. All uncontrolled fires shall be immediately reported
to Central Dispatch (503) 667-6410.

3. Prior to submission of a plan of operation for surface disturbiag
operations, the Lessee shall meet with the appropriate surface management
agency representatives, to be apprised of specific requirements,
restrictions, edministretive rules and regulations, e.g., operating
plan. This meeting may be waived if the Leusee is sufficiently aware of
local problems and ground rules of the area involved in the proposed
operation.

A, The lessed lands may be in an ares suitable for the habitat of threatened
or endangered plant or animal species. All known viable habitat of these
species will be jdentified for the lessee by the Authorized Officer or
other responsible surface management representative at the -
pre-operational conference or field inspection with recommended
mitigation measures. These may include (1) on-site biological and/or
botanical surveys by authorities ecceptable to the surface manager, (2)
svoidance, or (3) Lessee recommendation of programs complying with the
provisions of the Endangered Species Act of 1973 as amended.



In order to protect Clackamas River Corridor, the Lessee shall mot occupy
or use the surface of the following described lands unless the Lessee can
demonstrate, by appropriate plan of operation to the satisfaction of the
Authorized Officer, the Deputy State Director for Mineral Resources, BLM
and the Surface Manager, that this sres will not be adversely affected by
the proposed activities. .

Willamette Meridian

T. 8 8., R. 8 E.,
8ec. 16, 81/281/2

S8ec. 21, N1/2

-Operations adjacent to any surface water or wet soil areas, such as

streams, springs, seeps, reservoirs, or meadows, will require a buffer
zone. The size will be specifically identified by the Deputy State
Director for Mineral Resources, BLM and surface management agency..
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INREPLY REFERTC
United States Department of the Interior gfz‘lézfg% N
BURFAU OF LAND MANAGEMENT ’

OREGON STATE OFFICE
PO. Box 2965 (825 NE Multnomah Street)
Portland. Oregon 872w

0CT 24 183
CERTIFIED MAIL--RETURN RECEIPT REQUESTED
#fSﬂl 2
DECISION
John W. Hook : Noncompetitive Geothermal
7315 Battle Creek Road Southeast : Lease Application(s)
Salem, Oregon 97302 : Filed: February 25, 1974

NONCOMPETITIVE LEASE(S) OFFERED
APPLICATION SUSPENDED IN PART

LEASE OFFERED: The original and four coples of lease form 3200-21 are
enclosed for your signature. This lease covers the lands which are now
available for leasing. Please sign on the reverse in the space provided for
lessee's signature, date and return all five copies to this office. Your
signature(s) constitute your agreement to comply with the lease terms and the
stipulations attached to the lease form.

After we have received the forms properly signed and dated, we will obtain a
final report regarding present land status. If the report shows that the
lands are not in a KGRA, we will have the lease signed on behalf of the
United States, and will determine the effective date. That date will be the
first day of the month after the lease is signed for the Lessor, unless you
specifically request that it be effective as of the first day of the month in
which it is signed.

SUSPENDED IN PART: Your application is suspended as to the following lands

- which are under the administration of the Forest Service, U.S.D.A.
Regulation 43 CFR 320 1.1-3 provides that geothermal leases for public,
withdrawn or acquired,. lands may be issued only with the consent of the head
of that Department. The Forest Service has not consented to leasing these
lands:

Willamette Meridian, Oregon
T. 8S., R, 8E.,
Sec. 33: S1/2

(320.00 acres)

Further action will be taken as to the suspended lands when we receive the
Forest Service recommendations.



An extension of time is hereby granted as to the subject application being
offered for leasing. As there is a possibility that legislation will be
passed which will raise the per gtate acreage limitation to 51,200 acres,
this delay is extended until the end of the current session of Congress.

This decision is not final, but i{s an 1ntetlocutory decision from which no
appeal may be taken.

David T Mla -

Chief, Minerals Operations Section

Enclosures



United States Forest  Clackamas Ranger District 61431 E. Hwy. 224

Department of . Service Estacada, OR 97023
Agriculture :
RECEIVED . .
eply To: 2820
DEC 101985
‘ - Date: December 5, 1985
Joe Iovenitti TPC - Santa Rosa ’

Thermal Power
3333 Mendocino Ave,, Suite 120
Santa Rosa, CA 95401

Dear Mr. Iovenitti:

This letter concerns your need to obtain water for use during geothermal
drilling operations on Federal Geothermal Lease OR 12344, As we understand, you
will need an average of 4000 gallons per day, but use could increase to 25,000
gallons per day. We suggest that using the Clackamas River as a water source,

The alternative water sources considered include: Squirrel Creek, Olallie Creek,
lakes in the Olallie Scenic Area, and the North Fork of the North Fork of
Breitenbush River. Squirrel and Olallie Creeks both flow into the Upper
Clackamas, so they are part of the closed basin, and you would face the same
water reservation issues. Use of lakes in the Olallie Scenic Area would likely
interfere with the recreational purpose of this area., A suitable intake point on
the North Fork of the North Fork of Breitenbush River could be as distant as
thirty road miles from the drill site.

Based on our understanding of your water needs, and potential conflicts or
infeasibilities of other sources, we recommend use of the existing tanker fill
adjacent to Road 4690 on the Clackamas River as your water source.

£ Al ity

E. R. HARDMAN .
District Ranger .




< Diamond Shamrock
Thermal Power Company

December 16, 1985

Water Resources Commission
Water Resources Department
3850 Portland Road N.W.
Salem, Oregon 97310

Attention: Mr. T. E. Kline |

Mr. L. Jebousek
Subject: EXCEPTION TO THE EXISTING BASIN PROGRAM,

UPPER CLACKAMAS RIVER, APPLICATION FOR
PERMIT TO APPROPRIATE SURFACEWATER

Gentlemen:

Submitted herewith is Thermal Power Company's request for an exception to the
existing basin program for the Upper Clackamas River. We believe that our
intended use of the water requested, described below and in the enclosed
documents, satisfies the requirements of ORS 536.380. This regulation outlines
the procedure by which the Commission may consider approval of proposed water
uses which are not currently included in the basin use program, according to Mr.
T. E. Kline in a written communication dated 21 August 1985. :

Thermal Power Company is planning to drill and complete a 5000-foot thermal
gradient hole in the Mt. Hood National Forest on the issued Federal geothermal
lease ORI12344 in the NW /4 SE /4 of Section 28, T8S, R8E, Willomette
Meridian, Marion County, Oregon. This activity will be conducted as part of the
U. S. Department of Energy's Cascades Deep Thermal Gradient Drilling Program.
The operation, estimated to begin on | June 1986 and completed in August 1986,
will consist of rotary drilling the upper 500 feet and coring the remaining 4500
feet of the borehole. In the drilling and coring process, water will be used as the
principal component of the drilling fluid. The estimated water requirements are
4,000 gallons per day. Under conditions of severe lost circulation, where no fluid
returns occur, up to 25,000 gallons per day may be utilized. The U. S. Forest
Service, Surface Manager of said lands, has suggested a potential tanker fill
location (i.e., to fill the water truck used in the drilling operation) where the
Clackamas River crosses Road 4690 (see Figure 1).

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



Page - 2 -
Water Resources Commission
December 16, 1985

Also enclosed as 'supporting documentation to this request are: (a) the Plan of
Exploration; (b) Application for Geothermal Drilling Permit, as submitted to the
BLM-Portland and State of Oregon Department of Geology and Mineral
Industries; and (c) a letter from the Surface Manager indicating that there are no
other viable alternatives for obtaining water for this intended drilling-coring
operation, except as described above and illustrated on Figure I.

Thermal Power Company considers the proposed use of the water for this
intended operation to be in the public interest. The principal objective of the
Clackamas 5000-foot hole is to determine whether or not a geothermal system
exists in the region. The most immediate benefit to the public following this
operation will be the release of the information acquired from the joint Thermal
Power Company/Department of Energy thermal gradient hole. These data will
assist the comprehension on the occurrence of geothermal systems in a young
volcanic province, such as the High Cascades Range, which in turn can be used
by energy planners in assessing the future energy needs of Oregon and deter-
mining how to best meet those needs.

We are not aware of any objections to the proposed water use. As stated above,
the Bureau of Land Management, Forest Service, Oregon Department of Geology
and Mineral Industries, have been notified. Mr. Norman Bickle of the Marion
County Planning Department, has been contacted with respect to the entire
operation and specifically this request, and no objections were raised. No major
adverse impacts exist with this proposed use. No conflicts with future
applications for classified water uses will occur from this transient operation.

We are hopeful that the Commission will grant the exception to the basin use
program for the thermal gradient hole because it involves a relatively small
omount of water used over a short period of time. Therefore, we are also
submitting the Application for Permit to Appropriate Surface Water for the
5,000-foot thermal gradient hole project.

Please contact the undersigned at 707/576-7232 for any additional comments,
explanation and information which you may require in considering this request
for exception and subsequent surface water appropriation permit. Your early
attention to these matters will be greaﬂy appreciated.

Sincerely yours,

D= Doves W

J. L. lovenitti
Senior Geologist

JLI/ma

enclosures

P



Application No.....................coeiveiveuiiinaananenannnnn. A Permit No..........co.ovveveieiiiiiiiiiiiiiiiiiii,

STATE OF OREGON WATER RESOURCES DEPARTMENT
Application for Permit to Appropriate Surface Water

I.... Tb ermal.Pawer. COMMPADY....oovveerrsirrrsiissreeesssisssssseessisssssessamssssssssssasisssssssssasnssssssssssasssssssssssssanssoees
(Name of Applicant)
of...............3.3.3.3..M¢.nd.<?§.l.n9.AY.QWQ: Suite. 120. BT TR (o 15 1T T
) (Mailing Address) (Ciry)
State of...CAlforniq......nee, 9?:‘0&[* ...... PhoneNo ........ 207/87607232.ccceeereeirerereren do hereby
ip )

make application for a permit to appropriate the following described waters of the State of Oregon:
1. The source of the proposed appropriation is............ Clackamas, B.'.Y.‘?.‘: ...................................................

................................................................................ y QLPEOULATY Of ceoooeeees ettt
access
2. The point orxistattisstnds to be located ...1200 ..... .5 and.331.......... o b

(N.or S) (E.or W)

fromthe. . NN......cccco..... comerof LSectian. 22, 78S, RBE..see. k. qure Lo,

(Public Land Survey Corner)

.....................................................................................................................................................................................
.....................................................................................................................................................................................

......................................................................................................................................................................................

Sec. .. D2, Tp...85 ... R.E ... s WM., 671 tR€ COURLY Of wevevoeeeeeeveressieeeereesevasieeeeereseen

(N. or 8) (E.or W)

3. Location of area to be irrigated, or place of use if other than irrigation.

List use and/or number
Township Range Section List % % of Section of acres to be irngated
85 8E 28 NW fa, SE # Geothermal drilling fluid

Form 690-1-0-1-77 b



.................................................................................................................................................

...................................................................................................................................................................................

6. DESCRIPTION OF WORKS

Include dimensions and type of construction of diversion dam and headgate, length and dimensions of supply
ditch or pipeline, size and type of pump and motor, type of irrigation system to adequately describe the proposed
distribution system.

The detailed water requirements for the drilling and completion operation for the

.....................................................................................................................................................................................
.....................................................................................................................................................................................
.....................................................................................................................................................................................
.....................................................................................................................................................................................
.....................................................................................................................................................................................
.....................................................................................................................................................................................
......................................................................................................................................................................................
.....................................................................................................................................................................................
......................................................................................................................................................................................
.....................................................................................................................................................................................
.....................................................................................................................................................................................

....................................................................................................................................................................................

{
If for domestic use state number of families to be supplied......... N -
7 Emwﬁjbgm onor before................... lJunel 986 ..........................................................
8 2&%&%&&%& 1::‘i)vnpleted onor befbm.......l AU GUSE 198 e
9. The water will be completely applied to the proposed use on or before..... | October 1986 ..

ADPICQION NO. ..o Permit No. ............coo.oecvveeeeieeeeeeeenannn.
1




Remarks:.. It is the opinion of the U. S. Forest Seryice,.Clackamas. Rangerf.....................

------------------- svsenncsedsrececossesncsonsvescsaveoncecssocsesssosasetreestesse

District and Thermal Power Company that no other viable nor safer alternative

sss0s00se0ssssresensnasnonae t0sassecsene 60assssssessassecressssansassarse svsssevsversan eevesssssecasrssscessee PYTTTTYYTTY P T L T T T T P T T TR Y oY

exists to obtaining water from the Upper Clackamas River for this short duration

sevessssasraaceren 4s0assces sessssescsssvssacncoave ®ssorssssscacs s00v0s0000sacsevcenessnnnes sesossee ssssscceee s00assssessesssncavennee P T R T P P T vooo

project involving relatively minor amounts of water.

..................................................................... PR T Ry T P P P P PP Ty Y Py Ty Py T Y R R TR Y PR P Y R R R P Ry L L L P R PR

ssessesosese eressssense suveseernsense seccssnsons esoracrsnsane tosans sesvsccss D Y ST P TP I Y ¢vsccsvsccss ®s000cssccscnrscssens voecssnccsrecsonae 4es00evcssencocarvarrsensresen
-------- T L L L T T T T Y Ty T Y Y P P P P P P Y Ty Y PP Ry R R X R R R R PR PP R R
-------- P T T L TR T Ty Y P P YT P YT P S PP Y P T ]

This permit, when issued, is for the beneficial use of walter. By
«layv. the land use associated with this water use must be in com-
‘pliance with statewide land-use goals and any local acknowledged
.J tand-use plan. It is possible that the land use you propose may
‘§ not be allowed if it is not in keeping with the goals and the

PR TS
S e T

W. L. D'Olier, Vice President, Geothermal Exploration

acknowledged plan. Your city or county planning agency can ['\...50. A BAA RIS aentyzeeinermal txplo!
advise you about the land-use plan in your area.

This is to certify that I have examined the foregoing appliéation, together with the accompanying maps

and data, and return the same for........ torersesesssesnsstsssernsaearesesntes teesteressnnrersssnnessrsesesrerasnnrsnes retreeressessstenenbenssrerensen

In order to retain its priority, this application must be returned to the Water Resources Director with

corrections on or Before ............coveueimiiiiiiiiii e P £

............................................................

This instrument was first received in the office of the Water Resources Director at Salem, Oregon, on the

..... vevvveeeereaniiiere @AY Of cevieiiiiiiiiiiieeieaee i eeeeeeieiiiiininnnny A9, @b e, O'clOCk



................................................

Permit to Appropriate the Public Waters of the State of Oregon

‘ This is to certify that I have examined the foregoing application and do hereby grant the same SUBJECT
70 EXISTING RIGHTS INCLUDING THE EXISTING FLOW POLICIES ESTABLISHED BY THE WATER
POLICY REVIEW BOARD and the following limitations and conditions:

The right herein granted is limited to the amount of water which can be applied to beneficial use and

shall not exceed ............................ ST cubic feet per second measured at the point of diversion from the
stream, or its equivalent in case of rotation With OtREr WALer USErS, frOM ..........cveeeeerecrersvereesseesssnssvssssssssssssssvasses
The use to which this water ig L0 BE QPPIIEA S.............c..eervreeevsrverireesarrsssesssssesssessssnsssssssssossesssssssssessssnsssssssessan
If for irrigation, this appropriation shall be limited to .............................. of one cubic foot per second
or it8 equIvalent fOr each ACre IFTTIQALEd. ..............eeevvieveieievreuvesereeresvsacsrsssessssssessessssstesssssesstssssssassistossesrasssssssssses
°

.....................................................................................................................................................................................

and shall be subject to such reasonable rotation system as may be ordered by the proper state officer.

The priority date Of LRIS POITIELES .......ueeeeveeeesrieirrtveesseiessssssesssssessoseresssesrasssssssasasessssssnsssssassuessssesssssnssssnessns
Actual construction work shall begin on or bef?ore .......................................................................... and shall
theredﬂer be ‘pmsecuted with reasonable diligence and be complete;i on or before October 1, 19................
Complete applicatibn of the water to the proposed use shall be made on or before October 1, 19................
WITNESSmy hand this.................. da!yoﬁl. ..................................................................... LA19 .,
\

..........................................................................................

Water Resources Director
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- Water Resources Department

veroesmex | 3850 PORTLAND ROAD NE, SALEM, OREGON 97310 - PHONE ~ 02671
January 13, 1986
J. L. Iovenitti ; i? '
Diamond Shamrock ' ‘ ECE,V
Thermal Power Company , . JA ‘
3333 Mendocino Ave., Suite 120 ‘ N 2 7 7985
© Santa Rosa, CA 95401 .
Santa Ros;

Dear Mr. Iovenitti,
Please excuse the delay in responding to your recent letter.

~Changes in the law enacted by the 1985 Oregon Legislature
resulted in the consolidation of responsibility in the Water .

- Resources Commission. Those provisions became effective late
last year. Our legal counsel has advised us that because of
the statutory changes, procedures used in the past to address
infrequent exceptional cases cannot now be employed.

We plan to propose new administrative rules to the Water
Resources Commission in February to-address this issue. Until
new procedures are established, however, the Department will be
unable to accept an appllcatlon for the use proposed in your

~ letter. In the meantime, the staff is rev1ew1ng the request on
the assumption that it meets the criteria used in the past. If
you have further questions, please contact Tom Kline of our
staff at 378-3671. -

Sincerely,

Lo /%’—7
WILLIAM H. YOUNG
Director

WHY: jt

20760



Water Resources Department

e ATy 3850 PORTLAND ROAD NE, SALEM, OREGON 97310  pHOnNE  °78-%671

GOVERNOR

o YT
Fele e

MEMORANDUM : FEB « U ooy
TO: water Resources Commission LEGAL DF amrs s
FROM: Director

SUBJECT: Agenda Item G, February 28, 1986, Water Resources

Commission meeting

Temporary rule modifying the Lower Willamette
Basin Program for limited-duration geothermal
exploration projects

BACKGROUND AND PROBLEM STATEMENT

Thermal Power Company of Santa Rosa, California, asked to apply
for a water permit to use up to 0.039 cfs from the Clackamas
River for geothermal exploration in the Mt. Hood National
Forest. The department could not accept the application
because the classification of the upper Clackamas subbasin does
not permit industrial use. The allowed uses in the subbasin
include domestic, livestock, municipal, power development,
recreation, wildlife and fish life.

The department hoped to process the application as an exception
according to past procedures established by the director. 1In
an exception process, the Commission and other concerned
agencies were notified of the application. If objections were
filed, then a public hearing could be held.

Legal counsel advised the department that the 1985 amendments
to water law eliminated the 1legal basis for the exception
process by merging the authorities of the Water Policy Review
Board and the Director.

The Commission is in the process of drafting proposed
‘administrative rules for making public interest determinations
in regards to water right applications. At that time, a
procedure will be established to consider minor uses that may
not be covered by current water use classifications.



WRC Meeting
Agenda Item G
Page Two

However, Thermal Power Company has asked for a response in
early March to begin hiring subcontractors. The rules will not
be in place in time to meet the company's schedule.

The company has received necessary permits and approvals from
other state and federal agencies. The appropriation will be of
~ limited duration and. appears to be within the criteria the
Commission has approved in the past for non-conforming uses.

The Commission can allow the department to process the
application with a temporary rule. The rule would amend the
basin program to allow the issuance of permits for
limited-duration geothermal exploration in the upper Clackamas
subbasin.

EVALUATIGN

The company has been granted a geothermal lease from the U.S.
Department of the Interior, Bureau of Land Management. The
lease allows the company to drill a 5,000-foot geothermal
gradient hole in the Mt. Hood National Forest near
Breitenbush. The activity is part of a U.S. Department of
Energy program to explore the geothermal resources of the
Cascades. Work 1is scheduled to be completed between June and
August 1986. '

Water is the primary drilling fluid for the equipment used.
Water will be hauled to the drill site in a tank truck. The
drill site is a recent clearcut and is not directly adjacent to
any streams. According to the U.S. Forest Service, there is a
nearby ramp along the headwaters of the Clackamas River where
water trucks (presumably for logging) obtain water. The Forest
Service recommended that Thermal Power Company use that site.

The water requirements are modest, requiring 4,000 gallons per
day in the beginning and up to 25,000 gallons per day over the
summer. According to the applicant, the drill fluid is a
non-toxic mixture of water, chemicals and solids. The
applicant has contingency plans for spills of drill fluid or
geothermal fluid and plans for disposing of fluid material.

The Oregon Department of Fish and Wildlife Department does not
have any concern about the temporary diversion and use of water
from the river. ODFW is mainly concerned that chemicals, mud
and drilled material not reach the surface water.



WRC Meeting
Agenda Item G
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The Department of Environmental Quality has an agreement with
Thermal Power Company that drilling fluid will be disposed of
in a sump, and geothermal fluid will be tested for temperature
and chemicals before 1land or surface water disposal is
allowed. The tests will determine the wultimate disposal
method.

Approval of a temporary rule modifying the classification of
the upper Clackamas would allow acceptance of an application
for use of water for geothermal exploration. The application
would then be subject to normal processing procedures within
the 180-day period allowed by the temporary rule.

In order to approve a temporary rule, the Commission must find
that failure to act promptly will result in serious prejudice
to the public interest or to the interest of the parties
concerned.

s

DIRECTOR'S RECOMMENDATION

The staff recommends approval of the attached temporary rule
and required statement. The rule would temporarily amend the
Lower Willamette Basin Program classification to allow
"industrial use for geothermal drilling." The classification
will revert to the originally designated wuses following
expiration of the 180 day period.

ATTACHMENTS: 1) Draft temporary rule
2) Statement of findings
3) Application for water permit
4) Letter from Thermal Power Company &
plan for exploration

Becky Kreag:jt
378-3671
February 14, 1586

2581D



In the Matter of Formulating an
Integrated, Coordinated Program for
the Use and Control of the Water
Resources of the Lower Willamette
River Basin

ATTACHMENT 1

DRAFT - o
BEFORE THE WATER RESOURCES COMMISSION

OF THE

STATE OF OREGON

TEMPORARY
MODIFICATION OF
THE CLASSIFICATION
FOR THE UPPER
CLACKAMAS SUBBASIN

e N N o N S

The maximum economic development of this state, the attainment of
the highest and best use of the waters of the upper reaches of the
streams listed below, and the attainment of an  integrated and
coordinated program for the benefit of the state as a whole will be
furthered through utilization of the aforementioned waters as
follows:

NOW, THEREFORE, BE IT RESOLVED that this Board hereby adopts the following
program in accordance with ORS 536.300(2) pertaining to the water resources
of the Tualatin, Clackamas, Columbia, and the Sandy Subbasins of the Lower
Willamette Basin:

A.

The maximum economic development of this state, the attainment of
the highest and best use of the waters of the Lower Willamette
Basin, and the attaimment of an integrated and coordinated program
for the benefit of the state as a whole will be furthered through
utilization of the aforementioned waters as follows:

In the UPPER CLACKAMAS SUBBASIN (CLACKAMAS RIVER AND .TRIBUTARIES
ABOVE RIVER MILL DAM)
Only for domestic, 1livestock, municipal, power development,
limited duration geothermal exploratlon, recreation, wildlife
and fish life uses;

2. The maximum economic development of this state, the
attainment of the highest and best use of the waters of
the upper reaches of the streams listed below, and the
attainment of an integrated and coordinated program for
the benefit of the state as a whole will be furthered
through utilization of the aforementioned waters only for
domestic, livestock, irrigation of lawn or non-commercial
garden not to exceed one-half acre in area, power




In the Matter of Formulating an
Integrated, Coordinated Program for
the Use and Control of the Water
Resources of the Lower Willamette
River Basin

A.

ATTACHMENT 2

~ BEFORE THE WATER RESOURCES COMMISSION

OfF THE
STATE OF OREGON

STATEMENT OF FINDINGS,
STATUTORY AUTHORITY,
STATEMENT OF NEED AND
PRINCIPAL DOCUMENTS RELIED
UPON

L g W e L

Statement of Findings:

1.

The Thermal Power Company of Santa Rosa, California, has permission
from the U.S. Forest Service, Bureau of Land Mangement and
Department of Emergy to drill a 5,000-foot geothermal hole in the
upper Clackamas Basin.

The drilling process requires small amounts of water as a drilling
fluid. The need will range from 4,000 to 25,000 gallons per day.

Thermal Power Company has an agreement with the Oregon Department
of Environmental Quality for disposal of drilling and geothermal
fluids. :

The scheduled work is to be completed between June 1 and August 1,
1986.

The water use program for the Lower Willamette Basin does not allow

“use of water for industrial purposes in the upper Clackamas Basin.

There are no known objections to the short-term use of water for
the drilling program and adequate provisions have been made to
manage emergencies and waste disposal.

There are no alternative water sources near the project area.

Failure to adopt a temporary rule to allow application for use of
water on a short-term basis for geothermal exploration would
seriously prejudice the public interest in obtaining maximum
beneficial use of the waters of the state and would seriously
hamper Thermal Power Company's ability to complete the drilling
within the spec1fled time frame.
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Application No.............c.ccvvueeneeeivieieeneanraeannens " Permit NO........ccoveeniaieiiiiiiiiiiiens e

" STATE OF OREGON WATER RESOURCES DEPARTMBrECEIV D
Application'for Permit to Appropriate Surface \Ma rD:C 1 97985
o oty ianose i RESOupes
e ..SALEM,"QREGONDEPI

1, ..:Thermal Pawer.Company. :
e (Name of Applicant) .. :
O corrirm 3333 . Mendoging, Avenue,, Suite. |20, SAN1A. ROy ......, ittt il i
S IR AU T . OMailing Address) r : (City)
State of ...CAlifornia.................... , OHQL........ Phone No....... J0TL5TE0T232....cc0iuisiiiiiviormnssinnnnnin. dO hereby

Zip Code)
make application for a permit to appropriate the following described waters of the State of Oregon:

Clockamas Rive

~d. The source of the proposed appropriation is.............z=3CKAMAS, 3
v
............. ,a tnbutar:yofN/A
. ' access
2. The point of st
fromthe...NN.................. cornerof.....2estian. 22, 1785, R8E...see. F. qure. ... reeenseerrereessesees :
(Public Land Survey Carner) )
................. e e e o eevevetesnssinneanseresesans
.. being within the....NW........ %ofthe NW............ % of
Se. ..cco2Poeeeenn, Tp...85.......... R.E ... s WM, 78 tRE COURLY Of eoooeeoeeeveoeereeerrenereveessseeresseeeos
™N. or 8) (E. . or W)

3. Location of area to be irrigated, or place of use if other than irrigation.

List use and/or number
Township Range Section List % % of Section of acres to be irrigated
8S 8F 28 N %, SE% Geothermal drilling fluid
\

Form 690-10-1-77



cubic feet per second......... e e ccttevccstrceacsassessessasaone
(I water is to be used from more than one source, give quantity from each)
S5. The use to which the water;is to be applied is forfhedrllllngondcomplehon ofa .

...............................................................................................................................................

6. DESCRIPTION OF WORKS
Include dimensions and type of construction of diversion dam and headgate, length and dimensions of supply

ditch or pipeline, size and type of pump and motor, type of irrigation system to adequately describe the proposed
distribution system.

The detailed water requirements for the drilling and completion operation for the

................................... . eseccccsossssncsasscsassscrarsssnne

.....................................................

...................................

........

.....

.......

-
.....
. . e e ereneianeros e snonenssss st ssorarsessessasssnsassnssesnsrsstensassssssnseasesessson
fo et
NRZ. At T
=des -
ac. .
[N
------ oo . ¢ #vssscccsssscree
ERC TIIRTTS TN
. rooa 2 ¢ Y sove oaesorrerssreans

- If fordomest{qus‘egtate numberof faznfhgsto be supplied NIA. o 4

) ¥ - Tk SO
: The hole is estimated to..-- _
ORI b5 0 T Beforescssis i 2 20
B s IOt 10 mapleted on or before.....) AUGUst 1986 rowset
N ' ‘ -, ‘Ee
9. The water will be completely applied to the proposed use on or before....! J ..Q.?.TP%?,;.QI gé.w.«onscq
WRCIAT PRRTT NS ER 2T I NG AR WSR2 S 1Y FUFRVIRL YIS WS L SN Ol SRR S A A <19 {2k

Tt Ul QEG3N MY Ry Y T2OMTEE Yl gicE‘ E\EB

APPLCGLION INO. .......eoceveeeeeoeeseeersraessseeeeananens PermitNo. ..................
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.........................................................
..........................

--------

exists to obtaining water from the Upper Clcckar;\ds River for this short duration

......

project.involving relatively minor amounts of water.

This permit, when issued, is for the benelicial use of water. By
law, the land use associated with this water use must be in com-
‘pliance with statewide tand-use goals and any local acknowledged
land-use plan. it is possible that the land use you propose may
not be allowed if it is not in keeping with the goals and the
acknowledged plan. Your city or county planning agency can’
advise you about the land-use plan in your area.

--------

This is to certify that I have examined the foregoing application, together with the accompanying maps

and data, and return the SGme for...........coeececcseeaens

------
....................

WITNESSmy hand this................... 0% /2 3 7] OO D £ SR

............................................................

This instrument was first received in the office of the Water Resources Director at Salem, Oregon, on the

..................



ADpPlicGtiOR NO..............c.auuavueuivrereernaeercnrerranacn. Permit No..........ccccoevmvaeeeaencaniiiivnrisnnrannnnn,

- Permit to Appropriate the Public Waters of the State of dregon

" This is to certify that I have examined the foregoing application and do hereby grant the same SUBJECT
T0 EXISTING RIGHTS INCLUDING THE EXISTING FLOW POLICIES ESTABLISHED BY THE WATER
POLICY REVZEW BOARD and the followmg limitations and conditions==v* - A

The right herein granted is limited to the Gmount of water which can be applied tobeneﬁctal iise and’

shall not exceed ....................coveeeeeerun. cubic feet per second measured at the point of diversion from the

stream, or its equivalent in case of rotation with other water users, fro:'m'

The use to which this water is to be applied is

If for irrigation, this appropriation shall be limited to .............................. of one cubic foot per second

or its equivalent for each acre irrigated eeevensernnas : etrenneranseenesane

........

.....

.........................

.....................................................................................................................................................................................

..........................................................................................................................

and shall be subject to such reasonable rotation system as may be ordered by the proper state officer.

TRe Priority daLe Of LRIS DEITREL ES ...eeeueeeeeeeeenereeeeerearestresessaseassenessssstsamassrnssasstsasentassassesssssssssssssesasesmsesssnsassos

Actual construction work shall begin on or before .......................................................................... and shall
thereafter be prosecuted with reasonable diligence and be completed on or before October 1, 19................

Complete application of the wdter to the proposed use shall be made on or before October 1, 19..............
A WITNESS my hand this R GAY Of eeoveeeeeeereeeeeereesereeeeeseeeeees s eeereeeseseeees e V19,

B T Y TP P S L T P Y LT T T P PP PP PP




< Diamond Shamrock
Thermal Power Company

December 16, 1985

State of Oregon

Oregon Department of Environmental Quality
Water Quality Division

P.O.Box 1760

Portland, Oregon 97207

Attention: Kent Ashbaker

Subject: GEOTH_ERMAL FLUID DISCHARGE PERMIT
Gentlemen:

Submitted herewith is a request for a permit to discharge geothermal

_ fluid from a 5000-foot thermal gradient hole to be drilled/cored in
the Mt. Hood National Forest on Cascade Federal geothermal lease,
ORI12344 in the NW 1/4, SE 1/4, Section 28, T8S, R8E, Willamette
Meridian, Marion County, Oregon. This activity will be conducted as
part of the U. S. DOE Cascades Thermal Gradient Drilling Program
commencing in June 1986.

Upon completion of the drilling, estimated to be in August, 1986, a’
short-term (l-2 day) flow test will be conducted at total depth
(5000"), and possibly at an intermediate depth for the collection of
uncontaminated geothermal formation fluids. The produced geother-
mal fluids will be flowed to a large portable steel tank (e.g., Baker
Tank). The drilling sump will be used for back-up containment. The
total amount of formation fluids produced from this hole is con-
sidered to be very minor given the short-duration of the test and the
small diameter of the wellbore (see enclosed documents). At
completion, the fluids in the tank and sump will be chemically
analyzed. If no hazardous constituents are encountered, the fluids
will be sprayed along existing logging roads as directed by the
Surface Manager (U. S. Forest Service). However, if any hazardous
levels of constituents are detected, Thermal Power Company will
jointly formulate a recommendation on disposal with the Oregon
Department of Environmental Quality and present it to the Bureau of
Land Monogement Forest Service, and Department of Energy for
approval prior to implementation.

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



Poge - 2 -
Oregon Dept. of Environmental Quality
December |6, 1986

Also enclosed are the Plan of Exploration and Application for
Geothermal Drilling Permit previously submited to the BLM-Portland
and Oregon Department of Geology and Mineral Industries to provide
additiona! information on the intended operation. Included within
these documents are discussions of the prevention and control
measures for surface and groundwater pollution, public health and
safety, damage to fish, wildlife and natural resources, monitoring of
liquids, and an Emergency Contingency Plan. We believe that these
provide sufficient supporting documentation necessary for approval
of our request.

Please contact the undersigned at 707/576-7232 for additional
comments, explanation and information which you may require in

considering this request for a permit to discharge geothermal fluid.
Your attention to this matter is greatly appreciated.

Sincerely yours,

juc. 30\):»..1‘&:\

J. L. lovenitti
Senior Geologist

JLI/ma

enclosures



Department of Environmental Quality

iks

VICTOR ATIVEH 522 SW. FIFTH AVENUE, BOX 1760, PORTLAND, OREGON 97207 PHONE: {503) 229-5696

Governor
February 10, 1986 00\(\,
& e"’e})
by 4
®  Mr. J. L. Lovenitti e. 9 9
Senior Geologist 5§0 6

Diamond Shamrock : | ‘ 496ba9
Thermal Power Company

3333 Mendocino Ave., Suite 120

Santa Rosa, CA 95401

Re: Special Permit
Lease OR 12344
Marion County

Dear Mr. Lovenitti:

We have reviewed your plan for disposal of geothermal fluids and excess
drilling mud and cuttings from your proposed thermal gradient hole in the
Mt. Hood National Forest, and find it acceptable to this agency.

Therefore, you are permitted to dispose of the mud and excess fluids on
adjacent forest lands provided the method and area of disposal are approved
by the Mt. Hood National Forest, they can be spread in such a way

which would preclude them entering any waterway, and the water or mud
contains no constituents in concentrations hazardous to the flora or fauna
of the disposal area.

Prior to disposal, the mud and fluids shall be analyzed for constituents
which may be hazardous to the flora or fauna and a copy of the analysis
shall be sent to the Department for approval prior to disposal.

If it is determined that disposal as proposed may damage the flora or fauna
at the disposal site or may enter public waters, the permittee shall
propose to the Department an acceptable alternative method of disposal.

If you have any questions, please contact us.

Sincerely,
___jj§rt&9\\\§§4AULAJ'._,
Fred Hansen
, Director
CKA:1l
WL14

cc: Department of Geology and Mineral Industries
U.S. Forest Service Clackamas Ranger District
Willamette Valley Region, DEQ
Becky Creag, Department of Water Resources



< Diamond Shamrock
Thermal Power Company

September 26, 1985

U. S. Department of the Interior
Bureau of Land Management
Division of Mineral Resources
P. O. Box 2965

Portland, Oregon 97201

Attention: Mr. Robert Fujimoto

Re: Plan of Exploration
Clackamas 5000-Foot
Thermal Gradient Hole

Gentlemen:

Enclosed please find five copies of the Plan of Exploration for a 5000-foot
thermal gradient hole on the issued Federal geothermal lease, OR12344 in the
Clackamas region of the Mt, Hood National Forest. At your direction, the Plan
of Exploration has been prepared in accordance with draft (August, 1980) GRO
Order No. 5. The asssociated application for a Geothermal Drilling Permit will
be forthcoming. The Plan of Exploration is being submitted separafely to
facilitate the initiation of site-related activities required for approval of this
plan prior to the onset of adverse weather. This would hopefully allow
commencement of drilling activities on | June 1986, weather permitting.
Federal geothermal lease, OR12344 is presently held by Chevron USA, Inc. In a
letter to the BLM and Surface Manager dated 22 July 1985, Chevron indicated
that Thermal Power Company would act as operator for this hole.

We respectively request an early approval of this Plan. Please contact me at
707/576-7232 if | can be of assistance.

Sincerely,

504. DOQ'W\;“

J. L. lovenitti
Senior Geologist

JLI/ma

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



PLAN OF EXPLORATION
Clackamas 5000-Foot Thermal Gradient Hole

Submittal Date: 30 September 1985
Federal Geothermal Lease: OR12344

Hole Location: Sec. 28, T8S, R8E, Willamette Meridian
Marion County, Oregon

Operators Thermal Power Company
3333 Mendocino Avenue, Suite 120
Santa Rosa, California 95401 s
707/576-7022 :

Drilling Contractors Not designated at this time.
Field Representatives Not designated at this time.

Office Representative: W.L.D'Olier, Vice President - Geothermal Exploration

Proposed Operation and Objectives: Prepare a drillsite and drill/core a 5000-foot
thermal gradient hole., The principal objective of this operation is to determine
whether or not a geothermal system exists in the Olallie Butte region. The hole
would be rotary drilled from surface to 500 feet and cored from 500-5000 feet,
total depth. Drilling and completion of the hole is expected to take sixty (60)
days. A short-term flow test (I - 2 days) may be conducted to obtain fluid
samples and surface flow measurements. A full array of borehole data, including
geophysical wireline logs, would be obtained. Following completion, the hole and
drilisite would be made available to DOE for scientific purposes for a |2-month
period. Access to the drillsite would not be maintained during periods of winter
snows and/or heavy rains.

All operations, associated with the drilling and completion of this thermal
gradient hole, would be conducted in accordance with the governing State and
Federal rules and regulations. This operation is designed to minimize the impact
on the environment while maximizing data collection at acceptable costs.

Estimated Spud Date: | June 1986

Estimated Completion Date: | August 1986



DRILLSITE LOCATION

The drillsite is located within the issued Federal Geothermal Lease OR 12344 in
the NW %, SE%, Section 28, T8S, R8E, WM. It is sited on clear cut No. 30 within
the Mt. Hood National Forest, Marion County (Figure 1). The drillsite lies within
the Clackamas Geothermal Block which had an Environmental Assessment
Report done by the Mt. Hood National Forest in 1981.

PLANNED ACCESS ROADS AND DRILLSITE PREPARATION

The drillsite is immediate to an existing access road (Figure 1). No roadwork is
planned. Figure 2 illustrates a typical rig facility layout for the intended
operation. The drillsite, approximately 160' by 200", will be located on relatively
fairly level ground. Other than actual drillsite clearing, minimal surface
disturbance is expected during site preparation. Care will be exercised to
minimize any impact on ground, second growth trees and drainage changes in the
existing land surface. No significant cut and fill activities will occur. Since no
significant terrain modification will take place during drillsite preparation, a
detailed engineering plan and profile drawing is not presented. Drillsite
preparation will be coordinated with the Forest Service.

WATER REQUIREMENTS

Water supply for the drilling and completion operation will be trucked from
existing stream access sites utilized by the Forest Service. It is expected that
the proposed operation will require about 4,000 gallons per day. Under severe
lost circulation conditions, 25,000 gallons per day may be utilized. All water
withdrawal will be coordinated with the Surface Manager (U. S. Forest Service)
who has already been informed of the projected requirements. The Surface
Manager has suggested a potential tanker fill location where Road 4690 crosses
the Clackamas River (Figure 1). Forest Service suggests that a load of gravel
may be needed to allow the tanker truck greater proximity to the river at the
indicated access point. A water appropriation permit will be obtained from the
Oregon Department of Water Resources.

SUPPORT FACILITIES

No support facilities are planned at the drillsite, other than two small trailers to
house the wellsite geologist and drilling supervisor, a supply parts van and a
portable chemical toilet (Figure 2). Off-duty drilling crews will be responsible
for their own lodging. Two 3-man drilling crews are expected for this operation.
It is anticipated that they would either reside in the town of Detroit or camp at
a convenient location designated by the Surface Manager during the drilling and
completion operation. Upon completion of the hole, all planned support facilities
will be removed.

PREVENTION/CONTROL MEASURES

Fire

The drilling and completion operation will adhere to all Forest Service guidelines
regarding fire prevention and control. These fire prevention methods will
include, but not be limited to, the appropriate fire extinguishers, water and hand
tools on location (with site personnel instructed in their use), spark arrestors, and
an adequate fire break cleared around the drillsite.

-2-



Soil Erosion

As indicated above, minimal surface topographic modification will take place.
Careful grading and the use of an earthern berm will prevent accelerated erosion
or gullying. Forest Service erosion control guidelines will be followed. Site
reclamation will follow Surface Manager directives when the borehole is
abandoned.

Pollution of Surface and Groundwater

During the intended drilling operation, all drilling fluids will be contained in an
excavated sump. The sump will be constructed and lined (most likely with
plastic) to prevent leakage of its contents. Geothermal fluids, if produced from
the well, will be flowed into a large portable steel tank (Baker Tank) and into the
sump (back-up). At completion, these fluids will be analyzed to determine the
presence of hazardous* constituents. If none are present, the fluids will be
sprayed along the existing logging roads as directed by the Surface Manager. If
hazardous constituents are indicated, a joint recommendation by Oregon Depart-
ment of Environmental Quality and Thermal Power Company will be formulated.
This recommendation will be presented to the Bureau of LLand Management,
Forest Service, and Department of Energy for joint approval. The overall risk of
surface and/or groundwater pollution is considered minor, given the minimal
duration (expectedly, |-2 days) of the short-term flow test, the low total flow
volumes which are anticipated, and the intended containment of all fluids.
Waste disposal from sanitary facilities and miscellaneous rubbish is discussed
below.

Air and Noise Pollution

All equipment used in this drilling operation will be muffled and maintained to
minimize noise pollution and comply with existing requirements designated by
. the Surface Manager or .other appropriate Federal and State agencies. As
discussed below, the flow test will be immediately terminated if any toxic gases
are produced. Air pollution is not significant in the drilling operation or during
the flow test.

Public Health and Safety

The drillsite is remote from any area of human activity and/or population center.
Operations will be conducted on a continuous 24-hour per day basis with only
authorized individuals allowed on-site. All non-operational people will be
restricted from the location. Upon completion of the operation, the earthen
sump will be backfilled, compacted and leveled to the drilisite elevation, The
wellhead will be chained and locked té prevent unauthorized opening.

Damage to Fish, Wildlife and Natural Resources

The short-term, transient nature of the intended drilling and completion
operation significantly minimizes any potential negative impacts that may occur
to fish, wildlife and natural resources. Contingency plans are provided below to
prevent and/or control any foreseeable emergency.

*Defined as a chemical constituent whose concentration is at or exceeds State or
EPA standards. :
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Waste Disposhl

The drill cuttings and fluids produced in this operation will be treated as
discussed above. If indicated to be non-hazardous, drill cuttings, mud and fluids
will be spread in a thin layer over the ground. Otherwise, the drill cuttings, mud,
and/or fluid will be trucked to an appropriate waste disposal site. Sanitary
facilities will be treated in a fashion consistent with State and Federal guidelines
and regulations. Miscellaneous rubbish will be taken off-site and disposed of in
disposal sites designated by the Surface Manager.

Monitoring Air Quality, Noise and Drilling Mediums N

For the type and short-term nature of the drilling and completion operation
planned (60 days), air and noise quality are not considered a concern. Hydrogen
sulfide generally is the only gas produced in geothermal fluids which requires
close monitoring. H,S monitoring equipment will be utilized during the drilling
and testing phases.” The drilling medium will be monitored by temperature
gauges to keep the operation in compliance with safe geothermal drilling
practices. The drilling fluid itself consists of water and mud additives which are
non-toxic.

Monitoring Solids, Liquids and Gases

The solids (rocks) produced will be logged and described by the wellsite geologist.
The temperature, pH and fluid conductivity of the geothermal liquid produced
will be measured. At completion of the activities, the fluids will be chemically
analyzed as discussed above. Also as indicated above, HZS will be monitored.

Drillsite Personnel Facilities

As indicated, no on-site housing facilities are planned for the drilling personnel.
They are responsible for their own accommodations. [t is expected that they will
be either housed in the town of Detroit or will camp in an area designated by the
Surface Manager.

Drillsite Abandonment

When the drillsite is abandoned, the procedure will be in accordance with the
- BLM regulations for hole abandonment and Forest Service requirements for
replanting and contour restoration as appropriate.

EMERGENCY CONTINGENCY PLAN

Activities related to the intended 5000-foot thermal gradient slim hole are
divided into two separate phases. These are: Phase I: Drilling and Completion,
and Phase 2: Post Completion - Pre-Abandonment. The Emergency Contingency
Plan will vary with the phase of activity. '

Phase |: Drilling and Completion

During this phase, the drilling crew (3 individuals), TPC drilling supervisor and/or
wellsite geologist will be on-site continuously, 24 hours per day. Additional



personnel present on a transient basis are TPC project geologist and engineer,
geophysical logging crew (2 individuals), and appropriate State and Federal
agency personnel involved with this operation. The TPC drilling supervisor is
responsible for all on-going site activities and will direct any emergency plan. In
his absence, the senior TPC individual on-site is responsible. Two-way
radio/telephone communication is planned with the drillsite. If an emergency
situation does arise, priority is given to resolving the emergency. As soon as
operationally feasible, notification will be provided by the TPC Vice President of
Geothermal Exploration (see Table 2) to all regulatory agencies concerned with
this operation including, but not limited to, the USFS, BLM and DOGAMI.
Written documentation of any significant emergency will be provided to the
appropriate State and Federal agencies as soon as possible, after the event.

The types of emergency situations that may occur in Phase | are fire, injury,
drilling fluid spill, geothermal fluid spill, toxic H,S discharge, and uncontrolled
blowout. The following scenarios will be followéd in case of an emergency on
the drillsite.

Fire
)
All on-site fire extinguishing equipment, including the available
water, will be utilized to secure the situation. Depending on the
severity of the situation, the Mt. Hood National Forest, Clackamas
Ranger District (CRD) office will be notified. If a fire cannot be
contained by on-site personnel, the CRD will be alerted immediately.
Rapid notification of the Forest Service will maximize the safeguard
of on-site personnel and the environment.

Injur

The following two step approach will be followed in the case of
injury: (l) treat with on-site first aid supplies, (2) call for medical
assistance and/or provide immediate transportation to a medical
facility, as appropriate. This latter action will be coordinated with
the CRD and/or the Marion County Sheriff, as needed. Once
notified, the Marion County Sheriff Department will direct
emergency medical assistance.

Drilling Fluid Spill

Drilling fluid is a mixture of water, chemicals and solid particulates,
and is non-toxic. The actual amount of drilling fluid expected to be
utilized in the intended operation is relatively small. The specific
drillsite is not located near any perennial stream. Any drilling fluid
spill resulting from sump leakage or any other discharge will be
contained and cleaned up. If a spill is not easily contained or
endangers a stream, all action necessary to control, curtail, and clean
up the spill would proceed. This may involve contracting heavy
equipment and/or vacuum trucks. Procedures to be followed, as
appropriate, are (1) shut off all drilling fluid pumps, (2) construct
dikes for containment, and (3) repair source of spill as quickly as
possible. Depending on the severity of the spill and/or its impact on
the environment, the Surface Manager would be notified. Clean up
would proceed to Surface Manager's satisfaction.



Geothermal Fluid Spill

Procedures to be followed in case of a geothermal fluid spill are
identical to those utilized in a Drilling Fluid Spill.

Toxic HZS Discharge

The flow test will be immediately terminated if H,S gas concentra-
tion produced during well discharge exceeds an ambient air measure-
ment of 10 ppm taken within five (5) feet from the fluid discharge
point. This level is one-half the value considered safe for eight (8)
hours of exposure by the American Petroleum Institute. The H,S
monitoring equipment utilized during the drilling phase will be used
during testing. :

Uncontrolled Blowout

If well control mechanisms do not succeed in containing fluid flow
from the well, the on-site TPC supervisor will initiate operational
steps to deal with the emergency. The following procedure will be
followed.

l. Secure all drillsite personnel.

2.  Injuries, fire and fluid spill will be treated as
discussed above.

3. Contact TPCs Vice President of Geothermal Exploration
and advise of the emergency status. A detailed assess-
ment of the situation will be provided per Table |.

4,  TPC's Vice President of Geothermal Exploration will
contact all appropriate State and Federal agencies (Table
2)0

. 5. Appropriate steps will be taken to contain the well in the
following priority order: (I) attempt to control hole with
drillsite personnel, (2) control fluid spills as described
above, (3) construct and install required well control
equipment as quickly as possible.

6. Provide written documentation of the event and its
resolution to all appropriate State and Federal agencies
within 30 days of the event.

7. Once contained, return the site to its normal condition
prior to blowout.

Phase 2: Post Cbmpleﬁon - Pre-Abandonment

The wellhead gate will be chained and locked to prevent unauthorized borehole
entry. A prominent sign at the end of access road 013 (Figure ) will identify the
borehole and drillsite, telephone number and party to contact if upset conditions
occur. Periodic inspections of the hole site and access roads will be conducted

except during periods of winter snows.
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When TPC elects to abandon the hole, it will be conducted in accordance with
BLLM regulations and Forest Service stipulations.

ENVIRONMENTAL INFORMATION

Since the BLM will conduct an Environmental Assessment Report for the
intended operation, Thermal Power Company has only included the following
environmental information: the certified statements for the cultural assessment
report and sensitive plant survey, excerpts from the existing Environmental
Assessment Report conducted by the Mt. Hood National Forest (MHNF) in 1981,
and recent communications with the District Ranger of MHNF (Appendix 1).

Regional and Local Geology

The drillsite is situated in the High Cascades portion of the Cascade Range due
north and west of the major, Quaternary stratovolcano Mt. Jefferson. This hole
would evaluate the Clackamas geothermal prospect which lies in the northern
portion of the heat flow anomaly which exceeds 100 milliwatts per meter square
(Black et al, 1983). The drillsite lies in the Olallie Lake Plateau (OLP) which
consists of the relatively uneroded composite cones of Olallie Butte, Sisi Butte
and Pinhead Butte, and Campbell Butte, Pyramid Butte and Double Peaks. None
of the rocks in this area exhibit reversed magnetism indicating that they are at
least younger than the last magnetic reversal: 690,000 years ago. White (1982)
reports the available petrochemical data for this area indicates OLP has
geochemical trends similar to those seen in large, multi-genetic volcanos. This
suggests that this region may be a growing stratovolcano. The stratigraphy and
structure of the Clackamas geothermal prospect is taken from the investigations
of White (1982) and Venkatakishnan et al (1980).

The Quaternary section, ranging in thickness between 0 to 150 feet, is underlain
by a complex and heterogenous series of Teritary rocks. Beneath -it are
2000-3000 feet of Pliocene basalts of the Outerson Formation and Upper
Miocene pyroclastic rocks of the Outerson and Elk Lake Formations. These
rocks are underlain by a thick section of mid-Miocene pyroclastic and flow rocks
of the Sardine Formation and Miocene-Oligocene pyroclastic rocks of the
Breitenbush Formation. Eocene volcanics form the basement. Three principal
fault directions have either been mapped or inferred (linear analysis) as
offsetting Quaternary volcanic rocks. These directions consist of the N-S

trending normal faults which define the W estern Cascade/High Cascade boundary ’

and are responsible for the alignment of the major volcanic cones; and a
conjugate set of shears trending approximately N60°W and N50°E.  These
structures result from the present day N-S compression. The northeast trending
faults have not been identified in the surface mapping. They are inferred on the
basis of regional linear analysis. The most northwesterly trend is clearly the
dominant failure plane direction. The Sardine and Breitenbush Formations were
folded into an asymmetric anticline with the gentler east limb underlying the
prospect area. The rocks dip at 10-15 degrees to the east.

Miocene-Oligocene pyroclastic rocks are considered potential geothermal reser-
voirs. Highly permeable fault zones and their associated zones of fracturing are
additional potential producing features. Thermal waters originating at depth
under the High Cascades are thought to migrate westward and updip to Austin
and Breitenbush Hot Springs.



Hydrology and Meteorology

The drillsite lies at approximately 3850 feet elevation within Squirrel Creek
drainage area which is part of the Clackamas River Basin. Marion County has a
temperate marine climate resulting from the westerly winds coming from the
Pacific Ocean some 80 miles to the west. Average mean precipitation is about
100 inches per year in the drillsite area. About 60% falls from November
through February and only 10% from June through September. Snow comprises
approximately 50% of the precipitation at altitudes over 4000 feet. The
prevailing winds that influence both temperature and precipitation are from the
west and northwest in the summer, and south and southwest in the winter.
Deviations in this pattern are easterly winds that bring continental extremes. In
the summer, this means exceptionally hot, dry weather and cold, clear days in
the winter. Mean annual temperature is about 42°F.

Potential Geologic Hazards

Geologic risk in the area is considered minimal. No faults are known to be
active. Significant landslides do not exist in this portion of the Cascade Range.
The area has a low earthquake potential. There is always the possibility of
volcanic risk given the young, active (volcanically) nature of the High Cascade.
However, no active volcanism is known in this area in recent times and there is
no evidence that this is a serious threat.

Soil, Air, Noise and Visual Studies

The District Ranger indicates that a site specific soil study is required. He also
reports that drillsite activities are expected to produce levels of noise and air
pollution quantities similar to those of a logging operation. No significant air or
noise degradation is expected. The drillsite located in an existing clear cut
parcel within heavy timber stands, is in a visual quality objective (VQO) area
identified as Modification. It is anticipated that the operation should meet the
VQO, given the location of the drillsite and the short-term nature of the
intended activity.

Fauna and Flora

The proposed drillsite does not provide a significant habitat for threatened or
‘ endangered wildlife species. Riparian resources near Squirrel Creek, several
hundred yards distant, could be damaged in the event of a very large overflow of
the drilling sump. Damage would depend on the nature of the overflow. Since
the amount of drilling fluid utilized in the intended drilling operation is minimal
and there is no toxicity to the drilling mud, this concern is considered negligible.
Nevertheless, an earthen berm would be constructed on the downslope side of the
site. Emergency procedures have been designated to not only deal with but also
minimize any sump overflow. A sensitive plant survey of the drillsite has been
conducted and is provided in Appendix 2. No rare, endangered or sensitive plants
exist on the intended drillsite.

Current and Prospective L_and Uses

The land is used for general forestry purposes. The area is managed for timber
production, wildlife and recreation. The specific area of the drillsite was logged
by the clear cut method approximately four to five years ago. No change in land
use surrounding this drillsite is foreseen.

-8-



Sites of Cultural, Historical or Archeological Value

A cultural, historical .and archeological assessment of the drillsite has been
conducted. |t is provided in Appendix 3. No cultural, historical or Native
American sites were located in this drillsite.

Wildlife Migration Routes, Water Holes and Habitates

The drillsite will not disrupt any major migration routes. Spotted owls may visit
the site but areas managed for their habitat are located a significant distance
away. Elk use the area during the spring and fall as they move up to the high
country from the Clackamas River and back again. No critical waterholes or
riparian habitats should be affected since the site is dry during the summer.

JLI/ma



TABLE |: ASSESSMENT OF UNCONTROLLED BLOWOUT

General physical description of situation, location, and size.
Any personnel injuries.
Any fire on-site, off-site, cause (oil, brush, etc.)

Nature of fluid escaping: type, volume and direction of flow on
the ground. General or localized release point.

Is any gas detected?

Is noise level too high to hear spoken words on site?
Can you see? Lights operational?

Rig or other equipment on site? Damaged?

Control procedures undertaken.

Estimate of time required to contain well and any geothermal
fluid runoff.



TABLE 2: EMERGENCY NOTIFICATION LIST

Thermal Power Company Personnel

W. L. D'Olier
Vice President
Exploration

R. C. Bowden
Drilling Supervisor

Regulatory Agencies

U.S. Dept. of Interior

Bureau of Land
Management

U.S. Dept. of Agriculture

Mt. Hood Forest Service

State of Oregon

Department of Geology
& Mineral Industries

Dept. of Environmental
Quality

Emergency Services

Marion County Sheriff

Office
Home

Office and Home

Oregon State Office

Supervisor's Office
Clackamas Ranger Dist.

after office hours
Steve Calish

Portiand Office
Dennis L. Olmstead
William L. King
Donald A. Hull

Emergency Management
Services
Portland Office

707/576-7040
707/585-7677

505/327-6419

503/231-6949

503/666-0700
503/630-4256 or
503/834-2228
503/630-6884 (home)

503/229-5580
503/231-3835 (home)
503/64-9331 (home)

- 503/281-4895 (home)

1-800-452-031 |
503/229-5325

503/588-5032
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APPENDIX I: Relevant communications with Forest Service,
Clackamas Ranger District



United States Forest Clackamas Ranger District 61431 E. Hwy. 224
‘Department of Service Estacada, OR 97023
Agriculture

Reply to: 2820
Date: August 16, 1985

Joe lovenitti

Thermal Power Co.

3333 Mendocino Ave., Sulte 120
Santa Rosa, CA 95401

Dear Mr, lovenitti:

This letter answers questlons raised during the August 8, 1985, viIsit to the
proposed geothermal drill site at the end of the 013 spur off Road 4691120,
Toplcs covered Include the need for sensitlive plant and cultural resource
surveys, erosion control requirements, and avaliable water sources.

A sensitlve plant survey will be required. A |lst of prospective bldders used
by the District for similar contracts Is enclosed, but any qualified botanlist
should prove acceptable. A cultural resource survey will be needed also.

The dril! contractor wll! need to control soll eroslon that could result from
his operations. A copy of erosion control measures prescribed for timber sales
Is enclosed. Similar actlions would be recommended to the driil contractor.

The nearest water source Is a tanker fll] located where Road 4690 crosses the
Clackamas Rlver, about four miles from the dril| site. A load of gravel might
be needed to allow the tanker truck to get close to the river, but the access
ramp exlists now.

Please contact Steve Callsh If you need further Information.

Sincerely,
E. R. HARDMAN .
District Ranger . S
eC
enclosures Qe vb@
6@01 )



United States Forest Clackamas Ranger District 61431 E. Hwy. 224
Department of Service ' Co Estacada, OR 87023
Agriculture
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Reply to: 2820

RECEives

IVED Date: August 26, 1985
| AUG 2 9 19g5

Joe lovenittl

Thermal .Power Co. TPC-sama Rosa

3333 Mendoclino Ave, Sulte 120
Santa Rosa, CA 95401

Dear Mr. lovenittl:

This letter responds to your additional Inquiries regarding the proposed
geothermal drlll site. Toplcs covered include: solls, vlsual management, alr
and nolse pollution, wildlife migration routes, watering holes and habitats,
fauna, and current and prospective land uses. Statements pertain to drliling
activities only; the effects of geothermal development are not addressed.

The blanket environmental document on geothermal testing refers to solls data
In the M+, Hood Soll Resource Inventory (SRI). The SRI| states specifically that
It 1Is Intended for broad scale planning. Slite specific planning will requlire a
more detalled analysls of soll condlitions.

The vlsual quallfy obJective (VQ0) for the proposed drili site Is Modiflicatlon.
Under Modiflication, management activities may dominate the origlinal
characteristic landscape. Since the drilll site Is located In an exlsting
clearcut, and since drilling should be brief, actlivities should meet the VQO.

The drill slte Is located In a remote area. The current level of alr and nolse
pollution Is extremely low. Drlll| activities are expected to produce nolse and
alr pollution quentities similar to those experienced during a logging
operation. Based on experience with logging shows, this level of alr and water
degradation |Is not expected to cause significant Impalrment of local alr and
water quallty.

The proposed drill site does not provide signiflicant habitat for threatened or
endangered wildlife specles. Spotted.owls may visit the spot, but areas managed
for their hablitat are located a significant distance away. Elk use the area
‘during spring and fall as they move up to the high country from the Clackamas
River and back agaln, but the drill site is not located where It wlll disrupt a
ma Jor mlgraflon route. .

No critical watering hole or rlparian habltat should be affected, since the
slte Is dry during the summer. Riparlan resources near Squirrel Creek, several
hundred yards distant, could be damaged In the event of a very large overfliow
of the sump pond. Damage would depend on sump toxliclty.

Currehfly, the land Is used for géneral forestry purposes. The area Is managed
for timber production, wildlife, and recreatlion. No change Is foreseen.

Slncerely. i ‘ '

E. R, HARDMAN
District Ranger



APPENDIX 2:  Sensitive Plant Survey Report



SENSITIVE PLANT SURVEY REPORT
CLACKAMAS 5000-FOOT THERMAL GRADIENT HOLE DRILLSITE
MT. HOOD NATIONAL FOREST

Jean L. Siddall
Lake Oswego, Oregon
September 20, 1985

Data gathering meeting with the Forest Service On September 17, 1985, the contractor

met with Steve Calish and Ron Auler of the Clackamas Ranger District, Mt. Hood National
Forest to review the data available for the drillsite area. This data included: a list of

the sensitive species known to occur on the Clackamas Ranger District, the District map

on which all the known sites for sensitive species on the District have been plotted, the
Siddall/Brown August 9-10, 1979 survey report for the Si Timber Sale in which the

drillsite is located, and the Siddall 1980 "Plant List - Clackamas and Estacada Districts,

Mt. Hood National Forest." They also requested that | complete the attached "Documentation
of Biological Evaluation for Sensitive Plant Species, " which is to be included with your
report to the Forest Service,

Ground survey. On September 18, 1985, a ground survey of the flagged 160' x 200"
drillsite was made by "wandering traverse." Surveys were also made of the adjacent
areas of the harvest unit surrounding the drillsite, and of the standing timber east and
north (downslope) of the harvest unit which seemed to offer the best potential habitat

for sensitive species, especially Botrychium spp., Lycopodium spp. and Streptopus
streptopoides. Lists of the plants seen in each area were made.

Survey report. No rare, endangered or sensitive plants were seen in the drillsite or in
the surrounding harvest unit, nor would any be expected at another time of year.. Much
of the drillsite area is cobbly, bare ground regenerating to Pinus contorta and Picea
engelmannii, with scattered Rhododendron macrophyllum, Spiraea densifiora, and
Xerophyllum tenax . The Cornus canadensis and other herbaceous species are surviving
in the shade of down logs.

The timbered area to the notth, downslope from the drilisite, is more mesic, and looked
like potential habitat for the sensitive species mentioned above, especially when
Strdtopus roseus, o common associate of Streptopus streptopoides, was found, but no
sensitive species were seen here either.”

A list of all species seen, both in the drillsite and in the harvest unit and timbered areas
to the north and east of the project area, is attached as Appendix A. A sketch map of
the route of survey is also attached. :



APPENDIX A

LIST OF PLANT SEEN SEPTEMBER 18, 1985

CLACKAMAS 5000-FOOT THERMAL GRADIENT HOLE DRILLSITE, NW2 SE# Sec. 28 T85 R8E
CLACKAMAS RANGER DISTRICT, MT. HOOD NATIONAL FOREST ' :

Jean L. Siddall
Lake Oswego, Oregon

[Symbols used: r =regenerating only; L =local;
++ =dominant; x = present; - =very few]

TREES

Abies amabilis
Abies lasiocarpa
Picea engelmannii
Pinus contorta
Pinus monticola
Tsuga heterophylla
Tsugoe mertensiana

Pacific silver fir
subalpine fir
Engelmann spruce
lodgepole pine.
white pine
western hemlock
mountain hemlock

Drillsite

r

r++
r++

r

- [There is an inferésting lack of Douglas-fir and cedar in this area]

SHRUBS

Alnus sinuata
Amelanchior alnifolia
Arctostaphylos nevadensis
- Berberis nervosa
Castanopsis chrysophylla
Ceanothus velutinus
Pachystima mysinites
Rhododendron macrophy llum
Ribes lacustre

Rosa gymnocarpa

Salix sp.

Spiraea densiflora

var. densiflora

Vaccinium membranaceum
Vaccinium ovalifolium

FERNS

Polystichum munitum
var. imbricans
Pteridium aquilinum

Sitka alder

western serviceberry
pine-mat manzanita
Cascade Oregongrape
golden chinquapin
sticky laurel

Oregon boxwood
Pacific rhododendron
prickly currant
baldhip rose; little wild rose
willow

subalpine spiraea

thin-leaved huckleberry
oval-leaf huckleberry

imbricated sword-fern

bracken

XXXXI"IXIXXXX

T

Harvest unit

adj. to site

x

X X

X X X X

x

Forest to north

T

X X X

T % X x x X t Forest to east



Siddall plant list - page 2

HERBS

Achlys triphylla
Anaphalis margaritaceo
Anemone deltoidea
Anemone oregana
cf. Arnica sp.
Aster occidentalis
Chimaphila umbellata
Cirsium vulgare
Clintonia uniflora
Cornus canadensis
Epilobium angustifolium
Epilobium cf. glandulosum
Fragaria vesca var. bracteata
Fragaria virginiana
var, platypetala
Gaultheria ovatifolia
Gayophytum nuttallii
Geum macrophyllum
Gnaphalum macrocephalum
Hieracium albiflorum
Linnaea borealis
Lupinus sp.
Mitella breweri
Mitella ovalis
Penstemon cardwellii
Polygonum cf douglasii
Potentilla drummondii
Potentilla glandulosa
Pyrola secunda
Rubus lasiococeus
Rubus ursinus
Senecio triangularis
Smilacina stellata
Streptopus roseus
Thalictrum sp.
Tiarella unifoliata
Trillium ovatum
Valeriana sitchensis
Veratrum sp.
Violo glabella
Viola sempervirens
Xerophyllum tenax

[No attempt was made to key out the Juncus sp., Carex sp. or grasses present; they are past

vanillaleaf

pearly everlasting
windflower

Oregon anemone

arnica

western mountain aster
prince's-pine

common thistle
queenscup; beadlily
bunchberry; Canada dogwood
fireweed

common willowherb
woods strawberry
broad-petalled strawberry

Oregon wintergreen
spreading groundsmoke
large-leaved avens
slender cudweed
white hawkweed
twinflower

lupine

Brewer's mitrewort
oval-leaved mitrewort

‘Cardwell's penstemon

Douglas knotweed
Drummond's cinquefoil
glandular cinquefoil

- one-sided wintergreen

three-leaf bramble
Pacific blackberry
arrowleaf grounsel
starry Solomon-seal
rosy twisted-stalk
meadowrue
coolwort

trillium

Sitka valerian
false hellebore
Johnny jump-up
evergreen violet
beargrass

the stage where positive identification is possible.]

1 X X

%

X X

X
X
L+

X X X X

L+

X X X X

X

X X

X X

x

X X X 1

X X X



PLANT SURVEY SKETCH MAP
CLACKAMAS 5000-FOOT THERMAL GRADIENT HOLE DRILLSITE

MT. HOOD NATIONAL FOREST
Jean L. Siddall

Loke Oswego, Oregon
September 18, 1985

NW3 SEZ Sec.28 185 R8E

XF\m&t 4

31,--4; V(_:}J-L\r\ — AR J/Jw,\
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~— Route of survey



DOCUMENTATION OF BIOLOGICAL EVALUATION FOR SENSITIVE PLANT SPECIES

EVALUATOR Jean L. Siddall

~ Clackamas 5000-Foof

I.  AREA IN QUESTION: Sale Name thermal gradient T 85 R 8E  grg 28 NWa SE4
' ‘ hole drillsite (Si T.S.) . :
TRI Compartment # and name __ 3211 Si Lake

celi(s) _________ (for sensltlive plant sites only)
tl. IS THERE POSSIBLE HABITAT IN THE AREA?

Criterla: All springs, perennial or late running streams, lakes, bogs,
meadows, generally wet areas, and open rocky outcrops are considered.
Portions of such habitats may be deleted from conslideration [f after
preliminary fleld searches, consultation with knowledgable persons, or
Interpretation of photos the evaluator concludes that such portions do
not warrant a search.

Results: _ Most of the habitat in the immediate drillsite area is cobbly and dry.

Specles considered possible in the area are checked below:

Agoseris elata > Corydal Is aquae-gsel Idae
Arabls furcata Draba aureola

% Aster gormanil Erigeron cascadensis
Botrychium boreale % Lycopodium annot!num

¥ Botrychlum lanceolatum Lycopodlum complanatum

¥ Botrychlum lunaria Lycopodium inundatum

> Botrychium simplex % Lycopodium selago
Calmagrostis brewer! Ophioglossum vulgatum
Campanula scabrella Phlox hendersonil

Corallorhlza trifida
1. {F HABITAT 1S PRESENT ARE THERE SENSITIYE PLANT SPECIES PRESENT?

Fleld search descrIption: On September 18, 1985, a botanical survey was made
of the drillsite, the harvest unit adjacent to the drillsite, and areas in the standing
timber north and east of the site. The drill site area is dry and cobbly; the adjacent
area of the harvest unit downslope supports a Carex-Aster occidentalis association;
the area to the north under the trees is mesic with ephemeral drainage.

Results: _ No sensitive species were found either in the harvest unit or in the
adjacent timbered areas surveyed. The more mesidarea just north of the harvest

unit looked like potential habitat for Streptopus streptopoides, and S, roseus, a

common associate is there, but no S. streptopoides was seen. Of inferest is the
absence of Douglas-fir and cedar in the immediate area, and the presence of

alpine species, subalpine fir, Spiraea desiflora and Valeriana sitchensis. This
is indeed a cold pocket.

Signature Date ?74";/33’

* knou/.\"h o romy o [ et



APPENDIX 3¢  Cultural Resource Survey Report



CULTURAL RESGURCE, SURVEY
PROPOST D CLACKAMAS GEOTHFERMAL DRILL SITE
MT, HOOD NATIONAL FOREST

Introduction

At the request pf Thermal Power Company, a cultural resource survey
of the proposed Clackamas 5000-ft, thermal gradient hole drill site
was accomplished on 18 September 1985 by Sandra L, Snyder, contract
archaeologist, Prior to this field work, on 17 September 1985, an
orientation meeting was held at the Mt, Hood National Forest Clackamas
District (Rippledbrook) Ranger Station, In attendance were district
' personnel Steve Ca]ish; ORA, and Ron Alder, botanist, who provided
maps and background information on the project areca to Jean Siddall,
contract botanist, and Snyder. Don Palmer, district cultural resource
technician, was unahle to attend, however information relating to
previous cultural surveys in tbé area was provided to the contfact
érchaeo]bzist at a later date,.

Methodology

The rroposed drill site is within an early 1970's clear cut located
in the NW4% of the SEY Section 28, T&S, RB8E at an elevation of approxi-
mately 3700 ft, in the Sauirrel Creek drainage. An area measuring
roughly 250 x 300ft, within tﬁe félatively level northeast quadrant of
the clear cut was designated the focal survey plot; a portion of that
bleck was then staked and flagged by Thermal Power Company personnel to
delimit actual drilling activities,

Following an informal surface recrnnaissance within the clear cut
unit as a whole, a more intensive examination of the project area‘wés

conducted, Walkine transects spaced at 3-5 meters, surface soils were



inspected for chipned and ground stone artifacts, lithic debitage
resulting from the nroductioﬁ and maintenance of such tools, as well
as signs of hunting blinds, rock cairns, and other prehistoric and
historie cultural features w-ich would potentially be preserved in an
open, unprotected site,

Surface visihil{ty ranged from gond to fair, depending on location
within the project area, On the eentle slopes of the southern half of
the survey nlot, slow regrowth, even of low herbaceous plants, p-r-
mitted adenuate s0il exposure for survey purposes., Although charred
logs remainino from earlier broadcast burning were scattered through-
out, in only a few instances did they signifiéantlv probibit examina-
tion of surface sonils,

Much of the slope surface was littered with small gravels and
cobhles, however none evamined bore any sign of alteraticn through
human use. Two large houlders resting near the survey plot's south
corner were inspected for rock aft,‘also with negative results. The
base of the slope is truncated by a rock-filled drainage and road
bed which provides access to the clear cut from forest roads. Examin-
ation of the resulting 30-70cm, cut bank was accomplished by shaving
back 3-5¢m, of soil with a trowel, No subsurface cultural materials
or other indications of human occupational features were in evidence,

The northern nortion of the project area is flat and prohahly quite
bogey in sprinc after snowmelt, 'Visibility in this section was more
restricted due to frenuently heavy ground cover of moss, grasses, 1qw
Qines, and a varietv of herbaceoué plants, interspefsed with young
conifers, As on the slépe ahé&e, charred logs and stumps were present
but proved only minor -detriments to survey objectives, These re-

strictions were balanced by numerous mounds of loose snil around rodent



bhurrows, shallow dry gullies, and patches of exposed soil around the
margins of the clear cut which may le remnants of a fire line, all of
which provided excellent survey opportunities. In both sections of
fhe survey plot, transects were suprlemented. by closed examination of
exposed 8~ils in order to compensate for apots of poor surface
visibility,

Results

ﬁeither the informal inspection of the clear cut nor closer sc;utiny
oflthe nroject area proner vielded prehistoric or early historic
culturél materials or features, The oﬁly signs of human activity in
the aréa are clearly recent in origin,

Information gained during a telephone conversation with Don Palmer
on 19 Sentember 1985 indicated that there was no record of a cultural
resource survey for this timber sale but that others in nearhy areas
conducted since 1977 have proven negative, Palmer's information was
further suprorted by Dr, Leland Gilsen, archaeologist for the State
HBistoric Preservation Office., After checking site files and survey
reports relevant to the project.area, Gilsen reported that while there
are sites recorded for hot springs, creeks, and other locations within
that part of the Clackamas district, no recorded sites, including those
of Native American religious significance, fall within the immediate
vicinity,

This seeming lack of cultural resources, while not the fiﬁal state-

~ment on site distribution, may reflect what is known of prchistoric and
historic exploitation of the Cascades. Data from the few excavated
Caécade archaeolopical sites surgest at lgast seasonal forays into
foothills and hirher elevations of this mountain range since 8000 years

B.P, (Before Present), well before the 690C B.P, eruption of Mt, Mazama



‘blanketed much of the Cascades with ash,

Both the distribution of recorded Cascade sites and the nature of
their cultural materials support land use patterns known from ethno-
graphic times, In the late prehistoric/contact period of the late 18th
century, a number of Native American groups populated western and central
Oregon,‘many of whom traveled into the mountains for hunting; fishing,
blantvcollecting, and individual spirit or vision quests, In what is
now Mt, Hood National Forest, the groups known as Molalla and Clackamas
were the most comron occupants in the early 19th century, wintering at
foothills village sites then mrving back to a variety of higher elevation
s8ites as floral and faunal resources became seasonally available,

Because many resources were available for only a limited time and in
limited quantities at any one location, these groups as well as others
exploiting Cascade resources followed a carefnlly scheduled series of
movements, coming together in groups of several families in order to
harvest a trief but abuﬁdént resource such as fish runs or ripqning
berries, or snlintering into single family groups to take advantage of
more sparesely scattered resources. The resulting pattern of site
distribution, then, has shown more freguent and intensive use of areas
near lakes, rivers, marshes, and other areas of floral and faunal con-
centrations,

As might be expected, a web of-trails facilitated movement throughout
the Cascades, perhaps following routes which later became paved roads or
foot paths still used todav, Archaenlogical sites have heen identified
in areas which may have been adjacent to these trails as well as in areas
removed from either likely major resource concentrations or travel
routes, These sites are often quite small, suggesting only brief

occupation or activities of a very few people. In many caces they



contain only lit-ic debitage produced in the manufacture or maintenance
of stone tools and tonols which are not culturally or chronologically
diagnostic, These "lithic scatters™ are found in a wide variety of
settings, inclu-ing sites which to modern eyes are of questionable
purpose, It is this type of site which would have been the most
likely encountered during this cultural resource survey,

Other categories of aboriginal sites found in the Cascades include
rock cairns, usvally located on a ridge line and associated with an
individual's personal vision quest, and rock art on bhoulders and rock
outcrops, The latter appear to be infrequent in the Cascades, particularly
in comparison to their occurrence along thé Columbia Gorge and in Central
Oregon,

Ethnogranhic and hristoric records of traditional Native American'
lifeways, although sketchy due to dréstically lowvered population numbers
and disruption of cultur~1l patterns following the devastating malaria
epidemic of 1829-30, provide some site-specific information relevant
to the nroject area; Both before and after establishment of the Warm
Springs Reservation in 1855, what is now the Olallie Lake Scenic Area
(south of the project area) was a focal point for hunting and plant
collecting by Molalla as well as Wasco, Tenino, and Paiute croups residing
along the east slope of the Cascades, North of the project area, these
and other groups harVested'hucklgﬁerries wi:ich grew in abundance in the
Upper.Roaring and Salmon River drainéges. Of course there were other
foci outside these locations but apnrarently none of similar magnitude
in or near the recent survey locale,

Significant incursions by EuroAmericans into the Upper Clackamas
took place in the 1840's, The area's importance in the earlier fur

trade and later mining activities seems to have been negligible



although the Upper Collawash River, several miles west of the project
area, was exnlored for gold and silver deposits following successful
ventures in the Uppef Molalla River and Battle Ax district in the 1860's
and 1870's, More recent activities by the Forest Service and Civilian
Conéervatiou Corp have focused on locatinnsAannrOpriate for fire lookouts,
administrative centers, and development of hot springs, thus bypassing
the area under study,

Conclusions and Recommendations

In sum, while both archaeo]ogical data and written documentation
support a long and varied history of human expléitation of the Cascades,
neither the literature and records reviewed nor the surface recon-
naissance produced any physical evidence of significant prehisbric or
historic activities within the nroject area, Neither is there any
record of this locale figuring in Nati?e American religious practices,

Given these results, it is sucgested that the proposed geothermal
drilling nroject will have no adverse impact on either prehistqric or
historic cultural sites and should proceed as planned. If cultural
materials are encountered during the course of the project, Don Palmer
should be notified immediately and, with the assistance of Dr. Leland

Gilsen, assess site =ignificance before work at the drill site continues,
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Department of Geology and Mineral Industries

_"__‘s/ ADMINISTRATIVE OFFICE
“CTOR ATIvEN 1005 STATE OFFICE BLDG., PORTLAND, OREGON 97201 PHONE (503) 229-5580

]

January 10, 1986

: RECEIVED
W.L. D'Olier
Vice President JAN 131986
Geothermal Exploration
Thermal Power Company TPC - Santa Rosa

3333 Mendocino Avenue, Suite 120 . C;
Santa Rosa, CA 95401 :
Dear'Mr. D'Olier:

Enclosed is Thermal Power Company's Permit 124
effective January 9, 1986 for the drilling of CTGH-1, Marion
County. The January 1984 stipulations approved by the State
Geologist are conditions of this permit.

Please call us approximately six hours before the
surface casing pressure test is to be made as we will want
to inspect the blow-out prevention equipment.

In reference to specifications listed in the Plan of
Exploration and supporting materials, the "double control
gate" of the BOP must consist of pipe and blind rams. 1In
addition, the choke manifold must have a gauge and two
valves, and there must be a drill string safety valve on the
rig floor. Finally, the plugging program should list plug
lengths as 100 ft. for shoe and lap plugs. Please notify us
who the field supervisor will be and how to reach him when
you move in.

If we can be of assisﬁance, please let us know.
Sincerely,

Jppeseds X Htusfod—

Dennis L. Olmstead
Petroleum Engineer

4DLO:ak

Enclosure

'. | eisimine & OR-CL. -0 2
. | s % A
| | Araten,




S1IX OF pME S1IL OF CARLIG WRICHT FER FOOT ~COUPLING GRADE AETTING DIFTY QUANTITY OF CIMDIT

(Collars & hreads Yo Mttom
14-3/4" 11-3/4" 28 1bs. N/A 1/4" wall 0 30 25 cu. ft.
10" or 9-7/8" ™ 26 lbs. Buttress K-55 0 500 266 cu. ft.
6" or 5-5/8" 4-1/2 11.6 bs. Long K-55 450 | 4000 605 cu. ft.

22, VTAOPOSID MORK SUOARY

Prepare 160’ x 200’ drillsite pad and lined sump adjacent to existing acecess road into clear cut parcel 30. Move in truck_mounted rig.
Drill 14-3/4" hole to 30’ depth, run 11-3/4" conductor to bottom and cement to surface. Drill 10" hole to 500' depth; run 7" K-55 26
pound Buttress casing to bottom and cement to surface. Install casing head on 7" casing, then BOPE consisting of a double control gate
and Hydril. Test BOPE per BLM regulations. Diamond core with HQ heads to 5000'. Run geophysical borehole log suite to 5000'. Open

HQ hole with 8" bit to 4000" or other selected depth; run 4-1/2" K-55 11.6 pound LT&C casing to 4000', cement solid from shoe to lap
in 7" casing at 450'-500' depth. Briefly flow well to obtain expected geothermal fluid samples. Hang 2-7/8" J-55 tubing string to 5000%
fill same with water. Release rig; leave CTGH-1 shut-in awaiting DOE high precision temperature log.

‘This will be a vertical borehole; no directional dnnmg/conng practices will be applied. However, borehole directiona) surveys will be
run with the geophysnca] logging suite.

This deep thermal
of Energy ss, par o
and 2) tra

adient hole would be drilled under a Cooperative Agreement between Thermal Power Company and the U. S. Department
e DO program to 1) gather data to characterize the deep hydrothermal resource of the Cascades volcanic region
e public in order to stimulate further development of hydrothermal resources.

— T e ssisnt spae an sovres sido ot torm

= %L D'Olier Ttrlice President, Geothermal Explaration BATE 14 Nowember 1985
— Dty X U Petroleun Engineer (DOGAMI)
oo DLty L Olweobler wma Petroleum Engineer -

cworrroms or wrsons, o am, NOTE: This permit is valid only if land use approval is obtained from the
_ounty or city in which the drilling takes place, and provided these authorities make a determinatio
pomp‘pg_nce \mw l.s"'c(a,‘;‘tc‘-;vg1':de goal S. Issuar;g_e of th1s oermt 1s“n&t_ .,..f}u”,‘ﬂ.?ﬁ.\.of.‘ Smplmrlgs 'uic'h
™e Daitad States (rimiaal Code (10 D.5.C. xoou sakse it o erl.n.tnl otlnu ts make & willfully false statement or representation to any Departmert
-' r of the United Ftatee a8 to eny Bettar withis Its jwisdistien,

-he ..atewide Planning Goals or the acknowledged comprehensive plan. Permit expires 180 days
from date of issue. (Ses Lnstrections sa reverse side)



January 1984

STIPULATIONS WHICH APPLY TO GEOTHERMAL DRILLING PERMITS

1.

10.

11.

The operator of a geothermal well must keep a daily record of work,
collect drill samples, and maintain a log of rock formations penetrated.

If redrilling, deepening, altering of casing, testing or plugging

is planned, notice must be given to the Department on Form 5,
"Miscellaneous Notices and Reports on Geothermal Wells.” Approval or
disapproval can be given by phone. but work approved in this way must
still be proposed in writing by the operator.

Well summary (Form 8), well history, representative drill samples and
copies of borehole surveys must be submitted to the Department within

60 days after completion, abandonment, or suspension. These records

will be kept confidential for a four—year period from date of completion,
abandonment, or suspension.

In the event of an emergency or blow-out, a Department representative
should be contacted as soon as possible:

Dennis L. Olmstead - Petroleum Engineer (503) 229-5580 office
_ (503) 231-3835 home

William L. King - Petroleum Geologist (503) 229-5580 office
(503) 644-9331 home

Donald A. Hull - State Geologist (503) 229-5580 office

(503) 281-4895 home

John D. Beaulieu - Deputy State Geologist (503) 229-5580 office
(503) 234-6323 home

Permission must be obtained from the State Department of Environmental
Quality (DEQ) for any extraordinary offsite disposal of drilling mud
or wastes or any other emergency that could affect adjoining properties.

No fluid shall be discharged unless a permit has been issued by the
State DEQ.

Notice is to be given to the State Geologist or his representative:
a. Prior to construction of drill site and sump.

b. Prior to BOP tests after running casing strings.

c. Prior to performing work to complete or abandon a well.

d. Prior to pulling casing strings.

e. Prior to deviating a well from the vertical.

f. In the event of fire, spill of fluids, or serious accident.

Unless the surface owner wants the drilling pad to be left, the site
is to be restored to as near original condition as is practical,
including revegetation using native species. Recommended seed mixture
can be obtained by calling the Department of Fish and Wildlife at’
(503) 229-5679.

This permit does not include land-use approval A separate approval
should be obtained from the county or city in which the drilling
takes place.

The State Geologist or his representative may enter the site at any time
to make inspections and/or witness work done.

Release of the bond will be granted following proper plugging of the
hole, restoration of the drill site, and filing of the required records.




CRAIG 0. LUEDEMAN

MARION COUNTY  pamming T s s

Building Inspection 588-5147

DEPT. OF ENVIRONMENTAL SERVICES Risk Management  58R.5294

Senator Building » 220 High Street NE @ Second Floor ¢ Salem, Oregon 97301-3670

January 27, 1986

W.L. D'Olier | | REC=-
3333 Mendocino Avenue EC,.-, VED
Suite 120 : FEB 7

Santa Rosza, California 95401 . 1988

TPC -8
a
Dear Mr. D'Olier: Nta Ros-

)

I am forwarding you a copy of our response to the request for review
from the State Department of Geology and Minerals Industries. I hope
this will meet your needs. If you need more information or want further
clarification please contact me at (503) 588-5038.

Respectfully,

DO, 4

Norman Bickell
Assistant Planner

Enclosure

MNB/dh



- CRAIG 0. LUEDEMAN

MARION COUNTY Planning - s8m.5008

Building Inspection 588.5147

DEPT. OF ENVIRONMENTAL SERVICES Risk Management 5885294

Senator Building * 220 High Street NE ¢ Second Floor ® Salem, Oregon 97301-3670

December 26, 1985

Mr. William King

Petroleum Geologist

Department of Geology €& Minerials Industries
910 State Office Building

Portland, Oregon 97201

Dear Mr. King:

Thank you for forwarding a copy of the application of Thermal Power
Company to drill a geothermal test well in a portion of the Mt. Hood
National Forest located in Marion County.

Because the site is federally owned land our Zoning Ordinance (Section
110.820 (a)) exempts this activity from the usual conditional use permit
requirements. It stipulates however that the activity must be managed
in a manner consistent with the intent of the County Camprehensive Plan
and Zoning Ordinance and the Land Policy Management Act of 1976.

The issues we would address if the proposal were located on private

land include: Fire hazard management, containment and disposal of drill
spoils, removal of all equipment and structures, revegetation, erosion
control at the site and along any new access, and prevention of public
access to the site during and subsequent to drilling. '

If, in issuing your permit, these factors are adequatély addressed, we
would have no objection to the issuance of the permit and it would
comply with our ordinance requirements.

Thank you for the opportunity to comment.
Best S,

Dot

Russell Nebon
Chief Planner

RN/dh



< Diamond Shamrock
Thermal Power Company

January 21, 1986

Mr. Norman Bickell

Marion County Planning Department
220 High Street NE

Salem, Oregon 97301

Dear Mr. Bickell:

Thermal Power Company is planning to drill and complete a
5000-foot thermal gradient hole in the Mt. Hood National Forest on
the issued Federal geothermal lease OR 12344 in the NW /4, SE |/4
of Section 28, T8S, R8E, Willamette Meridian, Marion County,
Oregon. The operation is estimated to be 60-days in duration
beginning on | June 1986 and completing on | August 1986.

As we discussed, | am enclosing, for your information, a copy of the
Plan of Exploration and Application for a Geothermal Drilling Permit
submitted to the BLM Portland. These documents were also sub-
mitted to the Oregon Department of Geology and Mineral Industries
for a State Geothermal Drilling Permit. The application for a
Geothermal Fluid Discharge Permit submitted to the Oregon Depart-
ment of Environmental Quality, and a request for an exception to the
basin program for the Upper Clackamas River, as well as the
application for Permit to Appropriate Surface Water submitted to the
Water Resources Commmission, are also provided.

If there are any questions regarding the intended operation, please do
not hesitate to call me at 707/576-7232.

Sincerely,
A_g, 3.9 Jv;..'%

J. L. lovenitti
Senior Geologist

JL/ma

g‘hermal Power Company o
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 95401

Phone 707 576-7022



UNITED STATES
-DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Bond #553 4qeg | el Numbe:

Premium: $300.00

NATIONWIDE-STATEWIDE GEOTHERMAL RESOURCES LEASE BOND
Act of December 24, 1970 (84 Stat. 1566)
" Personal Bond [x' Corporate Surety Bond

This Bond Replaces Insurance Company of North America Bond ¢M 11 B7 61
KNOW ALL MEN BY THESE PRESENTS, That [X]We .[J1, THERMAL POWER CO.

601 California Street, California 94108

San Francisco, as oblip
R obhig

and NATIONAL FIRE INSURANCE COMPANY OF HARTFORD . BS surety, [z:are :1

held and {irmly bound unto the United States, in the sum of ONE HUNDRED FIFTY THOUSAND AND NO/)
($ 150,000.00 ) lawful money of the United States, to be paid to the United States, for the use and bene
of: (1) the United States; (2) any entryman, patentee, or surface owner of any portion of the lands covered by the lea
bearing the above serial number who holds his lands subject to @ reservation of the geothermal resources deposits
the United States; snd (3) any lessee, permittee, or contractor under a lease, permit, or resource sale contract issue
or to be issued, by the United States covering the use of the surface, or the prospecting for, or development of, oth
minera) deposits in any portion of such lands. For such payment, well and truly to be made, we bind ourselves, ar
each of us, and each of our heirs, executors, administrators, successors, and assigns, jointly and severally, by thes
presents.

K the amount of this bond is $150,000, or if it is raised by an attached rider to that amount, the coverage shail exter

to 8l] the obligor’s holdings involving geothermsal resources deposits in the United States. including Alaska, unde: th
Act.

If the amount of this bond is less than $150,000, its coverage extends only to the obligor’s holdings involving gec
thermal resources deposits in the State or States named in Schedule A and to any other State or States that mey b

named 1n @ rider attached hereto.

Furthermore, such coverage is confined to the obligor’s holdings unde: the Ac:

SCHEDULE A

Names of State(s)

The conditions of the foregoing obligetions are such
that, whereas the said obligor, in one or more of the
following ways, has an interest in geotherme! resources
Jeases issued under the Act:

1. as the lessee of such leases;

2. as the approved holder of operating rights in all
or part of the lands covered by such leases under oper-
ating agreements with the lessees; and

3. as designated operator or agent under such leases
pending approval of an assignment or opersting agree-
ment; and

WHEREAS the obligor is authorized to drill for, mine,
extract, remove, and dispose of geothermal resources in
or under the lands covered by the leases, operating
agreements or designations, and is obligated to comply
with certain covenants and agreements set forth in such
instruments; and

WHEREAS the obligor amgrees that the coverage of this
bond. in sddition to the presemt holdings of the obligos
shal] extend to and include:

1. Any geothermal resources lease hereafier issued
to, or acquired by, the obligor affecting geothermal re-
sources deposits in the State or States now named in
Schedule A, or later named in 8 rider, the coverage to be
confined in the obligor’s holdings under the Act anc to
become effective immediately upon such issuance of
upon departmental approval of @ transfer in favor of the
obligor. :

2. Any opersting agreement hereafter entered into
or acquired by the obligor, affecting geotherma! resources
deposits in the States now named in Schedule A. or lates

. named in & rider, relating to such leases issued under

the Act. The coverage shall become effective immedi-
stely upon departmental approval of the agreement or of
s transfer of an operating agreement to the obligor.

3. Any designetion subsequent hereto of the obligos
as operator or sgent of & lessee under a lease 1ssued
pursuent to the Act and covering lands in ® Stete named
in Schedule A, either presently or by rider. This cover
age shall become effective immedicrely upon the filing
of such e designation under g lease.

(C ntrucd v oeey

Foorm 220016 (Apr:; 1eTa;



4. ANy EXICNSI0N Ui ¥ IiCOIT Luvtive oy
such coverage to continue without any interruption due
to the expiration of the term set forth in the lease.

Cse wwiie,

WHEREAS the obligor hereby agrees that notwithstand-
ing the termination of any lease or leases, operating
agreements or designations as operator or agent, covered
by this bond, whether the terminatior is by operation of
law ot otherwise, the bond shall remain in full force and
effect as to any remaining leases, operating agreements,
or designations covered by the bond; and

WHEREAS the obligor as to any lease or part of a lease
for lands as to which he has been designated as opere-
tor or agent, or approved as operator, in consideration of
being permitted to furnish this bond in lieu of the lessees,
agrees and by these presents does hereby bind himself
to fulfill, on behalf of each lessee, all the obligations of
each such lease for the entire leasehold in the same
manner and to the same extent as though he were the
lessee; and

WHEREAS the obligor agrees that notwithstanding any
use of the security pledge herewith for the purpose for
which it is pledged, the bond shall remain in full force
and effect in the sum above set forth and that he will,
whenever so required by the lessor, deposit additional
security to bring the security up to the full amount; and

WHEREAS the obligor agrees that the neglect or for-
bearance of said lessor in enforcing, as against the
lessees of such lessor, the payment of rentals or royal-
ties or the performance of any other covenant, condition,
or agreement of the leases, shall not, in any way, re-
lease the obligor from any liability under this bond; and

WHEREAS the obligor agrees that in the event of any
default under the leases, the lessor may commence and
prosecute any claim, suit. action, or other proceeding
against the obligor without the necessity of joining
the lessees.

faithfully comply thh all of the provxsnons of the leases
refenred to hereinbefore, then the above obligations are
to be void; otherwise to remein in full force and effect.

That said obligor, in order the more fully to secure the
United States in the payment of the aforesaid sum, hereby
pledges as security therefor negotiable bonds of the
United States, of a par value equal to the amount speci-
fied, which said bonds are numbered serially and are in
the denominations and amounts and are otherwise more
particularly described in the attached schedule, which
is made a part hereof, and which said bonds have been
deposited with the Secretary of the Interior.

That the said obligor does hereby constitute and appoint
the Secretary of the Interior as his attorney, for him and
in his name to collect or sell, assign, and transfer the
said United States bonds above described and deposited
by the obligor, as aforesaid, pursuant to authority con-
ferred by Section 1 of the Act of July 30, 1947 (61 Stat.
646; 6 U.S.C. 15) as security for the faithful performance
of any and all of the conditions or stipulations as here-
inbefore set out, and it is agreed that, in case of any
default in the performance of the conditions and stipu-
lations of such undertaking the said attorney shall have
full power to collect said bonds or any part thereof. or
to sell, assign, and transfer said bonds or any part
thereof without notice, &t public or private sale,
from any equity or redemption or without appraisement
or valuation, notice and right to redeem being waived,
and to apply proceeds of such sale or collection to the
full amount of the bond to the satisfaction of any dam-
ages, or deficiencies arising by reason of such default,
as said attorney may deem best. The interest accruing
upon said United States bonds deposited as above
stated, in the absence of any default in the performance
of any of the conditions or stipulations of the bond.
shall be paid to said obligor. The said obligor hereby
for himself, his heirs. executors, administrators. and
successors, ratifies and confirms whatever his saic
attorney shall do by virtue of these presents.

free

Special Stipulations

This Bond shall become effective August 11,

Signed on this 29t h day of May

Xﬁw/’ﬁm

, 1981

1981.

, in the presence of:

THERMAL OWER Cco.

uy} /

BY: l§, AN

Karen 5ume of Witness)

601 California Street, San Francisco,

John H. Gaui, Jd¥ighature of Obligor) Treasurer

601 Ccalifornia Street
San Francisco, California 94108

(Addrese of Witness) Calif. 94108

(/;b4ib{i.<:;Z4141—4

{(Business Address of Obligrr)

L FIRE INSURANCE COMPANY
<:zi‘ﬁnnr RD C
)

A rece cc

Carol Grasso (N e of Witness)

3200 Wilshire Boulevard
Los Angeles, California 90010

Pamela L. y~in-Fact

(Sigru(u of Surety)
Jacobg, Attorre

600 South Commonwealth Avenue
Los_Angeles, California 90005

fAddress of Witness)

‘Business Address of Surerv)

If this bond ts exciuted by a corporation, it must bear the seul 0t such rorporatinn

2 GPOIETOAL27- 524 /8



1ot i1arttord
BURANCE FWON
Offices/Chicago, lilinois

POWER OF ATTORNEY APPOINTING INDIVIDUAL ATTORNEY.IN-FACT

sw All Men by these Presents, That the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD, a corporation duly organized
an. ting under the laws of the State of Connecticut, and having its general administrative office in the City of Chicago, andg State

of lliinois, does hereby make, constitute and appoint __Famela L. Jacobs, C. G. Gresso, Stanley C, Lynn,
Maria Chavarria, Individually

~i __Los Angeles, Cslifornis
1z and lawful Attorney-in-Fact with full power and authority hereby conferred to sign, seal and execute in its behal! bonds. under-
. #ngd other obligatory instruments of similar nature as follows:

Without Limf{tetions

-and to bind the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD thereby as fully and to the same extent as if such instruments
‘were signed by the duly authorized officers of NATIONAL FIRE INSURANCE COMPANY OF HARTFORD and ali the acts of said Attorney.
‘pursuant to the authority hereby given are hereby ratified and confirmed.

This Power of Attorney is made and executed pursuant to and by authority of the foliowing Resolution duly adopted on February
‘21, 1955 by the Board of Directors of the Company.

RESOLVED: That the President, an Executive Vice President or any Vice President of the Corporation may, from time to time,
appoint, by written certificates, Attorneys-in-Fact to act in behaif of the Corporation in the execution of policies of insurance, bonds,
undertakings and other obligatory instruments of like nature. Such Attorneys-in-Fact, subject to the limitations set forth in their
respective certificates of authority, shall have full power to bind the Corporation by their signature and execution of any such
instrument and to attach the seal of the Corporation thereto. The President, an Executive Vice President. any Vice President or
the Board of Directors may at any time revoke all power and authority previously given to any Attorney-in-Fact.

~This Power of Attorney is signed and sealed by facsimile under and by the authority of the following Resolution adopted by the
Board of Directors of the Company at a meeting duly called and held on the 14th day of May, 1964.

RESOLVED: That the signature of the President, an Executive Vice President or a Vice President and the seal of the Corporation
may be affixed by facsimile on any power of attorney granted pursuant to the Resolution adopted by this Board of Directors on
February 21, 1955 and the signature of a Secretary or an Assistant Secretary and the seal of the Corporation may be affixed by
{acsimiie to any certificate of any such power and any such power or certificate bearing such facsimile signature and sea!l shall be
vaiid and binding on the Corporation. Any such power so executed and seaied and certified by certificate so executed and sealec.
shall, with respect to any bond or undertaking to which it is attached. continue to be valid and binding on the Corporation.

In Witness Whereof, the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD has caused these presents to be signed by its
‘Vie “-esident and its corporate seal to be hereto affixed this —__19th  day of March 19_79

COMPANY OF HARTFORD

NATIONAL FIR

‘ P
j\/ . Well Vice President.
State of Iliinois, County of Cook, ss:
On this 19¢th day of Msrch 19_79  betore me personally came
R. J, Wall to me known, who, being by me duly sworn, did depose and say: that he resides in the Village of

Western Sprirgs, State of Illinois; that he is a Vice-President of the NATIONAL FIRE INSURANCE COMPANY OF HART-
‘FORD, the corporation described in and which executed the above instrument; that he knows the sea! of said Corporation; that the
seal affixed to the said instrument is such corporate seal; that it was so affixed pursuant to authority given by the Board of Directors
-of said corporation and that he signed his name thereto pursuant to like authority, and acknowledges same to be the act and
.of 'said corporation. ’ ' /

rene Bien1ewski Notary Public.
My Commission Expires October 10, 1982

CERTIFICATE

1, T. F. Doyle , Assistant Secretary of the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD,
1do hereby certify that the Power of Attorney herein above set forth is still in force, and further certity that the Resolutions of the Board
ot Directors, set forth in said Power of Attorney are still in force. In testimony whereof | have hereunto subscribed by name and affixed

9t May 19 81

ithe seal of the said Company this ___.____.2 : day of
T. F. Yoyle o ]Assistant Secretary.

6-23142-B



effective April 27. 1° .

. UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT

Bond No. 567 7792
Premium: £J00.00

GEOTHERMAL RESOURCES EXPLORATION OPERATION BOND
(43 CFR Subpart 3209)

KNow ALL MEN BY THESE PRESENTS, That we Thermal Power Company

of 601 California Street, San Francisco, California _, as principal,
and NATIONAL FIRE INSURANCE COMPANY OF HARTFORD, a Connecticut Corporation

of 600 South Commonwealth Avenue, Los Angeles, California 90005 , 8S surety,
are held and firmly bound unto the United States of America in the sum of FIFTY THOUSAND AND NO/100
dollars (§50, 000.00 ), lawful money of the United States, to be paid to the United States, which sum may
be increased or decreased by a rider hereto executed in the same manner as this bond, for the use and benefit of (1)
the United States; (2) any entryman, patentee, or surface owner of, or the holder of any interests in, any lands in
which the geothermal resources are reserved to the United States and upon which exploration operations will be con-
ducted; and (3) any lessee under a lease issued or 10 be issued by the United States for lands on which the gcothermal
resources exploration operations will be conducted. For such payment, well and truly to be made, we bind ourselves,
and each of our heirs, executors, administrators, successors and assigns, jointly and severally by these presents.

SCHEDULE A

STATE OR STATES

SCHEDULE B

N APPROXIMATE DATE(S) OF COMMENCEMENT AND
TOWNSHIP(S) AND RANGE(S) ~ COMPLETION OF OPERATIONS

i e e . — e e e e e ——— . ——— o —— e ———

Joontinued on rcrerse) Form 3200~11 (February 1974"



If the amount of this bond is $50,000, or if it increased
to that amount, the coverage shall extend to all of the
pr al's geothermal resources exploration opera-
tic. .a the United States, including Alaska. '

If the amount of this bond is § , its
coverage shall extend only to the principal’s single
geothermal resources exploration. operations in the
township(s) and range(s) set forth in Schedule B.

If the amount of this bond is $25,000, its. coverage
extends only to the principal’s geothermal resources
exploration operations in the State named in Schedule
A.

Signed on this 18th day of March

This Bond shall become effective April 27,

NAMES AND ADDRESSES OF WITNESSES

R s £ = S

-

The conditions of the foregoing obligations are such
that, whereas the said principal has filed a Notice of
Intent, for approval with the Authorized Officer for the
District wherein such operations are to be conducted,
and

WHEREAS, the principal is obligated to comply with
the covenants and conditions set fotth in such Notice

of Intent.

Now, THEREFORE, If said principal shall in all re-
spects faithfully comply with all of the terms and
conditions of the Notice of Intent and such other cor-
rective measures to rehabilitate the land as may be
required by the Authorized Officer, the surety shall incur
no liability but, if the principal should fail to do so.
the surety shall be liable to the extent provided in
this bond.

, 1981, in the presence of:

l98l.

THERMAL POWER COMPANY

= ';‘h’ute
.. California Street
San Francisco, CA 94108

(Principal)

BY: Mw

L. E. Doxsee, Secretary
601 California Street

San Francisco, California 94108

Karen K. Chambers
601 California Street
San Francisco, CA 94108

//a u‘-{,' C,[O w2t

(Business Address)

NATIONAL FIRE INSURANCE COMPANY
QF--HARTFORD

Carol Grasso .
3200 Wilshire Boulevard
Los Angeles, California 90010

I o, .,

LTRSS SR

(Suret
)
’ ;,1_.(.—/)/( . st /’/_‘,/

Pamela L. Jacobs, AAttorney-in-Fact
600 South Commopwyealth Avenue’
Los Angeles, California 90005

b .y Escudero

(Business Address)

3200 Wilshire Boulevard
Los Angeles, California 90010

® 0.3, Covernment Printing Offfre }9746-781-5%7-130 Beg. 8



NBURANCE FROM

CAA

Ofttices/Chicago. Hilinois v . .
POWER OF ATTORNEY APPOINTING INDIVIDUAL ATTORNEY-IN-FACT

“now All Men by these Presents, That the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD, a corporsation duly organized
‘an ting under the iaws of the State of Connecticut, Bnd having its general administrative office in the City of Chicago, and State
ot ». s, does hereby make, constitute and appoint __Famels L, Jacobs, C. G. Grasso, Stenley C. lynn,
Maris Cheavarria, Individuslly

of ___Los Angeles, Californis
its true and lawful Attorney-in-Fact with full power and authority hereby conferred to sign, seal and execute in Its behalf bonds, under-

takings and other obligatory instruments of similar nature as foliows:

Without Limitetions

and to bind the NATIONAL FIRE INSURANCE COMPANY OFf HARTFORD thereby as fully and to the same extent as if such instruments
were signed by the duly authorized officers of NATIONAL FIRE INSURANCE COMPANY OF HARTFORD and all the acts of said Attorney.
‘pursuant to the authority hereby given are hereby ratified and contirmed.

- This Power of Attorney is made and executed pursuant to and by authority of the following Resolution duly adopted on February
2], 1955 by the Board of Directors of the Company.

RESOLVED: That the President, an Executive Vice President or any Vice President of the Corporation may, from time to time,
appoint, by written certificates, Attorneys-in-Fact to act in behalf of the Corporation in the execution of policies of insurance, bonds,
undertakings and other obiigatory instruments of like nature. Such Attorneys-in-Fact, subject to the iimitations set forth in their

respective certificates of authority, shall have full power to bind the Corporation by their signature and execution of any such

instrument and to attach the seal of the Corporation thereto. The President, an Executive Vice President, any Vice President or

the Board of Directors may at any time revoke all power and authority previously given to any Attorney-in-Fact.

This Power of Attorney is signed and sealed by facsimile under and by the authority of the following Resolution adopted by the
Board of Directors of the Company at a meeting duly calied and heid on the 14th day of May, 1964.

RESOLVED: That the signature of the President, an Executive Vice President or a Vice President and the sea! of the Corporation
may be affixed by facsimile on any power of attorney granted pursuant to the Resolution adopted by this Board of Directors on
February 21, 1955 and the signature of a Secretary or an Assistant Secretary and the seal of the Corporation may be affixed by
facsimile to any certificate of any such power and any such power or certificate bearing such facsimile signature and seal shall be

© valid and binding on the Corporation. Any such power so executed and sealed and certified by certificate so executed and sealed,
shali, with respect to any bond or undertaking to which it is attached. continue to be valid and binding on the Corporation.

In Witness Whereof, the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD has caused these presents to be signed by its
Vice President and its corporate seal to be hereto affixed this ____19th  day of _March 19_79 .

COMPANY OF HARTFORD

Vice President.

State of illinois, County of Cook, ss:

On this 19th day of March 19_79 , before me personally came
R. J. Wall to me known, who, being by me duly sworn, did depose and say: that he resides in the Village of

Western Springs, state of lllinois; that he is a Vice.President of the NATIONAL FIRE INSURANCE COMPANY OF HART.
the corporation described in and which executed the above instrument; that he knows the sea! of said Corporation; that the
zed to the said instrument is such corporate seal; that it was so affixed pursuant to authority given by the Board of Directors
crporation and that he signed his name thereto pursuant to like authority, and acknowledges same to be the act and ed

w50 corporatnon

A’-JA, Co
rene Blen{ewslu Notary Public.
My Commission Expires October 10, 1982

T, 1 CERTIFICATE

1, F. Doyle . Assistant Secretary of the NATIONAL FIRE INSURANCE COMPANY OF HARTFORD,
do hereby certify that the Power of Attorney herein "above set forth is still in force, and further certify that the Resolutions of the Board
of Directors, set forth in said Power of Attorney are still in force. (n testimony whereof | have hereunto subscribed by name ang atfixed

the seal of the said Company this ___ 18th  day of March 19_81

T aAo

T. F. Yoyle e 7Assistant Secretary,

623142-8 | .



Certifizate of Suthoritp

or

THERMAL POWER COMPANY

The undersigned, os Corporation Commissioner of the State of Oregon, hereby
certifies that duplicate originals of an Application for a Certificote of Authority to transact
business in this State, duly si;'ned and verified pursuant to the provisions of the Oregon
Business Corporation Act, have been received in this office and found to conforn: to lau:.

Accorbingly, tﬁe wndersigned, os such Corporation Commissioner, and by wirtue
of the authority vested in him by law, hereby issues this Certificate of Authority to

the corporation mamed aboic to transact business in this State under the name of
THERMAL POWER COMPANY

the Application for such Certificate.

In (‘:Egtlmﬂnp wbEffgf, I kaze hereunto set my kand and

F,J\ '-.A_»\‘%" affixed hereto the seal of the Corporation Division of the
o Ty Department of Commerce of the State of Oregon this
v
\_‘f ‘ v Bth day of August , 19 75,
b %
< :
< 3 Frank §. Dralp
< : Corporation Commissioner

» -*li .............
¢ LR A

c.3a.m/n
.73

L‘ﬁ.» ..‘S‘ By %M&J/



. Name : Adiiress

2n A. Mchllan, Jr. 601 C leorria Street

(Pn-.laenl) T (S\rrc!nnd humber) Commmm e

San Francisco, Czliforniz 94108

{City, Siate and Zi1p Coriry

Dean B. Leviu 601 Crlifornic Street

e (s.';";’n.),...... B set Hamben)

SQn rrancisco, California 9L108

TiCity, Btsle and Zip Codey

@8. This application is accompanied by a certificate of the public officer of the state, territory or
country having custody of the original articles of incorporation or of the Act creating that corporation,
or by a public officer authorized by the law of that state, territory or country to make such a certificate,
to the effect that the cerporation is an existing corporation in good standing in the state, territary or country
of its incorporation.

We, the undersigned officers, declare under penalties of perjury that we have examined the fore-
going and to the best of our knowledge and belicf, it is true, correct and complete.

TEERHAL Pow.t:/.% \CO‘iPANY

B)\’ InC /‘

John C. Roberts Executive - Vice

——— e e . President

Assvctanu

[ ———— AL

Vernon A. Harris

Notcs: I the name of the corporation dovs not contain the word “corporation”, “company”, “incorporated”, or “hmited”,
or any abbreviation of one of such words, insert the nime of the corporation with the word or abb:evintion which
it clects to thereto add for use in this stale.

ODuplicate orizinals of this application must be accompunied by o Certifieate of Good Standing, forwarded to the
Department of Comnmerce, Corporation Division, Commerse Building, 158 12th Strect N.E., Salen:, Oregon S5 410 anid
must be accompacicd by a filing fee of $50.00 plus the annual hicense fee in the sum o! $200. ('0 .

FPees 3, 14



No. 24-B ' Filing Fee: €3
\ 0
-u ) Annual License Fee: £200

: Snomit in duplicate.

-Bpplication for Certificate of Authority

. of
, L
THEP&&{\} POUER COiiPAHY N THE OFFICE OF ;‘:i—JCODD;]ﬁnm
_ TCOMMISSIONER OF THE STATE DF DREGUM
To tlie Corporation Comimissioner AUG - 81975
of the State of Oregon: ' FRANK J. HEA LY

Pursuant to the provisions of ORS 57.675 of the Oregon Business Co COTENRATION S
corporation hereby applies for a certificate of authority to transact business in the State of Oregon and for
that purpose submits the following statement:

THER4AL POVER COMPANY

1. The name of the corporation is ... .. . L e

R i et
2. It was incorporated under the laws of Callfornia on the 6?11 day of Dece ber 19 56
and is in good standing in its home state.

@3. The name which it elects to use in the State of Oregon is ...,

TEERMAL POWER COMPANY

4. The address (including street and number. if any) of its principal office in the state or country under

601 California Street, San Frenclsco G4108

the laws of which it is incorporated is WY M&ERA I REE W T L LT T LT T ;

and the name of its registered agent in the State of Oregon at that address IS ..o :

6. A briefl stutement of the character of business which it proposes to pursue in the transaction of
business in the State of Oregon is:

Exploration for and production of geothermal resources.

(ORL, - 181 - 9/23/71)



SECTION V
Attachment H
ENVIRONMENTAL EVALUATION REPORT

Project Name: Cascade Deep Thermal Gradient Drilling
Project Number: DE-FC07-85ID12614
Projeet Custodian:

Name W. L. D'Olier

Title Vice President - Geothermal Exploration
Organization Thermal Power Company

3333 Mendocino Avenue
Santa Rosa, California 95401

I. Introduction

Thermal Power Company (TPC) is planning to drill and complete a 5000-foot
thermal gradient hole in the Mt. Hood National Forest on the issued Federal lease
OR12344 in the NW 1/4, SE 1/4 of Section 28, T8S, R8E, Willamette Meridian, Marion
County, Oregon. The operation is estimated to be 60 days in duration beginning June 1,
1986 and completed August 1, 1986.

This deep thermal gradient hole would be drilled under a Cooperative Agreement
between Thermal Power Company and the U.S. Departmnet of Energy as part of the DOE
program to gather data to characterize the deep hydrothermal resource of the Cascades
volcanic region and to transfer this data to the public in order to stimulate further
development of hydrothermal resources.

1L Description of the Proposed Action

TPC will prepare the drillsite and drill/core a 5000-foot thermal gradient hole to
determine whether a geothermal system exists in the Olallie Butte region. The hole will
be rotary drilled from surface to 500 feet and cored from 500-5000 feet, total depth.
Drilling and completion of the hole is expected to take sixty (60) days. A short-term flow
test of 1-2 days may be conducted to obtain fluid samples and surface flow
measurements. A full array of borehole data, including geophysical wirelines logs, would
be obtained. Following completion, the hole and drillsite would be made available to DOE
for scientific purposes for a 12-month period. Access to the drillsite will not be
maintained during periods of winter snows and/or heavy rains.

All operations associated with the drilling and completion of this thermal gradient
hole would be conducted in accordance with the appropriate State and Federal rules and
regulations. This operation is designed to minimize the impact on the environment while
maximizing data collection at acceptable costs.



I, Description of the Existing Environment

The vicinity of the drillsite is an area of timber production, wildlife and
recreational activities. The drillsite lies within the Clackamas Geothermal Block which
had an Environmental Assessment Report done by the Mt. Hood National Forest in 1981.
The specific drillsite area was logged by the clear cut method approximately 4-5 years
ago and is located on relatively level ground, immediate to an existing access road.

The drillsite lies approximately 3850 feet elevation within Squirrel Creek drainage
area which is part of the Clackamas River Basin. Marion County has a temperate marine
climate with average mean precipitation of about 100 inches per year in the drillsite
vicinity. About 60% of the precipitation occurs between November and February, and
only 10% from June through September. Snow accounts for approximately 50% of the
precipitation at altitudes over 4000 feet. The prevailing winds influencing temperature
and precipitation are from the west and northwest in the summer, and south and
southwest in the winter. Easterly winds deviate from this pattern, bringing continental
extremes. In the summer, this can mean exceptionally hot, dry weather and cold, clear
days in the winter. The mean annual temperature is about 420F,

IV. Potential Environmental Effects

A. Geologic Hazards

Geologic risks in the area are minimal since there are no known active faults,
no significant landslides exist in this portion of the Cascade Range, and the area
has a low earthquake potential. However, there is a possibility of voleanic risk
given the young, volcanically active nature of the High Cascade; this is considered
insignificant since no volcanic activity has occurred in this area in recent times.

B.  Soil, Air, Noise, and Visual Effects

In discussions with the District Ranger, the Forest Service views TPC's
drillsite activities as analogous to a logging operation in its level of noise and air
pollution. The District Ranger also advised that a site specific soil study is
required. TPC's activities are expected to have a minimal effect on asthetics,
based on criteria in the 1981 Environmental Assessment of the Clackamas
Geothermal Block. In addition, the drillsite was selected to minimize
environmental impacts and is located in an existing clear cut parcel within heavy
timber stands. . No significant air or noise degradation is anticipated. Drilling
activities are expected to meet appropriate visual quality objective (VQO)
standards of this area due to the short duration of the project and the location of
the drillsite.

C. Fauna and Flora

A sensitive plant survey of the drillsite was conducted and no rare,
‘endangered nor sensitive plants exist on the intended drillsite.



MI. Description of the Existing Environment

The vicinity of the drillsite is an area of timber production, wildlife and
recreational activities. The drillsite lies within the Clackamas Geothermal Block which
had an Environmental Assessment Report done by the Mt. Hood National Forest in 1981.
The specific drillsite area was logged by the clear cut method approximately 4-5 years
ago and is located on relatively level ground, immediate to an existing access road.

The drillsite lies approximately 3850 feet elevation within Squirrel Creek drainage
area which is part of the Clackamas River Basin. Marion County has a temperate marine
climate with average mean precipitation of about 100 inches per year in the drillsite
vicinity. About 60% of the precipitation occurs between November and February, and
only 10% from June through September. Snow accounts for approximately 50% of the
precipitation at altitudes over 4000 feet. The prevailing winds influencing temperature
and precipitation are.from the west and northwest in the summer, and south and
southwest .in the winter. Easterly winds deviate from this pattern, pbrining continental
extremes. In the summer, this can mean exceptionally hot, dry weather and cold, clear
days in the winter. The mean annual temperature is about 420F.

Iv. Potential Environmental Effects

A. Geologic Hazards

Geologic risks in the area are minimal since there are no known active faults,

. no significant landslides exist in this portion of the Cascade Range, and the area

has a low earthquake potential. However, there is a possibility of voleanic risk

given the young, voleanically active nature of the High Cascade; this is considered
insignificant since no.voleanic activity has occurred in this area in recent times.

B.  Soil, Air, Noise, and Visual Effects

In discussions with the District Ranger, the Forest Service views TPC's
drillsite activities as analogous to a logging operation in its level of noise and air
pollution. The District Ranger also advised that a site specific soil study is
required. TPC's activities are expected to have a minimal effect on asthetics,
based on criteria in the 1981 Environmental Assessment of the Clackamas
Geothermal Block. In addition, the drillsite was selected to minimize
environmental impacts and is located in an existing clear cut parcel within heavy
timber stands. No significant air or noise degradation is anticipated. Drilling
activities are expected to meet appropriate visual quality objective (VQO)
standards of this area due to the short duration of the project and the location of

~ the drillsite.

C. Fauna and Flora

A sensitive plant survey of the drillsite was conducted and no rare,
endangered nor sensitive plants exist on the intended drillsite.



Although an area of 160' x 200' will be temporarily disturbed, the proposed
drillsite does not provide a significant habitat for threatened or endangered
wildlife species. In the event of a very large overflow of the drilling sump, riparian
resources near Squirrel Creek could be damaged. However, the drilling mud is
non-toxic and the amount to be utilized in the intended drilling operation is
- minimal. Safety precautions include an earthen berm to be constructed on the
downslope side of the site to handle any sump overflow. Other than actual drillsite
clearing, minimal surface disturbance is expected during site preparation, and no
significant cut and fill activities will occur. No significant impact is expected.

When the drillsite is abandoned, procedure will conform to BLM regulations
for hole abandonment and Forest Service requirements for replanting and contour
restoration.

D. Sites of Cultural, Historical or Archeological Value

A cultural, historical and archeological assessment of the drillsite has been
conducted. No cultural, historical or Native American sites were located in the
vicinity of the drillsite. If any cultural, historical or archeological items are
discovered during drilling activities, their significance will be assessed prior to
continuing with the drilling activities.

E. Wildlife Migration Routes, Water Holes and Habitates

The drillsite will not disrupt any major migration routes. Spotted owls may
visit the site but areas managed for their habitat are located at a significant
distance from the drillsite. Elk use the area during the spring and fall as they
move up to the high country from the Clackamas River and back again. However,
no critical waterholes nor riparian habitats should be affected, since the site is dry
during the summer. Experience in The Geysers in California has shown that
geothermal activity, properly managed, does not have a detrimental effect on
wildlife.

F. Other

The drillsite is located approximately 1/2 mile north of Bonneville Power
Administration high voltage lines. Drilling operations will not interfere with these
lines, nor pose any safety threat during transportation of the drilling equipment to

and from the site. No helicopter activity is anticipated with the project.

Environmental Measurements and Monitoring

A. . Prevention and Control Measures

As detailed in the Plan of Exploration, Thermal Power Company will adhere
to the following guidelines to monitor and minimize any environmental effects
resulting from the project:



1.~ Fire

All Forest Service guidelines regarding fire prevention and control will
be adhered to, including, use of appropriate fire extinguishers, water and
hand tools, spark arrestors, and an adequate fire break cleared around the
drillsite. Site personnel will be instructed in the use of the above-mentioned
equipment.

2. Pollution of Surface and Groundwater

During the intended drilling operation, all drilling fluids will be
contained in an excavated sump. The sump will be constructed and lined to
prevent leakage of its contents. Geothermal fluids, if produced from the
- well, will be flowed into a large portable steel tank and into the sump. At
completion, these fluids will be chemically analyzed to determine if any
hazardous '
constitutents are present. If none are present, the fluids will be sprayed
along the existing logging roads as directed by the Surface Manager. If any
hazardous constitutents (i.e. whose concentration equals or exceeds State or
EPA standards) are indicated, a joint recommendation will be formulated by
the Oregon Department of Environmental Quality and Thermal Power
Company prior to implementation. The overall risk of surface and/or
groundwater pollution is minimal given the short duration of the flow test,
the low total flow volumes anticipated, and the intended containment of all
fluids. ‘

3. Air and Noise Pollution

All equipment used in this drilling operation will be muffied and
maintained to minimize noise pollution and comply with existing
requirements designated by the Surface Manager or other appropriate Federal
and State agencies. The flow test will be immediately terminated if any
toxic gases are produced. HoS levels during drilling operations and flow
testing are insignificant but will be monitored nevertheless.

4. Public Health and Safety

Operations will be conducted on a continuous 24-hour per day basis and
only authorized personnel will be allowed on-site. The drillsite is remote
from any area of human activity and/or population center, which reduces the
possibility of non-operational personnel gaining access to the site.
Contingency plans, as required in the event of an emergency, are shown in
Attachment 1.

5. Waste Disposal

If drill cutting and fluids are determined to be hazardous, the contents
of the lined sump will be trucked to an appropriate waste disposal site.
Otherwise, it will be treated as discussed above. Sanitary facilities will be
provided consistent with State and Federal guidelines and regulations.
Miscellaneous rubbish will be taken off-site and disposed of in disposal sites
designated by the Surface Manager.



6. Monitoring Solids, Liquids and Gases

The solids (e.g., rocks) produced will be logged and described by the
wellsite geologist. The temperature, pH and fluid conductivity of the
geothermal liquid produced will be measured. At completion of the
activities, the fluids will be chemically analyzed as described previously and
H9S will be monitored as required by law.

7. Drillsite Personnel Facilities

No on-site housing facilities are planned for the drilling personnel. TPC
staff and other personnel will be housed in the town of Detroit or camp in an
area designated by the Surface Manager.

VL. Environmental Regulations and Standards

DOE must ensure that the project is environmentally acceptable after reviewing
 the participant's Environmental Evaluation. In addition, all federal action which may
have a significant effect on the environment require some environmental analysis to be
performed in accordance with the National Environmental Policy Act (NEPA) and the
National Historic Preservation Act of 1966.

The BLM has advised TPC that a Categorical Exclusion Review (CER) will be the
appropriate environmental review necessary for intended drilling activities, and that
goethermal activities will not significantly affect the environment. Therefore, an
Environmental Impact Statement will not be required. A copy of the CER will be sent to
TPC shortly, a copy of which will be forwarded to DOE.

VIIL. Alternatives » : | r

A. No Project - no disturbance to surface but no opportunity to assess the
geothermal resource and make data public.

B. Reduced Size - if gradient hole is less than 5,000 feet and specifically
designed to provide minimal disturbance, may not be deep enough to assess
geothermal resource. DOE funding would not be available, therefore data would
not become public.

C. Larger Size - (e.g., more than one gradient hole) - not necessary at this time;
one gradient hole was expected to accurately assess the existence of resource.
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Attachment 1 - Environmental Evaluation Report

EMERGENCY CONTINGENCY PLAN

Acf.ivm.a reloted to the intended 5000-foot thermal grodient slim hole are
divided into two separate phases. These are: Phase I: Drilling ond Completion,
@d Phase 2: Post Completion - Pre-Abandonment. The Emergency Contingency
Plon will vary with the phase of octivity.

Phase {: Drilling and Completion

Duving this phase, the drilling crew (3 indivfdut:ls_), TPC drilling supervisor and/or
wellsite geologist will be on-site continuously, 24 hours per day. Additiona!

personnel present on o transient basis are TPC project geologist ond engineer,
geophrsical logging crew (2 individuals), ond appropriote State ond Federal
ogency personnel involved with this operation. The TPC drilling supervisor is
responsible for all on-going site octivities and will direct ony emergency plon. In
his absence, the senior TPC individuo! on-site is responsible. Two-way
. rodio/telephone communication is plonned with the drillsite. If on emergency
situation does arise, priority is given to resolving ihe emerg. -, . As soon as
operationally feasible, notification will be provided by the TPC Vice President of
Geothermal Exploration (see Table 2) to oll regulatory ogencies concerned with
this operation including, but not limited to, the USFS, BLM and DOGAMI.
Written documentation of ony significont emergency will be provided to the
appropriate State and Federo! ogencies as soon as possible, after the event,

The types of emergency s'ifuoﬁons thot may occur in Phase | are fire, injury,
drilling fluid spill, geothermal fluid spill, toxic H,S discharge, ond uncontrolied
blowout. The following scenarios will be followéd in cose of on emergency on
the drilisite. : '

Fire

All on-site fire extinguishing equipment, including the awailable
woter, will be utilized to secure the situation. Depending on the
severity of the situotion, the M1, Hood Notional Forest, Clockamas

- Ronger District (CRD) office will be notified. W o fire connot be
contained by on-site personnel, the CRD will be olerted immediotely.
Rapid notification of the Forest Service will maximize the sofeguard
of on-gite personnel ond the environment.

injury
The following two step approoch will be followed in the cose of
Injury: (1) treat with on-site first aid supplies, (2) call for medical
assistonce ond/or provide immediote fronsportation to o medical
focility, as appropriate. This latter oction will be coordincted with
the CRD ond/or the Marion County Sheriff, as needed. Once

notified, the Marion County Sheriff Department will direct
smergency medicol assistonce. . )



Drilling Fluid Spill | Page 2 of 3

illi id is 0 mixture of water, chemicals and solid particulotes,
mui?ro'r:‘—’;gxiic. The octual omoun ” of drilling fluid expected to be
utilized in the intended operation is relotively smoll. The specific
drillsite is not located near ony perenniol streom. Any drilling fivid
spill resulting from sump ledkoge or any other discharge will be
contained and cleoned up. K a spill is no? easily e?momed or

rs o streom, all oction necessary to control, curfml,.ond cleon
up the spill would proceed. This may involve controcting heavy
equipment ondfor vocuum trucks. Procedures to be followed, os
appropriate, are (1) shut off oll drilling fluid pumps, (2) construct
dikes for containment, ond (3) repoir source of spill as g.nckly as
possible. Depending on the severity of the spill md/gr'm impoct on
the environment, the Surfoce Monoger would be notified. Clean up
would proceed to Surfoce Manoger's satisfaction.

Geothermal Fluid Spill

Procedures to be followed in case of a geothermol filvid spill are
identical to those utilized in @ Drilling Fiuid Spill.

Yoxic H,S Discharge

The flow test will be immedictely terminated if H,S gas cciiee. it
tion produced during well discharge exceeds on ombient air measure-
ment of 10 ppm taken within five (5) feet from the fluid dischorge
point. This level is one-half the value considered sofe for eight (8)
hours of exposure by the Americon Petroleun Institute. The HZS
monitoring equipment utilized during the drilling phase will be used
during testing.

Uncontrolled Blowout

if well control mechonisms do not succeed in containing fluid flow
from the well, the on-site TPC supervisor will initiate operational
:feps to dea! with the emergency. The following procedure will be
oliowed.

i. Secure all drillsite personnel.

2. Injuries, fire ond fluid spill will be tregted as
discussed above.

3. Contoct TPC's Vice President of Geothermal Explorotion
ond odvise of the emergency status. A detoiled ossess-
ment of the situation will be provided per Table 1.

4. TPC's Vice President of Geothermo! Explorotion will

u):moct oll appropricte Staote ond Federa! ogencies (Table
z () !

S. Appropriote steps will be taken to contain the well in the
following priority order: (1) attempt to control hole with
drillsite personnel, (2) control fivid spills as described
obove, (3) construct ond install required well control
equipment as quickly as possible.

€. Provide written documentation of the event ond its |
resolution to oll appropricte State and Federa! ogencies
within 30 doys of the event.

7. Once contoined, return the site to its normal condition
prior to blowout. ' '
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Phase 2: Post Completion - Pre-Abondonment

The wellheod gote will be chained ond locked to prevent unauthorized borehole
entry. A praminent sign ot the end of occess rood 013 (Figure 1) will identify the
borehole and drilisite, telephone number and porty to contact if upset conditions
occur. Periodic inspections of the hole site ond occess roods will be conducfed'
excep! during periods of winter snows.
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TABLE 1
Names and Addresses
of Governmental Agencies

United States Department of Agriculture
Forest Service

Clackamas Ranger District

61431 E. Hwy 224

Estacada, Oregon 97023

Attn: E. R. Hardman, District Ranger

Department of Geology and Mineral Industries
Administrative Office

1005 State Office Building

Portland, Oregon 97201

Attn: ‘Dennis L. Olmstead, Petroleum Engineer

State of Oregon

Oregon Department of Environmental Quality
Water Quality Division ‘
P.O. Box 1760

Portland, Oregon 97207

Attn: Kent Ashbaker

Water Resources Commission
Water Resources Department
3850 Portland Road N.W.
Salem, Oregon 97310

Attn: T. E. Kline, L. Jebousek

Mt. Hood National Forest
2955 N. W. Division Street
Gresham, Oregon 97030
Attn: Forest Supervisor

Bureau of Land Management
Division of Mineral Resources
P.O. Box 2965

Portland, Oregon 97201
Attn: R. Fujimoto

Marion County Planning Department
220 High Street NE

Salem, Oregon 97301

Attn: Mr. Norman Bickell

U.S. DOE, Idaho Operations Office

785 DOE Place

Idaho Falls, Idaho 83402

Attn: Susan Prestwich, DOE Project Officer



Description

PLANS

Management Plan

Plan of Explora-
tion

Institutional
Plan

Environmental
Evaluation
Report (EER)

STUDIES
Sensitive Plant

Survey

Cultural
Resources
‘Survey

TABLE 2

Schediile of Permits, Plans and Reports

Submitted To

U.S. DOE, Idaho
Falls, Idaho

U.S. Dept. of Interior
Bureau of Land Mgmt.
& U.S. Forest Service

U.S. DOE, Idaho
Falls, Idaho

U. S. DOE, Idaho
Falls, Idaho

DOGAMI

DOGAMI

Submittal Date

Approval Date

10-30-85

09-30-85

02-05-86

02-28-86

© 09-30-85

09-30-85

by 03-31-86

by 03-31-86

by 05-01-86

by 05-01-86

by 03-31-86

by 03-31-86

Page 1 of 2

Remarks

Appendix 2 to Plan
of Exploration

Appendix 3 to Plan
of Exploration



TABLE 2

Schedule of Permits, Plans and Reports

Description Submitted To

PERMITS

State of Oregbn ‘
Water Resources Dept..

- Water Appropria-
tion Permit

Geothermal Fluid
Discharge Permit

State of Oregon
Dept. of Environmental
Quality

Geothermal Drill-
_ing Permit

U.S. Dept. of Interior
Bureau of Land Mgmt.
DOGAMI

Marion Cou.n‘ty Planning
Department

Approval of
County

DOE REPORTS

Daily Drilling Status Reports

Restoration Confirmation Reports

Federal Assistance Milestone Plan

Federal Assistance Management

. Summary Report

Federal Assistance Program/
Project Status Report '

Financial Status Report

Notice of Energy RD&D

Topical Report

Final Technical Report

(continued)

Approval Date

Submittal Date

12-16-85 02-28-86

12-16-85 02-10-86

11-14-85 by 03-31-86

01-09-86*

01-21-86 02-07-86

DUE DATE

07-31-86
09-15-87.
10-30-85
12-31-85
& quarterly
12-31-85

- & quarterly

-12-30-86

& final
10-30-85
& 10-30-86
As necessary
within 5 days
of event

rage o UL &

Remarks

Expires 180 days
after issuance;
*will need extension

To validate drilling

permit

Upon completion

(est. 9-30-87)



