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13 Agreament No. 1.b,  Modificalion No.

DE-FCO7-79ID12044

2. Agregmant Perrad

fom May 23, 1979 fa

O U. 5. DEPAATMENT OF ENERGY
1Awy. 1077
COQPERATIVE AGREEMENT
PURSUANT 10 AUTHORITY OF PL 93-413. PLL 3433,
PL 93473, PL, 53.577. and PL, 95.91
3. Partitipant Name and Address

State of Oregon

Department of Geology and Mineral
Industries

1069 State Offlce Building

Portiand, Oregon 97201

July 30, 1980

4 Participant Type
O fducalianal
M Stam ar Local Govarnment

O  Honprofit
O Profit

[13

Project Till

Geothermal Resource Assessment of the
Western and Central Cascades, Oregon

&  Project Wil Be Canducied Par

Seo Articly i1 -

¥ Tachmcal Aeports Are Aequired

Sua Article VI

. Pringipal Investigalar{s) or Program Direcior(s) Name and Addrass

Donald A. Hull

State of Oregon, Department of
Geology and Mineral Industries

1669 State Office Building

Portland, Oregon 97201 Telephone:

9. DQE Program Otiicer (N2me and Address)
Leland L. Mink, Energy & Technology
Division, DOE-ID
550 Second Street
Idaho Falls, Idahe 83401

208-526-0638

Teleghone Ho.

L Accounting and Approonange Dara

503-229-5580

1. Method of Payment

Ampunt Gbligaten By This Action §

662,447.00

D0E tsswing OHice (Name zng Addresy)

Idaho Operations Office
550 Second Street

89X0210.91 -
12 Submit Youcrars, if any, (g Agresmenta Ofilcar Unless a % At Award. % When Requested. 5% Upon Racept of Finai Aeport
Giherwis Soecttiod in s Blacx Divector, Contracts o Laner ol Cradil O Rembursement
Management Division, DOE-ID, 550 Second v
Streat, Idaho Falls, Idaho 83401 B Other (specify) See Arlicla
13 Funaing fources 14, Aemarks:
Souwice Amaunt
At Preconttract Costs 3200,000.00
s 662,447.00 Post-Awvard Costs 462,447,000
Fartcipant; L] 30,472.00 $662,447.00
Tatal Funging: 3 692 ,ilg el

Idahc Falls, Idahoe 83401
17 DOE Conparative Agreements Othcar 8. Participant Accegiance
T BY
ISignature) (Date) Signature gl Avthenzed Qfficrat
Narme (vyped)
Tane — Hame {Iypeal e

Titia
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Cooperative Agreement Na, DE~FCO7-79IDL2044

ARTICLE IT - DESCRIPTION OF RESPONSIBILITIES {(Cont'd}

Task 1 -~ Geology and Lineament Study

This 1is a one vear effort entirely funded in the first yvear for
511

a. Two areas in the Cascades have been identified for study during
1979, Geologic mapping, fault analysis and geothermal resource
evaluation will be conducted at hoth sites. The two sites will he
the upper Clackamas River Valley, and the upper partions of the
Molalla and Little North Santiam Rivers. In addition to geologic
mapping, funding is approved for radiometric age dating of rocks
frgﬁ thggstudy area. Age dating techniques will include K/Ar and
Ar  /Ar~~ methods as outlined in the proposal. Craig M.

White of the Department of Geology of University of Oregon will
conduct this work.

b. The lineament study will include examination various low angle
and high space photographic surveys of the central western Cascades
of Oregon in order te identify and verify major structures such as
faults and lineaments. The product will be a series of lineament
maps of 36 x 96 mile project area approximately bordered by
120°45" and 122°30'W. Longitude and 43°30' and 45°N. Latitude.
Staff members of DOCAMI will conduct this work.

c. As stated in attachment 3 of the proposal, five items of work will
be conducted and will include:

1} A comparative mapping study of mines, tectonic structures,
breccias and hydrothermal zlteration versus plutonic and
volcanic rock distribution.

2) K-Ar age determination of plutonic and hvdrothermal minerals.
n
3) Study and svthesis of the petrochemistrv of the plutenic
and volcanic host rocks.

4) Study of the distributions and variations of;

(a) alteration and metallic minerals of
hvdrothermal origin,

{(b) trace elements in stream sediments and
plutonic and volcanic hest rocks.

DOGAMI staff mombors will conduct this work.

052379 7=




Cooperative Agreement No. DE-FCO7-79ID12044

ARTICLE II - DESCRIPTION OF RESPONSIBILITIES (Cont'd)

Task 2 - Tectonic Framework Study

A one year tectoniecs study has been proposed for a total funding of

of tertiary rotation and deformation of rocks in the western Cascades,
In addition the studv will focus on the probable locatien of continental
and oceanic plate boundaries in the area of the Coast Range and the
western Cascades. Sampling of basalt flows at sites (as outlined in
the proposal) in the western Cascades will be accomplished and the
samples will be sent to Stanford University for crvogenic magnetometer
analysis. Dr. Alan Cox of the Department of Geophysics at Stanford
University will conduct this effort. The end product of this effort
will be a report describing, in detail the tectenic framework of the
.western Cascades region.

Task 3 ~ Thermal Gradient Drilling Study

A three vear thermal gradient study has been proposed for a total

funding of $729,680.00. The first year effort $228,626, has been
approved several holes will be drilled over an eight week period
beginning approximately August 1, 1979. A suite of geophysical logs

will be taken in each heat flow hole including temperature, vesistivity,
self-potential, and natural gamma. 1In addition to the drilling

program, any previously existing wells (water wells, oil-test wells,
mineral exploratory holes, etc.) will be tested for temperature
gradients, The end product of this effort will be a report and heat

flow interpretation maps of the western and central Cascades Resion in
Oregon, Staff members of DOGAMI will supervise the drilling subcontracts
and will be responsible for the zeophysical measurements, interpretations,

report, and maps.

Task & - Geochemistry

A three vear proposed effort for a total of $53,128, The first year
phase of work has been approved for $20,557, The work will include
sampling. of thermal springs and wells in the study area for water
analvsis and geothermometry studies. The data will be submitted to
the 118GS, Menlo Park, California, for inclusion in the GEQTHERM data
hase file. The staff members of DOGAMI will conduct this work.

Task 5 - Publications

No effort during first vear.

052379 -3-




Cooperative Agreement No. DE-FCO7-791D12044

ARTICLE 11 - DESCRIPTION OF RESPONSIBILITIES (Cont'd)

Task 6 - A Gravity Survey in the Northern Oregon Cascades

This is a proposed three year effort; the first year workscope has
been approved for $65,000, The work to be conducted will include a
gravity survey in the area between 44°15' and 45°45'N. Latitude and
121°00" and 122°30' W. Longitude. The product of this study will be a
saries of Bouguer anomaly maps at a 1:125,000 scale, and a report
describing the study and conclusions. Dr. Richard W. Couch, Associate
Professor in Geophysics, Oregon State University, will conduct this
study. Equipment purchased under this task will include a plotter
interface system, as outlined in the proposal.

Task 7 - Aeromagnetic and Gravity Measurements, Southern Cascades

This 1s a proposed 4 vear effort, the first year work scepe has been
approved for 8197,982, The work will include an aevomagnet ic survey

and a eravity survey in the region between 42° and 43°N Latitude and
121° and 122°30'W. Longitude. The studies will determine the relatively
large scale lithologic disturbances and near surface structures in the
southern Cascades., The products of this studv will be a map of the
structural findings and a report describing the studv and conclusions,
Dr, Richard W. Couch, Associate Professor of Geophysics, School of
Oceancgraphy, Oregon State University, will conduct this work,

The Participant is also responsible for cost-sharing to the extent
provided for in Article I11, "Financial Support of the Project."

ARTICLE I1I - FINANCIAL SUPPORT OF THE PROJECT

A. The total estimated cost of performing the work under this Agree-
ment is Six Hundred Ninecy-Two Thousand Nine Hundred Nineteen NDollars
($692,919.00), The Participant shall be reimbursed by DOE for not more
than 95% of the costs of the project determined to be allowable in accordance
with Article A-TI of the General Provislons entitled "Allowable Costs.'" The
remaining 5% or more of the costs of the project sc determined shall
constitute the Participant's share for which it will not be reimbursed by
BOE. The total cost to DOE is hereby established as 8ix Hundred Sixty-Two
Thousand Four Hundred Forty=Seven Dollars (85662,447.00), and this amount is
also the maximum amount of the project which is subject ro reimbursement by
DOE unless such maximum cost 1is changed in writing by the Contracting
Dfficer.

B. In regard to any increase or decrease in the total estimated

cost of this Agreement, as a result of any change in the orizinal Statement
of Work, as mav be agreed upon by the p:oties during the term of this

52379 —t-
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Cooperative Agreement No, DE-FLO7~79ET27220

ARTICLE I1 - DESCRIPTION OF RESPONSIBILITIES (Cont 'd)

Task ! =~ Data Compilation .

Avaitable published peological, geophysical, peochemical, and heat
ftow data for the low temperature resource areas identified in Phase T
(Belknap-¥oley, Williamette Pass, €raig Mountain-Cove, Western Snake
River Plain, Glass Buttes, Northern and Southern Harney Basins, Alvord
and Lakeview (Fig. 2} will be compiled as a basis for determining
which additional studies may be needed to complete the process for
site selection,

Task 2 - Geologic Mapping

Initital assessment of the nine resource areas will consist, in part,
of geologic mapping and air-photo and iImagery interpretation.

A geologic map, at an appropriate scale, extending into adjacent

areas, based on fileld mapping and air-photo inkerpretaticn, will be
produced for each resource area. The map will also depict all known
major structure or trends as well as surface geothermal manifestations.
Cross—-sections based on available geologic data will be drawn through
the rescurce areas so that a three-dimensional presentation can be

made.

Besides black and white, color and color infrared (IR) photos, air-photo
studies will involve the interpretation of SLAR, LANDSAT (ERTS), NATA
U-2 and Apollo imagery, as available. Data obtained will be utilized

to produce a lineament map for each of the resource areas.

Task 3 ~ Temperature Gradient Study

it is currently anticipated that a minimum of four (4) 500-foot (156

m) deep, heat flow holes he drilled in each resource area. However,
site conditlons may dictate that a lesser or greater number of such
holes be drilled. 1t is contemplated that the heat holes should net

be any deeper than that expressed ahove, hut there may be a possibility
that intermediate depth gradient holes, up to 2,000 feet, may he a

necessity.

A suite of logs will he taken in each heat flow hole including tempera-

ture, resistivity, self-potential, and natural gamma. Whatever

"scrounge™ holes may be located within the resocurce areas; i.e., water |
wells, oil-test wells, mineral exploratory holes, etc., temperature |
gradients will be measured for these holes, These data will complement

that obtained from the heat flow holes.

050479 -




@ Cooperative Agreement @ DE-FCO7-79ET27220

ARTICLE 11 - DESCRIPTION OF RESPONSIBILITIES (Cont'd)

Two sites will ba investigated during the initial term of the
Agreement These include the La Grande,and Lakeview areas. A third
site, the Ontario area, will be studief for possible inclusion into
this task.

Task 4 - Geochemistry

During the Phase I investigation, available thermal springs and wells
in Oregon were sampled, water analyses determined, and geothermometry
computed. This process will continue for the resource areas for
additional wells and springs that may not have been included in the
previcus study by virtue of their availability, If thermal or saline
fluids are encountered in the heat flow holes, samples of these flulds
obtained by either wire-line sampling gear or drill stem testing will
undergo chemical analyses and geothermometric evaluation. These data
also will be submitted to the USGS, Menlo Park, California, for their
inclusion in the GEOTHERM data base.

The Participant Is also responsible for cost-sharing teo the extent
provided for in Article I1L, "Financial Support of the Project.”

ARTICLE T11 - FINANCIAL SUPPORY OF THE PROJECT

A. The total estimated cost of performing the work under this Agree-
ment is Two Hundred Fity-Seven Thousand Two Hundred Twenty-Six Dollars
($257,226.00) including One Hundred Thirty-Six Thousand Dollars ($136,000,00)
autherized by pre-contract cost letter. The Participant shall be reimbursed
by DOE for not more than 90% of the costs of the project determined to be
allowable in accordance with Article A-I of the General Provisions entitled
"Allowable Costs." -The remaining 10% dr more of the costs of the project
so determined shall constitute the Participant’s share for which it will
not be reimbursed by DDE., The total cost to DOE is hereby established as
Two Hundred Thirty-One Thousand Four Hundred Nipetv-GOne Dollars (5231,491.00),
and this amount 15 also the maximum amount of the project which is subject
to reimbursement by DOE unless such maximum cost 1s changed in writing by
the Contracting Officer,

B. In regard to any increase or decrease in the total estimated
cost of this Agreement, as a result of any change in the original Statement
of Work, as may be agreed upon by the parties during the term of this
Agreement, the appropriate shariag of the funding, if any, of such Increase
or decrease shall be shared at the ratio of 90% DOE, L0O¥ Participant,,
as agreed upon above.

C. The amount of funds obligated .nder this Agreement by DDE for
the period from May 23, 1979 through December 31, 1980 is Two Hundred Thirty-
One Thousand Four Hundred Ninety-One Dollars ($231,491.00).. Fundiag for
continuat ion of the proiect in future years will be provided when and Lf
avallable.
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