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- INTRODUCTION

During Phase 1 df the Western States CooperatiVe'Direct—Heat Geothermai
Program (Contract No. EG-77-C-06-1040) available data on Tow temperature
?VZOOC(“T<900C) geothermal resources were collected in Oregon. . Based on
review of these data, nine low-temperature resource areas were fdentified.
During the Mt. Hood geothermal Resource Assessment project (1978), Contract No.'
AC06-77-ET-28369, two other_]owjtemperature resoﬁrce areas were identified:
-Parkdale, northeasterly of Mt. Hood, and Powell Buttes, northeast of Bend.

'Pha;e IT of the direct-héat geothermal program primarily entails the
selection of specific sites, based on Phase I data, for detailed evaluation.
Geological-geophysical investigations of the specific sites are to be con-
ducted 1in order to select drill test locations. Sites selected will be drilled
on a priority basis for reservoir ;onfirmation and assessment. Results, R
including maps and reports, will be published by DOGAMI and made available
to the geothermal community, governmgnta] agencies, and the public. Develop-
ment of direct‘heat.geotherma] resoq;ces should have a significant near-term
impéct-by fulfilling, in part, the energy hequirements of O;egon and the
United States.

During the 1979-80 portion of the Phase II project'(Contract No. DE-FGO7
79ET—27220),;geological—geophysica1 investigations have been carried out for
certain low-temperature areas ag'sﬁown on Figufe 1 in compl iance with the
aforehentioﬁéd contract. | _ | |

ftvié hereby requestgd fhat the Glass Buttes area be dropped from furthér
consideration because of existing industry involvement and that Parkdale add:

Powell Buttes be assimilated into the project for 1980-81. Other modifications



will be treated below in the assessment p]én portion of this proposal.

| This proposal descriBeé the studies necessary fo continue and complete
most aspects of thé Phase Il«prograh, the selection of specific site§ for
deép test drilling and requests funds in the amount of $400,000 to continue
these studies during the year ofy1980—81. Summary costs by task.are PrOVidEd.
in the Budget Section of this proposal.

Not contemplated in this proposal is intermediate to deep geothermal

drilling for final confirmétioﬁ and assessment of promising geothermal
targeté such as the”Lakeviéw area. As these areas are‘identifiéd, they will

continue to be brOtht to the attention of DOE. Future assessments should

include scientific supervision'by DOGAMI .

&
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 ORGANIZATION AND MANAGEMENT PLAN
_ ; _

The Department of Geology and Mineral Industries (DOGAMI) is responsible
under Oregon State.Law for the conduct.of geologic research and the regulation
for the exploration and development of minerals and mineral fuels inc]uding.A
geothermal energy. DOGAMI and its predecessor organization have been in
existence since 1913.- The agency has a staff of 15 géo]ogists and engiheers;
a chemical, assayAand spectrographic laboratory; 11brary§ cartographic faciii-
tieé; and aﬁ editorial and accounting staff. These facilities will be
available to the project described in ?his'PropoSa1 at no additional cost.

DOGAMI has béen engaged in continuing geothermal research, involving a
varietylof'geoTogica1, geochemical and geophysical studies, for the past
eleven years. The results of these efforts ére included in the geothermal
publications 1ist included below.

The principal investigator is Dr. Joseph F. Riccio, Geothermal Specia]%ét,
DOGAMI . . |

Dr. Riccio, as Geothermal Development Manager for the PQb]ic Service
Department, City of Burbank, Ca]ifofpia, qu.reSOnsible‘for the city's pro-
gram of geothermal development leading to electric power production, He
recently completed geological studies associated wfth the exploratory dri]]fng
for a geothermal deep test at the Long Valley KGRA, California. He has also
contributed research and authorsh1p to an ERDA grant, Contract No. E (0-4- 1311)
entitled "Site- Spec1f1c Ana]ys1s of Hybr1d Geotherma]/Foss1l Power P]ant s"
which deals w1th the evaluation of hybr1d power plants that combine geotherma1
eﬁérgy with that'df coé]. :Nhile as a consu]fént to the State of Ca]ifornia

Energy Commjssioh (ERCDC) he was involved with state-sponsored development



of electric powér plants utilizing geothermal energy for the geothermal fie}ds
in Imperial Valley, California. | »

He has completed the work on Phase I of the Oregon Low Temperature‘Geo;
thermal Resource Assessment and the Geothermal Resource Assessment of the
Mt. Hood Volcano, Oregon (Contract No. EG-77-C-06-1040); especia1ly heat flow
stﬁdies and evaluation of the exploratory holes drilled by Northwest Natural
Gas Company at O1d Maid Flat and Timberline.

Dr. Riccio %s currently the Program Manager for DOGAMI of the Low Tempera-
ture Geothermal Resohrce Asséssment, Phase 11, 1979;80, Contract No. DE-FC-Q7-
79ET27220 and the Geothefmé] Resource Assessment of the Western and CentraTI.
Cascades, Contract No. DF-FC—O7—79IQ};O44. ‘

DOGAMI, as project ménager for ;ork in Oregbn funded by the U.S. Depart-~
ment of Energy (DOE), will: (1) coordinate various State and Federal agencies
and other organizations which may participate in this project; (2) act as
1iéison and coordinator between the project and other ongoing Federal and
State supported geothermal projects; (3) coordinate site-specific geologicai—
geophysical studies; (4) subcontract temperature-gradient drilling; (5) prebare
and comp}]e final maps and reports for the project. Geobhysica] studies,  if-

" required, will be administered by DOGAMI. Cdnsu]ting geophysisists and geolo-
gists will be utilized, wherever necessary, to complement the assessment
portion of this proposal. |

It is anticipated that cost of site déep-test dri\fing; if done,4is to be
borne by DOE, and funds for this drilling are not provided herein. Portions
of the site deep-test drilling may be managed either by DOE or :DOGAMI. DOGAMI

would oversee the downhole geologic logging and geologic studies associated

with the site deép—test drilling.



DOGAMI will administer all phases of theATow-temperature_resource
assessment described for which funding is herein to be made available. DOGAMI
will conduct the necessary geologic studies; air-photo and imagery'interpre-

tation; temperature-gradient studies including shallow drilling (to 500 ft);
| and geochemical testing. DOGAMI would also manage the accounting functioﬁs:

inherent to this proposal.

An organization chart of DOGAMI personnel that will be utilized--in -the- -

Phase II (1980-81) study is shown in Figure 2.
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ASSESSMENT PLAN

Data Compilation

Ceo]ogica], geophysical, geochemical, and heat f]&w data for the low
temperature resource areas identifiegjin Phase I (Belknap-Foley, w111amette6_.
Pass, Craig Mountaip-Cove{ Western Snake River Plain, Northern and Southern'
Harney Basins, Alvord and Lakeview) (Figure 3) are in various stages of
completion and no.additiona1'funding is requested for these areaslexcept as
noted beiow. Funding fof data compilation is required for Parkdale and
Powell Buttes as well as for Walla Walla and Mcbermitt, the latter two being |

part of the original Phase I identification. Data compilation will be an

ongoing process throughout the assessment period.

Geologic Mapping

Initial assessment of the additional four resource areas will consist,
in part, of geo]ogié'mapping and air-photo and imagefy interpretation.

A geologic maﬁ;.at:aﬁ approp}iéte sca]e; extending-fﬁto adjaﬁent areas,
based on either field mapping or literature research-field recohnaissance,‘
and air-photo interpretation, will be proauced for each of the resource éreas.
The map also will depict all known major structures or frends as well as
surface geothermal manifestafions. Cross-sections based on available geologic
data will be drawn throggh the resource areas.

Besides black and white, color and color IR bhofos, ajr-photo studies -
will involve the -interpretation qf SLAR, LANDSAT (ERTS)M NASA U-2 and Apollo

imagery, as available. Data obtained will be utilized to produce a 1ineament -



R o o

Western
Snake

1hae 1230, 122 121 120° nge ne* e
“_ STATE OF OREGON DEPARTMENT OF GEOLOGY
g N AND MINERAL INDUSTRIES
. o . 0 3% 20 X e ]
-.40 seasios JCLATSOP I Ras mu \ Scole e — _P_ Mitey
|COLUMBIA v'Wa la Walla
’ ST MELENS A .
A\ - - .
-\ f
x D . r r; I
OR &
‘ \ ILLAMOO mu_seono\ \ & ! LLOWA
THLANMOOXR A ) ' Q ENTERPRISE
% /
T IYAMHIL/.— ozc"c'o“ “-Parkdale ) ide
—=zeZnie g 4 L SHERMAN
Sy e } CLACKAMAS > : \ (0w I
v K Nme «? \ \ //Em;ﬁ‘d_ iLLiam o
N RV ANETS e Yo ey
° } DIL:}‘ snru t \ o sdp- v ! rostir\ : l——l.m_"_-
. '
- iPOLK MARTOR J_“__\_____L__“__§ kf,“%
) X . =
: i - == ? WHEELER
o et PO BENTON 3fiu Mo L e gigug SON | |
. . LLINCOLN & \ ’ . 1 N l
-~ J h ORV/ L \ -—]L i
woreeet B ) \ _l
/ L\OL_ N N
“ \ _— 0
. i --—---J—---_T ~. Belknap-
~ ) — Foley

Index map of row temperature areas

. aae
4 + [ River
S~ ol ]
A : . |
- . Orth ompro __1__‘
1 Willamette e s € i
/ L T irass B 56, Harne |
.‘ e [} . Y “Crane !
1 Coos Boy ! 0 o u G L A l // l
] P ” 1P wogantire { MALHEDU
s S cgmnat erj 0stouRG ‘
T H
* ] £ ' |
] _\ | t + ‘ l + IH_ 4
( \) B Q Cenyonsitia /—/—i~ f |
by ¢ /’}VL— - / / ;_ Sl 1
A S o | !
oo TP g i |
~“JOSEPHINE, JACKSON ' » H
cno ¥ : GRANTS PASS § : . ' ‘
Beac (_ ‘ / ’tAA %‘mrmo ! Lakeview kr:‘? l L \
\ o : ‘ B 4 ' | McDermitt '
\ { ﬁ;ﬁ’e&*‘:’-! e . ' . \ —‘
l.a2e N —+—-‘L-L—---_~L_*___/__ ——-—1—-——-——\-\-—__.-_‘__J__.___..._-_"__.._\______IL____;__.__DEM —L IR - + 424
L_ 124 1230 120* T} nge HT%ee ;
. _ o . iy
Figure 3.



-10-. . y . <

map for each of the four resource areas. Ground-truth verification may be-
needed to resolve ambiguous interpretation and may be accomplished during

field mapping. It is contemplated that some of this work may be done by

consultants to DOGAMI.

Temperature-Gradient Study

Temperature-gradient dri]]ing has been coﬁp]eted at Lakeview and La Grande,
two of the resdurce_areas previods]y identified. Under this present proposal,
funding is requested for femperature-gradient drilling at Belknap-Foley,
Wi11amette Pass, and Parkaale._vDri11ing of heat-flow holes is not Contemp]éted
for the remainder of thé resource areas because of either prior industry
involvement, remoteness of fesource area to available markets,'avai1abi1ity of
drilling sites, or the large size of the resource aréa. Any drilling funds
remaining after drilling of the above three resource areas will be utilized
in the drilling of hole(s) in the Harney Basin.

~ Because. the three resource areas'represegt varied geologic coﬁditions,
holes to be drilled will encounter materials that may vary from valley-fill
“sediments to volcanics of diverse types. Each area should exhibit.distinct
drilling charactefistics with differing atteﬁdant'problems. Part of the
compilation process will be to better define the drillability within the
respective resource areas so-tha? loss df future drilling-completion time can

be kept to an absolufe‘minimum.
It is proposed that a minimum of four (4) up to 500-foot (152 m) deep,
temperature-gradient holes be.drjlled in each of the three aforementioned
'y A

areas. However, site conditions may dictate that a lesser or greater number

oflsuch holes be drilled. ‘It is contemplated that the holes should not be



\

any deeper than that expressed@fbove, but there may be a poss{bility that
gradient holes up to 1,000 feeﬂ may be a necessity.

Whatever "scrounge or free" holes may be located within the resource
areas; i.e., water wells, oil-test wells, mineral exploratory holes, etc.,
temperature gradients will be measured for these Ho]es. These data will
comp]ément that obtained from the proposed témperature-gradient holes.

Drilling projects in young volcanic environments throughout the world
encounter repegted costly and time consgming difficu]ties. Therefore, it is
felt that an exchange of ideas with others is important for the successful
completion of the test holes. Funds are-included hefein’for travel by the
. principal investigator or his designee to Washington, D.C., to confer with

DOE drilling specialists.

Geothemistry

During the Phase I and II (1979-80) investigation, available thermal
springs and we11$ were sampled, watér ana]yzed: and geothermometry .computed..
This process will continue for the resource areas for additional wells and

'springs that may not have been included in the previous work by virtue of
their availability. If thefﬁa] fluids are encountered in the temperature-
gradieﬁt holes, samples of these fiuids will be chemically analyzed and the
data submitted to the U.S. Geological Survey (USGS), Menlo Park, California,

for their inclusion in the GEOTHERM data base.

Site Selection

The final selection of dgep test dfj]] sites will be de;iqu after a
thorough review with appropriate USGS and DOE personnel of all geological,

geochemical, and geophysical data collected for the resource areas.
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Selection of precise drﬁf] sites must take into account whether surface
and subsurface occupancy rights are available for lands under Federal, State,
and local government ownership or control. It is not anticipated that drill
sites will be iocéted on private lands unless special arrangements can be

made with the fee hoiders and/or lessors.

Deep Test Drilling

Deep test drfl]jng should commence sometime after the second half of
1981 and therefore is not a part of the present proposal. It is‘possible
that the se1§ction process, based on the ongoing assessment, may eliminate
identified resource areas from consideration. On the other hand, all of the
areas could be drilled. Drilling of one hole per area, fpr example, if
successful, would tend to iaentify a specific reservoir. However, reservoir
evaluation leading to exploitation can only proceed when confirmation we]]s
are drilled.

Funding for'thé'actua1 deep test drilling, drilling and geological super-
vision, geophysical logging, and_flow testing is not contemplated as part of
this prdposa] and cannot be accurately forecast at'the present t{me. It will.

be the subject of continuing discussions between DOE and DOGAMI.

Publication

It .is epvﬁsioned théf the final report w6u1d consist of the assessment
portfpns (i.s., geologic ‘and 1ineament maps, geophysical maps, data on héat
f]ow.and geochemistry, and associated text) as well és recoﬁmendations for
each of the resourée afeas either as one compendium or as individuai treatises.
This decision will be predicated on the quantity of the data collected and the

\

needs of the geothermal community.
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RELATED STUDIES

A gtatewide inventory of low-temperature geothermal resources (Phase L);
i.e., geofherma] waters with a reservoir temperature of 90°C or less, was
begun on July 1, 1977. The inventory, as originally planned, consistéd of
two parts - the first was a compilation of chemical data on Oregon's thermal
springs and wells, a;d the second part was an inventory of low-temperature
reservoirs uti1izing”a combination of geochemistry, heat flow data, temperature-
gradient data, and géo1ogica1-ge6physica] information.

Geochémica1 data obtained from the Phase I study have been sent to USGS
for their fnc]usion in the GEOTHERM data base. The collection of low-
temperature data during the Phase Il (1979-80) study will be likewise sub-
mitted to USGS. -

DOGAMI, under Contract No. DE-FCO7-791D12044, is currently drilling
temperature-gradient holes in the Central Cascades area. This work should be
completed in late 1980. Data that'may relate to an understanding of the
geothermal regime 1in the Wi11amet£e Pass -and Belknap-Foley resource areas will
be incorporated in the final report(s) of fhese two areas. Similarly data
generated under Contract No. AC06-77-ET-28369 for the geothermal assessment
of Mt. Hood will be utilized in the evaluation of the Parkdale area.

RBecause of its long-term involviment in the study of Oregon's geothermal
fe50urces, DOGAMI holds a c0n$iderab1e quantity of unpublished data which will

be available for this project.



_ PATENT INFgRMATION
- There is. no proprietary information included in this proposal and the
information to be cq]]ected during the proposed study will not be confi-
dential.

APPLICATIONS TO OTHER SPONSORS

This proposal has not been submitted to other potential sponsors and

we do not plan to submit it to others in the future.

‘“ o
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Summary:

Education:
Experience:
5/78 to Present
8/77 to 5/78.

4/76 to 8/77

4/74 to 4/76

10/70 to 4/74

e/
v
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RESUME -

Joseph F. Riceio

Technical, administrative and management experience in
petroleun geology, engineering geology, bhydrogeology,
environmental geology, &and geothermics.

University of Southern California BA 1950 Geology
University of Southern California MS 1951 Geology :
University of Southern Californmia Ph.D. 1965 Geology

Oregon Department of Geology and Mineral Industries,
Portland, Oregon; Geothermal Specialist. Responsible
for the completion of the low-temperature resource
assessment in Oregon (DOE Contract No. EG-77-C-06-1040)
and the geothermal resource assessment of kt. Food
Volcano, Oregon (DOE Contract No. EG-77-C-06-1040).

Consultant in California in geothermics to the State of
California Energy Resources Conservation and Development
Commission and to private geothermel development firms.

Geothermal Development Menager, Public Service Department,
Burbank, California. Responsible for the city's program
of geothermal development leading to electric power pro-
duction. Research and author contribution to ERDA grant
(contract No. E(0-4-1311) entitled "Site-Specific Analysis
of Hybrid Geothermal/Fossil Power Plants."

Consulting Engineering Geologist (California); Consultant
to civil engineering firms, architects, land developers,
and attorneys in engineering geology.

Consulting Engineering Geologist (Alabama); Consultant to
the State of Alabama (Geological Survey) in engineering/
environmental geology and hydrogeology. Staff engineering
geologist, and regional geologist, Mobile District,
Alebama Geological Survey.

.}h



7/55 to 7/70
11/53 to 6/55
3/52 to 1/53

2/51 to 2/53
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Typical responsibilities: Hydrogeologic studies pertaining
to sanitary landfill sites and land-dispodal sewage

systems; deep-well disposal studies; engineering geology,

and hydrogeology for several counties in South Alabama.
Project Director of an environmental geology study for the
U.S. Corps of Engineers entitled "Environmental Impact

of the Proposed Tennessee-Tombigbee Waterway in Alabama.”
Project leader of an engineering/environmental geologic
study for a proposed super-port and associated land-based
support facilities on the Alabama Gulf Coast. Dam site
geology, exploration, and reservoir studlies for a proposed
nuclear generating plant for the Alabama Company.

Pacific Soils Engineering, Inc., California, President

and Chief Engineering Geologist. Director and Supervisor
of 55 employees eng aged in consulting engineering geology,
foundation engineering, and soil engineering.

Senior Engineering Geologist (California), employed by a
private consulting foundation engineering firm. Respons-
ible for the firm's geological studies pertaining to
urdban, commercial, and industrial land developments.

Petroleum Geologist/Engineer for an independent o0il pro-
ducer in California. Besponsible for drilling, work-over,

casing, and logging programs and completion procedures
for developmental wells.. '

Subsurface geologist for International Petroleum, Ltd.
(Colombia). Duties similar to that above plus well-site
geology. :
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Publications

Lower Cambrian Fauna of the Marble Mouﬁtains, California: The Compass,
vol. 26, no. 4, 1949.

fri]ocu\ine]\a, a New Genus of Foraminifera: Cont. Cushman Foundation Foram.
Research, vol. I, parts 3 and 4, 1950. '
The Lower Cambrian Olenellidae of the Southern Marble Mountains, California:
8ull. Sou. Calif. Acad. of Sci., vol. 51, part 2, 1952.

Porosity and Permeab111ty of some Unconso]1dated Sediments: The Compass,
vol. 39, no. 2, 1962.

A Geo]ogica] and Geographical Appraisal of Alluvial Fans: The Compass,
vol. 39, no. 2, 1962. «

Origin of Adobe Clays in the Southwestern Portion of the Los Angeles Basin:

in Essays in Marine Geology: Univ. Sou. Ca]if; Press, 1963.

Environmental Geology and Hydrology, Madison County, A]abama Geol. Survey
of Alabama, Atlas Series no. 1, 1971 (co-author).

Hydrogeology of Sanitary Landfill Sites in Alabama: Geol. Survey of Alabama
Circular 71, 1972 (senior author). '

Petrology and Identification of the Citronelle Formation in Alabama: Bull.
Geol. Soc. America, vol. 4, no. 2, 1972, abstract (co-author).

Neogene Sediments of Mobile County, Alabama: in Recent Sedimentation along

the Alabama Coast: Ala. Geol. Society, Tenth Annual Field Trip,1972 (senior
author). :

H1story of Water Supply of the Mobile Area, A]abama Geol. Survey of Alabama,
Circular 92, 1973 (senior author).

Deve]opmenf of a Hydrological Concept for the Greater Mobile Metropolitan-
Urban Environment: Geol. Survey of Alabama Bull. 106, 1973 (senior author).

Igneous Rocks in Mobile River: Geotimes, vol. 18, no. 12, 1973 (senior

author).

Use of Satellite Imagery in the Interpretation of Physiographic and Structural
Features in South Alabama: Am. Assoc. Petroleum Geologists Bull., vol. 58,
no. 3, 1974 (co author).

Infrared Color Photography of the Fort Mims Site, Alabama Jour. Ala.
Archaeology, vol. 20, no. 2, 1974 (senior author). ‘

Faulted Upper Pleistocene Marine Terrace, Palos Verdes Hills, California: Am.
Assoc. Petroleum Geologists Bull., vol. 61, no. 11, 1977 (senior author).
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Site Specific Analysis of Hybrid Geothermal/Fossil Power Plants: ERDA Pub-
lication, Contract No. E(0-4-1311), City of Burbank, 1977 (co-author).

Low- to Intermediate-Temperature Thermal Springs and Wells in Oregon: Oregon
Department of Geology and Mineral Industries Geologic Map Series No. 10,
1978 (junior author).

Preliminary Geothermal Resource Map of Oregon: Oregon Dept. of Geology and -
Mineral Industries Geologic Map Series No. 11, 1978.

Geothermal Exploration in Oregon in ?@78: Oregon Dept. of Geology and Mineral
Industries, Oregon}Geo]ogy, vol. 41, no. 3, 1979 (senior author).

Geothermal Resource Assessment of Mount Hood: U.S. Dept. Energy Contract
0. AC06-77-ET-28369, Oregon Dept. of Geology and Mineral Industries, 1979 -
(editor and co-author). , :



- 19 -

i rt¢

DOGAMI GEOTHERMAL ENERGY PUBLICATIONS
1966 '

Bodvarsson, G., 1966, Encrgy aund power of geothermal resources: Oregon Depart-
ment of Geology and Mineral Industries, Ore Bin, v. 28, no. 7, p. 117-124.

Croh, E.A., 1966, Geothermal cnergy potential in Oregon: Oregon Department
of Geology and Mineral Industries, Ore Bin, v. 28, no. 7, p. 125-135.

1967

Peterson, N.V., and Groh, E.A., 1967, Geothermal potential of the Klamath Falls
area, QOregon, a preliminary study: Oregon Department of Geology and Min-
eral Industries, Ore Bin, v. 29, no. 11, p. 209-231.

Bowen, R.G., and Peterson, N.V., 1970, Thermal springs and wells in Oregon:
Oregon Department of Geology and Mineral Industries Miscellaneous Paper 1h.:

1972

1972, Geothermal gradient studies in Oregon: Oregon Department
of Geolog end Mineral Industries, Ore Bin, v. 34, no. 4, p. 68-T71.

Bowen, R.G., and Blackwell, -D.D., 1973, Progress report on geothermal measure-
ments .in Orcgon:  Oregon Dupurtmont of Gcology and Mineral Industrics, Ore
Bin, v. 35, no. 1, p. 6-7. :

 }

1974

Bodvarsson, G., 1975 Telluric cuirent'exploration for geoﬁh:rmal anomalies in
Oregon: Orcgon Department of Geology and Mineral Industries, Ore Bin, v. 36,
no. b4, p. 93-107.

Walker, G.W., 1974, Some implications of late Cenozoic volcanism to geothermal

potential in the High lava Plains of south-central Oregon: Oregon Depart-
ment of Geology and Mineral Industries, Ore Bin, v. 36, no. 7, p. 109-119.

1

=

~Bowen, R.G., 1975, The Cow Hollow geothermal anomaly: Oregon Department of
Geology and Mineral Industries, Ore Bin, wv. 37, no. 7, p. 109-121.

Bdwen, R.G., 1975, Geothérmal gradient data: Oregon Department of Geology and
Mineral Industries Open-File Report 0-75-3, 114 p. - -

Bowen, R.G., Blackwell, D.D., and Hull, D.A., 1975, Geothermal studies and
exploration in Oregon: Oregon Department of Geology and Mineral Indus-
tries Open-File Report 0-75-7, 66 p. .



. - 20 ~
1975 Cont'd.

Hull, D.A., 1975, Geothermal gradient data, Vale area, Malheur County,

Oregon Oregon Department of Geology and Mineral Industries Open-
File Reéport O-75-4, 18 p.

1976

Bowen, R.G., Blackwell, D.D., Hull, D.A., and Peterson, N.V., 1976, Progress
report on heat-flow study of the Brothers fault zone, central Oregon:
Oregon Department of Geology and Mineral Industries, Ore Bin, v. 38, no.
3, p. 39-L5.

Hill, D.A. 1976 Electrical resistivity survey and evaluation of the Glass Buttes
geothermal anomaly: Oregon Department of Geology and Mineral Industries
Open-File Report 0-76-1, 11 p.

Hull, D.A.,.Bowen, R.G., Blackwell, D.D., and Peterson, N.V., 1976, Geothermal
gradient data, Brothers fault zone, central Oregon: Oregon Department of
Geology and Mineral Industries Open-File Report 0-76-2, 24 p.

1977

Bowen, R.G., 1977, Geothermal exploration studies in Oregon: Oregon Department
of Geology and Mineral Industries Miscellaneous Paper 19, 50 p.

Hull, D.A., 1977, Preliminary heat-flow map and evaluation of Qregon's geothermal
energy potential: Oregon Department of Geology and Mineral Industries,
Ore Bin, v. 39, no. 7, p. 109-123.

Hull, D.A., Blackwell, D.D., Bowen, R.G., and Peterson, N.V., 1977, Heat flow
study of the Brothers fault zone, Oregon: Oregon Department of Geology
and Mineral Industries Open-File Report 0-T77-3,. 43 p.

Hull, D.A., Blackwell, D.D., Bowen, R.G., fEterson, N.V., and Black, G.L.,
1977, Geothermal gradient data: Oregon Department of Geology and Min-
eral Industries Open-File Report 0-77-2, 134 p.

1978

Black&ell, b.D., Hull, D.A., Bowen, R.G., and Steele, J.L., 1978, Heat flow
of Oregon: Oregon Department of Geology and Mineral Industries Specéial
Paper k. ‘

Bowen, R.G., Peterson, N.V., and Riccio, J.F., 1978, Low- to intermediate-
temperature thermal springs and wells in Oregon: Oregon Department of
Geology and Mineral Industries Geologic Map Series 10.

Hull, 'D. A., Blackwell, D.D., and Black, {}.L., 1978, Geothermal gradient data:

Oregon Department of Geology and Mineral Industries Open-File Report
0—78 L, 187 p.



- 21 -
1978 con'd.

Oregon Depariment of Geélogy and Mineral Industries, 1978, Geophysical logs,
(ld Maid Flat No. 1, Clatkamas County, Oregon: Oregon Department of
Geology and Mineral Industries Open-File Report 0-78-6.

910

Ricelo, J.F., 1979, Preliminary geothermal resource map of Oregon: Oregon
Department of Geology and Mineral Industries Geologic Map Series 11.

Riccio, J.F., and Newton, V.C., Jr., 1979, Geothermal exploration in Oregon
in 1978: Oregon Department of Geology and Mineral Industries, Qregonnn
Geology, v. 41, no. 3, p. 39-L6.

. Geological Survey and Qregon Department of Geology and Mineral Industries,
1979, Chemical anaslyses of thermal springs and wells in Oregon: Oregon

Department of Geology and Mineral Industries Open-File Report 0-79-3,
170 p. -

Riccio,_ J.F., 1979, Editor, Geothermal resource assessment of Mount Hood:

Oregon Department of Geology and Mineral Industries Open File Report 0O-79-8..

o



BUDGET

L



PROJECT TOTAL

- 22 -.

PROJECT BUDGET SUMMARY

DOE
Personnel {including OPE)
Geologist IV .12 mo. 8 0.5 FTE
Geologist II1 12 mo. @ 1.0 FTE $ 27,265
Geologist III 3mo. @ 1.0 FTE 8,730
Geologist 11 12 mo. @ 1.0 FTE 23,855
Geologist I 24 mo. @ 1.0 FTE 37,490
Cartographer II 6 mo. @ 1.0 FTE 10,225
Editor 3mo. @ 1.0 FTE . 6,390
Travel
500 days @ $30/day 15,000
Transportation - 40,000 @ 7¢/mi., and 10,000
-5 pickups @ $132/mo.
Services and Supplies
Direct material, maps, sample bags, 10,000
thin sections, photos
Dri]]ing (Temperature-gradient) " 170,000
Water chemistry - 805
Printing “ 23,000
TOTAL DIRECT COSTS $342,760
INDIRECT COSTS 57,240
TOTAL .$400,000

$420,450

DOGAMI

$ 20,450

$20,450

$20,450




Geologist III
Geologist 111
Geologist II

Geologist 1

Cartographer II

Editor

Travel

Direct Material
Drilling
water‘Chemistry
Printingv
indirect Costs

TOTAL

BUDGET MATRIX - DOE FUNDING

Task Task Task Task Task
1 2 3 4 5
Data Geological Temperature
Compilation Mapping Gradient Geochemistry  Publication
$27,265
8,730
$ 23,855
$ 9,373 9,373 9,372 $ 9,372 |
: oy $10,225-
6,390
10,0Q0 15,000
1,000 1,000 4,000 3,000 1,000
| 170,000
805
23,000
1,733 9,413 37,111 3 2,201 6,782
$12,106 $65,781 $259,338 $15,378 $47 ,397

Total
$ 27,265

8,730
23,855
37,490
10,225

6,390
25,000
10,000

170,000
805
23,000

57,240

$400,000

_EZ_



PERSONNEL

OVERHZAD
26320 Director 60,360
23064 Deputy Zirector 53,424
20010 Administrative assis. 28,272
Z0051 Business iianager 39,816
C0101 Accounting Clerk 19,568
C3006 STD SCMITC~TECH T. (6%0) 1,747
OFE  20.3%
Total Fersonnel
SERVICE AND SUPPLIZS (PROGHRAN: § 53)
(1) Instate 2nd :eg. Trevel 16,809
(2; OQut-of-Sizie Traovel 3,363
\3) Office Zxpenses :
a) Frone (6 of 17 phones)
(excluding vroji. 4,200
bg Snuttle Moil . 5,.16
c) Central Jtores 21,9
i) Copier 4,936
(4) Fiscal Control 12,664
§8§ Lttorne; Genexcl 1,386
9) Insurance 1,967
(11) Housing cnd Grounds
(67C = oL = 4, S, 957C

- 24 -

' GEZ010GY AND MINERAL INDUSTRIES

Total lervicesz znc _upplies
Total Overnead
Total Budget, .dnus Cvernead

Overhead :izote

210,924
42,817

_251,391

61,272

312,603

1,867,625

16.7%



.7,)'_

- 25 =~

GEOLOGY AND MINERAL INIUSTRIES

OFPE
Indirect Overhead OPE 15¢
sick leave
vacation
other
Direct Overhead OPE 27
FICA 6.1
FZRS 16,2
OthEI‘ ho?
Health InS.
Life Ins,
Dental Ins,
SATF
ERB
Misc

TOTAL L2%




