(ol Frcec bl

UNIVERSITY OF UTAH RESEARCH INSTITUTE

UURI

EARTH SCIENCE LABORATORY
420 CHIPETA WAY, SUITE 120
SALT LAKE CITY, UTAH 84108

TELEPHONE 801-581-5283

MEMORANDUM

May 19, 1981

T0: State Coupled Program Core Group
FROM: Duncan Foley D.F /by Ck?
SUBJECT: Washington Resource Assessment Team program review, 14 May, 1981,
Idaho Falls, Idaho
Attendees: J. Eric Schuster, State of Washington Department of
Natural Resources (WDNR); M.A. Widmayer, Mike Tucker, DOE/ID;
Carl Ruscetta, Duncan Foley, ESLD/UURI
General and Business
1. The Washington team has requested and been granted a no cost time
extension until the end of July to finish this year's work.
2. Departure of one employee means that a Geologist II position is
open to work on the program.
3. The geochemistry.lab is back on line after a move last year. So
far, about 15 samples have been processed under the current contract.
4, Washington has supplied ESLD with required write-up and bibliography
after the Glenwood Springs meeting.
5. Copies of the first year's final report are being made up now.
6. WDNR apparently will get a $140,000 appropriation to continue
geothermal resource assessment activities beyond federal funding.
Technical

Two main discussions took place: the first on progress under the
present contract, and the second on plans for next year.
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On present tasks:

1.

Drilling - Eight sites have been selected for thermal gradient

holes, and bids have been received from drillers. Two holes will

be at the Wind River area (including one near the USFS Nursery),
three holes will continue the White Pass traverse of the Cascades,
one will be located North of Mt. Rainier (in conjunction with Denison
Mines), and one each on the Snoqualamie and Stevens Pass roads.
Washington has requested bids for the services of a drilling consul-
tant. The Environmental Assessment has been delivered to DOE, and
processing for drilling permits is well along.

Thermal Gradients - Thermal gradients for 800-900 wells in the
Yakima Valley, Columbia Basing and Southern Cascades areas have
been investigated. The highest temperatures generally found in the
Yakima-Columbia area are 400C, typically from depths less than

2000 feet. The Washington team doesn't feel that there are any
local sources of heat, but rather that regional phenomena are
responsible for the heat concentrations. Dave Blackwell has not
yet finished his analysis of the data from the last year.

Geologic mapping - Two projects from U. Washington and Portland
State are moving along. K-Ar dating by U of Utah for this program
has been only partially successful, due to young age and contami-
nation of some samples. These two mapping projects will be
integrated by WDNR staff, and the results included in this year's
final report.

Gravity - The program is continuing, with about 2600 stations
collected so far, and reduction by the USGS is well along. An
open-file progress report will be available by the end of the month.

Geochemistry - This program was strongly impacted by Mount St.
Helens' work, which took an estimated 40% of Mike Korosec's time

(see the attached newspaper article). Only 15 samples have been

run so far, but more will be finished before the end of the contract.
The lab analyses check well with the USGS 1lab, but the cross
analyses have not been re-run since the lab was moved. Mercury
surveys are presently being designed; none have been run.

Lineaments - The map of the southern Cascades should be available
soon.

User map (with NOAA) - WDNR is in the process of reviewing comments
made by ESL, DOE, and Dave Blackwell, and will communicate with
NOAA soon. They will be adding squibs to further explain the
outlines of the gray areas. It may be appropriate to develop a new
color for the unique data set of mineral springs.
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On the proposal:

Overall, DOE requested a more specific set of deliverables with each
task. Integration of all data collected so far, and interpretation of
all the results of the program through the upcoming year should be
provided in a comprehensive final report. It was felt by DOE and ESLD
personnel that completion of packages in present areas of study should be
emphasized, rather than starting new areas. This conforms with final year
approaches in other states.

1.

Geochemistry - The proposed mercury work needs to be clarified,
so no confusion remains over which surveys are being done by
which year's funding. The geochemistry of springs studies will
continue, hopefully at a much accelerated pace.

Gravity - The program will be finished this year. It was
originally proposed as a three year program, and this will be
the third year. '

Yakima - Hydrology emphasis will be stepped up, and conflicts
with the state commercialization team will be eliminated from
the proposal.

Wind River - The area proposed for mapping includes only one of
the four known thermal springs in the area, and does not include
the areas with highest user interest, If the mapping can not be
redirected to include the thermally favorable areas, these monies
will be directed toward some other task.

Mount St. Helens -~ The task to better define seismic velocity
model, identify magma chamber, and look for a structural signature
for the thermal gradient transition zone was not felt by DOE to

be an appropriate emphasis for the State Couplied Program, when
incomplete data packages in other, more directly geothermal aspects
of the program still exists. It was also felt that USGS, NSF,

and U of Washington seismic studies would probably approach these
questions. These dollars will therefore be applied to a different
task.

Action Items

1.

WDNR will have a revised proposal to DOE by the end of the month.
They would like comments from DOE on possible directions for using
the monies originally slated for tasks 4 and 5 above.

ESL will get from WDNR all the publications they have done so far,
and will receive new materials as they are prepared.

Map production in coordination with NOAA needs to be emphasized.
ESL will coordinate further on the problems of K-Ar dating.

DOE will send WDNR a copy of Dave Blackwell's proposal.




‘Reality’s Relative

When Atop-

Dome of La va.

By Kathy McCarthy .
Associated Press Writer *

. MOUN’I‘ ST. HELENS'’ CRATER RAMP Wash — ‘
" Guided by a random wind gust, warm whlte breath.
from' fumeroles on Mount St. Helens’ north ramp
suddenly shifts dxrectlon. l'udmg a nearby geologlst in -

an outdoor steam bath.

“ Reality is relative here on the threshold of tbe -

-giant amphitheater blown out. of the valcanos
summlt on May 18,1980. . ., -

WarmMay Sun*" . R o

ngh ‘i a plercmg ‘bive sky, 3 warm May stin
shines on the mountain’s snow:covered slopes as it } |
did the day almeost 1, 300 feet of the mountam = B

’ exploded, *“v"'«éw

" But when steam from the glant lava dome on the\ '

crater floor ris¢s above the 8,400-foot crater rim,.
fashioning itself into thunderhead shapes. the cloud

can block the sun in an instant, leaving the northern

slope of the mountam in chill hlgh Cascades shadow

“The ragtag bands of fumeroles, or steam vents
scattered on the ramp floor grumble constantly with - § .

" a sound like river rapids, their steam occasxonally -
obscuring the whole crater hke a fog machme on a .

11930s Hollywood set.’

More ommous
mtermlttent,{* artillery-fike crack-crack-crack - .of

rockfalls avalanchmg down‘the crater 5 2000-fodt '

western wall-’ RN

:“ C RespectforVolcano el

The mxle—and-a—quarter by two-and-a-quarter- '
-mile amphitheater, and neighboring acreage offer a
" wealth of scientific riches, which scientists greet with

enthusiasm tempered with respect for the volcano s'
power. s :

N

"The Tava dome, formed from Sticcessive “dome-
building eruptions!* which squeezed fresh- Java up

through the crater floor, now stands 375 feet high,

ranges. 1,200 feet- east to west,and extends almost a__
" half-mile north to south the- U S Geologxcal Survey :

;3

says it R S b T T
Hehcopters ﬂymg past the dome to p1ck up USGS

sclentlsts on the crater Hoor look like toys.. -

o The dome’s eastem flank steams innocuously on’

. this day, but a cottage-sized chunk that has dropped

off the dome to nestle at its base nges an 1dea of its

power. = ' .
“A pocket eruptlon from ‘the- dome is truly the

. major danger in the crater now,” says Mike Korosec
‘a state Department of N. al Resources_geolo

athe i samples from e relative sate_y ‘

of the.:ramp. i
b Admit Onhr Sclentists

The Forest Servnce has ‘'said only- USGS sclentlsts
- will be permitted to land in the crater itself. -

S “In a pocket eruptlon, rocks would fly out of the
dome = rocks of all sizes — and a great ball of steam
" and ash would rise from the pocket,” he said.

Rockfalls -can be avoided and seismic warning :

signals are .giving scientists better clues to both
explosive and non-explosive eruptions, he says;, but a :
pocket eruption can come without warning. )

* Josh Logan knows. Another state. geologxst

) studymg pyroclastxc flows — superheated gases and
debris — in the upper reaches of the North Toutle
River valley; Logan was in the crater durmg one
recent pocket eruption. - -

g The dome )ust sort ot lobbed out several large
‘»ﬁ_'« SeePageA-‘I Columnl _

than the shlftmg steam is the

TvTAE

Reali ty"s’ Rela ti _Ve
When Atop

ome of La va

Contmued From Page A-S .
¢hunks of rock,’ he says. “There was'a poppmg.
',,sound and a lot of dust.” h
) 'Logan 100 yards from the dome then, says e's
:hazy on other detarls, “1 was runmng in the opp051te )
dlrectlon i
:‘ '} Gathers Data - -
¢ Armed with a temperature probe and plastlc,
ESpeclmen tubes, Korosec ‘busily chops, - scoops -and
mmeasures ' as he gathers data for his hi t
Sublimates — mineral deposits — — occurring aroun

‘fumerole vents.

w!".w'hi.l

. * He thinks the steam of “rootless” fumeroles on the
B worth ramp is caused by groundwater contacting hot

rial — such as hot deposits created by earlier
inr?x:)etlons - and flashing to. steam, sometlmes
reracking rocks in its haste to escape. .
:‘ As Korosec widens the throat of one fumerole with
his pick, the little-vent spits back loose volcamc ash
dike a disturbed pcean clam. § .;. S
='. Temperatures of ‘thesé ramp Ixeld tumeroles
_trange from 86 to 94.7 degrees Celsius — near boiling
?t this 6,000-foot elevatxon, Korosec says‘ But-that s ,
mothing. =+ - '*z.; R @
s: The USGS has recorded tempera'tures as hxgh as’
. =90 degrees “Celsius — ““more than 1,600 degrees
‘Fahrenhelt - three teet beneath the ground near the
rdome Sl '» )
H Cracks Clearly Vlslble,

&
13
.

o .
Extremely hot steam ‘vénts from ‘the dome an
%rom radial- eracks .in- the crater floor — cracks. ,
-clearly VlSlble from:-a helicopter’ as spndery hnes
. gextending from the d me tothe back crater wall.

The tem er:tu nd gas analyses seem to
Endlcate thoge Iumreﬁrzles -are fueled by the direct
vdegassmgof ma r the ‘molten materlal thhm
= @he volcaro, Koroseégays. * T NU 0 i s
:" If he finds that mmeral and element deposnts
idiffer from the high-temperature o the” low-
ztemperature fumerolés, the knowledge could provide
- %3 tool for studying ancient fumeroles and a key for
_»geothermal exploration, Korgsec says." .
i'. “Most Cascade volcanos have fumeroles. and 1t s.
. uakely they change prior to eruptions,.so dxﬁerences
-ahere also could helip“ predlct future eruptions, he
-sald . - . ) =
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State Coupled Program Core Group

FROM: Duncan Fd]ey ?\5 &e Q/U\A wQ\vU\rm

RE:

Washington Resource Assessment Team pro,,.m.. SO e

Qo veview . Rl

Idaho Falls, ID W”‘ ,6Ma]v‘\0um(wmn\

Attendees: J. Eric Schuster, State Of Washington; M.A. Widmayer, Mike

Tuchker, DOE/ID$ Carl Ruscetta, Duncan Fj/]ey, ESLD/UURI

General and Business

Technical m

1. The Washington team # has requested and been granted a no cost time
extension until the end of July to finish this g years work.
2. Departure of one employee W means that a Geologist II position

is open to work on the program.

3. The geochemisfry lab is back on Tine after awweddbes move last year.
So far, about 15 samples have been f{rocessed under the current contract.‘

4, Washington has supplied ESLD with required write-up and bibliography
after the G]en?__wood WP Springs meeting.

5. Copies of the first year's ceport are being made up noy.

6. WONR apparewtly will l' ‘Mo.wo naho 4 conh
mm’mm’c achwhy ud beyjond "ﬂ&u kufg‘ "

enmal feasvite

&
Two main discussions took placej the first on disuettbissapasgy progress |

under the present contract, and the second on plans for next year.

On present Wg tasks:

1. Drilling - Eight sites have been selected for thermal gradient holes,

and bids have wwmm been received from § drillers. Two holes will be at




the i%%d River area (including one near the USFS Nursery), three

holes will continue the White Pass traverse of the Cascades, one

will be Tocated North of Mt. Rainier (in conjunction with Smmmse Denison
Mines), and one each on the Snoqualamie and Stevens Pass roads.
Washington has requested bids for the services of a drilling consultant.
The Environmental Assessment has been delivered to DOE, and processing
for drilling permits is well along.

Thermal Gradients - Therma] wamm gradients for 800-900 wells in the
Yakima Valley, Columbia Basing and Southern Cascades areas have been
\Gmlg investigated. The highest WP temperatures generally found in the
Yakima-Columbia area are 400(‘.,% from depths less than 2000
feet. The Washington team doesn't feel that there are any local
sources of heat, rather that regional phenomena # are responsible

for the heat concentrations. Dave Blackwell has nofwﬁsnished his
analysis of the data from the last year,qih

Geologic mapping - Two projects from U. Washington and Portland

State are moving along. _ K-Ar dating by U of Utah

for this program has been only partially successful, due to

young age and quuiimg contaminlgtion of some samples. These two

mapping projects will be integrated by WDNR staff, and;bgsults included
in this year's final report.

4./461‘:#:‘“ program is continuing, with about 2600 stations collected
so far, and reduction by the USGSkZe]] along. An open-file prograess

report will be availabe available by#the end of the month.

Geochemistry - This program was strongly impacted by Mount St.

Helens work, which took an estimated 40% of tweswad Mike Korosec':‘hm(

(see the attached newspaper article). Only @ 15 samples have been
run so far, but more will be finished before the end of the contract.

The 1alf analyses check well with the USGS lab, but the cross

Wead
analyses have not been re-run sine the lab iynsmimse moved.

Mercury Sorveys are prasewtly bewng desqned‘,ma\;é ak been tom.



6. Lineaments - The map ofthe of the southern Cascades should be
available soon.

7. User map (with NOAA) - WDNR is in the mmmse process of reviewing
comments made by ESL,ems DOE, and Dave Blackwell, and will
comnunicate with NOAA soon. The will be adding squibs to further
explain the mw the gray areas. It may be appropriate
to develop a new color @ for the uniquep data &set of mineral springs,

On the proposal:

Saien—

Overall, DOE requested a more specific set of deliveralbes with each
task. Integration of all data collected so far, and interpretation of
all the results of the program through the upcoﬂhng yeargy should be provided
in a wgijie® comprehensive final report. It was felt by DQ'} and ESLD personnel
that cagmimiy completion of packages in present s areas of study should be
emphasized, ® rather than starting new areas. This conforms with final year
approaches in other states.

1. Geochemistry - # The W@ proposed mercury work needs to be S
clarified, so no = confusior?.‘%‘v'gr which surveys are being s-den
done by which years funding,esmmsmmy. The geochemistry of springs
studies will continue, hopefully at a much accelleratred pace.

2.Aqﬁn?:a‘;ﬁip program will be finished this year. It was originally
proposed as a -Ill'three year program, and this will be the thrid
year.

3. YakﬂmaiiHydro1ogy emphasis will be stepped up, and conflicts
with the state commercialization team will be eliminated from the mygy

proposal.

(]
4, w1ngg River - The area proposed for mapping include only one

of the four knowmuginedxlrspuigtys: thermal springs in the area,




Action Items

and <id not include the areas with highest user interest. If the
mapping can not be redirected to include the thermally favorable areas,
these monies will be directed towdad some other task.

Mount St. Helens - The task to better define seismic velocity model,
identify magma chamber, and look for a structur2§1 signature for

S
S
the thermal gradient transition zone was not # felt by DOE to be g
an appropriate emphasis for the state coup1ed Program, when incgmplete &

data packages in other, more d1r ly gi q;nna] aspegts of the
I

n Seumic shidies wool prababy S |

program st111 exist ’\These 115rs will t erefore be app11e

a different task.

1.

WDNR w{zjl have a revised proposal to DOE by the g@ end of the month.
They would 1ike # comments fdrm DOE on possible directions for using
the monies originally slated for tasks 4 and 5 above.

ESL will § get fromeNR all the publications they have done so far,
and will receive new iiidigigde materials aabsnbhbasivy as they are Japddi
prepared.

Map production in coordination with NOAA needs to be emphasized.

ESL will coordinate further on the problems of K-Ar dating.

DOE will send WDNR a copy of Dave @il Blackwell's proposal. ;
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SUMMARY

Work proposed herein runs from August 1, 1981 to July 31, 1982, with a total
U.S. Department of Energy cost of $203,636 and a State of Washington contribution
of $13,000.

Management of this work will be carried out by Washington Division of Geology
and Earth Resources personnel including one assistant state geologist, two geologists,
and one secretary. The geologists wi]] also pursue technical objectives. Several

subcontracts are proposed as follows:

1. Southern Methodist University; Dr. David D, Blackwell, principal investi-
gator; temperature gradient - heat flow subcontract; $93,746. This subcontract
will allow for collection of new subsurface temperature data in the Columbia Basin
of southeastern Washington, processing of these data and existing data, and pre-
sentation of the results in a series of maps and tables with explanatory text.

This work will be funded directly by USDOE, Idaho Falls, under a separate pronosal,

so further detail and budget are omitted from this provosal.

2. Danes Research Associates; Dr. Z, F. Danes, principal investigator;
Cascade Range-regional gravity subcontract; $25,700. The objective is to complete
the Cascade Range regional gravity map with an average gravity station density of

one station per five square miles. This is the third year of a three year program.

3. MWashington State University; Professor James Crosby, princioal investi-
gator; John Biggane, investigator;'Yakima Area Geothermal InveStigations; $11,481.
The objective is to collect both new and existing data on subsurface temperatures,
hydrology, and geology of the Yakima area, and interpret these data sets to form
a practical and techﬁica] guidé to geothermal exploration and develooment. This

is the second year of a two year program.




4, Portland State University; Dulcy A. Berri, principal investigator;

Wind River Geology; ca. $20,000. The objective is to map the geology of the middle,,

and lower portions of the Wind River Valley, a tributary of the Columbia River inﬁg

southern Washington, and interpret the geologic environment responsible for the
occurrence of several hot springs in the area. Resulting maps and report are to
directly benefit potential geothermal energy users in the area. This project will

require about 11 months.

5. Geohydrologist; investigator(s) to be selected; Low Temperature Geothermal
Resources of the Moses Lake-Ritzville-Connell Area, Columbia Basin, Washington;
ca. $30,000. The objective is to interpret approximately 150 suites of we11l1ogs
to obtain information on the temperature, depth, size, quality, and production

potential of low temperature geothermal aquifers. Duration of about one year.

In addition, the geothermal staff of the Division of Geology and Earth
Resources -proposes to pursue sampling and analysis of thermal springs, "closeout"
collection, organization, and dissemination of several statewide geothermal-related
geologic,7geochemica1, and geophysical data sets. Costs are as follows: Division
of Geology and Earth Resources, $88,884; administrative overhead, $27,571 (charged
at the rate of 15,66 percent of total costs).




WASHINGTON DIVISION OF GEOLOGY AND EARTH RESOURCES ACTIVITIES

Justification

During the past year and one-half a considerable amount of data has been
accumulated regarding the occurrence of geothermal energy in the State of Washington,
These data have been gathered from many sources, including our own in-house
investigations, and they were compiled, in part, for the purpose of generating a
"public" geothermal resources map for publication by the National Oceanic and
Atmosbheric Administration (NOAA). Types of data gathered include down-hole temper-
ature data, geothermal lease applications in the Cascade Rgnge (gathered by Wash-
ington State Energy Office), thermal and mineral spring data, gravity data, geologic
data, distribution of young volcanic rocks, heat-flow data, faults and 1ineaments,
seismic data, and aeromagnetic data. Although most of these data sets are still
preliminary and incomplete, we have found that they, taken together, Qreat]y expand
our understanding of geothermal energy in this state.

Because the USDOE - sponsored resource assessment program is apparently in its
fin&] year, we propose to spend as much time as possible assem51+ng, augmenting,
and interpreting the above data sets and prenaring them for raéﬁd and convenient

use by public and private geothermal investigators, exp]oratiohists, and developers.

Plan and Schedule

Work toward the objectives Tisted below will continue throughout the contract
period, with preparation of data for distribution and/dr ooen filing at intervals.
The objectives for- the three geothermal employees of the Division of Geology

and Earth Resources are as follows:

Geologist III:

A. Spring sampling
1. Samole and analyze additional known thermal springs.
2. Search for rumored thermal springs.
3. Monitor springs in the Mount St. Helens area.
4, Interpret and report on geology, geochemistry, and recommendations
.for further work and/or development of the springs.

3




B. Obtain and report on soil mercury determinations near selected
thermal springs and near Mount St. Helens.

C. Assist with subcontract administration and directing the activities
of the geothermal staff.

Geologist II:

A. Augment, interpret, and prepare for distribution data sets pertinent
to assessment and exploration for geothermal energy in Washington.
These data sets may include some or all of the following: geology,
gravity, faults and lineaments, rock and water geochemistry,
temperature gradients and heat flow, geothermal leasing, seismicity,
and aeromagnetics., Assist in preparation of a state "scientific"
geothermal map(s) if one is to be published by NOAA, transmit
appropriate data to GEQTHERM, and prepare material for public
dissemination.

B. Assist with field monitoring of subcontracts.

C. Temperature-gradient logging, mercury field measurements, assisting
Geologist III in field, and other duties as required.

Clerk Typist II:
A. Assist geologists with the assembly, cataloging, and preparation
for publication or other dissemination of geothermal data and reports.
B. Assist with correspondence and contract-related accounting and
reporting.

Products
Year end repbrt detailing all findings during the contract period; open-file
and/or published reports as appropriate; and material for a state "scientific"

geothermal resource map if one is to be published by NOAA,

Budget
Salaries: 8/1/81 to 7/31/82
Geologist III; @ $2029/mo. $24,348
Geologist II; @ $1839/mo. ' $22,068
Clerk-Typist II; @ $834/mo. $10,008
$56,424
Benefits: 20 percent of salaries $11,285




Travel:
Per Diem: 125 days @ $35/day
Mileage: 8,000 mi. @ .20/mi.

“Air Travel: to USDOE project mtgs.

Equipment, Supplies, and Services:
Laboratory supplies
Reproduction and publication

Overhead:

15.66 percent on Division of Geology

and Earth Resources activities and
subcontracts administered by DGER

$ 4,375
$ 1,600

$ 1,200

$ 7,175

$ 4,000

$10,000

$14,000

$27,920

TOTAL $116,804.00




TEMPERATURE GRADIENT - HEAT FLOW SUBCONTRACT

Temperature gradient and heat flow work, Iargely in the Columbia Basin, will
be undertaken by Dr. D.D. Blackwell and his students and employees. A]though this
work is an indispensable part of the Washington State geothermal assessment
program for 1981-82, it is being funded directly by the U.S. Department of Energy,

Division of Geothermal Energy, and it will not be discussed further in this proposal.




CASCADE RANGE REGIONAL GRAVITY SUBCONTRACT

Justification

Regional gravity surveying under subcontract has been underway in the Cascade
Range since 1979. The project has been headed by Dr. Z.F. Danes, University of
Puget Sound, Tacoma, Washington. The study area is shown on Figure 1. Work to
date has been concentrated in the southern and central'Cascades and in the area
around Mount Baker in the northern Cascades.
| Status of gravity mapping is shown on Figure 1. Previous data and newly
measured stations bring the total for the study area (about 14,070 square miles)
to some 2620 gravity stations, or an average distribution of one station per 5.4
square miles. The distribution is not even throughout the Cascade Range, however;
in the part of the study area south of 47°30' the station density is one per 3.8
square miles, with much heavier concentrations at Camas, North Bonneville, and
Mount St. Helens. North of 47°30' the station density is only one per 15,1

~square miles. .

Almost all of the gravity data gathered so far, including pre-existing data,‘
has been reduced by the U.S. Geological Survey in Denver, through the use of their
computer facilities. It is expected that preliminary gravity maps at a scale of
1:250,000 will be placed on open file by the Division of Geology and Earth |
Resources by May 31, 1981. These maps will be improved and updated, especially.
in the northern Cascades, following the 1981 field season. At the conclusion of
the three-year gravity program we expect to publish a 1:250,000 scale gravity
map of the bulk of the study area. |

The UPS gravity work has already greatly expanded available coverage for the

central and southern Cascades. By the end of the third year regional coverage

will be available for most of the study area in sufficient detail to allow geothermal

explorationists to integrate the gravity data into the evaluation of Cascade Range
geothermal target areas, thus allowing for structural interpretations and tests of
geothermal hyootheses not possible previously,
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Figure 1. — Washington Cascades Gravity Survey as of March 1981
122° 21°




Plan and Schedule

Sufficient funds are available from the existing USDOE - State of Washington

contract to support the gravity subcontract until July 31, 1981. M4ork under the

subcontract resulting from this proposal will begin on August 1, 1981, and continue

to May 31, 1982.

The objectives are as follows:

1. Obtain regional gravity coverage (one station per five square miles) in

the area west of Glacier Peak in the White Chuck Mtn., Pugh Mtn., Bedal,
Sloan Peak, Prairie Mtn., and Huckleberry Mtn. 7%' quadrangles where
known elevations and road access permit. Gravity in this area will help
to provide a "tie" between Mount Baker and Glacier Peak and provide the
first significant data in an area where geothermal lease applications

have been made by private industry. |

AY

. Obtain regional gravity coverage for the approximately 10 by 8 mile area

centered on Mount Baker, to the extent that access, known e]evations, and
ordinary prudence will allow.

Collect and incorporate all. pre-existing gravity data available for the
part of the study area north of 47°30',

Obtain regional gravity coverage for the area southeast of Mount Rainier

in the northern part of the Hamilton Buttes 7%' quadrangle, southeastern
part of the Packwood 15' quadrangle, White Pass 15' quadrangle, Rimrock
Lake 7%' quadrangle, and Tieton Basin 7%' quadrangle to the extent that
known elevations and road access will allow. This work will provide better

gravity data for an area of considerable Quaternary volcanic activity.

. Obtain regional gravity coverage for the western % of the Golden Lakes 7%'

quadrangle, western % of the Mount Wow 7%' quadrangle, and eastern % of the
Kapowsin 15' quadrangle, all Tocated to the west of Mount Rainier. Coverage

here should be to the extent practical with regard to road access, known




elevations, and landowner's permission. The transition between Puget
Lowland type temperature -gradients and Cascade type gradients is suspected
to pass through this area, and gravity data may help to dete?mine whether
or not the transition in gradients is accompanied or caused by a transition

o in subsurface 1ithology and/or structure.

6. Obtain regional gravity coverage for the southeastern portion of the Wind
River 15' quadrangle., Work here should largely complete regional coverage
for two adjacent areas of potential geofherma] significance, Wind River and
Indian Heaven.

7. Remeasure gravity at a sufficient number of stations in the Mount St. Helens
area to determine whether the 1980-81 eruptions and/or resulting geographic
changes have causéﬂ significant changes in gravity. If so produce a map
at 1:62,500 scale which details the changes. New stations should be
éstab]ished to add detail to gravity anomalies which were previously defined
by only one or two stations.

This objective must be considered teﬁtative. Several factors must be
favorable in order to carry out the work iﬁcﬂuding:
A) Mount St. Helens must be in a "qdiét" state,
B) Permits to work in the area must be obtainable,
C) Access to previously occupied gréyity stations must be possible, and-
D) The stations to be re-occupied must be recoverable with a reasonable |
assurance that their elevations have not changed significantly.
8. Obfain better-than-regional gravity coverage in the area of objective

number 3 (Mount Baker). This objective is also tentative because of access
[

problems and lack of known eleyvations,

Every effort should be made during the course of gravity suryeying to insure
that elevation errors are held to less than + 10 feet (that reported grayity values

are accurate to within about + 0.6 milligals), |
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Objectives 1-6 should be completed in the order 1fsted. The contractor is
expected, within limitations imposed by lack of known elevations, road access,
or landowner's permission, to allocate the time and finances available under this
subcontract in such a way that good progress can be made toward completing each
of objectives 1-6.

Objectives 7 and 8 are to be started only after objectives 1-6 have been
completed to the extent that they can be completed without resorting to extensive
backpacking or use of trail bikes for access to unroaded areas.

Note that these objectives specifically exclude gathering new gravity data
in the northeastern part of the study area (in the area north of 47°30' and east
of 121°15' as well as north of 48%22.5' and east of 121°37.5') because access to
these areas is very difficult, the areas are of less geothermal importance (Glacier
Peak is part of the excluded area, but it is a wilderness area and cannot be
developed), and gravity data simply cannot be gathered thefe in an effective manner
in the time and with the resources remaining, However, if all eight of the
objectives listed above can be completed, any excess time and funds may be used

by the contractor for gathering additional gravity data in these areas.

Products

Products to be delivered by May 31, 1982, are:

1) A complete Bouguer gravity anomaly map for the study area at a scale of
1:250,000. This map shall show locations of gravity stations and the contoured
gravity values. It will include complete legend and exblanation.

2) A text which describes the methods used to carry out the gravity survey,
methods by which existing data have been incorporated, and major conclusions
regarding geologic structure and geothermal resource potential in the study area.

3) A tabular listing of gravity stations showing stationjhumber, Tocation,

“raw" and reduced gravity values.

N




Budget

Salaries
Principal Investigator:
1.75 mo. @ $2000/mo. , $ 3,500
Field Assistants:
2 @ 7 mo. each, $5/hr., 170 hr./mo.  $11,900
Key Punch Operator:

2 wk. at 40 hr./week and $5/hr. $ 400
$15,800
Travel
Vehicle mileage and maintenance $ 4,300
Per Diem: 200 days @ $20/day $ 4,000
$ 8,300
Other
Office and Lab. supplies $ 500
Reproduction $ 500
Gravity meter calibration
and repair- $ 600
$ 1,600
TOTAL $25,700

12




SUBCONTRACT FOR GEOTHERMAL INVESTIGATIONS IN THE YAKIMA AREA

Justification

This work has been underway since August 1, 1980. The investigation is being
carried out by John Biggane of the Washington State University Department of Civil
and Environmental Engineering, Geological Engineering Section, under the direction
of Professor James W. Crosby. The initial subcontract (under USDOE contract

DE-AC07-79ET27014, Modification No. A003) runs until May 31, 1981.

The objectives of the current subcontract are:

1. To measure temperature gradients in existing wells in the Yakima County
region, and in cooperation with Dr. D.D. Blackwell, determine heat flow
in as many wells as possible.

2. To delineate areas that possess'a potential for geothermal development (define
areas where warm and/or hot water and/or sources of heat exist in the
subsurface).

3. To relate occurrences or potential occurrences of geotherma]fqnergy to the
geology and hydrology of the study area.

5. To submit a report detailing work activities, pertinent data, and information
relevant to the above objectives. This report shall contain approoriate
geologic, temperature-gradient, heat-flow, and hydrologic maps and/or
cross sections.

The initial study area was all of Yakima County — an area of 5,059 square miles.
As the work-progressed, the study areé was to be reduced to the areas with the

greatest potential for the occurrence of geothermal resources. The initial budget

totalled $15,000.
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I1.

III.

The report from the initial subcontract will include the following:

Geologic Data and Stratigraphic Interpretations

A.

A review of the pertinent geological literature

1. the occurrence and description of the geologic units.

2. the previous geophysical surveys and their interpretations.

Stratigraphic interpretations obtained from the WSU geophysical well logs.

1. the correlation of geologic units, primarily along the trends of the
irrigated valleys.

2, the relationships that exist between the stratigraphy and ground

water hydrology and temperature.

Geothermal Information

A.

Compilation of the available temperature-depth data.

1. well locations, gradients, chemical data, pumping test temperatures,
aquifer transmissivity and storage coefficient.

2., a review of the previous geothermal research for Yakima County and
the Columbia Plateau,

Spatial distribution of the geothermal gradients

1. the variation in the gradients as predicted by the bottom hole tempera-

| ture regression analysis.

2. a comparison of the methods ayailable for the interpretation of water

well geothermal gradients.

Assessment of the Geothermal Resources of_the Yakima Area

A. The areal relationship between aquifer temperatufes and aquifer depths,

This report will go a long way toward integrating many sources of data that bear

on the development and use of low temperature geothermal resources in the Yakima

County area. Continuation of this subcontract from June 1, 1981 through January 31,

1982 will allow for the development of firmer and more detailed interpretations

regarding the resourcesand their potential uses, and it will allow the time

necessary to produce a final report suitable for journal publication.
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Objectives
June 1, 1981 - January 31, 1982 — This subcontracted task will conclude on

January 31, 1982 and will complete the following objectives:
I. To refine the preliminary conclusions of the study by:
A. Additional stratigraphic correlation through the use of geophysical and
driller's logs.
B. Additional stratigraphic interpretation by means of structural contour
maps and fence diagrams.
C. The investigation in greater detail of the spatial relationship that
exists between the aquifer depth and its temperature and stratigraphy.

I1. Delineating regions according to their geothermal potential.

Schedule

Investigations will be continued between June 1, 1981 and January 31, 1982.
Products

A report detailing work activities, including all pertinent data and infor-
mation relevant to the above objectives, sha]ffbe due on January 31, 1982. This
report shall also incorporate the findingS'frdm the August 1, 1980 to May 31, 1981
contract period. The report shall contain appropriate geologic, temperature-gradient,
heat-flow, and hydrologic maps and/or cross-sections. The report shall be delivered
in a format suitable for publication, and it shall be subject to review by the

Division of Geology and Earth Resources prior to final acceptance.
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Budget

Salaries:
Research Assistant (8/1/81-1/31/81)
0.5 FTE $ 3,890
Secretari§1 583
$ 4,473
Benefits:
8 percent of Research Asst. salary $ 31
23 percent of secretarial salary 134
$ 445
Goods and Services $ 1,875
Travel ' $ 1,125
Overhead: 45% of total modified direct costs $ 3,563

TOTAL  $11,481
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WIND RIVER GEOLOGIC SUBCONTRACT

Justification

The middle to lower reaches of the Wind River, a tributary of the Columbia
River located in the southern Cascades of Washington, constitute one of the most
promising areas in the state for development of low temperature geothermal resources.
The area is overlain by young volcanic rocks; major thermal and mineral springs
occur within and near the area; the course of the Wind River is apparently
controlled by a fau]t which is on strike with a recently recognized seismic zone
that passes through Mount.St. Helens; and there are at least two potential users
of lTow temperature geothermal resources in the Valley, a large U.S; Forest Service
nursery and the schools of the town of Carson. These potential users have expressed
interest in developing geothermal resources, and they are being assisted by the
Division of Geology and Earth Resources, the Washington State Energy Office, and
the Oregon Institute of Technology.

The area propesed for study extends through an approximately three by ten
mile area along thé-middTe and lTower parts of the Wind River, It includes
St. Martins (Carson) Hot Springs and Shiperd's Hot Springs in the lower part of
the valley, near the Columbia River. The Wind River Valley is~fi11ed with Quaternary
lava flows which originated just north of the study area (Trout Creek Hill and
other vo]canoes),'énd the river waters have constructed a steeo-walled gorge
which cuts through the valley-filling flows and into underlying Tertiary intrusive,
volcanic, and volcaniclastic rocks. The hot springs occur within this incised
gorge. There are ho identified aquifers in the Tertiary rocks. The hot springs
are believed to be controlled by fracture- and fault-related permeability.

The geology .of the area has been mapped on a regional reconnaissance by: several
geologists, but no significant mapping at a scale of 1:24,000 has been done. No

geologic mapping at any scale has been done with the objectives of structural
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interpretation and explanation of the existence of the hot springs and assessment

of the geothermal development potential in the valiey.

Objectives
1. Map the incised valley of the Wind River from its mouth to the vicinity

of Bunker Hill - Warren Gap at a scale of 1:24,000. The Tertiary rocks
cropping out in the bottom of the gorge are to be characterized
lithologically (mapped as lithologic units). Particular attention is
to be given to the mapping of fault and fracture systems and alteration
zones. A careful search will be made for new (undiscovered) thermal or
mineral springs.
The upper walls of the gorge consist of Quaternary valley-filling
lava flows and associated sediments (?). These units are to be examined
for possible thermal aquifers, for any structures that may cut or
deform them, and for their influence on the hydrologic pattern of the area.
2. Map the valley sides above the level of the valley-filling.flows. Here
outcrops are expected to be less numerous than within théfgorge, and mapping
will necessarily be less detailed. This portion of the ﬁapping will still
emphasize collection of structural data as well as lithologic characterization
of geologic units.
@b 3 Assist Division of Geology and Earth Resources staff in the collection-of
;\®)§1§§S§ soil samples for mercury analysis as needed, and assist with the
interpretation of these data.
M, | |
\\ 4, Perform reconnaissance geologic mapping in the lower Little Wind River area
and at any other location in the study area where cross faults or fractures
might occur that would be expected to influence the hydrology of the area

and, in turn, the existence and nature of thermal waters.
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5. The geologié mapping may be supported by commercially available geochemical
\)UQX'L:> analyses of rocks, as apnropriate, and by water analyses through the
facilities of the Division of Geology and Earth Resources. Two temperature
gradient-heat flow holes will be drilled in the Wind River Valley this
summer. Results will be available to aid in the geologic interpretation.
The overall objective of these studies will be to identify the geologic
environment responsible for the existence of hot springs in the Wind River Valley,
to determine if that environment exists anywhere else in the area (find geothermal
targets), and to report these findings in a manner that will constructively
influence the exploration and development of low temperature geothermal resources

in the Wind River Valley.

Personnel énd Schedule

Current plans call for the geologic work to be executed by a well-qualified
graduate student under the guidance of Dr. Paul Hammond, Portland State University,
and the geothermal staff of the Division of Geology and Earth Resources. The
graduate student may be assisted by other graduate- or undergraduate-level personnel
as appropriate. We have discussed this project with seven students from Portland
State University -and Oregon State University, and in our opinion Ms. Dulcy A. Berri
(resume and other information attached) is the best qualified candidate to perform
this work. |

Field work will probably require about three person-months beginning in
August, 1981. Data reduction, analytical work, and report writing will be done in -
the fall and winter, with geologic maps, cross sections, and iﬁterpretive text

prepared for delivery by sometime in the spring of 1982,
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Budget
Since the details of this subcontract are still being developed, no budget

can be presented at this time. A budget will be prepared for USDOE consideration

as soon as possible. We anticipate a total subcontract cost of approximately $20,000.
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Dulcy A. Berri
5180 NW Neakahnie, No. 28
Portland, Oregon 97229
Phone: Home (503) 645-0543
Message (503) 229-3022

Date of birth: September 14, 1955
Education:
1973-74 Iowa State University
Ames, Iowa
Botany
1976-79 University of Oregon
Eugene, Oregon
B.S. in geology, June, 1979
1978 Miami University
Oxford, Ohio
Summer field methods course in vicinity
of the Wind River Range, Wyoming
1979-present Portland State University

Portland, Oregon
M.S. in geology, June, 1981

Master's Thesis: involving Glass Buttes, a silicic dome and vent
complex in central Oregon composed of layered
rhyolite, andesite and basalt flows, ash-flow tuffs, vitrophyre

and obsidian flows., Hydrothermally altered zones show extensive
silicification of ash~-flow tuffs, resulting in masses of cinnabar-
bearing opalite; other mineralization includes finely disseminated
pyrite with minor pyrrhotite. Broad zones of possible argillic
alteration extend frommineralized veins into country rock.
Alteration control is structural; cinnabar-rich fluids may have
circulated through primarily north~south and east-west trending
fractures associated with the regional fault system. A blanketing
opalite mass may have further restricted fluids. Research included
field mapping, petrography, atomic absorption and neutron activation
analyses and X-ray diffraction studies.

Coursework in geology:

Field Geophysics: field use of gravimeter, magnetometer, seismic

refraction and resistivity instruments to determine subsurface
geology in Coast Range basalts of Oregon.

Exploration Geochemistry: designed geochemical survey of. a possible
porphyry copper deposit in SW Washington; conducted soil survey,
reconnaissance geologic mapping, atomic absorption analyses and
interpretation in final report.

Volcanic Stratigraphy: classified stratigraphic units, eruptive
mechanisms, deposition; field study of volcanic sediments in
central Oregon.
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Dulcy A, Berri

Advanced Metamorphic Petrology: study of thermodynamics of
metamorphic reactions, constructing petrogenetic grids, mineral
parageneses, metamorphosed siliceous limestones, pelites, iron

formations and exhalites.

Advanced Igneous Petrology: comprehensive study of the genesis
.0of ophiolite, basalt, andesite and silicic plutonism in diff-
erent tectonic settings; geochemical interpretation.

Geologic Interpretation: topographic map and air photo analysis,
construction of planimetric map from air photos.

Also: Economic Geology, Structural Geology, Geophysics, Geo-
chemistry, Igneous, Metamorphic and Sedimentary Petrography and
Petrology (3 terms), Paleontology, Tectonics and Sedimentation,
Geomorphology, Introductory Computer Programming.

Organizations: Northwest Mining Association
Geothermal Resources Council
Geological Society of America, Cordilleran Section

Work Experience: Retail and office work, details provided upon request.

References: Dr., Michael L, Cummings
Department of Earth Sciences
Portland State University
P.0. Box 751

Portland, Oregon 97207

(503) 229-3022

Dr. Robert O. Van Atta ,
Department of Earth Sciences
Portland State University
P.O. Box 751 -
Portland, Oregon 97207

(503) 229-3022

Mr. Larry Wilkinson
Foundation Sciences, Inc.
1630 SW Morrison Street
Portland, Oregon 97205
(503) 224-4435
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Mr, Eric Schuster, Assistant Manager June 16, 1981
Division of Geology and Earth Resources

Department of Natural Resources

Olympia, Washington 98504

Dear Mr. Schuster:

It was a pleasure meeting you and Mike Korosec in Portland last
Friday. Thank you again for your time spent discussing the
Wind River project.

As I expressed to you at the time, I'm very excited about

~ becoming involved in the Wind River study. I see it as a very
challenging and rewarding opportunity, as well as a chance to
further geothermal exploration in the Northwest. By August

I will have completed my thesis work, which involved a structural
study similar to that required at Wind River, and so I'll have

a good idea of necessary field and office time,  techniques, and
materials, as well as have developed interpretive ability.

I'm interested in the position of Principal Investigator. I

feel I could organize the work required within available time

and funds, and also coordinate the work of assistants. Due to
the many qualified persons interested in this project, I can
understand your needing time to select personnel. I am, however,
holding off a less rewarding offer in light of possibly becoming
involved in the Wind River study, so I would very much appreciate
notice of your decision when it is made.

Sincerely,
Dulcy Berri

Earth Sciences Department
Portland State University
P, O, Box 751

Portland, Oregon 97207
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LOW TEMPERATURE GEOTHERMAL RESOURCES
OF THE MOSES LAKE-RITZVILLE-CONNELL AREA

Justification

The Moses Lake-Ritzville-Connell area -is a triangular area located near the
center of the Columbia Basin in southeastern Washington. It is one of several
areas in southeastern Washington where many temperature records from water wells
show that Tow temperature geothermai resource potential exists within 2,000-3,000
feet of the surface or less.

The Moses Lake-Ritzville-Connell area is intensively cultivated and presents
considerable opportunity for the rise of geothermal energy as a source of space
heat as well as process heat for agricd]ture-re]ated industries. Although other
areas in or near the Columbia Basin, such as the Walla Walla and Ellensburg areas,
may present opportunities for the rise of low temperature geothermal resources
which are as good or nearly as good as the Moses Lake-Ritzvil]é-Conne11 area,
the latter area is the one for which the best subsurface data exist. These data
consist of suites of continuous geophysical logs, including temperature logs, for
about 150 wells. The logs have been obtained by personnel of the Washington State

University Geological Engineering Section over the past several years.

Objectives
We propose to employ the services of a geohydrological consultant, or a graduate

student and/or staff hydrologist of the Washingtdn State University Geological
Engineering Section to study, interpret, and report findings regarding the
occurrence of low temperature geothermal energy in the Moses Lake-Ritzville-Connell
area. The proposed study would be very similar to the one presently being done in

the Yakima Valley area by John Biggane (see earlier section of this proposal).
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The objective will be to interpret the geologic and hydrologic literature
and the suites of well logs for the following:
1. Stratigraphic correlation
2. Structural interpretation
3. Identification of thermal aquifers and
their characteristics, such as
a. transmissivity
b. storage coefficient
c. temperature
d. depth
e. water quality
f. source of heat
4. Temperature gradients and heat flow (if practical)
5. Identification and characterization of the geographic areas
with the best potential for low temperature geothermal

resource development.

-

The resulting report will be designed to be of direct use to potential
geothermal .developers and users, while at the same time incorporating all of the
scientific data and interpretations that would be of use to other highly trained
investigators;

Because this study will have to be completed in slightly less than one year,
it will not be possible to incorporate much, if any, field investigation. The
personnel who will perform the work have yet to be identified. This matter and
the details of the investigation will be under discussion with Professor James
Crosby, and other possible subcontractors, with the aim of drafting a more detailed

joint proposal for USDOE consideration as soon as vossible.

25




Budget
The budget for this subcontract has yet to be formulated, but we anticipate

that the work can be done for $30,000 or less.
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STATUS OF GEOTHERMAL ASSESSMENT IN WASHINGTON

The Washington State Geothermal Resource Assessment team has been operating
under U.S. Department of Energy sponsorship for nearly three years. In that time
considerable progress has beén made toward identifying and understanding the
state's geothermal resources. This progress is summarized in the following figures
and table, Figures 2 and 4 and Table 1 were compiled jointly by the Washington
State Resource Assessment and Commercialization Teams (washington State Division
of Geology and Earth Resources and WAShington State Energy Office, respectively),

whi]e'Figure 3, Geothermal Leases in Washington, was prepared entirely by the

Commercialization Team,
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Table 1. — Status of Geothermal Energy Assessment in Washington, March 1981.
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OVERALL PROPOSED BUDGET

Subcontracts:
Cascade Range regional gravity by Danes Research Assoc.

Geothermal investigations in the Yakima area by
Washington State University

Wind River geologic investigations
Geothermal investigations in the Moses Lake-Ritzville-Connell
area by Washington State University
Division of Geology and Earth Resources:

Salaries, benefits, travel, equipment, supplies, and
services

Overhead - 15.66 percent on Division of Geology and
Earth Resources administered activities

USDOE CONTRIBUTION
- . STATE OF WASHINGTON CONTRIBUTION

TOTAL

32

$ 25,700

11,481
20,000

30,000

88,884

27,571

$203,636

13,000

$216,636
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HEAT FLOW AND GEOTHERMAL EVALUATION OF OREGON AND WASHINGTON
ABSTRACT

This proposél is for the third year of a program of cooperative
heat flow studies and geothermal evaluation of Oregon and Washington.
Personnel of the Geothermal Laboratory at SMU, as outlined in the
accompanying budget, will perform field and laboratory tasks dealing
with geothermal measurements and evalﬁation in cooperation with the
low-temperature assessment studies of the Oregon Department of Geology
and Mineral Industries and the Washington Department of Natural Resources,
Division of Geology. The specific SMU tasks include the following.

Based on extensive geothermal experience in the Pacific Northwest,
consultation on the nature of the field program of the two states and
interpretation of final results will be a major task. In addition,
three people will be supplied and supervised for field operations in
the state of Washington during the summer of 1981. One person will
operate a motoiized logging system and the other two will operate hand-
powered equipment (9 man-months total). Most of the field program in
Oregon will be carried out by personnel of the Department of Geology and
Mineral Industries. Approximately 1 1/2 man-months of SMU effort will
be involved in the field aspects of the Oregon program.

Five sets of portable temperature logging equipment for support of
the field temperature-gradient heat-flow study aspects of the state programs
will be supplied and maintained by SMU. Two motorized logging systems, one

capable of measuring temperatures to 110°C at 1050 m and the other capable




of measuring temperatures to 150°C at 3000 m will also be supplied and
maintained. Gamma-ray, SP, and resistivity logs will be recorded in

wells for which such information would be useful in interpretation or
evaluation. Thermal conductivity measurements will be made on cuttings
and core samples collected from the wells in which temperature logs have
been made and from surrounding outcrops, etc. The samples will be
collected by SMU, WDNR and DOGAMI personnel. The thermal conductivity
apparatus is operated and maintained by SMU. As needed, heat production
studies involving measurement of the ﬁranium, thorium and potassium
content of rocks will be carried out on samples collected by field
personnel. This equipment is maintained and operated by SMU. The results
of current and past temperature-depth logging, geothermal gradient
calculations, etc., will be maintained on computerized data files at SMU.
Computer~-processed temperature-éepth data in the form of listings and
plots will be supplied, based on data collected by the field parties, for
inclusion in open-file reports following completion of the field season.
Summary reports and maps will be supplied using the data base available.
Included will be tabulated lists of all geothermal data in each state;
maps at a scale of 1:1,000,000 detailing heat flow measurements in the
states of Oregon and Washington, with accompanying reports; and a contour map
of temperatures and/or depth of certain temperatures in the Columbia Basin,
Reports on local geothermal systems and detailed studies will be prepared

at the request of the states, on a manpower-available basis.




INTRODUCTION

During the past two years there has been a continued program of
investigation of low-temperature geothermal resources in the Pacific
Northwest, sponsored by DOEmand carried out by state organizations. One
of the major techniques used in this resource evaluation-investigation
program is the collection of geothermal gradient-heat flow data. The
object of work during this contract period is to provide a third year
of logistical, technical, analytical and report preparation support
relating to geothermal gradient-heat flow data for the low-temperature
geothermal programs in the states of Oregon and Washington. During the
period of this contract (June 1, 1981 through May 31, 1982), the work
effort in Oregon and Washington will be focused on specifi; éreas and
problems of completion of the statewide studies. The overall objective

of the project will be to bring to completion several parts of the study

which have been in progress for some time.
PROPOSED WORK

Oregon
The program of the Oregon Department of Geology and Mineral Industries
(DOE contract) for the 1981-82 season includes a minimum amount of drilling,
an extensive collection of free hole (scrounge) data, and consolidation and
interpretation of existing information. Services to be provided by SMU
include suppiy and maintenance of two sets of portable temperature logging

gear. In addition, the state owns a third‘set, so that the three field




parties will be active during the summer collecting drill hole data. A
truck with a moﬁorized winch capable of measuring temperatures to a depth
of 3000 m and a truck capable of measuring temperatures to 1000 m as well
as gamma-ray, SP and resistivity logs in wells, will be supplied and
maintained for joint use by the states of Oregon and Washington. Each
truck will be available approximately 50% of the time in each state during
the field season. Personnel from the state of Oregon will collect the
field data, which will be sent to SMU to be collated and combined with an
extensive computer file of existing d;ta from the state of Oregon (the
file already totals over 500 holes). With the several parties in the
field it is estimated that between 100 and 200 new holes will be logged
during the 1981 field season.

Copies of computer-processed temperature-depth information and plots
for each hole will be submitted to the state of Oregon for open-file in
the fall of 1981, for ready access by the geothermal community. Thermal
conductivity measurements will be made on samples collected by the field
parties in order to calculate heat flow values for holes, where possible,
and to obtain better information on thefmal properties of geothermal areas.
Radioactivity measurement on well and surface samples, as well as terrain
corrections, will be made as needed.

Reports will be prepared and personnel from the geothermal laboratory
will consult with personnel from the state of Oregon in the interpretation
and reporting of the geothermal results. Special areas of study are listed
in the DOGAMI contract. Specific publications to be submitted by May 31,
1982, include: a report of geothermal gradient data, geothermal gradient

and heat flow summary for special papers on high-priority resource areas;




a geothermal gradient and heat flow summary for a special paper summari-
zing the geothermal resource potential of all of the study areas; and a

new edition of the statewide 1:1,000,000 heat flow map.

Washington

Under contract to DOE(hthe Washington Department of Natural Resources
(WDNR) plans to drill approximately 10 holes specifically for geothermal
graident-heat flow determinations in the southeastern Washington Cascade
Range. SMU will log temperatures, gamma-~ray, SP and resistivity in these
holes as they are drilled. 1In addition, SMU will supply 9 man-months of
field effort in support of the state of Washington program; 6 man-months
of 'field effort will be involved with geothermal gradient scrounge studies,
and 3 man-months will be involved in operating one of the mobilized logging
systems. Two sets of portable temperature-depth equipment will be supplied
for the field studies. The areas to be emphasized are the eastern border
of the Cascade Range, the Columbia Plateau, and the boundary between the
Columbia Plateau and Okanogan Highlands. These areas afford a combination
of population centers and geothermal potential such that they are the areas
most likely to be utilized for low-temperature geothermal.applications in
the state of Washington. In the field effort, approximately 100 to 150
holes will be logged, in addition to the holes which are to be drilled.
All of the off-campus budget is devoted to the field effort in the state
of Washington, with the exception of one budget month of the principal
investigator's time and 1/2 month of the research associate's time.

Upon return to Dallas, the temperature-depth data will be computer

processed and returned to the state for open-file in the early fall, as




is the case in Oregon. Products to be delivered by May 31, 1982, include
the following:
1. Depth-to-isotherm maps

a) sketch map of entire state at 1:2,000,000

b} Columbia Basin at 1:500,000

¢c) more detailed maps in dnomalous areas, such as Moses Lake,

Walla Walla, or Yakima, at scales of 1:250,000 or 1:100,000
as data gquantity and quality permit.

[NOTE: These maps might be formulated as depth-to-isotherm
maps (probably depth to 20°C and/or 30°C) and/or
temperature-at~fixed-depth maps (such as temperature
at a depth of 1 km).]

2. Mean surface temperature maps for the areas listed under 1la,
1b and lc, where data quantity and quality permit.

3. Heat flow and gradient maps for the entire state at 1:1,000,000.

4, Tabulated and graphical temperature-depth data for all wells in
the state from which these data are available.

5. Tabulated gradients, thermal conductivities and heat flow
(corrected and uncorrected) for all wells in the state from
which these data are available.

6. An explanatory and interpretative text.
BUDGET NOTES

The on-campus budget breakdown is 50-50 between the states of Oregon
and Washington, so the supplies, publicatidn, computer and on-campus travel
line-items, as well as the on-campus direct costs, are evenly divided. The
maintenance and repair of the field equipment (truck and portable logging
gear) will occupy approximately 50% of a_technician's time for 12 months
(25% for the state of Oregon and 25% for the state of Washington). The
laboratory aspects relating to the state of Oregon studies will occupy
approximately 45% of the time of the research associate and 15% of the time

of the principal investigator; 50% of the time of the laboratory assistants,




30% of the secretary's time for report preparation, and approximately
$200 of undergraduate assistants' time. The technician will spend 10%
of time on maintenance of the laboratory equipment. Similar on-campus
effort will be directed to the state of Washington program.

Half-time for the two logging trucks will be spent in the state of
Washington to obtain information in deeper holes; also, resistivity, SP
and gamma-ray information on selected holes of special interest.

All of the off-campﬁs budget is devoted to the field effort of the
state of Washington with the exceptioﬁ of one month of the principal
investigator's time and 1/2 month of the research associate's time. The
breakdown of the budget items devoted to support of the Oregon program
comes to a total of $70,000; that devoted to support of the Washington
program comes to a total of $93,653. The field aspect represents the
only difference in the level of budgeted effort between the states of

Oregon and Washington.




Sal-ries

OFF CAMPUS BUDGET

Principal Investigator, David Blackwell

100% of 2 months @ $4,666/month
- Research Associate, John Steele
1007 of 3 months @ $1946/month

Field Assistants
100% of 6 months @ $1000/month
TOTAL SALARIES

Employee Benefits

Blackwell @ 13%Z of salary
Research Associate @ 15,1%

Field Assistants 4 ,8% of salary
TOTAL BENEFITS

Supplies
Travel .

11 man-months @ $35/day
60,000 miles @ 22.5¢/mile

TOT»i. DIRECT COS1S

INDIKECL CUSIS =23,4%7 of MIDC

TOTAL OFF CAMPUS PROJECT COSTS

Salaries

ON CAMPUS BUDGET

Principal Investigator, David Blackwell

30% of AY 1981/82 @ $44,520/AY
Research Associate, John Steele
90% of 9 months @ $23,353/CY
Technician

70% of 12 months @ $1650/month
Lab Assistant

100% of 9 months @ $1000/month
Secretary

60% of 12 months @ $800/month
Undergraduate Assistant

400 hours @ $4/hour

TOTAL SALARIES '

TOTAL DOE SMU
9,332 9,332
5,838 5,838
6,000 6,000
21,170 21,170
1,214 1,214
882 882
48 48
2,144 2,144
2,000 2,000
11,550 11,550
13,500 13,500
50,364 50,364
11,786 11,786
62,150 62,150
13,356 4,452 8,904
15,764 15,704
13,860 13,860
9,000 9,000
5,760 5,760
1,600 1,600
59,340 50,4636 g,906




Total DOE SMU

Employee Benefits

Blackwell @ 13% 1,736 578 1,158
‘Research Assoc & Technician @ 15.1% 4,474 4,474

Secretary @ 9.27% 530 530

Others @ .8% 84 84

TOTAL BENEFITS 6,824 5,666 1,158

Supplies . 2,000 2,000

Publication . 1,500 1,500

Computer - 800 hours @ $12.50/hour 10,000 10,000

Travel

2 professional meetings @ $750/mtg . 1,500 1,500

2 contractor's meetings @ $700/mtg 1,400 1,400

TOTAL DIRECT ,COSTS 82,564 72,502 10,062

INDIRECT COSTS -40% of MIDC . 33,026 29,001 4,025

TOTAL ON CAMPUS PROJECT COSTS / 115,590 101,503 14,087

BUDGET SUMMARY

Salaries . 80,510 71,606 8,904

Employee Benefits 8,968 7,810 1,138

Supplies 4,000 4,000

Travel 27,950 27,950

Computer : 10,000 10,000

Publication : 1,500 1,500

TOTAL DIRECT COSTS 132,928 122,866 10,062
* INDIRECT COSTS 44,812 40,787 4,025
. TOTAL PROJECT COSTS . : 177,355 163,653 14,087

L
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June 13, 1980

State of Washington
Department of Natural Resources
Olympia, Washington 98504

ATTENTION: J. Eric Schuster
SUBJECT: MODIFICATION NO. A0O03 - CONTRACT NO. DE-AC07-79ET27014

Gantlemen:

Encloged are four copies of the subject modification, If this modifi-
cation is satisfactory to you, please have three copies signed by an
authorized offlcial and return them to this office for execution by
DOE. The fourth copy is for your files pending receipt of one fully W

executed copy.

If you have any questions, please contact J. 0. Lee of this office
- at telephone 208-526-1838,

Vary truly yours,
/s/ H. B. Clark, for

J. P. Anderson, Chief
Contract Operations Branch
Contracts Management Division

4 Enclosures

bce: M. A. Widmayer, w/encl.

COB COB COB |
MHanson JOLee JPAnderson :
|

6/13/80
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) [TSTANDARD FORM 30, JULY 1966 - PAGE | OF
GENEIAL SERVICES ADMINISTRATION AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 1 4

PROC. REG. (41 CFR) 1-16.101

1. AMENDMENT/MOOIFICATION NO. 2. EFFECTIVE DATE 3. REQUISITION/PURCHASE REQUEST NO. 4. PROJECT NO. (If applicable)
A003 7/1/80 07-80ET27014.504
5. 1SSUED 8Y CODE 8. ADMINISTERED 8Y (If other tham block 3) CODE l |

U.S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, Idaho 83401

7. CONTRACTOR CODE l l FACILITY CODEl 8.

NAME AND ADORESS AMENDMENT OFf
~ - (] soucrranion no.
State of Washington DATED e ( Sew blochk 9)
(Serew, iy, Department of Natural Resources
T Olympia, Washington 98504 @f:‘gﬂf".i‘é?%o‘ii no. DE-ACO7-79ET27014
Code) '

l__ Artn: J. Eric Schuster _J | oarep_5/8/79 (Sve blck 11

9. THIS BLOCK APPLIES ONLY TQO AMENOMENTS OF SOLICITATIONS
Dmm bered selicitation is ded as set forth in bleck 12. ﬂwhwvmdduhwﬁdfudeMDh ded Dism ded.
Qfferars must acknowiedge receipt of this amendment prior to the hour and dote specified in the solicitation, or as ded, by one of the following methods:

(a) 8y signing and « <apies of this di () 8y acknowledging receipt of this amendment on sach copy of the offer submitted; or (¢} By separate lefter or telegram

which includes a ref 1o the solicitation and o b FARURE OF YOUR ACKNOWLEDGEMENT TO 88 RECEIVED AT THE !SSUONG OFFICE PRIOR TO THE HOUR AND
ODATE SPECIFIED MAY 2ESULT IN REJECTION OF YOUR OFFER. I, by virtue of this amendment you desite to change an offer aiready sut d, such change may be made by telegram
ar letter, pravided such telegrom or letter makes ref 1o the solicitation and this d , and is ived prior 1o the opening l\ow and date specified.

10. ACCOUNTING ANO APPROPRIATION OATA (If requeired)

11, THIS SOCK APPUES ONLY TO MODIMICATIONS OF CONTRACTS/ORDERS

{a) D This Change Order is issued p 1
The Changes st farth in block 12 are made to the cbove numbered confract/ order.
w The above nembered carsract /erder is modifed o reflect the administrative changes (such as chonges in paying ofics, aperopriation data, efc.} set forth in block 12.
e [X] ™is Supplemenal Agresment is amered into o autority of —UtUal agreement of the parties.

# modifies the cbove mumbered contract as set farth in block 12.
12. DESCRIPTION OF AMENDMENT/MODIFICATION

1. Article I, Scope of Work, of the "SCHEDULE" is revised to include the following
tasks which shall be performed under this Modification No. A003 in continuation
of the Washington State Coop Program:

Task 1. Heat Flow Drilling - Eight heat flow holes to a maximum depth of
500 feet will be drilled in the Southern Cascades: Two holes will
be drilled east of Mt. Saint Helens, one hole will be drilled in
the Cowlitz Valley in the Puget Lowland, one hole will be drilled
near St. Martins Hot Springs, and one hole will be located in the
North Bouneville area. The locations for the other three holes
will be determined later. Changes in drilling location and/or
number of holes must be approved by DOE prior to change. Drilling
will be accomplished by a subcontract, which will have DOE
approval prior to issuance by the State of Washington.

--continued

Excopt as provided hermn, oll terms ond diri of the d ref J in block 8, as h L 1 d, remawn unch and in full force and effect.

CONTRACTOR/OFFEROR 1S NOT REQUIRED

TO SIGN THIS DOCUMENT @ CONTRACTOR/OFFEROR IS REQUIRED TO SIGN THIS DOCUMENT AND RETURN 3 COPIES TO ISSUING OFFICE

14, NAME OF CONTRACTOR/OFFEROR 17. UNITED STATES OF AMERICA
8y o ‘
{Sigp aof persan authorized to signi ~(Signoture of Contracting Oficer)
15. NAME AND TITLE OF SIGNER ( Type or print) 16. DATE SIGNED 18. NAME OF CONTRACTING OFFICER ( Type or print) 19 DATE SIGNED

Nell W, Fraser, Director
Contracts Management Division

30-101 «U.8.GPO:1979-0-281-187/ 5001
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Temperature Measurements - Temperature measurements and thermal
gradients will be obtained for all available existing wells in the
Southeastern Cascades, Yakima Valley, and southwestern Columbia Basin.
A preliminary map and interpretation of these data to include geo-
hydrologic, and existing data on file with this program, will be
produced.

Geologic Mapping - Detailed geologic mapping, of lithology and structures,
rock analysis, and age dating will be conducted on one of the strato-
volcanoes (i.e., Mt. Adams or Mt. Baker). The study area to be studied
will be approved by DOE prior to beginning work. Preliminary maps and
interpretations of geothermal potential of the study area will be
produced.

Gravity Survey - A subcontract will be issued to perform gravity
surveys (one station per five square miles density) in the central and
Northern Cascades. Data reduction and preliminary interpretations will
be produced. A gravity map of the Cascades of Washington will be
prepared by 1982. This subcontract must be approved by DOE prior to
issuance.

Geophysical Interpretations - A task within this program is to assist

in the evaluation of data as it relates to geothermal development in

the State of Washington. It is understood that $5,000 will be available
under this modification to purchase consultant time, as required, to

aid in the interpretation of geothermal information associated with

this program.

Geochemistry - Water samples will be collected from thermal springs

and wells along the Columbia and Wind Rivers, in the southeast Cascades,
and in eastern Washington. Geochemical analyses will be performed on

the samples as outlined in the participant's proposal, herein incorporated
as part of this modification. Soil mercury and radon studies will be
conducted in these areas to help delineate faults associated with
geothermal fluids. Preliminary maps and results of these surveys will

be presented in the yearend report.

Fault - Lineament Map - Construct a well documented lineament map of
south Cascades and southwest Columbia Basin areas. Field verification
of lineaments and faults will be accomplished.

USGS GEQTHERM file - All pertinent information on geothermal resources
will be transmitted to the USGS GOETHERM File for encorporation.

Reports - The Contractor shall furnish reports for work under this
modification in accordance with attached DOE Form CF-537.




Modification No. AO03 (Cont'd)
Contract No. DE-ACO7-79ET27014
Page 3 of 4

2. Article II - PERIOD OF PERFORMANCE of the "SCHEDULE" is revised to read as
follows:

The period of performance for work under this modification shall |
begin on July 1, 1980 and be completed on May 31, 1981. The period of
performance may be extended for additional periods by written agreement
of the parties.

3. Paragraphs (a), (c) and (d) of Article III - ESTIMATED COST AND COST SHARING
of the "SCHEDULE" are revised to read as follows:

(a) The total estimated cost of the work under this contract is
increased from $309,878 to $616,362 for work under the original
contract and this Modification No. A0Q3. Of this estimated cost,
the amount that DOE will fund is increased from $296,894 to $591,111
for work under this Modification No. AQ03.

(c) The amount of costs that the Contractor shall fund out of its own
resources is increased from $12,984 to $25,851 for work under the
this Modification No. AOO3. In the event that the actual cost of
the work under the original contract and this Modification No. AQQ3
exceeds the amount of $616,962 it is understood and agreed that the
Contractor shall be under no further obligation to thereafter share
costs of contract performance hereunder, and in no event shall the
Contractor be obligated to contribute an amount from its own resources
in excess of $25,851 for work under the original contract and this
Modification No. AQO3.

(d) The total amount presently obligated under this contract is increased
from $296,894 to $591,111. Of these funds $549,510 is available for
operating expenses and $41,601 for the purchase of capitol equipment.
Amounts obligated under the contract by both parties is summarized

as follows:
DOE SOW
Share Share
Original contract $296,894 $12,984
Increase Mod AQQ3 294,217 12,867

Totals $5971,711 $25,851

4. Paragraph (e) is added to Article IV - TECHNICAL DIRECTION AND SURVEILLANCE,
of the "SCHEDULE" to read as follows:

(e) The "Technical Manager" for DOE is as follows:

M. A. Widmayer

Resource Definition Branch
USDOE - Idaho Operations Qffice
550 Second Street

Idaho Falls, ID 83401
Telephone (208) 526-1466




Modification No. A002 (Cont'd)
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The Principal Investigator for the Contractor under this contract is:

J. Eric Schuster

Assistant Manager

Division of Geology and Earth Resources
Department of Natural Resources

State of Washington

Olympia, WA 98504

Telephone (206) 754-1616




U. S. DEPARTMENT OF ENERGY
REPORTING REQUIREMENTS CHECKLIST

QOE Form CR-537

FORM APPRQVED

{See Instructions on Reverse) OMB NO. 3870193

17%)

i

1. IDENTIFICATION Geothermal Resource 2. OBLIGATION INSTRUMENT: Modification No. A0O3

Assessment in Washington to Contract No. DE-AC07-79ET27014

3. REPQRTING REQUIREMENTS

A. PROJECT MANAGEMENT Frequency | 8. TECHNICAL INFORMATION REPORTING Frequency
1. O Management Plan 1. O Notice of Energy RD&D Project (SSIE)
2. T Milestone Schedule & Status Report 2. & Technical Progress Report M
3. O Cost Plan 3. 8 Topical Report Y
4, O Manpower Plan 4. @ Final Technical Report Y
5. @ Contract Management Summary Report M
. 9 < v Ree C. PMS/MIN|-PMS
6. B Project Status Report M
1. Cost Performance Report
7. 8 Cost Management Report M
: C Format1 W8S
8. O Manpower Management Report _
O Format 2 Functional
9. O Conference Record )
10. 01 Hot Line Report O Format 3 Baseiine
: ot PO O Format5 Probiem Analysis
2. O Cost/Schedule Status Report
3. O Management Control System
Description
4. OJ Summary System Description
_ - 5. [0 WBS Dictionary
FREQUENCY CODES: A — As Required Q - Quarterly
C - Contract Change S = Semi-Annuaily
F - Final (End of Contract) X — Mandatory for Delivery with Proposals/Bid
M ~ Monthly Y - Yearly or Upon Contract Renewal
QO — One Time (Soon After Contract Award)

4. SPECIAL INSTRUCTIONS

A.5., A.6., and A.7. - Copies are due within fiftaen days after end of the calendar

month.

B.2. - Copies are due within fifteen days afrer end of the calendar zmenth.

B.

3. - Submit 2 copies in draft forty~five days prior to complstion of the yearly

Sem. After DOE approval is received, submit copies as raquired on attached
Report Distribution Lisc."”

. - , ; 2, = o , ; -
B.%. - Submit 2 copies in draft forty-five days prior to completicn date of comcract
term. aAfter DOE approval is raceived, submitc eleven copies including cne
camera-ready copv.
4
f!
t
|
3. ATTACHED HEREWITH. i

Report Distribution L:st
‘W8S, Reporting Categorv

tyiy

5. PREPARED 3Y (Signature ana cat! 7. REVIEWED 3Y (Sigmature ana gate!"
* - . — S~
N EL e A5 3¢

o




REPORTING REQUIREMENTS CHECKLIST

PURPOSE

A chacklist to identify and communicate additional
fepOrting requirements which are not otherwise set
forth in the G | Purpose cf of DOE ]
and agreements. [t will be included as pert of the con-
tract or agreement. This form wiil be compiered for
sach Oropossd contract or agresment and can be
modified as raquired in Specisl Instructions to adapc
it to a spacific situation.

INSTRUCTIONS

tram 1 = Enter the title as indiczted in the Procure-
ment Request, interagency Agt t, or initiati
memorandum,

/tem 2 — Enter the identification number of the Pro-
curemernt Request or Interagency Agraerment, the
date of the memorandum, and contract number
after award.

/ten 3 - Check spaces to indicate plans and reports
required. For sach reporting requirement checked,
[ fr of delivery in cot orovided
using one of Me frequency codes shown.

3.A.1 Managemnent Plar — The contractor’s plan to
manage the effore described in the statement of
work or similar d It will in man-

methodoiogies, control systems, and
procedures he will use. Includes milestones and
ather planning scheduies, arganizationat identi-
fication and descriptions, and special and criti-
cal plang, such as test plans, plans for handling
of Government owned property. Work break-
down structures, key personnel identification,
and methods far monitoring progress toward
objectives may be required.

3.A2 Milestone Scheduie and Status Report - The
_ contractor’s milestone schadule for all work
breakdown structure items, line items, or de-
liverables specified in the contract. Updated
periodically (usuatly manthly) with starus,
progress toward comoletion, and percent cof
pletion of each line itam and of the totai con-
tract.

3. A.3Cost Plan - A baseline plan for incurring costs
0N 3 CONTPICT OF Greement tO MEasUrs Progress
in terms of cost; update and forecast contract
fund requirements: plan funding changes; and
deveiop fund requirements and budget asti-
mates.

A4 Manpower Plan — A daseline plan to allocate
manpawer 0 each reporting category identified
in the contract or agreement.

3.A.SContract Mansgerment Summary Regort — A
sungle-page graphic presentation of integrated
cost, major mul . and [ for rapid
vitual anaivsis and trend forecasting.

JA.5Project Status Report — A penodic report to
communicate 10 OOE management an assess-
mant of contract starus, to explain variances
and pr and %o d any other areas of
concern or acCnigvements,

3.A.7 Cost Maregerment Redort ~ A periodic report
of the status of costs comoared to the Cost
Pan. Data is used to: recort actual and pro-
jected accrued ~osts; evaluate performance
qainst plan: idertifv sctual and potentiai orob-
‘e areas: coNStruct Sost experience for projects
and budgeting efforts: and, (0 verify the reason-
acleness of SORTractors’ invoicss.

3.A.8§ Mangower Vianagarnent Report — A periodic
-aoort of the status of actual and projected
manoower axpendgiture 3gamnst the Mancower
PMan. Data is used to eveiuate oerformance
aganst pian; igentify actuai and potential oroo-
‘e arezs; Ind 0 CONStrUCT ManoOower expefi-
ance for orojections and olanmng etforts.

3.A3Conference Record — Documentation of tne
sontractor’'s undgerstanding of significant dec-
sions, direction or redirection or required ic-
fons resuiting from any meeting with DQE
represgntatives.

LA.1Q0 MHor Line Reoorr - A Haracody recort dv
the fastest means avariable, (TWX, #1¢c) docu-
mentung cnucal prodblems, amergency  situa-
{1oNs, and IMOOortant technical breaktNrowgns.

wyiteeess s

3.8.1 Notice of Energy R&D Project - A formatted,
two-0age report to provide information on un-
classified OQE RLD Drojec™ for dissemina-
tion to the scientific, technicai, and industrial
communities and to the public. Also provides
information to the Smithsonian Scientific in-
formation Exchange.

3.8.2 Tachnical Progress Report — A formsi, struc-
tured. technicai report, submirted periodicaily
to communicate project results for dissemina-
tion to Government agencies, the scientific,
technical and industrial communities and the
pubiic.

3.8.3 Topscai Aegort - A special technicsl report
prepared when a project has reached a point at
which 3 major milestone or 3 significant phase
has been pleved, when d resuits
have besn achieved, when it is logical to sum-
marize resuits achieved, or when 3 new scienti-
fic or wchnological finding is deamed to war-
rant prompt publication.

3.8.4 Finai Technicsl Report — Technicat Progress
Report reporting finai resuits of DOE supported
RO&D and sciemtific projects.

3.C  PMS/Mini-PMS
1} Cost Performance Report (PMS Application}

Format 1 — Reports current period and cumu-
lative budget, actual costs and earned vaiue data
by work dbreskdown structure siements. ident-
fies cost and scheduie variances and orovides
contractor's estimate (0 compiet® COMParisons
to budgets.

Format 2 — Reports current period and cumu-
lative budget, actual costs, and earned value
data by contractor functional elements,

Farmat 3 — Pravides periadic updating to the
sstablished performance measurement baseline.
Incorporates authorized contract cnanges and
infernat re-planning into  the performance
measurement baseiine,

Format S — Provides a narrative analysis of con-
tract variances.

2} Cost/Schedule Report (Mini-PMS Application)—
Periodic, usually monthly, report of cumulative
budget, actual costs and earned vaiue by sum-
mary work breakdown structure sternents. iden-
tifies cost and schedule variances and provides
contractor’s estimate (0 compiete comparisons
to budgets.

3} System Description 'PMS Apptication) - Con-
tractor’s description of the management control
system to be used in derforming contract work.
Must address 3il etements of the PMScriteria.

) Summary System Oescription (Mini-PMS Aopti-
cation) - Contractoe’s summanzea descriction
of the management sontroi system to be used
in performing contract work.

S} W8S Oicuonary - Lists and defines wark
breakdown structure. Sor more detailed instruc-
tions see PMS Manual.

Frequency Coces - Sacn code ~wst have an cent-

fie@ Time Jerod (i.2., As Required - 5 davs ifter

avent occurrence!. Thesa nme Jeriods are suggested
in Me soNcitation and Neqgotiated at tINTract award.

fem 4 — identify any soeciat reportng reguirements
aot ndicated in item 3 and/or Qualitiers o Hhose
se1ected. [Use additional shees as necessary.:

/tern 5 — Check soprooriate docks.

Regorr Qistribution List — A zsomorghensive
informative iisting of -ecorts dy ‘recuency of
SUDMMISSION, acdresses arg numoer Ot copies For
23ch agdressee.

Reporting Categories ‘‘ever of serai! — An
dentification oy ABS .avel of “ask ements far
which renorting -mil 3e recuirec oy JCE.

/tem § = Signature ot cerson Jr dersong dreparing tne
necxiisT Iny tre Cate Srepared. Are0aration 's v Ser-
30N OF Dersons rAsocoNnsiOle for Jrecaration of Procure-
ment Reguest or Stacement of Wer«,

irerm 7~ Signature of (he Derson reviewing the cnecx-
list Ind date rerewed.
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Contract No.
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Addressees

Number of Report Copies

M. A, Widmayer, Program Manager

Resource Definition Branch
U.S.D.0.E.

Idaho Operations QOffice
530 Secound Street

Idaho Falls, ID 83401

Bob Gray

U.5.D.0.E.

Division ¢f Geothermal
Energy MS 3344

Federal Building

12th and Penn., N.W,

washington, D.C. 20461

Duncan Foley

UTRI

420 Chipeta Way

Suize 120

Salc Lake City, UT 84108

E. G. Jounes, Director
Financial Management Division
U.S.D.0.E.

Idaho Operations Qffice

550 Second Street

Idaho Falls, ID 83401

e
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UNIFORM DOE CONTRACTOR SCIENTIFIC, TECHNICAL AND
ENGINEERING REPORT NUMBERING SYSTEM

Effective-with the implementation of the Procurement/Contract numbering system as shown in the
exampie below, the following guidelines are established ior identifying scientific and technical
reports (progress, interim, final topical, etc.) conference papers, proceedings, thesas, and
transiations.

1. All DOE contractors now applying uniquely identifying codes and systems approved by TIC
are to continue using such coces and systems.

2. DOOE Field Office codes such as ALQO, IDO, COO, HCP, NVC, ORC, RLO, SAN, and SRC; and
program codes such as FE, OSE, etc., are no longer approved for use by contractors.

3. Contractors having no approved unique codes are to number information products as shown
below. All contractors in this category shouid create unique report numbers by (a) identifying
the report with 3 DOE code, (b) selecting the final seven characters from the acplicable
contract number (two aiphabetic and five numerals), and (¢) adding suffix numbers
sequentially for each report generated under the contract. For new contracts, the seguential
number should begin with 1. For existing contracts the established sequence should
continue. Slash marks and nyphens should be applied as shown 1n the exampies.

£xamples: Report numbers generated from contract numbier DE-AC03-79ET01834.M001: fe
DOE/ETI01834-1; DOE/ET/01334-2; DOE/ETI01834-3; etc.

Note: It is assential that beth the final five-gigit numeral and tne two preceeding aiphabpetical
characters De exiracted {rom the contract number as shown. The modification aumber,
it any, normally shown as M0Q1, etc., following the basic five-digit number is _N_O_‘r_' used
in the repcrt numeer,

4. Reonorts issued in more than one Dinding, or r2issued as ravisions or later e4itions, are 1o be
identified by acdaing :he following aditionai suffixes (9 the basic numper: Rev. - Revision: Vol.
Jolume; Pt - part: Add. - Addendga: Ed. - Egition, etc.

Examples: DCE/ET-01834-1 Rev.
DQE/ET/Q1834-1 Rev. 2

OCE/ET-01834.1 8t ¢
COE/ET.01834.% P 2

It is intenced that reoort numbers te structured exacly as specified :n the examcies 'nsofar as.
rossitie. if mogificaticn 1o :nis zasic format s assentian .1 s D de apgroved rough acrmal
channeis jefcre teing 4sed.
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L 3
MAY 29 %80
RECEIVED
State of Washington MAY 30 98D
Department of Xatural Resources
Olywpia, Washington 93504 QEOTHERMAL ENERGY

BRANCH
ATTENTION: Eric Schuster

SUBJECT: MODIFICATIONS NOS. M002 AND A0Q3 TO
CONTRACT NO. DE-ACQ7-79ET27014

Gentlemen:

Enclosed are four copies of Modification No. M002 to the subject con~
tract which extends the completion period from June 1, 1980, through
June 30, 1980, This time extension allows enough time to execute
Modification No. A003., If the modification is acceptable to you,
pleasa have three copies gigned by an authorized official and return
them to this office.

I aa also enclosing a draft copy of Modification No. ACO3 with a per-
formance period from July 1, 1980, through May 31, 1981, Please
review the modification and let me know whether it is acceptable..

In addition to the sbove two requests, please fill out and return the
attached “Certificate of Current Cost or Pricing Data' as soon as
possible. -

If you have questions, please coutact J. O, Lea of my ataff,

Very truly yours,

/s/ J.P. Anderson

J. P. Anderson

Contracting Officer

Chief, Contract Operations Branch
Contracts Management Division

En

closures bec: M. A. Widmayer, w/o encl.
COB 3 "COB
JOLee :mh JPAnderson

5/29/80
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’F«'&Eo—‘ﬁﬁm 30, JULY 1966 ) PaGe | OF
-eneaac senvices aommistaarion | AMENDMEN ™ OF SOLICITATION/MODIFICATION “F CONTRACLT 1 1

D PROC. REG. {41 CFR) 1-14.101
AMEHDMENT MODIFICATION NO. 2. SFFECTIVE DATE 3. REQUISITION/PURCHASE REQUEST NO. “14. PROJECT NO. (If appiscable)

M002

SSUED 8Y CODE 6. ADMINISTERED 8Y (if uther tham block $) LODE i

U.S. Department of Energy
Idaho Operations Office

550 Second Street . FL\SL M. .. \5

idaho Falls, Idaho 83401

CONTRACTOR CODE [ J FACILITY CODEl 8.
NAME AND ADDRESS AMENDMENT OF
j SOLICITATION NO.
State of Washington OATED (See block 9

meet, city, ~ Department of Natural Resources

€y, stase, . MODIFCATION OF
azip  Olympia, Washington 98504 X Tt oer no. _DE-AC07-79ET27014
de

Attn: J. Eric Schuster
L ] oaren __3/8/73 _ (See biack 11

THIS SLOCK APPLIES ONLY TO AMENDMENTS OF SOLICITATIONS
Dm.m bered solicitation is ded a3 et forth in bleck 12, ThohwvononwiM‘ovr«.:mofOﬁmsDisow,gi:wonud-d.
Offerors must acki ledge pt of this dment pror to the hour and date ified in the soli ion, or as ded, by one of the foillowing methads:
iai '8y ugning and copies of this dment; (b} By ock {edging rece:pt o this amendment on each copy of the offer submitted; or (c] By sep latter or telegram
which inciudes a ref W the iolicitation and d ¢ b FAILURE OF YOUR ACKNOWLEDGEMENT TO BE RECEIVED AT THE IS3UING OFFICE PRIOR TO THE HOUR AND
DATE SPECIFIED MAY RESULT !N REJECTION OF YOUR OFFER, If, by virtue of this amendment you dasire to change an offer aiready submitted, such change may be mede by teiegram
ar tenter, provided such lelegram or lefter makes reference 1o the tolicitation and this o , and is received prior 10 the opening hour and dete tpecified.

ACCOUNTING ANC APPROPRIATION DATA (If required)

THIS BLOCK APRIES ONLY TO MOOIFICATIONS OF CONTRACTS/ORDERS

{a: D This Change Order is issued pursuant to

The Changes st farth in block |2 are made to the cbowe numbered contract/ order.
) D The above aumbered /order is modified 10 reflect the admini ive changes (such as changes . paying office, appropriation dato, efe.) set farth in block 12.

& 3] e somel i Ag o 4 e pursuant 1o authority of mutual agreement of the parties.

it modifies the above numbered contract as set forth in block 12,

DESCRIPTION OF AMENDMENT/ MODIFICATION

The period of performance under Article II, Period of Performance, of the

"SCHEDULE" is extended from June 1, 1980, to June 30, 1980.

20t a3 provided herern, all terms and diti of the d referenced in block 8, o1 herstofore changed, remain unchanged and m full force and effect.

7 CONTRACTOR/QFFEROR 1S NOT REQUIRED

3
L 7' si6 s oogyment (X CONTRACTOR/OFFEROR IS REQUIRED TO SIGN THIS DOCUMENT ANO RETURN — 2 COPIES TO ISSUING OFFICE

F CONTR /OH ; 17 UNITED STATES OF AMERICA
=< «% ' J’w -
< . 14
T (Fignature of Contrachng Oficer)

“(7 Wo pericn Gfbansed 7o won!

NAME_MKD TITLE OF SIGNER (Tipe or promdy V6. DATE SIGNED 18. NMME OF CONTRACTING OFMCER ( Type or print; 19. DATE SIGNED
-~
[PRTH ‘;/(‘ i, ./,-7,;,.4? et Nufu vl Késew ‘c’c",) J. P. Anderson , Chief

.’ ), \ 5, 4} (“’ //c‘;h‘t‘ 1
-

Tune s 980 Contract Operations Branch ‘// 7/5’0
4

101 | @ U.5.GPO:1970-0-281-187 /5001




»

\\. . _‘ \ ‘ ﬂ z " Q;lf/
Of

TIANOARD FORM 30, JULY 1966 ’

crneral seavices aommasteanon | AMENDMEn( OF SOLICITAT “N/MODIFICATIO? JF CONTRACT

E0. PROC. REG. (41 CrR) 1-16.101

AMENDMENT/ MOGIFICATION NO. 2. CFFECTIVE OATE 3. REQUISITION/PURCHASE RECUEST NO. 4. PROUECT NQ. (igapplicadle)

MOO1 oo

5 ISSUED BY CODE 6. ADMINISTERED Y (If ssber tham bloch 3) CODE™|
U.S. Department of Energy L“1§%TI;"‘
Idaho Operations Office /VOV 54
‘9

550 Second Street %
Idaho Falls, Idaho 83401 . G

N

7. CONTRACTOR CODE | | FACILITY CODE [ s. O fr;
NAME AND ADORESS AMENDMENT OF [h C,L/~
: (O soucmanon No. ___Jb,v_Q‘UE_,
["State of Washington 1 r
s . Department of Natural Resources DATED (See black 9)
treet, cuty,
county, uate, Division of Geology and Earth Resources MODIFICATION OF DE 7 A
” : - -
o4 JP Olympia, Washington 98504 §] conmact/oncen no. PE=ACO7=T9ET27014
Attn: Eric Schuster 5.8-79
L_ __’ DATED 227 (See block 11)
9. THIS BLOCK APPUIES ONLY TO AMENDMENTS OF SOLICITATIONS
(] ™e obove munbered solicitation is omended a set forth in black 12 The hour and date wecifled for receipt of Offers (] s axtonded, [_] i not extended.
Offerers must ock ledge raceipt of this amendment priar 1o the hour ond dote ipecified in the solici or o8 dod, by one of the lollowing metheds:
(o) 8y signing and “ copies of this dment; (b] By acknewledging receipt ol this amendmant on eoch copy of the offer submitted; or (c) By 1eparate letter or telegrem
which includes o raf to the solicitation ond < bers. FAIURE OF YOUR ACKOWLEDGMENT TO S RECEIVED AT THE ISSUING OFPICE PRIOR TO THE HOUR ANO
DATE SPECIMED MAY RESULT IN REJECTION QOF YOUR OFFER. If, by virtue of this amendment you detire to ehangc on ofter already submitted, tuch change may be made by telegrom
or lamer, provided such telegram or lenter makes reé 1o the solicitation ond this d ., and is ivad prier Yo the opening h«n and dcﬂn specified,

10. ACCOUNTING AND APPROPRIATION DATA (If required)

11, IS BOGX APRIES ONLY TO MOODIMCATIONS OF CONTRACTS/ORDERS
{a} D This Change Order is issved punvent to
The Changes wt forth in diock 12 are made o the sbove numbered cantract/ order,
{b) D The above numbered contract /order is modified to reflect the odministrative changes (such as changes in paying ofice, appropriation data, efe.) st forth in black 12.
1e} @ This Suvopl i Agr is entered into pursuant o authority olww
it modifies the abave numbered contract as set forth in block 12,
T DESCRIPTION OF AMENDMENT/MODIFICATION

As requested in your letter dated October 23, 1979, the completion date
of the subject contract, as set forth in Article II - Period of Performance,
is hereby extended from October 31, 1979, through June 1, 1980.

v 4

Eicapt oy prowded hersin, ail terms and conditions of the o rof d in biock §, os h hanged, remain unchanged and in full forcs and effect.

O o Do T REQUIRED 3] cONTRACTOR/OFFEROR IS REQUIRED TO SIGN THIS DOCUMENT AND RETURN 3 _cores 10 issumc orice

S Tl

Signature of person awhorized te sign) (Sigrature of Controchng Ofhicer)
15 NAME AND TNLE OF SIGNER (Type or prini) 16. DATE SIGNED ubm OF CONTRACTING OFFICER ( Type or primi) 19. OATE SIGNED
Paul E. Krauss 11-13-79 J. P, Anderson, Chief , |
Deputy Supervisor, Governmental Contract Administration Branch “///-/”/)-:'v
30_ ‘o‘-o‘ & U.8, CGOVERNMENT PRINTING O/"'Cll 1947 ~=184-008
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Department of Energy

Idaho Operations Office
550 Second Street
Idaho Falls, ldaho 33401

State of Waéhington

Department of Natural Resources
Olympia, Washington 98504
Attention: J.Eric Schuster
Subject:

Gentlemen:

FERN

 RECEIVED
SEP 111979

ENERGY & TECm:vILOGY
DIVISION

SEp 16 91

CONTRACT NO. DE-AC07-79ET27014

You are authorized to make the budget changes that were proposed in

your letter dated June 11, 1979 to L. L. Mink.

It is understood

that the changes will not increase the total cost of the contract.

As you are aware, the subject contract has now been transferred to

If you have any questions, please
contact J. 0. Lee of my staff at telephone 208-526-1838.

Idaho Operations for administering.

K
Y bee: M. A. Widmayer

CAB
JPAnderson

) CAB
R JOLee:ahb

A 9/10/79

Very truly yours,

Criglaal Signee by
JA P. Amﬂ
J. P. Anderson, Chief
Contract Administration Branch
Contracts Management Division




Y

Kaye Smith, PXD, SAN
TRANSYIR OF COKTRACT TO IDO

DCR/Bropay spprovad by paouns 7/11/79 the transfer of State-
coupled resourca sssesssent comtract DE-ACD3-798Y27G14 to
ID0/Clay liichols. This contract is vith Jashingtom State
Departaent of Hatural Rescurcas, Division of Geolegy sad
Earth Resourcas; J. Eric Schuster Project Managsr.

IDO/Roy Hink joined in a project Teview mesting last March
and 18 scquainted with tha techmical sspects. Clay Hichols
has agreed to accept this coatract. WA/Schuster knows his
contract will be traasferred to 1DO.

Plssse tramsfer the contract and flles famediately.

. L .'"4 PR PR
- e - o R
7 f.# VI e SF
LS P - o

3. -~ ra r
& i'
Thomas 7. Heensn o/
A T e—
Director ~

Geotbermal Energy Division

ec: Brophy, DGE
Nichols, 120
Schustar, WA




| wONIRACT { Lrev. Ini. ldint. ) NO. 2 EFFLCTY | ATE | 3. REQUISINON/PURCHASE REQUEST/PROJECI NO. ll. CERTIFIED FOR NATIONAL DEFENSE UNDER DY
- REG 2 AND/CR DMS REG 1 |
__RE=ACQ3-79ET27Q14 . ... _03=79ET27014 _ ____ | #%amnc . e
S. ISSUED BY CODE 6. ADMINISTERED 8Y -~ o “,m [ACN 7 DEUVERY
(1f ather thau bimk $) - -t /’ — fOR OEST!
DEPARTMENT OF ENERGY T i . NALION

Ctv* ku .\LR "’.S Aomm:lﬁulor.
FED CIROS KLG {21CFR) | 16 101

B AWARD/CONTR” 7T

Fle °4~25‘75§'

SAN FRANCISCO OPERATIONS OFFICE
1333 BROADWAY
QARLAND, CA 94612

LA\ LD

EL‘I“’—/‘#‘I

“/

OIHER ( ¢
[ veteoss

’“"":3 c:;.“ PY’

{Street. uity.
county, Mate,
wnd L1 code)

CONTRACTOR oDk |
NAME AND ADORESS e e e

]

Washington State

Department of Natural Resources
Olympia, WA 98504

ATTIN: Eric Schuster

L

FACILITY CODE L

N

-

|

I

—rmn o — PO N )
?. DISCOUNT FOR PROMPT PATYMENT i
|

- e e e

SUBMIT INVOICES (4 ruplﬂ Ttntess vtheru |
specified } TO ADORESS SHOWN IN BLOCK.

11. SHIP TO/MARK FOR COoneE l_. ] ._I 12. PAYMENT WILL 8€ MADE B8Y (Ul)l:'l_ ) Y
FINANCE DIVISION )
DOE/SAN |
1333 BROADWAY .
L L O_AIC..AND, CA 94612 _ _
13. IS rnosunmem was [ onsfmszu_ [X] neconaten, pursuant To: !%] :c: ‘::z :;:4“:]‘_“0 ))
14, ACCOUNNING AND APPROPRIATION DATA Tt o
B&R NO. AE-1001020 & 35-AE-10
ALLOTMENT NO. SF=-90-91 and SF-91-40
s 18 17 18 19. 20 ‘
ITEM NO. Sl_)-PPAtfi/ISEKWCES QUANTITY iNl! UP:!IJRICE A_':\?UN\' |
SEE ATTACHED SCHEDULE
DUNS Contractor Establishment No.: 079-248-936 DOE $harg - $296, 894
Principal Place of Performance: Olympia, Contractpr Share - $[12,984

Washington

FEBRUARY 9, 1979

THIS CONTRACT SUPERSEDES IN ITS ENTIRETY
LETTER CONTRACT DE~ACO3- 7951‘27014 DATED

TOTAL AMOUNT OF CONTRACT § 309, 878 7 7]

21
(()\JI RAC ”\’(: OFF R'l lC 1r Ml (() WPT ET‘I"‘H{ ()(_,{INA(H#-J(}H Arel. I( HIII
12 @ CONIIACTOI S NEGOUATED AGREEMENT (Comtractur i n-/uuu/ 1o sgH 24. D AWARD ( Cointructur1s wot roguired to vgn thn dn-mnnvl J Your atter
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ARTICLE 1 SCOPE OF WORK

(a)

(b)

The Contractor shall conduct a program titled, "Geothermal -
Assessment and Reservoir Definition in Washington," to
accomplish the work set forth in:

Exhibit I -~ Statement of Work
Exhibit II - Reporting Requirements

Work completed, including the submittal of the reports required
by Exhibit II in an acceptable manner, are used to measure
progress under the contract and as a basis for the approval of
payments. Failure to comply with the reporting requirements of
Exhibit II may result in a delay in the payment of invoices until
corrective action is taken.

All work under this contract shall be performed under the general
guidance and direction of the Technical Manager whose responsibil-
ities are defined in ARTICLE IV. Such guidance and direction

shall not, however, effect any change in the specification require-
ments or cost structure of this contract, increase its estimated
cost, or extend the period of performance. Such changes shall be
only by action of the Contracting Officer.

ARTICLE II PERIOD OF PERFORMANCE

The period of performance under this contract shall commence on
November 1, 1978 and expire on October 31, 1979. The period of
performance may be extended for additional periods by the written
agreement of the parties.

ARTICLE III ESTIMATED COST AND COST SHARING

(a)

(b)

The total estimated cost of the work under this coatract
is $309,878. Of this estimated cost, the Government will fund
a maximum amount of $296, 894. -

The Contractor and the Government have agreed to share the cost

of all work performed in accordance with the provisiouns of this
Contract in a ratio of 95.810 percent by the Government and 4.190
percent by the Contractor of all operating-funded costs determined
to be allowahle in accordance with the Clause of the General
Provisions entitled “Allowable Cost”and Payment.'" The Céntractor
will not share in the cost of the capital equipment. 'The
Contractor shall be paid no fee for the work performed under this
contract.




(c)

(d)
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The Contractor shall fund out of its own resources an estimated
amount of $12,984 for its share of costs identified in paragraph «(b)
above. In the event that the actual cost of the work exceeds the
amount of $309,878, it is agreed that the Contractor shall be under
no further obligation to thereafter share costs of contract per-
formance hereunder for its own account, and in no event shall
Contractor be obligated to contribute an amount hereunder for

its own account in excess of a total of $12,984.

The total amocunt presently obligated by the Governmment under

this contract is $296,894. Of these funds $248,235 are available
for operating expenses and $48,659 for the purchase of capital
equipment.

ARTICLE IV TECHNICAL DIRECTION AND SURVEILLANCE

(a)

The work to be performed by the contractor under this contract
is subject to the surveillance and written technical direction
of a "Technical Manager" who shall be specifically appointed by
the Contracting Officer in writing. Technical direction is
defined as a directive to the contractor within the requirements
of the Article hereof entitled "Scope of Work," which approves
approaches, solutions, designs, or refinements; defines or
otherwise completes the general description of work; and other-
wise furnishes technical guidance to the contractor. The Technical
Manager shall monitor the contractor’s performance with respect
to compliance with the requirements of the Scope of Work,
schedule and cost. Technical direction includes the process

of conducting inquiries or transmitting information or advice

by the Technical Manager, regarding matters within the require-
ments of the Scope of Work. Technical direction and management
surveillance shall not impose tasks or requirements upon the
contractor additional to or different from the general tasks

and requirements stated in the Article of this contract entitled
"Scope of Work." The technical direction to be valid:

(1) Must be issued in writing consistent with the géneral
scope of the work set forth in this contract;

(2) Shall not commit the Government to any adjustment of the
estimated cost and fees or other comntract provisions.




(b)

(e)

(d)
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In the event any Government technical direction is interpreted
by the contractor to fall within the Clause of the General
Provisions hereof, entitled "Changes" the contractor shall not
implement such direction, but shall notify the Contracting
Officer in writing of such interpretation within ten (10) days
after the contractor’s receipt of such direction. Such notice
shall (i) include the reasons upon which the contractor bases
its belief that the technical direction falls within the purview
of the "Changes" clause; and (ii) include the contractor’s best
estimate as to revision in estimated cost, fee, performance time,
delivery schedules and any other contractual provisions that
would result from implementing the technical direction.

(1) 1If, after reviewing the information presented pursuant to

paragraph (b) above, the Contracting Officer is of the opinion

that such direction is within the purview of the "Changes"

clause and he considers such change desirable, he will issue

unilateral direction to proceed pursuant to the authority
granted him under the clause. If he determines that such

direction is technical direction authorized by this article,
he will direct the contractor to proceed with the implementa-

tion of such technical direction.

(2) 1In the event the Contracting Officer determines that
it is necessary to avoid a delay in performance of the
contract he may, in writing, direct the contractor to
proceed with the implementation of the technical direc-
tion pending receipt of the information to be submitted
under paragraph (b) above. Should the Contracting
Of ficer later determine that a direction under the
"Changes'" clause is appropriate, the written decision
issued hereunder shall comnstitute the required direction.

Failure of the Contractor and the Contracting Officer to agree
on whether Government Direction is technical direction or a
change within the purview of the "Changes" clause shall be a
dispute concerning a question of fact within the meaning of the
Clause of the General Provisions entitled "Disputes."

The only persons authorized to give technical direction to the
Contractor under this contract are the Contracting Officer and
any "Technical Manager" who may be appointed by him as contem-
plated by paragraph (a) above. Any action taken by the
Contractor in response to any direction given by any person
other than the Contracting Officer or Technical Manager whom
he may appoint shall be at the contractor’s own risk.
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ARTICLE V_ORDER OF PRECEDENCE

In the event of incounsistency in this contract, the inconsistency
shall be resolved by giving precedence in the following order: (A)
Schedule, (B) Statement of Work, (C) General Provisiomns, (D) any
other provisions of this contract, whether incorporated by refer-
ence or otherwise; and (E) the Contractor’s technical proposal if
incorporated in this contract by reference or otherwise.

ARTICLE VI __GENERAL PROVISIONS

The Contractor shall comply with clauses which are set forth in
General Provisions "DOE/SAN Cost-Type Contracts with Commercial
Organizations dated March 1978" coansisting of 45 pages which are
a part of this contract. In accordance with the clause entitled
"Subcontracts", any comsent by the Contracting Officer to the
placement of subcontracts shall not be construed to constitute
approval of the subcontractor or any subcontract terms or condi-
tions, determination of the allowability of any cost, revision
of this contract or any of the respective obligations of the
parties thereunder, ot creation of any subcontractor privity

of contract with the Government.

ARTICLE VII ALTERATIONS AND ADDITIONS

(a) Clause 2 "Limitation of Cost'" is deleted in its entirety and the
following new clause entitled, "Limitatiom of Cost (Cost-Sharing)"
is added as follows:

"CLAUSE 2 LIMITATION OF COST (COST-SHARING)

(a) It is estimated that the cost of the Government
for the performance of this contract will not
exceed the estimated cost tc the Government set
forth in the Schedule, and the Contractor agrees to use
his best efforts to perform the work specified in the
Schedule and all obligations under this contract within
such estimated cost to the Government plus the Share of the
cost of performance agreed to be borne by the Contractor,
as set forth in the Schedule. If, at any time, the
Contractor has reason to believe that the costs which
he expects to be incurred in the performance of this
contract in the next succeeding 60 days, when added to
all costs previously incurred, will exceed 75 percent
of the estimated total cost to the Government and to the
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Contractor then set forth in the Schedule, or if, at any
time, the Contractor has reason to believe that the total
cost for the performance of the contract (exclusive of
any fee) will be greater or substantially less than the
then estimated total cost thereof, the Contractor shall
notify the Contracting Officer in writing to that effect,
giving his revised estimate of such total cost for the
performance of this contract.

Except as required by other provisions of this contract,
specifically citing and stated to be an exception from

this clause, the Government shall not be obligated to reimburse
the Contractor for costs incurred in excess of the estimated
cost to the Govermment set forth in the Schedule, and the
Contractor shall not be obligated to continue performance
under the contract (including actions under the Termination
clause) or otherwise to incur costs in excess of the
estimated total cost set forth in the Schedule, unless and
until the Contracting Officer shall have notified the
Contractor in writing that such estimated total cost has
been increased and shall have specified in such notice

a revised estimated total cost which shall thereupon
constitute the estimated total cost of performance of this
contract. The increase in such estimated total cost

shall be allocated in accordance with the formula set forth
in the Schedule governing such increases. No notice,
communication, or representation in any other form or

from any person other than the Contracting Officer shall
affect the estimated cost to the Government of this contract.
In the absence of the specified notice, the Govermment shall
not be obligated to reimburse the Contractor for any

costs in excess of the estimated cost to the Government

set forth in the Schedule, whether those excess costs

were incurred during the course of the contract or as a
result of termination. When and to the extent that the
estimated total cost set forth in the Schedule has

been increased, any costs incurred by the Contractor

in excess of the estimated total cost prior to such
increase shall be allowable to the same extent and

in the same percentage as if such costs had been

incurred after the increase; unless the Contracting

Officer issues a termination or other notice-and

directs that the increase i{s solely for the purpose of
covering termination or other specified expenses.




(b)

(e)

(d)
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Change orders issued pursuant to the Changes clause
of this Coutract shall not be considered an authori-
zation to the Contractor to exceed the estimated
cost to the Government set forth in the Schedule

in the absence of a statement in the change order,
or other contract modification, increasing the esti-
mated cost.

In the event this contract is terminated or the
estimated cost not increased, the Government and
the Contractor shall negotiate an equitable dis-
tribution of all property produced or purchased
under the contract based upon the share of costs
incurred by each."

Clause 3, "Allowable Cost, Fixed-Fee and Payment" is
retitled "Allowable Cost and Payment" and the following
changes thereto are made:

(L

(2)

3

Insert the following sentence in lieu of the second
sentence of paragraph (c) of the clause:

"After payment of an amount equal to 80 percent of
(the Government’s share of) the total estimated cost
of performance of this contract set forth in the
Schedule, the Contracting Officer may withhold further
payment on account of allowable cost until a reserve
shall have been set aside in an amount which he con-
siders necessary to protect the interests of the
Government, but such reserve shall not exceed 5
percent of the Government’s share of such total
estimated cost or $50,000 whichever is less."

In paragraph (e) delete the words "and any part of
the fixed fee."

In paragraph (a) (1) (1), delete Subpart 1-15.2 of the Federal
Procurement Regulations (41 CFR 1-15.2), as supplemented or
modified by DOEPR 9-15.2 (41 CFR 9-15.2), and replace with
"Subpart 1-15.7 (41 CFR 1-15.7), as in effect on the date
of this contract; and




(e)
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Clause 22, "Utilization of Labor Surplus Area Concerns" and
Clause 49, "Labor Surplus Area Subcontracting Program" are
deleted in their entirety and replaced with the following:

""CLAUSE 22 UTILIZATION OF LABOR SURPLUS AREA CONCERNS

(The following clause is applicable if this contract exceeds
$10,000.)

(a) It is the policy of the Govermment to award contracts to
labor surplus area concerns that agree to perform substan-
tially in labor surplus areas, where this can be done con-
sistent with the efficient performance of the contract and
at prices no higher than are obtainable elsewhere. The
Contractor agrees to use his best efforts to place his
subcontracts in accordance with this policy.

(b) In complying with paragraph (a) of this clause and with
paragraph (b) of the clause of this contract entitled
"Utilization of Small Business Concerms," the Contractor
in placing his subcontracts shall observe the following
order of preference: (1) Small business concerns that
are labor surplus area concerns, (2) other small business
concerns, and (3) other labor surplus area concerns.

(¢) (1) The term "labor surplus area" means a geographical
area identified by the Department of Labor as an area
of concentrated unemployment or underemployment or
an area of labor surplus.

(2) The term "labor surplus area concern" means a concern
that together with its first-tier subcontractors will
perform substantially in labor surplus areas.

(3) The term "perform substantially in a labor surplus
area'" means that the costs incurred on account of
manufacturing, production, or appropriate services
in labor surplus areas exceed 50 percent of the con-
tract price.
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CLAUSE 49 LABOR SURPLUS AREA SUBCONTRACTING PROGRAM
(applicable if this contract exceeds $500,000)

(a) The Contractbr agrees to establish and conduct a program
which will encourage labor surplus area concerns to com=
pete for subcontracts within their capabilities. In this
connection, the Contractor shall --

(1) Designate a liaison officer who will (i) maintain
liaison with duly authorized representatives of the
Government on labor surplus area matters, (ii) super-
vise compliance with the Utilization of Concerns in
Labor Surplus Areas clause, and (iii) administer the
Contractor’s "Labor Surplus Area Subcontracting
Program";

(2) Provide adequate and timely consideration of the poten-
tialities of labor surplus area concerns in all "make-
or-buy" decisions;

(3) Assure that labor surplus area concerns will have an
equitable opportunity to compete for subcontracts,
particularly by arranging solicitations, time for the
preparation of bids, quantities, specifications, and
delivery schedules so as to facilitate the participa-~
tion of labor surplus area concerns;

(4) Maintain records showing the procedures which have
been adopted to comply with the policies set forth
in this clause and report subcontract awards (see 41
CFR 1-16.804~5 regarding use of Optional Form 61).
Records maintained pursuant to this clause will be
kept available for review by the Government until
the expiration of 1 year after the award of this con-
tract, or for such longer period as may be required
by any other clause of this contracts or by applicable
law or regulations; and -

(5) Include the Utilization of Labor Surplus Area Concerns
clause in subcontracts which offer substantial labor
surplus area subcontracting opportunities.




(d)

(e)

(£)
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(b) (1) The term "labor surplus area" means a geographical
area identified by the Department of Labor as an area
of concentrated unemployment or underemployment or an
area of labor surplus.

(2) The term "comcern located in a labor surplus area"
means a labor surplus area concern.

(3) The term "labor surplus area concern' means a concern
that, together with its first-tier subcontractors, will
perform substantially in labor surplus areas.

(4) The term "perform substantially in labor surplus areas"
means that the costs incurred on account of manufactur-
ing, production, or appropriate services in labor
surplus areas exceed 50 percent of the contract price.

(¢) The Contractor further agrees to insert, in any subcontract
hereunder which may exceed $500,000 and which contains the
Utilization of Labor Surplus Area Concerns clause, provi-
sions which shall conform substantially to the language of
this clause, including this paragraph (c), and to notify the
Contracting Officer of the names of such subcontractors.”

Clause 46 "Cost Accounting Standards" and Clause 47 "Administra=-
tion of Cost Accounting Standards" are deleted in their entirety.

Paragraphs (g) and (h) of Clause 37, "Rights In Technical Data,"
are not applicable unless the Contractor is withholding proprie~
tary data under paragraph (e) of that clause.

Clause 55, "Date of Incurrence of Costs" is'hereby added:
"CLAUSE 55 DATE OF INCURRENCE OF COSTS

The Contractor shall be entitled to reimbursement for costs incurred
in an amount not to exceed $100,000 on or after November 1, 1978
which, if incurred after this contract had been entered into, would
have been reimbursable under the provisions of this contract."




STATEMENT OF WORK

1. General Scope (Objective)

The State of Washington will investigate geothermal reservoirs
in the State, as a, continuation of the Washington State Coop
Project. The objective of this investigation is to characterize
the geothermal reservoirs in the State of Washington. This
information is necessary tc develop specific geothermal reser-
voirs for direct use of the heat energy.

The Washington Division of Geology and Earth Resources has

been involved in the assessment of the state's geothermal re-
sources since 1971 when the First Northwest Conference on Geo-
thermal Power was held in Olympia. From the beginning the goal
has been to assess the geothermal potential of the State of
Washington. Progress toward achieving this goal has been made
by engaging in projects that: 1) provide baseline geologic,
geophysical, and geochemical data that can be utilized by
industry to cut exploration lead time and speed its assessment of
Washington's geothermal resources; and 2) assess the geothermal
potential of specific geographic areas where the possible occur-
rence of geothermal energy is recognized but where industry '
elither shows no strong interest or is prevented from conducting
exploration by legal and institutional barriers. The geothermal
resource assessment results of the contract will supply informa-
tion to the U.S Geological Survey for its continuing national
assessment. The reservoir definition results will provide the
State and DOE planning groups with the resource information
necessary for future geothermal development in Washington.

2. Specific Contractor Tasks
A. Establish z Geothermal Data Bank.

Acquire, evaluate, and compile all geologic, hydrologic,
geophysical, and geochemical information that pertains
to the assessment of Washington's geothermal resources.
The resulting data bank will be maintained as paxt of
the Division library and, as such, it will be available
for reference by anyone interested in Washington's geo-
thermal resources. Evaluate the applicability of exist-
ing data to geothermal resource assessment, idnd transmit
these evaluations on to users in the form of annotated
bibliographies. Incorporate data compilaticns whenever
possible in order to avoid umnecessary duplication of
effort.

B. Provide Technical Advice to the State Interagency
Geothermal Council.

An Interagency Geothermal Council has been formed for the




c.

D.

purposes of encouraging the timely assessment and
development of Washington's geothermal resources.
Provide technical assistance to the Council regard-
ing the assessment of geothermal resources.

Conduct Geothermal Resource Assessment Projects.

Conduct and manage assessment-oriented field operatioms
as soon as projects are selected and subcontracted.

The selection of projects to be subcontracted will be
done with the advice and cooperation of USGS, USDOE,

—and universit