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ABSTRACT

Subvolcanic stocks under stratovolcanos are typically 1 to 3
km in diémeter and emplaced at depths of 1 to 4 km. Exposed
stocks in the Wesfern Cascades of Oregon are of similar size and
were emplaced at depths of 1 to 2 km. Shallow magma chambers in
general are typically 4 to 9 km deep, and-several times larger
than the subvolcanic stocks.

Likely subvolcanic structures are radial compression
fractures around the magma chamber, and above the chamber
extension faulting, stockwork fractures and breccia pipes.. Pre-
existing or regional structures may affect majma emplacement and
associated thermal systems.

A geothermal system may occur at depths of 1-2 km under a
stratocone’s base. Deeper systems associated with shallow magma

chambers are likely to be present.



INTRODUCTION

A concise model of the feeder system of a Cascades
Stratovolcano is needed to formulate geothermal exploration
strategies and interpret drilling and geophysical data. Several
studies of Cascade geothermal systems are available (Wollenberg,
et al., 1979; Muffler et al., 1982; Sammel, 1983) but these
studies focus primarily on the temperature and chemistry of
geothermal systems at relatively shallow depths. They do not
deal with the deeper configuration of intrusions, faults,
permeability and alteratioﬁ controlling the geothermal system and
how these factors may relate to geophysical data. Volcano models
proposed for Australasia (Branch, 1976) and stratovolcanos in the
Andes (Francis et al., 1983) do not specifically consider
. geothermal systems, the models’ applicability to Cascades
volcanos is uncertain. This study focuses on structures between
the base of the cone and the shallow magma chamber below, with
emphasis on factors which affect a geothermal system or
exploration for it.

A four-component study was undertaken to compile the data
base forrthe Cascade volcano modelf First a general literature
review was made for case examples of étratovolcano substructures,
volcano models and reported depth and size of the related shallow
magma or intrusions., The second component was a limited review
of thermal systems which produced mineralization in a volcanic

setting as an analog to active geothermal systems. Both of these



studies targeted primarily éircum~Pacific, continental edge
stratovolcanos'because of the similarity to the Cascades setting.
Because the Cascades are primarily stratévolcanos, the vast
literature avaiiable on calderas was not reyiewed, however éome
data on Valles and Long Valley calderas are presented for
comparison with those at Newberry and Medicine Lake. The
objective of the literature review was to determine the typical
depth and.Size of magma chambers, structures and hydrothermal
systems associated with stratovolcanos for comparison with fhe
Cascades volcanos and was not intended to be an exhaustive review
of all the literature.

The third cqmponént of the study was a reconnaissance study
of stocks and mineraiized districts in the Western Cascades as an
indication of what are the subsurface characferistics of Cascade
volcanos. The fourth component was a'stﬁdy of available data on

the high Cascades volcanos.
DEPTH AND SIZE OF SUBVOLCANIC INTRUSIONS

Circum-Pacific Examples .

The p;obable‘depth and size of a magma éhambéf or intrusions’
associaéed with a’volcano is important in geothermal exploration
because the depth, size and reservoir rocks of the hydrothermal
system will be related to the heat source. These parameters will

influence the ‘cost and type of exploration techniques and the

potential value of the resource. Reliable estimates of depth and



size of existing magma chambers are limited and based primarily
on geophysical data, but a few estimates have been based on heat
flow and structural considerations. Depth of emplacement of
intrusions associated with mineralization has been determined by
- fluid inclusion studies and in a few rare cases on stratigraphic
and structural reconstruction. Generally, however, when erosion
has cut deep enough to expose a pluton or make associated
mineralization accessible to mining, the related volcanic pile
has been stripped away, leaving correlation between pluton and
associated volcanic structures uncertain.

The depths ana sizes of several ﬁagma chambers are listed in
table 1. The first two are models based on several active
volcanos (Branch, 19765 or studies of ore deposits under extinct
volcanos (Francis et al., 1983), and represent many examples.
Also, the study by Latter (1981) includes several New Zealand
volcanos. Although the reported depths of active magma chambers
have a wide range, the data suggest that the tops of magma
chambers are'typically 2 to 6 km deep. Some depths are measured
from a volcano’s summit and some from its base, and the authors
don’t always specify which. A few magma chambers occur below 9
km. The deep magma chambers, 30 km or more, are probably at or
near the source area. Shallow magma chambers have not been
detected under many active volcanos.

Estimates of subvolcanic magma or pluton diameters range

from 1 to 5 km for stratovolcanos (Table 1). Volume estimates



TABLE I

Depth and Size of Magma Chambers and Stocks

Volcano

Strato Volcanos,
Subvolcanic Plutons

Central Andes | <‘3

New Guinea 2-4

Bolivia Volcanos < 2

Bolivia Volcanos 1-5

Ruapehu, New 1.5-6
Zealand ’
Spanish Peaks,
Colorado
Avachinski, 2.4-3
Kamchatka

El Salvador, 1-2

Shallow Magma Chambers

Vesuvius 5.6
Sakurajma,

Japan

Saint Helens 7-9
Medicine Lake 6
Medicine Lake 4-8
Newberry, 2-6
Ore., **

3 and 9.7

Depth to top
of Plutons
(Km)

1

Diameter

Dimensions

(Km)

.05 by 1.7

0.5 to 2

1

~to 2

1 to 2

2.8 to 4.4

1.6 by 5

Volume

Km3

*12

2-8

10-12

‘Siltstone,

Reference

Francis, et al.,

1983
Branch, 1976
1980

Grant, et al.,

et al.,
1975

Latter, 1981

Johnson,; 1968

MacDonald, 1972

Gustafson & Hunt,
1975

McDonald, 1972

MacDonald, 1972

Scandone & Malone,
1985 B
Eichelberger, 1981
1978

Heiken,

Williams & Finn,
1981



Calderas:

Klyucheuskaya, 48-64 MacDonald, 1972
Kamchatka
Katmac; Alaska 10-38 MacDonald, 1972
Mauna Loa 15-30 casadevall & Hazlett,
1983
Kilauea 2-5 Casadevall & Hazlett,
. 1983
Kilauea 3-4 " MacDonald, 1972
Valles Caldera 4.7 * 9 30 Nielson & Hulen, 1984
Long Valley 4.5-5.5 %3 to 13 70 sanders, 1984
Long Valley 3.7 2 by 6 Elbring & Rundle,
1985
* Number estimated in this study based on figure or data in

reference.

* % Newberry may be considered a caldera, but is grouped with
the stratovelcanos here because of it’s small size and
Cascades location.



are more variable but a few km3 appears typical. Note that the
Volumes‘of-pluton,or;magma estimated for trﬁé'calderas, Valles

and ;ohg Valley, are considerably larger than for stratovolcanos.

Western Cascade Stocks

Thé Western Cascadeé‘havé béen deeply erbded.since the
Miocene when inte;mediate volcanic ‘rocks (Priest aﬂd Vogt, 1983)
‘probably formed several stratovolcanos. Stocks exposéd in the
Western éascades;of Oregon may'be related to this volcanism or
éarlier?Oligocene'focks,'aﬁd probably were sﬁbvolganic magma
chambersfor intrusidﬁs‘emplaced under volcanos similar to. the
. present High Cascade‘volcanos. A compilation of size and other
data_oﬁ céntfalfWestern_Cascade stocksiis presented in Table II.
.The average range of stock:dimensiqné, 1.6 by 2.8 km, is
esséﬁfially the Samevés for plutons undeF'CirCumfPacific
Asfratovolcanos,'l.l by 2.4 km (Table I). vVolumes are haréer ;q
compare; An(ave;age;exposed volqme of 1.5 km3 for eight Western
Cascadg stocks was:estimated.based on area and vertical exposure.
Vettical'é#bosure is a function of topographic relief in the
'areai"prbbably does.no; relate to stock‘volume;'and inbeach‘case
is ag_ordéfréf mégnitude.léss than horizontal dimensions. Shape
or gonfiguraﬁion‘of shallow intrusions'willibe discussed in the
next seétién.; | o

Théte:is littlé_daﬁa.on the depth of-emplécement éf the
Westerﬁ Cascéde stoéks; Pollock and CUmmings (1935)>es£imate a

minimum depth of 800 m for‘formation of flqid inclusion in North



TABLE TII

Western Cascade Stocks

Location Dimensions*  Area: Number Rock Fracture Thermal

(km) (km2) Phases Types Spacing Alteration
 Detroit : - : o , :
Dam 1.6 X 2.4 - 3.9 4 diorite 0.5-1 m yes.
, : granodio.
Middle
Santiam ‘ . . :
River 1 X 3.2 3.2 1 granite © . 0.5-2 m ~ ~minor
Nimrod 3.2 X 5.3 14.2 2 monzonite 5 cm-1 m yes
diorite ‘ '
Cougar ' R
Dam ** 0.85 x 2.7 2.3 1 dacite 0.5-1m miner
Lowell 1.6 x 2.3 4.7 1 rhyodacite 2-10 m none?
Scott's . -
Mtn. -3.2 X 3.2 10.4 3 monzonite 1 m none?
' ' syenite
North
Santiam .
Dist. 0.8 x 2.2 1.7 1 diorite ? yes
Castle N .
Rock 0.55 X .85 0.47
Averages 1.6 X 2.8 5.1
ko Size data from Peck, et al., 1964; Pollock and Cumhings, 1985; and

field reconnaissance by author.

%% The Cougar Dam daéite is probably an intrusive dome.
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Séntiam-district where a small stock is exposed. Fluid inclusion
samples qdllected from a few stocks for the present study d4did not
have usable'pfimary inqlusions and secondary iﬁclusions were
_vapor;rich'suggesting béiling and were not useful for depth
estimation. | |

One exception is the Cougar Dam dacite intrusion.
Inclusions in quartz‘crystals filliﬁg vugs in ﬁhe dacite héve a
homogenizationvtempeféture of 162°C which indicates a boiling
'pqint depth of. only 56 m. The quartz may significantly post-date
‘intrusion. A very’shallow depth of emplacement is compatible
with thé fine to Vitric tektﬁre and large vﬁgs in the dacite.
The bounding faﬁlts on the eastland west sides of the dacite
(Priest and Wbller; 1983) appeaf to havg been prdduced by
emplgcement of therdacite, and the rock‘is chilled near these
contacts. Thereforé the Coprgar'Dam dacite appears to be an
 intrusive.dome.emp1aced 100 m or so below the surface, not a
subvolcanic stoék. The dacite is listed in Table II because it
provides an example of the size of magma intrusions in the
region. |

Three lines of_eviaence point toward most of the Western
Cascade stocks forming frqm shértylived.subvolcanic intrusions
rather than long lived shallow maémé chambers. The first is.
emplacement<in‘the‘related'volcanic piie. Stratigraphic coﬁtrol
“in the.Westefn cascades is not defined‘enough_td defermine with

certainty what thickness of rocks have been eroded from the
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exposed stocks in éentral Orégon. However, eroéional relief
suggests that over a kilometer of extrusive rocks has been
removed from thé canyon areas where stocks are exposed. Removal
of much more thén'z km seems unlikely because of Pliocene basalts
capping the ridges of late Miocené intermedféte lTavas (Priest and
Vogt, 1983). Stratigraphic evidence suggests the Miocene
Snogualmie batholith.was émplaced ét a depth bf 1.2 to 2.5 kn
(Erikson,v1969). " This is comparable to the shallow end of the
range of depths listed in Table I.

The second factor is limited contact alteration around
stocks. Regional low-grade alteration not withstanding,
alteration of country rocks hosting the stocks is generally minor
in the WesternvCascades. A long-term shallow magma chamber which
fed a vdlcano‘should have had enough energyaand time to.
considerably alter. the country rock.

The third evidence for subvolcanic emplacement of stocks is
the limited range of rock chemistry in most stocks. The |
composition of a magma chamber feeding a stfatovolcano would be
expected to change with time (Branch, 1976) bécause a variety of
rock chemistries form a composite cone. Partial crystalization
of the magma chamber between active pulses would leave evidence
of different meltAcompositioé;; The stocks on the Middle Santiam
River, néar Lowell, ‘and in the North Sanfiam mining district have
only one phase. The Nimfod stock has an early diorite phase
which had cooied sufficientiy to fail brittly when the main

monzonite phase was intruded. Three or more phases are present
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in the Detroit Dam and Scott’s Mountain stocks (Tablé I1)
indicating these may have been longer lived magma chambers

feeding strato cones.

SUBVOLCANIC CONFIGURATION OF INTRUSIONS AND STRUCTURES

What cbnfigurqtion of stocks, dikes, sills or magma chambers
typically occur at or below the base of a vdlcano is an important
question when interpretihg geophysical data or evaluating the
geothermal potential of a volcano. Further, when in the
evolution of a volcanic edifice would these igneous bodies be
emplaced, and what structures would control their location, shape
and associated hydrothermal systems?

A coherent discuééion of the subvolcanic configuration
-requires definition of a few terms. Igneous matérial emplaced
within or near the‘baée of the associated volcanic pile is here
termed subvolcanic iﬁtrusion§ or stocks. Cascade stratovolcanos
are about 1.5ito 2.5 km high, so subvolcanic intrusions are less
than 3 km below thé summit. Shallow magma chambers, if present,
are deeper, possibly larger, énd occur within the subjacent
country rock; their tops are at depths of 4 to 9 km, and they
extend to greater depth. Signifiéantly deeper magma chambers are
intermediate if within the cfust, and magmas at or near the base
of the crﬁst or upper mantleiare Source areas or chambers.
Although some continﬁﬂm can be expected between the subvolcanic

and shallow magma chambers, such a subdivisioh is agreeable with
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the data presented in table I and will be useful in discussions

of timing and location of associated thermal systems.

Depth of Intrusions

Subvolcanic intrusions have been investigated most intensely
for associated mineralization. Whére the dépth of emplacément
and associated volcanic activity could be detefmined, or
reasonably infefred, the investigators are in close agreement.

In the Central Andes (Francis et al., 1983), Boiivia (Grant

ét al., 1980), New Guinea (Branch, 1976), and El Salvador, Chile
(Gustafson and Hunt, 1975) intrusions Were émplaced at 1 to 3 km
below the volcano summit and have dimensions of 2 km or less
(Table I). This égrees with the depth and size estimates for
Western Cascade stocks in this study. Current magma bodies this
shallow, and in a subduction-related setting are ;eported only
for the Ruapehu area, New Zealand (Latter, 1981),.Arachinsky,
Kamchatka (MacDonald, 1972), and‘possibly Newberry, Oregon
(Williams and.Finn, 1981, as cited by Priest, 1983). The sizes
of the subvolcanic magma bodies are similar to the exposed stocks
except for the magma chamber postulated for Newberry, which is a
caldera. The magma chamber under Newberry may be belpw'10 km
and/or solidified (Iyer, 1985).

Most current magma chambers reported, however, are deeper
‘than 3 km and generally larger than exposed stocks (Table I).
This suggests that the stocks exppsediin the Western‘Cascades and

those of New Guinea and the Andes were formed by subvolcanic
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1ntrusrons, whereas longer lived shallow magma chambers occur at
depths -of 4 to 9 km (Table .. The scarcity of subvolcanic (1-3
km deep) magma at present would be'expeoted because small 1-4 km3
intrusions in nearesurfaoe rOcks exposed to groundwater would
cool relatively quidklybahd be short-lived as magma chambers
compared to deeper‘and'larger intrusimes. Magma chambers with
dimensions less thah about 5 km arepsmaller than-the,resolution'.
limit of the teleseismic technique (Iyer, 1985)) a principal
method forrdetecting‘these bodies. Also, the data are biased in
favor of shailow chambers becaose erosion.to’p1Utons deeper than
the voicano base removes.direét evrdehoe of the associated
volcano,'if‘ahy; An;examplevoflthe'subvolcanio and shallow magma
chamber divrsion;of empiacement is provided by the Snoqualmie
batholith in‘Washihgtoh. Stratlgraphlc evidence suggest that the
eight—phase‘granodiorite pluton was emplaced at a depth of 1.2
to 2.5 km, but chemlcal petrology suggests the biotite in the
pluton crystallzed in a deeper magma chamber at a depth of 4 to 7
km (Erlkson, 1969).

| Subvolcanic stocks may not be emplaced until near the end of
a volcano’s active life.?aThe principal force_for the rise of
magma,is'bquaneY (Yoder Jr., 1976). ‘Therefore( a magma
generated in the .source region, 1ower’crust or upper mantle, will
.tend to rise to the crustal level where magma density
approx1mates rock den51ty As the.magma differentiates and .
-stratlfles at shalloW'crustai depth, theimore silicic and

volatile rich fraction, which is less dense than the parent

T 15



magma, will move upward once viscosity of the magma and
cémpetency of confining rocks are overcome. Therefore,
subvolcanic emplacement of stocks would'Ee'likely to oécur late
in development éf a stratovolcano and may not have occurred yet

in many active volcanos.

Subvolcanic Intrusion Shapes

The shape and abundance of subvolcanic intrusions, that is
dikes, sills, and stocks('are important factors in developing a
subvolcanic model. Dikes aré present in most volcanic terrains
but the relative sizes and abundance of dikes béneath.volcanos
can vary’widely. Inlthe Spanish Peaks fegion of. Colorado, for
example, hundreds of radial dikes up to 22 km long and 30 m.thick
extend out from granite and gronbdiorite stocks (Johnson, 1968).
The intrusions in the Spanish Peak region include small stocks
and igneous breccia plugs, as well as small laccoliths a few km2
in area and a few ﬁundred meters thick (Johnson, 1968).

An extreme example of dike emplacement in a volcanic edifice
is the Koolau dike complex, Oahu (Walker, G. P., 1986). In this
.complex, narrow, parallel dikes compose over 50 percent of the
rock mass. The mid-plate, hot spot setting of Koolau is quite
different from the Cascades. Herver, during earliest Pleistocene
basaltic shield volcanism, east-west extension in the High
Cascade graben (McBirney and White, 1982) would have been

favorablebfor'basaltic dike emplacement. The fissure zones on
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the north and south flanks of Newberry volcano are also the
surface e#pression'of‘basalt dikes.

Sills are dominant in some voléahos, as in the Meséum
complex, South Africa, which consist of multiple gabbro sills and
Céntral<éubsidence formiﬁg a caldera (MaéDonald, 1972). One of
the 1acqoliths.in the Black Hills, Colorado, is composed of a
series of'thick‘silis~(Johnson, 1968). At Red Mountain, Arizona
‘(Corn,.1975)'a volcanic pile of pyroclastics, lava flows and
sills rest on wﬁat was a laminated siltstone, The siltstone has
been inflated by thick and exfensive sills of andesite which have
altered it to hornfels. . Dikes and irreqgular monzonite intrusions
wére also emplaced in the 3 km thick complex S0 that now it is 80
per cent'intrusions and only 20 percent hornfels (Corn, 1975).

The model of andesitic stratovolcanos developed by Branchl
(1976) suggests a balance'and relationship between stocks, dikes
and sills. in his‘model, based on New Guinea volcanos, magma
rises_along conduits from the mantle and accumulates in
subvolcanic chambers from which it Subsequently erupts. This
process forms a single‘eruptive cycle which last a few months to
a few years. Remnants of multiple evacuated magma chambers from
several efuptive cfbles form a complex of coalescing sills,
dikes, pipes, and‘léccoliths3in a zone 3 to 5 km across.

(Figufe l). wWhen a large part of the magma in a cycle does not
erupt before crystallization, a small stock 0.5 to 2 km across is

formed (Branch, 1976).
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FIGURE 1
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:This model appears to fit well with the High Cascade ,
stratovolcanos. Subvolcanic.magma chambers woﬁld be short-lived
‘and‘therEfore'rare at any particular time. The subvolcanic magma
chambers would be small, < 2 km ih diameter,,would cool rapidly,

" and would be difficult to detect. This would not account for
fractionation or difiérentiation of magma Qhﬁch would have to
occur in deeper shallow or mid-crustal magma dﬁambers. . Stocks in
-the Central Western CaécadeS'are generally close to

" equidimensional (Table II). Scott’s Mountain, Nim;od and Detroit
Dam stocks‘have'se&e;al'phases'and therefore may4fepresent
multiple eruptive cycles. .A few large unmapped radial dikes are
preéent around Scott’s Mountain and the Detroit Dam stocks.

Short dikes raaiate from the Peterson Butte stock near Lebanon,
Oregon (F:ank. 1974). Many dikes are reporteﬁ in the Western
Cascades (Peck,et:al., 1964), but most are not mapped so their
relationship to pdésible_eruptive centers is unknown. Some
exposed_plugs'in the High Cascades are surrounded by radial dike
swarms (Peék; et éi., 1964), and radial dikes are present at
Broken Tob (Taylor, 1978). Sills and 1aCcoli£hs'have not been
reported in the Cascades.

"The model of a subvolcanic porbhyry copper deposit presented
by Francis et al. (1983) is basea on Central Andes copper'aﬁd tin
deposits in more siligic volcanos. ' This model follows the more
classidal potphyry concept which assumes subvolcanic mineralizing
stbcks are finger;liké exteqsicns df a much larger shallow magma

chamber‘(Figure Z)Q An excellent three dimensional study of the
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FIGURE 2
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El Salvador, Chile deposit presented by Gustafson and Hunt (1975)
exemplifies this volcano model. This model is for a more acidic,
granodioritic to rhyolitic, low-profile volcano as compared to
the diorite-andesite stratovolcano of Branch’s model. Although
Quatefnary Cascades volcanism is dominantly basaltic to
andesitic, dacite-rhyolite is a significant component (White and
McBirney, 1978). The porphyry stock model (Francis et al., 1983)
is directed more to the caldera or silicic dome setting which may
be applicable to Newberry, Medicine Lake and several dacite to
rhyolite domes and flows in the Cascades.

The contrast in stocks between these two models (Figure 1
and Figure 2), stocks which are rootiess intrusions or extensions
of a shallow magma chamber, points to the question of a stock’s
downward continuance. Peck et al. (1964) characterize Western
Cascades stocks as having!nearly vertical margins. The Cougar
Dam dacite has a flat base exposed (Priest and Woller, 1983) but,
as discussed above, is probably an intrusive dome. Some of the
stocks at El Salvador, Chile, flare outward with depth (Gustafson
and Hunt, 1975). The Cerro Rico, Bolivia, stock tapers downward
to .a dike 100 m wide (Francis et al., 1983). Many examples of
variation in stock shape with depth could be provided from deep
mines in the Western United States but most do not extend deep

enough for a definitive answer.

21



Hydrothermal Breccia

Hydrothermal breccias are common in mineralized subvolcanic
rocks, and their formation seems to be directly related to
hydrothermal systems as well as providing channel ways for
thermal fluids (Sillitoe, 1985). Grant et al. (1980) list
breccia pipes as one of three general charactefistics of igneous
rocks éssociated with mineralization. Grant states that
hydrothermal breccia pipes are prominent and have several phases
of brecciation. Hulen and Nielson (1985) report multiple-stage
hydrothermal breccia formation and alteration at the margin of
the valles caldera, New Mexico, for example. Hydrothermal and
intrusive breccia pipes and dikes associated with stocks and
mineralization are reported by Sillitoe et al. (1975) Bolivia,
Gustafson and Hunt‘(l975) Chile, Corn, (1975) Red Mountain,
Arizona, Bonham Jr. and Giles (1983), Western U.S.,and many other
examples could be cited. The association of breccia pipes with
hydrothermal systems is well established (Bryner, L., 1961;
fPerry, v.D., 1961; Sillitoe, 1985). Studies have demonstrated
the process that forms hydrothermal breccias involves high energy
movement of hot fluids (Reynolds, 1954) down a steep pressure
gradient during a short time interval (Wolfe, 1980; Burnham,
1985). The flﬁid pressure may result from sudden heating of
ground water by an intrusion (Wolfe, 1980) and be termed a
phreatomagmatic explosion; from slow pressure build up due to
exsolved magmatic fluids (Norton and Cathles, 1973) which escape

explosively forming breccia pipes, or resurgent boiling in the
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upper part of a pluton, ﬁay produce the overpressed system
(Burnham, 1979). Also pressure buildup may result from
conductive heating of connate or meteoric water confined by a
self-sealed zone or aquiclude (Nelson and Giles, 1985) also.
termed phreatomagmatic. Formation of breccias in volcanic arcs
has been reviewed by Sillitoe (1985). Mineralized hydrothermal
breccias are associated with a maar volcano and domes at Wau,
Papua New Guinea (Wolfe, 1980; Sillitoe et al., 1984).
Hydrothermal breccias are important as indicators of paleo-
hydrothermal.systems and as possible channelways in existing
systems. Hydrothermal breccias are associated with porphyry
plugs in the cloudy pass batholith in the Glacier Peak area,
Washington (Tabor and Crowder, 1969), and mineralized breccia
pipes are present in the North Santiam mining district near a
diorite stock (Pollock and Cummingé, 1985). Minor pyrite occurs
near the top of Duffy Butﬁe which has vent breccia (Davie, 1980).
Francis et al. (1983) suggest that phreatic eruptions are
the surface expression of hydrothermal breccia formation. Tabor
and Crowder (1969) state that some breccia pipes vent as
diatremes, and Sillitoe (1985) equates phreatomagmafic breccias
with diatremes. Many breccia pipes and dikés do not reach fhe
surface (Gustafson and Hunt, 1975; Bashkirov, 1983) or they may
vent into the main volcanic vent leaving no sﬁrface indication of

their presence.
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Shallow and Mid—Level Magma Chambers

Dafa on the shape and size of shallow (4-9 km deep) and
mid-level magma chambers are sparse due to limited resolution
capabilities of detection methods. However, a brief review is of
value because the shallow magma chambers may éupport hydrothermal
systems. Paleo-magma chambers exposed as plutons display almost
every shape in plan view, but are typically irregular and close
to equant. All evidence of what type of volcanic feature(s) was
associated with these plutons has been removed and therefore,
exposed plutons will not be discussed extensively in this model.

The volcano model presented by Branch'(1976) suggests that
magma chambers below 4 km are small (1-2 km dia.), irregular
stocks. 'The more typical model for porphyry mineralization is a
rounded magma body several km broad (Francis et al., 1983). It
should be noted, hﬁwever, that the objective of both these models
is the resulting mineralization, not to define magma chamber
configuration. 1In general, shallow and midflevel magma chambers
" are emplaced and fed by buoyant rise of a viscous material
through the plastic or guasi-plastic lower crust (Yoder Jr.,
1976). Therefore, their mechanism of emplacement and shape may
belsimilar to salt diapirs which are emplaced by plastic
deformation (Jackson and Talbot, 1986). Mahmood (1985)
interprets the Zaer pluton, Morocco, as emplaced by a "polyphase
diapiric process";v»The polyphase Miheral Mountains pluton, Utah,
was emplaced dﬁring continued diapiric rise (Nielson.et al.,

1986). The diapiric emplacement model does not tightly define
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the shape (Jackson and Talbot, 1986) due to the effects of
structures and inhomogeneities in the country rocks. The model
would suggest that high-viscosity magma would typically have a
thick stem or feeder conduit below the main mass. However,
S-Wave attenuation in the Ruapehu,‘New Zealand area suggests
irreguiar, equant to dike-like bodieé without detectable feeder
conduits (Latter, 1981).

MacDonald (1972) describes magma chambers 10 km to 38 km
deep under Katmai, Alaska, as vertically flattened spheroids.
The magma chamber 5 to 13 km under Long Valley, California
(Sanders, 1984) is ellipsoidal with two cupolas extending above
the main chamber, or if the two cupolas are not connected at
depth, one is ellipsoidal and the other triangular. Shallow or
subvolcanic basaltic magma chambers in Iceland have been
envisioned as lenticular, formed by multiple feeder dikes
inflating a large sill (Gudmundson, 1986). The model of
batholith emplacement presented by Whitney and Stormef Jr.,
(1986) envisions a deep, lenticular chamber at about 25 km depth
and a shallow chamber‘at about 5 km depth forming by collapse of
country rock into the deep chamber.

Below Mount St. Helens in the Northern éascades, seismic
data appear to define a cylindrical magma body, 1.5 km in
diameter, extending from a depth of 7 km to at least 13 km
(Scandone and Malone, 1983). Sevefal magma chamber shapes have .

been assumed for Newberry Crater to fit heat flow and gravity
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data (Blackwell an Steeles, 1983), but the shape is not
constrained by these data.

Some shallow magma chambers are not located directly under
the associated volcanic vents. The postulated magma chambers 4
to 7 km below Ruapehu and Ngauruhoe volcanos, New Zealand, are
offset as much as 4 km laterally from the surface venf,
suggesting the chamber to vent conduit is 30 degreeé from
vertical (Latter, 1981). The magma chamber 9.7 km below
Sakuréjima volcano, Japan is about 2 km or 11 degrees northeast
of the volcano (MacDonald, 1972). These two examples suggest the
significance of structural control on magma chambér to surface

conduits.

Subvolcanic Structures

As illustrated by the Sakurajma and Ruapehu volcanos,
subvolcanic structures can affect the location of vents and
therefore thermal systems relaﬁive to the magma chémber.
Subvolcanic structures will be divided into two groups for this
discussion, local structures produced by the magma and regional
or pre-existing structures.

Stress distribution determined by study of three-dimensional
theory of elasticity around a spheroidal magma chamber (Koide and
Bhattacharji, 1975) predict a concentric distribution of zones of
dominantly concentric fractures, in the central area, and radial
Afracturés farther out, above a vertically elongate prolate magma

exerting increasing pressure (Fig. 3). The wedging action of the
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intrudiné magma places a radial compressive force on the rock
producing .radial fractures next to the mégma chamber and wide

' domal:uplift above. The radial compression around the magma and
wide domal uplift results in an area of horizontal extension,
concentric fractures and relative subsidence directly above the
magma chamber (Figure 3 A). vThe concentric fractures form
funnel-shaped normal faults with computed dips of 45° to 60°
(Koide and Bhattacharji, 1975). The model predicts a system of
radial and concentric fractures and is iﬁ good agreement with the
structure'of_silverton Cauldron, San Juan Mountains, Colorado,
and could fit with Medicine Lake and Newberry Crater. Radial
dike systems; su;h as at Spanish Peaks, Colorado, (thson, 1968),
and Three Fingers Jack, Oregon (Davie, 1980), may result from
radial compressive fofces. However, except for Crater Lake,
central subsidence is‘not typical of stratovolcanos.

Burnham (1979) predicts a steeply-fractured central zone
above a shallow, 6vkm-dee§, magma chamber. 1Intense shattering of
rocks by inflation - deflation of subvolcanic magma chambers
(Branch, 1976) could produce fracture permeability under a
volcano.

Johnson (197b) presented a structural model for doming of a
hofizontal plate_above a domed intrusion. This model suggests
that above a neutral plane at about the center thickness of the
plate, the rocks are in tension above the middle of the
ihtrusion, prodﬁcing open fractures. Below the neutral plane the

plate is in compression preventing open fractures over the center
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FIGURE 3
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of the intrusion. Near the margins of the doming the reverse
would be the case because the overlying plate/is benﬁ concave
upward. Therefore,‘tension, producing open fractures, and dike
emplacement increase toward the intrusion in fhe'lower half of
the plate along the margins of the dome. This model may have
application in domed. areas such as Medicine Lake and Newberry
volcanos. However, significant structural doming is not reported
for stratovolcanos.

Detailed structural data from the Cascades is sparse due to
limited depth of erosion in the High Cascades and lack of
detailed mapping around stocks in the Western Cascades. 'However,
a few general observations were made during a reconnaissance |
study'of Western Cascade stocks. Cooling joints occur at
spacings of a few cm to a meter in all of the stocks (Table II).
The joints appear open to fluid flow with only minor staining or
alteration along them; water was seeping from joints in several
exposures. . Priest and Vogt (1982) thought that fractured
intrusive'rocks were morée permeable than the altered volcanics
they intrude. This may be true for the pyroclastic rocks, but
the lava flow rocks, which are abundant, have retained
significant permeability.

Dikes in the Western Cascades mining districts were
generally unaltered, suggesting they did:not serve as channel-
ways for hydrothermal fluids. Dikes are often emplaced along
faults or joihts sets, and indicatevstrdctural trends. Dikes méy

also serve as permeability barriers to lateral flow in aquifers.
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'Regional or prefexisting'structures are often the
controlling factor for loci of volcanic vents{ intrusions or
hydrothermal channelways. The regional structures affecting the
High Cascades have been reviewed by Kienle and others, (1981) and
Priest and Vogt (1983). These structures wiil.hot be reviewed in
this paper other than to note that the stratovoicanos occur in a
graben and extensional faults are present. All faults examined
in the Western Cascades were clay filled but appeared to have
fracture permeability élong the plane of the fault in breccias or
joints in the faulf margins. The faults in the Western Cascades
are barriers tb groundwater flow across the fault but may provide
channelways for flow along a fault (U.S. Army Corps of Engineers,
1964).

Another important part of regional structure is the
stratigraphy under a stratovolcano. The types and alteration or
metamorphic condition of the underlying country rocks will have a
significant effect on heat flow and possible reservoir rocks.

The base of the low-gradient rain curtain at Newberry Volcano is
controlled by semectite-altered pyroclastic beds (Wright and
Nielson, 1986). Stratigraphf may control the formation and depth
of the maéma chamber. GuomunosSoﬁ (1986) suggest the formation
of subvolcanic magma chambers (about 1.5 km depth) in Iceland is
controlled by layers of different elastic moduli which form
stress barriers. Where basaltic lava flows and pyroclastic beds
are subjected to lateral compression, the basalt carries more of

the stress because of its high elastic moduli compared to the
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pyroclastic layers. similar rock types are present under the

High Cascades.

SUBVOLCANI C THERMAL SYSTEMS

This section will attempt to characterize a subvolcanic
thermal system’s depth, aésociated alteration, structural
controls and temperature. Because of the rather broad topics and
limited applicable data, the discussion is brief. The topics of
Ehemistry, alteration petrology and geothermometry have been

addressed by many studies and will not be discussed here.

Depth of Thermal Systems

The expécted depth of a thermal system is an important
factor for exploration program design and cost of development for
a potential resource. Reported or estimated depths of thermal
systems or the mineralization formed by a hydrothermal system are
lisfed in table III,. Thé limited list of primarily stratovolcano
occurrences suggests that a depth of 1 to 2 km is the typical
depth for a thermal system. Minimum boiling point depths for
' fluid inclusions from the Quartzville, North Santiam and Bohemia
mining districts in the Western Cascades (Table IV) indicate that
these hydrothermal systems formed below 0.7 to 1 km depth.' These
depths are compatible with published depths, (Table III) and
essentially the same as fér the cﬁrrent thermal systems under
Mount Hood (Wallenberg, et al., 1979), Mount Lassen (Muffler, et
al., 1982) and Newberry Volcano (Sammel, 1981). Power’s (1986)
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study of fluid inclusions in vein quartz concluded that depth of
cover during mineralization in the Western Cascades Was 0.74 to
1.8 km. " These shallow debths are generally to the top of systems
which may extend to considerably greater depth. The data may be
biased toward shallow systems by the limited erosion and lack of
drilling data in the Cascades. Much deeper systems which are
masked by a "rain curtain" of cold ground water or capped by a
deep aqﬁitard are possible, and given the right structures,

thermal systems as deep as the heat source may exist.

Thermal System Occurrence Relative to the Heat Source

Comparison of depths of thermal systems (Table III) and
depths of subvolcanic plutons (Table I) suggest that thermal
systems occur 0.5 to 3 km above the assotiated heat source. Most
of the stocks in the Western Cascades are exposed in the deep
canyons and the mining districts of paleo-thermal systems are
near the mountain tops. Mining districts aQerage 460 m higher in
elevation than the exposed stocks. Stratigraphic control in the
area is not detailed enough for a better comparison, and fluid
inclusions useable for determination of depth of emplacement were
not obtained from the stocks.

Existing volcano models (Branéh, 1976; Burnham, 1979), show
the hydrothermal system as occurring directly above the heat
source in the volcanic vent. This would appear to be the case
for the three known high temperature system in the.Cascades:

Newberry, Mt. Hood and Mt. Lassen. Subvolcanic structures
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TABLE III

Minimum Dep

th and Temperature

Temp.

of Thermal Systems

Location Depth of Metals Type Reference
Systems oc Volcano
(km)
Bolivia .8-2 Sn, Ag Strato Sillitoe,
et al., 1975
Bolivia 1-2 Cu Strato Francis,
et al., 1983
El Salvador < 350 &
Chile 2 360-600 Cu Strato Gustafson &
Hunt, 1975
New Guinea = 1-4 Cu Strato Branch, 1976
North .
Santiam > .8 218-310 Cu, Zn, Strato? Pollock &
Pb , Cummings,
1985
*Mt. Lassen. < 1 230-240 Strato Muffler, et
o ' al., 1982
*Mt. Hood 1 _ 104-170 Strato Wollenberg,
et al., 1979
Newberry .9 " 265 Caldera Sammel, 1981
Valles
Caldera .6-2.4 200-310 Mo Caldera Hulen &
‘ Nielson,
1986
Western < 2 150-300 Au, Ag Ponham, Jr.,
U.s. & Giles,
1983
Average 1.1-1.8 216-311

*  Actual depth not stated in reference, but indicated by

schetch figures and general discussion.
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discussed'above and alteration to be discussed next suggest that
Some thermal systems occur in rocks to the side of intrusions or
in thé fréctured and cooling stock itéelf. Zoned alteration
“halos produced by thermai systems extending from the stock into
country are shown by Francis, et al., (1983) as part of his model
‘reproduced here as Figure 2. .

Some mégma chambers are not located direptly under the
associated volcano, the Ruapehu, New Zealand area for example
(Latter, 1981). Therefore a thermal system may be laterally
removed from the heat source due to sﬁructural control and not be

located directly under the volcano.

Alteration

Alteration associated with subvolcanic thermal systems is
minalogically similar to that of metallic mineral deposits,
althought often not as intense, and valuable minerals may not be
present. Pollock and Cummings (1985) report poﬁaséic and phyllic
alteration in the North Santiam district. The chlorite-smectite,
quartsz and‘pyrite alteration in the Newberry 2 drill cone (Bargar
and Keith, 1984) is less intense and mostly restricted to
fractures.

Significant alteration is evident around about half the
stocks in the Western Cascades (Table II). The extent of altered
rock and confact metamorphic effects was generally limited around
these stocks( At the Detroit Dam stock, for example, moderate to

strong argillic alteration extends only 300 feet into the country
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rock and 100 feet into the stock on the northeast side. The
southeast paft of the stock, where several igneous phases are
present, has more pervasive alteration extending several thousand
feet across both the stock and country rocks. The most likély
place for significant alteration to occur is directly above the
stock where grosi@n has removed the evidence. Generally, the
stocks themselves are little altered, ekcept for the south part

of the Detroit Dam stock.

Structural and Lithologic Controls

| The most likely structures c¢ontrolling a subvolcanic thermal
system would be the magma-induced structures. discussed above.
For a convection model, meteoric water enters the system through
the radial fractures around and above the pluton, and thermal
fluids rise directly up the vent, up the funnel-shaped normal
faults (Koide and Bhattacharji, 1975) or the stockworks above
(Burnham, 1979). Breccia dikes or pipes also prpvide important
channelways for hydrothermal systems (Francis,'ét al., 1983;
Burnham, 1985).

At Newberry Volcano, the thermal systeﬁ seems to be
restricted to the central caldera and its ring-faults, and is not
present at comparable depths under the volcano’s south flank
(Wright and Nielson, 1986).

The thermal systems at Mount Hood (Wollenberg; et al., 1979)
and Mount Lassen kﬁuffler, et al., 1982) afe recﬁarged.at high

elevation above the vent area and the thermal fluids. flow away
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'from the heat source toward the volcano’s flank. For these
systems, volcanic beds and structures within the stratovolcano
control the movement of thermal fluids. Clay-altered
pyroclasticbeds, such as at Newberry volcano (Wright and Nielson,
1986), can form an effective boundary between a thermal system
and overlying cool meteoric water;' At Newberry Volcano, low-
temperature clay alteration in pyroclastic_beds has low
resistivity which accounts for a resistivity anomaly detected by
surface methods (Wright and Nielson, 1986).

Regional structures and stratigraphy may have a major effect
on the location, depth and size of the thermal system. These

factors will depend on the volcano or location in question.

Temperatures

Temperatures 6f formation for Western Cascade hydrothermal
sYstems were 244 to 310° C based on fluid inclusion data for this
study, (Table IV). A range of 167 to 319°C was determined from
fluid inclusions by éower (1986). Reported temperatures for
thermal systems aséociated with stratovolcanos afe in the same
range (Table III), except for the lower temperature of the Mount
Hood system which Wollenberg, et al., (1979) believe to be
diluted. Calculated reservoir temperatures for waters from
Breitenbush and Belknap Hot Springs are below 200° C (Priest &

Vogt, 1983).
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TABLE IV

Western Cascades Fluid Incluéion Data

Mineral
Districts
- Sample #

Quartzville,OR
S-85-6

Quartzville-OR-
S-85-11

North Santiam
OR-S-85-5

North Santiam
OR-5-85-5

North Satiam *

Bohemia Mine
OR-R-85-2

Averages

Cougar Dam Intr.

OR-C-85-2

{Intrusive dome)

* Pollock and Cummings,

TC Homogen-
ization (©C)
280
244
279

295
245-310

284

2717

162

1985

Min. Freeze Salinity
Boiling Temp. Wt. %
‘Depth (°C)
(m)
759 -1.4. 2.4
0.0 fresh
720 -3.4 5.5
1,000 - .3 0.2
>800 < 2
810 -1.7 3.1
800 2.2
56 -.65 1.0

All other fluid inclusion data by Joe Moore, UURI.
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STRATOVOLCANO-GEOTHERMAL SYSTEM MODEL

A model for the subvolcanic structure and geothermal
system(s) of a Cascades type stratovolcano has been formulated
based of the foregoing data and discussion. The main'associated
magma chamber from which eruptions originate is 4 to 9 km deep
and 4 to 12 km3 in volume.(Fig. 4). Fractionation would occur in
this shallow magma chamber, and it would be resupplied
periodically from a deep source. The resulting pluton would have‘
multible phases and may be several times larger than the magma
chamber was at any one time. Some volcanos may not have a
shallow magma chamber, and their eruptions may originate directly
from the sub-crust source. |

Subvolcanic magma chambers, 1 to 3 km deep and 2 km or less
in diameter, form only occasionally. Because of the subvolcanic
magma chamber’s small size, and the relatively cool, permeable
country rock, the magma chamber is short lived compared to the
duration of activity of the superjacent stratocéne. An eruption
may or may not occur during emplacement of a subvolcanic
intrusion.

A magma body will tend to rise to, or accumulate at the
depth of country rocks of equal density. Pre-exsisting
structures may have considerable affect on the depth and shape of
subvolcanic intrusions.

Magma produced fractures which could produce permeability
neaf the intrusion would be near-vertical radial-compression
fractures around the magma, and 45 to 65° dipping extensional
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faults in a funnel shape above the center point of the magma.
This idealized fracture development may not be significant above
small, subvolcenic plutons where pre-exsisting structural fabric
and lithologic inhomogeneity dominate.

Dike complexes and multiple sills are significant structures
in some voleanic areas,.but are not present in the Western
Cascades. However, east-west extension and greben fofmation are
structural components in the High Cascades which are not present
in the Western Cascades. Therefore, dikes may be significant in
the High Cascades. The strong contrast of shield basalt flows
over pyroclastic beds of the Western Cascade volcanic rocks may
favor formation of sills in the High Cascades.

A geothermal system requires more than a heat source.
Sufficient permeabilityAand reservoir eapacity must be present
for the thermal fluid to gather and store the conductive evergy
output from the heat source, while‘a partial "cap" or aquitard,
natural or self-formed, prevents ﬁhe thermal reservoir from being
overwhelmed and swept away by too much cold meteoric water. The
basaltic to andesitic lava flows and flow breccias in the High
Cascades have very high permeability. Widespread, clay-altered
tuff beds, such as under Newberry Volcano (Wright and Nielson,
1986) are the likely boundary between cool meteoric groundwater
and deep thermal systems (Figure 4}, |

Thermal systems associated with subvolcanic stocks or vent
plugs will probably be relatively emall, short-lived, and located

within or under the cone. The thermal systems at Mount Hood and
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Lasgen are examples. Thefmal systems associated with 4 to 9 km-
deép magma chambers or plutons could be larger and probably
longer lived, therefore more likely to be present. Such a deep-
source thermal syétem would be associated with eruptive activity,
but may not be directly under the vent or a stratocone. The
thermal system may rise to shallow depth if the right structures
are present, or economic temperatures may occur only at
consideréble depth due to barriers to vertical flow and abundant
cool groundwater. Reservoir permeability and deep levels may be

a problem.

CONCLUSIONS

A subvolcanic geothermal reservoir is 1ik¢ly to occur within
the stratocone or directly under it'within 2 km of the surface.
A reservoir in Western Cascades rocks will be in lava flows

bounded by pyroclastic beds and faults or in cooling joints

within the crYstallized stock heat source. Hydrothermal breccia
would form a rather small reservoir but could connect to
extensive fracture systems. Reservoir volume is likely to be
only a few km3. A subvolcanic thermal system may be short-lived
compared to the. duration of volcanic activity of the stratocone.

Thermal systems associated with shallow plutons/magma (4 to
9 km deep) will be largér and-possibly more abundant due to
longer duration, but less likely to have a surface manifestation

than the smaller systems associated with subvolcanic stocks. The
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geothermal reservoir is likely to occur in a fracture system
produced by regional structures and the magmatic heat source.

1 Faults are the most likely structures to provide channelways
for hydrothermal fluids. Hydrothermal breccia pipes and dikes
could be even more productive but harder to 1§cate and drill
into.

Geothermal syétems and their heat sources in the Cascades
may be difficult to detect by some geophysical methods. |
Existing magma chambers are probably too smail to detect by
seismic methods (Iyer, 1985).  Low résistivity clay-altered
pyroclastic beds one km or more deep will tend to mask the low
resistivity of thermal systems (Wright and Nielson, 1986). The
density contrast between éountry rock_and intrusions may be low
because depth of emplacement is partially controlled by buoyancy
(Yoder, Jr., 1976). Pluton density will increase due to thermal
contraction during crystalization. Therefore, the more cooled
élutons less likely to still have a thermal system -- will have
more of a gravity signature.

The data presented suggest the geothermal systems would
occur within a few km of the associated stratocone or shallow
‘intrusion. Careful exploration technique and well placed
exploration holes will be required for discovery of Cascades

stratovolcano geothermal systems,
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FIGURE CAPTIONS

Figure 1. Simplified cross-section through a
‘nearly extinct andesitic
stratovolcano. (from Branch, 1976).

Figure 2. Model for the volcanic
: ‘ superstructure of porphyry copper
deposits. - The essential surface
expression is intermediate to acid
dome exhibiting evidence of
phreatic eruptions (from Francis,
et al.,, 1983).

Figure 3A. - Vertical section through an
elongate magma chamber showing
concentric and radial fracture
pattern due to increase of magma
and fluid pressure. (from Koide and
Bhattacharji, 1975).

Figure 3B. Diagrammatic sketch of the
horizontal zonal distribution of
fractures above a vertically
elongated prolate magma chamber.
(from Koide and Bhattacharji,
1975).

Figure 4. = Subvolcanic structural and
geothermal composite model. Any
one stratovolcano may have only a
few or none of the structural-
thermal components featured.
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£ FGO7-861D12623 _ Geothermal Map of the United States’ ‘1-1-86 _ through9-30-86

i Name and Address 6. Program/Project Start Date

[ pavid D. Blackwell . 11/1/85
Department of Geological Sciences, Southern Methodist University [ s. completion Date
pallas. Texas 75275 ' 1 9/30/87

7. Approach Changes

D None

8. Performance Variances, Accomplishments, or Problems o " :

During the fourth quarter of the project work continued on the U.S. Geothermal map data
base and field work was initiated for the Cascade Range cost shared part of the project.
The map data base project is approaching completion although contributions from collaboratoys
are lagging. Contributions from Marshall Reiter (Southwest), Ed Decker (Northeast and East) ¥
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CSamples were collected at the UURI core facility in Salt Lake City for thermal conduc-
tivity analysis. At the time of this report the.preparation of the samples has begur.

T

Open ltems

D None

tatus Assessment and Forecast

he Cascade Study is on track. The map.completions is behind schedule, but should be
ack on track by 12/15/86." : ; : ,
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Cooperative Agreement No. DE-FCO7-851D12613

SCHEDULE ARTICLES

ARTICLE I - STATEMENT OF JOINT OBJECTIVE

The purpose of this Cooperative Agreement between the United States
Department of Energy (DOE or Government) and GEO Operator Corporation (GEOQ)
(Participant) is to conduct research on the geothermal resources of the
Cascades volanic region. This action is authorized by Federal Law and is in
furtherance of the U. S. Government's objectives to (a) stimulate
development of the region by making data publicly available which will
characterize the geothermal resource and, (b) increase knowledge of both
applicable exploration techniques and the depth required to penetrate the
rain curtain.

ARTICLE II - THE PROJECT MANAGEMENT PLAN

A. Participant's Responsibilities. The Participant shall furnish the
materials, facilities, eguipment, personnel, services, and all other
necessary and related items for the drilling of, data collection from, and
plugging and abandonment of a deep thermal gradient hole located at Site
N-3, 4100 feet north and 500 feet east of the southwest corner of Section
24, 1205, RT2E, Deschutes County, Oregon. Requirements of the project are
further set forth in Appendix A to this Agreement which is titled "STATEMENT
OF WORK" and which is made a part hereof by this reference. The Participant
shall provide the funding and reports as specifically provided for elsewhere
in this Agreement, and obtain all necessary licenses and permits.

B. DOE's Responsibilities. DOE will provide a specified amount of
financial assistance, will monitor the project as specified in C. below, and
will act upon the Participant's requests for approval in those instances in
which DOE's approval is required.

C. DOE Project Monitoring. DOE will closely monitor the performance
of work under the cooperative agreement. This monitoring shall include:
frequent telephone communications; site visits with frequency and duration
as dictated by program needs; onsite monitoring; participation in program
review meetings; review of specified program reports; determination that
milestones are satisfactorily accomplished; and generally handliing routine
contract administration activities as necessary to maintain the program
budget and schedule within established limits.

In addition, DOE may assign an on-site or resident technical monitor for a
portion of the program performance. The principal responsibility of the
resident technical monitor will be to maintain frequent communications
regarding project technical progress status with DOE program and project
management personnel., Details regarding the resident technical monitor's
‘accommodations at the project site(s), his duties and responsibilities, etc.
shall be negotiated if and when DOE chooses to assign such a monitor. The
monitor's rights of access to the Participants' facilities are as provided
for in Schedule Article VIII, paragraph A in the General Provisions, Item 3,
INSPECTION, and in the Statement of Work.

-2-



Cooperative Agreement No. DE-FC07-851D12613

ARTICLE IV - PAYMENTS (Cont'd)

Phase II - Evaluation

2. Submittal of the fo]]owing Phase II items:

Geophysical data-fluids - é&vmﬁhwUA

Geochemical data-rocks

Age data ,

Petrographic analysis

Mercury survey ,
Splits of core, cuttings, fluids, etc.
Final temperature log

Plug and abandonment plan

Project status and management reports
Other reports as required

Other data collected during Phase II
A1l reports written during Phase II

—_x I ~hD OO T o
s . . . « v e s v s

DOE access to site, $180,988.66

Phase III1 - Technology Transfer

3. Submittal of the following Phase III items:

Final Project Report

Project Status and Management Reports

QOther reports as required

Other remaining data and miscellaneous items.

Qo oo
e« e & 9

Total Maximum Payable by DOE $212,580.00

Payments approximate costs associated with respective phases but do not
exactly correspond. This schedule is for progress payments only; actual
allowable costs will be determined in accordance with Article III and
General Provisions No. 29.

ARTICLE V - PAYMENT METHODS

A. Four copies of invoices shall be submitted to the address
specified on Block 12 of the NFAA (DOE Form 4600.1).

3. payments cue for amounts properly invoiced in accordance with the
-terms and conditions specified elsewhere in the Cooperative Agreement shall
be made either by Treasury check(s) payable to the Participant or by
electronic funds transfer(s) to a financial institution designated by the
Participant. The method of payment shall be determined by the Government at
the time of payment in accordance with applicable Department of Treasury
requirements. '




Cooperative Agreement No. DE-FC07-85ID12613

ARTICLE III - FINANCIAL SUPPORT

A. Estimated Cost. The total estimated cost of the work under this
Agreement is Four Hundred Twenty-Nine Thousand Four Hundred Fifty-Five
Dollars ($429,455). For performance of work under this Agreement, the /<)l;7
4

—

agreed share ratio of total allowable costs is_49.5% DOE and 51.5% =
Participant. The Participant shall be reimbursed by DOE for not more than
49.5% of the costs of the project determined to be allowable in accordance
with General Provisions, Section 29, entitled "Allowable Costs." The
remaining 51.5% of the cost of the project so determined shall constitute
the Participant's share for which it will not be reimbursed by DOE. If at
any time the Participant has reason to believe that this or any revised
estimate is in error, the Participant shall so notify DOE in writing and
provide DOE with a new estimate with the next monthly Federal Assistance
Management Summary Report.

B. DOE's Financial Support. The total cost to DOE for all the work
under this project is Two Hundred Twelve Thousand Five Hundred Eighty
Dollars ($212,580), and under no circumstances will DOE's support exceed
this amount. This limitation includes termination costs, if any.

C. Participant's Financial Support. All costs in excess of the Two
Hundred Twelve Thousand Five Hundred Eighty Dollars ($212,580) to be
provided by DOE will be borne by the Participant. The estimated cost to the
Participant is Two Hundred Sixteen Thousand Eight Hundred Seventy-Five
Dollars ($216,875).

D. Obligated Funds. The amount of funds presently obligated to this
?greement)by DOE 1s Two Hundred Twelve Thousand Five Hundred Eighty Dollars
$212,580).

ARTICLE IV - PAYMENTS

Progress Payments will be made on the basis of ‘allowable costs incurred
subject to the applicable cumulative ceiling. Invoices shall be submitted
to DOE upon completion of each milestone.

: : _ Maximum Cumulative
Milestone Amount Payable by DOE
- Phase T - Drilling

1.  Submittal of the following Phase I data:

Geophysical logs

Temperature logs . ' .

Litﬁograghic lggs o [itho /%"'

Drillers log ‘ ‘

Hole completion schematic

Temperatures measured during drilling

Hydraulic head data taken during drilling -
Other data collected during Phase I $158,439.57

SV 40 a0 ow
* 2 e e .,..

-3-




Cooperative Agreement No. DE-FC07-851D12613

ARTICLE V - PAYMENT METHODS (Cont'd)

C. After award but no later than fourteen (14) days before an invoice
or bill is submitted for payment, the Participant shall designate a
financial institution for the receipt of electronic funds transfer payments
hereunder; and provide the appropriate Government representative
(Contracting Officer or finance official as determined by the Government)
with the name of the designated financial institution, financial
institution's or correspondent financial institution's 9-digit American
Bankers Association identifying number, telegraphic abbreviation of such
financial institution, and account number at the designated financial
institution to be credited with the funds.

D. In the event the Participant during the performance of this
Cooperative Agreement elects to designate a different financial institution
for the receipt of any payment made using electronic funds transfer
procedures, notification of such change and the information as specified in
paragraph B. above must be received by the appropriate Government
representative thirty (30) days prior to the date such change is to become
effective.

E. Participant failure to properly designate a financial institution
or to provide appropriate payee bank account information may delay payments
of amounts otherwise properly due.

ARTICLE VI - TERM OF THE AGREEMENT

The work under this Agreement shall be completed by Jahuary 31, 1987 or
within any extension of time as may be mutually agreed to in writing by the
parties.

ARTICLE VII - PROJECT INFORMATION SYSTEM

The Federal assistance recipient shall prepare and submit (postage
prepaid) the »lans and reports indicated on the Federal Assistance Reporting
Checklist (Appendix A) to the addresses and in the number of copies
designated on the.checklist. Preparation of the specified plans and reports
shall be in accordance with the attached DOE Order 1332.2, Uniform Reporting
System for fFederal Assistance (grants and cooperative agreements). The
level of detail the recipient provides in the plans and reports shall be
commensurate with the scope and complexity of the task and shall be as
delineated in Block 4 - Reporting Reauirements - .and Block 5 - Special
Instructions. The prime recipient shall be responsible for acquiring data
Trom any subcontractors, or subrecipients to ensure that data submitted are
compatible with the data elements which prime recipients submit to DOE.
Plans and reports submitted in compliance with this provision are in

addition to any other reporting requirements of the Federal assistance
instrument.



Cooperative Agreement No. DE-FC07-85ID12613

ARTICLE VII - PROJECT INFORMATION SYSTEM (Cont'd).

A1l reports after delivery to DOE shall be the sole property of the
DOE. The Participant shall not claim that any report contains any trade
secrets or commercial or financial information deemed by the Participant to
be pr1v11eged or confidential, or that the Participant has any proprietary
~interest 1in any report,

ARTICLE VIII-~ RESPONSIBLE PERSONS AND PERSONNEL

A. The Participant agrees to permit any specified DOE personnel or
designated DOE Contractor personnel to have necessary access to the
Participants and/or major subcontractor's facilities, personnel, and records
pertaining to the project. Such DOE contractor personnel may be used to
assist the Program Officer in carrying out his responsibilities.

B. The Contracting Officer has the responsibility/authority for
executing, amending, and terminating award instruments. In addition, the
contracting Officer, or designee, has the responsibility for: conducting
negotiations concerning the statement of work, costs, and schedule;
administration of the agreement; arranging for audits, as appropriate, and
resolving audit findings; assuring policies and procedures are implemented,
approving payments, and taking actions required to close-out the agreement.

C. The Program Officer is DOE's technical representative for the
Agreement and has the following responsibilities: monitors and assesses the
status of progress toward achieving the program milestones and objectives;
reviews and evaluates all technical reports prepared by the Participant;
represents DOE at program review meetings; reviews cost vouchers; and
coordinates with the Participant in choosing among alternatives for future
program activities. The Program Officer will be assisted by designated DOE
Contractor personnel in carrying out these repsponsibi]ities.

D. The Program Qfficer for DOE under this Agrenment and the person

‘who shall be the Participant's contact for all technical mafters pertaining
to this Agreement shall be the person named below or such other person as

may be designated in writing by the Contracting Officer:

Susan Prestwich

E. The representative for the Participant for the purposes of this
Agreement shall be the person named below or such other person as may be
designated in writing by the Participant:

Chandler Swanberg'

-6-



Cooperative Agreement No. DE-FC07-85ID12612

ARTICLE IX - PUBLIC INFORMATION RELEASES

The parties agree that public disclosure or dissemination of new data
or information arising out of the design, construction or operation of the

project will be coordinated by the parties, it being understood that the
intent of both the Participant and DOE is to release all data and
information to the greatest practicable extent in order to achieve the
objective of obtaining maximum public value from the results of this
project. It is understood that the foregoing is not intended to afford
either party the right to prevent a public release by the other; however,
nothing in this article shall impair the rights of the parties set forth
elsewhere in this Agreement, including but not necessarily limited to
General Provision 20 entitled "Patent Rights - Long Form".

ARTICLE X - ORGANIZATIONAL CONFLICTS OF INTEREST - GENERAL

A. The Participant warrants that, to the best of its knowledge and
belief, and except as otherwise disclosed, there are no relevant facts which
could give rise to organizational conflicts of interest, as defined in DEAR
Subpart 909.5 or that the Participant has disclosed all relevant information.

B. The Participant agrees that, if after award, an organizational
conflict of interest with respect to this Agreement is discovered, an
immediate and full disclosure in writing shall be made to the Contracting
Officer which shall include a description of the action which the
Participant has taken or proposes to take to avoid or mitigate such - Ty
conflicts. The Department may, however, terminate the Agreement for its

convenience if it deems such termination to be in the best interest of the
mvernment .

C. In the event that the Participant was aware of an organizational
conflict of interest prior to the award of this Agreement and did not
disclose the conflict to the Contracting Officer, the Government may
terminate the Agreement for default. ’

D. The provisions of this article shall be included in all
subagreements for work to be performed similar to the services provided by
the Participant, and the terms "Agreement," "Participant," and “Contracting
Officer" modified appropriately to preserve the Government's rights.

ARTICLE XI - DATE OF INCURRENCE OF COSTS

The Participant shall be entitled to reimbursement of costs incurred in
an amount not to exceed $105,000 on or after August 22, 1985, which, if
incurred after this Cooperative Agreement has been entered into, would have
been reimbursable under the provisions of this Cooperative Agreement.

ARTICLE XII - LIABILITIES

DOE shall not be liable for damages to persons or property incurred by the
Participant or its subcontractors in the performance of work under this
Agreement. The Participant shall maintain financial coverage for potential
liability as agreed upon by the Participant and the Contracting Officer.

- K2-0151K
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;GENERAL PROVISIONS FOR
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TABLE OF CONTENTS T
Title
ORDER OF PRECEDENCE \
DEFINITIONS +evuevvneeneennnnnennsnnans
INSPECTION +uvvvvevnnennssnsnaeensananns
RIGHTS TO PROPOSAL DATA wuvvnvvnnevnneennsal \ \\
EXAMINATION OF RECORDS BY \\
COMPTROLLER GENERAL +evevevnreveeennnannns
CONVICT LABOR v erennnnneeeneneeeennss \ \
OFFICIALS NOT TO BENEFIT .eunvenvinnnnennenn. ?\
COVENANT AGAINST CONTINGENT FEES .............}\ N
NOTICE AND ASSISTANCE REGARDING PATENT \//////////
AND COPYRIGHTS INFRINGEMENT uuuuuunuiunennnnnnannnnnnsenanns 12
COMPETITION IN SUBCONTRACTING +uuevunerneenneninesonnnesnaennnen 13
AUDIT .u..... S 13
CLEAN AIR AND WATER 4 e euenennernerraeennennnernesnasnenneens 14
PREFERENCE FOR U.S. FLAG AIR CARRIERS tuuvvnnrnvrnernrnnennnns 14
USE OF U.S. FLAG COMMERCIAL VESSELS +onvenneenneenneeanneennns 14
PERMITS AND RESPONSIBILITIES tvvvvveeeeeerserereeeeeeeeennnnnns 14
REPORTING OF ROYALTIES +uvuveunennernnsrnnennernneesnenneneeens 15
AUTHORTZATION AND CONSENT +uetveeneeeenernerarnnenanennenns 15
NONDISCRIMINATION IN FEDERALLY ASSISTED
PROGRAMS 2 v e e eeveeneennennsnnessnsennasssesesssacnsensenas 15
"RIGHTS IN TECHNICAL DATA = LONG FORM 4'iunrrirnrrneneenenennnns 15
CONTRACT WORK HOURS AND SAFETY STANDARDS ACT wu'evnvrnevnennens 18

-8-




Cooperative Agreement No. DE-FC07-851D12613

TABLE OF CONTENTS

Title

PATENT RIGHTS = LONG FORM «nneennsennssneeaneenneens e,
FLOOD TNSURANCE +nneeemneemneeneeaneaneenns T
APPLICABILITY UTILIZATION OF LABOR SURPLUS AREA CONCERNS «oeen....
DISPUTES «eneeemneeenneennnnns e,
SUBCONTRACTS UNDER COST REIMBURSEMENT AND LETTER AGREEMENTS ......
TERMINATION - COST REIMBURSEMENT +onneennennneenneeenneenneeanens
PATENT INDEMNITY e e eeenne e et e e e e eeee e e e e e e eeeeeeaneen
LIMITATION OF COST - venneenneennesnneeneeeneeaneeeaneeneennens
ALLOWABLE COST AND PAYMENT o veeneesnsenneenesenneeeneennneanens
BUY AMERICAN ACT e nveneeene et e e e e ee e e e e ee e e e e e

ADDITIONAL TECHNICAL DATA REQUIREMENTS iuiriiiviennnennrnnnennnnes

UTILIZATION OF SMALL BUSINESS CONCERNS AND SMALL DISADVANTAGED

BUSINESS it i i i i i i it ititistaseeesotncarosncenasanans
UTILIZATION OF WOMEN OWNED BUSINESS CONCERNS t.ivivieiiiiennnennns.
LABOR STANDARDS FOR FEDERAL SERVICE AGREEMENTS ..eveiiviniennnennns

53h-7313H



Cooperative Agreement No. DE-FC07-851D12613

GENERAL PROVISIONS-

COOPERATIVE AGREEMENT

1. ORDER OF PRECEDENCE (DEAR 952.215-18) (APR 1984)

In the event of an inconsistency between provisions of this Cooperative
Agreement, the inconsistency shall be resolved by giving precedence as

follows: (a) schedule; (b) agreement clauses or (c) other provisions of the
agreement, whether incorporated by reference or otherwise.

2. DEFINITIONS (DEAR 952.202-1) (APR 1984)

(a) The term "Head of Agency" means the Secretary, the Deputy Secretary,
or Under Secretary of the Department of Energy.

(b) "Contracting Officer" means a person with the authority to enter
into, administer, and/or terminate contracts and make related determination
and findings. The term includes, certain authorized representatives of the

Contracting Officer acting within the limits of their authority as delegated
by the Contracting Officer.

(c) Except as otherwise provided in this agreement, the term
“subcontracts" includes but is not limited to, purchase orders and changes and
modifications to purchase orders under this agreement. '

(d) The term "DOE" means the Department of Energy.

(e} The terms "contract" and "Contractor" mean agreement and Participant
respectively.

3. INSPECTION OF RESEARCH AND DEVELOPMENT-SHORT FORM (FAR 52.246-9)
TAPR 19847

The Government has the right to inspect and evaluate the work performed
or being performed under the agreement, and the premises where the work is
being performed, at all reasonable times and in a manner that will not unduly
delay the work. If the Government performs inspection or evaluation on the
premises of the Participant or a subcontractor, the Participant shall furnish
and shall require subcontractors to furnish all reasonable facilities and
assistance for the safe and convenient performance of these duties.

4. RIGHTS TO PROPOSAL DATA (DEAR.952.227-82) (APR 1984)

Except for technical data contained on pages (none) of the
Contractor's proposal dated (none) which are asserted by the Contractor

as being proprietary data, it is agreed that, as a condition of the award of

this contract, and notwithstanding the provisions of any notice appearing on

the proposal, the Government shali have the right to use, duplicate, disclose
and have others do so for any purpose whatsover, the technical data contained
in the proposal upon which this contract is based.

-10-



Cooperativé Agreement No. DE-FC07-851D12613

5. EXAMINATION OF RECORDS BY COMPTROLLER GENERAL (10 CFR 600.25)

(a) Recipient records. DOE and the Comptroller General of the United
States, or any of their authorized representatives, shall have the right of
access to any books, documents, papers, or other records of a recipient that
.are directly perinent to the DOE financial assistance award in order to make
audit, examination, excerpts, and transcripts.

(b) Subrecipient records. DOE, the Comptroller General of the United
States, and the recipient, or any of their authorized representatives, shall
have the right of access to any books, documents, papers, or other records of
a subrecipient which are directly pertinent to the financial assistance
subaward, in order to make audit, examination, excerpts, and transcripts.

(c) Contractor and subcontractor records. With respect to any
negotiated contract or subcontract in excess of $10,000 under a grant or
cooperative agreement, DOE, the Comptroller General of the United States, the
recipient and (if the contract was awarded under a financial assistance
subaward) the subrecipient, or any of their authorized representatives shall
have the right of access to any books, documents, papers, or other records of
the contractor or subcontractor which are directly pertinent to that contract
or subcontract, in order to make an audit examination, excerpts, and
transcripts.

(d) Duration of access right. The right of access may be exercised for
as 1ong as the applicable records are retained by the recipient, subrecipient,
contractor, or subcontractor (See § 600.124 and § 600.271 for record retention
requirements for grants and cooperative agreements, respectively.)

6. CONVICT LABOR (FAR 52.222-3) (APR 1984)

The‘Participant agrees not to employ any person undergoing sentence of
imprisonment in performing this agreement except as provided by ‘18 U.S.C.
4082(c)(2) and Executive Order 11755, December 29, 1973.

7. OFFICIALS NOT TO BENEFIT (FAR 52.203-1) (APR 1984)

No member of .or delegate to Congress, or resident commissioner, shall be
admitted to any share or part of this agreement, or to any benefit arising
from it. However, this clause does not apply to this agreement to the extent
that this agreement is made with a corporation for the corporation's general
benefit.

8. COVENANT AGAINST CONTINGENT FEES (FAR 52.203-5) (APR 1984)

(a) The Participant warrants that no person or agency has been employed
or retained to solicit or obtain this agreement upon an agreement or
understanding for a contingent fee, except a bona fide employee or agency.

For breach or violation of this warranty, the Government shall have the right

=11~



Cooperative Agreement No. DE-FCO7-851D12613

8. COVENANT AGAINST CONTINGENT FEES (FAR 52.203-5) (APR 1984) (Cont'd)

<0 annul this agreement without liability or, in its discretion, to deduct
irom the agreement price or consideration, or otherwise recover, the full
amount of the contingent fee.

(b) "Bona fide agency," as used in this clause, means an established
commercia] or selling agency, maintained by a participant for the purpose of
securing business, that neither exerts nor proposes to exert improper
1nf1uence to solicit or obtain Government agreements nor hold itself out as

peing able to obtain any Government agreement or agreements through improper
influence.

“Bona fide employee," as used in this clause, means a person,
employed by a participant and subject to the participant's supervision and
control as to time, place, and manner of performance, who neither exerts nor
proposes to exert improper influence to solicit or obtain Government

agreements nor holds out as being able to obtain any Government agreement or
agreements through improper influence.

"Contingent fee," as used in this clause, means any commission,
percentage, brokerage, or other fee that is contingent upon the success that a
cerson or concern has in securing a Government agreement.

“Improper influence," as used in this clause, means any influence
that induces or tends to induce a Government employee or officer to give

consideration or to act regard1ng a Government agreement on any basis other
than the merits of the matter.

9. NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT (41 CFR
9-9.104] ,

The provisions of this clause shall be applicable on]y if the amount of
this agreement exceeds $10,000.

(a) The participant shall report to the Contracting Officer, promptly
and in reasonable written detail, each notice of claim of patent or copyright
infringement based on tne performance of this agreement of which the
narticipant has knowledge.

(b) In the event of any claim or suit against the Government on account
of any alleged patent or copyright infringement arising out of the performance
of- this agreement or out of the use of any supplies furnished or work or
services preformed hereunder, the participant shall furnish to the Government
when requested by the Contracting Officer, all evidence and information in
possession of the participant petaining to such suit or claim. Such evidence
and information shall be furnished at the expense of the Government except
where the participant has agreed to ingemnify the Government,

(c) This clause shall be 1nc]uded in all contracts and subagreements
under the agreement.
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10. COMPETITION IN SUBCONTRACTING (FAR 52.244-5) (APR 1984)

The Participant shall select subcontractors (including suppliers) on a
competitive basis to the maximum practical extent consistent with the
objectives and requirements of the agreement.

11. AUDIT-NEGOTIATION (FAR 52.215-2) (APR 1984)

(a) Examination of costs. If this is a cost-reimbursement, incentive,
time and materials, labor-hour, or price-redeterminable agreement, or any
combination of these, the Participant shall maintain and the Contracting
Officer or representatives of the Contracting Officer shall have the right to
examine and audit books, records, documents, and other evidence and accounting
procedures and practices, sufficient to reflect properly all costs claimed to
have been incurred or anticipated to be incurred in performing this
agreement. This right of examination shall include inspection at all
reasonable times of the Participant's plants, or parts of them, engaged in
performing the agreement.

(b) Cost or pricing data. If, pursuant to law, the Participant has been
required to submit cost or pricing data in connection with pricing this
agreement or any modification to this agreement, the Contracting Officer or
representatives of the Contracting Officer who are employees of the Government
shall have the right to examine and audit all books, records, documents, and
or data of the Participant (including computations and projections) related to
negotiating, pricing, or performing the agreement or modification, in order to
evaluate the accuracy, completeness, and currency of the cost or pricing data
submitted, along with the computations and projection used.

(c) Reports. If the Participant is required to furnish cost, funding,
or performance reports, the Contracting Officer or representatives of the
Contracting Officer who are employees of the Government shall have the right
to examine and audit books, records, other documents and supporting materials,
for the purpose of evaluating (1) the effectiveness of the Participant's
policies and procedures to produce data compatible with the objectives of
these reports and (2) the data reported.

(d) Availability. The Participant shall make available at its office at
all reasonable times the materials described in paragraphs (a) and (b) above,
for examination, audit, or reproduction, until 3 years after final payment
under this agreement, or for any shorter period specified in Subpart 4.7,
Contractor Records Retention, of the Federal Acquisition Regulation, or for
any longer period required by statute or by other clauses of this agreement.
In addition: .

(1) If this agreement is completely or partially terminated, the

records relating to the work terminated shall be made available for 3
years after any resulting final termination settlement; and
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T1. AUDIT-NEGOTIATION (FAR 52.215-2) (APR 1984) (Cont'd)

~(2) Records relating to appeals under the Disputes clause or to
litigation or the settlement of claims arising under or relating to this

agreement shall be made available until such appeals, Titigation, or
claims are disposed of.

(e) The Participant shall insert a clause containing all the terms of -
this clause, including this paragraph (e), in all subcontracts over $10,000
under this agreement, altering the clause only as necessary to identify

properly the contracting parties and the Contracting Officer under the
Government prime agreement. ‘

12. CLEAN AIR AND WATER (10 CFR 600.12) 13. PREFERENCE FOR U.S. FLAG
R 0.12) 14. USE OF U.S. FLAG COMMERCTAL VESSELS
{10 CFR 600.12)

(a) "Generally applicable reguirement" means Federal policies of
administrative requirements that apply to (1) more than one DOE financial
assistance award, or (2) a DOE financial assistance program and one or more
other Federal assistance programs. Generally applicable requirements include,
but are not limited to, the requirements of this Part, Federal statutes, the
OMB Circulars and other governmentwide guidance implemented by this Part,
Executive Orders, and the requirements identified in Appendix A of this Part,

(b) Except as expressly exempted by Federal statute or program rule,
recipients and subrecipients of DOE financial assistance shall comply with all
generally applicable requirements to which, by the terms of such requirements,
they are subject. DOE may require the submission of preaward assurances of
compliance with one or more generally applicable requirements and may conduct
preaward and postaward compliance reviews only to the extent such actions are

authorized by this Part, Federal statute or rule, Executive Order, or OMB
directive.

15. PERMITS AND RESPONSIBILITIES (52.236-7) (APR 1984)

The Participant shall, without additional expense to the Gaovernment, be
responsible for obtaining any necessary licenses and permits, and for
complying with and Federal, State, and muncipal laws, codes, and regulations
applicable to the performance of the work. The Participant shall also be
responsible for all damages to persons or property that occur as a result of
the Participant's fault or negligence, and shall take proper safety and health
precautions to protect the work, the workers, the public, and the property of
others. The Participant shall also be responsible for all materials delivered
and work performed untill completion and acceptance of the entire work, except
for any compieted and acceptance of the entire work, except for any completed
unit of work which may have been accepted under the agreement,
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16. . REPORTING OF ROYALTIES (41 CFR 9-9.110)

If this agreement is in an amount which exceeds $10,000 and if any
royalty payments are directly involved in the agreement or are reflected in
the amount of the agreement award, the participant agrees to report in writing
to the Patent Counsel (with notification by Patent Counsel to the Contracting
Officer) during the performance of this agreement and prior to its completion
or closeout, the amount of any royalties or other payments paid or to be paid
by it directly to others in connection with the performance of this agreement
together with the names and addresses of licensors to whom such payments are
made and either the patent numbers involved or such other information as will
permit the identification of the patents or other basis on which the royalties
are to be paid. The approval of DOE of any individual payments or royalties
shall not stop the Government at any time from contesting the enforceability,
validity, or scope of, or title to, any patent under which a royaity or
payments are made.

17. AUTHORIZATION AND CONSENT (41 CFR 9-9.102-2)

The Government hereby gives its authorization and consent for all use and
manufacture of any invention described in and covered by a patent of the
United States in the performance of this agreement or any part hereof or any
amendment hereto or any subcontract hereunder (including all lower-tier
subcontracts). ’

18. NONDISCRIMINATION IN FEDERALLY ASSISTED PROGRAMS (10 CFR Part 1040)

The Participant agrees that no person in the United States shall, on the
ground of race, color or national origin be excluded from participation in, be
denied the benefits of, or be subjected to discrimination under any program or

activity for which the Participant receives Federal financial assistance from
DOE.

19. RIGHTS IN TECHNICAL DATA - LONG FORM (DEAR 952.227-75)
(a) Definitions. |

(1) "Technical-Data" means recorded information regardless of form
~or characteristic, of a scientific or technical nature. It may, for
example, document research, experimental, developmental, or
demonstration, or engineering work, or be usable or used to define a
design or process, or to procure, produce, support, maintain, or operate
material. The data may be graphic or pictorial delineations in media .
such as drawings or photographs, text in specifications or related
performance or design type documents or computer software (including
computer programs, computer software data bases, and computer software
documentation). Examples of technical data include research and
engineering data, engineering drawings and associated lists,
specifications, standards, process sheets, manuals, technical reports,
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RIGHTS IN TECHNICAL DATA - LONG FORM (DEAR 952.227-75) (Cont'd)

catalog item identification, and related information. Technical data as

used herein does not inciude financial reports, cost analyses, and other
information incidental to agreement administration.

(2) "Proprietary Data" means technical data which embody trade
secrets developed at private expense, such as design procedures or
techniques, chemical composition of materials, or manufacturing methods,

processes, or treatments, including minor modifications thereof, provided
that such data: .

(i) Are not generally known or available from other sources
without obligation concerning their confidentiality;

(ii) Have not been made available by the owner to others
without obligation concerning its confidentiality; and

(iii) Are not already available to the Government without
obligation concerning their confidentiality.

(3) “Contract Data" means technical data first produced in the
performance of the agreement, technical data which are specified to be
delivered in the agreement, technical data that may be called for under
the "Additional Technical Data Requirements" article of the agreement, if

any, or technical data actually delivered in connection with the
agreement.

(4) "Unlimited Rights" means rights to use, duplicate, or disclose
technical data, in whole or in part, in any manner and for any purpose
whatsoever, and to permit others to do so.

(b) Allocation of Rights.

(1) The Government shall have: .

(i) Unlimited rights in contract data except as otherwise
provided below with respect to proprietary data.

(ii) The right to remove, cancel, correct or ignore any marking
not authorized by the terms of this agreement on any technical data
furnished hereunder, if in response to a written inguiry by DOE
concerning the propriety of the markings, the Participant fails to
respond thereto within sixty (60) agays or fails to substantiate the
propriety of the markings. In either case DOE will notify the
Participant of the action taken.
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19. RIGHTS IN TECHNICAL DATA - LONGVFORM (DEAR 952.227-75) (Cont'd)

(ii1) No rights under this Agreement in any technical data which
are not contract data.

(2) The Participant shall have:

(i) The right to withhold proprietary'data in accordance with
the provisions of this clause.

(ii) The right to use for its private purposes, subject to
patent, security or other provisions of this agreement, contract
data it first produces in the performance of this agreement provided
the data requirements of this agreement have been met as of the date
of the private use of such data. The Participant agrees that to the
extent it receives or is given access to proprietary data or other
technical, business or financial data in the form of recorded
information from DOE or a DOE contractor or subcontractor, the
Participant shall treat such data in accordance with any restrictive
legend contained thereon, unless use is specifically authorized by
prior written approval of the Contracting Officer. o

(3) Nothing contained in this "Rights in Technical Data" clause
shall imply a license to the Government under any patent or be construed
as affecting the scope of any licenses or other rights otherwise granted
to the Government under any patent.

(c) Copyrighted Material.

(1) - The Participant shall not, without prior written authorization
of the Contracting Officer, establish a claim to statutory copyright in
any agreement data first produced in the performance of the agreement.
To the extent such authorization is granted, the Government reserves for
itself and others acting on its behalf a royalty-free, nonexclusive,
irrevocable, worldwide licence for Governmental purposes to publish,
distribute, translate, duplicate, exhibit and perform any such data
copyrighted by the Participant.

(2) The Participant agrees not to include in the technical data
delivered under the agreement any material copyrighted by the Participant
and not to knowingly include any material copyrighted by others without
first granting or obtaining at no cost a license therein for the benefit
of the Government of the same scope as set forth in subparagraph (c)(1)
above. If such royalty-free license is unavailable and the Participant
nevertheless determines that such copyrighted material must be included

. in the technical data to be delivered, rather than merely incorporated
therein by reference, the Participant shall request the written
authorization of the Contracting Officer to include such copyrighted
material in the technical data without a license.
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19. RIGHTS IN TECHNICAL DATA - LONG FORM (DEAR 952.227-75) (Cont'd)

(d) Subcontracting. It is the responsibility of the Participant to
obtain from 1ts subcontractors technical data and rights therein, on behalf of
the Government, necessary to fulfill the Participant's obligations to the
Government with respect to such data. In the event of refusal by a

subcontractor to accept a clause affording the Government such rights, the
~ Participant shall: ‘ ‘ .

(1) Promptly submit written notice to the Contracting Officer
setting forth reasons for the subcontractor's refusal and other pertinent
information which may expedite disposition of the matter; and

(2) Not proceed with the subcontract without the written
authorization of the Contracting Officer.

(e) Withholding of Proprietary Data. Notwithstanding the inclusion of
the "Additional Technical Data Requirements" clause in this agreement or any
provision of this agreement specifying the delivery of technical data, the
Participant may withhold proprietary data from delivery, provided that the
Participant furnishes in lieu of any such proprietary data so withheld,
technical data disclosing the source, size, configuration, mating and
attachment characteristics, functional characteristics and performance
requirements ("Form, Fit and Function" data, e.g., specification control
drawings, catalog sheets, envelope drawings, etc.), or a general description
of such proprietary data where "Form, Fit and Function" data are not
applicable. The Government shall acquire no rights to any proprietary data so
withheld except that such data shall be subject to the "Inspection Rights"
provisions of paragraph (f), and, if included, the "Limited Rights in
Proprietary Data" provisions of paragraph (g) and the "Participant Licensing"
provisions of paragraph (h)

(f) Inspection Rights. Except as may be otherwise specified in this '
agreement Tor specific i1tems of proprietary data which are not subject to this
paragraph, the Contracting Officer's representatives, at all reasonable times
up to three (3) years after final payment under this agreement, may inspect at
the Participant's facility any proprietary data withheld under paragraph (c)
for the purposes of verifying that such data properly fell within the
withholding provision of paragraph (e), or for evaluating work performance.

20. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME COMPENSATION -
GENERAL (FAR 5Z2.c227-4) (APR 1984)

This agreement, to the extent that it is of a character specified in the
Contract Work Hours and Safety Standards Act (40 U.S.C. 327-333), is subject
to the following terms and all other applicable provisions and exceptions of
- the Act and the regulations of the Secretary of Labor.

(a) OQvertime Requirements. The Participant or contractor shall not
require or permit any laborer or mechanic to work in excess of 8 hours in any
calendar day, or 40 hours in any workweek, any part of the agreement work
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20. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - QVERTIME COMPENSATION -
GENERAL (FAR 52.222-4) (APR 1984) (Cont'd)

subject to the Act; unless, the laborer or mechanic receives compensation at a
rate not less than 171/2 Times the basic rate of pay for all hours worked in
excess of 8 hours in any calendar day, or 40 hours in any workweek whichever
produces the greater amount of overtime.

(b) Violation, Liability for Unpaid Wages, and Liquidated Damages. If
the terms of paragraph (a) above are violated, the Participant and any
subcontractor responsible for the violation shall be liable to any affected
employee for unpaid wages. In addition, the Participant and subcontractor
shall be liable to the United States for liquidated damages. These damages
are computed for each individual laborer or mechanic at $10 for each calendar
day on which the employee was required or permitted to be employed in
violation of paragraph (a) above.

(c) Withholding for Unpaid Wages and Liquidated Damages. The
Contracting Officer may withhold from the Participant, from any moneys payable
on account of work performed by the Participant or subcontractor, such amounts
as may administratively be determined to be necessary to satisfy any
liabilities of the Participant or subcontractor for unpaid wages and
liquidated damages as provided in paragraph (b) above.

(d) Subcontracts. The Participant and subcontractor shall insert
paragraphs (a) through (d) of this clause in all subcontracts.

(e) Records. The Participant shall maintain payroll records containing
the information specified in 29 CFR 516.2(a). These records shall be
preserved for 3 years from agreement completion. The Participant will make
the records avai]ab]e for inspection by authorized representatives of the
Department of Energy and the Department of Labor, and will permit such
representatives to interview employees during working hours on the job.

21. PATENT RIGHTS - LONG FORM (41 CFR 9-9.107-5(a))

(a) Definitions.

(1) "Subject Invention" means any invention or discovery of the,
Participant conceived or first actually reduced to practice in the course
of or under this agreement, and includes any art, method, process,
machine, manufacture, design, or composition of matter, or any new and
useful improvement thereof, or any variety of plants, whether patented or
unpatented under the Patent Laws of the United States of America or any
foreign country,

(2) "Contract" means any contract, grant, agreement, understanding
or other arrangement, which includes research deve]opment or

demonstration work, and includes any assignment or substitution of
parties. .
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PATENT RIGHTS - LONG FORM (Cont'd)

(3) "States and domestic municipal governments" means the States ‘of
the United States, the District of Columbia, Puerto Rico, the Virgin
[slands, American Samoa, Guam, the Trust Territory of the Pacific
Islands, and any political subdivision and agencies thereof.

(4) “Government agency" includes an executive department,
independent commission, board, office, agency, administration, authority,
Government corporation, or other Government establishment of the
Executive Branch of the Government of the United States of America.

(5) "To the point of practical application" means to manufacture in
the case of a composition or product, to practice in the case of a
process, or to operate in the case of a machine and under such conditions
as to establish that the invention is being worked and that its benefits
are reasonably accessible to the public.

\

(6) “Patent Counsel" means the DOE Patent Counsel assisting the
procuring activity.

(b) Allocation of Principal Rights.

(1) Assignment to the Government., The Participant agrees to assign
to the Government the entire right, title, and interest throughout the
world in and to each Subject Invention except to the extent that rights

are retained by the Participant under subparagraph (b)(2) and paragraph
(c) of this clause.

(2) Greater Rights Determinations. The Participant or the
employee-inventor with authorization of the Participant may request
greater rights than the nonexclusive license and the foreign patent
rights provided in paragraph (c) of this clause on identified inventions,
in accordance with 41 CFR 9-9.109-6. Such requests must be submitted to
Patent Counsel (with notification by Patent Counsel to the Contracting
Officer) at the time of the first disclosure pursuant to subparagraph
(e)(2) of this clause, or not later than nine (9) months after conception
or first actual reduction to practice, whichever occurs first, or such
longer period as may be authorized by Patent Counsel (with notification

by Patent Counsel to the Contracting Officer) for good cause shown in
writing by the Participant.

{c) Minimum Rights to the Participant.

(1) Participant License. The Participant reserves a revocable,
nonexclusive, paid-up license in each patent application filed in any
country on a Subject Invention and any resulting patent in which the
Government acquires title. The license shall extend to the Participant's
agomestic subsidiaries and affiliates, if any, within the corporate
structure of which the Participant is a part and shall include the right
to grant sublicenses of the same scope to the extent the Participant was
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PATENT RIGHTS - LONG FORM (Cont'd)

legally obligated to do so at the time the agreement was awarded. The
Ticense shall be transferable only with approval of DOE except when

transferred to the successor of that part of the Participant's business
to which the invention pertains,

(2) Revocation Limitations. The Participant's nonexclusive license
retained pursuant o subparagraph (c)(1) of this clause and sublicenses
granted thereunder may be revoked or modified by DOE, either in whole or
in part, only to the extent necessary to achieve expeditious practical
application of the Subject Invention under DOE's published licensing
regulations (10 CFR 781), and only to the extent an exclusive license is
actually granted:. This license shall not be revoked in that field of use
and/or the geographical areas in which the Participant, or its
sublicensee, has brought the invention to the point of practical
application and continues to make the benefits of the invention

reasonably accessible to the public, or is expected to do so within a
reasonable time. ‘

(3) Revocation Procedures. Before modification or revocation of .
the license or sublicense, pursuant to subparagraph (c)(2) of this
clause, DOE shall furnish the Participant a written notice of its
intention to modify or revoke the license and any sublicense thereunder,
and the Participant shall be allowed thirty (30) days, or such longer
period as may be authorized by the Patent Counsel (with notification by
Patent Counsel to the Contracting Officer) for good cause shown in
writing by the Participant, after such notice to show cause why the
license or any sublicense should not be modified or revoked. The
Participant shall have the right to appeal, in accordance with 10
CFR 781, any decision concerning the modification or revocation of its
license or any sublicense,

(4) Foreign Patent Rights. Upon written request to Patent Counsel
(with notification by Patent Counsel to the Contracting Officer), in
accordance with subparagraph (e)(2)(i) of this clause, and subject to DCE
security regulations and requirements, there shall be reserved to the
Participant, or the employee-inventor with authorization of the
Participant, the patent rights to a Subject Invention in any foreign

country where the Government has elected not to secure such rights
provided:

(i) The recipient of such rights, when specifically requested
by DOE and three (3) years after issuance of a foreign patent

disclosing said Subject Invention, shall furnish DOE a report
setting forth:

(A) The commercial use that is being made, or is intended
to be made, of said invention, and
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(B) The steps taken to bring the invention to the point

of practical application or to make the invention available for
licensing.

(ii) The Government shall retain at least an irrevocable,
nonexclusive, paid-up license to make, use, and sell the invention
throughout the world by or on behalf of the Government (including

. any Government agency) and States and domestic municipal
governments, unless the Secretary or his designee determines that it
would not be in the public interest to acquire the license for the
States and domestic municipal governments.

(iii) Subject to the rights granted in subparagraphs (c)(1),
(2), and (3) of this clause, the Secretary or his designee shall
have the right to terminate the foreign patent rights granted in
this subparagraph (c)(4) in whole or in part unless the recipient of
such rights demonstrates to the satisfaction of the Secretary or his
designee that effective steps necessary to accomplish substantial
utilization of the invention have been taken or within a reasonable
time will be taken.

(iv) Subject to the rights granted in subparagraphs (c)(1),
(2), and (3) of this clause, the Secretary or his designee shall
have the right, commencing four (4) years after foreign patent
rights are accorded under this subparagraph (c)(4), to require the
granting of a nonexclusive or partially exclusive license to a
responsible applicant or applicants, upon terms reasonable under the
circumstances and in appropriate circumstances to terminate said
foreign patent rights in whole or in part, following a hearing upon
notice thereof to the public, upon a petition by an interested
person justifying such hearing:

(A) If the Secretary or his designee determines, upon
review of such material as he deems relevant, and after the
recipient of such rights, or other interested person, has had
the opportunity to provide such relevant and material
information as the Secretary or his designee may require, that -
such foreign patent rights have tended substantially to lessen
competition or to result in undue market concentration in any
section of the United States in any Tine of commerce to which
the technology relates; or

(B) Unless the recipient of such rights demonstrates to
the satisfaction of the Secretary or his designee at such
hearing that the recipient has taken effective steps, or within
a reasonable time thereafter is expected to take such steps,
necessary to accomplish substant1a] utilization of the
invention.

-22~



21.

Cooperative Agreement No. DE-FC07-85ID12613

PATENT RIGHTS - LONG FORM (Cont'd)

(d) Filing of Patent Applications.

(1) With respect to each Subject Invention in which the Participant
or the inventor requests foreign patent rights in accordance with
subparagraph (c)(4) of this clause, a request may also be made for the
right to file and prosecute the U.S. application on behalf of the U.S.
Government. If such request is granted, the Participant or inventor
shall file a domestic patent application on the invention within six (6)
months after the request for foreign patent rights is granted, or such
longer period of time as may be approved by the Patent Counsel for good
cause shown in writing by the requester. With respect to the invention,
the requestor shall promptly notify the Patent Counsel (with notification

by Patent Counsel to the Contracting Officer) of any decision not to file
an application.

(2) For each Subject Invention on which a domestic patent

application is filed by the Participant or inventor, the Participant or
inventor shall:

(i) Within two (2) months after the filing or within two
(2) months after submission of the invention disclosure if the
patent application previously has been filed, deliver to the Patent

Counsel a copy of the application as filed including the filing date
and serial number;

(1) Within six (6) months after filing the application or
within six (6) months after submitting the invention disclosure if
the application has been filed previously, deliver to the Patent
Counsel a duly executed and approved assignment to the Government,
on a form specified by the Government;

(ii11) Provide the Patent Counsel with the original patent grant
promptly after a patent is issued on the application; and

(iv) Not less than thirty (30) days before the expiration of
the response period for any action required by the Patent and
Trademark Office, notify the Patent Counsel of any decision not to
continue prosecution of the application.

(3) With respect to each Subject Invention in which the Participant
or inventor has requested foreign patent rights, the Participant or
inventor shall file a patent application on the invention in each foreign
country in which such request is granted in accordance with applicable
statutes and regulations and within one of the following periods:

. (i) Eight (8) months from the date of filing a corresponding
United States application, or if such an application is not filed,
six {6) months from the date the request was granted;
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(11) Six (6) months from the date a license is granted by the
Commissioner of Patents and Trademarks to file the foreign patent

application where such filing has been prohibited by security
reasons; or

~ (iii) Such longer periods as may be approved by the Patent
Counsel for good cause shown in writing by the Participant or
inventor, -

(4) Subject to the license specified in subparagraphs (c)(1), (2)
and (3) of this clause, the Participant or inventor agrees to convey to
the Government, upon request, the entire right, title, and interest in
any foreign country in which the Participant or inventor fails to have a
patent application filed in accordance with subparagraph (d)(3) of this
clause, or decides not to continue prosecution or to pay any maintenance
fees covering the invention. To avoid forfeiture of the patent
application or patent the Participant or inventor shall, not less than
sixty (60) days before the expiration period for any action required by
any Patent Office, notify the Patent Counsel of such failure or decision,
and deliver to the Patent Counsel the executed instruments necessary for
the conveyance specified in this paragraph.

(e) Invention Identification, Disclosures, and Reports.

(1) The Participant shall establish and maintain active and
effective procedures to ensure that Subject Inventions are promptly
jdentified and timely disclosed. These procedures shall include the
maintenance of laboratory notebooks or equivalent records and any other
records that are reasonably necessary to document the conception and/or
the first actual reduction to practice of Subject Inventions, and records
which show that the procedures for identifying and disclosing the
inventions are followed. Upon request, the Participant shall furnish the
Contracting Officer a description of these procedures so that he may
evaluate and determine their effectiveness.

(2) The Participant shall furnish the Patent Counsei (with
notification by Patent Counsel to the Lontracting Officer) on a-
DOE-approved form: ‘

{i) A written report containing full and complete technical
information concerning each Subject Invention within six (6) months
after conception or first actual reduction to practice whichever
occurs first in the course of or under this Agreement, but in any
event prior to any on sale, public use or public disclosure of such
invention known to the Participant. The report shall identify the
Agreement and inventor and shall be sufficiently complete in
technical detail and appropriately illustrated by sketch or diagram
to convey to one skilled in the art to which the invention pertains
a clear understanding of the nature, purpose, operation, and to the
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extent known, the physical, chemical, biological, or electrical
characteristics of the invention. The report should also include
any request for foreign patent rights under subparagraph (c)(4) of
this clause and any request to file a domestic patent application
under subparagraph (d)(1) of this clause. However, such requests
shall be made within the period set forth in subparagraph (b)(2) of
this clause. When an invention is reported under this
subparagraph (e)(2)(i), it shall be presumed to have been made in
the manner specified in Section 9(a)(1) and (2) of 42 U.S.C. 5908
unless the Participant contends it was not so made in accordance
with subparagraph (g)(2)(ii) of this clause.

(ii) Upon request, but not more than annually, interim reports
on a DOE-approved form 1isting Subject Inventions and subcontracts

awarded containing a Patent Rights clause for that perijod and
certifying that:

(A) The Participant's procedures for identifying and
disclosing Subject Inventions as required by this paragraph (e)
have been followed throughout the reporting period;

(B) A1l Subject Inventions have been disclosed or that
there ‘are no such inventions; and

(C) A1l subcontracts containing a Patent Rights clause

have been reported or that no such subcontracts have been
awarded.

(iii) A final report on a DOE-approved form within three (3)
months after completion of the agreement work listing all Subject
Inventions and all subcontracts awarded containing a Patent Rights
clause and certifying that:

(A) A1l Subject Inventions have been disclosed or that
there were no such inventions; and

(B) A1l subcontracts containing a Patent Rights clause
have been reported or that no such subcontracts have been
awarded.

(3) The Participant shall obtain patent agreements to effectuate
the provisions of this clause from all persons in its employ who perform

any part of the work under this agreement except nontechnical personnel,
such as clerical employees and manual laborers,

(4) The Participant agrees that the Government may duplicate and
disclose Subject Invention disclosures and all other reports and papers

furnished or required to be furnished pursuant to this clause. If the
Participant is to file a foreign patent application on a Subject
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Invention, the Government agrees, upon written request, to use its best
efforts to withhold publication of such invention disclosures until the
expiration of the time period specified in subparagraph (d)(1) of this

clause, but in no event shall the Government or its employees be liable
for any publication thereof.

(f) Publication. It is recognized that during the course of the work

under this agreement, the Participant or its employees may from time to time
desire to release or publish information regarding scientific or technical
developments conceived or first actually reduced to practice in the course of
or under this agreement. In order that public disclosure of such information
will not adversely affect the patent interests of DOE or the Participant,
patent approval for release or publication shall be secured from Patent
Counsel prior to any such release or publication.

(g) Forfeiture of Rights in Unreported Subject Inventions.

(1) The Participant shall forfeit to the Government, at the request

of the Secretary or his designee, all rights in any Subject Invention

which the Participant fails to report to Patent Counsel (with
notification by Patent Counsel to the Contracting Officer) within six (6)
months after the time the Participant:

(i) Files or causes to be filed a United States or foreign
patent application thereon; or

{ii) Submits the final report required by
subparagraph (e)(2)(iii) of this article, whichever is later.

(2) However, the Participant shall not forfeit rights in a Subject
Invention if, within the time specified in (1)(i) or (1%(11) of this
paragraph (g), the Participant:

(i) Prepares a written decision based upon a review of the
record that the invention was neither conceived nor first actually
reduced to practice in the course of or under the agreement and
delivers the same to Patent Counsel (with notification by Patent
Counsel to the Contracting Officer); or

(ii) Contending that the invention is not a Subject Invention
the Participant nevertheless discloses the invention and all facts
pertinent to this contention to the Patent Counsel (with
notification by Patent Counsel to the Contracting Officer); or

(ii1) Establishes that the failure to disclose did not result
from the Participant's fault or negligence.
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(3) Pending written assignment of the patent applications and
patents on a Subject Invention determined by the Secretary or his
designee to be forfeited (such determination to be a final decision under
the "Disputes” clause of this agreement), the Participant shall be deemed
to hold the invention and the patent applications and patents pertaining
thereto in trust for the Government. The forfeiture provision of this
paragraph (g) shall be in addition to and shall not supersede other
rights and remedies which the Government may have with respect to Subject
Inventions.

(h) Examination of Records Relating to Inventions.

(1) The Contracting Officer or his authorized representative, until
the expiration of three (3) years after final payment under this
Agreement, shall have the right to examine any books (including
laboratory notebooks), records, documents, and other supporting data of
the Participant which the Contracting Officer or his authorized
representative reasonably deems pertinent to the discovery or

jdentification of Subject Inventions or to determine compliance with the
requirements of this clause.

(2) The Contracting Officer or his authorized representative shall
have the right to examine all books {including laboratory notebooks),
records and documents of the Participant relating to the conception of
first actual reduction to practice of inventions in the same field of
technology as the work under this agreement to determine whether any such
inventions are Subject Inventions, 1f the Participant refuses or fails to:

(1) Establish the procedures of subparagraph (e){1) of this
clause; or

(11)' Maintain and follow such procedures; or '

(iii) Correct or eliminate any material deficiency in the
procedures within thirty (30) days after the Contracting Officer
notifies the Participant of such a deficiency.

(i) Withholding of Payment (Not Applicable to Subcontracts).

(1) Any time before final payment of the amount of this agreement,
the Contracting Officer may, if he deems such action warranted, withhold
payment until a reserve not exceeding $50,000 or 5 percent of the amount
of this agreement, whichever is less, shall have been set aside if in his
opinion the Participant fails to:

(i) Establish, maintain and follow effective procedures for
identifying and disclosing Subject Inventions pursuant to
subparagraph (e)(1) of this clause; or
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(i1) Disclose any Subject Invention pursuant to
subparagraph (e)(2)(i) of this clause; or

(iii) Deliver the interim reports pursuant to
subparagraph (e)(2)(ii) of this clause; or

(iv) Provide the information regarding subcontracts pursuant to
subparagraph {j)(5) of this clause; or

(v) Convey to the Government in a DOE-approved form the title
and/or rights of the Government in each Subject Invention as
required by this clause.

(2) Tne reserve or balance shall be withheld until the Contracting
Officer has determined that the Participant has rectified whatever

deficiencies exist and has delivered all reports, disclosures, and other
information required by the clause.

(3) Final payment under this agreement shall not be made by the
Contracting Officer before the Participant delivers to Patent Counsel al}l
disclosures of Subject Inventions and other information required by
subparagraph (e)(2)(i) of this clause, the final report required by
subparagraph (e)(2)(iii) of this clause, and Patent Counsel has issued a
patent clearance certification to the Contracting Officer.

(4) The Contracting Officer may, in his discretion, decrease or
increase the sums withheld up to the maximum authorized above. If the
Participant is a nonprofit organization, the maximum amount that may be
withheld under this paragraph shall not exceed $50,000 or 1 percent of
the amount of this agreement, whichever is less. No amount shall be
withheld under this paragraph while the amount specified by this
paragraph is being withheld under other provisions of the agreement. The
withholdirg of any amount or subsequent payment thereof shall not be

construed as a waiver of any rights accruing to the Government under this
agreement.

4

(j) Subcontracts.

(1) For the purpose of this paragraph the term "Participant" means
the party awarding a subcontract and the term "subcontractor” means the
party being awarded a subcontract, regardless of tier.

(2) Unless otherwise authorized or directed by the Contracting
Ot ficer, the Participant shall include the Patent Rights clause of 4]
CFR 9-9.107-5(a) or 41 CFR 9-9.107-6 as appropriate, modified to identify
the parties in any subcontract hereunder having as a purpose the conduct
of research, development, or demonstration work. In the event of refusal
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by a subcontractor to accept this clause, or if in the opinion of the
Participant this clause is inconsistent with DOE's patent policies, the
Participant:

(1) Shall promptly submit written notice to the Contracting
Officer setting forth reasons for the subcontractor's refusal and
other pertinent information which may expedite disposition of the
matter; and

(i) Shall not proceed with the subcontract Without the written
authorization of the Contracting Officer.

(3) Except as may be otherwise provided in this clause, the )
Participant shall not, in any subcontract or by using a subcontract as
consideration therefor, acquire any rights in its subcontractor's Subject
Invention for the Participant's own use (as distinguished from such
rights as may be required solely to fulfill the Participant's agreement
obligations to the Government in the performance of this agreement).

(4) A1l invention disclosures, reports, instruments, and other
information required to be furnished by the subcontractor to DOE, under
the provisions of a Patent Rights clause in any subcontract hereunder
may, in the discretion of the Contracting Officer, be furnished to the
Participant for transmission to DOE.

(5) The Participant shall promptly notify the Contracting Officer
in writing upon the award of any subcontract containing a Patent Rights
clause by identifying the subcontractor, the work to be performed under
the subcontract, and the dates of award, and estimated completion. Upon
the request of the Contracting Officer the Participant shall furnish him
a copy of the subcontract.

(6) The Participant shall identify all Subject Inventions of the
subcontractor of which it acquires knowledge in the performance of this
Agreement and shall notify the Patent Counsel (with notification by
Patent Counsel to the Contracting Officer) promptly upon the
identification of the inventions,

(7) It is understood that the Government is a third party
beneficiary of any subcontract clause granting rights to the Government
in Subject Inventions, and the Participant hereby assigns to the
Government all rights that the Participant would have to enforce the
subcontractor's obligations for the benefit of the Government with
respect to Subject Inventions. The Participant shall not be obligated to
enforce the agreements of any subcontractor hereunder relating to the

obligations of the subcontractor to the Government regarding Subject
Inventions.

-29-



21.

Cooperative Agreement No. DE-FC07-851012613

PATENT RIGHTS - LONG FORM (Cont'd)

(k) Background Patents,

(1) "Background Patent" means a domestic patent covering an

-invention or discovery which is not a Subject Invention and which is

owned or controlled by the Participant at any time through the completion
of this agreement:

(1) Which the Participant, but not the Government, has the
right to license to others without obligation to pay royalties
thereon; and

(i1) Infringement of which cannot reasonably be avoided upon
the practice of any specific process, method, machine, manufacture
or composition of matter (including relatively minor modifications
thereof) which is a subject of the research, development, or
demonstration work performed under this agreement.

(2) The Participant agrees to and does hereby grant to the
Government a royalty-free, nonexclusive, license under any Background
Patent for purposes of practicing a subject of this agreement by or for
the Government in research, development, and demonstration work only.

(3) The Participant also agrees that upon written application by
DOE, it will grant to responsible parties for purposes of practicing a
subject of this agreement, nonexclusive licenses under any Background
Patent on terms that are reasonable under the circumstances. If,
however, the Participant believes that exclusive or partially exclusive
rights are necessary to achieve expeditious commercial development or
utilization, then a request may be made to DOE for DOE approval of such
Jicensing by the Participant.

(1) Atomic Energy.

(1) No claim for pecuniary award or compensation under the
srovisions of the Atomic Energy Act of 1954, as amended, shall be
asserted by the Participant or its employees with respect to any
invention or discovery made or conceived in the course of or under this
agreement.

(2) Except as otherwise authorized in writing by the Contracting
Officer, the Participant will obtain patent agreements to effectuate the
provisions of subparagraph (1)(1) of this clause from all persons who
perform any part of the work under this agreement, except nontechnical
personnel, such as clerical employees and manual laborers.
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(m) Limitation of Rights. Nothing contained in this Patent Rights
clause shall be deemed to give the Government any rights with respect to any
invention other than a Subject Invention except as set forth in the Patent
Rights article of this Agreement with respect to Background Patents and the
Facilities License.

22. FLOOD INSURANCE (]OFCFR 600.12) (See under clauses 11., 12, and 13)

23. APPLICABILITY UTILIZATION OF LABOR SURPLUS AREA CONCERNS (FAR 52.220-3)
(APR T9BZ) ,

(a) Applicability. This clause is applicable if this agreement exceeds
the appropriate small purchase limitation in Part 13 of the Federal
Acquisition Regulation.

(b) Policy. It is the policy of the Government to award contracts to
concerns that agree to perform substantially in labor surplus areas (LSA' s)
when this can be done consistent with the efficient performance of the
agreement and at prices no higher than are obtainable elsewhere. The

Participant agrees to use its best efforts to place its subcontracts in
accordance with this palicy.

(c) Order of Preference. 1In complying with paragraph (b) above and with
paragraph (c) of the clause of this agreement entitled Utilization of Small
Business Concerns Owned and Small Disadvantaged Business Concerns, the
Participant shall observe the following order of preference in awarding

subcontracts: (1) small business concerns that are LSA concerns, (2) other
small business concerns, and (3) other LSA concerns,

(d) Definitions. “Labor surplus area,” as used in this clause, means a
geographical area identified by the Department of Labor in accordance

with 20 CFR 654, Subpart A, as an area of concentrated unemployment or
underemp]oyment or an area of labor surplus.

“Labor surplus area concern" as used in this clause means a concern
that together with its first-tier subcontractors will perform
substantially in labor surplus areas. Performance is substantially in
Yabor surplus areas if the costs incurred.under the contract on account
of manufacturing, producticn, or performance of appropriate services in
labor surplus areas exceed 50 percent of the contract price.

24. DISPUTES (10 CFR 600.26)

(a) Final determination. Whenever practicable, DOE shall attempt to
resolve informally any dispute over the award or administration of financial
assistance. At the initiative of DOE or upon the written request of an
applicant for a continuation award or of a recipient, DOE shali mail (by
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certified mail) a brief written determination signed by a Contracting Officer,
setting forth DOE's final dispositon of any dispute which is not resolved
informally. Such determination shall contain the following information:

(1) A summary of the dispute, 1hc1ud1ng a statement of the issues

.and of the positions taken by the Department and the party or parties to
the dispute; and

(2) The factual, legal and policy reasons for DOE's disposition of
the dispute.

(b) Right of appeal. Except as provided in paragraph (d)(1) of this
secton, the final determination under paragraph (a) of this secton may be
appealed to the Financial Assistance Appeals Board (the Board) in accordance
with the procedures set forth in 10 CFR Part 1024. If the final determinatio
under paragraph (a) of this sectio involves a dispute over which the Board has
Jjurisdicion as provided in paragraph (d)(2) of this section, the Contracting
Officer's «determination shall state that, with respect to such dispute, the
. determination shall be the final decision of the Department unless, within 60
days, a written notice of appeal is filed. If the final determination under
paragraph (a) of this section involves a dispute over which the Board has no
jurisdiction as provided in paragraph (d)(1) of this section, the Contracting
Officer's determination shall state that, effective immediately or on a later

date specified therein, the determination shall, with respect to such dispute,
be the final decision of the Department.

(c) £Effect of appeal. The filing of an appeal with the Board shall not
stay any defermination or action taken by DOE which is the subject of the
appeal. Consistent with its obligation to protect the interests of the
Federal Government. DOE may take such authorized actions as may be necessary
to preserve the status quo pending decision by the Board, or to preserve its
ability to provide relief in the event the Board decides in favor of the
appellant. -

(d) Review on appeal.

(1) The Board shall have no jurisdiction to review:

(i) Any preaward dispute (except as provided in paragraph
(a)(2)(11) of this section), including use of any special restrictive
condition pursuant to § 600.105;

(i1) DOE denial of a request for a deviation under § 600.4 of this
part;

(iii) DOE denial of a request for a budget revision or other change
in the approved project under §§ 600.103, 600.114 or 600.271 of this part
or under another term or condition of the award;

i
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(iv) Any DOE action authorized under §§ 600.121(b)(1), (2), (3) or
(5) or 600.271 of this part with respect to recipient noncompliance, or
such actions authorized by program rule;

(v) Any DOE decision about an action requiring prior DOt approval,

under §§ 600.112(g), 600.119, or 600.271 of this part or under another
term or condition of the award:

(vi) A DOE decision not to make a continuation award, which decision
is ‘based on the insufficiency of available appropriations;

(vii) Any matter which is under the jurisdicition of the Patent
Compensation Board (10 CFR 780.3);

(vii) Any matter which may be heard by the Invention Licensing Appeals
Board (10 CFR 781.65 and 731.66); or

(ix) Any other dispute not described in paragraph (d)(2) of this
section. '

(2) In addition to any right of appeal established by program rule, or
by the terms and conditions (not inconsistent with paragraph (d)(1) of this
secion) of an award, the Board shall have jurisdicton to review:

(i) A DOE determination that the recipient has failed to comply

with the applicable requirements of this part, the program statute or
rules, or other terms and conditons of the award;

(ii) A DOE decision not to make a continuation award based on any of
the determinations describe in paragraph (d)(2)(i) of this section;

(iii) Termination of an award for cause, in whole or in part, by DOE;
{iv) A DOE determination that an award is void or invalid;
(v) The application by DOE of an indirect cost rate; and

{(vi) DOE disallowance of costs.

(3) In reviewing disputes authorized under paragraph (da)(2) of this
section, the Board shall be bound by the applicable law, statutes, and rules,

including the requirements of this part, and by the terms and conditions of
the award.

(4) The decision of the Board shall be the final decision of the
Department.
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(a) “Subcontract," as used in this clause, includes but is not limited
to purchase orders, and changes and modifications to purchase orders. The

Participant shall not1fy the Contracting Officer reasonably in advance of
entering into any subcontract if -

(1) The proposed subcontract is of the cost-reimbursement,
time-and-materials, or labor-hour type;

(2) The proposed subcontract is fixed-price and exceeds either
$25,000 or 5 percent of the total estimated cost of this agreement;

(3) The proposed subcontract has experimental, developmental, or
research work as one of its purposes; or

“{4) This agreement is not a facilities contract and the proposed
subcontract provides for the fabrication, purchase, rental, installation, or

other acquisition of special test equipment va]ued in excess of $10,000 or of
any items of industrial facilities.

(b)(1) 1In the case of a proposed subcontract that (i) is of the
cost-reimbursement, time-and-materials, or labor-hour type and is estimated to
exceed $10,000, including any fee, (ii) is proposed to exceed $100,000, (iii)
is one of a number of subcontracts with a single subcontractor, under this
agreement for the same or related supplies or services that, in the aggregate,
are expected to exceed $100,000, the advance notification required by

paragraph (a) above shall include the information specified in subparagraph
(2) below.

(2)(i) A description of the supplies or services to be subcontracted.
(i1) Identification of the type of subcontract to be used.
(iii1) Identification of the proposed subcontractor and an explanation

of why and how the proposed subcontractor was selected, including the
competition obtained. '

(iv) The proposed subcontract price and the Participant's cost or
price anlaysis.

(v) The subcontractor's current, complete, and accurate cost or
pricing data and Certificate of Current Cost or Pricing Data, if required
by other agreement provisions.

(vi) The subcontractor's Disclosure Statement or Certificate
relating to Cost Accounting Standards when such data are required by
other provisions of this agreement,

(vii) A negotiation memorandum reflecting
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(A) The principal elements of the subcontract price
negotiations;,

(B) The most significant considerations controlling
establishment of initial or revised prices;

(C) The reason cost or pricing data were or were not required;.

(D) The extent, if any, to which the Participant did not rely
on the subcontractor's cost or pricing data in determining the price
objective and in negotiating the final price;

(E) The extent to which it was recognized in the negotiation
that the subcontractor's cost or pricing data were not accurate,
complete, or current; the action taken by the Participant and the
subcontractor; and the effect of any such defective data on the
total price negotiated;

(F) The reasons for any significant difference between the
Participant's price objective and the price negotiated; and

(G) A complete explanation of the incentive fee or profit plan
when incentives are used. The explanation shall identify each
critical performance element, management decisions used to guantify
each incentive element, reasons for the incentives, and a summary of
all trade-off possibilities considered.

(c) The Participant shall obtain the Contracting Officer's written
consent before placing any subcontract for which advance notification is
required under paragraph (a) above. However, the Contracting Officer may
ratify in writing any such subcontract. Ratification shall constitute the
consent of the Contracting Officer.

(d) If the Participant has an approved purchasing system and the
subcontract is within the scope of such approval, the Participant may enter
into the subcontracts described in subparagraphs (a)(1) and (a)(2) above
without the consent of the Contracting Officer, unless this agreement is for
the acquisition of major systems, subsystems, or their components.

(e) Even if the Participant's purchasing system has been approved, the
Participant shall obtain the Contracting Officer's written consent before
placing subcontracts that have been selected for special surveillance and
identified in the Schedule of this agreement.

(f) Unless the consent or approval specifically provides otherwise,
neither consent by the Contracting Officer to any subcontract nor approval of
the Participant's purchasing system shall constitute a determination (1) of
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the acceptability of any subcontract terms or conditions {2) of the
allowability of any cost under this agreement or (3) to relieve the
Participant of any responsibility for performing this agreement.

(g) No subcontract placed under this agreement shall provide for payment
on a cost-plus-a-percentage-of-cost basis, and any fee payable under
cost-reimbursement type subcontracts shall not exceed the fee limitations in
subsection 16.301-4 of the Federal Acquisition Regulation (FAR).

(h) The Participant shall give the Contracting Officer immediate written
notice of any action or suit filed and prompt notice of any claim made against
the Participant by any subcontractor or vendor that, in the opinion of the
Participant may result in litigation related in any way to this agreement,

with respect to which the Participant may be entitiled to reimbursement from
the Government.

{(i)(1) The Participant shall insert in each price redetermination or
incentive price revision subcontract under this agreement the substance of the
paragraph "Quarterly limitation on payments statement" of the clause at
52.216-5, Price Redetermination Prospective, 52.216-6, Price Redetermination
Retroactive, 52.216-16, Incentive Price Revision-Firm Target, or 52.216-17
Incentive Price Revision-Successive Targets, as appropriate, modified in
accordance with the paragraph entitled "Subcontracts" of that clause.

(2) Additionally, the Participant shall include in each
cost-reimbursement subcontract under this agreement a requirement that the
subcontractor insert the substance of the appropriate modified subparagraph
referred to in subparagraph (1) above in each lower tier price redetermination
or incentive price revision subcontract under that subcontract.

(j) To facilitate small business participation in subcontracting, the
Participant agrees to provide progress payments on subcontracts under this
agreement that are fixed-price subcontracts with small business concerns in
conformity with the standards for customary progress payments stated in FAR
32.502-1 and 32.504(f), as in effect on the date of this agreement. The
Participant further agrees that the need fer such progress payments will not
be considered a handicap or adverse factor in the award of subcontracts.

(k) The Government reserves the right to review the Participant's
purchasing system as set forth in FAR Subpart 44.3.

26. TERMINATION - COST REIMBURSEMENT (FAR 52.249-6) (APR 1984)

NOTE: This clause applies to this contract unless the contractor is an
educational or nonprofit institution, and the contract makes no provision
for the payment of a profit or fee.

-36-



Cooperative Agreement No. DE-FC07-851D12613

26. TERMINATION - COST REIMBURSEMENT (FAR 52.249-5) (APR 1984) (Cont'd)

(a) The Government may terminate performance of work under this
agreement in whole or, from time to time, in part, if-

(1) The Contracting Officer determines that a termination is in the
Government's interest; or

(2) The Participant defaults in performing this contract and fails
to cure the default within 10 days (unless extended by the Conracting Officer)
after receiving a notice specifying the default. "Default" includes failure
to make progress in the work so as to endanger performance.

(b) The Contracting Officer shall terminate by delivering to the
Participant a Notice of Termination specifying whether termination is for
default of the Participant or for convenience of the Government, the extent of
termination, and the effective date. If, after termination for default, it is
determined that the Participant was not in default or that Participant failure
to perform or to make progress in performance is due to causes beyond the
control and without the fault or negligence of the Participant as set forth in
the Excusable Delays clause, the rights and obligations of the parties will be
the same as if the termination was for the convenience of the Government.

(c) After receipt of a Notice of Termination, and except as directed by
the Contracting Officer, the Participant shall immediately proceed with the

following obligations, regardless of any delay in determining or adjusting any
amounts due under this clause:

(1) Stop work as specified in the notice.

(2) Place no further subcontracts or orders (referred to as

subcontracts in this clause), except as necessary to complete the continued
portion of the contract.

(3) Terminate all subcontracts to the extent they relate to the
work terminated.

N

(4) Assign to the Government, as directed by the Contracting
Officer, all right, title, and interest of the Participant under the
subcontracts terminated, in which case the Government. shall have the right to

settle or to pay any termination settlement proposal arising out of those
terminations.

(5) With approval or ratification to the extent reguired by the
Contracting Officer, settle all outstanding liabilities and termination
settlement prOposals arising from the termination of subcontracts, the cost of
which would be reimbursable in whole or in part, under this agreement
approval or ratification will be final for purposes of this clause.
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(6) Transfer title (if not already transferred) and, as directed by
the Contracting Officer, deliver to the Government (i) the fabricated or
unfabricated parts, work in process, completed work, supplies, and other
material produced or acquired for the work terminated, (ii) the completed or
partially completed plans, drawings, information, and other property that, if
the agreement had been completed, would be required to be furnished to the
Government, and (iii) the jigs, dies, fixtures, and other special tools and
tooling acquired or manufactured for this agreement, the cost of which the
Participant has been or will be reimbursed under this agreement.

(7) Complete performance of the work not terminated.

(8) Take any action that may be necessary, or that the Contracting
Officer may direct, for the protection and preservation of the property
related to this agreement that is in the possession of the Participant and in
which the Government has or may acquire an interest.

(9) Use its best efforts to sell, as directed or authorized by the
Contracting Officer, any property of the types referred to in subparagraph (6)
above; provided, however, that the Participant (i) is not required to extend
" credit to any purchaser and (ii) may acquire the property under the conditions
prescribed by, and at prices approved by, the Contracting Officer. The
proceeds of any transfer or disposition will be applied to reduce any payments
to be made by the Government under this agreement, credited to the price or
cost of the work, or paid in any other manner dlrected by the Contracting
Officer,

(d) After expiration of the plant clearance period as defined in Subpart
45.6 of the Federal Acquisition Regulation, the Participant may submit to the
Contracting Officer a list, certified as to quantity and quality, of
termination inventory not previously disposed of, excluding items authorized
for disposition by the Contracting Officer. The Participant may request the
Government to remove those items or enter into an agreement for their
storage. Within 15 days, the Government will accept the items and remove them
or enter into a storage agreement. The Contracting Officer may verify the
1list upon removal of the items, or if stored, within 45 days from submission
of the list, and shall correct the 1list, as necessary, before final settlement.

(e) After termination, the Participant shall submit a final termination
settlement proposal to the Contracting Officer in the form and with the
certification prescribed by the Contracting Officer. The Participant shall
submit the proposal promptly, but no later than 1 year from the effective date
of termination, unless extended in writing by the Contracting Officer upon
written request of the Participant within this l-year period. However, if the
Contracting Officer determines that the fact justify it, a termination
settlement proposal may be received and acted on after 1 year or any
extension. If the Participant fails to submit the proposal within the time
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allowed, the Contracting Officer may determine, on the basis of information
available, the amount, if any, due the Participant because of the termination
and shall pay the amount determined.

(f) Subject to paragraph (e) above, the Participant and the Contracting
Officer may agree on the whole or any part of the amount to be paid (including
an allowance for fee) because of the termination. The agreement shall be
amended, and the Participant paid the agreed amount.

(g) If the Participant and the Contracting Officer fail to agree in
whole or in part on the amount of costs and/or fee to be paid because of the
termination of work, the Contracting Officer shall determine, on the basis of
information available, the amount, if any, due the Participant, and shall pay
that amount, which shall include the following:

(1) A1l costs reimbursable under this agreement, not previously
paid, for the performance of this agreement before the effective date of the
termination, and part of those costs that may continue for a reasonable time
with the approval of or as directed by the Contracting Officer; however, the
Participant shall discontinue those costs as rapidly as practicable.

(2) The cost of settling and paying termination settlement
proposals under terminated subcontracts that are properly chargeable to the
terminated portion of the agreement if not included in subparagraph (1) above.

(3) The reasonable cost of settlement of the work terminated,

including
(i) Accounting, legal, clerical, and other expenses reasonably
necessary for the preparation of termination settlement proposals
and supporting data;

(ii)- The termination and settlement of subcontracts (excluding
the amounts of such settlements); and

(iii) Storage, transportation, and other costs incurred,
reasonably necessary for the preservation, protection, or
disposition of the termination inventory. If the termination is for
default, no amounts for the preparation of the Participant's
termination settliement prcposal may be included.

(4) A portion of the fee payable under the agreement, determined as
follows:

(1) If the agreement is terminated for the convenience of
the Government, the settlement shall include a percentage of the fee
equal to the percentage of complation of work contemplated under the
agreement, but excluding subcontract effort included in

subcontractors' termination proposals, less previous payments for
fee.
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(ii) If the agreement is terminated for default, the total
fee payable shall be such proportionate part of the fee as the total
number of articles (or amount of services) delivered to and accepted
by the Government is to the total number of articles (or amount of
services) of a like kind required by the agreement.

(5) If the settlement includes only fee, it will be determined
under subparagraph (g)(4) above.

(h) The cost principles and procedures in Part 31 of the Federal
Acquisition Regulation, in effect on the date of this contract, shall govern
all cost claimed, agreed to, or determined under this clause.

(i) The Participant shall have the right of appeal, under the Disputes
clause, from any determination made by the Contracting Officer under paragraph
(e) or (g) above or paragraph (k) below, except that if the Participant failed
to submit the termination settlement proposa] within the time provided in
paragraph (e) and failed to request a time extension, there is no right of
appeal. If the Contracting Officer has made a determination of the amount due
under paragraph (e), (g) or (k), the Government shall pay the Participant (1)
the amount determined by the Contracting Officer if there is no right of
appeal or if no timely appeal has been taken, or (2) the amount finally
determined on an appeal. '

(3) In arriving at the amount due the Participant under this clause,
there shall be deducted-

(1) A1l unliquidated advance or other payments to the Participant,
under the terminated portion of this agreement;

(2) Any claim which the Government has against the Participant
under this agreement; and

(3) The agreed price for, or the proceeds of sale of materials,
supplies, or other things acquired by the Participant or sold under this
clause and not recovered by or credited to the Government.

(k) The Participant and Contracting Officer must agree to any equitable
adjustment in fee for the continued portion of the agreement when there is a
partial termination. The Contracting Officer shall amend the Cooperative
Agreement to reflect the agreement. :

(1)(1) The Government may, under the terms and conditions it prescribes,
make partial payments and payments against costs incurred by the Participant
for the terminated portion of the agreement, if the Contracting Officer
believes the total of these payments will not exceed the amount to which the
Participant will be entitled.
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(2) If the total payments exceed the amount finally determined to be
due, the Participant shall repay the excess to the Government upon demand,
together with interest computed at the rate established by the Secretary of
the Treasury under 50 U.S.C App. 1215(b)(2). Interest shall be computed for
the period from the date the excess payment is received by the Participant to
the date the excess is repaid. Interest shall not be charged on any excess
~payment due to a reduction in the Participant's termination settlement
proposal because of the retention or disposition, or a later date determined
by the Contracting Officer because of the circumstances.

(m) The provisions of this clause relating to fee are inapplicable if
this agreement does not include a fee.

27. PATENT INDEMNITY (41 CFR9-9.103-3(b)) (JUN 1979)

The Participant shall indemnify the Government and its officers, agents,

and employees against liability, including costs, for infringement of U.S.
Letter Patent (except U.S. Letters Patent issued upon an application which is
now or may hereafter be kept secret or otherwise withheld from issue by order
of the Government) resulting from the Participant's: (a) furnishing or
supplying standard parts or components which have been sold or offered for
sale to the public on the commercial open market; or (b) utilizing its normal
practices or methods which normally are or have been used in providing goods
and services in the commercial open market, in the performance of the
Agreement; or (c) utilizing any parts, components, practices, or methods to
the extent to which the Participant has secured indemnification from
liability. The foregoing indemnity shall not apply unless the Participant
shall have been informed as soon as practicable by the Government of the suit
or action alleging such infringement, and shall have been given such
opportunity as is afforded by applicable laws, rules, or regulations to
participate in the defense thereof; and further, such indemnity shall not
apply to a claimed infringement which is settled without the consent of the
Participant, unless required by final decree of a court of competent
~jurisdiction or to an ‘infringement resulting from addition to or change in
such supplies or components furnished or construction work performed for which

. addition or change was made subsequent to delivery or performance by the
Participanc.

28. LIMITATION OF COST (FAR 52.232-20) (APR 1934)

NOTE: This clause applies to this agreement if it is a fully-funded
agreement., :

| (a) The parties estimate that performance of this agreement, exclusive
of any fee, will not cost the Government more than (1) the estimated cost
specified in the Schedule or, (2) if this is a cost-sharing agreement, the
Government's share of the estimated cost specified in the Schedule. The
Participant agrees to use its best efforts to perform the work specified in
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the Schedule and all obligations under this agreement within the estimated
cost, which, if this is a cost-sharing agreement, includes both the
uovernment s and the Participant's share of the cost.

(b} The Part1c1pant shall notify the Contracting Officer in writing
whenever it has reason to believe that-

(1) The costs the Participant expects to incur under this
agreement in the next 60 days, when added to all costs previously incurred,
will exceed 75 percent of the estimated cost specified in the Schedule; or

(2) The total cost for the performance of this agreement,
exclusive of any fee, will be either greater or substantially less than had
been previously estimated.

(c) As part of the notification, the Participant shall provide the
Contracting Officer a revised estimate of the total cost of performing this
agreement,

(d) Except as required by other provisions of this agreement,
spec1f1ca]]y citing and stated to be an exception of this clause-

' (1) The Government is not obligated to reimburse the
Participant for costs incurred in excess of (i) the estimated cost specified

in the Schedule or, (ii) if this is a cost-sharing agreement, the estimated
cost to the Government specified in the Schedule; and

- (2) The Participant is not obligated to continue performance
under this agreement (including actions under the Termination clause of this

agreement) or otherwise incur costs in excess of the estimated cost specified
in the Schedule, until the Contracting Officer (i) notifies the Participant in
writing that the estimated cost has been increased and (ii) provides a revised
estimated total cost of performing this agreement. If this is a cost-sharing

agreement, the increase shall be allocated in accordance with the formula
specified in the Schedule.

(e) MNo notice, communication, or representation in any form other
than that specified in subparagraph (d)(Z) above, or from any person other
than the Contracting Officer, shall affect this agreement's estimated cost to
the Government. In the absence of the specified notice, the Government is not
cbligated to reimburse the Participant for any costs in excess of the
estimated cost or, if this is a cost-sharing agreement, for any costs in
excess of the estimated cost to the Government specified in the Schedule,
whether those excess costs were incurred during the course of the agreement or
as a result of termination.
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(f) If the estimated cost specified in the Schedule is increased,
any costs the Participant incurs before the increase that are in excess of the
previously estimated cost shall be allowable to the same extent as if incurred
afterward, unless the Contracting Officer issues a termination or other notice
directing that the increase is solely to cover termination or other specified
expenses. /

(g) Change orders shall not be considered an authorization to
exceed the estimated cost to the Government specified in the Schedule, unless
they contain a statement increasing the estimated cost.

(h) If this agreement is terminated or the estimated cost is not
increased, the Government and the Participant shall negotiate an equitable
d1str1but1on of all property produced or purchased under the agreement based
upon the share of costs incurred by each.

29. ALLOWABLE COST AND PAYMENT (DEAR 952.216-7) (APR 1984)

(a) Invoicing. The Government shall make payments to the
Participant when requested as work progresses, but (except for small business
concerns) not more often than once a month, in amounts determined to be
allowable by the Contracting Officer in accordance with the applicable cost
principles of the Federal Acquisition Regulation (FAR) and the DOE Acquisition
Regulation (DEAR) in effect on the date of this agreement and their terms of
this agreement. The applicable cost principles are:

(i) FAR Subpart 31.2 and DEAR Subpart 931.2, if the
Participant is a commercial organization;

(i) OMB Circular A-21, if the Participant is-an
educational institution;

(iii) OMB Circular A-87, if the Participant is a state or
local government or Federally recognized Indian tribal government; or

(iv) OMB Circular A-122, if the Participant is a nonprofit
organization.

(1) The Participant may submit to an authorized representative of
the Contracting Officer, in such form and reasonable detail as the
representative may require, an invoice or voucher supported by a statement of
the claimed allowable cost for performing this agreement.

. (b) Reimbursing costs. (1) For the purpose of reimbursing
allowable costs (except as provided in subparagraph (2) below, with respect to
pension, deferred profit sharing, and employee stock ownership plan
contributions) the term "costs" includes only:
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~ (1) Those recorded costs that, at the time of the request for
reimbursement, the Participant has paid by cash, check, or other

form of actual payment for items or services purchased directly for
the agreement; .

(ii) When the Participant is not de]inqueht in paying costs of
agreement performance in the ordinary course of business, costs
incurred, but not necessarily paid, for-

(A) Materials issued from the Participant's

inventory and placed in the production process for use on the
agreement;

(B) Direct labor;
(C) Direct travel;
(D) Other direct in-house costs; and

(E) Properly allocable and allowable indirect costs,
as shown in the records maintained by the Participant for purposes of
obtaining reimbursement under Government agreements; and

- (i11) The amount of progress paymenfs that have been paid
to the Participant's subcontractors under similar cost standards.

(2) Participant contributions to any pension, profit-sharing, or
employee stock ownership plan funds that are paiad quarterly or more often may
be included in indirect costs for payment purposes; provided, that the
Participant pays the contribution to the fund within 30 days after the close
of the period covered. Payments made 30 days or more after the close of a
period shall not be included until the Participant actually makes the
payment. Accrued costs for such contributions that are paid less often than
guarterly shall be excluded from indirect costs for payment purposes until the
Participant actually makes the payment. '

: (3) Notwithstanding the audit and adjustment of invoices or
vouchers under paragraph (g) below, allowable indirect costs under this
agreement shall be obtained by applying indirect cost rates established in
accordance with paragraph (d) below.

(4) Any statements in specifications or other documents
incorporated in this agreement by reference designating performance of
services or furnishing of materials at the Participant's expense or at no cost
to the Government shall be disregarded for purposes of cost-reimbursement
under this clause.
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(c) Small business concern. A small business concern may be paid more
often than every 2 weeks and may invoice and be paid for recorded costs for
items or services purchased directly for the agreement, even though the
concern has not yet paid for those items or services.

(d) Final indirect cost rates. (1) Final annual indirect cost rates and
the appropriate bases shall be established in accordance with Subpart 42.7 of
the Federal Acquisition Regulation (FAR) in effect for the period covered by
the indirect cost rate proposal. ‘

(2) The Participant shall, within 90 days after the expiration of
each of its fiscal years, or by a later date approved by the Contracting
Officer, submit to the cognizant Contracting Officer responsible for
negotiating its final indirect cost rates and, if required by agency
procedures, to the cognizant audit activity proposed final indirect cost rates
for that period and supporting cost data specifying the agreement and/or
subagreement to which the rates apply. The proposed rates shall be based on
the Participant's actual cost experience for that period. The appropriate
Government representative and Participant shall establish the final indirect
‘cost rates as promptly as practical after receipt of the Participant's
proposal. .

(3) The Participant and the appropriate Government representative
shall execute a written understanding setting forth the final indirect cost
rates. The understanding shall specify (i) the agreed-upon final annual
indirect cost rates, (ii) the bases to which the rates apply, (iii) the
periods for which the rates apply, (iv) any specific indirect cost items
treated as direct costs in the settlement, and (v) the affected agreement
and/or subagreement, identifying any with advance agreements or special terms
and the applicable rates. The understanding shall not change any monetary
ceiling, agreement obligation, or specific cost allowable or disallowance
provided for in this agreement. The understanding is incorporated into this
agreement upon execution, : :

(4) Failure by the parties to agree on a final annual indirect cost
rate shall be a dispute within the meaning of the Disputes clause.

(e) Billing rates. Until final annual indirect cost rates are
established for any period, the Government shall reimburse the Participant at
billing rates established by the Contracting Officer or by an authorized
representative (the cognizant auditor), subject to adjustment when the final
rates are established. These billing rates-

(1) -Shall be the anticipated final rates; and

‘ (2) May be prospectively or rétroactively revised by mutual
agreement, at either party's request, to prevent substantial overpayment or
underpayment. ‘
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.. (f) Quick-closeout procedures. When the Participant and Contracting
Officer agree, the quick-closeoutl procedures of Subpart 42.7 of the FAR may be

used.

(g) Audit. At any time or times before final payment, the Contracting
Officer may have the Participant's invoices or vouchers and statements of cost
audited. Any payment may be (1) reduced by amounts found by the Contracting
Officer not to constitute allowable costs or (2) adjusted for prior
overpayments or underpayments.

(h) Final payment. (1) The Participant shall submit a completion
invoice or voucher, designated as such, promptly upon completion of the work,
but no later than one year (or longer, as the Contracting Officer may approve
in writing) from the completion date. Upon approval of that invoice or
voucher, and upon the Participant's compliance with all terms of this

agreement, the Government shall promptly pay any balance of allowable costs
and that part of the fee (if any) not previously paid.

(2) The Participant shall pay to the Government any refunds,
rebates, credits, or other amounts (including interest, if any) accruing to or
received by the Participant or any assignee under this agreement, to the
extent that those amounts are properly allocable to costs for which the
Participant has been reimbursed by the Government. - Reasonable expenses
incurred by the Participant for securing refunds, rebates, credits, or other
amounts shall be allowable costs if approved by the Contracting Officer.
Before final payment under this agreement, the Participant and each assignee

whose assignment is in effect at the time of final payment shall execute and
deliver-

(i) An assignment to the government, in form and substance
satisfactory to the Contracting- Officer, of refunds, rebates, credits, or
other amounts (including interest, if any) properly allocable to costs

for which the Participant has been reimburved by the Government under
this agreement; and

(i1) A release discharging the Government, its officers,
agents, and employees from all liabilities, obligations, and claims
arising out of or under this agreement, except-

(A) Specified claims stated in exact amount, or in
estimated amounts when the exact amounts are not known;

(8) Claims (including reasonable incidental
expenses) based upon liabilities of the Participant to third parties
arising out of the performance of this agreement; provided, that the
claims are not known to the Participant on the date of the execution
of the release, and that the Participant gives notice of the claims
in writing to the Contracting Officer within & years following the
release date or notice of final payment.date, whichever is earlier;
and
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(C) Claims for reimbursement of costs, including
reasonable incidental expenses, incurred by the Participant under
the patent clauses of this agreement, excluding, however, any '
expenses arising from the Participant's indemnification of the
Government against patent liability.

30. BUY AMERICAN ACT (FAR 52.225-5)(APR 1984)

(a) The Buy American Act (41 U.S.C. 10) provides that the Government
give preference to domestic construction material.

“Components," as used in this clause, means those articles,
materials, and supplies incorporated directly into construction materials.

"Construction materials," as used in this clause, means articles,
materials, and supplies brought to the construction site for incorporation
into the building or work.

) "Domestic construction material® as used in this clause, means

(1) an unmanufactured construction material mined or produced in the United
States, or (2) a construction material manufactured in the United States, if
the cost of its components mined, produced, or manufactured in the United
States exceeds 50 percent of the cost of all its components. Components of
foreign origin of the same class or kind as the construction materials
determined to be unavailable pursuant to subparagraph 25.202(a)(3) of the
Federal Acquisition Regulation (FAR) shall be treated as domestic.

(b) The Participant agrees that only domestic construction material will
be used by the Participant, subcontractors, materialmen, and suppliers in the
performance of this agreement except for foreign construction materials, if
any listed in this agreement.

(The foregoing requirements are administered in accordance with
Executive Order No. 10582, dated December 17, 1954, as amended, and Subpart
25.2 of the FAR).

31. ADDITIONAL TECHNICAL DATA REQUIREMENTS (DEAR 952.227-73)(APR 1984)

{(a) In addition to the technical data specified elsewhere in this
agreement to be delivered, the Contracting Officer may at any time during the
agreement performance or within.one year after final payment call for the
Participant to deliver any technical data first produced or specifically used
in the performance of this agreement except technical data pertaining to items
of standard commercial design. :
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31. ADDITIONAL TECHNICAL DATA REQUIREMENTS (DEAR 952.227-73)(APR 1984)
{Cont'd)

(b) The provisions of the "Rights in Technical Data" clause included in
this agreement are applicable to all technical data called for under this
Additional Technical Data Requirements clause. Accordingly, nothing contained
in this clause shall require the Participant to actually deliver any technical

data, the delivery of which is excused by paragraph (e) of the "Rights in
Technical Data" clause.

(c) When technical data are to be delivered under this clause, the
Participant will be compensated for appropriate costs for converting such data
into the prescribed form, for reproduction, and for delivery.

32. UTILIZATION OF SMALL BUSINESS CONCERNS AND SMALL DISADVANTAGED BUSINESS
CONCERNS (FAR 5Z.219-5) (APR 1984)

(a) It is the policy of the United States that small business concerns
and small business concerns owned and controlled by socially and economically
disadvantaged individuals shall have the maximum practicable opportunity to
participate in performing agreements let by any Federal agency.

(b) The Participant hereby agrees to carry out this policy in the
awarding of subcontracts to the fullest extent consistent with efficient
agreement performance. The Participant further agrees to cooperate in any
studies or surveys as may be conducted by the United States Small Business
Administration or the awarding agency of the United States as may be necessary
to determine the extent of the Participant's compliance with this clause.

(c}) As used in this agreement, the term "small business concern” shall
mean a small business as defined pursuant to Section 3 of the Small Business
Act and relevant regulations promulgated pursuant thereto.

The term "small business concern owned and controlled by socially

and economically disadvantaged individuals" shall mean a small business
concern -

(1) Which is at least 51 per centum owned by one or more socially
and economically disadvantaged individuals; or, in the case of any
publicly-owned business, at least 51 per centum of the stock of which is

owned by one or more sccially and economcically disadvantaged
individuals; and

(2) Whose management and daily business operations are controlled by one
or more of such individuals.

The Participant shall presume that socially and economically
disadvantaged individuals include Black Americans, Hispanic Americans, Native
Americans, Asjan-Pacific Americans, Asian-Indian Americans, and other
minorities, or any other individual found to be disadvantaged by the
Administration pursuant to Section 8{a) of the Small Business Act.
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32. UTILIZATION OF SMALL BUSINESS CONCERNS AND SMALL DISADVANTAGED BUSINESS
CONCERNS (FAR 52.219-8) (APR 1984) (Cont'd)

(d) Participants acting in good faith may rely on written
representations by their subcontractors regarding their status as either a
small business concern or a small business concern owned and controlled by
socially and economically disadvantaged individuals.

33. UTILIZATION OF WOMEN-OWNED SMALL BUSINESSES (FAR 52.219-13)(APR 1984)

(a) "Women-owned small businesses," as used in this clause, means
businesses that are at least 51 percent owned by women who are United States
citizens and who also control and operate the business.

"Control," as used in this clause, means exercising the power to
make policy decisions.

"Operate," as used in this clause, means being actively involved in
the day-to-day management of the business.

(b) It is the policy of the United States that women-owned small _
businesses shall have the maximum practicable opportunity to participate in
performing agreements awarded by any Federal agency.

(c) The Participant agrees to use its best efforts to give women-owned
small businesses the maximum practicable opportunity to participate in the
subcontracts it awards to the fullest extent consistent with the efficient
performance of its agreement.

34. LABOR STANDARDS FOR FEDERAL SERVICE AGREEMENTS

The clauses set forth in the following paragraphs shall be included in
full by the contracting agency in every contract entered into by the Unitad
States or the District of Columbia, in excess of $2,500, or in an indefinite
amount, the principal purpose of which is to furnish services through the use
of service employees:

(a) Service Contract Act of 1965, as amended: This agreement is subject
to the Service Contract Act of 1965, as amended (41U.S.C. 351 et seq.) and is
subject to the following provisions and to all other applicable provisions of
the Ac§ and regulations of the Secretary of Labor issued thereunder (2¢ CFR
Part 4).

(b)(1) Each service employee employed in the performance of this
agreement by the Participant or any subcontractor shall be paid not less than
the minimum monetary wages and shall be furnished fringe benefits in
accordance with the wages and fringe benefits determined by the Secretary of

Labor or authorized representative, as specified in any wage determination
attached to this agreement.
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34. LABOR STANDARDS FOR FEDERAL SERVICE AGREEMENTS (Cont'd)

(2) (i) If there is such a wage determination attached to this agreement,
. the Contracting Officer shall require that any class of service employee which
is not listed therein and which is to be employed under the agreement (i.e.,
the work to be performed is not performed by any classification listed in the

wage determination), be classified by the Participant so as to provide a
reasonable relationship (i.e., appropriate level of skill comparison) between
such unlisted classifications and the classifications listed in the wage
determination. Such conformed class of employees shall be paid the monetary
wages and furnished the fringe benefits as are determined pursuant to the
procedures in this section. (The information collection reguirements
contained in the following paragraphs of this section have been approved by
the Office of Management and Budget under OMB control number 1215-0150.)

(ii) Such conforming procedure shall be initiated by the Participant
prior to the performance of agreement work by such unlisted class of
employee. A written report of the proposed conforming action, including
information regarding the agreement or disagreement of the authorized
representative of the employees involved or, where there is no authorized
representative, the employees themselves, shall be submitted by the
Participant to the contracting officer no later than 30 days after such
unlisted class of employees performs any agreement work. The Contracting
Of ficer shall review the proposed action and promptly submit a report of the
action, toegther with the agency's recommendations and all pertinent
information including the position of the contractor and the employees, to the
- Wage and Hour Division, Employment Standards Administration, U.S. Department
of Labor, for review. The Wage and Hour Division will approve, modify, or
disapprove the action or render a final determination in the event of

disagreement within 30 days of receipt or will notify the Contracting Officer
within 30 days of receipt that additional time is necessary.

(iii) The final determination of the conformance action by the Wage and
Hour Division shall be transmitted to the Contracting Officer who shall
promptly notify the Participant of the action taken. ¢Each affected employee
shall be furnished by the Participant with a written copy of such
determination or it shall be posted as a part of the wage determination.

(iv)(A) The process of establishing wage and fringe benefit rates that
bear a reasonable relationship to those listed in a wage determination cannot
be reduced to any single formula. The approach used may vary from wage
determination to wage determination depending on the circumstances. Standard
wage and salary administration practices which rank various job
classifications by pay grade pursuant to point point schemes or other job
factors may, for example, be relied upon. Guidance may also be obtained from
" the way different jobs are rated under Federal pay systems (Federal Wage Board
Pay System and the General Schedule) or from other wage determinations issued
in the same locality. Basic to the establishment of any conformable wage
rate(s) is the concept that a pay relationship should be maintained between
job classifications based on the skill required and the dutues performed.
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34. LABOR STANDARDS FOR FEDERAL SERVICE AGREEMENTS (Cont'd)

~ (B) In the case of an agreement modification, an exercise of an option or
extension of an existing agreement, or in any other case where a Participant
succeeds an agreement under which the classification in question was
previously conformed pursuant to this section, a new conformed wage rate and
fringe benefits may be assigned to such conformed classification by indexing
(i.e., adjusting) the previous conformed rate and fringe benefits by an amount
~equal to the average (mean) percentage increase (or decrease, where
appropriate) between the wages and fringe benefits specified for all
classifications to be used on the. agreement which are listed in the current
wage determination, and those specified for the corresponding classifications
in the previously applicable wage determination. Where conforming actions are
accomplished in accordance with this paragraph prior to the performance of
agreement work by the unlisted class of employees, the Participant shall
advise the Contracting Officer of the action taken but the other procedures in
paragraph (b((2)(ii) of this section need not be followed.

(C) No employee engaged in performing work on this agreement shall in any
event be paid less than the currently applicable minimum wage specified under
section 6(a)(1) of the Fair Labor Standards Act of 1938, as amended.

(v) The wage rage and fringe benefits finally determined pursuant to
paragraphs (b)(2)(i) and (ii) of this section shall be paid to all employees
performing in the classification from the first day on which agreement work is
performed by them in the classification. Failure to pay such unlisted
employees the compensation agreed upon by the interested parties and/or
finally determined by the Wage and Hour Division retroactive to the date such
class of employees commenced agreement work shall be a violation of the Act
and this agreement.

(vi) Upon discovery of failure to comply with paragraphs (b)(2)(i)
through (v) of this section, the Wage and Hour Division shall make a final
determination of conformed classification, wage rate, and/or fringe benefits
which shall be retroactive to the date such class of employees commenced
agreement work.

(3) If, as authorized pursuant to section 4(d) of the Service Contract
Act of 1965 as amended, the term of this agreement is more than 1 year, the
minimum monetary wages and fringe benefits required to be paid or furnished
thereunder to service employees shall be subject to adjustment after 1 year
and not less often than once every 2 years, pursuant to wage determinations to
be issued by the Wage and Hour Division, Employment Standards Administration
of the Department of Labor as provided in such Act.

_(c) The participant or.subcontractor may discharge the obligation to
furnish fringe benefits specified in the attachment or determined conformably
thereto by furnishing any equivalent combinations of bona fide fringe
benefits, or by making equivalent or differential payments in cash in

accordance with the applicable rules set forth in Subpart D of 29 CFR Part 4
and not otherwise. ’
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34. LABOR STANDARDS FOR FEDERAL SERVICE AGREEMENTS (Cont'd)

~(d)(1) In the absence of a minimum wage attachment for this agreement,
neither the Participant nor any subcontractor under this agreement shall pay
any person performing work under the agreement (regardless of whether they are
service employees) less than the minimum wage specified by section 6(a)(1) of
the Fair Labor Standards Act of 1938. Nothing in this provision sha%] relieve
the Participant or any subcontractor of any other abligation under law or
contract for the payment of a higher wage to any employee.

(2) If this agreement succeeds a contract, subject to the Service
Contract Act of 1965 as amended, under which substantially the same services
were furnished in the same locality and service employees were paid wages and
fringe benefits provided for in a collective bargaining agreement, in the
absence of the minimum wage attachment for this agreement setting forth such
collectively bargained wage rates and fringe benefits, neither the Participant
nor any subcontractor under this agreement shall pay -any service employee
performing any of the agreement work (regardless of whether or not such
employee was employed under the predecessor contract), less than the wages and
fringe benefits provided for in such collective bargaining agreements, to
which such employee would have been entitled if employed under the predecessor
contract, including accrued wages and fringe benefits and any prospective
increases in wages and fringe benefits provided for under such agreement. No
Participant or subcontractor under this agreement may be relieved of the
foregoing obligation unless the limitations of 4.1b(b) of 29 CFR Part 4 apply
or unless the Secretary of Labor or his authorized representative finds, after
a hearing as. provided in 4.10 of 29 CFR Part 4 that the wages and/or fringe
benefits provided for in such agreement are substantially at variance with
those which prevail for services of a character similar in the locality, or
determines, as provided in 4,11 of 29 CFR Part 4, that the collective
bargaining agreement applicable to service employees employed under the
predecessor contract was not entered into as a result of arm's-length
negotiations. Where it is found in accordance with the review procedures
provided in 29 CFR Part 4.10 and/or 4.11 and Parts 6 and 8 that some or all of
the wages and/or fringe benefits contained in a predecessor contractor's
collective bargaining agreement are substantially at variance with those which
prevail for services of a character similar in the locality, and/or that the
collective bargaining agreement applicable to service employees employed under
the predecessor contract was not entered into as a result of arm's-length
negotiations, the Department will issue a new or revised wage determination
setting forth the applicable wage rates and fringe benefits. Such
determination shall be made part of the agreement or subcontract, in
accordance with the decision of the Administrator, the Administrative Law
Judge, or the Board of Service Contract Appeals, as the case may be,
irrespective of whether such issuance occurs prior to or after the award of an
agreement or subcontract, 53 Comp. Gen. 401 (1973). In the case of a wage
determination issued solely as a result of a finding of substantial variance,

such determination shall be effective as of the date of the final
~administrative decision. . -
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(e) The Participant and any subcontractor under this agreement shall
notify each service employee commencing work on this agreement of the minimum
monetary wage and any fringe benefits required to be paid pursuant to this
agreement, or shall post the wage determination attached to this agreement.
The poster provided by the Department of Labor (Publication WH 1313) shall be
posted in a prominent and accessible place at the worksite. Failure to comply
with this requirement is a violation of section 2(a)(4) of the Act and of this
agreement. (Approved by the Office of Management and Budget under OMB control
number 1215-0150). :

(f) The Participant or subcontractor shall not permit any part of the
services called for by this agreement to be performed in buildings or
surroundings or under working conditions provided by or under the control or
supervision of the Participant or subcontractor which are unsanitary or
hazardous or dangerous to the health or safety of service employees engaged to
furnish these services, and the Participant or subcontractor shall comply with
the safety and health standards applied under 29 CFR Part 1925.

(g)(1) The Participant and each subcontractor performing work subject to
the Act shall make and maintain for 3 years from the completion of the work
records containing the information specified in paragraphs (g)(1)(1)
through (vi) of this section for each employee subject to the Act and shall
make them available for inspection and transcription by authorized
representatives of the Wage and Hour Division. Employment Standards
Administration of the U.S. Department of Labor, (Sections 4.6(g)(1)(1)
through (iv) approved by the Office of Management and Budget under OMB control
number 1215-0017 and sections 4.6(g)(1)(v) and (vi) approved under OMB control
numbers 1215-0150.): '

(i) Name and address and social security number of each employee.

(ii) The correct work classification or classifications, rate or rates of
monetary wages paid and fringe benefits provided, rate or rates of fringe
benefit payments in lieu thereof, and total daily and weekly compensation of
each employee.

(iii) The number of daily and weekly hours so worked by each employee,

(iv) Any deductions, rebates, or refunds from the total daily or weekly
compensation of each employee. ’

(v) A Yist of monetary wages and fringe benefits for those classes of
service employees not included in the wage determination attached to this
agreement but for which such wage rates or fringe benefits have been
determined by the interested parties or by the Administrator or authorized
representative pursuant to the labor standards clause in paragraph (b) of this
section. A copy of the report required by the clause in paragraph (b)(2)(ii)
of this section shall be deemed to be such a list. '
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(vi) Ahy list of the predecessor contracfor's employees which had been
furnished to the Participant pursuant to 4.6(1)(2) el

(2) The Participant shall also make available copy inspection or
transcription by authorized representatives of the Wage and Hour Division.

(3) Failure to make and maintain or to make available such records for
inspection and transcription shall be a violation of the regulations and this
agreement, and in the case of failure to produce such records, the Contracting
Of ficer, upon direction of the Department of Labor and notification of the

contractor, shall take action to cause suspension of any further payment or
advance of funds until such violation ceases.

(4) The Participant shall permit authorized representatives of the Wage
and Hour Division to conduct interviews with employees at the worksite during
normal working hours.

(h) The Participant shall unconditionally pay to each employee subject to
the Act all wages due free and clear and without subsequent deduction (except
as otherwise provided by law or Regulations, 29 CFR Part 4), rebate, or
kickback on any account. Such payments shall be made no later than one pay
period following the end of the regular pay period in which such wages were

earned or accured. A pay period under this act may not be of any duration
longer than semi-monthly. '

(i) The Contracting Officer shall withhold or cause to be withheld from
the Government prime Participant under this or any other Government agreement
or contract with the prime Participant such sums as an appropriate official of
the Department of Labor requests or such sums as the Contracting Officer
decides may be necessary to pay underpaid employees empioyed by the
Participant or subcontractor. In the event of failure to pay any employees
subject to the Act all or part of the wages or fringe benefits due under the
Act, the agency may, atter authorization or by direction of the Department of
Labor and written notification to the Participant, take action to cause
suspension of any further payment or advance of funds until such violations
have ceased. Additionally, any failure to comply with the reguirements of
these clauses relating to the Service Contract Act of 1965, may be grounds for
termination of the right to proceed with the agrsement work. In such event,
the Government may enter into other coniracts or arrangements for completion
of the work, charging the Participant in default with any additional cost.

(j) The Participant agrees to insert these clauses in this section
-relating to the Service Contract Act of 1965 in all subcontracts subject to
the Act. The term "contractor" as used in these clauses in any subcontract,

shall ‘be deemed to refer to the subcontractor, except in the term "Government
prime Participant.” : :
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(k) (1) As used in these clauses, the term "service employee" means any
person engaged in the performance of this agreement other than any person
employed in a bona fide executive, administrative, or professional capacity,
as those terms are defined in Part 541 of Title 29, Code of Federal
Regulations, as of July 30, 1976, and any subsequent revision of those
regulations. The term "service employee" includes all such personal
regardless of any contractor relationship that may be alleged to exist between
a Participant or subcontractor and such persons.

(2) The fo]lowiné statement is included in agreements pursuant to
section 2{a)(5) of the Act and is for informational purposes only.

The following classes of service employees expeéted to be employed under
the agreement with the Government would be subject, if employed by the
contracting agency, to the provisions of 5 U.S.C. 5341 or 5 U.S.C. 5332 and

would, if so employed, be paid not less than the following rates of wages and
fringe benefits:

(1)(1) If wages to be paid or fringe benefit$S to be furnished any service
employees employed by the Government prime Participant or any subcontractor
under the agreement are provided for in a collective bargaining agreement
which is or will be effective during any period in which the agreement is
being performed, the Government prime Participant shall report such fact to
the Contracting Officer, together with full information as to the application
- and accrual of such wages and fringe benefits, including any prospective

increases, to service employees engaged in work on the agreement and a copy of
the collective bargaining agreement. Such report shall be made upon
commencing perfarmance of the agreement, in the case of collective bargaining
agreements effective at such time, and in the case of such agreaments or
provisions or amendments thereof effective at a later time during the period
of agreement performance, such agrezments shall be reported promptly after

negotiation thereof. (Approved by the Office of Management and Budget under
0OMB control number 1215-0150.)

(2) Not less than 10 days prior to completinn of any agreement bein
performed at a Federal facility where service employees may be retained in the
performance of the succeeding contract and subject to a wage determination
which contains vacation or other benefit provisions based upon length of
service with a contractor (predecessor) or successor ( 4.173 of Regulations,
29 CFR Part 4), the incumbent prime Participant shall furnish to the
Contracting Officer a certified list of the names of all service employees on
the Participant's or subcontractor's payroll during the last month of
agreement performance. Such list shall also contain anniversary dates of '
employment on the agreement either with the current or predecessor contractors
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of each such service employee. The'Contraéting Officer shall turn over such
list to the successor contractor at the commencement of the succeeding

contract. (Approved by the Office of Management and Budget under OMB control
number 1215-0150.)

(m) Rulings and interpretations of the Service Contract Act of 1965, as
amended are contained in Regulations, 29 CFR Part 4,

(n)(1) By entering into this agreement, the Participant (and officials
thereof) certifies that neither it (nor he or . she) nor any person or firm who
has a substantial interest in the Participant's firm is a person or firm
ineligible to be awarded Government agreements by virtue of the sanctions
imposed pursuant to section 5 of the Act.

(2) No part of this agreement shall be subcontracted to any person or

firm ineligible for award of a Government contract pursuant to sectin 5 of the
Act. C

(3) The penalty for making false statements in prescribed in the U.S.
Criminal Code, 18 U.S.C. 1001.

(0) Notwithstanding any of the clauses in paragraphs (b) through (m) of
this section relating to the Service Contract Act of 1965, the following
employees may be employed in accordance with the following variations,
tolerances, and exemptions, which the Secretary of Labor, pursuant to
~ section 4(b) of the Act prior to its amendment by Pub. L. 92-473, found to be

necessary and proper in the public interest or to avoid serious impairment of
the conduct of Government business:

(1) Apprentices, student-learners, and workers whose earning capacity is
impaired by age, physical, or mental deficiency or injury may be employed at
wages lower than-the minimum wages otherwise required by section 2(a)(1) or
2(b)(1) of the Service Contract Act without diminshing any fringe benefits or
cash payments in lieu thereof required under section 2(a)(2) of that Act, in
accordance with the conditions and procedures prescribed for the employment of
apprentices, student-learners, handicapped persons, and handicapped clients of
sheltered workshops under section 14 of the Fair Labor Standards Act of 1938,

in the regulations issued by the Administrator (29 CFR Parts 520, 521, 524,
and 525). '

(2) The Administrator will issue certificates under the Service Contract
Act for the employment of apprentices, student-learners, handicapped persons,
or handicapped clients of sheltered workshops not subject to the Fair Labor
Standards Act of 1938, or subject to different minimum rates of pay under the
two acts, authorizing appropriate rates of minimum wages (but without changing
requirements concerning fringe benefits or supplementary cash payments in lieu
thereof), applying procedures prescribed by the applicable regulations issued

und§r the Fair Labor Standards Act of 1938 (29 CFR Parts 520, 521, 524, and
525). _ ' ‘
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{3) The Administrator will also withdraw, annul, or cancel, such
certificates in accordance with the regulations in Parts 525 and 528 of
Title 29 of the Code of Federal Regulations.

(p) Apprentices will be permitted to work at less than the predetermined
rate for the work they perform when they are employed and individually
registered in a bona fide apprenticeship program registered with a State
Apprenticeship Agency which is recognized by the U.S. Department of Labor, or
if no such recognized agency exists in a State, under a program registered
with the Bureau of Apprenticeship and Training, Employment and Training
Administration, U.S. Department of Labor. Any employee who is not registered .
as an apprentice in an approved program shall be paid the wage rate and fringe
benefits contained in the applicable wage determination for the journeyman
classification of work actually performed. The wage rates paid apprentices
shall not be less than the wage rate for their level of progress set forth in
the registered program, expressed as the appropriate percentage of the
journeyman's rate contained in the applicable wage determination. The
“allowable ratio of apprentices to journeymen employed on the agreement work in

any craft classification shall not be greater than the ratio permitted to the
Participant as to its entire work force under the registered program.

(g) An employee engaged in an occupation in which he or she-customarily
and regularly receives more than $30 a month in tips may have the amount of
tips credited by the employer against the minimum wage required by
section 2(a)(1) or section 2(b)(1) of the Act in accordance with section 3(m)
of the Fair Labor Standards Act and Regulations, 29 CFR Part 531: Provided,
however, That the amount of such credit may not exceed $1.24 per hour
beginning January 1, 1980, and $1.34 per hour after December 31, 1930. To
utilize this proviso: '

(1) The employer must inform tipped employees about this tip credit
allowance before the credit is utilized:

(2) The employees must be allowed to retain all tips (individually or

through a pooling arrangement and regardless of whether the employer elects to
take a credit for tips received):

(3) The employer must be able to show by records that the employee
received at least the applicable Service Contract Act minimum wage through the
combination of direct wages and tip credit; (approved by the Office of
Management and Budget under OMB control number 1215-0017);

(4) The use of such tip credit must have been permitted under any

predecessor collective bargaining agreement applicable by virtue of
‘section 4(c) of the Act. '
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(r) Disputes concerning labor standards. Disputes arising out of the
labor standards provisions of this agreement shall not be subject to the
general disputes clause of this agreement. Such disputes shall be resolved in
accordance with the procedures of the Department of Labor set forth in 29 CFR
Parts 4, 6, and 8. Disputes within the meaning of this clause include
disputes between.the Participant (or any of its subcontractors) and the
contracting agency, the U.S. Department of Labor, or employees or their
representatives.

£41-0165K
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GEO-North

Statement of Work

Introduction

The Cascade volcanic region has long been suspected to contain
considerable geothermal potential, as evidenced by recent volcanism and
other thermal expressions. There are few known surface manifestations
of geothermal energy in spite of the obvious occurrence of heat
sources. One possible explanation is that the downward percolation of
the extensive regional cold ground-water system suppresses surface
evidence of underlying hydrothermal systems. However, there have been
few wells drilled in the Cascades region to a sufficient depth to
properly evaluate the temperature and hydrological conditions beneath
the cold water zone. There is a great need for characterization
identification of the deeper hydrothermal regime in order to more
conclusively define the geothermal potential of the Cascades volcanic
environment.

Scope

DOE's primary objectives for this cost-shared drilling project are to
obtain and release to the public subsurface information, to include but
not limited to the following:

0 rock samples (core and/or drill chips),

0 equilibrium temperature profiles,

0 uncontaminated fluid samples,

0 evidence for the existence and depth of pofentia]]y producible
aquifers,

) geophysical well logs, and

0 information on drilling conditions and problems in the Cascades
environment.

The Participant will drill a deep thermal gradient hole to a depth of
4000 feet located 4,100 feet north and 500 feet east of the southwest
corner of section 24, T20S, R12E, Deschutes County, Oregon. The
Participant will perform data collection both during and subsequent to
drilling. The Participant will maintain the hole and allow DOE access
to the hole to collect data. The Participant will be responsible for

K’Bbtaining any permits or approvals required by government regulatory

agencies in the performance of this project. The Participant will

Lprovide all data and information gathered under this project to DOE.
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 3.0 Applicable Documents

4.0

Work performed by the Participant will be in compliance with all
Federal, State, and local laws, rules and regulations, and agency
orders and guidelines.

Technica] Tasks

4.1 Project Management

A.

The Participant will prepare and obtain DOE approval of a
Project Management Plan within 30 days after award of this
agreement. The plan will include a work breakdown structure
and a list of deliverables by task, identify the individuals
and subcontractors responsible for each task, discuss the
management techniques to be used, and include a schedule that
shows the period for performance of each subtask and
identifies principal milestones and decision points for
each. The plan will also designate an individual or
individuals who will act as principal points of contact with
DOE on behalf of the Participant.

The Participant will perform project management in accordance
with the approved Project Management Plan. In addition to
close general coordination with DOE, immediate and full
disclosure of any project problem areas to DOE is required,
so that timely corrective action may be taken with DOE
technical support, if necessary.

Deliverabple: ' Approved Project Management Plan

4,2 Permitting and Environmental Reporting_

“A.

The Participant will submit and obtain DOE approval of a
Project Institutional Plan prior to initiation of site
preparation. The plan will identify items required by
governmental requlatory agencies for the performance of this
work, the agency whose requirement the item fulfills, and the

~actual or projected submittal and agency approval dates. The

plan will also discuss any legal, social or institutional
problems anticipated during performance of the project and
pianned solution.

The Participant will prepare, submit and dbtain approval of
any documentation required by governmental regulatory
agencies for the performance of this work. The Participant

.will provide a copy of all documentation provided to any

governmental agency and pertinent to this project to DOE for
information.,
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C. An approved environmental document is required for this
project prior to any ground disturbance. It is anticipated
that an environmental assessment will be prepared by the
Bureau of Land Management for this project. This
environmental assessment may satisfy DOE's environmental
reporting requirements. If DOE determines that an
Environmental Evaluation Report is required prior to any
ground disruptive activity, DOE will notify the Participant
in writing. In that event, the Participant will prepare the
Environmental Evaluation Report in accordance with DOE
Environmental Guidelines. If a DOE Environmental Assessment
is required, the Participant will provide information to DOE
as required for DOE's preparation of the Environmental
Assessment. .

Deliverables: Approved Project Institutional Plan, Regulatory
Documentation, Approved Environmental Document

4.3 Dri]]ing

A. The Participant will prepare and obtain DOE approval of a
Broject Drilling Plan prior to drilling. The plan shall
describe:

0 Surface and subsurface conditions anticipated to be

encountered during drilling, including configuration of
the resource.

0 Site access.
0 Site preparation,
0 Hole design including hole size, casing size, cementing,
etc.
-0 Rig and equipment specifications.
0 Well containmentvduring and after drilling (including

applicable reqgulatory reguirements).
.0 Drilling fluids and disposal method.
0 Hole completion.
0 Plugging and abandonment .
) Site restoration.

0 Anticipated hole problems, if any, and prcposed
solutions.
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0 Health, safety and environmental considerations.
0 Site facilities, if any.
0 Drilling schedule including major activities and

estimated duration,

o On-site supervision to be used during drilling,
including drilling supervisor(s) and geologist(s).

The Participant will prepare a drill site and drill a deep
thermal gradient hole in accordance with the approved Project

Drilling Plan. The Participant shall reporf on drilling
ive, so that

- decisions concerning the drilling operation can be made in a

timely manner.

N

Deliverable: Approved Project Drilling Plan

4,4 Data Co]]ectﬁon

A.

The Participant will prepare and obtain DOE approval of a
Project Data Collection Plan prior to drilling. This plan
will address data collection both during drilling and after
drilling. The plan will identify the types of data to be
collected, the depth(s) at which each type of agata will be
collected, the timing of collection, and the method by which
the Participant plans to collect each type of data (including
type of dinstrument and planned calibration, where
appropriate). The plan will specifically identify all logs,
samples of rock and fluid and other data that are to be
collected.

The Participant will collect the following data as a minimum
in accordance with the approved Project Data Collection

Plan. These samples and data shall be provided to 0OE by the
Participant as soon as possible after collection. The
Participant will incorporate its analysis and interpretation
of the data collected as part of the final project report.

Rock Samp11rg Cuttings will be collected at 18-foot
intervals 1n the section of the hole to be rotary drilled.
Four (4) splits of cutting samples of each sampled interval
will be provided to DOF. The remainder of the hole will be
continuously cored. The Participant will warehouse the core
and cuttings in Bend .and make them available to DOE. DOE
will provide procedures for identification and splitting of
core and cuttings. The Participant will make thin sections
of selected core samples and compliete a petrographic study of
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these sections. The Participant will also select core

samples-for age dating. The results of these studies will be
made available to DOE. :

Drilling Records. Logs describing primary lithology and
secondary mineral content and mud return temperatures will be
kept during the tricone drilling and core portion of the
hole, copies of which will be provided to DOE. These logs
will also include information on lost circulation amounts,
times and depths and/or the location of water entries.

Temperature. The bottomhole temperature shall be recorded at
a minimum of 100 ft. intervals during drilling and
preferably at least every other change of core barrel. 0One
objective of these measurements will be to obtain a useable
temperature profile in the event a subsequent equilibrium
temperature profile cannot be obtained. The measurements
shall be made using calibrated thermometers.

Hydraulic head. At the start of daily drilling, or whenever
~ the drilling operation will allow, measurements of the
hydraulic head or depth to fluid surface in the hole will be
made.

Drilling fluid samples. An appropriate number of sets of
one-liter samples of drilling fluid will be collected every
trip for bit during drilling. Additional fluid samples will
be collected when warranted by geologic conditions. One set
Will be delivered to DOE for possible analysis. If the
Participant analyzes samples, copies of the results will be
given to DOE. '

Aguifer fluid samples. If artesian flow is encountered
during drilling, representative samples of uncontaminated
aquifer fluid will be collected in accordance with procedures
outlined in the approved Data Collection Plan. If no
artesian flow is encountered, the Participant will still
endeavor to collect samples of uncontaminated aguifer fluids
at locations in the hole at which fluid production would be
anticipated on the basis of lost c¢circulation, indications of
fracturing in the core or chips, geophysical well logs or
other standard indicators. Potential methods for
collection of these samples include swabbing, bailing,
airlift, drill stem tests and pumping. The Participants will
examine these and/or other fluid sampling techniques and
address collection of these samples in the Project Data
Collection Plan,
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Geophysical well logging. Temperature, caliper, resistivity

- and self-potential Togs will be run in the interval between

the surface pipe and total depth. Density and sonic velocity
logs will also be run if tools are available which can
operate in the conditions encountered in the hole. The
temperature tool capable of 0.01°F precision in measurement
will be used to measure the geothermal gradient. One set of
field prints will be sent to DOE as soon as available.

Detailed Mercury (Hg) Survey. A comprehensive 3-D analysis
of Hg distribution at Newberry Volcano will be conducted
analyzing Hg at 10 foot intervals throughout the corehole and
the results compared with the published Hg soil survey of
Hadden, et al. (1982, DOGAM1-BPA Coop. Agr. DE-AC79-
82BP36734). The proposed study will be used to establish the
theoretical basis for Hg surveys in geothermal exploration,
provide data pertaining to the reliability, limitations, and
general utility of such surveys, and provide insight into the
relationship among fracture permeability, mercury
distribution, magma bodies, and geothermal reservoirs.

A byproduct of the proposed Hg study will be "splits" of the
samples for which Hg has been analyzed. These "splits" will
be made available to DOE for analysis of other elements.

Analyses and interpretation of these data will be conducted.

Deliverables: Approved Data Collection Plan, Data and Samples

4.5 Hole Completion and Maintenance

A.

Upon satisfactory completion of openhole geophysical logging
and sampling, standard black pipe, 2" 1D, with a knockout
plug at the bottom, will be run by the Participant from
surface to total depth, filled with fresh water and capped.
After allowing sufficient time for thermal equilibration to

occur, the Participant will run a temperature log and derive
a geothermal grad1ent

Upon comp]et1on of the hole, DOE and the Participant shall
review and discuss the data. The Participant will obtain the
Project Manager's agreement prior to releasing the rig.

The Participant shall provide to DOE within 15 days of
completion of the hole a schematic of the actual completed
hole configuration.
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D. The Participant shall maintain the hole and site facilities
for 12 months after hole completion in accordance with the
approved Project Drilling Plan. The hole and site facilities
shall be made available to DOE during this period for DOE's
scientific use. The Participant may also collect data during

this period at its own expense and on a non-interference
basis.

Deliverable: Completed Hole Configuration Schematic

Abandonment

The Participant will plug and abandon the hole in accordance with
U.S. Bureau of Land Management requirements (Form 3200-9, #5) and
other applicable regulations within the one month subsequent to
the end of the DOE access period. The Participant shall provide
DOE with a copy of the plug and abandonment plan as approved by
the Bureau of Land Management. If for any reason the hole is not
plugged and abandoned by the end of the period of the agreement,
the hole becomes the legal and financial responsibility solely of
the Participant. DOE will not cost-share costs incurred after the
project period of this agreement,

Deliverable: Approvéd P&A Plan

Site Restoration

The Participant will clear the site, fill the pits, and restore
the site in accordance with applicable state and federal
regulation and as outlined in the approved Project Drilling Plan.
The Participant shall provide DOE with confirmation of restoration
activities and Bureau of Land Management or Forest Service
approval.

Reports, Data and Other Deliverables

A.

B.

The Project Drilling Plan as required by Subtask 4.3.A.

The Project Data Collection Plan as required by Subtask 4.4.A.

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

The Project Institutional Plan as required by subtask 4.2.A.
A1l data collected by the Participant under Task 4.4,

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

Completed hole completion schematic as required by Subtask 4.5.C.
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Approved plug and abandonment plan as required by Task 4.6.

Project status and management reports as identified on DOE Form
CR-537, Reporting Requirements Checklist. The described final
technical report shall include a summary of drilling and
completion and a section describing data collected along with a
discussion of analysis and interpretation.
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FORM €1A-459A
(101801

FORM APPROVED
OMB NO. 19000127

1. ldentification Number:

DE-FC07-851D12613

2. Program/Project Title:

" Cascade Geothermal Drilling - GEO Northl

3. Recipient:
GEQ Operations Corporation

4. Reporting Requirements:
PROGRAM/PROJECT MANAGEMENT REPORTING

X . .
Federal Assistance Milestone Plan

Federal Assistance Budget Information Form
Federal Assistance Management Summary Report

Federal Assistance Program/Project Status Report

dlalam

Financial Status Report, OMB Form 269
TECHNICAL INFORMATION REPORTING
Notice of Energy RDED

Technical Progress Report

Topical Report

E B IIE]

Final Technical Report

Fre'quency No. of Copies Addressees

0 2,1,1 A, B, E

Q 1,1,1 A, B, C
Q ' 2,1,1 A, B,

Y;iF 1,1, B, C

0,Y 1,1 . B, D

A 3,1,1,1 A, B, E, F
F *4,1,1,1 A, B, E, F

FREQUENCY CODES AND DUE DATES:

MmM<L<XOPT>P

- As Necessary; within 5 calendar days after events.

- Final; meﬁaﬁw&is&manee—eﬁ—tbe—eﬁen—ends—
- Quarterly within 30 days after end of calendar quarter or portion thereof.

- One time after project starts; within 30 days after award.

- Required with proposals or with the application or with significant planning changes.
- Yearly; 30 days after the end of program year. {Financial Status Reports 90 days!.

- Semiannuaily; within 30 days after end of program fiscal haif year.

Upon completion of agreement

5. Special Instructions:

*Includes camera-ready copy.

A draft of the Final Technical Report shall be submitted for review

to the contracting officer at least 60 days prior to the final due date.
Comments resulting from this review shall be resolved and the report
revised accordingly prior to final submission to DOE. The Final Techincal

Report shall be submitted with a camera-ready copy.

NOTE: Contracting officer copy shall list all distribution.

6. Prepared by: (Signature and Datel

7. Reviewed by: (Signature and Date)
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Director )
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University of Utah Research Institute
391 Chieta Way, Suite C

Salt Lake City, UT 84108-1295

Marshall Reed
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1000 Independence Avenue, S. W.
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EMPLOYMENT STANDARDS ADMINISTRATION Page 1 of 9
WAGE AND HOUR DIVISION A S - e
WASHINGTON, D.C. 20210 Stale: OREGON
REGISTER OF WAGE DETERMINATIONS UNDER
THE SERVICE CONTRACT ACT Area: Statewide
By direction of the Secretarv of Labor LOCALITY
W. M. Otter . Administrator
Wage determination number: 79-283 (ReV- 5) Date: -

APR- ﬂ -

Fringe benefit payments

Minimum
Class of service employee hourly
wage
Employed on contracts for commerical drilling,
coring operations, and exploratory test hole
‘drilling services in the above iocalirty:
1. Driller tenders (laborers)
Zone 1 $12.84
Zone 2 13.49
Zone 3 13.99
Zone 4 14.54
Zone 5 15.59
. )
2 Drill Doctor; Drill Operator, Air ’
tracks,Cat drill, Wagon drills, Rubber-
mounted drills and other similar types;
strippers and Drillers (covers work in
swinging stages, chairs or belts, under
extreme conditions unusual to normal
drilling, blasting, barring down, or
sloping to move, set up, align laser “eam.
Zone 1 $13.49
Zone 2 14.14
Zone 3 14.64
Zone 4 15.19
Zone 5 16.24

$4.75
4.75
4.75
4.75
4.75

4.75
4.75
4.75
4.75
4.75
4.75

T




W. M. Otter Adminisnator
Wage determination number: 79.283 (Rev. 5) Date: o~ 11 }gﬁﬂ
o Fringe benelit payments AR AY -
Minimum A .
Class of service employee hourly M
wage
3. Driller tender (power equipment operator)

Zone 1 $15.18 $4.70

Zone 2 15.83 4.70

Zone 3 16.33 4.70

Zone 4 16.88 4.70

Zone 5 ]7.93 4.70

4. Churn drill and Earth -Boring machine
Zoue 1 $15.74 ° "4.70
Zone 2 16.39 4.70
Zone 3 16.89 4.70 -
Zone 4 17.44 4.70
Zone 5 18.49 4.70
5. Bulldozer; Drill Cat operator; Drill
Doctor; Drill Doctor (bit grinder) .

Zone 1 $15.96 4.70
Zone 2 16.61 4.70
Zone 3 17. 1 4.70
Zone 4 17.66 4.70
Zone 5 18.71 4

US. DEPARTMENT OF LABOR

EMPLOYMENT STANDARDS ADMINISTRATION
WAGE AND HOUR DIVISION
WASHINGTON, D.C. 20210

REGISTER OF WAGE DETERMINATIONS UNDER
THE SERVICE CONTRACT ACT

By direction of the Secietary af Labor

T I

Appendjx B

Page 2 of 9

LOCALITY

tate: OREGON

Statewide

.70
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WAGE AND HOUR DIVISION P — e S : N

WASHINGTON, D.C. 20210 . Slate: _ OREGON - OR
REGISTER OF WAGE DETERMINATIONS UNDER . o o R

THE SERVICE CONTRACT ACT Area: Statewide
Hy direction of the Secretary of Labor LOCALITY
" W. M. Otter : : Administrator .
Wage determination number: 79-283 (Rev. 5) . -Date:e APR 11—1@
A Minimum Fringe benefit payments
Class of service employee o hourly N
) wage
6. Bulldozer, twin engine (TC 12 and similar);
Driller - Percussion, Diamond, Core,-Cable,
Rotary and similar type.
Zone 1 $16.04 $4.70
Zone 2 16.69 4.70
Zone 3 17.19 4.70
Zone 4 17.74 4.70
Zone 5 18.79 . 4.70
7 Tandem Bulldozer, Quad - Nine and similar. A °

Zone 1 $16.91 4.70
Zone 2 17.56 - 4.70
Zone 3 18.06 . 4.70
Zone 4 18.16 4.70
Zone 5 19.66 . 4.70
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EMPLOYMENT STANDARDS ADMINISTRATION
WAGE AND HOUR DIVISION
WASHINGTON, D.C. 20210

REGISTER OF WAGE DETERMINATIONS UNDER
THE SERVICE CONTRACT ACT

By direction of the Secietary of Labor

I . QA

LOCALITY

State:

OREGON

Area:

Statewide

S5)

Date  APR ll_w

Fringe benefit payments

W. M. Otter Adwministrator
Wage determination number:  79_283 (Rev .
Minimum
Ctlass of service employee hourly
wage
8. Dump trucks, side, end and bottom
dumps, including 3emi~ trucks and
trains or combinations thereof: 6 cu
yds.and under; Solo Flat Bed and
misc. Body trucks, 0-10 tons.
Zone 1 $14.69
Zone 2 15.34
Zone 3 15.¢4
Zone 4 16.39 4
Zone 5 17.44
9. "“A" Frame or Hydra - 1ift truck with load
bearing surface
Zone 1 $14.74
Zone 2 15.39
Zone 3 15.89
Zone 4 16.44 .
Zone 5 }7.45

$4.19
4.19
4.19

. 4.19

4.19

4.19
4.19
4.19
4.19

. 4.19

o ——— ——
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WAGE AND HOUR DIVISION e e e — i nts S
WASHINGTON, D.C. 20210 _ Srate OREGON OR
REGISTER OF WAGE DETERMINATIONS UNDER:
THE SERVICE CONTRACT ACT Area .
By direction ot the Secretary of Labor LOCALITY Statewide
W. M. O_t&el Administrator ) . . _
Wage determination number: 79-283 (Rev 5) Date: APB ]1 198‘
Minimum Fringe benefit payments '
Class of service employee . hourty -
wage
10. Dump trucks, side, end and bottom
dump, including Semi-trucks and
Trains or combinations thereof: over
6 cu. yde . and including 10 cu yds.
Zone 1 $14.79 $4.19
Zone 2 15.44 4.19
Zone 3 15.94 4.19
Zone 4 16.49 4.19
Zone 5 17.54 4.19
i y ’
11. Low bed Equipment, Flat bed Semi-
trailer, truck and trailers of doubles
transporting equipment or wet or dry
materials.
Zone 1' $14.84 4.19
Zone 2 15.49 4.19
Zone 3 15.99 4.19
Zone 4 16.54 4.19
Zone 5 17.59

4.19
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EMPLOYMENT STANDARDS ADMINISTRATION .

WAGE AND HOUR DIVISION TR s ey e T e T o B - -t TrTmTTTUTTTT
WASHINGTON, D C. 20210 State: OREGON . R
+ REGISTER OF WAGE DETERMINATIONS UNDER ' ‘ - . ‘
THE SERVICE CONTRACT ACT Area: Statewid T
By direction of the Secietaiv of Labor LOCALITY o ~latewide
W. M. Otter Administrator : ' v ' 7
) _ Wage determination number: 79-283 (Rev, 5) K Date. APR 1 1 ‘aﬂ%
Minimum Fringe benefit payments '
Class of service employee hourly ) N
‘ wage
12.  Dump trucks, side, end and bottom
dumps, including Semi~ trucks and
trains or combinations thereof; over
10 cu.yds. and including 20 cu. yds.
Zone 1 $14.99 $4.19
Zone 2 15.64 4.19
Zone 3 16.14 4.19
Zone 4 16.69 4.19
Zone 5 17.74 ‘ 4.19
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WASHINGTO#, D.C. 20210
State: OREGON OR
REGISTER OF WAGE DETERMINATIONS UNDER
THE SERVICE CONTRACT ACT Area: :
By direction of the Secretary of Labor LOCALITY Statewide
W. M. Ottar Administrator |’
Wage determination number: . 79-283 (Rev. 5) Date: APR ] 1 ‘QM
o | . Mi.nimum Fringe benefit payments
ass of service employee hourly Health & . o
wage Welfare Vacation Holiday Otper
*Zone Definitions
CITIES Astoria Hood River Newport Tillamook

Baker- Klamath Falls Ontario Vancouver:

Bend La Grande _Pendleton

Brookings Lakeview ‘Port Orford

Burns*“ Longview Reesdport

Coos Bay Madras Roseburg

Gol&endale Medford | The Dalles

Grants Prass McMinnville ’

Zone ¥ < All jobs or projects located within

City
Zone 2 = More
City

Zohe33:-'ﬁore
-City
Zone 4 - More
City

Zone 5-— More
City

Hall

“than 10 miles

Hall -

Eﬁéﬂ 25 miles
Hall

thaﬁ 35 miles
Hall

than 45 miles
Hall

/
10 miles of the respective

but less than 25 miles from the respective

but less than 35 miles from the respective

but less than 45 miles from the respective

but less than 75 miles from the respective
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State: OREGO

N ' OR

Area:
LOCALITY Statewide

Administrator

5) Date: PR 11 1984

Class of service employee

Fringe benefit payments

Wage determination number: 79-283 (Rev.
Minimum '
houry Health &
J wage Weltare

Vacation Holiday Qthar

*Zone definitions continued

Albany a

nd Corvallis Only

Zone 1 - All jobs or projects located Qithin 5 miles of the respectivg

Zone 2 -

Zone 3 -

Zone 4

Zoné 5

Portland

City Hall

More than 5 miles but less than 25
City Hall

vMore than 25 miles but less than 35
City Hall

More than 35 miles buf less than 45
City Hall

More than 45 miles but less than 75

Only

’ 8;211@.—1 -

5

g
3
@
-
&
{

Ny
o.
o]
12
wn
I

- More than 35 miles but

All jobs or projects located within
Hall of Portland ’

More than-25.miles but less than 35

More than 45 miles but less than 75

miles from the respective
miles from the respective’
miles from the respectivg

miles from the respective

25 miles of the City

miles from City Hall
miles from City Hall

miles from City Hall
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WASHI .C. X
NGTON,D.C. 20210 State: OREGON OR
REGISTER OF WAGE DETERMINATIONS UNDER
THE SERVICE CONTRACT ACT Area: .
By direction of the Secretary of Labor LOCALITY Statewide
W. M. Otter Administrator
Wage determination niumber: 79-283 (Rev. 5) Date: APR 11 1964
3 f Minimum Fringe benefit payments o
ass of service employee hourly
wage "x:: ::':‘ Vacation Holiday Qfher

*Zone definitions continiued

but less than 25

than 25 miles but less than 35

but less than 45

Eugene and Salem Only
gtone 1 - All jobs or projects located within
' €ity Hall :
Bone 2 - More than 20 miles
City Hall
fone 3 - More
City Hall
fone 4 - More than 35 miles
City Hall
Zone 5 - More than 45 miles

. City Hall

but less than

75

Zq_mfles of the respective

miles from

miles from

miles from

miles from

thp respective

the respective
the

respective

the respective



Department of Geology and Mineral Industries
ADMINISTRATIVE OFFICE

NEIL GOLDSCHMIDT 910 STATE OFFICE BLDG., 1400 SW 5th AVE., PORTLAND, OR 97201-5528 PHONE (503) 229-5580

April 4, 1988

Michael Wright

University of Utah Research
FEarth Science Laboratory
391 Chipeta Way, Suite C
Salt Lake City UT 84108

Dear Michael:

Enclosed is a copy of a whole-rock analysis of a basalt lava
at a depth of 3403 ft in the N-1 drill hole at Newberry
Volcano- (sample N-1 on enclosed sheet). I requested this
sample from Bruce Sibbett in order to determine whether the
hole had intercepted any John Day basalt.

As you can see the anaylsis is not 1nd1cat1ve of the highly
alkaline, titania-rich basalts of the John Day Formation.
This rock is a rather typical calc-alkaline basaltic
andesite similar to many basaltic andesites of the Cascades.

I hope this data is of some use to you.

Best regards,

L errge R. i)

George R. Priest
Regional Geologist

encl.
CC Chandler Swanberg
" Edward Taylor ~ . *
“Brlttlan Hlll '
- Gary Smith ¢ -
' David Sherrod: °
Larry Chitwood



. B "AAL  XRF - WHOLE ROCK ANALYSIS ~ 17-DEC-87  REPORT 3181 REFERENCE FILE 30312 _ PAGE 1 of

SAMPLE \ % S102 - AL203 CAD  MGO  NA20 K20  FE203  MNO TI02  P205  LOI SUM
343*5L Co  N-1T7 7 770 U53.27°7718.57. 8507 444777 3764 © 0.66 - "8.85 77 0.15  1.26°  0.29 1.31 98.9
AVB-1 0.41  0.03 51.9 4.05 <0.01 0.02 <0.01 <0.01 <0.01 0.04 43.1 99.6
‘ AVB-1A 0.40  0.02 51.7 4.06 <0.01  0.02 <0.01 <0.01 <0.01 - 0.04 43.2  99.5
AVB-2 0.56  0.05 . 54.6 1.99 <0.01  0.02 <0.01 <0.01 <0.01 0.03 43.1 100.4
AVB-3 0.64 0.11 52.2 2.88 <0.0%  0.02 0.02 <0.01 <0.01 0.09 42.9 98.9
AVB-4 0.88  0.20 - 49.9 4.62 <0.01 0.04 0.03 <0.01, <0.01 0.07 43.1 98.9
AVB-5 1.57  0.14 45.8 8.11 <0.01 = 0.04 0.03 <0.01 <0.01 0.10 43.1  98.9
AVB-6 0.84 0.19 52.5 3.39  <0.01 0.05 <0.01 <0.01 <0.01 0.09 43.2 100.3
AVB-7 - 0.75 .22 49.0 6.59 0.02 0.05 0.01 <0.01 0.01 11 43.0 99.8
AVB-8 0.48  0.06 53.9 2.54 <0.01  0.02 <0.01 <0.01 <0.01 0.13 42.8 99.9
AVB-9 0.31 ~ 0.02  49.6 6.06 <0.01 0.02 <0.01 <0.01 <0.01 . 0.08 43.2 . 99.3
AVB-10 4.2  0.06 50.8 @ 2.54 <0.01 0.03 <0.01 <0.01 <0.01 0.06 41.5 99.4
AVB-10A 4.50 0.08 51.0 = 2.56 <0.01 0.03 0.01 <0.01. <0.01 0.06 &1.4 99.7
_AVB-11 0 0.87 0.037 54:0° 7 1.79 <0.01  0.03 <0.01 ' <0.01 <0:01 - 0.09 42.64  99.3
AVB-12 1.68  0.07 '46.7° 7.66 <0.01 0.03 <0.01 <0.01 <0.01 0.06 42.9  99.1
AVB-13 0.24 <0.01 55.6 0.72 <0.01 0.02 <0.01 <0.01 <0.01 0.03 42.5  99.1
AVB-14 ‘ 0.17  <0.01 55.9 0.38 <0.01 0.02 <0.01 <0.01 <0.01 0.05 42.6 99.2
AVB-15 0.18 <0.01 55.5 0.33 <0.01 0.02 <0.01 <0.01 <0.01 0.02 42.9 99.0
AVB-16 0.29 0.02 55.6 0.42 <0.01  0.02 <0.01 <0.01 <0.01 0.03 42.5 98.9
AVB-17 0.46 <0.01 55.6 0.26 <0.01 0.02 <0.01 <0.01 <0.01 0.02 42.8 99.2
AVB-18 0 <0:01 55.8 0.23 <0.0%  0.02 <0.01 <0.01 <0.01 0.02 42.5  99.1
AVB-19 1.08 <0.01. 55.8 0.37 <0.001  0.02 <0.01 <0.01 <0.01 0.03 42.1  99.4
AVB-20 0.38  0.02 51.7 4.10  <0.01  0.02 <0.01 <0.01 <0.01 0.04 43.0  99.3
AVB-20A 0.39  0.02 . 51.9 4.12 <0.01  0.02 <0.01 <0.01 <0.01 0.04 43.0  99.5
AVB-21 0.47  0.04 48.0 7.36  <0.01  0.03 <0.01 <0.01 <0.01 0.04 43.5 99.5
AVB-22 0.26 <0.01 55.7 0.52 ,<0.01  0.02 <0.01 <0.01 <0.01 0.03 43.0 99.6
AVB-23 2.63  <0.01 55.2 0.27 <0.01  0.02 <0.01 <0.01 <0.01 0.36 41.6 100.1
AVB-24 11.8 0.16  49.2 0.36 <0.01 0.03 0.06 <0.01 0.01 0.05 37.9 99.6
AVB-25 4.76  0.95 52.8 0.75 <0.01 0.15  0.41 <0.01 - 0.03 0.12 39.5 99.5
AVB-26 2.81  0.09 S54.4 0.5 <0.01 . 0.02 0.01 <0.01 <0.01 0.17 41.5 99.6
AVB-27 1.32  0.29 53.8. 0.38 <0.01 0.09 0.10 <0.01 0.02 1.98 41.5  99.5
AVB-28 1.37  0.17  S4.4 0.37 <0.01 0.06 0.09 <0.01 0.01 1.56 41.6  99.7
AVB-29 0.30 <0.01 55.5 0.43 <0.01  0.02 <0.01 <0.01 <0.01 0.1 42.2 98.6
AVB-30 1.86 0.26 36.0 17.5 <0.01 0.02 0.19 0.05 0.02 0.04 44.5 100.5
AVB-30A 1.90 0.27 35.8 17.6 <0.01 0.02 0.16 0.05 0.02 0.04 44.4 100,3
AVB-31 . 405 --0.29 32,7 19.1  <0.01 0.03 0.22 0.04 0.01 0.04 43.7 100.2
AVB-32 - ©22.3 T 0.07 43.6 0.17 <0.0%  ©6.03 0.17 <0.01 <0.01  0.04 33.8 -100.2
AVB-33 5.47  0.77 35.7 14.2 . <0.01 0.03 0.9 0.19  0.04 0.06 42.7 100.1
AVB-34 9.81  0.45 49.5  0.67 <0.01 ~ 0.02 0.27° <0.01 - 0.02 0.02 39.4 100.2
AVB-35 2.65  0.33 43.6 9.84 <0.01 0.02 0.68 0.14 0.01 0.03 43.2 100.5
AVB-36 ' 7.60  0.29 51.0 0.44 <0.01 0.05 0.8  0.03 -0.01 0.03 40.5 100.2
AVB-37 ‘ 2.29  0.45 . 0.31 . <0.01 0.05 0.39 0.02 0.07 0.04 41.6 99.3
AVB-38 1.71  0.50 54.5 0.29 <0.01 0.08 0.27 <0.01 0.10 0.04 42.5 100.0
AVB-39 8.22  2.06 48.2 0.45 0.23 0.26 1.75 0.04 0.42 0.12 37.9 . 99.7
AVB-40 26.1° <0.01 30.1 18.5 <0.01  0.01 <0.01 .<0.01 <0.01 0.10 25.5 100.3
. AVB-40A 26.2 <0.01 30.0 18.6 <0.01 0.02 0.02 <0.01 <0.01 0.10 25.5 100.5

XRF W.R.A. SUMS' INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES

-RAY ASSAY LABORATORIES LIMITED 1885 Leslie Street Don Mils Ontario M3B 3J4  (416)445-5755 Fax (416)445-4152 Tix 06-986947
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REFERENCE FILE 30312 PAGE 2 of 2

XRF - WHOLE ROCK ANALYSIS 17-DEC-87 ) REPORT 3181
SAMPLE_ \ PPM CR RB SR Y 2R NB BA
R T I [ 23 428 28 88 20 263 I
AVB-1 <10 10 262 <10 <10 <10 20
AVB-1A <10 16 277 <10 <10 <10 26
AVB-2 <10 <10 232 <10 <10 15 42
AVB-3 <10 15 110 <10 <10 <10. 34
AVB-4 <10 14 166 <10 <10 <10 80
AVB-5 <10 <10 256 <10 <10 1 39
AVB-6 <10 1 262 <10 <10 <10 75
AVB-7 ¢ <10 <10 274 <10 <10 <10 93
AVB-8 <10 <10 263 <10 <10 12 42
AVB-9 <10 - <10 198 <10 <10 <10 37
AVB-10 <10 <10 249 <10 <10 <10 51
. AVB-10A <10. <10 256 <10 <10 <10 <10
AVB-11 <10 <10 192 <10 <10 <10 45
AVB-12 <10~ <10 . 198 <10 <10 15 90
AVB-13 <10 <10 196 <10 <10 <10 <10
AVB-14 <10 <10 218 <10 <10 <10 38
AVB-15 <10 <10 192 <10 <10 <10 46
AVB-16 <10 <10 229 <10 <10 <10 61
AVB-17 <10 <10 190 <10 <10 18 18
AVB-18 <10 <10 186 <10 <10 <10 37
AVB-19 <10 <10 177 <10 <10 <10 26
AVB-20 <10 <10 215 <10 <10 16 43
AVB-20A <10 <10 227 <10 <10 12 48
- AVB-21 <10 <10 188 <10 <10 <10 19
AVB-22 <10 <10 159 <10 <10 <10 42
AVB-23 <10 <10 490 <10 <10 1 16
AVB-24 <10 1% 341 <10 <10 <10 27
AVB-25 <10 13 466 <10 <10 <10 37
AVB-26 <10 12 426 <10 <10 <10 28
AVB-27 <10 <10 277 23 <10 15 20
AVB-28 <10 <10 136 <10 <10 18 37
AVB-29 <10 <10 318 <10 <10 18 36
AVB-30 <10 <10 103 <10 <10 <10 17
AVB-30A <10 <10 104 10 <10 <10 <10
AVB-31 <10 15 82 15 <10 <10 <10
AVB-32 - <10 15 91 <10 <10 <10 64
AVB-33 <10 10 69 12 <10 16 35
AVB-34 " <10 <10 373 10 <10 <10 43
AVB-35 <10 <10 105 10 <10 <10 <10
AVB-36 <10 <10 281 <10 <10 <10 99
AVB-37 <10 <10 329, <10 <10 0 26
AVB-38 <10 <10 347 <10 <10 <10 68
AVB-39 <10 22 395 <10 <10 1 118
AVB-40 <10 <10 150 <10 <10 <10 32
AVB-40A <10 134 <10 <10 12 25

X-RAY ASSAY LABORATORIES LIMITED

<10

1885 Lesfie Street Don Mils Ontario M3B 3J4

(416)445-5765 Fax {416)445-4152 Tix 06-986947



XRAL

CERTIFICATE OF ANALYSIS

REPORT 3181

TO: STATE OF OREGON GEOLOGY & MINERAL INDUSTRIES

ATTN: GARY BAXTER _ CUSTOMER No. 1368
910 STATE OFFICE BUILDING .
PORTLAND, OREGON 97201 DATE SUBMITTED
Usa ' 12~Nov-87
REF. FILE 30312-04 . Total Pages 2

41 CR.ROCKS P.O. 65683 Proj. LIMESTONE

METHOD DETECTION LIMIT
WRMAJ % WR 0.01
WRMIN PPM WR 10.

X-RAY ASSAY LABORATORIES LIMITED
5>

DATE 17-DEC-87 CERTIFIED-BY ¢ C77L, el o

X-RAY ASSAY LABORATORIES LIMITED. 1885 Lesie Street Don Mils _Ontario M3B 3J4  (416)445-5755 Fax (416)445-4152 Tlx 06-986947



EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

HEMORANDUMN

TO: P. M. Wright.
FROM: B. S. Sibbett
SUBJECT: Sample Library

DATE: December 9, 1986

The recommended way of marking the location of core samples
taken would be to:

1. Place a wooden block in the core box with footage depth
sampled, inches of core taken, and the person or company name of
sampler marked on the wood block.

2. Record the same information on a 5 x 7 card or note
paper placed in the sample library file.

Samples have been marked in this manner in the past, except
they have not always been recorded in the file and some have
failed to put their name on the wooden block.

The master index of cuttings and core samples in the library
needs to be updated. »

The index of proprietary cdre/cuttings should be kept
separate from the index of public data holes.

Most the private samples are being shelved in a separate
room in the SE part of the building (see floor plan Figure 1).
If a locked door was put on this room, access to most private
samples could be controlled.

Priorities for Destructive Sampliﬁg:

It is recommended that once sampling has been approved by
UURI, that samples of 6 or less per 10 foot (box) of core could



be taken and recorded as above. This is a < 5% sample cut of
representative rock units. Sampling of thin, important units,
such as clay altered tuff, should not exceed 10% of the unit
thickness unless special clearance is obtained.

When more than 6" per box or 5% of the core is to be taken,
the core should be sawed lengthwise to provide the split. Unit
contacts which show contact relations, i.e., fault vs.
depositional, should not be sampled unless sawed, and then only
under UURI supervision. ’

Boee S shte?r

Bruce S. Sibbett

BSS:leo



the ESL sample library.
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Figure 1. General layout and location of major sample groups in
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GEO Operator Corporation

A Subsidiary of Geothermal Resources International, Inc.

December 24, 1986

P. M. Wright

University of Utah Research Institute
Earth Science Laboratory Division
391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

RE: Core Hole GEO N-3 .
Cooperative Agreement No. DE-FC07-85ID12613
Additional Deliverables for Phase I

Dear Mike:

Attached herewith are the following items which should complete the
package of Phase I "Deliverables" required under the subject contract:

1. Lithologic Log

2. Drillers Log

3. Hole Completion Schematic

4. Temperatures taken during drilling (from daily reports)

5. Hydraulic Head Data taken during drilling (from daily reports)
6. Additional Temperature Log - 8/18/86

All of the above represent figures, tables, or appendices from ocur final
report and should be so referenced.

We are currently drafting the final figures from our N-1 final report and
the preparation of that document is proceeding on course.

Sincepely,

Chandler A. Swanberg
Vice President
Non-Geysers Project Manager

CAS:yts
Enclosures

cc: J. Combs, GEO (w/o encl.)
W. Drake, DOE " "
R. King, DOE " "
S. Prestwich, DOE " "

1825 South Grant Street, Suite 900, San Mateo, CA 94402 (415) 349-8181



D

GEO-Newberry Crater, Inc.

A Subsidiary of Geothermal Resources International, Inc.

Aug. 18, 1986

Dr. P. M. Wright

‘Utah University Research Institute
391 Chipeta Way, Suite C

Salt Lake City, Utah 84108

Dear Mike:
Attached are the following:
1. Core photographs for GEO N-3

2. Field copy of geophysical logs for GEO N-3

The additional data required under our contract will be

forwarded to you shortly.

Very truly yours,

<2§Q2Z«zzﬁé%a<7é:éva§;bv~“ )

Chandler A. Swanberg, President

CAS/rs

61419 South Highway 97, Suite A, Bend, OR 97701 (503) 389-6681
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Read or Scan: i nomore hardcopy

To: E.FEIMAUER (DOEZ401)
To: F.WRIGHT (DOE44733) :
From: F.WRIGHT (DOE4433) Fosted: Fri 30-Jan—-87 Zs0ébd EST Sys 64
Subject: REFLY TO GEOQ
Acknowledgment Sent

il M T T - Rt

MEMO TO: SUE FRESTWICH
FROMs MIKE WRIGHT

SUBRJECT: MATERIAL FOR REFPLY TO GEO TO THEIR 23 DEC LETTER
TGO BILL DRAEKE

Chan’'s letter to Bill Drake was rather testy, and I think we
should respond in such a way as to defuse the situation somewhat,
while at the same time making it clear that we still have not
received all of the data. To this time, we have received nearly
everything of real importance except the geophysical well logs.
There apparently an honest mixup here. GEO thought they had
delivered copies of the final logs to me when I was at their site
in August to take possession of the core. This is what their
letter of tﬂansmittai, which I brought baclk, says (see material
attached to the letter of 27 Dec to Drake). However, [ believe
that the box they gave me contained only the photos of the core.
I have called them and spoken to Rosemary, their secretary, who
made contact with Chan. 5She called me back to say that they
would sent a complete set of the logs in the mail right away.
These should come in next week, and [ will see that they are sent
off to Rocky Mountain Well lLog as soon as we get them. This will
clear up this problem.

Things that remain lacking are the data from the mercury
wortk and the age dating work. We should tell GEO that we would
like copies of the mercury data even 1+ they appear not to be
useful to GEO. Regarding the age dates, youw will remember that
Chan talked about the topic and gave some dates ™rat the Northwest
GRC meeting in Bend last fall. The dates are extremely valuable,
and I would like to know if more dates are available than he
presented and I think we should have a copy of the material he
presented at that meeting for release on open file.

“The following table, which is an update of the one in by
November memo to you on this topic, shows what we have received
to date and what we still think is lacking. I think we should
strive to get as much of the missing material as possible without
putting unnecessary stress on the (pretty) good relationship
between GEO and DOE.

TTE W £ e [ P S B hi 4 PR

(88)



1. Core Samples (see Note 20 D D
2. Results of age dating N N
J. Results of petrographic studies N N
4. Drilling records (see Note 3) D D
e Temperature during drilling D D
&, Hydraulic head data D N
7. FResults of analysis of drill fluids N N
8. Geophysical well logs (see NMote 4) D D
7. Detailed mercury survey N N
10. Splits of mercury survey samples N N
il. Fhotographs of core ' D D
D = Delivered N = Not Delivered to Date

Note 1. The contract broadly calls for all of the data and

information generated by this project to be delivered to DOE, so
a statement to that effect in any letter or call to GEQO would be
in order. They may have some items beyond what is on this list.

Note 2. GEO has retained some of the core samples which were
unsplit. They have used these for their own studies in which
unsplit core samples are preferable. ™ rThey say that these samples
are available +for others to use. We have noted the intervals

they have retained. Otherwise, we have a complete split of the
core at UURT. :

Note 3. They have not delivered all of the information they said
in their proposal that the drilling record would contain. We
have no information on lost circulation amounts, times, depths,
etc nor the location of water entries. I do not know whether
they have these data and have not sent them or whether they did
not collect some of these parameters.

Note 4. Chan told me that they had digital tapes of the Dresser
logs for N-1, but they did not deliver these to me or to Rocky
Mountain Well Log. I digital information exists, it would
surely be worthwhile to have in the public domain. Digital data
for the N-2 corehole would likewise be nice to have.



GEO Operator Corporation

A Subsidiary of Geothermal Resources International, Ine.

December 23, 1986

Mr. William C. Drake, Chief
R&D Contracts Branch
Contracts Management Division
US Department of Energy

Idaho Operations Office

785 DOE Place

Idaho Falls, Idaho 83402

RE: DATA FROM CORE HOLE GEO N-1 .
(Cooperative Agreement No. DE-FC07-85ID12612)

Dear Mr. Drake:

I am responding to your letter of December 12, 1986
regarding the above captioned data which was most disconcerting
to GEO and appeared to have been written without benefit of the
facts surrounding this industry-government Jjoint geothermal
research effort (see enclosures). All of the data, the
"deliverables" required by DOE as part of Phase I (Drilling) were
submitted to UURI on January 31, 1986 and I am attaching
documentation to this effect (see enclosures). Our revised
billing to DOE covering these same drilling activities was
submitted February 6, 1986 (original billing was dated January
29, 1986) so that all deliverables were in the hands of DOE prior
to the processing of our invoice.

We feel that our submission of the captioned data was timely
and reasonable in that our submission was coordinated with and
responsive to the release by UURI of the data to the general
public. That is, the availability of the data was announced by
UURI in the "Cascade Newsletter" #2 dated February 7, 1986 with
actual access on February 24, 1986. In summary, the captioned
data was "on the street" within 3-1/2 months after cessation of
drilling operations.

Regarding core hole GEO N-3 (Cooperative Agreement DE-FC07-
85ID12613), the Phase I data was submitted on August 18, 1986
(see attached), eighteen days after cessation of drilling
operations. This date was also coordinated with UURI who took
physical possession of the DOE core split at the same time. Our
invoice covering Phase I drilling operations was not submitted to
DOE until October 7, 1986. Careful inspection of our August 18th

1825 South Grant Street, Suite 900, San Mateo, CA 94402 (415) 349-8181

Carfse a. Geophysical logs

3 ]de b. Temperature logs

TEE C. Lithographic logs

t[30/8€ d. Drillers log

(fa1] 86 e. Hole completion schematic

131 f€L f.  Temperatures measured during drilling
ey ROPOETS %. Hydraulic head data taken during drilling

WENELE

.t> Other data collected during Phase I

C— sk PHOTORRA LS 3 ' $157,651.32

’

1895 South Grant Street. Suite 900. San Mateo. CA 94402 (415) 349-8181

U R TETHE S el W B M A AN At A e S LS Rt W R IR ATE Pl IS L ACanant i cn AR M At DA A R AR N



j

) _ARTICLE [II - FINANCIAL SUPPORT

C OEG.LJO[Q‘ tEO N \3

Cooperative Agreement No. DE-FC07-85ID12613

/

A.  Estimated Cost. The total estimated cost of the work under this

Agreement is Four Hundred Twenty-Nine Thousand Four Hundred Fifty-Five

Dollars ($429,455). For performance of work under this Agreement, the
agreed share ratio of total allowable costs is 49.5% DOE and 51.5%
Participant. The Participant shall be reimbursed by DOE for not more than
49,5% of the costs of the project determined to be allowable in accordance

. with General Provisions, Section 29, entitled "Allowable Costs." The

DATE SuB el

remaining 51.5% of the cost of the project so determined shall constitute
the Participant's share for which it will not be reimbursed by DOE. If at
any time the Participant has reason to believe that this or any revised
estimate is in error, the Participant shall so notify DOE in writing and .
provide DOE with a new estimate with the next monthly Federal Assistance
Management Summary Report.

B. DOE's,Financial Support. The total cost to DOE for all the work
under this project 1s Two Hundred Twelve Thousand Five Hundred Eighty
Dollars ($212,580), and under no circumstances will DOE's support exceed
this amount. This limitation includes termination costs, if any.

C. Participant's Financial Support. All costs in excess of the Two
Hundred Twelve Thousand Five Hundred Eighty Dollars ($212,580) to be _
provided by DOE will be borne by the Participant. The estimated cost to the
Participant is Two Hundred Sixteen Thousand Eight Hundred Seventy-Five
Dollars ($216,875).

D. Obligated Funds. The amount of funds presently obligated to this
?greement by DOE 1s Two Hundred Twelve Thousand Five Hundred Eighty Dollars
$212,580).

ARTICLE IV - PAYMENTS

Progress Payments will be made on the basis of allowable costs incurred
subject to the applicable cumulative ceiling. Invoices shall be submitted
to DOE upon completion of each milestone. : -

‘ Maximum Cumulative
Milestone Amount Payable by DOE
Phase | - Drilling

1. Submittal of the following Phase [ data:

]

s/wwj?,  a. Geophysical logs
¢/i&f96 b. Temperature logs
o c. Lithographic logs
o d. Drillers log
<= e. Hole completion schematic
o rogorys foo Temperatures measured during drilling
DAy peTS g, Hydraulic head data taken during drilling
31:7(%, h't> Other data collected during Phase I . $158,439.57

Core P Hxipe LS -3-



Geothermal Resources International, Inc.

7 Qctober 1986

‘Mr. Ronald A. King

U.S. Department of Energy
785 DOE Place

Idaho Falls, Idaho 83402

RE: DOE Cascades Geothermal Drilling Program
Cooperative Agreement No. DE-FC07-85ID12612

Dear RonN,

Enclosed is GEO Operator Corporation's (GEOOC) statement for
costs incurred during the drilling phase (Phase I) of corehole N~
3 at Newberry Crater, Deschutes County, Oregon. Documentation
supporting the statement is also included.

The documentation consists of vendor invoices and GEOOC
employee expense reports. A summary of time devoted by Dr.
Swanberg is also enclosed. Time reports for other employees are.
available upon your request. Lead schedules, summarizing the
data in the supporting documents, are provided for each support
type. Vendor invoices have been approved for payment (to
vendors) by Dr. Swanberg. The GEOOC employee time sheets and
expense reports were prepared on a timely basis and approved by
management. ' _

We allocate labor costs based upon the hours spent by
employees on the various projects undertaken by the company. The
rate used for each hour of labor by a salaried employee is based
on the employee's monthly salary divided by the total hours
worked that month. Therefore, the rate typically will fluctuate
each month (depending on the number of hours worked). Employees
receiving hourly wages are "charged out" to projects at their
nourly wage. A burden rate of 27.78%, which covers all employee
overhead, is assessed to every labor dollar committed through
June 30, 1986. Effective July 1, 1986 the burden rate is
29.08%. Note that while costs incurred for the drilling phase of
the project (Phase I) exceed the budgeted costs, our funding
request is only for the amount DOE projected to pay. If
possible, please transfer funds to the following account:

Bank of America

San Francisco, California
GEO Operator Corporation
$12331-07745

1825 South Grant Street. Suite 900, San Mateo. CA 93402 1-45) 319-3232



Mr. Ronald A. King
7 October 1986
Page Two

Should any questions exist in regards to the statement of cost,
please contact me. -

Sincerely, .
G B
Bruce K. Thiesen

Geothermal Accounting Manager

BKT:dap
Enclosure.
cc: Chandler A. Swanberg



Period of Performance Covered by this billing

GEO Operator Corporation

A Subsidiary of Geothermal Resources International, Inc.

STATEMENT OF QOST

October 7, 1986

May 01, 1986 to September 30, 1986

Voucher No.

Cooperative Agreement No. DE-FC07-85ID12613

Contract Amount:

$429,455

Consultants

Material

Direct Labor

Labor O/H

Travel/Living

Other
Sub-Total

GsA ( 7%)
Sub~Total

Less Cost Overrun

Sub~Total
Less GEO's Share (50.5%)

DCE Share (49.5%)
Less 10% Retention

Total Payment Due:

Doe Share:

Current

$143,002.02
107,283.77
22,073.04
6,298.97
11,278.58

_133,042.42

- $422,978.80

__29,608.52

$452,587.32

132,507.38
$320,079.94

_161,640.37
$158,439.57

15,843.96

$142,595.61

$212,580 (49.5%)

1

GEO Share:

Cumulative

$143,002.02
107,283.77
22,073.04
6,298.97
11,278.58

133,042.42
$422,978.80

29,608.52
$452,587.32

132,507.38

1 $320,079.94

_161,640.37
$158,439.57

15,843.96

$142,595.61

$216,875 (50.5%)

CERTIFICATION: I certify that this invoice is correct and in accordance with

the terms of the Cooperative Agreement and that the costs included herein have
been incurred, represent payments made by the participants except as otherwise
authorized in the payments provisions of the Cooperative Agreements, and

property reflect the work performed.

(s ignéture)

Vice President, Non-Geysers Project Manager

(Title)

1825 South Grant Street. Suite 900, San Mateo. CA 94402 (415) 349-8181



UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
- 391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

MEMO TO: MARSHALL REED
FROM: MIKE WRIGHT W

SURBJECT: BLACEWELL LOGGING IN THE CASCADES HOLES

DATE: 28 JAN B7

Enclosed is a copy of material sent to me by ID a few weeks
aga. It is Dave Rlackwell ‘s report on his mapping project and a
copy of the logs he took in the two holes at Newberry and the

hole at Clackamas.

I think that these data show the bottom of the near-surface
in Newberry-1 at about the same level as we have

hydrologic =zone
about 1 km. However, the

been talking about before, namely
bottom of the near-surface hydrologic zone in Newberry-3 is much

shallower, about 575 m. In both cases, the zone is well defined,
with sharp increases in the temperature below. For Newberry-3,
the isothermal zone at about S0 deg C below S75 m indicates
vertical movement of water  at this temperature, and seems quite

anomalous.
at Clackamas, noted as Breitenbush

with the battom of
with a gradual

In Thermal Pawer’'s hole
by Elackwell, the picture is a bit different,
the near-surface hydrologic zone about 300 m and
temperature increase below.

These data are interesting in terms of the hydrologic regime
in the Cascades, and seem to indicate that just about anything
can happen. In the Newberry area, we apparently have a case of
different zones of high vertical permeability separated by zones
that are quite impermeable, whereas at Clackamas, the section
seems to be uniformly low in permeability and of uniform thermal

conductivity. '



A . U.S. DEPARTMENT OF ENERGY
FEDERAL ASSISTANCE PROGRAM/PROJECT STATUS REPORT

-ORM E1A-459F =

FORM APPROVED
10:801

© OMB No. 1900-0127

" 1. Program/Project Identification No. 2. Program/Project Title 3. Reporting Period
DE-FG07-861D12623 Geothermal Map of the United States Z=1-86_ through_9-30-86
4. Name and Address ‘5. Program/Project Start Date

David D. Blackwell 11/1/85
Department of Geological Sciences, Southern Method1st University [ 6. Completion Date
Dallas. Jexas 75275 A 9/30/87

7. Approach Changes

D None

8. Performance vanances Accomplishments, or Problems

During the fourth quarter.of the project work continued on thé U.S. Geothermal map data
base and field work was initiated for the Cascade Range cost shared. part of the project.
The map data base project is approaching .completion although contributions from collaboratofs
are lagging. Contributions fromMarshall Reiter (Southwest), Ed Decker (Northeast and East])
Doug Smith (Southeast), Wi1l Gosnold (M1dcont1nent) Paul Morgan (Midwest), and.Jim Witche
(Arizona and. New Mex1co) are expected, but not in hand.

During September 1986, temperature logs were made in several Cascade holes. Included we
the Thermal Power CTHG-1 hole, and GeoOperator holes N-1 and N-3. A copy of the temperatur
depth plots is included. The quality of the GeoOperators hole curves are poor due to intr
hole water flow induced by connecting confined aquifers (artesian in the case of N-3, and
subhydrostatic in the case of N-1). To avoid this problem the holes should have been
grouted. Gradients in all the holes are equal to or greater than the expected high regional
values and so the results are encouraging. The temperature-depth logs for the CTHG-1 and

o N-3 wells are not at complete thérmal equilibrium and so these holes, as well as the.Cal-
‘i, Energy hole currently drilling at Crater Lake, will need to be Jogged during the summer 1997.
‘ [:gpmples were collected at the UURI core. facility in Salt Lake City for thermal conduc-
i tivity analysis. At the time of this report the: preparation of the samples has begur.

{ 9. Open ltems

;,f 3 None

"10. Status Assessment and Forecast _

The Cascade Study is on track. The map cbmp]etions is'behind,scheduje, but shou]d be
~back on track by 12/15/86. - : e |

] No Deviation from Plan is Expected

11. Description of Attachments .
T J (,L»-;."\-.“v‘ "i"\‘“-. [
{3 None A

: 12 Signan_sve of Recipient and Date

> Yool 1§/ 6

13. Signature of DOE Reviewing Representative and Date
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IN REPLY xeurex 1u:

. L . 3260 (920)
United States Department of the Interior OR 11987
| OR 12004
BUREAU OF LAND MANAGEMENT OR 12442

OREGON STATE OFFICE
P.0. Box 2966 (826 NE Multnomah Street)
Portland, Qregon 97208

Jody : Spooner “
 Environmental Coordinator - o . JUL 16 1987
GEO-Operator Corporation : S
1330 North Dutton Avenue, Suite A S
Santa Rosa, California 95401

Dear Ms, Spooner:

We have received and reviewed the completion reports and Notices of Intent to
Abandon (NIA-Sundry Notices) for wells N-1, N-2, and N-3, transmitted by your
letter dated July 14, 1987. Your Notices of Intent to Abandon will be accepted
with the following additions: o

Wells N-1 and N-2:
g * All cement shall be placed in the hole by pumping through drill
! pipe or tubing.
i - The cement used shall meet the requirements of API Class cements.
* Set a 200 foot plug (100 feet in and out) across the surface casing
i shoe or from 100 feet below the shoe toc the surface.

& The casing shall be cut off six feet below ground or at the bottom
i of the cellar, then capped with a welded plate.

Well ﬁ-3:

The above additiomns for wells N~1 and N~2 apply also to well N-3, In
addition, the water zone (acquifer) indicated in the area of about 3,750
feet in N-3 needs to be cemented off. To do this you will need to set, at
minimum, a 200 foot cement plug from 3,650 feet to 3,850 feet.

After the holes have been plugged, the actual performance is to be documented
with a Subsequent Report of Abandonment (SRA-Sundry Notice) in accordance with
43 CFR 3264.2-2.

It is also pointed out that the surface management agency 1is the US Forest
Service and not BLM as marked on your completion reports.

If you have any questions, please call Steve Henderson, Petroleum Engineer, at
(503) 231-2048.

1@& ¢.1 (DBE) Sincerely, g
Milce bunq'tﬂ(} ‘ e ﬁUUb ¢4;'2é * : |
Sason /’rfr/wlc/\ ,DOE ,i,/w . :
. ttcza / Leroy“M. Mohorich
(C, D‘(ynrwm?n‘{hy (7“/;7'7 Acting Deputy State Director
D06 for Mineral Resources

cc: Dennis Davis, Prineville DO
Dennis Simontacchi, Lakeview DO


file:///-it

GEO Operator (brlmmliun

A Subsidiary of Gesthermal Resourees lutecuational. Tne.

July 14, 1987

ATE OFFICE

VIA_FEDERAI EXPRESS

) !M OF'tAsNTD MANAGEMT N
Mr. Steve Henderson

U.S. Department of the Interior -

Bureau of Land Management

Oregon State Office

Lloyd Center Tower Building

825 N.E. Multnomah Street, 15th Floor

Portland, OR 97208

Dear Mr. Henderson:

Re: Sundry Notices for Abandonmént

Attahced is a copy of the package previously sent to Mr.
Mohorich regarding gradient holes N-1, N-2 and N-3. I will
be contacting you on Thursday.

Thank you for your assistance in this matter.

Sincerely,
Jody Spooner
Environmental Coordinator
JS/bMe
Enclosures

EN87-138.JS
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A : (}li()()ln-mmf (fuqmrulicm m‘
A Subsiciary of Geothermal Resaneces Tnternatiomal. foe. 1 !
| it o tsmer 1Y
July 7, 1987 TE OFFICE
‘ BUREAL O LAND MANAGEMEL

U. S. Department of the Interior
Bureau of Land Management
Oregon State Office

825 N.E. Multnomah Street

P. 0. Box 2965

Portland, OR 97208

Attention: Mr. Leroy Mohorich, Chief
Fluid Mineral Resources

Gentlemen:

Re:" Sundry Notices for Abandonment
of N-1, N-2 and N-3

Enclosed please find the Geothermal Sundry Notices which contain proposed plans
to abandon the above-mentioned holes. Also attached are the Completion Reports
for each test hole. The downhole abandonment plans have been designed pursuant
to Geothermal Resources Operational Order No. 3.

GEO is under contract with the Department of Energy to abandon N-1 and N-3
prior to August 1, 1987, and would like to abandon N-2 within the same time
frame. :

Please feel free to contact me if you have any questions. Your assistance in
this matter is greatly appreciated.

Sincerely.

. /{’ﬁ/
‘ Jody Spooner
o - Environmental Coordinator
JS/bMe
Enclosures
EN87-131.JS

cc: Chan Swanberg, San Mateo
Pete Hansen, San Mateo
Cliff Walkey, Bend

19 P42 AT -1 ™ ..



Form: USGS 9-1938 ~ MITED STATES ceParnwet or TME INTERION
GEOLOGICAL SURVEY, CORSERVATION DI/ISiow

The U.8. Geological Swrvey Tequeste this foru er ether Supervisor approved Corm
Lriplicats vith requisite 4ttachments with the SWervieor. The Supervises Sust
to any lease opsracions.

GEMS:: " LEASR SERIAL WO,
OR-12004

e —
- SUNPACE MARRGER

Ta.  WELL TYPE: PRODUCTION ({ ) TRJECTION () mm” m&ﬂ [ T

1b. WELL STATUS: .
Permanent Abandonment , . v

I, WE OF IESSEE/CPERATOR : m- Volcano
GEO Newberry Crater, Inc. . kz sic. Y., R, AN,
3. AGGRESS OF OFERAICR . S25, T22S, RI2E

* §1419 S. Highway 97, Suite A, Bend, OR 97702

. LOCMIIoN OF VELL OR FPACILITY ) ‘Deschutes
3600' W and 2750' N of SW cormer of S$25, T22S, RI12E "Oregon

IT. Tt &F WX :
CRANEE PLANS ()' CONIVERT 70 INJECTION () PULL OR ALERR OMTNG [N
SITR AND ROAD COMFTIICTION {1 TRACTURE THST ) MRTINE COWLETS
COETRUCT MEN PRACDUCTION PACILITING ( ) SE00T OR () ABANDON
ALTER EXISTING PROOUCTION FACILITING ( ) MPAIR WEII () [ ] ()

15, DESCAIEE FIOFOSED OPERATIONS (Ore this epase for well astivities ealy. Ues lastrustiens fer swrrent wall empditisns eu reverse)

Proposed oﬁerations for permanently abandoning GEO N-1 include the followirig:
"l. Separate 1.9" 0.D. tubing (J-55) from4" LP Flange by cutting with torth.-

2. Remove 7-1/16 x 4-1/2" HW well head,. 2" ball valves, and 4" LP flange from 4-1/2"
HW regular casing.

3. Cement from surface 4-1/2" HW casing to a minimum depth of 15 meters (50 feet)
measured from 2 meters (6 feet) below ground level with ASTM Type 1 &ll1 Portland
Cement.

4. Cap casing by welding steel plate on stub.

5. Remove cellar cribbing.

6. Backfill cellar and restore surface area as specified by USFS.

16, OESCRIBE PROPOSID OPERATIONS (Use this apese for all activities other than vell wesk)
- »

‘ :

17. 1 hazeny the 18 tswe and m . ‘ .
umwf\« smng Environmental Coordinator oy July 7, 1987

(This space fer ;.hm‘.n)

APPROVED BY 7na DATE

“ONDITIONS OF APPROVAL, IF M.

This permit is required by lov (30 U.8.C. 1023} regulatiens: 30 CFR 370.34, 30 CPR 370.38, 30 CFR 270.45, 3O CYR 270.71-1, 30 CFR 370.1?. Federal
Code (10 U.8.C. 1001) makes it @& oriminal offens

€0 maks & wilifully false statemsut or SUpCeeantatien 5 any Daparwment ox AJOncy of the Uniced $tates s ¢o any matter withia its jurisdicticn.

|
%
|
i
|
|
|
|
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form: USCE 91938 UNITED STATES OEPARTIENT OF TME INTERION
GBOLOGICAL SURVEKY, COMSREVATION DI/IStom

triplicate with requisite ettachments with the Supervieor. The Supervisor must appreve this permit prior
to any lease operatioms.

la. WELL TYPE: PRODUCTION ( ) ) KEAT EXCEANGE an ¢ (@]

. m:m-
Permanent Abandonment
T. T WME OF LESSEE/OPEBATOR.
GEO Newberry Crater. Inc.
3. ADCRESS 0

vo Ruo B.E WM.

829. T21S, RI2E

61419 S. Highwa 97, Suite A, Bend OR 97702 "

13. LOCATION OF WELL OR FACILIVY Deschutes
2175' S and 1130' W of NE corner of S29, T21S, RI2E Oregon
Quem ras O COVERT %O IAIECTION ) PULL OR ALEER CASTNG )
SITR AND ROAD CONSTIICTION ) racTus Tet ) MITIINE COPLETS
COMSTIICT WEN PRODUCTION PACILITIES ( ) SMO00Y O ACIDINS 0 ABASDON
ALTER SXISTING PRCOUCTION PACILITINS ( ) MPATR WEIL ) onma O

o, OCICRINE PRCOPOSID OPERATIONS (Uve this spese fer well astivities ealy. Se0 insurwticns fer eawTent well canditions en severse)

Proposed operations for permanently abandoning GEO N-2 include the following:
1. Separate 1.9" 0.D. tubing (J-55) from 4" LP Flange by cutting with torch.

2. Remove 7-1/6 x 4-1/2" HW well head, 2" Ball valves, and 4" LP Flange from 4-1/2" HW
regular casing.

3. Cement from surface 4-1/2" HW casing to .a minimum depth of 15 meters (50 feet) meas—
ured from 2 meters (6 feet) below ground level with ASTM Type 1 and 11 Portland cement.

4. Cap casing by welding steel plate on stub.
5. Remove cellar cribbing.

6. Backfill cellar and restore surface area as specified by USFS.

1. mmm(n‘m"h-ﬂn«u&m.&qﬁ-iﬁnﬁ)

.

i0se gyverve pife if nesded)

~ 17, 1 hereby certify that tsus and eerTest .
'MW/ erma ENVIRONMENTAL CQORDINATOR o July 7, 1987

(This space Mﬂ:ﬂ -i-'r

APPROVED Y 7”ne
MDITIONE OF AFPROVAL, IF ANY. :

This permit is required by law (30 0.8.C. 1023); regulasienss 30 CVR 270.34, 30 CPR 170.35, 30 CFR 170.48, 30 CFR :n.n-x. 30 Crm 270.72, Pederal
Stigulatiens .. «.C. 1001) makes it & criminal offense
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. 13
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' form;: USGS 9-1980 UNITED $TATRS OEPARTMENT OF TME INTERIOR .
GEOLOGICAL SUBVEY, COMSERVATION DI/ISTOM

The U.8. Geological Survey requests this fore or ether Supervisor agproved iu‘uum.‘ulu&
triplicate vith requisite attachments with the Supervisor. The Superviscf BuUsSt approve this permit prior
to any lease operations.

Ta. WELL TYPE: PROOUCTION ( ) wml) WO DCEAGE () mﬂﬂ OTMER ()

1b. WRLL STATVA:

. SUNPACE WNIDGER: BLA ( ; 3 !
Other ( |

[ ]
Volcano F1

ORD2086DNE

—rtermanent Abandonment ' : - FIED Sh AREk
3. WM GF LESSEE/OPEBATOR : . - I Newberry Vol
GEO Newberry Crater, Inc. . . e?ﬂ.L?ZJ:.Cano
Py : S24. T2
61419 S. Highway 97, Suite A, Bend, OR 97702 - » T20S, RI2E
137 00aTon Or WeLL om FACILITY , - Deschutes
4100' N and 500' E of SW corner of S24, T20S, RIZE " Oregon
T N oF Wax )
cusas LA 0 CowveRr w0 DAIECYTON O FULL OR ALFER CASTIG O
SITE D ROAD CONSTRUCTION (38 ] FRACTUER TEST () WRTIFLE COPLETS
CONSTRUCT WEM PACDUCTION PACILITIRS ( ) SuCOT OR ACIDIN ) ABANTOR
ALTER SXISTING PRODUCTION PACILIYTIES ( ) NEPAIR WELL ) OTIER )

13, OESCAIAE PROFOSED OPERATIONS (Use CALS epace fer well astivities ealy. Bee Lastrustiens for ewrTest well eemditions en reverse)
Proposed operations for permanently abandoning GEO N-3 include the following:
1. Separate 1.9" O;D. tubing (J-55) from 4" LP Flange by cutting with torch.

2. Remove 7-1/16 x 4-1/2" HW well head, 2" Ball valves, and 4'" LP Flange from 4-1/2" HW
regular casing.

« 3. Cement from surface 4-1/2" HW casing to a minimum depth of 15 meters (50 feet) meas-
~ ured from 2 meters (6 feet) below ground level with ASTM Type 1 and 11 Portland Cement.

4. Cap casing by welding steel plate on stub.
5. Remove cellar cribbing.

6. Backfill cellar and restore surface area as specified by USFS.

16. mimmm (Use this spase for all ectivities other than well wesk)
[ 3

{Use geverse side (£ needed)
17. 1 naveby certify that foxeguing W and eerTest

s1am0 s ZLpvivonmental Coordinafor ‘o _7/7/87
— 7—7

(muquofchﬁmu;f

APPROVED DY 7ns DATE

OWOITIONS OF AFPROVAL, IF AV

This permit is sequired by lew (30 0.85.C. 1023} regulatiens: 30 CFR 170.34. 30 CFR 270.3S, 30 CFR 170.45, 30 CFR 170.71-1, )0 CFR 270.72; federel
Geothermil Lease Terws and Stipulstions and other regulasery requisressacs. The Onitad States Criminal Osde (10 U.5.C. 1001) makes it & cTiminal offen:
t0 sake & vilifully false statamsat er Fepresentatien ts any Deparwumsat ex Aguncy of the United SRatas a8 0 any aatter within its jeriediction.
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" Newberry Crater
o

« oo Ao 0.0 A,

GEO~Newberry Crater, Inc.

). AONAS OF LESLEE/QPCRATOR ac . p,—sﬁzaﬁﬂﬂulzz
61419 South Highway 97, Suite A, Bend. OR 97702 Aggsghussngﬁ_

18. (OCATION QF wRil 1. &
Ad swrteces 4100'N & S00'E of SW Corner of S24, T20S, RI2E | OR
At Top of Predustien Senss
AR Tetal Owpans

1. W OF (LBSCL/OPCAATOR

XY, iFe e SATE 1.3, PEACRID
6=-2-86 7-29-86
Ne. CHOLETIOR OATE (A

[ [ tRoaty 0 prewuce:

o o™ , : N/A
asesusad 4002 ' , frw veruests Not surveyed Y. SSally SLLIs rreavass
Asssusede N / A Trus Versienls . N / A

T amnen aowe K T T 57507
MEFTMOKE ATWN SR () MAP () 0P () TR () &2 () CADEIERAD FLANS () OTWMER ( )

o u‘mumum (] wafid (1 w8 () Fow () ones 0 Temperature None :
e 1] W
&l 35?55 'ﬂg caﬁng
- L | | - 454'-1702° HQ 2.5"
IR « mavad Logs (Dresser) in order. Temp/Caliper/Acoustic T7027-3002" NQ 1.785
Fraclog/Nuetron (all to TD)/Gamma Density (to 1700' i.e. bottom of stuck HQ rods)

2 SR
Sise ! Yeignt Grede Callags o 4 Jepthe Ses sele Siss Congnting Acewrd

" . e | shee_ LOiNerY veiume:
4.5 10,.7¢ A=33 |

Diamond Drilll Surf, ! 454° S-5/8" 25 cu. fr
Flysh Joint -
Threads Ip

FE
Siae veigat Grade [Collace ¢ Theeads] vop Setean Pestorated lacesvels Camancing Lecerd
. u;g:n iuse

s, TR MCoNe 17, et L ACI3. PRACTUAR, GTC. (6a%ail (YPU, «mmunt. iAtecveis
- Sise waight Srede Sopen Set Paghiaw Al .

: ‘ =53 14002° | Filled »_sbandoogent mud.
,]_ . 1led hole with

e Nysl ne. Denpicy (e /() gise ingervejs

19. ATTAQUENTS & PALVIOUS SUSARITTALS: (16€ all feports, surveys. 1a6¢a ond LOgE. AGL Li8ted LA Ltal (], wAICA AAVE resulted (FOB J€11LiNq and comp.ec..-
opecations. List relevent previowsly (winiohed 4ata vith Gate of cudmittal Cofesrenged.

. «u.m?u. PRODUCING () SWUT-IN ( ) GUSPENCRD ( ) mta” EPABAL | )} EAT CIOMANCE [} mz’j CATER SUPPLE ¢ 1 JDKA
T 05 vou Salba Wl WL 0 i 5oLy TN,
No

33. 1 necedy cegtaty % ond Lhe ottashed A2{0MNation 16 COoUPLote end SETULELE SEOOCELAY O AS 8004 of By ASDioeqe.

wra Senior Environmental Coordinatar wn \L26-96
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MAIL ME DDEZ401 AR "GEQ DATA"

MEMO TO: SUE FRESTWICH
FROM: - MIEE WRIGHT
SURJECT: MISSING GEO DATA ON CASCADES FROGRAM

DATE:: 20 NOV 86

The following list shows the data that we have received and
that which is still missing from GEO Operator on the Cascades
Deep Geothermal Gradient Drilling program. The contract calls
for all items of data except those that require extended study to
be delivered to UURI Ffor public dissemination within one month
after the drilling ends. As you can see, we lack most of the
data for N-3%;, and the drilling stopped on 1 Auyg B86. GEO was also
quite late on the delivery of data for N-1 last year, and vou can
see from the chart that some of this data is still not delivered.
Last vear they informally asked for extra time to allow analysis
and writing of a publication so that they could not be scooped in
print. There is probably some of the same motivation this year,

although I  EkEnow they have been busy, too. I have had about a
dozen calls in the past month asking when we will make a data
release, and it dis clear that some people are becoming a bit

impatient.

ITEM (see Note 1) v N-1 N~
Plwg + cbond onrnanx Pan O N

1. Core Samples (see Note 2) D D
Z. FResults of age dating i NY N
F. Results of petrographic studies N D L N
4., Drilling records (see Note 3) PN %SNS o
5. Temperature during drilling D ) MDD
&, Hydrauwlic head data D MO
7. FResults of analysis of drill f1u1d5 MO N
g. Geophysical well logs (see Note 4) D HMD
9. Detailed mercury survey ;N/D N
1G. Bplits of mercury survey Jamples 7 N N e
11. Photographs of core D D

Lq \1. 9dneM3hc of nole empletion ' N ©

NﬁL\ﬁ D = Delivered N = Not Delivered to Date

B whnologic Log by weil site Geologist ) o N

Mote 1. The contract broadly calls for all of the data and
information generated by this project to be delivered to DOE, so
a statement to that effect in any letter or call to GEO would be
in order. They may have some items beyond what is on this list.

Note 2. GED has retained some of the core samples which were
unsplit. They have used these for their own studies in which
unsplit core samples are preferable.  They say that these samples
are available for others to use. We have noted the intervals


file:///v-/-V/o/oqic

they have retained. Otherwise, we have a complete split of the
core at UURI. :

Note Z. They have not delivered all of the information they said
in their proposal that the drilling record would contain. We
have no  information on  lost circulation amounts, times depths,
etc nor  the location of water entries. I do not know whether
they have these data and have not sent them or whether they did
not collect some of these parameters.

Note 4. Chan told me that they had digital tapes of the Dresser
logs for N—-1, but they did not deliver these to me or to Rocky
Mountain Well Log. If digital information exists, it would
surely be worthwhile to have in the public domain.

IS

LEND



TEMPERATURE - DEPTH LOG
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CASCADES DEEP GEOTHERMAL GRADIENT DRILLING PROGRAM

STATUS OF GEO-NEWBERRY N-3

Spud Date

Expected Completion (4000")
~Drilling Contractor

Core Recovery

Planned Compietion

Geophysical Well Logs Planned

6/2/86

8/1-4/86

Tonto

50 - 95%

1-1/2" Iron Pipe |

Temperature, Resistivity, Caliper
SP, Sonic, Gamma-Ray, Induction,

Fraclog



CASCADES DEEP GEOTHERMAL GRADIENT DRILLING PROGRAM

STATUS OF THERMAL POWER CTGH-1

Spud Date : 6/8/86
Expected Completion 8/1'2-16/86
DriIIinngontra'ctbr | " 'Boyles Brothers
Core Recovery | 90 - 100%
Planned Completion Iron Pipe
- Geophysical Well Logs Planned Temperature, Fiesiétivity, Caliper,

SP, Sonic, Gamma-Ray, Density



CASCADES DEEP GEOTHERMAL GRADIENT DRILLING PROGRAM

STATUS OF GEO-NEWBERRY N-3

Spud Date

Expected Completion (4000
‘Drilling Contractor

Core Recovery

Planned Completion

Geophysical Well Logs Planned

+ 6/2/86

8/1-4/86

Tonto

50 - 95%

1-1/2" Iron Pipe |

Temperature, Resistivity, Caliper
SP, Sonic, Gamma-Ray, Induction,

Fraclog



 GEO-NEWBERRY COREHOLE N-3
| o - ~ | [ Temperature,°F
200°F _ ' S o | from BHT
saook [ | me

150°F |
$300K

100°F |
$200K

50F |
$100K

0°F

| - 1 1 | | 1 1 1
$OKO 500 - 1000 1500 2000 2500 - 3000 - 3500 4000
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GEO NEWBERRY COREHOLE N-1-

G—O Costs $K

[&--El Temperature,°F
from BHT

100°F [

h@ rotary to core

@ Size down

" straight-line drilling cost

l | I l ]

E !
1000~ 1500 2000 2500 3000 - 3500 4000
DEPTH IN FEET |
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DEPARTMENT OF ENERGY

CASCADES DEEP GEOTHERMAL GRADIENT
DRILLING PROGRAM s

OBJELCTIVE:

Sponsor resedrch to characterize
the deep hydrothermal regime of
the Cascades in order to define its

geofhermal pofential.

PHDGRHM MANAGEMENT:
DOE/Idaho Operahons Offlce

TECHNICAL COORDINATION:

University of U’rahu Research Institute

MECHRANISM:

Solicitations for Cost-Shared Drilling
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CASCADES DEEP GEOTHERMAL GRADIENT bRILLING PROGRAM

PROGRAM ELEMENTS

Thermal Gradient Drilling
Data Acquisition

Lithology

Geophysical Well Logs

Hydrology

Surface Studies

Data Integration and Interpretation

Technology Transfer

Open File Release o:f' Data and Core

Case Studies
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CASCADES DEEP -GEOTHERMAL GRADIENT DRILLING PROGRAM

STATUS

First Solicitation (closing date 4-29-85)

GEO Operator Corp |
“Two Coreholes at Newberry |
~ N-1 4000 ft. (public data)
N-3 40021t
Thermal Power Company
- One Corehole near Mt. Jefferson

CTGH 1 4800 ft.

Blue Lake Geothermal

Proposer Unable to Arrange Financing
| <><>Pro;ect CancelledOO

Second Solicitation (Closmg date 5-30-86)
Callfornla Energy Company, Inc

One Corehole (MZI-11A) Now Dnlhng
- Near Crater Lake (Mazama)
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«=mM{, Jefferson ~

= hree Sisters

NEWBERRY

Priest et al., 1983
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- CASCADES DEEP GEOTHERMAL GRADIENT DRILLING PROGRAM .

'SCIENTIFIC STUDIES

# NEWBERRY
Heat Flow - GEO and Southern Methodist
“Downhole Hg - GEO
Alteration - USGS
Volcanic Stratlgraphy U of Wyomlng [ NSF -
Correlation of Electric Logs with Alteration - UUR
Analysis of WeII Logs UURI '

# CLAKAMAS - | .
Heat Flow - Southern Methodist
Alteration - USGS
- Volcanic Stratigraph‘y - DOGAMI
Analysns of Well Logs UURI

* MAZAMA |

Heat Flo_v_y____- Southern Methodist
Alteration - USGS

Volcanic Stratigraphy - UURI.
Analysis of Well Logs - UURI
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'CASCADES DEEP GEOTHERMAL GRADIENT DRILLING PROGRAM

OPPORTUNI

- Hoies avallable for down-hole experlments
for one year

¢ Core stored at UURI; available for study

- GeophySiCaI well logsﬁ and other acquired data |
- available for study

* Correlatlon of surface studles W|th down hole
- data .
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CASCADES DEEP GEOTHERMAL GRADIENT DRILLING PROGRAM

STATUS

GEO Operator Cdrp.

N-1 (4000 Completed 10/20/85
‘ : | Data and samples open
filed by UURI Feb 86

: €
N-3 (4000') Spud 6/1/86 — uw”’*
Thermal Power Company |
Clackamas (5000 ~ Spud 6/1/86 -

Blue Lake Geothermal |
Blue Lake (4000  Spud ?
New Solicitation: May 30, 1986
Two additional holes anticipated 7 @7
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GEO N-3 FINAL LOGS

Differential Temp. log 5"=100' (So—4coz ¥+)
Differential Temp. log 2"=100' (S50—~4occ2 1)
Caliper log 2"=100' (\&90-397TF+)

Caliper log 5"=100' (&to- 3796%)

Densilog Neutron Gamma Ray 2"=100' (50— teg2-P+)
Densilog Neutron Gamma Ray 5"=100' (So—i&az4+)
Fraclog 5"=100' ({7eo-40i¥) (., cliper, Y\n.,u:Q\-aV\‘)
Neutron 2"=100' (5o0-4occofd

Neutron 5"=100" (50-—4000@4')

AW \_oc\s \0\1 Veessar k“\'\&s Cel 7-25-%6 omd 7-29-%¢
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WELL LOGS THRANSMITTED

N3
GEO N1 Sec. 24, T205,R12E beschutes Co., Oreqon

Dperafor: GEO-Newberry Crater, Inc.

Logs by: Dresser Atlas; July 28, 29, 1986
Differential Temperature; 50-4002 ft; 35S" = 100°; 2"
Caliper log; | 1690-3999 ft; 5" = 100°; 2%
Lensilog Neutroh; Gamma Rayj; S50—-1692 ft; 3" = 100 +t;
Fraclog; 1700-4001 ft; S" = 100 ft
Neutron; S0-4000 +t; S" = 100 ft; 2" = 100 +ft

CTGH—-1 Sec. 28, 185, RBE Hrion Co., Oregon

Operator: Thermal Fower Co.
Logs by: Colorado Well Lagging, Inc.

Logs of June 13, 1986

Temperature and fluid resistivity; 16-514

SF and 16" and 64° resistivity; -35-5164 ft

t

Natural gamma, neutron, guard resistivity; 20-516 +t

Caliper and gamma—-gamma density; 0-510 +t

LLogs of September 3-5, 1286

Density; 4200-42935 ft

i ’ ) -
Temperature and fluid resistivity; 0-4785 ft
Natural gahma, neutron; 0-4800 +t

Sonic. velocity; 4225-4425 ft

SF, &" and 64" resistivity; 4200-4799 ft

100 f¢t

100 +t
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100 MW GEOTHERMAL. RESOURCE CONFIRMATION

I. | Objectives:

T ‘ "Complete design of the geothermal demonstration program called for in

; Action Item 17.1 of the 1983 Power Plan, modifying that program to
eliminate purchase of 10 megawatts of capacity but proceeding to confirm
a geothermal site capable of supporting 100 megawatts at a cost not to
exceed $10 million over several years " '

'Bonneville's objectives to 1mp1ement Action Item 9.3 are threefold:

A. -.: Design a program to promote geothermal resource confirmation which,

~ when implemented by Bonneville, would result in confirmation of at

- least one environmentally acceptable geothermal resource within the

region, capable of supportxng a 100 average megawatts of electrical
energy for 30 years. ' -

1 . B. . Provide assurance that the electrical power generated from the
i .- resource, after it is confirmed, will be made available to the
S reglon when it is needed at competltlve pr1ces

.

c. Complete de51gn of " the conf1rmat1on program by the end of FY 1988.

The conflrmatlon program proposed under Action Item 9. 3 will be
- projected to cost the ratepayers, from the time it is implemented,
no more than $10 million and will be carried out over a period of
not more than six years. Successful completion of the confirmation
program plan is contingent upon: cooperation and participation of
‘ interested parties in the geothermal community; satisfactory
P : resolution within Bonneville of overlapping policy issues regarding
i . resource acquisition strategies; and sufficient funding to pay for
b © the services of technical consultants to evaluate resource-specific
issues germane to various confirmation strategies, if needed.

b - II. Tasks:

A, Background: The 1983 Power Plan proposed that Bonneville develop a
geothermal demonstration program to encourage confirmation of the
region's geothermal resources. Specifically, the Plan recommended
that Bonneville develop and implement a geothermal demonstration
program that guaranteed the purchase of electricity from the first
10 average megawatts generated at the most promising environmen-—
tally acceptable site available in the region. However, after
objections were raised that the process envisioned (in Action Item

i ~ 17.1) would be too costly for the region to subsidize, the Council

g : .stepped back from advocating a single, site-specific power plant

demonstration project and focused instead on the preliminary

problem of resource confirmation. The problem, therefore, is for

Bonneville to identify which confirmation strategy the agency

should choose to achieve the objective recommended by the Council.




The identification and evaluation of alternative confirmation
strategies is already underway. Bonneville has undertaken the
following actions:

1. Bonneville has solicited and received letters expressing ideas
about, or interest in, the proposed 100 MW confirmation
- . - program from nine development companies, two regional State -
Energy. Offices, and one regional utility. In addition,
Bonneville staff have met with or had extensive telephone
conversations with these people regard1ng geothermal resource
confirmation in the Pacific Northwest.

2. For the purposes of planning and policy review, Bonneville has
made an assessment of the nature and scope of the problem of
confirming a 100 MW geothermal resource in the Pacific North-
~west, This analysis was based on the advice and information
provided by an experienced geothermal exploratlon and
reservoir engineering consulting firm.

3. Bonneville presented its current assessment of the problem of
developing a Bonneville-sponsored geothermal confirmation
program at the section meeting of the Geothermal Resources
Council (GRC) in Bend, Oregon, on September 24, 1986. The GRC
is an industry association with an interest in resource
development in the Pacific Northwest. A preview of this
presentation was made on June 26, 1986, at the Annual EPRI
Geothermal Conference held in Portland. Bonneville staff
discussed the neéd for strategic planning to confirm regional
geothermal resources and described a spectrum of confirmation
strategy alternatives along thh their associated policy

,1mp11¢at1ons

4., Bonneville has developed a separate public involvement plan
for this confirmation program. The purpose of this plan is to
identify the appropriate means for including the various
publics into the planning process. The plan identifies
informal as well as systematic opportunities for members of
the public to be informed about issues relevant to Bonneville's
strategic planning effort, express their opinions, and make
recommendations wh1ch the agency will consider hefore making
decisions..

B. Scope of Work:

1. Organize a geothermal resource confirmation working group.

_Bonneville will need help in designing a resource confirmation
program. The agency will solicit participation in a working
group. Involvement will be voluntary and open to all
interested parties.- The working group will. provide informa-
tion and help Bonneville's project team evaluate the various
confirmation strategies. The group's function will be to
offer suggestions and critique on the work of the project
team. Individual responses, as opposed Lo group consensus,
will be encouragoed.
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Prepare an initial scoping paper. Bonneville will write an
initial scoping paper that will describe the several alterna—
tive strategies that have been suggested to the agency as ways
to support resource confirmation. The working group will be
mailed copies of this scoping paper and be asked to comment.

A summary of the comments received will then be distributed
back to the group,

Develop an in—depth issue paper(s), as needed). Bonneville
will develop an issue paper(s), that will focus on the

unresolved issues associated with each alternative

confirmation strategy. The issue paper(s) will analyze the
problems of adopting any particular strategy as the
recommended means to support resource confirmation. The

“working group will receive copies of the issue paper(s) and be

asked to respond. They will also receive a follow up summary
of all of the responses received by the agency.

Convene public meetings, depending on the level of interest.
Depending on the level of interest generated by the scoping
and issue paper(s), Bonneville will convene meetings to
discuss various issues and to exchange information. A
Bonneville will also mail updates to all interested parties as
progress is made during the planning process.

. Prepare a draft confirmation program plan. After evaluating

all of the comments received on the issues, Bonneville will
prepare a report summarizing the analysis of the issues raised
by the working group during the planning process. A
recommended or preferred program strategy for support of
geothermal resource confirmation will be included. This
report will: clarify Bonneville's role and the roles of others
in the confirmation process; identify the most likely
participants; identify the risks, timing and costs of the
confirmation alternatives; and establish the structure of a-
recommended confirmation program. '

Flexibility will be built into the plan to allow for budget
changes as well as uncertainty in the administration of the
program or other contingencies not anticipated. The confirma-
tion program plan will identify the "triggers" or
circumstances, under which the program will be considered for
implementation. ' :

Submit draft confirmation program plan for review. Review of
the issues and alternative strategies analyzed during the
planning process, including Bonneville's recommendations for a
preferred program strategy, will be submitted to the working

-group and other interested publics for review.
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7. Obtain final approval by Bonneville's management. After
’ review by the working group and other publics, any comments
received will be evaluated, and the plan will be modified as
. appropriate. It will then be c1rcu1ated For final _agency
_review and approval. - S

III.” Key Deciéioh'Points:

‘.Scheduled

Program Tasks/Milestones . . o ~Start/Finish
Soliéit'participatioh in the resource : - e
~ confirmation working group o : Mar’}987
- Wriﬁgiand distribute an initial o i
" planning paper to the working group : ~ Apr-tMay 1987
'Develéb an_issue paper fhat describes
the range of confirmation strategies
and their associated issues L . .7 June-July 1987
Am_Distribuéé the issue papeE'and solicit
'“responses from the work1ng group o - - Aug-Sept 1987
'Eualuate responses to the 1ssue paper dnd
present the information at a pub11c meet1ng, :
if needed L neilzo oo 7so 77 Oct-Now 1987 i
'Draft;program document outline (chapters and
sections); prepare guidelines/procedures for - ,
conducting program; write proposed plan - - - Dec—Feb 1988
‘Conduct public review of probbsed program plan ' Mar-Apr 1988
Revise program plan as appropriate May-June 1988
Submit program recommendations to Bonneville's
management for review and approval July—-Aug 1988 R
Issue final program plan Sept 1988

o

Iv. Level of Effort: The total program will run through the end of FY 1988, -
requiring one full-time Bonneville staff person and one three-quarter :
time staff support for public involvement (1.75 FTE) per year.
Participation of the working group will be 1nd1spensab1e for Lhe
successful development of the program,
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