
6LQ?-P(1 (p J q 
AJe-'-Sf)v 

LBL-5958 

" 

i . 
:0<. 

UC-66 b 
TID 4500-R65 

ent Division 

Reservoir Evaluation Tests On RRGE 1 
And RRGE 2, Raft River Geothermal 
Project, Idaho 

T.N. Narasimhan and P.A. Witherspoon 

~ ~ X~\\\~V' May 1977 
~ ~I'" 

0/... ~I} 

t'Q' 1'0 .... tlJ~e Berkeley laboratory University of California/Berkeley 
u. S. Energy Research and Development Administration under Contract No. W-7405-ENG-48 

... ~ 

.~.~ ___ .o·· ___ _ 

t. 
~. 

~ 
tJ:; 
~ 

I 

V\ 
\0 
V\ 
co 



.. 

, 
~, 

" 

" 

RESERVOIR EVALUATION TESTS ON RRGE 1 AND RRGE 2, 

RAFT RIVER GEOTHERMAL PROJECT, IDAHO 

by 

T. N. Narasimhan and P. A. Witherspoon 
Lawrence Berkeley Laboratory and 

University of California, Berkeley 

ABSTRACT 

This reporc presents results of the produccion and interference tests conducted on the geochermal 
wells RRGE 1 and RRGE 2 in Raft River Valley, Idaho during September - November, 1975. In all, three 
tests were conducted, two of them being short-duration production tests and one, a long duration 
interference test. In addition to providing estimates on the permeability and storage parameters of 
the geothermal reservoir, the tests also indicated the possible existence of barrier boundaries. The 
data collected during the tests also indicated that the reservoir pressure varies systematically in 
response to the changes in the Earth's gravitational field caused by the passage of the sun and the moon. 
Overa!l, the results of the tests indicate that the geothermal reservoir in southern Raft River valley 
is fairly eX1:ensive and significantly permeable and merits further exploration. 

INTRODUCTION 

Between January and July, 1975, the 'Idaho Na­
tional Engineering Laboratory (INEL) drilled two 
deep wells in the Known Geothermal Resource Area 
(KGRA) in southern Raft River Valley and success­
fully produced hot water at about l47°C (about 
297°F) with free artesian flow of over 1500 liters 
(400 gallons) per minute. Upon completion of the 
wells, Dr. Jay Kunze, Director, Raft River Geo­
thermal Project, requested the help of the Geo­
thermal Group of Lawrence Berkeley Laboratory (LBL) 
to conduct appropriate reservoir tests on the two 
successful wells with a view to gaining as much 
knowledge as possible about the reservoir to guide 
further exploration an~ development. Accordingly, 
the LBL Geothermal Group carried out production as 
well as interference tests on the two geothermal 
wells during the last 3 weeks of September and the 
first week of November, 1975. The tests yielded 
useful data on the physical parameters of the geo­
thermal reservoir in Raft River Valley as I"ell as 
providing clues about the possible reservoir geo­
metry_ Based on these tests the drilling of a 
third well was commenced during April 1976. 

The purpose of this progress report is to pre­
sent the findings of the first reservoir evaluation 
tests. 

GEOMORPHOLOGY, GEOLOGY AND STRUCTURE 

The Raf~ River KGRA is located on a north 
trending intermontane valley which is bounded on 
the west (Fig. 1) by the Jim Sage and Cotterell 
mountains, on the south by the Raft River mountain 
range, and on the east by Black Pine and Sublett 
mountain ranges. The valley is about 38 miles 
long and about 12 to IS miles wide and is drained 
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Location map of the Raft River valley 
geothermal field, Idaho. 
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by the perennial Raft River, which flows into 
the Shake River to the north. The- floor of 
the valley is at an average elevation of about 
4600 feet while the surrounding hill ranges attain 
elevations of up to 9800 feet. The valley is 
relatively flat and slopes gently towards the 
north. At the southwestern extremity of the val­
ley the' Raft River flows through a gap (known 
as the "Narrows") between the north-south Jim 
Sage mountains and the east-west trending Raft 
River mountains. The latter reportedly forms 
one of the few east-west trending mountain 
ranges in the North American Cordillera (Williams 
et aI., 1975). 

The Raft River valley lies in a graben formed 
by down faulting in late Tertiary times (Williams 
et d., 1975). The basiin lies in the northern 
part of the Basin and Range province near its 
structural junction with Snake River volcanic 
plains. The basin is filled with Tertiary and 
Pleistocene sediments to depths of about 5900 
feet. Jim Sa e and Cotterell mountains on the 
west ar can~c roc n 
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A bulk of the sediments filling the basin be­
long to the Salt Lake format.; 9P Qf' }Ii Q PH Q~ 
age, attaining-Cl.1 .. k1i(!§ses of up to 5900 ft l 1-
Iiams et al., 1975). The Salt Lake formation com­
prises tufaceous sandstone, siltstone and conglo­
merate. At the bottom, the Salt Lake formation is 
separated from the Adamellite basement by Paleozoic 
metamorphic rocks comprising quartzites and schists. 

The Salt Lake formation is overlain by ~ 
tocene sand, gravel, silt and Cla~(the Raft R~ver 
7ormaiiO!fr wh±ch a~ pot outcrop n th e ,,3] 1 ex:. 
The Raft River formation ~s ~n turn overlain by 
alluvial and pluvial sediments. 

Structurally (Fig. 2), the Raft River basin is 
considerably faulted; by north-south faults at the 
base of the Jim Sage-Cotterell hills on the west 
and at the base of the Black Pine-Sublett ranges on 
the east and by east-west faults at the foot of the 
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Fig. 2: Structural geology in and around the Raft River valley 
geothermal field (after Williams et al., 1975). 

---_.-._-------._-_ ... - -----

.' 



, 

2500 

2000 

1500 

1000 

soo 

- SEA LEVEL 

JIM SAGE Mrs 
TSIU 

Adamellite 

:tI ::c 
5 o 
m 

3 

o ::c ." ::c 
~=.-C'l 
m~m "'"w_ 

RAFT RIVER VALLEY 

Qa 

FlaTt Fm 

Ts 

500 -~~ ________________ ~ ____ ~ __ ~ ____ JC~~~~~~:::S~~~~~~~::~~~ ) >Yk" C/?/ \»1 "> V ?C G"..=:::j 

o t 19K~om .. ' •• I 

CORRELATION OF MAP UNITS 

Qf 

~t Holocene 

Qfm Pleistocene 
Qfo 

Td 

UNCONFORMITY 

[!;J 

Pliocene 
and 

Miocene~?) 

Pliocene 
and 

Miocene 

LIST OF MAP UNITS 

SURFICIAL 

Oa Alluvium 
Qf Fan gravels 
Qfy Young 
Qfm Middle 
Qfo Old 
Os Silt 
Td VOLCANIC DOME 
Twt WELDED TUFF 
Ts SAL T LAKE FORMATION 

Upper member 

,. QUATERNARY 

TERTIARY 

} PALEOZOIC 

Tsu 
Tsj 
Tsiu 
Tsjb 
Tsjl 
Tsl 
Pl: 

VolCanic member at Jim Sage Mountain 
Upper Flow unit Upper flow unit 
Vitrophyre breccia unit 
Lower flow unit 
Lower member 
PALEOZOiC ROCKS X"8L 7610 4098 

Fig. 3: Geologic cross section across part of the Raft River valley 
(after Williams et al., 1975). 

Raft River mountains on the south. All the fault 
planes apparently dip towards the basin, rendering 
the basin a complex graben. The ":-!arrows" struc­
ture, which has been picked up by geophysical mea­
surements (Williams et al., 1975), is an incom­
pletely understood struct~ral lineament trending 
~~E at the SW corner of the basin and ~E (Fig. 2) 
at the ~E corner of the basin. 

The most important structural element i~ the 
vicinity of RRGE 1 and RRGE 2 is the B~;~ry~ ~o.lt, 
which seemingly outcrops 2250 feet west of KRGE 1 
and trends north-south and dins east ~~ o~~~~;j_ 
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Fig. 4: Profile showing completion details of geothermal 
well RRGE 1 (prepared by Aerojet Nuclear Company). 

SUBSURFACE CORRELATION 
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Range 26E. 
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OOU r WH RRGE 2 10 from RRGE 
~ .ne completlon data s are sum-

mariz.ed in Table I, a.nd 
sketched in Figs. 4 and 

Tentative correlation of the borehole logs of 
the two wells (Fig. 6) by the geologists of Aero­
jet Nuclear Company indicate that the sediments 

~apparentlY dip tgwards RRGE 1. Inpartlcuiar~the 
correla~lon shows that the base of the Raft River 
formation is offset downward by about 200 feet 
toward RRGE 2, suggesting an~pn?re~r dip of abAHt 
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Fig. 5: Profile showing completion details of geothermal well 
RRGE 2 (prepared by Aerojet Nuclear Company). 

~ degrees l:.Q,\i3.J:,d.. 'JE", With depth, the dips in­
crease gradually and at about 4500 feet in RRGE 2, 
the deposits are ,bout 500 feet deeper than the 
comparable sediments in RRGE 1, indicating an ap­
parent dip of about seven degrees. The upper part 
of the Elba quartzite of Precambrian age, which 
underlies the Salt Lake formation in RRGE 1 and in 

RRGE 2, is apparently almqst horizontal between 
the two wells. While a prominent fualt zone 
( fault?) was pierced in RRG~ i oetween 3~CO 
and 4500 ree 2 f~iled 
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TABLE 1 

RItGE 1 RRGE 2 

\4,989 

--
Total depth, ft 5,988 

Casing: 
Diameter, in \13-3/8 113-3/8 
Depth, ft 3,624 4,227 

Uncased hole: 
Diameter, ill. 20 112-1/4 
Depth range:, it 3,624-4,989 4,227-5,988 

Major production, 
depth range 13,624-4,200(1) 14,227-5,000(1) 

Reservoir 
temperature, I '" 294 (146) I :: 294 (146) 
OF (oC) 

Well head 
pressure, psi I::: 150 I ::: 150 

RESERVOIR TESTS AND INSTRUMENTATION 

The basic aims of the reservoir test~ were to 
evaluate the permeability and storage parameters 
of the reservoir and to decipher reservoir .geomet­
ry. The tests essentially consisted in prqducing 
fluid from one of the wells at controlled rates 
and over prolonged periods of time and observing 
the water preissure changes in the producing well 
itself or in. the other well. Since the wells have 
positive well. head pressures (artesian), controlled 
flow can be achieved by carefully opening the well 
head valve. Also, since the theory of the tests 

" 

Since the wells are over 4000 feet apart, the 
pulse introduced at one well can create only very 
small pressure changes in the observation well. A 
key piece of equipment in the tests was therefore 
a very sensi·tive quartz crystal pressure gage which 
can be conveniently lowered into the well to any 
desired depth and which communicates with surface 
recording equipment through a conductor cable. 
The pressure gage has a resolution of 0.01 psi 
(over the range 0 - 10,000 psi) and can withstand 
temperatures of up to 300·F. Since the maximum 
reservoir temperatures recorded at RRGE 1 and RRGE 
2 were only about 294°F, the aforesaid pressure 
gage was very well suited for monitoring pressure 
changes in an active producing well or in a quiet 
well. 

During the tests, use was also made of a simi­
lar, but less expensive quartz pressure gage, 
which could measure pressure changes only at the 
well head. Since both RRGE 1 and RRGE 2 have posi­
tive well head pre~sures, this "surface pressure 
gage" was especially well suited for monitoring 
pressure changes in the observation well during 
the int.erference test. 

7 

In regard to instru~ntation, one of the ob­
jectives of the tests was to evaluate the perfor-

. mance of the less expensive surface pressure gage 
in comparison to the more eA~ensive downhole gage. 
Towards this end, both the instruments were in~ 
stalled in the same well (RRGE 1) during a long 
duration interference test and simultaneous pres­
sure measurements were made, with the downhole. 
gage set at approximately 1000 feet. The data so 
collected are presented in Plate 2. ~G?mp1ri30n 
of the data from tbe jpstplmepts for the period 
f 

wortliWfUTe pointing out here that in -setting up 
the surface gage, an air column was used as a b 
fer to protect the pressure sensing crystal from 
the water in the well. It seems reasonable to in­
fer that the accentuated pressure readings indica­
ted by the surface gage during the early afternoons 
are to be attributed to the expansion of the air 
column buffer due to the increased temperatures. 

The experience gained in regard to the sur­
face pressure gage has showed that the surface 
pressure gage is indeed a valuable, economical al­
ternative to the considerably more expensive down­
hole gage whenever one is interested only in mea­
suring trans~~~t well head pressure change~ in ob­
servation--wells. It is felt that the anomalous 
readings induced by the air column buffer due to 
its susceptibility to temperature changes can be 
minimized or even eliminated by replacing the air 
column by a buffer of an inert oil, such as sili­
cone oil. 

DESCRIPTION OF RESERVOIR TESTS 

In all, three tests were conducted between 
September 12 and November 7, 1975. Two of these 
were production well tests in which the pressure 
gage was positioned in the production well within 
the producing interval. This was necessary in 
order to assure a fairly stable temperature envi­
ronment for the pressure gage, which is temperature 
sensitive. The production well tests were both of 
short duration and lasted less than 30 hours. Af­
ter shutting down production, pressure buildup 
within the well was monitored for less than 24 
hours. 

The third test was an interference test in 
which fluid was produced from· RRGE 2 and the pres­
sure changes were monitored in RRGE 1. Since the 
latter was quiet and fluid filled, it was not es­
sential to position the instrument close to the 
bottom of the well. The interference test, which 
provides data on a large portion of the reservoir 
between the two wells, was of a long duration. 
Ouring this test, RRGE 2 was flowed for approxi­
mately 26 days. 

The specifications of the tests conducted are 
given in Table 2. 
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TABLE 2 J 
i 

Du · Production P G' ~I' P D Test No. Description ratlon Well No. Flow Rate ressure age In ,axlmum ressure r~p 
'Hours Well No. Depth, ft Well No. D.p, PH gpm 

1 Short term test 15 RRGE #2 225 RRGE #2 5200 RRGE 112 39 
on RRGE #2 

2 Long tem test 615 ~ RRGE 1f2 400 RRGE ifl 1000 RRGE III 3.6 
on RRGE if2 

3 Short tem test 30 RRGE it! 26 RRGE It1 4700 RRGE Itl 1.1 
on RRGE Itl 

'-__ --'-________ ._. __ L..---______ . __ . _____ ..L... _______ . ___ L-________ _ 

INFLUENCE OF EARTH TIDES ON OBSERVED WATER 
PRESSURES 

lona 
~Qn and the ~. The field data indicated regu­

lar fluctuations in water pressures with wave 
lengths varying from 10' to 12 hours and with ampli-. 
tudes of up to 0.1 psi about the. mean. 

For a proper evaluation of the pressure data, 
the gravitational changes at the location of RRGE 
lover the period of the tes'ts was calculated by 
Dr. Howard Oliver of the U. S. Geological Survey, 
Menlo Park, Californ1a.. Figure 7 shows a compari­
son be'tween the calculated g~vity variation and 
water pressure variation in RRGE 1 between Septem­
ber 28 and October 6, 1975. It can be seen from 
the figure that there is good correlation between 
gravity change and pressure change. A cross spec­
tral analysis of the data showed that the troughs 
and crests of the water pressure wave tend to lead 
the corresponding features of the gravity wave by 
about 37 minutes. Due consideration had to be 
given to the tidal influence before the interfer­
ence data could be analyzed. 

THEORY OF PUMPING TESTS 

ciple 
e1 ca 

....... bounded .sr~tems ~wi.1J 6r= ... i~~s i.A6PPTOt;U€"W 
tecnniaue can be +'N n11.-=i n Wi ·bers'Ooon et al. 
or rerrlS et a1., 1962. The aim of in't·erpretation 
is to determine the reservoir kH, the reservoir 
storativity, ¢cH (where K is the permeability coef­
ficient, H is reservoir thickness, ¢ is porosity 
and c reservoir compressibility) and decipher the 
existence of barriers or other boundaries. The 
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Correlation between variation in the 
earth's gravitational field and water 
pressure in RRGE 1 during the long-term 
interference test. 
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transient pressure change around a line source in 
an initially static system is given by the rela­
tion (often known as the Theis equation) 

q]..lP
D 

\.j _ ",0._- Z-;.. 
ilP '" (v)kH I . (1) 

where /:'P is pressure change, q is constant flow 
rate, 1-1 is fluid viscosity (assumed to 0.18 cp at 
294°F and 2000 psi), PD is dimensionless pressure 
and v is a constant depending on units used. More­
over, PD is expressed as an integral of the dimen­
sionless time tD 

-1..1 

1/2 ~ du 
1..1 

(2) 

w~ere 1..1 = 1/4 to' The dimensionless time tD is 
gl.ven by 

1• '" 'D 
kt 

(3) 
¢ucr2 
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RESULTS OF TESTS fu~D INTERPRETATION 

(1) Short term production test, RRGE 2: The 
short term production test on RRGE 2 was conducted 
between September 12 and 13, 1975. The data col­
lected during this test is presented in Appendix 1 
and the time history of pressure ~hange is shown 
in Plate 1. During this test, the well was flowed 
at a near-constant rate of 225 gpm for IS hours. 
After shutting down the flOW, pressure buildup was 
observed for an additional 2.25 hours. The maxi­
mum pressure drawdown observed during the produc­
tion period was approximately 37.5 psi. The total 
pressure recovery during the 2.25 hours of buildup 
observation- was about24.25--p-si. - DUringthis ·test, 
the quartz pressure gage was installed at a depth 
of 5200 feet where the absolute static pressure was 
about 2261 psi. 

A log-log plot of the pressure drawdown data 
collected from this short term test is pre~ented 
in Fig. 8. It can be seen from the figure that 

in which t is tiMe and r is the radius to the point • ~ between 15 and 600 seconds of the start of produc­
of observation. In Qrder to evaluate kK and ~di ~~ tion, the drawdown data closely matches the Theis' 
sing (1), (2t and (3) a tecnnique of. curve match- \ type-curve. Computations based on this early draw-

. f}~ r-~S; down data indicate the following parameters for .t: "'_ Or ~he reservoir in the vicinity of RRGE 2: kH" 
<: > an asvmoto '$'47,600 millidarcy-feet; ¢cH = 2.91 lC 10-2 ft/psi, 
used in whic rm,;ao is pJ ph J & :2 i"i an p;:..l.<II assuming an effective well radius of one foot. 

,the-rog or t~merl"~ In addition to kH and ¢cH, the~~ Since the exact production thickness of the reser-
departure of the plotted data from the type curve voir is not known, the fundamental parameters, per-
in the log-log plot or the occurrence of breaks in meability and compressibility have not been com-
the slopes of the straightline segments of the puted. 
semi-log plot would indicate the presence of bar­
rier or leaky boundaries in the system. 
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The data presented in Fig. 8 also show that 
after about 600 seconds, the drawdown data gradu­
ally departs from the Theis type-curve, showing 
larger drawdowns than those suggested by the type­
curve. This kind of de·parture could normally be 
inaicative of the presence of one or more barrier 
boundaries in the vicinity of RRGE 2. Figure 8 
suggests that if indeed a barrier boundary exists 
near RRGE :2, it is e,guivalent to an "image" well 
located at a distance o1-'~~~ twenty a~ 
'fiiiies the effectl.ve ra"d'iUS of the welL., HOwever, 
it ~s possible that (N.J. Ramey, personal communi-

"'Catibril the observea d~!par"Cure from "Che type-curve 
could have been caused by other factors such as 
gradual changes in production rates or commingling 
of different producing horizons. 

A semi-log plot of the drawdown data is pre­
sented in Fig. 9 .. It is seen from this figure that 
the data within the first 800 seconds of production 
fall on a fairly well-defined straightline indi­
cating a kH value of about 47,300 millidarcy-feet 
and a ~cH value of 3.0 x 10-2 ft/psi aSSuming an 
effective well radius of one foot. ~ is interes-

o~e from. this fi 
plot on t 
"<ii'1 

A log-log plot of the pressure buildup data 
is presented in Fig. 10. The buildup plot is of 
considerable interest in gaining an insight as to 
whether the reservoir mayor may not be fractured 
in the vicinity of RRGE 2 • .It is known ~2m J?.ii.li"" 
roleum engineering literature that wnen p essure -- , 
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Fig. 10: Short-term production test, RRGE 2: 
Log-log plot of build up versus time. 

]) the ' .. e' J 111'1 It fs very well 
g. 10 that even within the first ten 

of shutting down the flow, one fails to 
discern the presence of a unit slope or a half­
slope, leading to the inference that for purposes 
of overall interpretation, one could effectively 
treat the reservoir as a porous medium. 
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Fig. 11: Short-term production test, RRGE 2: Build up as a function of log tit'. 

A plot of pr'essure buildup as a function of' 
tit', where t is the time since flow ~arted and ..:r is cne Ciiilq Since t bOto $ bPn' fa j riven TIL 

-.Fig. Ii. S~nce we are aware of the possible pres­
ence orbarrier b'oundaries from the drawdown his­
tory, the interpretation of the buildup data is 
rendered somewhat difficult. The drawdown data 
indicated that the first barrier boundary became 
notic"ble after about 800 seconds of production. 
Figure~indicates a pronounced break in slope at 
tit' = 6 x 101 , which corresponds to about 900 sec­
onds. Thus for buildup analysis we fit a straight­
line for tit' > 6 x 101 or t' < 900 seconds and ob­
tain a kH of about 49,900 millidarcy-feet, which is 
in reasonable agreement with the kH values indica­
ted by the drawdown data. 

Computations in regard to skin effect accor­
ding to the method of Matthews and Russell (1976) 
indicate that&xFfts~ pressure drop due to 

abo 
f 37.5 psi and 

(2) Long term interference test: The long 
term interference test was conducted between Sep­
tember 20 and October 30, 1975, when RRGE 2 was 
flowed at a near constant discharge of 400 gpm and 
the water pressure changes were monitored in RRGE 
1, 4000 feet away, which acted as the observation 
well. The production on RRGE 2 lasted for 615.5 

hours, extending from 2230 hours on September 20 to 
1400 hours on October 16, 1975 • 

Ouring the course of the test water pressures 
were monitored in RRGE 1, both at the surface and 
downhole. The downhole measurements were made with 
the downhole gage located at approximately 575 psi. 
The static well head pressure was about 150 psi. 
The maximum pressure drawdown in RRGE 1 due t~ pro­
duction from RRGE 2 was 3.6 psi. The data gathered 
from the two gages are presented in Appendix 2 and 
are graphically shown in Plate 2. 

The downhole gage was available for use only 
for a limited period of time, from September 20 
until October 6, 1975. Within this period, the 
performance of the downhole instrument was fre­
quently interrupted by leakage of water through the 
cable head and consequent instrument malfunction. 
Such malfunctions occurred five times between Sep­
tember 20 and October 11, 1975 and on each of these 
occasions the instrument had to be removed from the 
well, repaired and relowered into the well. Each 
time the instrument was removed from its setting 
and repositioned, there was a change in the abso­
lute pressures recorded, the magnitude of the shift 
being approximately about 1 psi. These shifts are 
to be attributed to the sensitivity of the instru­
ment to perturbations in temperature and total pres­
sure. However, these slight changes in absolute 
pressures had no effect on the recorded changes in 
pressure. ~It may be noted here that for reseI]Dir 
inte~retation, 4C rs the ressure di ~o . s 

~ 

/ 
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In preparing the graph of pressure history presell­
ted in Pl~te 2, appropriate adjustments were made 
in the aforesaid shifts in order to establish over­
all continuity. 

nle surface pressure gage I~as used throughout 
the period of test from September 20 to October 30, 
1975. However, continuous recording equipment was 
not installed until September 30 and hence only 
sparse data· could be collected during the first ten 
days of the test. The pressure transient data at 
RRGE 1, relating to the last ten days of the pro­
duction period. and the entire buildup to data, were 
collected exclusively from the surface instrument. 

As seen from ~late 2, both the downhole an4 
the surface data show the effect or-eal,thti des 
superposea~on -tl1e- pressure transient caused by the 
prmtm:t·if!i-·w-erL·"F6r-a~proper interpretation of . 
th'Elint'erference effects, it was necessary to fil­
ter out the effects of the earth tides'. In as much 
asjthe' correlation between the water pressure dat.a 
and the computed variation in gravity is extremely 
good (Plate 2), it was possible to eliminate earth 
tide effects from~-tlle'11uidpie~ssuiedata bycgimply 
considering (fo~r purp6~es-of interpretaHonf onlY' 
t,he pressure datar_elating J:o,tho!?I,!, ins_tant~ . .?f 
t i~e~~h en th,.£._ cOII\P_u~~_g-E~ v~_~y.~:,~r~a!~o..l1 __ \'Ia-.s_,~~l"? . 

!KIS procedure was followed In carrying out the 
interpretation of the drawdown and the buildup 
data described below. 

lbe interpretation of the drawdown data col­
lected from the downhole instrument at a depth of 
1000 feet is plesented jn Figs. 12 and 13. 'nlC 
log-log plot shown in Fig. 12 shows that the data 
collected closely rna tch the 1118i5' type curve dur-' 
ing the first 70 hours of drawdown history, sug­
gesting the following parameters for the large por­
tion of the reservoir between the wells: kH = 
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Long-term interference test: Log-log 
plot of drawdown versus time for RRGE 1. 
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Fig. 13: Long-term interference test: Semi-log. 
plot of drawdown versus time for RRGE 1. 

228,000 millidarcy feet and q,cH = 1.19 x Ll ." 
ft/psi. After about 70 hour~the ohserved draw­
downs gradually depart from the type curve of 
Theis, indicating the presence of a barril'J" oOlln­
clary. It is further seen from Fig. 12 tha t the 
data points roughly fa 11 between the lines I abe I cd 
2Ro and SRD suggesting that the barrier bOllndary 
could be treated effectively equivalent to an 
"image well" located at a distance of apprl'dmately 
3RJ) from RRGE 1, whepe RD '" 4000 ft is the distance 
hetween the producil~ well RRGE 2 arld the ohserva­
tion 'well RRGE 1.' Theoretically, the barrier boun­
dary should coincide with the perpendicular bisec­
tor between the producing \~cll RRGE 2 and tho image 
well. 1I0wever, since I~e only have a two-k·(' 1 1 sys­
telll, it, is impossible to d~·termine the ori ent,ation 
of the image well with reference to RRGE ] and 
hence it is not possible to locate the barrier 
boundary accurately. 

A s~mi-Iog plot of the drawdown data is pre­
sented in Fig. 13. The prominent break in the 
slope of the straight line at about l30hollrs is 
also indicative of the.cffects of a barrier boun­
dary. The early drawclown data in Fig. 9 suggest, 
the following parameters for the reservoil': kll ",' 
228,600 ~illidarcy feet, tcH • 9.38 x 10-4 ft/psi • 
Calculations based on the'slope change after 130 
hours suggest that the barrier boundary is equi­
valent to an image well located about 11,000 fe'et 
from RRGE I in an unknown direction. 

A!'. mentioned carl ier, the l':..~ss..!!-"te._hu~i..WllP . 
data was collected exclusively from the slll'fare 1n­
s-frulnen't: The biJildup data is interpre"tlfd-grapll:-' 
"rcidly~Th Figs. 14 and 15. The pressure buildup 
values used in the interpretation are corrected 
buildup values, arrived at after removing the ef-

j 
I 
J 

J 



_..the actua IV obser;;:;i , ...... - -6 ~11i 1 .~. l£l!:: ~ m-
ponents of dra\;'llown due to the production well and 
its image were in turn evaluated by extrapolating 
the drawdown curve into the buildup period. 

A comparison of Figs. 14 and 12 and Figs. 15 
and 13 indica1:e reasonable agreement in the reser­
voir behavior obse~red during production and build­
up. In addition to confirming the presence of a 
barrier boundary, the early drawdown data from Fig. 
14 suggest the following reservoir parameters: kH 
.. 192,800 millidarcy feet; ¢cH ,. 1. 06 x 10-3 ft/psi. 
Similarly, the semi-log plot in Fig. IS indicates, 
for the reservoir, " kH value of 210,000 millidarcy 
feet and a ¢cH value of 8.20 x 10-4 ft/psi. Calcu­
lations based on th.~ slope change seen in Fig. 11 
indicate that the barrier boundary is effectively 
equivalent to an image well located about 8,500 
feet away from RRGE 1. 

(3) Short term production test, RRGE 1: The 
short term test on RRGE 1 was conducted between 
November 4 and November 7, 1975. After making ob­
servations on background reservoir pressure for 
about 18 hours, the well was flowed at an average 
discharge of 26.5 gpm for a period of 30 hours 
from 0845 hours on November 5 to 1445 hours on 
November 6, 1975. After shutting down flow, pres­
sure buildup was mO:l1itored for approximately 19 
hours. During the test, the downhole pressure in­
strument was positi'oned at a depth of 4700 feet 
within the well. 
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liM 2: /l1"/109 cycle. 3.85 pai • 9.63 ft. 

teo· 19 hrs m 1.140 /" 

I-! (1.151) (4QO) (0.18) • 
k • (8.299 X 10") (4.75'- 2.10 ~.10 md. ft. 

13 

10 

"" Q. 

Q. 
::I 

"0 

::I 
CO 

1400' 10.181 111 • 
kH· 18.299 x 10", 14.5) • 1.928 '10 md. ft. 

(4.3ge, 10") 11.929, 10'116011601 3 

xH • (0.18) 140001' • 1.059 A 10' ItipOl 

.'t 
1"0 

0.1 1 1 I . 

Fig. 14: 

10 100 1,000 
Time (hours) 

XSL 769-4033 

Long-term interference test: Log-log 
plot of build up versus time for RRGE 1. 

The pressure data collected during the test 
are summarized in Appendix 3 and the time history 
of pressure change is graphically presented in 
Plate 3. The maximum pressure drawdown at the end 
of 30 hours of production was approximately 1.1 psi. 
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Fig. 17: Short-term production test, RRGE 1: Semi-log plot of drawdown versus time. 



It can be seen from Plate 3 that throughout 
the period of observation the observed pressure 
data indicate significant influence of earth tides. 
This is to be expected, since the maximum pressure 
due to well prodl~ction is small, being only about 
1.1 psi. 

is 

Figure 18 is a plot of the buildup pressures 
as a function of tit' where t is the time since 
flow started and t' is the time since flow shut 
down. It is readily seen from the figure that 
there is more than one straight line segment dis­
cernible in the plot and it is difficult to con­
clude the correct one. Computations show that the 

The interpretation of the pressure drawdown first line segment indicates a kH of about 67,500 
data is presented. in Figs. 16 and 17. It should millidarcy feet, which appears somewhat low when 
be pointed out here that the significant presence compared with the drawdown interpretation. Similar 
of earth tide effects has rendered the interpreta- calculations based on the slope of the second line 
tion considerably difficult. Since the flow dura- segment indicate a kH value of 661,600 millidarcy 
tion extended only for 30 hours and since during feet which seems unreasonably high. The difficul-
this 30-hour period zero-gravitational change oc- ty associated with the interpretation of the build-
curred only twice (at 2200 hours on November 5 and up data is to be attributed to the masking effects 
0625 hours on November 6) it was not possible to W'! ea~th tides. 
eliminate the earth tide effects by the same proce-
dure that was employed in the interpreta~ion of~. ~w- (4) Summary of test results: The reservoir 
the interference test. No has it been . V .j. parameters, as computed from the different tests, 
to e . recise correlat~on co .. ~ are summarized in Table 3. As can be seen from the 
tween the tida ]UIlCCIOI ell t. e pressure "nia- table, the long duration interfer.ence test has in-
tigp bRder these condit~ons, the best that could dicated a kH of approximately 225,000 millidarcy 
be done was to interpret, in an average sense, the feet and a ~cH of about 1 x 10-3 for the large por-
actual observed drawdown data. Thus, it is seen tion of the reservoir included between the two 
from Fig. 16 that matching against Theis' type wells RRGE 1 and RRGE 2. If we assume a compressi-
curve yields a kH value of 105,000 millidarcy feet bility value of 1 x 10-5 psi-1 for the rock matrix 
and a ~cH value of 2.56 x 10-2 ft/psi, assuming an and an overall porosity of 0.1, then the thickness 
effective well radius of 1 foot. Again, as seen of the producing horizon works out to about 1000 
from Fig. 17, the semi-log plot of the time-draw- feet, which seems reasonable from available geolo-
down relation suggests a kH value of 132,000 mllfi~ gical data. This would, in turn, imply an overall 
darcy feet and a ¢cH value of 7.2 x 10-3 ft/psi, average permeability of about 225 millidarcy for 
assuming an effective well radius of one foot. the reservoir material which is a satisfactory 
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Both the short-term tests have indicated 
somewhat lower values of kH than the interference 
test. The computation of the storage parameter, 
¢cH, from the short term tests has been rendered 
difficult due to lack of information on the effec­
tive well radius. 

The short term test on RRGE 2 has indicated 
a fairly low value of kH (= 50,000 millidarcy 
feet), probably indica.ting a region of low permea­
bility close to that well. The short term test on 
RRGE 1 has indicated a, kH value C= 130,000 milli­
darcy feet) which is nruch closer to the interfer­
ence test results, indicating that the reservoir 
material near that lieU is much closer to the over­
all reservoir in respect of permeability. 

The interference test has definitely indi­
cated that the reservoir has a barrier boundary 
that is effectively equivalent to an image well 
located 12,000 feet fl~om RRGE 1. The precise de­
termination of the location of a hydrological boun­
dary is a problem of :triangulation and hence, with 
only two wells available for testing, it is at 
present not possible to locate the position of the 
boundary. 

The short term test on RRGE 2 has also indi­
cated the presence of a barrier boundary (or boun­
daries?) very close to that well, possibly within 
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a few hundred feet. Whether this boundary is in­
dicative of the Bridge Fault which supposedly lies 
close to RRGE 2 at depth, is uncertai~ Alterna~ 
tively, the possibility exists that the departures· 
observed from the ideal behavior in the short term' 
test data may not be indicative of barrier boundary 
effects but may be due to other causes such as 
variation of discharge or commingling of different 
producing zones. 

SUl1MARY, CONCLUSIONS AND RECQI,IMENDATIONS 

The Raft River Valley geothermal field is lo­
cated on a faulted graben filled with sediments 
ranging in age from Mio-Pliocene (the Salt Lake 
formation) to Pleistocene (the Raft River formation) 
with a total thickness of about 5000 feet. The 
sediments rest on a basement of Adamellite, with 
an intervening zone of metamorphic rocks, about 200 
feet thick. 

The successful geothermal wells, RRGE 1 and 
RRGE 2, have indicated that the geothermal reser­
voir occurs at the base of the Salt Lake formation 
and that the producing horizon is probably about 
1000 feet thick, extending from about 3600 feet 
to about 4800 feet. The reservoir temperature is 
approximately 294°F (146"C). 

Three hydraulic tests were conducted to es­
timate the production parameters of the reservoir. 
The primary task of these tests was the careful 
and accurate measurement of water pressure changes 
in the wells. Towards this end, successful use waS 
made of a sensitive quartz pressure gage, capable 
of an accuracy of 0.01 psi over an absolute pres­
sure range of 0 - 10,000 psi and with a temperature 
tolerance of up to 300"F. The tests also showed 
that a less expensive quartz pressure gage, capa­
ble of measuring only wellhead pressures, provides 
a useful alternative to the more expensive down­
hole gage when one is interested only in accurately 
monitoring wellhead pressure changes in a shut-in 
observation well. 

The data collected during the tests have re­
vealed the interesting fact that the reservoir res­
ponds systematically to the small changes in the 
earth's gravitational field induced by the paths 

TABLE 3 

DRAWDOWN 
TEST BUILDUP 

Log-log plot Semi-log plot 

* kH Short term md-feet 47,600 41,300 49,900 
production 
test, RRGE 2 ¢cH -2 -2 

ft/p:ii 2.91 x 10 (rw • 1 ft) 3.03 x 10 (rw = 1 ft) 

"* kH 193,000 
Long term md-feet 228,000 228,000 (210,000 by semi-log plot) 
interference 
test ¢cH 1.19 Jt 10-3 9.38 x 10-4 1. 06 Jt 10-3 

ft/psi (a.20x 10-4 by semi-log plot) 

Short term kH 105,000 132,000 67,500 (?) 

production md-feet 

test, RRGE 1 ¢cH -2 7.2 x 10-3 (r = 1 ft) 
ft/psi 2.56 x 10 (rw = 1 ft) w 

.. 
This test indicated the possible presence of a barrier boundary in the vicinity of RRGE 2. 

*" This test indicated the possible presence of a barrier boundary, equivalent to an image well located 
about 12,000 feet from RRGE 1. 
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of the sun and the moon. Appropriate corrections 
had to be made for these earth tide effects before 
one could intel~ret the pressure transient data 
for the reserv()ir production parameters. 

The long du:(ation interference test has shown 
that the geothermal reservoir at the Raft River 
site is in gen!~ral highly transmissible, with a kH 
of about 225,000 millidarcy feet. Assuming a total 
thickness of 1000 feet for the reservoir, this 
suggests an average reservoir permeability of 225 
millidarcy. TIle interference test has also shown 
that the geothermal reservoir is bounded in some 
direction. With only two wells available for 
testing, it is not at present possible to precise­
ly locate this boundary. 

The short duration production tests indicated 
that the reservoir is probably less permeable in 
the vicinity of RRGE 2 and that a barrier boundary 
(Bridge fault?) may be present within a few hun­
dred feet ,of RRGE 2. 

The reservoir tests so far conducted have 
definitely established that the geothermal reser­
voir in the Raft River valley is fairly extensive 
and significantly permeable. The reservoir, there­
fore, merits further exploration. From the point 
of 'view of reslsrvoir assessment, an important ques­
tion is that of reservoir geometry. In order to 
accurately det1ermine the location of the battier 
boundaries tha'c have been indicated by the tests 
so far conduct,ed, it is necessary to have addi­
tional wells. From available geological informa­
tion, a favorable location for a third geothermal 
well would be ,a site one to two miles southeast of 
the existing w'ells, towards the center of the val­
ley. 
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LL/06/1S 
UI J0l15 
11106115 

11/00115 
11/06115 
11100115 
1I/0b175 
11/0,,115 

1l/OO/n 
U/Oo/15 
11/06115 
U/06115 
UIOol15 

11/0M75 
U/Oon5 
11/0 .. 115 
U/O""5 
u/oon, 

11106115 
11/0.115 
11/06175 
11/00115 
111 J0I7S 

IIIJ611S 
1I/~.115 
11/06/15 

""6/15 
11/00115 

144>415 
1-'_4136 
l.o."t(ua 
1~"dl9 
14'ooa~o 

1 .... &41 
11.,484Z 
L""'84) 
1~8" 
1 .... 8 •• 

144>8"7 
1 44t-&4d 
l.oIeo48.Q 
1 .. 4850 
lIM8Sl 

1""852 
L4 .. 654 
144>855 
l""a5. 
1""851 

1 .. ".5. 
1. ...... 859 
1-4.900 
14 ... 902 
1'.r4903 

144>904 
1 ..... J5 
1 .... ·0. 
144901 
1wllJS 

l ... QLJ 
1""'11 
1""'L2 
14"'9L3 
l"""H., 

1"'15 
L.-91b 
1 ..... 18 
1 •• 419 
1.-..411Zil 

1 .... 21 
1"4~l2 
1.,.9Z3 
1449Z4 
1 .... qZb 

1"'~Z7 
1.,,,,,926 
1""9l' 
14!"',Q30 
L449'31 

1 .... 932 
1..,.9'; .. 
1 ..... 'H~ 
1 • .-..910 
1.,,,,9)7 

1"""38 
1" ... 9;9 
l ....... Qittol 
1 .... ~4Z 
1..,9c.3 

1.lt49 ...... 
L","'Q"5 
14"'Q .. o 
1. ...... q"'1 
L4 ... 948 

1.4 ... q~u 
l .... q~t 
14 .. 9S" 
L-.49S3 
1~''''''''5 .. 

Z082.1. 
lOSl.1 T 
208Z.17 
20aZ.I. 
208Z.1. 7 

20e2.17 
208Z. !1 
Z082.11 
20a2.B 
&082.1.1 

2082.11 
2JSZ.IS 
2J82.11 
Z082.1. 
loa2.: 7 

2082.11 
2082.11 
l082.11 
208lol' 
2aaz .11 

2082.1. 
20a2.11 
2J82ol8 
208l.ll 
Z08l.IT 

2082.18 
2J8Z.ll 
208Z.16 
2002.11 
2082.13 

2J82.1T 
20e'.17 
2082.1 , 
2082.17 
2082.11 

l082.11 
2082.18 
2082.11 
2082.11 
2082.18 

2082.17 
l08Z.11 
Zoel.ll 
N8Zol8 
zoaZ.IT 

l08Z.IS 
2082.18 
2082.11 
2082 .. 7 
208l.17 

2082.L8 
2082.18 
2082.11 
l082.18 
2082.18 

<082.11 
Z002.11 
2082.11 
zoaZ •• 3 
l082.1T 

208l.ll 
2082018 
208Z.13 
20e2.17 
2H2.17 

2062.17 
2QSl.11 
2082.IT 
2JS2.11 
2082." 
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ARGE 1 S"ORT-TERM TEST OATA. UFT R IVE~ VALl.e. GEJT .. eR~'L FI fLO. 10'''0 

_ ... _-----------------_ ...... _-------------------------- ... _ .. 
DATe n.e IF LOw RATE! OO.NMOLEI -eLL .. e.~1 .e ..... 5 

I ,<0'.' I .R!SSURCI "~SSU.EI 
I I (PSIAI I (PSIA) I 

-------------------------------------_. 

U/06175 
11/06115 
U/06175 
11/00/75 
11/00175 

llncHS 
11/00175 
U/Ool7~ 
11/06175 
U/06>n, 

11/0,,175 
11/06415 
11/~eI75 
U/Cen5 
U/04>l'5 

111061V5 
U/06"5 
11/06115 
U/CO/n 
11.10611' 

11/06115 
1l/~"1T5 
U/06115 
11/06115 
U/06115 

11/06175 
U/Oon5 
U/oe175 
11/0.175 
11/06115 

U/06175 
11I~"/15 
U/06115 
U/06115 
11/0il175 

11106/15 
11106/75 
1l/06IT5 
11/06175 
11/06/75 

11/06115 
U/Oen5 
11/06115 
1L/06175 
ll/J6175 

11106/15 
.1/00115 
11106/15 
11/06175 
11/06/75 

11/06115 
1110.175 
11/06175 
11/06/15 
11/06175 

11/06115 
11/0.175 
11/00175 
U/Oc", 
11/00175 

tl/06175 
11/06115 
11106175 
ll/C6ns 
11/06175 

111'061"715 
1In./TS 
11/06175 
11/06/75 
11/0.175 

l~n5 
1 .... ~56 
1"4056 
1 ..... 9S~' 
1.5Q~oJ' 

1"5~la' 
1"5020 
1~501C' 
1. .. 504\;1 
1.5050' 

1'.51001 
1"51101 
HUlO, 
l45t3ClI 
1"51"':' 

H515CI 
14Ueo' 
14511') 
I·.sno 
1"5230 

14'2 .. 0 
14Sl5\:i 
1 .. 5100 
HSJ10 
145320 

H53]O 
14'340 
1"535(, 
1.5400 
IH"ICi 

14'42Q 
1"5"3~ 
1 .. $ ... -0 
14S4S0 
I.S50.} 

14S5JO 
HS.OO 
1"'610 
145700 
1.5730 

14580Cl 
1.583~ 
HSQOQ 
145.30 
l5')J~\. 

1501~O 
150200 
150300 
15~"'~~ 
1505,)0 

150600 
150700 
15080,) 
15090(1 
151000 

151100 
151200 
l'lJon 
151400 
151500 

151600 
151100 
ISUJO 
151900 
152000 

15UOO 
15220'1 
152300 
15HOO 
15250,) 

lOS2.l7 
Z082.16 
Z082.17 
2082.11 
Z082.11 

20ez.lS 
Z082.17 
2082.17 
Z082.11 
2e~2.A7 

. zou.t? 
2082.17 
2ol82.11 
2082.15 
lOB2.1S 

2082. Le 
2082.17 
20Sl.1. 
lOSl.lo 
2082. t 7 

zeez.1I> 
ZOGl •• ' 
lOSl.l7 
2082.1.", 
2082.17 

2082.1. 
208l.15 
2082.15 
2082.15 
2082.10 

2082.1"' 
2082.15 
ZOSl.l'" 
2082.14 
20U.14 

2032.15 
20al.U 
2082.17 
2082.17 
2082.!.8 

Z082.18 
2,)82.1.8 
2082.10 
2082.20 
2082.122 

Z~8Zol'8 
2082.187 
2082.L88 
2082.107 
2082 .... 0 

l08Z.AZ9 
2082.11oZ 
2082.1S7 
2082.157 
20820101 

21l82.1610 
2082.1Tl 
l082.193 
21)82. ,&,Q2 
Z08Z.H~ 

2082.191 
Z082.1 S.i 
Z082.173 
2082.171 
Z08Z.Lb7 

2082.lb" 
2082.172 
2082.181 
2082.1') 
2082.1.!6 

._------------.. _-_._-----------------_ ..... _------.. _ .. 
DATE I TI"E ,"LOW ~ATel OO.~H3lEI WELL .. eAOI ~E"UKS 

I I ('PN) I PAESSUREI PRESSUREI 
I I I (.SIA) I (PS[.) I 

------------------------------_ ... _---------.. 

11/01>175 
1l/0"1T5 
11/06115 
11/06/75 
1l/0Q,175 

U/OIbI7~ 
u/o",n, 
U/04>l75 
11/Q6175 
11/0"'175 

11/0.175 
U/06115 
11/06175 
11/06/75 
11/01>/15 

11/06115 
11130115 
11/06175 
11/0"175 
11106115 

11/06175 
11/06175 
11/0&175 
LlIOo/75 
11/0./75 

1110"175 
11/06175 
U/Obl75 
11/06/75 
Ll/O~I7' 

U/Obl7S 
U/Obl7S 
U/Oon5 
11/,)1>175 
U/0617S 

U/~0175 
11/06115 
11/00n, 
11/06175 
U/O.I7' 

U/Ool15 
u/oon, 
11/06115 
11/0.175 
U/06175 

11/06115 
11/06175 
11/0./75 
11/06/" 
11/06/75 

11/06/75 
11/0./75 
UI06115 
U/06n5 
U/Oon5 

11/07115 
llIJ7175 
U/07l7S 
11/07115 
1L/~71n 

lLn7lT5 
U/07175 
LL/07l75 
11/07175 
11/07115 

11101115 
11/07175 
11/01175 
11/07115 
11/07175 

152600 
152700 
ISZ80J 
152900 
153000 

15~00 
USQGO 
160000 
161000 
16Z00a 

103000 
1."000 
1"50~0 
170000 
171000 

112000 
173000 
1 ?<.OOO 
175000 
LSoooa 

U10JO 
112000 
183000 
1840JO 
145000 

190000 
191000 
uzo~o 
193000 
194000 

19'~00 
200000 
201000 
202000) 
2~3000 

ZQ~JO 
l05000 
210000 
211010 
212000 

213000 
210.000 
215000 
220000 
2Z1000 

222000 
123000 
224000 
225000 
230000 

231000 
232000 
233000 
234000 
235000 

000000 
001000 
002000 
J03000 
OO"O~O 

0~50~0 
010000 
01L000 
012000 
013000 

014f.OOO 
01500" 
020000 
0210JO 
022000 

2041.192 
2082.192 
2.002.1&1 
2082.195 
Z082.193 

2092.171 
2082.228 
20al.206 
201Z.248 
2082.211 

2082.284 
2082.256 
20az.25~ 
2082.26,. 
2082.288 

2082.27 .. 
208Z.3l2 
loa2.ll7 
2082.303 
2082.3~. 

2082.:!Ol 
2082.278 
2082.318 
2082.213 
20aZ.He 

208Z.J21 
2082.303 
2082.333 
Z08Z.3(4 
zoaZ.333 

iJUZ.3.2 
zoeZ.HS 
20d2.342 
2082.105 
2082.3101 

Z082.3101 
ZQ82.3Z'1 
2082.Z'02 
zeaZ.J19 
lOU.l" 

20SZ.H? 
2082.321 
208l.279 
2082.305 
2082.29" 

Z082.2S. 
2082.266 
2082.201 
2Jaz.288 
2082.2107 

2084.261 
2082.217 
Nez.n'? 
20SZ.2Zl 
208Z.2 •• 

2082.1" 
Z08Z.23' 
2082.198 
2082.228 
2~8Z.216 

2082 .. 204 
2082.169 
2082.17" 
2082.201 
2082.21" 

20a2.zn 
2082.191 
Z082.l~:; 

2082.1oz 
2082.19. 
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'.GE 1 SHO.T-TeR~ TEST OAT<. 'AFT RIvER VALLEy .eOTHeR ... AL "lELil. lUA~j 

s _____ .. _ ... _______________________________________________ ..... _ 

OAre I 
I 
I 

n/llte IFLOw RArEI OOWNHOLEI wEt..l. ~E'OI R:EM4AK$ 
I (GP,..t I PItE$SUA!1 PA5SSUREI 
I I IPSt., I ('SIAI I 

.. ------.. ---~--------------------------------------------
11/01175 023000 2082.19. 
11/01115 02'oO~0 ZC02.2CB 
Ll/071T5 J25JOO 2002.201 
11/07175 030000 loaZ.H3 
11/07115 031000 10el.HI 

11/07175 032000 ZJ82.212 
11/01175 033000 1082.190 
ll/orl1, 0340~O 2082.22b 
1l/O7175 015000 2082.2011 
11/07175 0"0000 2082.201> 

11/07115 041000 10az.20. 
1l/O7175 041000 2082.226 
UN7115 043000 N81.U5 
U/07175 oc..ooo 2082.180 
U/07115 045000 2081.Z05 

11/07115 050000 Z08Z.Z'! 7 
11/01175 Q;luJO Ne2.zrs 
11/07115 052000 208Z.259 
11/07115 053000 2052.103 
U/nf15 J54000 ZV8'.108 

1l/0TI15 055000 ZOB1.2 TO 
11/07115 O.OOJO ZOSl.311 
11/07115 OblOOO Z082.'9" 
11/01115 062000 1082.282 
Ll!JU15 063000 Z091.308 

11/01/75 064000 2082.327 
11/0117$ 005000 2001.312 
11I01ln 010~0~ 10aZ.H3 
11/07175 071000 2081.330 
LL/01175 012000 2081.121 

LL/OTl75 073000 1082.355 
11107115 ,)74000 IJ81.11 7 
Ll/07f15 075000 208l.355 
11/07115 0&0000 2082.381 
11/01115 . 081JJ~ 2J8l.3bl 

Ll/\J7/7' Q820JrJ 2082.303 
11/07115 083000 Z081.1qz 
11107/15 084000 zoal.3bQ 
L l/07/15 0&5000 208 •• 350 
11/01115 090000 20B2.335 

LL/H175 091000 20&2.361 
11/01115 09VOJ ZOd2."0J 

----------------------------- - _ ... ----------------------_. 
E~O JF OAT4 

JJ JO:)OOOO .. 000000000. 000000000 .. OOO.JCJJOO .. JCCO.;00J,). J;)0010J JJ. JJJJJ"J.JJJ .JJJJJJJJ J . 

.)))) l:)JJ). J:,) JQO.)O:;)ol.J-JO,JOOOOO .. JOJ 1,;'.i .)OJ .. JOOOOQJJO .. JJJOJ::)JOJ. JO~OOOJOO .. JJJ;"jOJJ"" 

1.040 ""Po I.IH~ • BitT •• 00110.3 

Fl. ~~QUIR'O TO ~O'D ZD6QQ 
'1. .;; QUU,EC TO RUN 101'0 
IHITIAL TU"SFER TO COPUT In 

~~OC' ASSIGNft, .. rs. 
SLoe. ACCRUS ~EN'T" 'Il.£ 

COPYIT 100 ~JSZ loGO 
IQSYS;O", . .s. ZO 

EHO· &tJtlZ 11 SYSUS 
IQSeQB~F I .5ll Zll 

I"PUTC .. n:,. U7 S'Sl.lB 
IQUHI..I'ITI 5073 I 

ourPTC sor. 7' STsua 
IQASA'~GI 5111 I 
10Ftl.EAOI 511Z I 
10010 !SF!.I 5L71 2 

aaNH' 5175 so 5YS~I! 
III:lSCI ;Z4t$ 3. 

KOOH 5Z7S lZ"Z SlSl.l3 
(R.Al(~.:t &537 7. 7 $l'Sl..I3 
QRUOSr 750& 23 STS.I3· 
as.s 7531 Z5 S '1'3",1 9 
aT~Acn 75SO Z~ SYSI.!3 
a.~ITtS 7i71 .3 SYSL.:3 
STSTEt1- 7hZ ill $TSI.':3 
aFI!.~"O 7775 IZ SYS"I3 
';'~~;;=I:.r I'H7 SL $YSI.U 
~t.!1A·t.( I.a •• 13 $YSI.IS 



IgLllU60) (9Ll9L/60) 

6 9 o 
000·02.5 

000"l2.5 
0 
0 
:E 
z 
J: 
0 
r m 
" 

000"£2.5 
:u 

0 m 
gJ 

0 c :u 
!" 
-0 
Ill. 
a> 

000·v2.5 

I ~ 
-0 

-00 -0 
d> 0 

00 0 <»., .. -0 000·52.5 
0 -0-0 

-0 
-0 -0-0 

-0-0 

000-92.5 



GtJltlO 1S31 3'I.J3.::J~31NI 3JN a 
. 

""UMO(] 0 O OJhSSlIJd 01_ .. t "'I"ll! 0 
'
''.dep 100, 000 OJnss9

J
d 001!,J"S 

.. e,IIO 

.-.. -. III 

,gULl/sol 

II 6 

m 

o 



-, 

2299.000 I 

22950000 

2291.000 

2287.000 

2283.000 
co 

' .. 
Q. 

ui 
II: 
:l 
~ 2279.000 w 
II: 
a. 
w 
..J 
0 
:I: 
:2 
$: 2275.000 0 a 

2271.000 

2267.000 

2263.000 

2259.000 
o 

DAYS RRGE 2 SHORT-TERM TEST DATA. R 
109/12n51 



PRESSURE GAGE 
AT 5200 Ito 

0 

0 

0 
0 
IJ 

I 
0 
[) 

0 

\ 
0 

0 

0 .. 
0 

0 
0 
0 

0 
0 

1 
°A. RAFT RAVER VALLEY GEOTHERMAL FIELD, IDAHO 

(09/13n5) 

PtA iE .. 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

I 
0 

0 

o 

2 

(09/14/15) 



I I 

OH~OI '013IJ 1~W~3HI039 A311~O ~30I~ IJ~~ r 
--SAVO 

(9Ull/oll (gl/st/oll (9l/60/0l) 

9£ ££ D£ Ll vl 



.?~~~ 
./J""~ .,.", 

36 39 42 45 
2W5) /10/27/75) 

°a 
~ _ -0-

Q gr-'(O «Ii 

" 

150 

PLATE 2 

149 

148 

147 

48 
(11/02/75) 



r~ 13~~ ·~l~O 1S31 W~31-1~OHS l 39~~ 

o 

o 
o 
o 
o 

o 

DO 

1 
SAVO 

/!ll/t>o/U) 

o 
000·1802 

000-Z80l 

000"£80Z 

~ Z 
% 
o r­m 
." 
;JJ 
m 
~ 
c: ;JJ 

!" 

1-

I 



(9LIBO/UI (9L/tlU/lll 

UH~OI '013I~ 1~W~3H1U39 A311~n ~3nI~ l~~ 

Z 

D 

D 

D 

B 

t 3.LVld 

-'-' ... , 


