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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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Introduction FTEM §§ £8
I
The East Mesa KGRA (Known Geothermal Resource Area) is priziigsis
located in the Imper1a1 Valley of Southern California close g3 g;;§5
to the Mexican border. - Republic Geothermal Co. has leased Eggg ;E;%é

lands in the.northern part of the geothermal anomaly and has
so far drilled six wells, ranging in depth from 7,400 to
9,100 feet. Current plans of Republic Geothermal Co. include
putt1ng up a 50 MW power plant based on the resource. Crucial
to the success of this venture is a proper understanding of
the physical .properties of the geothermal reservoir tapped

by the wells. Towards the south, the geothermal anomaly is

being explored and assessed:by the U.S. Bureau of Reclamation
(5 we]lsg and the Magma Power Co (3 we]ls)

Towards achiev1ng a proper understand1ng of the resource
at:East Mesa, Lawrence Bérkeley Laboratory collaborated with
Repub11c Geothermal Co. in conducting a series of three well
tests. - These included production, injection and interference
tests with durations varying from a few days to several weeks
and yielded valuable information on reservoir parameters as
well as geometry. The purpose of this presentation is to
summarize the important findings from the tests. In particu-
lar, attention will be restricted to the production-inter-
ference tests. The results of 1nJect1on tests are outs1de .
the scope of th1s presentation ’

e Geo]ogx

The East Hesa resource occurs in a young (tertiary) and
geologically active sedimentary basin filled with over 10,000 ft.
of sandstones, siltstones and clays. .Structurally, the bas1n
appears to be consuderab]y faulted in the East Mesa area and
at lest three faults varying in trend from NNW to WNW have

b
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been identified (U.S. Bureau of Reclamation, 1974). In addi-
tion, growth faults, penecontemporaneous with deposition and.
trending towards northeast have also been inferred (J.L. Smith,
personal communication). '

Description of Test Hells

In all, seven wells were involved in the well teéts; six
of these belong to Republic Geothermal and one to the U.S.
Bureau of Reclamation. The locations of the wells are given
in Fig. 1. :

REPUBLIC Geothermal Well Field, East Mesa, California.}

@ Production Well
& Injection Well

24 I9 20

~One Mile—

25 30 29
HKG’BO .56-30 ;6-29

78-30
(-] [
38-30

18-28

Fig. 1 Republic Geothermal Well Tests:
Map location of wells

“Two of these 38-30 and 16-29 were alternately used as production
wells and one, 18-28 was used for disposal of the produced waters
by reinjection. The rest of the wells were used as non-producing
observation wells. A brief description of the wells is given

in Table 1.
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g The first two of the three tests conducted were short
duration (few days) production-interference tests while the
last was a long-duration interference test which lasted for

plates.
of which are artesian) were measured with the help of sensi-

tive quartz crystal pressure transducers.

The details of the tests are summarized in
“A11 the tests involved arbitrarily varying flow

The flow rates were measured by first ‘separating -

~ steam and water and then passing each through separate orifice

Pressure differentials in the observation wells (all

The flow data as

well as the pressure data were automat1ca11y recorded as
printouts or str1p charts. .

- 7 ,
FYadle 2:  Republic Geothermal Hell Tests: Oetails of Tests

PRODUCTION WELL

Method L . Observation Hells and Instruments .
Test of Flow Rate *  Pressure : S
No. Production {gpm) Measurement Date 1 2 3 4
1 38-30  Valvet Step-wise Sperry Sun July 14 to §6-30 16-23 - N1
o control variadle down-hole July 18, 1977 S
) * 500, 750, pressure . e Paro Scientific ~——
ggg. 500, monftor well-head transducer . -
2 16-29 - Valve* Variable - - Denver -~ July 26 to 6-30 §1-30 N1
: . control 200 0 700 Research -~ July 30, 1977 i
: . Institute . ) i Paro Sclentific ——s
and : ‘well-head transducer
Sperry Sun ’ .
down-hole
pressure
monitor
d 38-30  Oownhole Variable tone - August 22 to 16-30 ~ 56-30 78-30 . A1
- Pump 200 to - Oct. S, 1977 ’ .
: 1,000 : +——remee— Paro Scientific ——

well-head transducer

® Natural, well-bore flashing flow



Results and Interpretation

A1l the tests conducted were characterized by arbitrarily
variable discharges. At the outset, therefore, it became im-
possible to use the conventional type-curve matching procedures
of analysis which are based on fixed flow rates. Instead, a
computer assisted curve-matching procedure recently developed
at LBL (Tsang, et al., 1977) formed the backbone of all the
interpretation. - :

- The interference data collected during the first test
from wells 56-30 (kh=26,300. md-ft; ¢ch=4.5x10"% ft/psi) and
31-1 (kh=35,400 md-ft; ¢ch=2.07x10-3 ft/psi) indicated the
possible gresence of a barrier boundary, that could be rep-
resented by an equivalent image of well of 38-30 located
4,600 feet from 56-30 and 2,700 feet from 31-1. In addition,
both test 2 and test 3 brought to 1ight the very interesting
fact that well 16-30 did not show any pressure response to the
production either from 16-29 or 38-30. This is all the more
remarkable because well 56-39, whose distance from 38-30 is:
the same as that between the latter and .16-30, experienced a
drawdown of as much as 21-2 psi during the first test and
45 psi during the third. The three pieces of data, namely,
the image well distances from 56-30 and 31-1 and the non-
response of 16-30 strongly suggest the presence of a promi-
nent, NNE trending barrier boundary as shown in Fig. 2.

This boundary apparently does not conform to any of the
geologically mapped faults, although its trend parallels
those of inferred growth faults.
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Fig. 2  Republic Geothermal Well Tests:
~ Inferred presence. of hydro]og1c barrier
boundany : v .

The production well data collected during test 1 suggested
a kh of approximately 25,000 md-ft for the reservoir in the
vicinity of 38-30. In add1t1on. the data also 1nd1cated a
negative skin for we]] 38-30 :

Interference data col]ected during the third test from |

i?];7:31 1. yielded kh, ¢ch and image well distances comparable with
~ ¢ those obtained dur1ng test 1. However, data from 56-30 indi-
- cated somewhat lower kh-and lower image well distance (see

Table 3) than the first test. It may be noted here that at

‘the start of test 3, the reservoir was still recovering from

the effects of 38- 30 and 16-29. The discrepancies mentioned
may be attributable to the buildup effects of 16-29 which
were ignored during the 1nterpretat1on



Interference data collected from 78-30 during test 3
indicated anomalously low kh values of 10,400 md-ft for
the reservoir between 38-30 and 78-30. The maximum pressure

drop observed in 78-30 during the test was about 3 psi while .

computations showed that one would have normally expected
drawdowns of the order of 12 to 15 psi. The reasons for this
anomalous observation are being studied. From borehole logs
and cores it appedrs that 78-30 has sands of quality and
thickness comparable to those in 38-30. It is therefore of
particular interest to adequately explain the low value of
kh inferred between 38-30 and 78-30.

The estimates for the reservoir parameters obtained
from the three tests are summarized in Table 3. This table
also contains estimates of kh values obtained from borehole
Togs. As can be seen, a reasonable agreement exists between

the current and previous estimates. In general, the reservoir

below the Republic Geotherma] lease has a kh of approximately
30,000 md-ft.

Table 3: Summary of Vest Results from Republic Geothenmal Wells

o

Test 1 Test 2 Test 3 )
¥ell " (38-30 Producing! (16-29 Producing) - {38-30 Producing) Previous Estimates
38-30 kh=2¢4,800 md-ft Borehole Logs (Republic
A - taeputlic)
== - Build-un Test {Republic)
2 3 kh=81, 700 md-feet
Qchre-l.Js ft=/psi Interference Test (L5L)
kn=29,500 md-fast
56-30 kh=26,300 mnd-ft kh=23,600 md-ft
¢ch=4. mo-4 ft/psi To be anzlyzed ¢ch=7.89x10-4 ft/psi
ritl.s e 3,500 ft
3141 kh=35,400 md-ft kh=31,700
¢cha2.07x10-3 ft/psi To be analyzed ¢ch=2.4x10- ft/psi
74=2,660 ft r'-z.aso ft
16-29 kh=21,800 exd-ft Borehole Logs (Republic) .
“Rh+30,000 nd-Teer

- L - - * e .
¢ch=2,36x1073 ft/psi —Buﬂd-t'lg Test §Regublic)
‘ . . 234,700 md-feet :

78-30 - - kh=10,400 md-ft
¢che6.68x10"3 ft/psi

e 3,300 ft
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Before concluding, it should be pointed out that inter-

. pretations are still continuing and the results presented

here are tentative and subject to revision.
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