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"ABSTRACT

This report presents the results of the short-term tests of the
hydrotherha] supply and injection wells for the first 5 MW power plant
at Raft River. These tests were performed between November 1978 and
January 1979 at the Raft River Geothermal Test Site. The site is
operated for the Department of Energy, Idaho Falls Operations Office,
by EG&G Idaho, Inc., under contract number EY-76-C-07-1570. The short-
term tests provided a preliminary assessment of the characteristics of
wells RRGP-4, RRGP-5, RRGI-6, and RRGI-7, and they established pump
criteria for the follow-on, long-term tests.

The short-term (72-hour) test program was completed on schedule in

January 1979. It was the first in a series of three supply and injection

(S&I) test programs. The second, or long-term (500-hour) test program
will begin in March 1979, and it is scheduled for completion on December 10,

1979 (Milestone MO30C of the Management Plan). The third, or S&I-integrated

test program is scheduled for comg]etion on April 8, 1980 (Milestone M042C).
Timely completion of the tests will allow the 5 MW(e) Pilot Geothermal
Power Plant to begin operation on October 20, 1980.

iy



SUMMARY

Short-term tests were performed during the 3-month period between
November 1978 and January 1979 on wells RRGP-4, RRGP-5, RRGI-6, and RRGI-7.

RRGP-4 and RRGI-7 are currently being evaluated as candidates for well
stimulation. :

The most important objective was to obtain pump-selection criteria

for the long-term tests.

TABLE I

The following summary results:

PUMP CRITERIA FOR THE LONG-TERM TESTS

Well : Pump Criteria

RRGP-4 Insufficient flow to warrant pump

RRGP-5 37.8 1ps (600 gpm) with pump set @ 304.8 m
' (1000 ft.)

RRGI-6 * . Inject at up to 94.6 1ps (1500 ¢gpm)

RRGI-7 + Inject at 25.5 1ps - 32.5 Ips (400-510 gpm)

Another major objective was the estimation of borehole flow characteristics:

Well

RRGP-4
RRGP-5

RRGI-6

RRGI-7

TABLE II

BOREHOLE FLOW CHARACTERISTICS

Injection or
Flow Characteristics

Test not stable enough
Q/f;10 = (.11 Tps/kPa/cycle

Q/s;lo = 0.38 1ps/kPa/cycle

Q/s10 0.03 1ps/kPa/cycle

fa]
[

b]Observed on flow test of RRGI-6.
No artesian flow.

Maximum
gemperature
("F) Observed

Boundaries or
Interference

254
254

209(2]

(b]

procedures were improved from test to test.

None Observed

Possible boundary; no
interference observed

One boundary possible
(requires further eval-
uation); interference
doubtful

Slight possibility of .
interference @ RRGI-6

¢

In addition, operating experience was gained in preparation for the long-

term test program. Hardware and instrumentation were checked out, and many

deficiencies were identified and corrected. Operators were trained, and



The above data supplements that obtained between 1975 and 1978 on
wells RRGE-1, RRGE-2, and RRGE-3. Earlier information on these three wells
can best be summarized as follows: ’

TABLE III
PUMP CRITERIA FOR RRGE-1, 2, AND 3

Yell Pump Criteria
RRGE-1 50.5 1ps (800 gpm) with pump set at 244 m
) (800 ft)
RRGE-2 34.1 1ps (540 gpm) with pump set at 244 m
(800 ft)
RRGE-3 27.4 - 34.1 1ps (435 -540 gpm) with pump

set at 244 m (800 ft)

iv

I



I. INTRODUCTION

Seven supply and injection (S&I) wells have been drilled in the
Raft River Known Geothermal Resource Area (KGRA). The drilling began
January 5, 1975, with the drilling of RRGE-102). RRGE-1 confirmed the
existence of a medium-temperature resource (145°C or 293°F) and secured
the continuance of the drilling program. Drilling continued for three
years with the completion of: RRGE-2 in 1975; RRGE-3 in 1976; RRGP-4
in 1977; RRGP-5, RRGI-6, and RRGI-7 in 1978. Drilling ended with the
deepening of RRGP-4 in the fall of 1978.

the we]ls[b].

Figure 1 shows the location of

The design of the S&I system includes three production wells, two
injection wells and a standby well of each type. The system will be an
integral part of the 5-MW(e) Pilot Geothermal Power Plant; it is required
to supply 155 1ps (2450 gpm) and inject 134 1ps (2125 gpm). (The
difference will be lost to cooling-tower evaporation.) An additional
25.2 1ps (400 gpm) will also be needed for other experiments.

The minutes of the November 22, 1978, DOE-EG&G meeting on the 5-MW(e)
power plant S&I system recorded the definition of the production and injection
wells for the First 5-MW(e) Power Plant as follows:

Wells #1, #2, and #3 are the production wells and well #5 is
The backup production well. Wells #6 and #7 are the injection
wells and well #4 will be converted to a backup injection well.
Both well #4 and #7 will be involved in stimulation programs.

EG&G will initiate a planning effort to affect the S&I system
as defined.

The short-term (72-hour) test program for the S&I wells was completed
on schedule in January 1979. This report covers the testing period between

. "

[a]“RRGE" stands for Raft River Geothermal Experimental Well; an "I" or a "P"

in place of the "E" would indicate the well was intended for Injection or
Production purposes.

(6] N

Figures are contained in Appendix A.



November 1978 and January 1979, and it documents the short-term testing of
RRGP-4, RRGP-5, RRGI-6, and RRGI~7.

obtain pump selection criteria.

The most important objective was to
Other objectives were to estimate
injection or borehole flow characteristics, gain operating experience, and

check out hardware and instrumentation in preparation for the follow-on
Tong-term tests.

Short-term testing of RRGE-1 and -2 is documented in Lawrence Berkeley
Laboratory report, Reservoir Evaluation Test on RRGE-1 and RRGE-2, Raft River
Geothermal Project, Idaho, by T. N. Narasimhan and P. A. witherspoon[lji

RRGE-3 testing will be reported and published as a TREE document in the
near future.




II. TESTS AND PRELIMINARY ASSESSMENTS

1. RRGP-5 SEVENTY-TWO-HOUR FLOW TEST, NOVEMBER 1-7, 1978

1.1 Test Description

The RRGP-5 72-Hour Flow Test began November 1, 1978. It included
wellbore warmup, three one-hour puTse tests, and a 72-hour constant-rate
~artesian production test. To preheat the wellbore, RRGP-5B was flowed
at 13 Ips (200 gpm) fpr 30 minutes. Once the discharge water temperature
staBi]ized, the well was flowed at 1.3 1ps (20 gpm) to maintain thermal quasi-
equilibrium. Three pulse tests at 2.5 Ips (40 gpm), 12 1ps (190 gpm), and
19 1ps (280 gpm) were run for one hour each, with a one-hour recovery
period. During recovery periods the well flowed at approximately 1.3 Ips
(20 gpm) to maintain thermal quasi-equilibrium in the wellbore. The
72-hour production test was conducted at 8.8 1ps (140 gpm), and the
recovery period began after te§ting. Instrument recorder failure caused

the loss of the first portion {one hour) of recovery data after the
72-hour flow test.

3

To conduct the test, Raft River Fje1d Operations built and instrumented
a flow line from the RRGP-5 wellhead to the RRGP-5 pond (see Figure 2).
A U-tube manometer across an orifice plate monitored the flow rate. This
was used to meet Reservoir Engineering flow-control requirements (t 3% of
flow rate with adjustments at the wellhead valve). A 1.9-cm (3/4-in.) line
made slight adjustments in discharge manageable, and it was also used

for water sampling. The wellhead and flow line were also instrumented for
pH, conductivity, temperature, and pressure.

Other instrumentation was used for gathering observation-well and
RRGP-5 downhole data. The wellhead pressure on RRGE-1, RRGE-2, USGS-2,
and MW-1 was recorded with digiquartz pressure transducers[a]. The
downhole pressure/temperature probe failed after being run downhole.

It was removed from the wellbore and the test plan requirements for

it deleted. The probe was shbsequent]y sent back to the manufacturer
for testing and repair. '

(alysgs-2 and MW-1 are monitor wells.
3



Appendix B is an execution copy of FET-14A-78, the test plan
for producing RRGP-5. Access to the raw data (not included in Appendix
B) may be obtained by contacting the manager of EG&4G's Geothermal
Electric Division.



1.2 Preliminary Test Assessment

A modified nonequilibrium analysis of the 2.52 Tps (40 gpm) and the
12.0 1ps (190 gpm) pulse tests suggests the presence of a recharge
boundary. The 2.52 1ps (40 gpm) pulse test did not stress the aquifer
sufficiently to produce adequate pressure drawdown for quantitative
hydrogeologic analysis, but the 17.7 1ps (280 gpm) pulse test did
stress the borehole artesian capacity of RRGP-5B. This was indicated
by the appearance of steps in the data, as shown in Figure 3 (the dis-

placement of the 2.52 T1ps (40 gpm) data after 15 minutes was probably
due to human error).

In addition, the first 60 minutes of the production test functioned
as a fourth pulse test. The production test data again suggests a re-
charge boundary, as shown by the declining pressure indicated in Figure
4. An additional test would be, necessary, however, to confirm the

presence of a boundary; instrument failure caused the break in data
after 42 minutes 2

The 12.0 1ps (190 gpm) and 17.7 1ps (280 gpm) pulse test data are

thermally affected for at least the initial minute. It is assumed from
experience that the other tests were also thermally affected, although
this is not obvious from the data. It has been shown that corrected
data are required for quantitative evaluation, but correction for

thermal effects was not possible due to failure of the downhole temperature-

pressure probe[3].

Well Tosses of 0.17 sec’/m® (63 sec’/ft%) for the initial pulse,
0.2 secz/m5 (8.6 secz/fts) for the second pulse, and 0.06 secz/m5 (24 secz/
fts) for the final pulse, were estimated using Jacob's formu]a[4]. Well losses.
of less than 0.01 secZ/m5 (5 secZ/ftS) are indicative of an efficient well, and
well losses greater than 0.03 secz/m5 (10 secz/fts) are indicative of a clogged
we]l[SJ. The well-loss data estimated by Jacob's formula do not provide
conclusive results concerning RRGP-5B borehole fldw conditions. A generally
lTinear productivity relationship is suggested by the specific capacity (s;)
data as shown in (Figure 5) if the 17.7 1ps (280 gpm) pulse test is disregarded.




It is possible that the 17.7 1ps (280 gpm) pulse test does not lie on the
apparent linear trend because the high production rate may have- induced

lower~partial-pressure water into the well. Imprecise manual control of
discharge rate, in order to maintain constant wellhead pressure, may also

have caused the displacement. Figure 5 suggests that the well losses
within RRGP-5B are insignificant at low rates.

RRGP-5B recovered initial welihead pressure in less than 7% of the
production time, following the 2.52 1ps (40 gpm) and 12.0 1ps (190 gpm)
pulse tests. Following the 72-hour production test, the well was fully
recovered one hour after shut-in. Rapid recovery is usually indicative
of an ineffective and poorly constructed well. Following the 17.7 1ps
(280 gpm) pulse test, RRGP-5B recovered in approximately the same amount
of time as was allowed for production.

The data from the production and recovery portion of an aquifer test (Figure 6)
should theoretically overlie each other. In this case the difference between
production and retovery data is approﬁimate]y 21 kPa (3 psi) for each test.

This small difference could be caused by a combination of factors, such as
small discharge rate variations, normal instrument error, or well losses.
Figure 6 may indicate that well losses within RRGP-5B are insignificant at

low discharge rates. Note that production data were recorded in psia, while
recovery data were recorded in psi,a difference of approximately 88.3 kPa (12.8

psi). This difference was taken into account when graphing the corrected
recovery data. ‘

The discharge rate divided by drawdown per log cycle (Q/slo) of an ideal
well is constant, independent of discharge rate (Q). Figure 7 indicates no
relationship between Q/s10 and Q, but Q/s10 changes. If thé 2.52 1ps (40 gpm)
recovery, 12.0 1ps (190 gpm) production, and 17.7 Ips (280 gpm) production
data points (30% of the data) are disregarded due to large errors related to
thermal effects, a linear trend can be approximated. Figure 7 suggests that
RRGP-5B was not performing ideally, perhaps due to fracture-controlled

groundwater flow, in comparison to the theoretical flow through a porous
medium.



Recovery data at RRGP-5B (Figure g) may suggest a recharge boundary
during the 2.52 1ps (40 gpm) and the 12.0 1ps (190 gpm) pulse tests. However,
the break in slope should occur at the same time on both production and
recovery data. The fajlure of the suggested boundary to occur at concurrent
times implies: (a) that the suggested boundary is a nonideal or a leaky
boundary; (b) that an aquifer(s) is nonhomogenous; or (c) that no recharge
boundary exists. The data may appear as a‘recharge boundary due to instrument
error. The recovery data from the 17.7 1ps (280 gpm) pulse test are not sug-
gestive of a recharge boundary. Future tests will assist interpretation.

It is assumed, but not apparent, that all recovery data were thermally
affected. The effect of wellbore cooling would be to decrease the slope of
data plotted as corrected recovery. Table IV lists the slopes of drawdown
and recovery per log cycle (510) of the 72-hour test. Flatter slopes
apparently occurred more during recovery than during production. Pressure
changes measured within the we]]bore~provide more reliable data collection;

however, this was not possible due‘to?fa11ure of the pressure-temperature
probe.

Although instrument failure and normal instrument error make it
difficult to draw definitive conclusions, the‘72—hour production data
at RRGP-5B (Figure 4) suggest a recharge boundary after 30 minutes. The
data after 160 minutes may also suggest a recharge boundary. The initial

recovery data, collected after one hour of shut-in time, showed that the
well had fully recovered.

Table IV also lists the drawdown per log cycle of the initial linear
trend for the results of the 72-hour test. The u condition ("u" is the

condition where a straight line is approached on the curve) was satisfied in

less than a quarter of a minute. The results could not be used in calculating
the intrinsic transmissivity of the aquifer(s) penetrated.

Wells RRGE-1, RRGE-2, MW-1, and USGS-3 were used 4s observation wells
during the 72-hour test. Digiquartz pressure transducers were used to measure




TABLE 1V
TEST RESULTS, 72-HOUR TEST, RRGP-5R

*10 Yo
Test kPa/cycle — psi/cycle 1/s/kPa/cycle™ —  gpm/psi/cycle

2.52 1/s (40 gpm) production 20.7 ) (3) 0.1209 (0.28)
2.52 1/s (40 gpm) recovery 48.3 (7.01) 0.0518 Y (0.12)
8.83 1/s (140 gpm) production 79.3 .. (11.50) 0.1110 (0.26)
8.83 1/s (140 gpm) recovery " (nata missing because of instrument failure)

12.0 1/s (190 gpm) production 134 (19.44) 0.0892 (0.21)
12.0 1/s (190 gpm) recovery ‘114 (16.53) 0.1055 o (0.24)
17.7 1/s (280 gpm) production 179 (25.96) 0.1060 (0.24)
17.7 /s (280 gpm) recovery 165 (23.93) 9.1148 (0.26)




wellhead pressures. Geologic relationships indicate RRGP-5B, RRGE-1,
and RRGE-2 penetrate the same fault zone and perhaps the same aquifer(s).

The wellhead pressure of RRGE-2 declined from November 1 to 7, 1978
(Figure 9 ). This is believed to be a seasonal trend. [f RRGE-1 and
RRGE-2 penetrate the same or similar aquifers, an analogous trend should
be apparent in the RRGE-1 data. Figure 9 shows the irregular nature of
RRGE-1 data. Perhaps the discharge rate at RRGEl was not sufficiently
constant; RRGE-1 provides water for several experiments and for space

heating. Quantitative analysis of the RRGE-1 data was not attempted,
because of this data scatter.

" Drawdown in RRGE-1 (Figure 1:.0) appears to have occurred after 140
minutes of production. The apparent drawdown may be related to RRGP-5B
production or to a seasonal trend occurring within the aquifer(s). The
data points occurring above the appérent trend after 2800 minutes, maybe
related to control of RRGE-1 discharge rates. Data indicate that the u
assumption was satisfied after 3600 minutes of production, after which a
modified nonequiiibrium analysis cou1d\be employed. A nonequilibrium
analysis, which involves log-log curve matching to standard-type curves,
is not met by Figure 11. This may indicate that the apparent drawdown
is not related to RRGP-5B production. Figure 11 indicates that RRGE-1
discharge is not maintained at a constant rate.

A semilog plot of wellhead pressure at RRGE-2 (Figure 12) begins to
decline after approximately 120 minutes of production. Data suggest
that RRGP-5B would have to be produced for 8900 minutes (6.15 days)
before the u assumption would be satisfied. The data cannot, therefore,
be analyzed with the modified nonequilibrium method. The nonequilibrium
method (Figure 13) does not yield a recognizable type curve. The pressure
decline in RRGE-2 may not be related to RRGP-5B, as the apparent decline
appears sooner and is of greater magnitude than RRGE-1, which is physi-
cally closer to RRGP-5B. It is possible, however, with fracture-controlled
flow, for distant wells to show greater response than nearby we113[6].
The pressure decline at RRGE-2 is probably related to a seasonal trend
or to cooling from a previous test. The effect on RRGE-Z2 of variations -
in the rate of discharge from RRGE-1 cannot be evaluated at this time.

9



Pressure changes greater than 0.7 Pa (0.1 psia) were not observed at
MW-1 or USGS-3 during the pulse or 72-hour test. Therefore, RRGP-5B did
not affect MW-1 or USGS-3 when produced at 8.83 1ps (140 gpm) for 72 hours.

10.



1.3 Conclusions

RRGP-5B is not capable of producing an artesian flow of greater than
17.7 1ps (280 gpm) for extended periods; RRGP-5B did not have sufficient

wellhead pressure to maintain the 17.7 1ps (280 gpm) pulse for more than
45 minutes.

The test data may suggest a recharge boundary. This boundary may be
the same recharge boundary implied by the results of testing of RRGE-1[7].
Additional testing of RRGP-5B must be conducted before the existence of
a recharge boundary can be confirmed.

Because pressure data were thermally affected, the local intrinsic
transmissivity of the aquifer(s) penetrated by RRGP-5B could not be calu-

culated. Future tests must be conducted with a downhole temperature-
pressure probe within the well.

Well losses within RRGP-5B appear to be insignificant at flow rates less

than 12.0 1ps (190 gpm). Well losses at rates higher than 17.7 1ps (280 gpm)
cannot be estimated at this time.

The effect on RRGE-1 and RRGE-2 of producing RRGP-5B could not be quanti-
tatively determined. The RRGE-5B testing did not affect MW-1 nor USGS-3.

Additioha] production tests using a pump should be performed at RRGP-5B
A long-term (20-day) test at 38 1ps (600 gpm) should be conducted. This pro-
duction rate will provide a rigorous basis for evaluating productivity pre-
dictions. Pulse tests should be conducted in conjunction with the Tong-term
test. The pulse tests would provide valuable additional information on the
performance of RRGP-5B. The pulse and long-term tests must be conducted with
a downhole temperature-pressure probevin RRGP-5B. Temperature-depth pro-
files should be plotted during additional tests of the well. The temperature

profiles may supply additional information concerning the recharge boundary
suggested by the 72-hour test.

11



Figures 14 and 15 are predictions of pump-setting depth versus production
rate for the proposed 20-day production test of RRGP-5B. The predictions are
based upon the 8.83 1Ips (140 gpm) 72-hour constant-rate production test. The
graph simulating a recharge boundary and 2-barrier boundaries are not directly
indicated by the data, but experience implies their presence.

12



2. RRGI-6 TWENTY-FOUR HéUR FLOW TEST, NOVEMBER 9-10, 1978

2.1 Test Description

Prior to injection testing of RRGI-6, Raft River Field Operations and
Fluid Experiment and Testing Branches conducted a flow test consisting of a
96-~-hour preheat, two pulse tests and a 24-hour artesian flow. Raft River
Field Operations constructed and instrumented a flow line from the RRGI-6
wellhead to the pond (see Figure 16). To calculate flow rates a differential
pressure.gauge and a manometer containing an antifreeze-water mixture measured
the differential pressure across an orifice plate. An in-line conductivity
probe and water samples provided information on pH, conductivity, HCO&. CaCO3,
Na+, and C1~ concentrations. Wellhead pressure was monitored and recorded
with a digiquartz pressure transducer, pressure computer, and a thermal
printer. The downhole pressure/temperature probe was not available so
downhole data could not be recorded.

During testing RRGI-6 flowed at a rate from 38 to 56 1ps {60 to 89 gpm)
for 96 hours in an attempt to achieve thermal equilibrium in the wellbore
during testing. After the preheat, a constant-rate pulse test at 13.2 1Ips
{207 gpm) ran for 53 minutes, followed by a recovery period. The second
one-hour pulse test consisted of a variable-rate constant-head test. Rates
varied from 10.8 1ps (170 gpm) to over 22.6 1ps (354 gpm). The final
portion of the test ran for over 24 hours at 10.8 1ps (170 gpm).

Appendix C is an execution copy of FET-12A-78, the test plan for
producing RRGI-6.

2.2 Preliminary Test Assessment

The wellhead pressure during the first pulse test at 13.2 1ps (207 gpm)
declined to 177 kPa (25.7 psi) during the initial 4.3 minutes of flowing,
but it increased to 188 kPa (27.25 psi) at 52 minutes (Figure 17). Since
u < 0.01 after approximately 0.1 minutes, the data would normally be
expected to plot as a straight line. However, increasing wellhead pressure
is a common occurrence when well heat-up causes the'density of the bore-
hole fluid to decrease. -

13



Wellhead temperature data are also indicated in Figure 17. The wellhead
temperature increased from less than 73.0°C (163.4OF to 98.2°C (208.7°F)— a
change of 25.29¢C (45.3°F). An approximation technique was used to correct for
the changing borehole-fiuid densities relative to the wellhead pressure after
nine minutes of flow. The corrected wellhead pressure data, which are
plotted as x symbols in Figure 18, have a slope over one log cycle (510) of
18.1 kPa/log cycle (2.62 psi/log cycle), which results in a Q/s10 ratio of
0.731 1ps/kPa/log cycle (79.0 gpm/psi/log cycle. The intrinsic transmissivity,
kh is directly related to Q/s10 and the viscosity of the aquifer fluids.

Since the temperature of the receiving zone(s) is not known, the Q/slo ratio
was used to relate the test data to an aquifer characteristic.

The ratio of Q/s10 for the May 1, 1978, injection test at 51.0 1ps
(800 gpm) was 0.274 1ps/kPa/log cycle (29.6 gpm/psi/log cycle). The
greater value for Q/s10 for the November 9, 1978, test could result because
of the much lower viscosity for the 51.79¢C (IZSOF) water injected in the
May 1, 1978, test. Because of significantly different conditions in the
vicinity of the wellbore during the tests of May 1, 1978, and November 9,
1978, considerable caution must be exercised in comparing the results of
the tests. In principle, more accurate estimates of the aquifer character-
istics can be expected from the November 9, 1978, test results.

Recovery data were collected for the RRGI-6 test (Figure 19). In
Figure 16, t is the elapsed time since the discharge of 13.2 Ips (207 gpm)
began and t' is the elapsed time since the flow of 13.2 Ips (207 gpm) was
terminated. A linear regression through the data from t/t' = 18.3 (t' = 3
minutes) to t/t' = 2.86 (t' = 28 minutes), has a slope, S10° of 17.2 kPa/log
cycle (2.50 psi/log cycle). This results in a Q/slO ratio of 0.766 lIps/kPa/log
cycle (82.8 gpm/pis/log cycle). Since the well is shut in during recovery,
temporally-dependent density changes in the borehole fluid are much less
than during well discharge (Figure 18). In the following flow test, for
example, the wellhead temperature recovered to 94.50°¢C (202.1°F) after one
minute of flowing at 22.6+ 1ps (354+ gpm). A more gccurate estimate of Q/s10
can be expected using recovery data. Since the water in the wellbore is
sTowly cooling during recovery, the slope of the recovery data collected at
the wellhead will be Tess than that in the aquifer(s). This relationship actually
resulted because the value for S10 during recovery, 17.2 kPa/log cycle

14



(250 psi/log cycle), is slightly less than S10 during drawdown-18.1 kPa/log cyé]e
(2.62 psi/log cycle). Drawdown recovery data following the 53-minute discharge
at 13.2 1ps (207 gpm) result in a slope S10 of 17.2 kPa/log cycle (2.50 psi/log
cycle) and a Q/s10 ratio of 0.766 1ps/kPa/log cycle (82.8 gom/psi/log cycle).

The next pulse test, which continued for 60 minutes, began 65 minutes
after terminating the flow test reported above. This was a constant-drawdown/
variable-discharge test. The resulting four values for discharge rates,
which ranged from 22.6 1ps (354 gpm) to 10.8 Ips (170 gpm), were not sufficient
to permit a quantitative evaluation of the Sy OF Q/s10 values.

The next constant-rate flow test continued for 1442 minutes at a flow rate
of 10.8 1ps (170 gpm), following 82 minutes of recovery from the constant-
drawdown test. Little of the data are of any value, since no pressure response
was noted using the digiquartz pressure transducer when the well was shut-in
(Figure 18). Because there are no means for determining which data are valid,
and since there are no obviously linear portions of data having a slope, 519
somewhat similar to those for the 13.2 1ps (207 gpm) test, an analysis to
determine aquifer characteristics was not undertaken.

Observation well hydrographs for monjtor wells 3, 4, S, 6, and 7;
RRGI-7; and RRGE-3 are presented in Figures 21 through é7, respectively.
The water levels in the monitor wells declined from the beginning of the
flow-test period to the 1000 hours point on November 19, 1978, then increased
during the remainder of the flow test period. Much, if not all, of this
water level decline was probably caused by earth tides and by increasing
barometric pressure (from 1400 hours on November 9, 1978, to 1100 hours on
November 10, 1978: Figure 28). Insufficient hydrograph and barometric-
pressure data have accumulated to date to permit the removal of these
components from the hydrographs for the monitor wells. It is concluded that
the hydrographs for RRGI-7 and RRGE-3 (Figures 26 and 27, respectively) do not
indicate significant interference effects with RRGI-6. Because of the
rapidly declining pressure at RRGE-3 due to freeze-line shut-in, the above
conclusion is tenuous. However, it can be concluded that neither the monitor
wells nor RRGI-7 responded to the withdrawal of water at RRGI-6 to a degree markedly

greater'than the hydrograph responses induced by barometric-pressure fluctuations
and earth tides. -
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2.3 Conclusions

Freeflow test drawdown and recovery data for a 13.2 lps (207 gpm)
discharge for 53 minutes, results in slopes on a semilogarithmic graph
of 18.1 kPa/log cycle (2.62 psi/log cycle) and 17.2 kPa/log cycle (2.50
psi/log cycle) respectively. Corresponding Q/s10 values are 0.731 and
0.766 1ps/kPa/log cycle (79.0 and 82.8 gpm/psi/log cycle), respectively.
Pressure responses at monitor wells 3, 4, 5, 6, and 7; RRGI-7; and RRGI-3

do not sqggest any interference effects similar in magnitude to barometer
pressure and earth tide effects.
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3. RRGI-7 INJECTION TEST, NOVEMBER 16-22, 1978

3.1 Test Description

RRGI-7 injection test began November 16, 1978. Water from the
RRGE-1 pond was piped to RRGE-3 and then through a temporary line to
the RRGI-7 pond. A subcontractor's {Halliburton) oil-field pumper
truck used suction line to take water from the pond and inject it into
the well (see Figure 28). The pumper truck controlled injectién at 253 Ips
(400 gpm), as determined by the pump stroke ratei Pumping continued
for 5-1/2 hours, when the subcontractor's pumps failed, forcing the test
to be delayed until the following day. The test beginning November 17
held a constant injection rate of 253 1ps (400 gpm) for about 65 hours.

Raft River Field Operations installed instrumentation for the test.
A pressure gauge monitored wellhead pressure. Because of the suction
problems with the subcontractor's jnjection pumps, in-1line conductivity,
pH, and temperature probe measurements were not possible. Water samples
collected from the RRGI-7 pond were analyzed for pH, conductivity,
turbidity, and undissolved solids.

Appendix D is an execution copy of FET-27-78, the test plan for
injecting RRGI-7.

3.2 Preliminary Test Assessment

The maximum decrease in wellhead pressure due to the injection of water
at a temperature of 14.4% (58°F) with no subsequent heating in the wellbore
(utilizing previous borehole temperature data) would be: 48.1 kPa (6.98 psi)
if the aquifer receiving the water were at the base of the casing-at a depth of
618.7 m (2030 ft); 192.1 kPa (27.86 psi) if the aquifer were at a depth of 839.7 m
(2919 ft) at the midpoint of the open borehole; and 304.1 kPa (44.10 psi) if
the aquifer were at the bottom of the borehole. “The greatest rate of
accumulation of error in the wellhead pressure due to the injection of
cold water would occur at the beginning of the test, when maximum-temperature
water would be injected into the receiving zone(s). Injection at 25;5 1ps
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(400 gpm) would result in a downhole fluid velocity of 0.314 mps (1.03 fps).
Since the well has 618.7 m (2030 ft) of casing, it would take 32.9 minutes
for the injected water to reach the bottom of the casing. Thus, 32.9
minutes is the minimum time required for steady-state borehole fluid
densities to develop. In reality, however, it would take additional time
for density differences to disappear; heat transfer through the surrdunding
casing and through the borehole wall rock would heat the wellbore fluid. For
convenience, it will be assumed that the cumulative error due to temporally
dependent borehole fluid densities is 192.1 kPa (27.86 psi).  The declining
wellhead pressures observed between 1 and 40 minutes after pumping began
(Figure 29), are believed to be caused by changing borehole fluid densities
and do not represent the actual aquifer pressure buildup.

On the other hand, the linear pressure-buildup segment between 136
and 246 minutes after injection began (Figure 29) probably represents actual
aquifer pressure buildup. Based on a previous injection test beginning
August 2, 1978 (resulting in an estimate for kh of 2304 md-m (7559 md-ft),
the time required for u < 0.01 is 3.13 minutes. Thus, assuming an ideally
behaving-aquifer with no hydrologic Boundaries, the aquifer pressure build-
up data should plot as a linear regression on Figure 29.

The beginning of the linear data segment was visually estimated to be
136 minutes, with the end of the linear segment occurring at 246 minutes.
After 246 minutes, a considerable scattering of the data occurred, and it is
possible that the data followed a trend having a lower value for the slope.
The slope per log cycle time, S1p° of the data between 136 and 246 minutes
after pumping began is 826.7 kPa/log cycle (119.9 psi/log cycle) with a ratio
of Q/s10 of 0.0309 1ps/kPa/log cycle (3.34 gpm/psi/log cycle). The ratio of

Q/s10 compares favorably with the previously determined value of 0.0347 1ps/kPa/log

cycle (3.75 gpm/psi/log cycle) for the 53.6 1ps (840 gpm) step of the injection
test beginning August 2, 1978. The following equation defines pressure buildup
beginning at 136 minutes:

bubbler pressure = -601.7 + 826.7 {log t-1)

where: bubbler pressure in in kPa and t is in.minutes, or

bubbler pressure = -87.27 + 119.9 (log t-1)

where: bubbler pressure is in psia and t is time in minutes
18



This equation predicté a we]fhead pressure 3882 kPaa (562 psia) or
=3792 kPag (=550 psig) after five uears of continuous injection at 25.5 1ps
(400 gpm) with no hydrologic boundary or interference effects. This is a
preliminary estimate based only on the projection of 110 minutes of data
to five years. This value corresponds to the 4137 kPag (600 psig) value
obtained from the 53.6 Tps (840 gpm) test beginning August 2, 1978, in which
water of a slightly lower density was injected than in the November 16, 1978,
test. Greater well losses when injecting at 53.6 1ps (840 gpm) would result in
overestimated wellhead pressure for injection rates of less than 53.6 1ps
(840 gpm). Thus, the predicted wellhead pressures after five years of
injection based on the two injection tests referred to above are within
expected errors. In conclusion, based on 110 minutes of data from the
November 16, 1978, injection test at RRGP-7, the Q/s10 of 0.0309 Ips/kPa/

Tog cycle (3.34 gpm/psi/log cycle) and the predicted wellhead pressure of

3792 kPag (550 psig)-after five years of injection do not differ substantially
from the values derived from previous tests.

Projections based on the ddta for the 25.5 1ps (400 gpm) test can be
used to estimate corresponding injection rates and wellhead pressure for a
20-day injection test. Based on the 25.5 1ps (400 gpm) test, an injection
rate of 25.5 1ps (400 gpm) would result in a wellhead pressure of 2261 kPaa
(328 psia) after 20 days of injection with nointerference or boundary
effects. Similarly, an injection rate of 32.5 Tps (510 gpm) would result
in a wellhead pressure of 2882 kPaa (418 psia) after 20 days of continuous
injection and 4826 kPaa (700 psia) after five years of continuous injection.
It is recommended that an injection rate between 25.5 1ps (400 gpm) and
32,5 1ps (510 gpm) be used for 20-day tests.

The pressure buildup data for the 3883-minute, 25.5 1ps (400 gpm)
injection test beginning November 17, 1978, are probably of little value,
because an initial rapid buildup in bubbler pressure supports the Hypothesis
that air was being injected along with the water. Bubbler pressures during
the initial 40 minutes of injection on November 17, 1978, should have been

-
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less than those for the test'beginning November 16, 1978, because the water in the
borehole was at a lower temperature on the earlier date. The test beginning
November 16, 1978, would cool the borehole fluid and the surrounding casing,
grout, and rock below pretest temperatures. As a result, the test beginning

743 minutes later would start with a lower bubbler pressure. The field

test data confirm these hypotheses.

The bubbler pressure prior to the second test was atmospheric (83.70 kPaa
(12.14 psia ), indicating a water level below the end of the bubbler tube.
However, prior to the test beginning November 16, 1978, the bubbler pressure
was 103.0 kPaa (14.94 psia). Consequently, the test beginning November 17,

1978, which had an injection rate equal to that of the test beginning November 16,

1978, would be expected to have a lower bubbler pressure throughout the
injection period.

Pressure differences between the November 16, 1978, and November 17, 1978,
test data during the period from 40 to 120 minutes after pumping began,
stabilized at approximately 414 kPa (60 psi) (Figure 29). The higher bubbler
pressure for the November 17 test wpuld result if the average specific
gravity of the fluid in the 218.7 m (2030 ft) of casing were 0.9311 gm/Cm3
(58.12 1b/ft’), rather than the 0.9993 gm/cm® (62.38 1b/ft3) that would be
expected for 14.4°¢ (58°F) water. A specific gravity of 0.9311 gm/cm3
(58.12 1b/Ft3) could result either from 132°C (270°F) water, which is not
possible, or from the development of a 42.4 m (139 ft) column of air in
the wellbore. Since air leaks were noted at the wellhead, the development
of an air column in suggested. However, if air and water were separating,
the stabilization of the bubbler pressure differences at 414 kPa (60 psi)
between the November 16 and 17 data at approximately the time required
for the injected water to enter.the open borehole (=32 minutes), WOuld
be somewhat fortuitous. Still, stabilization of the pressure differences
between the bubbler pressure data for the November 16, and the November 17,
tests would be expected if the injected water with entrained air entered a
receiving zone(s) with no significant aquifer plugging.

Erratic pressure fluctuations occurring after 120 minutes could be
caused by a variable ratio of injected air and water. Thus, the more rapid
initial pressure buildup for the November 17, data can best be explained by
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air entrainment in the injected water. The data collected after 77 minutes

appears to fluctuate from tﬁe overall data trend much more than that which occurred
prior to the 77-minute point and during the preceding test on November 16, 1978.
This fluctuation in pressure is not due to a digiquartz-pressure-recorder
malfunction, as the wellhead pressure monitored by a Heise pressure gauge

also exhibited similar pressure fluctuations (Figure 30). A malfunction in the
injection pump which resulted in a temporally dependent, volumetrically

effective injection rate of water and air would appear to be likely.

The declining pressure-buildup trend after approximately 1000 minutes of
injection can'a]so be readily explained by a temporally declining, volumetric-
ally effective injection rate. It would be very unusual for normal, natural,
background wellhead pressure trends to decrease by 82.7+ kPa (12+ psi) during
a period of 3000 minutes. HNo significant declines in wellhead prssures
were noted in surrounding observation wells. The 82.7+ kPa {12+ psi) decrease
was estimated assuming the fortuitous occurrence at 1000 minutes of a linear,
constant-head recharge boundary éffect or a hydrologic boundary having a
similar effect. Although temperature data are not available, the temperature
of the injected water was probably less then 32.39C (QOOF) during the entire
test. The increase in the temperature from 15.6°C (60°F) to 32.29C (QOOF)

would result in a 34.5 kPa (5 psi) increase in bubbler pressure, due to boreho)ev
fluid density changes.

The pressure decline that would result from a decreased water viscosity is not
known, but it would be capable of causing the observed pressure decline only
if a linear, constant-head recharge boundary or a boundary having a similar
effect were encountered at approximately 1000 minutes. Earthquake effects,
which could induce pressure fluctuations of this magnitude, were not noted
at any of the other seven observation wells. Hydrofracturing of the
formations at this wellhead pressure is also very unlikely because of the
Tow wellhead pressure of 917.0 kPaa (133 psia) compared to the estimated
minimum pressure of 4826 kPa (700 psi) required for hydrofracturing. In
addition, hydrofracturing during this test is unlikely, because the aquifer(s)
was previously subjected to wellhead pressure of 1331 kPaa (193 psia) during

the test beginning August 2, 1978 (which is 414 kPa (60 psi) greater than during
the November 17 test). :

The aquifer pressure difference would be greater if air were contained
in the injection water for the November 17, 1978, test. Although it is
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possible for an increasing température of the injected water to produce

a declining water bubbler pressure after injecting for 1000 minutes, if
fortuitous boundary effects occur, the most plausible explanation’'for the
observed bubbler pressure decline is a temporally declining, volumetrically
effective injection rate due to air entrainment.

Wellhead pressure data at RRGE-3 (Figure 31) illustrate the profound
effect on wellhead pressures caused by’heating and cooling the wellbore
fluid by manipulating the flow (+ 0.64 1ps (+ 10 gpm)) from the freeze
Tine. Pressures changes in excess of 152 kPa (22 psi) can be induced. At
least three days are required for stabiliation of borehole fluid densities
following freeze line shut-in. During the period from November 11 to 13, the linear
trending wellhead pressure declined at approximately 1.72 kPa/day (0.25 psi/day)
(Figure 31). The abrupt pressure increase on November 13 and 14 was probably
caused by opening and then closing the freeze line. Beginning on Movember 17
as indicated in Figure 32, the wellhead pressure increased at approximately
0.758 kPa/day (0.11 psi/day) for at least nine days. The injection into
RRGI-7 appears to have had no influence on the water level trend of RRGE-3,
as evidenced by the nine-day linear trend. A linear trend would not be
expected if significant interference occurred. In conclusion, the injection

into RRGI-7 from November 16 to 20 produce@ no readily discernible
interference at RRGE-3.

Wellhead pressure data are available for only a short time prior to
the beginning of injection. Beginning at approximately noon on November 19,
1978, the wellhead pressures appear to be slightly greater (0.62 kPaa (0.09 psia))
than those which would have resulted had the linear trend of 0.758 kPaa/day
(0.11 psia/day) beginning at noon on November 16 and continued until noon
November 23 (Figure 33). The marked change in the slope of the data trend
beginning at noon on November 23, however, suggests a complex data trend with
several influential phenomena. Therefore, the postulated response of the wellhead
pressure at RRGI-6 to the injection at RRGI-7 is very tenous.

Hydrographs for monitor wells 3, 4, 5, 6, and 7 are contained in
Figures 34 through 41. Since these are the first hydrographs obtained for
the monitor wells, the records for MW-3 and -4 begih on November 21, 1978,
rather than November 13, 1978. The hydrographs for MW-5, -6, and -7 (Figures
36, 38, and 40) are very similar except for a two-hour phase lag for the MW-5
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data. The hydrograph for MW-6 has é different vertical scale than the
others. Somewhat similar trends also occur for the monitor well hydrographs
for the period from November 21 to 29 (Figures 34, 35, 37, 39, and 41).

Based on the similarity of the hydrographs from widely scattered wells at
distances from RRGI-7 ranging from 548.6 m (1800 ft) to 1097 m (3600 ft),

and because of the Tack of a marked water level increase, especially at Mu-7,
which is the closest monitor well to RRGI-7, it is concluded that injection
into RRGI-7 caused Tittle or no pressufe response in the monitor wells.

3.3 Conclusions

Based on 110 minutes of data beginning 136 minutes after injection
began at a rate of 25.5 1ps (400 gpm), the slope of the data per log cycle
on a semilogarithmic wellhead bubbler pressure build-up graph is 826.7 kPa/log
cycle (119.9 psi/log cycle). The ratio Q/s10 is 0.0309 1ps/kPa/log cycle
(3.3% gpm/pis/log cycle), with a 6.71 m (22 ft) bubbler tube. The predicted
wellhead bubbler pressure after five years of continuous injection at 25.5 1ps
(400 gpm) is 3794 kPag (550 psig); assuming no interference with nearby wells.
A second 3882 minute injection test at 25.5 Ips (400 gpm) resulted in
erroneous data, presumably caused by a temporally dependent, .volumetrically
effective injection rate attribﬁtab]e to air entrainment in the injected water.
Based on this test experience, use of comﬁercia] oil field pumper trucks is
not recommended. No interference effects were observed at RRGI-3. Effects, if
any, at monitor wells 3, 4, 5, 6, and 7 were masked by water-level changes
induced by varying barometric pressures and earth tides. There is a remote

possibility of interference effects of approximately 0.62 kPa (0.09 psi)
at RRGI-6.
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4. RRGP-4AB FLOW TEST, NQVEMBER 28 - DECEMBER 2, 1978

4.1 Test Description

The RRGP-4AB flow test began on Movember 29, 1978. Artesian flow was
used in an attempt to preheat the RRGP-4AB wellbore. RRGP-4AB sustained the
artesian flow for only 10 minutes. Testing later showed the wellbore did not
preheat to an isothermal condition. Following preheat, a 0.63 I1ps (10 gpm)
flow was established in an attempt to maintain thermal quasi-equilibrium and
allow the well to recover. The test consisted of allowing the well to
artesian flow at 0.93 1ps (15 gpm), beginning once recovery from the preheating
was apparent. The test was termined after 18 hours due to the combination of
Tow production rate, low wellhead pressure and flashing in the discharge line.
Pulse tests were cancelled due to the rapid decline of wellhead pressure.

Raft River Field Operations constructed and instrumented a flow line
from the wellhead to the RRGP-4AB pond (see Figure 42). Reservoir Engineers
monitored the dischargé rate by means of a strib-chart pressure recorder,
recording the pressure differential across an orifice. The recorder indicated
the discharge held constant at 1.6 1ps (25 gpm). Measurements with a 1.32 1
(5 gal) bucket and stop watch showed it to vary between 0.95 1ps (15 gpm)

and 2.8 1ps (45 gpm). The low flow rate was at the Timits of the measuring
and recording instruments.

Appendix E is an execution copy of FET-10A-78, the test plan prepared
for producing RRGP-4AB.

A thermocouple measured wellhead temperature, and a digiquartz pressure
transducer and a Heise pressure gauge measured wellhead pressure at RRGP-4AB.
The Hewlett-~Packard downhole temperature-pressure probe was not used because
it was out-of-service for repair. Digiquartz pressure transducers and continuous
recorders collected observation well data at RRG@—I, RRGP-5B, MW-1, and USGS-3.
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4.2 Preliminary Test Assessment

Wellhead pressure increased for more than four minutes after production
began (Figure 43). This was caused by the thermal effects of hotter, lower
density water entering the we]lbore[3]. Thermally affected data cannot
be used for qualitative or quantitative analysis without computer'corrections.
It may be possible to obtain interpretable data with a downhole temperature-
pressure probe, if wellhead temperature cannot be brought to equilibrium.
Discharge water temperature stabilized after 300 minutes at 110°C (230°F).

Borehole geophysical logs had recorded a maximum downhole temperature of
123%C (254°F).

The method of shut-in is believed to have caused the linear trend in
the initial minute and a half of recovery data (Figure 44). A valve located
approximately eight meters (25 ft) down the discharge line was used to shut-
in the well, rather than the valve at the wellhead. The line was apparently
partially filled with air, causing a lag in pressurizing the system. This
valve was chosen for shut-in, so fhat temperature measurements could be
obtained during recovery.' The data plot as a continuous curve after four
and a half minutes, and cannot be analyzed by the modified nonequilibrium
method. The data are unquestionably thermally affected.

A nonequilibrium analysis (Figure 45) was employed in an attempt to
interpret the recovery data. Although not commonly applied to production
well data, the nonequilibrium method should be applicable to recovery data,

as well losses do not occur during recovery. The data do not match any
standard-type curve.

No interference effects are apparent between wells RRGE-1, RRGP-5B,
and RRGP-4AB (Figure 46). The observation wells are assumed to penetrate
the same geologic structure and perhaps the same or similar aquifers. The
differing curves raise questions about observation well activity. RRGE-1
provides stabilized artesian flow at *+3% of a préset rate; RRGP-5B had
been shut-in since the RRGP-5B 72-hour test from Movember 1 to 7, 1978.
The inconsistent RRGE-1 data suggest that either the discharge rate from
RRGE-1.was not maintained within the +3% flow-stabilization limits, or
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the 1imits are not exact enough for the production of required hydro-
geologic data.

A graph of RRGE-1 wellhead pressure (Figure 49) was constructed to in-
vestigate the possibility that the inconsistency in data was related to a
natural phenomenon, such as earth tides or the barometric efficiency of the
aquifer(s) penetrated. Wellhead pressure data were scrutinized for temporal
trends. No temporal trends are apparent. No pressure }esponse at well

RRGE-1 is recognized during the RRGP-4AB production or recovery (Figures
47 and 48).

HWellhead pressure changes greater than 690 Pa (0.1 psi) were not
observed at USGS-3 and MW-1 (Figure 50) during the RRGP-4AB production

test. USGS-3 and MW-1 were apparently not affected by the production of
RRGP-4AB at 0.95 1ps (15 gpm).

4.3 Conclusions

It is estimated that pumping RRGP-4AB at 6.2 1ps (100 gpm) would result
in 3.6 x lO3 kPa (520 psi) of drawdown over one day of production (Figure 51).
The extrapolation was derived by linear extension of the production test data,
assuming no boundaries and utilizing simple ratios of production rates.
The estimate contains inherent errors due to the non-Darcian response of
fractured wells, control of discharge rate, and possible flashing in the
discharge line during the test. Additional testing of RRGP-4AB is required
before a final decision concerning the well is resolved. It is recommended
that future testing consist of short duration production or injection tests,
with rate and duration based on Figure 51. The tests could serve as a basis
for comparison if it is decided to stimulate the well.

No effects of the test were seen in the observation well. The rate
and the length of the test cannot be considered sufficient to yield interference
data suitable for qualitative or quantitative analysis.
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5. RRGE-2 TO RRGI-6 SEVENf?-TWO HOUR SUPPLY AND INJECTION TEST
January 9-19, 1879

5.1 Test Description ]

Testing began on January 9, 1979, after a 3-week, 6.3 1ps (100 gpm)
artesian wellbore warm-up flow from RRGE-2 to RRGI-6. During this period,
the wellbore achieved quasi-thermal equilibrium. The downhole temperature-
pressure probe was Towered into the RRGI-6 well, and two one-hour pulse
tests at 52 Tps (820 gpm) and 47 1ps (750 gpm) were run. After well recovery
and equipment maintenance, the 72-hour, 44 1ps (700 gpm) test started. Five
hours into testing, a fire broke out in the RRGI-6 pump panel. Repairs were
made and the test was restarted. After running a temperature log, the downhole
temperature-pressure probe was reinserted. It functioned satisfactorily for
12 hours and then failed. The probe could not be repaired. During recovery
following the 72-hour injection, a transite pipe gasket in the pipeline
from RRGE-2 to RRGI-6 failed, but this caused no delay or loss of test data.

Final pulse testing at 46.0 Ips (730 gpm) and 50.0 1ps (800 gpm) was completed
January 19, 1979.

v

Most of the instrumentation and hardware for this test were constructed
as permanent installations. All piping, strainers, pumps, and related hard-
ware (see Figure 52) installed for this test were designed as part of the
permanent supply-and-injection system, and all hardware performed satisfactorily.
A mobile test trailer for instrumentation became the on-site laboratory. It housed
recorders for pH, conductivity, oxidation-reduction, temperature, and pressure,
and it contained a transducer computer with recorder. For pressure out of the
range of the pressure transducer, engineers substituted a pressure gauge in
the wellhouse. The downhole temperature—pressdﬁe probe gave downhole data
through the initial pulse tests and for part of injection testing. The pH,
conductivity, oxidation-reduction meters, and a sample tap located in the

RRGI-6 pumphouse gave back-up geochemical data and provided a check on the
accuracy of recordings.

Appendix F is an execution copy of FET-22C-78, the test plan for
injecting RRGI-6. ‘
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5.2 Preliminary Test Assessment

Detailed analysis of RRGI-6 data is now under way. This work will be
reported in the Advanced Programs milestone report to be issued February 15,
1979. The following analysis is based upon a very preliminary evaluation
designed to address the primary objective of pump selection criteria. Borehole
characteristics will be addressed in detail in the February 15 report. Use of
the downhole temperature-pressure probe has allowed for a more thorough
analysis of early wellbore changes.

The pulse and 72-hour-duration injection tests into RRGI-6 while
pumping RRGE-Z have furnished data on the hydrologic characteristics of the
RRGI-6 aquifer (Figure 53). The pulse tests before and after the 72-hour
injection do not suggest any increase in well Tosses. Downhole and wellhead
data collected after 300 minutes of injection suggest a Q/s10 ratio of 0.3783
1ps/kPa/log cycle (41.35 gpm/psi/log cycle), where Q is the effective injection
rate of 42.9 1ps (680 gpm) and 510 is the slope of the data per log cycle on
a semilogarithmic plot of pressure versus time since injection began.

\

5.3 Conclusions

Expected wellhead pressure after 26 days and 5 years of continuous
injection of 125.5°C (258°F) water at 44.2 1ps (700 gpm) are 1751 kPaa (254 psia)
and 1972 kPaa (286 psia), respectively, assuming no interference or boundary
effects. Injection rates for 20-day tests should be less than 94.62 1ps
(1500 gpm) until additional data on well performance at injection rates in
excess of 50.5 1ps (800 gpm) are available. Interference effects at monitor
wells were less than normal water-level fluctuations due to barometric pressure
changes, earth tides, and borehole fluid-density changes. Longer tests with

higher injection rates will facilitate the analysis of interference effects,
if any, on the monitor wells.
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ITI. SEVENTY-TWO HOUR TEST PROGRAM CONCLUSIONS

The 72-hour test sequence provided valuable information as well as
preparation for long term testing. The information allowed preliminary
assessments of well performance to be made. Information on hardware and
instrumentation proved the permanent system will function as required,
showed ways to improve accuracy and efficiency during long term testing,
and provided parameters needed for long term test system design. The
BRGI-7 Injection Test experience showed that commercial oil-field pumper
trucks dre not reliable enough for well testing at the Raft River Test
Site. The RRGP-4AB test proved that flow control and measurement is
extremely difficult at low flow rates. Personnel performance in system
operation and data collection improved with each test and will be
invaluable as long term testing proceeds. Test procedures also improved
to aid in efficiency for these and long term test plans.

Although the early tests encountered problems in performing a
full 72 hour test and in interpreting the data, the final test (flowing
RRGE-2 water and injecting into the 'RRGI-6 well) proved to be a very
successful test. These test successes and improvements should help
to ensure the favorable outcome of long term tests and the integrated
tests planned before the 5MW Plant startup. ‘
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FIGURE 9

WELLHEAD PRESSURE RRGE-) AlD_RRGE-2, KOVEMBER 1 THRU HOVEMBER 1978
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FIGURE 11
L0G-LOG GRAPH OF WELLHEAD PRESSURE CHANGE RRGE-1, NOV. 1-4, 1978; RRGP-5B PRODUCING 8.83 Tps (140 apm)
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FIGURE 14

GRAPH OF PUMP SETTING DEPTH VS PROOUCTION RATE
FOR 20-DAY PROOUCTION TEST AT RRGP-5B
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FIGURE 28 RRGI-7 JTON DIAGRAM
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Figure 43
PRGP-4AB Production Test, Nov. 29-30, 1978
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Wellhead pressure RRGE-1 Hovember 29-30, 1978
RRGP-4AB producing :9.95 1ps (15 gpm)

140 -
[+]
139 e @ © o ? )
‘ : ’ © o ¥
e
-] e
138
- . @
e

]37 - °g°

. )

® ° ® @ @

136

RRGE-1 Wellhead ﬁressure»When test initiated was 869»77 Pa (138.95 psia)

135

e

1000

877

870

863

856

849

834

Wallhead Prassure (Pa) X 10°




——
(o]

—

wetinead rressure Decline (psi)

" TIME OF RRGP-4AB PRODUCTION { MINUTE:)

10 100 . 1000 10

Fiqure 49 _
Log Log Graph of Pressure Decline RRGE 1 dur1ng PP&P 4A° Productlon Test
Nov. 29-30, 1978

RRGP-4AB was produced at ~0.95 1ps (15 gpm) . :
RRGE-1 Wellhead pressure was 870 KPa (138 95 pswa) when test initiated

RRGE-1 is 475 m (1559 ft.) from RRGP-4AB
o €8 o o & o o
@G@° @

@@

(KPa).

Hellhead Pressure Decline




Wellhead Pressure (psia)

“Figure 50,

USGS-3 % MW-1 WELLHEAD PRESSURE NOV. 27 THRU DEC 1, 1978

44 - . 215
3}
. o
o s s D O o o 8] a) .
43 o g ° O : — 208
a7 | G 690 000 Q0 @ f 0006 ®06 0% ° o0, o p 9 @0 - 201
41 — 194
! RRGP-4AB producing ~0.95 1ps
o M- | %i
40 — USGS-3 - 188
i L { 1 | 1 | 1 | ! L ! i 1
(@] [an) < (@] [en] o L] [an] (e ] (@] O ] [en] (en) (e ]
(an) Q = [aw] (] O O (en] (an) (] O Q Q O O
o~ [ea] (Vo) od (s8] w [Q¥] «) (Vo) [@V] [s5) W o @
— [and [ ] — — [en] — (&} — o — —
Nov. 27 Hov. 28 Nov. 29 Hov. 30 Dec. 1

Wellhead Pressure (Pa X 103



Drawdown (psi)

Figure 51
RRGP-4AR PREDICTED DRAWDOWN YS PRODUCTINN TIME
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4.7 - Reserveir tngineering will have the prime rasponsibility

data analysis and reporting.
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the detailed test ulen.
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6.2.5 A conductivity meter will be supplicd by R

P [ T e
> Ca oY Q5. Lni. e he

prete reguices a 379 inch threaded pipe pors

piging loon fue installation.  The nroba widl

P
TS Bt .l,\l] Ve

by Raft River Qperations,

HOTE:  These meters, pH and conductivity, may he provided with a continuous

strip chart record. therwise the data will be hand recorded as the

flow ard injaction tests proceed.- Chart speed is not critical but
e should be at least l-inch per hour. {(Prevent all instrumcntation from
’ © freezing.)

6.2.6 A Parascientific Digiquartz prassure transducer or S

Ot I .
Coonunven

vater laun!

recorders supplied by Nesarvoir [nginooring
“ will he installed by Raft River Crerations on weilheads

RRGE-1, RRGE-2. Envirommental Eng. will supply fransducors
for MW-1, USGS-3, and a weir for the BLM well. USAS water
level recorder.will be used on BLM offsnt.
R ‘ ‘ 5.2.7 The geophysica]‘measurement laboratory will bo uscd for
\ ' producing temperature logging in well 5. Raft River
Oncratinng will install the required stripper,/iubricitor
on the wellhead. Geophysical measurcments will be done by
Oriiling Lngineering assisted by Raft River Cperatinns.
The qeophvsical measurement Taboratory will also be ranuirod

when using the H-P downhole precsure/temnerature tool.

‘et
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PLAN

7.1  Borehole Geophvsical Logs

7.1.1 Temperature log Well £2 in the shut-in condition.  The
Tog must be mazde before the well s distursed

t
by any other achivities,

-d

—

A N T N N Y I
2 Viod0nIn, redoraec i ohe o

S Pt - - o3 R - &R} - -1 R T
ey "long tarwm arbtasian flow tost,  (Using Linjdle Conouel

. . T
7.0.3 0 H-P downhole tesmerature pressure probiowill be usesd Lo caedt

r—

calitration during flow testina, fn oeasure Dransient:




presaure changes ond used

after flow testing to chock
recovery canditions,

A - * N e R N N
AP 7.1 IF Geophysical Measuroment Laberatory is unable to
, achiese tomp. looging data 2 walihnad
1
{ tempp. device will be used during testing.

C !

7,2 Backaround and Ranoling {at

PR

7.2.1  Install the pressure transducers at ¥ell #1 and boain

taking daily readings to correlate the pressure gaune

‘.,!.
and the digiquartz readings at Well #5. Set the digi-
quartz data printars to print hourly at both wolls.

Begin heating up the borehele by flowing the weli at

a low fiow rate - 10 to 15 anm.

7.2.2  Control artesian production of RRGE-1 {225 ¢om + 5.7 oo

begin as soon as possible and continue for duration.  ihe
discharge’ from RRGE-1 shall be sct ot 225 gom and shouad
not be cranged without permission of Reserveir Ungingoring

T and REFO.  Hand throttling of Well #1 is pervmissiole when

this is nerformed, record on data sheets.

3.0 GIOCHEMICAL TESTING

.1 Reauired samples of flow wataer to be collected avery 1/2 hour or

at any change in conditions (Vike temp. change, ole. ).

Ale. 1.1 Semples are required from RRGP-5

%.1.2  Flow samples will be collacted in I liter container
oremarked by RRFD with time and sample ne. or condition

change. Uses of a cooling coil is necessary for flashing

samples.

$.1.3  Container will be placed In a predetermined spot naxt
to collection araa, '
g§.1.4 T samele witi e amalvzad as follows:

pH
—

A1l samnles will be analyzed far o and conductivizy.

; A Sy
Lat samplas cool to anproximately 307C before taking
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Samples taken at: 0800, 1330, and 24¢0. wil)
be analyzed for Na', HCO%, ', o, ol and
conductivity.

Chemist on day shift should analvze samples from
previous 16-hour period in the order they ware
sampled. Chemist will analyze sample from pravious

immediately upon start of day shift. Chemist she

Ny

v
i

samples Q8C0 and 1330 by end of day shift.
If conditions change by more than 107 cenductivicy
in any 1/2-hour period mark the sampie with the time
and mark fer complete analysis and detiver to
chemistry lab by 0800 each day.
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FJE.T. TEST PLAN
Field Change Sheet

Title, R ¥ Feo doetiond  +ei# W2S No. & KA /7o /i
Elay LR GCI-~& FET N0 _ st = >0

F.C. Noo _a

Requester  /\J /s i Time )5 2 Date / /o7
."[ Cancellation Basis
(3 Held C Basis
. A Hours Update Only (Budget Hours g4 PLossovr o)
7% Manager's concurrence required S
for all hours in excess of Hours 474”{;;4’“L -
estimated hours) Hours
[ Cue Date Change _ Basis
Change Qescription /uvs—wsiie  ZLF Sno 6 o (Foit D032 7. -
B A ) R N e T - 25 ","/" 3 o -
Lo ';'?L;:fif- I‘\/ 2;'.'12’5. L Lot V6o rlo kvl — t- e
Foite L il ‘-ca/ De. VIR R ;;5:‘:.,-\,-,.:/ I3 fe v v

Justification

7 . iy ‘
(f/44¢/v3'¢ st ///ﬁ5049/:/60%;4hv’ L Al

Heed  Fo  Gule Hpie erel

Concurrence
Q /ég/ o500 AR
f Requesting Manager Time Date

ﬁgzzz,4{f§;ﬁ§i24¢h4£;aunf 2%, 2 A
SUdget Manager 7 Time Date
Anoro ‘al //7

) G o700 gy

Fac111;//area Manager | Time fats
Distritution
Faci]'ty/ﬂrea Supervisor Job Supervisor
doet Manager FET Coordinator
Bud 3

kegues:er Res. Engineer




9.

fependix A includes all daeta sheet information.

1 Raft River field personnel are to iastall permanent pipeline

designed from 6.1 requirement above and instrumentatlion at

RRGP-5
RRF) "D(J ﬂw//eg

g.1.1 nstall parascientific digiaquartz pressure RS
Insure calibration current when applicablie. Frofect

from freczing.

L S s, -
RRFO mi-/x./{é«'é_g.( ate /o -3 7 1_6;

9.1.2  Install Heise oressure gauge for O psi to 15 osi reradatie

. i

to nearest 0.5 psi. Insure calibration current, whon applicabi-.

Protect from freczing.

F’)’“’é/ P ,_,d,/,) Date /[/ .02 :7',;7

9.1.3  Install temperature transducer cavable of measuring wolihets
fluid tumperatura to + 0.5%F.  Insurc calibration current,
applicable.  Frotect from freezing,

, (,,

PO red K c’-’:v_ﬁz_-:_éz:—.;’ 7

.04 Instail pit met ter Insure calibration curvent, whep applicals
Protect from ree-.nv

lq\ {rl) C—'\/é./ /4’4..1//&/ Ix“tl“‘//’ . _//-/,

(Ve ]
s
wn
—
)
t
)
"
—

i~

arpiicable.  Protect from fraczing

‘7(1} _Q///'v,_«./_”_ﬂ“‘&tf.‘/ 4

conductivity moter,  Insure cativration cuyrrant, when

o



i ial r, o -~ e m Ve & C ey - A H o o - N Y
9.¢ Teo kours prior Lo Tiow Losting dnsialt Heowloetd Packard downbaie
, pressure temperature fool ot 1500 feot.  Insare that H.P. ~robe

e RN

in current calibration. .
P
l/"} il

Louger Date

9.3 Observation Wel

..‘
L
e
et
i

[y
=
!

2, a1, and

USGS-2 witl be wenitored with Parascientific digigquarts
pressure transducers if they have positive wollheoad
Dressure.

[nsure that parascientific digiquartz pressure tran

eduors
are instailed if not install them. Insurs

[} . e
ey e

current on calibration.
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F.E.T. TEST PLAN
rield Change Sheet

——

Title /[7/? / ,/ZL//,,A/ Ao A _WBS No. Lo g s s
Ly B L = S FET Ro.__ s/ & 7.2
F.C. Ho. Z
| LB —
Requester 2 /2. L' feS ond Time_ &/«  Date_ /- /=25
(] Cancellation Basis
"0 Hold . Basis
Rg Hours Update Only (Budget - Hours__ wrey Pl s e o
" Manager's concurrence required 7
for all hours in excess of Hours ’ﬁkﬂﬁj; —
astimated hours) Hours
[ Due Tata Change Basis
‘Change Description
CAprese< 7.9 2 o Lot et/ 5
/01«1/ Calas A A a grhe o f oo Lo T
7 '
Ao S Kovse . /"-’)4 46’1‘44/ é/i. Aot O s 4.;'/;_,4/,—
SLes i’

AT e s Sl

CJustification

e Cons aéﬁ ;L/.Ja; a;rvﬂpji//<>q; /ﬂ/7f~h$[4¢J:: P oo

. 1
C,,..é'/z/ff‘} b e g P S /Mf{/'fa.,ﬁ:&—/c«/

\.0 ﬂCUI Y'QWC(‘

/ /Zc»,/% oY - D

Requesting Manager Time Jate

.. //"‘ ? —
4_) f__%u L. s S =S 2

Budget Manager Time Date

Approval

el At  Fys  ye/-7F

Facility/Area Hanager Time Date

Cistributicn

Facil*ty/Area Supervisor Job Supervisor

Bud:

72t Wanager FET Coordinator

neguester Res. Engineer

7o
75



T F.E.T. TEST PLAN
o : Field Change Sheet

Titl e_{{*fe. P etrond ‘LL_S +

MBS No. £ sa pr 24 /e
£LAaw Lid o = 5 FET Ho. v s - P8
F.C. No. =
. 1\// \ .
Requester / [ ] Time_ ©9 /(7 Date //-/—"5
. [J cancellation Basis
[ Hold Basis
{0 Heurs Update Only (Budget - Hours 2o . CAhamig o ony
© - Manager's concurrence required | ‘
" for all hours in excess of hours_ Budl oo s
estimated hours) Hours
™ Duz Date Change Basis

Chovge 43§ 9 4 7

Change Description

CHAgr & Dts e w—y SR ) T e CQ‘) == 2

Ny P 7 4 - . o
VAP NS A e & o TURETEvenAa GU ST @ GtIBBivyr~  WET 7 J & LS

wrCnere AR ARNEE O [P G 0 e v o = 20
Do RECouvs Pﬁ/ Perie oS Feom | PR TPROD o Crve v B et o
R A e e e P A g we RN L ETS T N
J (P -5 B Ao G R Ay s SUEE
Justification // Y
7('/{,,5 C Rt e e jo W?// CO AL 11 g et e
e 4&-..1-5 Haome 0 G P
Concurrence . B -
e ' / Z Ol m e P2
) s — <
///{ i '_,.;/‘_,::.-._—-‘.‘ \;_,.:.:_/ VA e N o ?ll/ > -(""r—:.-‘-ﬁ'_________
Requesting Manager Time Date
7S
,/7 /[z/,tc Lo, o2 7 LF (- =78
Budget Manager Time Date
Appraval Y )
/ )4 / -2 -
T/ ._;Mé/ 9/ VA4
Fac111fy7ﬁrea Manager Time Date

VD stribution

Facility/Area Supervisor Job Supervisor
Budget Hanager FET Coordinator
o~ Requester fes. Engineer




F.E.T. TEST PLAN
o Field Change Sheet
-, Yy >4 B , . Cime . .
{ 1t]t‘ ‘/’:'jl( '/-,l-"r o e N Fantagh /" HOS No. . /_‘/_I‘f_ v \: “
— /z/: 2L E L - FET No. s - s
F.C. Ha </
Requester < 7Za42¢’7“- Time /2. 2., Date  Jj~j- ¢
(] Cancellation Basis
-~ [ Hold Basis
(A Hours Update Only (Budget Hours A0 yamy /2 -
Manager's concurrence required - 7 4
for all hours in excess of Hours L. LEDg s -
estimated hours) Hours
[} Oue Date Change Basis i
Change Jescription
s . 4 — AA a s /’ PR
< /9/V”§;<’ 7. S o S S e (D P gl
, . Lo . ) i .
AA o ephe oF ASO gem E35pm Lo /o
el -

, PO 7 . .
| g7 y P A J AN X 7
- Ceed fopiiidd o b g St

/:4¢J/c. /.
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) if;aatxOn

BU
7
/J(LJ' Cwﬁ

Cappecb, 'ty

Concurr

9/ «\% ./”\..._

<o
& /

onee

sV ST cnly

v Ao SA S S e

- £ .
/‘)/-‘— P :/L&:.-p"/c',./

/A2 0 s =S T
Requesting Manager iime Date
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Budget Manager Fime Date
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Distribution
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Budges Manager
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F.E.T. TEST PLAM

Field Chang2 Sheet
itle ﬁ/f Eﬁoa(Ur__f./au tes - HBS Ho. &£ B 1/ R 4G
i Plany RR G =C FET No. /oA - 20

A
[ './ Iy |

Requaster

F.C. No. <

Time_ 07 -  Date_,rs-/-28_

(0 Cancellatien

(7 Hold

TA Hours Update Only (Cudget
#anager's concurrence required
fer all hours in excess of
estimated hours)

. ¢ Due Date Changa

. Changz Jescription

C/} '1-3—I\/ 5 .

Afﬁ;F«L d}f

D, ¢

/C-/dw

Basis

Basis

Hours /0 IAMAS(: z.:u
Hours_lggé;JEQL

Hours

Basis

Qintribution

300 + :
29 B s em L [ pou o
7 [CAL- S )ﬂ/& eSS on < (;I/",i Ao 4
wel [ heee fraos,; Ze O for ot et
= g £ o -
A A e
Justification . e~ el | B ~
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Concurrence o |
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Requesting Manager Time Daﬁg/——
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Budget Manager Time . Cate
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5. Enginger
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Al9.4.1 As soon us observation wells are set up and recording
start taking data on 2 4-hour basis prior to
weekly during test by recording on cata sheet in
Appendix A.

HOTE: Start collection of fluid. Sample at start of test. Start collection
of well #1 data on data sheet.

- 9.4.2 Flow well 45 to pond #5 at e rate of 58 apm *+ I oun
for 1 nour. Record reoguired data on data sheet
Table 1
§.3.3  Flow well #5 to nond #5 at a rate of 10 apm o+ I apm for

1 hour. Recaord required data on data sheet per Tabic 1.

R L £ tng -é_B’x/ 0& te sfmy = 25

Time_ /4! 30 PPI‘O Eng. 50w o7 Date ji-/4 -7 3

0.4.4  Flow well #5 to pond 45 at a rate of 100 uypm + 3 qom for

1 hour. fecord required data.on data sheet pur Table §.

T1'v‘xe___z_ﬁ/___,f_(_.:‘g___________RRFO Eng. ,? //,,f Date ’/ -/ g

Te__ /475 Res. ing. <2277 Date._ // / ==

. -
’

ST

‘ ) RO Pp1 ;o
.5.5  Flow well #5 to pond #5 at a rate determined by Res. fng. for

1 hour. Record required data on data sheot per Table i,

. = = - 7

Tine [ 50 /5 R0 €ng. g A7 date = /72

. e ——

163‘_____49{’__:____5‘_~_~'_R(:s‘ Cny. ,..(3 / Date /Jf /-

9.4.6  Flow well #5 to pornd #5 at a rate of 229 gpm +
1 hour. Hecovrd required data on data sheet per Tabloe 1.

- 1
PR .

B g
ol

. ’ ¢ -
Time_ S ce

N

#5 to pond #5 at - rate of 10 anm o+ 3 gnm for

vl
~~3
i}
—
Q
<3
o
=
-

. L hour.  Record pequired data en data shent per Table 1.




F.E.T. TEST PLAN
Field Change Sheet

~ Tt e SR [Ruducd, sy Trsl L 4w Ron™ & WBS Ho
. FET o.
C F.C. Ho.

Requesteué,/’ Hschoes Time 8/0 __Date /=7 =

g@ Cance]]ation Basis
(] Hold Basis
([} ours Update Only (Budget Hours
Manager's concurrence required Hours

for all hours in excess of i
‘ estimated hours) Hours -
] Oue Cate Change Basis

Change Sescription

THET Diwn RFceviiy piTé

(:JL([."C/?/:J.-‘ ’7'76'5/)-, .Q,QGP? e 7:1:5 7
ool .
7ET 1Y

Justification

7¢L -7 //'7"797 . ) .
y ' Je A1 TS 4 =TT S e

SHvT Do or RECOVERy TEST T2 MHIYZE JYST e 158 T 2ol Fori [ 0

Concurronce

/L P el g1l OF 15 )= 7 =05

Requesting Manayer T ime Date
7R, ' A
4// [ ln e B 50 c5/s 1/=7<7
Budget Maniger Time Date
A _.;'rO‘.'a_]_ ,
< Z / — / _ “ )
3ac1.1 /\rea 1anager time Date
Qictribution
Facility/Area Supervisor Job Supervisaor
luﬁnct Nanagar FET Coordinator
Requester Res. Engineer




Time _17]f 10 _'Qf;\ Fig. L@:f’\ ate ‘ —707)/

T a1 2 nne 07 : ) 72

RLHS I I ._..__...,.«'“'“0 Lny. C»/ .,-.._f“ f-“-,.l( e
.48 L Flow well £5 ta pond 5 ah a rate delermined Ly Rea,

for 72 heurs.  Record data requirad 2n dats sheo: nov -

Table 1. RO AP

P S
);/ .’/T //v

: . 5 ) - B S
Tine /72 & ReF0 Ena. fIDAL tare jyo A7

Time_ ___Res. Eng. Ratc

4
\yﬂﬂLd dhen thermal quasi-equilibrium is as

»
1At gl

remove H-D oprobe

9.4.8.2  Record fluid temp. log while REGP-5 is fleowing.

; i . 'o' .
. ’f—f‘-'g'” ’@./6?51.9 Reinsert 11-P probe into RRG

G and assure
calibration, approximately 2 hours hofora lew:
termination.

J.4.8.4  Recovery period with data collection acoormding te
Table 1, for approximately same duration as RROP-T
was allowed to flow, or until wellhead nressoares
bacome thermally effected, as shown Ly walthoad
—-\\ temperature and prassure responsas.
l 9 1\\> Flow well #5 to pond #5 at a rate of 10 gom until Res.
Eng. has satisfactory test data.

NOTE: Fluid tomperature log recorded as near tc the
end of the rlow test as practical.

9.4.10 Shut Jown MNow

Tine_@¢ ' Q0. _ RiFO ing. ()K/@&‘Dﬁ,qohn /7= /_f

. : Time o Res. Eng. Cate




9.4.11  Chamist roceives all sampias not tested and Losts
Chemist has receivad al) samoles resuired by tost and

perfaormed testing per £.0.

-

o " ’ ;e . e -
Time_ . ~Jo Chemist, T ¢l slicin Date //=7~27

9.4.12 A1l data required on data sheet for flow rate of
dell #1 collectad.

- -

T . / ’ 3 vey e I l/."‘ L / ,// /' "N .
h] 'y [N I . [ B R SN
me_ /S gl o RRFO Nng.( T AT Tird g bate | /-
Time Res. Eng. / PDate

A19.4.13 Remove, store, preserve, and protect all piping and
instrumentation per 9.1, Parform general clean-up of
well areq.

Ky

MOTZ: Do not remove any permanent piping or instrumentation.

| Rﬂfo_fd.@aaj/ﬂ,q_w SIDAERE

16.0 DATA REDUCTION SURVEY

Reservoir Engincer will perform a data reduction survey on data coiicot
with objectivas of test in mind and report result not more than 14
working days afterVCOmp1etion of test. Flow test data required to sice
5tW plant pumps will Le evaluated by Design Engineering and will not

be part of the 14 day reperted results.

On comnletion of test at RRFD one copy of completed test plan with sign-ofis,
to be delivered to RRFO at Site #1.

AL ‘

X ! i
R L Date . / - s
>

’ -

s
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fata Sheet for Well #1.

Data will be collected and racorded on data sheet as follows:
" Prior to start of flow test cn Well #5, record data every 4 hours.

Quring flow test of Well #%, record data at start and every hour
thereafter.

C) 1 any change occurs in flow rate at Well #1
follows:

. hand throttle as
i) Record rate and tinc
2) Throttle back to 225 GPM
3) Record rate and time -
oy s ge S AV EYE
. o fandE OEdEleps CHEC £ TCFES 1
for F ANy A E SEORCE # L
: oy o PATE: on WiEll
//,{*_5 CA’M;«:écc/ /f/‘




"~

Time . Hr-Min 2400 clock

At Minutes From start of test pumd
flow or injection

Flow 4p ' psi From orifice niate caune
{tenth of pds)

GPH GPM From orifice curve

Adjustment to flow Odpen or close vaive
Pump Dischérge © psi
Wellhead or vapor psi Pressury an Slew L oinie
pressure VaROr Prossure on

aftor stary of toss

ap ap Change from start & ot

Water level 4n Soe eleg. tubm nrosages

Water level ' ff convert A Lo ftoof wole

Hitrogen pressure ps§ Record aqauce npressura o

. tank

Back pressure psi Cown stream orifice P

Temp. water O i T/C J type Loy

5P Probe " psi As instructed

HP Probe an From start up toof

Comments.

a} Any column not being used can be converted to other use.

b} Comment column should be used as necessary but use a complate Tine
when needed to expalin and change or condition.




!

h
7
i

- TABLE 1 DATA RECORDING INTERVALS

DIGIQUARTZ RECORDER THTERVALS

K‘_‘\-: R .
| GRS - - Lig-5" :
Time From To . <’ TESTED WELL OBSERVATION HELL(S)
0-1 min. ‘l sec. i min.
3 PO . .
1-5 min. 10 sec. L min.
3710 min. T min. ’ . 1 min.
20
10-&4 fin. _ 1 min. "1 min.
a-5 brs. ' 10 min. “10 min.
. , ———
5 hrs. ',l.ﬂi; ‘T hr.
. D ) “j:zf:

DOUNHOLE H.P. PRESSURE/TEMP. RECGRDER IHTERVALS

Sape as Digiquartz Intervals at RRGI-S.

TEMPERATURE, RRGI-5

0-60 min. e 5-10 min.
1-5 hrs. g 20 @in.

—~5-24 hrs. 1 hr.
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Horehole flow characterist

The test will check-out e
Y

R.ORL MGIUCTION TEST PLAN

Ty s e ey

st hardwara and inetrumentation and Joatiiose
] 6. In addition this test will provide
i

T with aoperatien of ¥ s P
) ics, iocal Kh and jocal boundarias,  Arso

add data to sive pumps for SHW Plant.

it e e e

WELL

' - , . D _—
{211 River woo driiied o5 an injectisn well o o
344 well s cd tooa doapth of TRGE Toet, The
-~ . d P i A fas el M EATE' - 3 . . N
capasle of free fiowing 160 1o 200 gom 22 a nominal teoperat

of L "')L

WO

POUSIRILLTI

o0 Dogineeving wiitl destgn and procure the tomporary pipeline

requicad for the Ulow Losts.  Redt River Operations will

IR IR [S IR
install the Tine:

4.2 Qverall responsibility for conducting the tests s tha
responsitiiity of Haro River Qperations.
‘ ]
Rafr River Qperations is responsible for safety, for
antleJk‘C” gloall nmardware and for zho opsration of

all systuoms. .

4.3 Reseorvalir Engineoering wi?l nave prime initial rosponsioili

toking reservoir engineering data diing the ten hours of tasti
then Raft River operaticns will have rﬁ"p<~sibi1ity for thie
until the end of the test. Close coeperation and goordinaiinn
will Le reguired. | Raft River Operations will bo responsits

for 3171 aperational data roguired for conducting the test

1.4  Raft River Operations will have the rzsponsibility for

competent data collection during the recovery portion of

a production test, in the absence of Reservoir Enginesring
hydrogeoiogists. Data will be collected in accordance
with Table 1, with “time from-to" referring to time

since shut-1in.

5.5 (Close cooperation and coordination will be required. Rart

River Cperations will be raspensibie for all gperaticnal
data required for conducting the thet

.

4.8 FET 8Brancn will provide the forms ”01L1"eﬂ for rec C.Jing
Roservoir Znginreering data, the copy forms wiil ramain
in a data file at Raft River, Original will ba sent %o
FEV Granch ot UPd.
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A b 4.7 Reservoir Erg neering will have the prime rosponsibitity for
R data enalysis and raporting.
T 4.8 Reservoir pnginezring o oresponsihla o providing certrin
test condition pu:a“L..rJ, zascd en praviees tests an
specificd in Lhe dotailed tost plan.
: T ; ina i3 sim Tl
: 4.9 Tast scheduling i3 the Dol o
Pacaaue Sanagoer by SR ETAS SRR SR E 48 .
’ Reservoir Cngincering
s . . oy k A TP TV Lav st n
4.10 The cognizant Res Qr voir Lngineoring Hananns as docdien, e iy
Raft River Operat Test 1nui1 or iy . B Dean i Prant SR
o 3 3 i Clalg
I Testing Hork .agLagL Manager is D. Urickson,
4.11 Ia the cvent of a test interruption Roser voir i
3 . . e 3 . LT . !
: ision whather to continue-with tho Lo
.
.

from thy beginning,

Y ; 4 s ey S T In e ey SRR T PR
3012 feservoir Lngincering will provide Lraining Par et divioL

J
.-
o monitor tosh.

LRt

A.-.J.J!n RRID Lo I ]V Lrraiic -
facility to test site. Troy
tions.

dod witn b

"A] 4.19 RRFO will ensure that the seepage of geothermal fluid in RRG!-
i reserve pit will not excead 6000 gal/day 1if this ig exceeded ,
T;\ o water will Le transferred to a2 lined pond until the secpage rate
;
J

- decreases . S
L QAYE’Y :

e <50l ALY personnel operating experiments al Hatt River wild e oo Lo oqor
nizance of the Rait Wiver Gperations Hanager and subicect to site oper
rules.

5.7 Any exporiment or cxperimenta wrucvdrre eed unsafo will Lo osbon e
by the Haft River Upurut1un5

anaqe”, thn R f* diver
Courdinator or the Safoty ﬂiVIJIOH

:epre’cntatxv‘.

(93]
L

Raft River Qperations is respoansible
condition deswelening
reportad fmmediately

Tor all site
Lthrough the o;c ration of an
to the Manager af Pafe Diver

X

.4 Safely Manual uses vequd red:

tiazardous
daterial |
Eloctrical
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; ‘orehele ‘\11",‘-',.‘\1‘1 IR
o100 Tewperature log well 6 in the shut-in condition,
The tompoerebure Tog must e ouade h'fcrw fhs PRI I R AR SRS T

by any ether aclivities.

pusers

7.1.2 0 Fluid temperature log to total depth, recorded at t
end oF *Tong” term artesian flow test,

~
p—
(€3]

.

-2 u(:'-' nole temperaturc-pressure mrote Lo oo instnilal dn

wellborn before, during, and after flow ¢

Al7.1.4 If Geophysical Measurament Laboratory is unable o aci
© temperature Joggzng data, a welln2ad temperat 3

will be ysed during testing.

chground and Bascline Nata

7.2.1 Insta]J the prossure transducers ab dWell &6 and deli #2
and #7 weliheads as soon as possible and begin

Ll Im]ﬂf

daily roadings Lo correlata iauae and

digiquartz readings at well #6.  Sct the dig

arintors to print hourly at both wells, W
[y

heating up the.borefole by flowing the well 5 2

the presaure ¢

'.) C..

.
-

rate - 10 Lo 15 gpm. 4 Jdavs prior fo doginning feost i

legging cable used.  {F now caiia usaed na peeheaticg »

I//'
ARy
.1 Roequired samples of (Tow water to be coltlectod every 10 hour or ot
any change in concitions (1iie temp. change, ctc.,

g.1.1  Samples are roquired frow
' Wells Mu<5, 6, 7, 4, 3, anc

{
» vty

[35]

Tectod in 1 Titer containor promaried

Flow sampies will be colle ‘
sampie no. ar condition chonue.

by RRFO with time and

8.1.2  Container Jill be alaced in a prodetormined shrob noext
to collection area.




Aj8.1.4 The sample will be analvzed us follow

A) AT samples will be analyzed for PH and
c01dhct1'1*” (by sampling on moters and ctrin
recorders).

NOTE: Lot sampies cool at anp roximatetiy A,

4

before taking conductivity readings.

[e>]
~—

Samples taken at: 0800, 1330, and 2400. will
be analyzed for Na , HCO3. CA ", C17, pH and
conductivity.

Chemist on day shift should analyze samples from
previous 16-hour period in the order they were
sampled. Chemist will analyze sampl2 from previous
16-hour immediately upon start of day shift. Chomist
should complete samples 0800 and 1330 by end of day
shift.

C) If conditions change by more than 10% conductivity
in any 1/2 hour period mark the sample with the
and mark for complete analysis and deliver to
chemistry lab by 0800 each day.

TEST SEQUENCE- CONTSOLLED ARTESIAN FLOY

9.1 Raft River finld ﬁcrsonnol are to ingtall temporary pipaling
£
i

doesigncd fram 6.1 requirement above and instrumentaticn for well =F
v _ '/"/' ,»,/ - ! . ., a
RRFC Zna. &T gofplimn 0 Dala 20~ 107 -
9.1.10 Tastall parascientific digigquartz pressurs Drapsanoer.
Ensure currant calibration, when avn.xc“bla‘ Mrotest
from freezing. )
RRFO &7 &:2 LRI
9.1.2 install Heise pressure gauge Tor O psi to 20 psi ormocedabio
to the nearest Q.1 psi.  Ensure current calibration, whnn annd
Protect from fraezing. IE.
RREQ w47y er Aree o™ Date -~ " -
9.1.3 Install temperature transducer capable ¢f measuring weilhead
fluid temperature to + 0.39F. Ensure current catibration, whar
applicable. - Protect from ”r"ﬂ"W@' — .
RRFQ e/t gmmamtr L PARe m T

_‘;:/-.-' o ."-: . :_ L
V.g s Ingtall pHometer. Znsure cuvren
7 Protect from fro wring,

. IS PR R T
tocalibration, when Aungrcanie,
. ¥

pRFG felo
. . vl T, b - i T ~ . . . PO o b o .
SovsS o Ionnall tenwuctivity melers rnegro curront catibration, wn S
) LI ¥ - l < s
,“;H%.JL.H:. frolace Trom Crligg. e
‘n \/, _ ¢ . 4

P s -
R o L L LA




AlS.1.6 s5tall Stevens Tevel detectar in pond #6.
Tnsure current caiioration when an*:»::b?e

Protect from freczing. PR oL

RAF Q*ﬁ; cel __‘-\'_:{‘j"'f'" 1 te'/':" - =g

9.1.7 Install orifice plata.

Ity

apen ol 2T T e
ARFOpY. L3 Lo’ Date /=70 -

‘e

0
~y

Install 2 hours prior to.flow testing Hewlett Packard downhole ores-
sure temperature toel to 1900 feet. Cnsure Lhmt 1.P. probie in cur-

rent calibration.
///i

44'1(’(' r Jatoe

R

9.3 Gbservation vWall Set-ip

Al
9.3.1 RRGE-3, RRGI-7, MW-3, F=3, MH=5. Mi-6, and 07 wil]
tz

3

moniLored with paridh'vnblfur digiguartz prossure
transducers. if thay have pesitive Le]quAJ pras s,
Casure that parascicntific digiquartz pressure trans-
dibers are installed, if not.install them,  Insure
are current on Cd]lOratan. |

EEN T . iy e -7 / ‘. '. L e Ty

T ' REFQ Inas 2ef oDate /e o

e Lot N

Loy

9.3.2 wWells having a static, waler level below around surface
will he wonituored withSlovens water Yovel roacordars.
e Insure that Stevens water level recorders arn insiallec. §F

not instali them. For backaround date use weekly clock
, - gears and either 1:3 or 1:2 drum drive acars. D

Yooped oo, "y I
Yurine Uhy LSt

use weekly clock drive gears and 1:7 or 1:2 drum drive

('é!' LA
LAy,
Insure, that fhe Stovens waiter lavel receorders are 1o gurros
calibration. :

Tt

7 SO -
RRFO frg.zY, oo pete’ Sl S D T

9.4 tlow Te ';;Q na

s soon as observation wells are seb up and vecording,
start aklng data.

- 4 . 7
t NI TG A I
Sy Y iy NG . P tat * iyt
“oro b howre. dpcoed oo dats sanet, o
YA Y
— HES I
! <A 1 1t ' - .
PR Y I I A Yo oporal oen [ G o
RVISEESS N - .y [P A 1 L, -y - M
anoimer. wecord reguired ola anlodate Lo
e A N4
L 0 Ratn
R, ——

- N U Ty
i ni! . NG . e ate




Flowi
=~

woll 46 to pond 46 at a

rate of 75 apm + 3

1ohour. Record required data on data sheet por
Tim ) RRFO Ene, Mate
Time koo, Fn Jate

9.4.5 Flew well g Lo pond ?5 at a rate of 10 o0+ 3 ognm Tor
Vo hour.  Record required data on deta shant per Table [

AN
Time \ . .\f\ ¢ Cln o Mot
N,
Tine ___“_"_i§\_ﬁcs. g, Late
. N
9.4.6 Flow well #6 to pond #6°N\at a rate of 100 gpm + 3 apm for

1 hour.

Record required- ela

v

ta on data shect por Tabie .

N
\ \b& AL Tine RRFJ Eng } Date
. :\\~ 1% y “ e e T e e e
'\?-‘ 7 ~ N
N e [J"/f,' Tiwe__ o RasoEma L
(AN .
W i9.4.7  Fliow Meli $6 to pond 46 abt a rate of 10 o -3 ope fer
> W/ 1 hour Record reguired data on data sheet por Tablo |
W ‘~
\ Time REFD fng. 7. Iate
\ A
T i Aes. Eng. date
o 9.4.6 Flow at 4el) 6 to pond #06 at rata datermined Ly &
Y for ZAzhours. . Record data requirad on data sheot \
¥,
; Tine__ /G 0. __ R0 Eng {1 }:/ Z‘V\)/,‘
/"/{ atlAe Tima // OC) Naz Fne i} ’-:'
Gre T e e s ”J’L-@“%?n&h.jt'“ i(-7-77
- B¢ OO0
. 9.4.9 F ow wall 6 to pond at a rate of 10 apm + 3 g
for 1 hr. Record required data on sheet per Talle |
Dcw/ému ARFO Eng fas
Tine __Res. fna Datn
3.54.00 Flow well 46 to nend 26 at o rate vy Ros
P ,.(é;hnq v|u. 2% hours. Hecord data recuired Heo s
E)LSZ:.’ nar Tante 1.
PN




K 9.4.11 Flow well #6 to pond #6 at a rate of 10 apm untii fos.
ng. is assured of sulficiont tost data,
. . P ‘
Time /o FBRFO Fag. (47 Cesigate ;
‘
T RoS. fna BAte
ROTED Fluid temperature teg recorded as onear to the end of
the flow test as practical.
9.4.12 Shut Oown Flow

Y

- - Time__/ %_,_Q 2_‘___,_“___ 3‘“—_{/"‘7_'_ 75

_RRFG

Res.

Time

9.4.13 Chemist receives all samplns not tosted and tost.

performed testing per 8.0

i -~ ’ e
Time /3 /20 - _ RAERAEIP R

2.4.18 Remove, store, preserve, and p
instrumentation per 8.1, ferd
well area.

AOTED Do not remove any nermanent piping or instrumentation.

” ] ..
: wr0 (P Bopfong are F = 27T

\.// o St AT LT

I8

10.0 DATA REDUCTION SURVEY

Res. Eng. wiil perform a data reduction survey on data zoilect with
chiectives of ltest in mind and repaort resuit nol more than 14w
days after completion of test. )

On, completion of test at RRFO one copy of compicted test plan with sign-of7c,
Lo be delivered to RAFQ at Site #1.
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F.E.T. TEST PLAX
Field Change Sheet

Title R, PROVGeTION TEST Pwu./_lzz_szé}‘ff%s He.

)

Requester

(] cancellation

(] Hold

] Hours Update Only (Budget
HManager's concurrence required
for all hours in excess of
-estimated hours)

(] Due Date Change

Change Description

JPET W /.‘2/‘ -7,
F .C. 1.0 B —.‘6

ﬂmpé‘g___ﬁme /f’g@_____ Data // g 7(?

Basis

Basis___

Hours

Hours

Hours““_

Basis

Decere sTEPSs .42 TO 9,48

ALY STEPS G,4.9 AUD 9.4./0.

Justification

Concurrence

_@.&&.Msmﬂ oofzed /51 O0

Pequestxng Huﬂaf‘l

PR weee Feow FPREFORAMAVAE

- T-ZP

70 Time T T oate

/ I~ F
/ B'M%‘Té%dge *WP’ 'D':a'_’ﬁ;,tf Od* - ~--—-—----57

/\"' I‘GV

/f' 20

Date

5.

Area§%anagef

Facility/Area Supervisor
sudget Manager
Requaster

Distribution

-7

Time te”

Job Supervisor
FET Coordinator
Res. Engineer
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RoROINJECTION TUST PLAN FOR BRGI-7

o 1.0  PURPOSE OF TEST

The primary purpose tor the 72-hourtest i$ to obtain preliminary assessment
of well to aguifer characteristics, collect data for definition of a long-
tevmi test, test hardware, and an instrumentaticn checkout.

2.0 COBJECTIVES OF TEST

In addition, this test will check-out test hardware and instrumentaticn and
familiarize RREQ with RRGI-7 injection operation.
This test.will nrovide borehole flow characteristics, local ¥h

and local boundaries

Lo
Ly

WELL BACKGROUNMD

RRGI-7 was drilled as‘ah injection well to a depth of 3844 feet
(referenced from ground level) and is cased to 203G feeot.
1.0 RESPCONSIBILITIES

\

4.1 Enginecring will design and procure instrumentation and piping

requirements. Raft River Operations will install them.

4.2 Overall responsibility for conducting the tests is the

responsibility of Ralt River Operations.

Raft River Operations is rasponsible for safety, for
instaliation of all hardware and for the operation of
all svstems.

4.3 Reservair Engineering will have prime responsibility for
taking reservoir engineering data during the first eight hours
of testing, then Raft River Operations will have responsibility

.

for this data until the end of the test

4.4 - Raft River Oparations will have responsibility for competent
data collection durinag the rocovery norition of the injectlion

1N i

S
[SI N




4.5

3
(238

Lata will be collected in accordance with Table 1, with “time

from-to" referring to time from the beginning of the 72-hour injection -

to the end of injection and from the heqginning of shut-in to tho

. - - end
of shut-in.

Close cooperation and coordination will be required. Raff River
Operations, will be responsible for all operational data required
for conducting the test.

FET will provide the forms required for recording reservoir

engineering data; a copy of the forms will remain in a data {ile at
Raft River. Data originals will be sent to FET at UPD and a copy

transmitted to Reservoir Engineering. Injection data will be after
the injection completion with the remaining data transmitted at the

_end of the test. .

4.8

AN

.10

f—
—

13

Reservoir Enginearing will have the prime responsibility for
data analysis and reporting.

teservoin Engineering is responsible for providing certain test
conditioﬁ.panameters, based on previous Lests as specified in
the detailed test plan.

Tast achudu]fng is the responsihility of the S&T Testing

JWork Package Manaéer by negotiation with Raft River Operaticns
and Reservoir Engineering.

The Subcontractor will be responsible For supplying injection
pumps and piping from the pit to the wellhoad.

The Coguizant Reservoir fnginecsing ienager is 0. Goldman or
alternate. - The Cognizant Raft River Operations Test Enginzer
ia L. B.- Dean or alternate.  The Cognizant S5&0 Testing Work

Package Manager is §. Meyer or alternate.

In the event of a test interruption, Reservoir Enginearing
will make the decision whether to continue with the test
or whether to restart the test from the beginning, after

appropriate recovery period.

Reservoir Engineering will provide training for RRFO Eng.

and Technician to monitor test.




6.1.3
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A temperature transducer capable of measuring injection
P . N . .

fiuid temperature to + 107, supplied and installed by

Raft River Operations.

A pH-meter will be supplicd by Res. Eng. The pH meter
requires a 1-1/2 inch threaded pipe port on a side

piping loop for installing the probe or suspension in the

15

Jinjection fluid.  The probe will be instalied by Raft River

Operations.

A conductivity meter will be supplied by Reservoir
Engineefing.' The probe requires a 3/4 inch threaded

pipe port on a side pipirg loop for installation or suspension
in the ihjection fluid. The probe will Le installed by

Raft River Operations.

A Hach Spectra-photometer will be supplied by

Chemical Engineering and samples to he taken by Raft River

Operations per Tablie 1.

These meters, pH and conductivity, may be provided with a continuous

strip chart record.  Otherwise the data will be hand recorded as the

injection tests proceed. Chart speed is not critical but

should be at least l-inch per hour. (Prevent all instrumentation from

fr

(S

eezing. )

The Hewlett-Packard dnwnhole preossure-temperature probe

will be installed with the INEL geophysical measurement . Jaboratory.

If the HP probe is unavailable delete steps 7.4.2 7.5.4.1

Lo

. 4
and the applicable portion ¢f 7.5 4 3.

Parascientific Digiquartz pressurc transducers (0-200 psi) or

Stevens Water Level Recorders supplied by Reservoir Engineering

and instailed by Raft River Operations will be installed at

the following observation well wellheads:

a.

y .

RRGE-3 D/ / &ei7 7%
RRGI-G % '

-G ST

~ s

MW-0
M- 7 z




[og

A A bubbler system, dnstalbicd by Raft Liver Opevations, will

- . ) 5 578
|mnmwewﬂﬁrnmwh)nlmﬁhi.7ﬁ5.//5’”

6.5 . Permanent and temporary l1ines necessary to nump water from RRGE-1

and/or RRGE-Z'CO RRGI-7 reserve pif will be provided and

installed by’ Raft River Operations.

6.6 Subcontractor will supply thé,followjng equipment.

j
W~
(o2}

6.6.1 'Pump truck capable of supplying, a) 600 gpm for one
= hour, b) 600 gpm for one hour, and c¢) 200 gpm

for.one hour, and d) 400 gpm continuously for 72 hours.

6.6:2 Pipe and/or hoses to transfer water from RRGI-7 reserve
pit and inject into RRGI-7.

“6.6.3 Instrumentation to monitor injecticn rate.

6.7 ~ The geophysical measurement laboratory will be used for
floﬁmetgr logginglin Well #7. Raft River Operations wili
install the reqUiréd st?jpper/lubricator on the wellhead and scaffolding
Geophysical measurements will ba done by Drilling Engineering
assisted by Raft River Oporations. The geophysical measurement
laboratory-will also be required whon using the H-P downhole

pressure/tenperature tool and during logging operations.

If the lab or alternate is unavailable delete steps 7.4, 7.5.4.1, 7.5.4.2
7.5.4.3, and 7.5.6.3.

—£E—— The.downhole-nressure-probe will Lo manually inserted and taksn out
AL e E L.
=" - if the geophysical measurement laboratory is unavailable.

7

7.0 DETAILED TCST PLAN

7.1 Raft River Field personnel (or as noted) are to install the

following instruments for RRGI-7 par sketch

7.1.1 Install parascientific digicuartz pressure transducer.
Ensure current calibration uhen applicable.  Protect
Trom freezing,  This instrument shall be used only under

- : 200 psi.




Observation Well Set-Up

7.1.2 Install leise pressure gauge for O psi to 1000
psi. readable to nearest 1.0 psi. Ensure

current calibration when applicable. Protect

“from freezing.

RRFO_ N &7 Date //-/4- 78

7.1.3 _Instai] temperature transducer capable of

measuring injection fluid temperature to + 1.0°F.

Ensure current calibration when applicable.

| RREO_AIH ., Fif,  Date jl~/5. 75 _
7.1.4 Iﬁsta11 pH‘meter. Ensure current calibration

when aﬁplicaB]e. Protect from freezing.

RRFO Date

7.1.5 ~Ihsta11‘condu§tivity meter. Ensure current
calibration when applicahle. Protect from
'freeziﬁg. .

731.6.'Insta11'5u5b1er system and test for function-

ability.  Protect from freezing. Record setting

depth referenced to point of existing wellhead

in remarks cqlumn on data sheet. =/ .~/ // /(“;”
. // 9 <2/ '
RRFO_J.7. /oL COC  Date //-/4-vg

s

7.1.7 Collect turbidity samples from RRGI-7 reserve
pit near subcontractor intake or from subcontréct:
tanks per Table 1. 2 ea., 1 litre, sample 2 hrs..

interval, entire injection test. Date, time and

well No. L SEE ey Ol AN G E

.

RN , . U
RRFO ‘[ iln. s .. Date j/= Ze =~ 4

i

7.2.1 RRGE—S, RRGI-6, MW-5 and MW-7 will be monitored

with parwsc19nt1f7f digiquartz pressure transducers




or.Stevens Water level meters per Table 1. Hourly
]

at least 24 hours prior to testing.

Ensure that instrumentation is installed and in

current calibration as applicable. Protect from

freezing.

RRFO_ LA/ (L7 vate [/-/5-78
7.2.2 Measure monitor.-well levels with a steel tape

évery other day from test start until 1 week after _
jesf completion_or as determined by the Environ-

mental Engineer.

To check accuracy of Stevens recorders, measure to
within 1/100 feet; record hold, cut, depth to water,
time and aate on chart (see Examp-e 1). At chart
change meashre ]eve]‘and'record data prior and

after change. Clearly mark well, date and time on

chart and transport to FET - UPD.

NOTE: Steel tape and chalk are located in the Environmental
Building. After use, dry tape and return tc Environ-

mental Building.
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7.

23

4

.5

Prior Lo start of test, fill RRGI-7 reserve nit

with
water from RRGE-1 and/or RRGE-2.
~ ANa L, - L
RRFO '/'/”&E[l;_ 3 Date ///_Zif i

Borehole Geophysical Logs

7.4.i H-P downhoje temperature pressure probe will
Be.uééd'to check calibration during flow test-
ing, to measure transient pressure changes and

used after flow testing to check recovery

conditions.

-~
=N
o]

1f Geophysfba] Measurement Laboratory or al-
ternéte is unable to achieve temperature

logging data, a continuous reading injection
fluid temperature deovice will be used during

testing. Logger ' Date

Injection Testing

NOTE: Pulse testing will start prior to 23:00 a.m. tc
allow all pulse and initial injection data to
be taken in daylight hours. Injection pres:
shall not exceed 700 psi.

The Subcontractor snall inject water pumped from the

RRGI-7 reserve pit at the given rates and durations.

Water shall. be supplied from RRGE-1 and/or RRGE-2 and

discharged into the RRGI-7 reserve pit for injection.

75,1 Inject at 200 gpm * 5% for 1/2 to 1 hour (as determined
by the Reservoir Engineer). Allow the well to
recover for 1 hour or as detarminad by the fieservoir

tngineer.

RN - . - o -~ s ! ) . '
775,20 Inject at 800 gpm + 57 for 1/2 to 1 hour (as determined
by Reservoir Engineari. Allow well to recover for

1 hour or as detemmined by Resarvolir Incineer,




A "‘!,.':,’_" ?‘:‘ '/ /.3\3 iﬂJGL! at Buu gpﬂj _’: 2o for 1/?_ to 1 hq“r (as dv’itL‘l"l.!H(‘d

be Reservoir Engineer). Allow well to recover for 1 hour or

as dJetermined by Reservoir Engineer,

7.5.4 Inject at a rate determined by Reservoir Engineers
' for 72 hours. Collect samples and record data

required on data sheet per Table 1. }Q’%ﬂ Vil FUY

: S
//,/f/”// 7.5.4.1 Shut down injection and release <« 7y
7 7 < e /1=
Y 07 Dt 11/ subcontractob /*,4{'()/,9.01 “ p/%)
Taestdp ~tofomadel X 1LLE0 ey griae
v7.5.4.2 Record recovery data per Table 1.

07e /4 suti o W) Time HZ 0 RRFO Eng..f4#, Date //-3¢ %

Y
>
[
o~
3
=
5>
[
o

Time __RRFOC Eng. Date__
7.6 Monitor recovery period with data collection according
to.Table.i, for approximately the same duration as
RRGI-7 was injected into or until wellhead pressures
become thermally effected, as shown by wellhead temp-
erature and pressure responses. If Digiquartz fails
col]ect‘daia on Heise Gauge.
7.7 Chemist receives all samples nct tested and tests.

Chemist has receijved all samples required by test

p g
and performed testing (see 7.1.7). )
’ ‘ . ]
] it . ) ; s - Cal e T
Time /) [0 Chem1st[d,f' Vo= Date 0 2 LT
f(_ / "3

7.8 ReMove, store, preserve, and rotect all piping and
instrumentation per 6.1. Perform general clean-up
of well area.

NOTE: Do not remove any permanent piping and instrumentation.

RRFQ /// /4/f/ﬁ4 Date //v)r:_. //
st il

AL...__._.._._ -

8.0 DATA REDUCTION SURVEY

Reservoir Engineer will analyze a data reduction survey on
data collected with objectives of test in mind and report
result not more than 14 working days after receiving all

data. Flow test data required to size 5MW plant pumps will




be evaluated by Design Engineering and will not be part
of the- 14 day reported results.

On completion of test at RRFO one copy of completed test
plan with sign-offs, to be delivered to RRFO at Site #1.

oY
—

rrFo O A C‘é‘:}’f«/g/p_.alDate /=25 =78




TABLE 1 DATA RECORDING IHTERVALS FOR INJECTION AND RECOYERY
DIGIQUARTZ RECORDER INTERVALS

Time From To . ) RRGI-7 0BSERVATION WELL(S)
0-5 min. ‘ 10 sec. l-Hour ‘
5-10 min. - 1 min. ' 1-Hour

10-60 min. | 1 min. ' ' 1-Hour

1-5 hrs. ‘ 10 min. ' ' 1-Hour

5 hrs. . 1 hr. 1-Hour

DOWNHOLE H.P. PRESSURE/TEMP. RECORDER INTERVALS
Same as Digiquartz Intervals at RRGI-7

TEMPERATURE, .pH.,, CONDUCTIVITY INTERVALS AT RRGI-7

0-60 min. 5-10 min.
1-5 hrs. 20 min.

5-72 hrs. 1 hr.

TURBIDITY SAMPLES (During Injection)

0-72 hrs. 2 hrs.
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10.
11.
12.

13.

14.

16.

17.

Time . Hr-Min 2600 clock

AL ‘ < rhinutes From start of tost pumpy.

. : S flew or injection

GEM : Subcontracter gauge

Hellhead or vapor 15 Srossure on flee Lobaiae

pressura . .

VAPRDY Dressure onoomnhy
[ TN " Nl T S
at b Sodttt af et

Lo : ap Change from starl & Lot

dacer Tevel _ An q

E O I R
DO 0o, Lo RAM ISR AN

Water lovel

it

or
T
—

. o 0 U )
TOuy. walol F 00 Lype F

HP Probe psi 3

A% o dnsbruched

HP Probe : 40 From start un Loyt

a) Any column not being used can be converted to other use.

J e

b)Y Comment column should be used as necessary but use a complate
when needed to expalin and change or condition,

Ting




EXAMPLE 1

e Data

Facn chart shall have sLant tick, every other day tick, and end chart
tick wx*h data.

© Ghart

Hold

Cut

Depth to Water
Date

Time

B ’_...-,.'-.“_‘__ T i e e e T e

A

Roll drum with pen
down to mane “tick"

Marg.

PN
Hold =

N\ Steel Tape
Ki}%zb Steel Tape
|
3

tiold
Lut
Depth to VWater

NOTE: Only last 10 feet of tape is

. etched in hundredth of feet.
Tape is marked in feet only:
l.e. 5.79 feet.

Cuts™ Pl . Hater Level
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RRGP-4A TEST PLAN FET-10-78 October 30, 1978

1.0 PURPOSE:

To estimate the Hydrogeologic and Temperature prcpeftfes of Leg-
4A, through controlled artesian flow testing of RRGP-4A.

2.0 PREREQUISITES:

2.1

2.2

Installation of discharge (flow) line with appropriate
orifice plate: 2,500 dia/8" pipe.

Installation of monitering Instruments
2.2.1 RRGP-4

Digiquartz transducer
Heise guage (or comparable) 0-100 psi (to 0.5 psi)

Temperature guage: Digi-mite

"~ 2.2.2 Digiquartz transducer at observation wells

2.3
3.0 TEST

MW-1
USGS-3
RRGE-1
RRGP-5

Installation of Manometer. )

PROCEDURES:

3.1
3.2

3.4

Data collection of cbservation wells (2.2.2) per table 1.

Colorado Well Service will remove drill pipe from RRGP-4B.
(RRGP-4 discharge will be determined by L. B. Nelson, to main-

tafn)heated thermal quasiequilibrium between aquifer and well
bore).

RRGP-4A will be allowed to artesfan flow at appraximately

25 gpm for 2 to 4 hours. Discharge will be maintained within
+ 33.

Water samples will be collected, for chemical analysis, when
the test is inftiated, and each hour thereafter. Cooling coil

~must be installed.

3.6
4.0 DATA

Reset data collactfon at the observation wells (2.2.2) for
recovery, per table 1.

Recovery for approximately same duration as production.

EVYALUATION BY RESERVOIR ENGINEERING.PERSONNEL




Time From To

0-1 min,
1-5 min.
5-10 min.
10-60 min.
1-5 hrs.

oy

\’.

TABLE 1 DATA RECORDING INTERVALS

DIGIQUARTZ RECORDER INTERVALS

TESTED WELL
1 sec.
¥
10 sec.
1 min.
1 min.

i0 min.

OBSERVATION WELLS(S)

1 min.
1 min.
1 min.
1 min.

10 min.

B N

e e
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Raft River Operations. The geophysicaﬁ ﬁéasureméﬁt
" laboratory will also be required when using the H-P
downhole pressure/temperature tool.
5.3 A bubbler system shall be installed on QROC 2 ger Dwgs. §i0181 and
- 410291.

6.4 Immediately before digiquartz pressure at RRGE-2 reads vacuum during
c.| - pumping on pulse and 72 hr. tests; valve out digiquartz, attach io
. {or valve into) bubbler, and record data per test requirements.
Reattach digiquartz to annulus for pumping periods. Use digiquartz
only below 200 psi. Hand .record bubbler data from gauge when abova
200 psi. (A tee arrancement which would allow the digiquartz to be
valved to both the bubbler and wellhead would be easiest.)

7.0 DETAILED TEST PLAN

.7.1 Borehole Geophysical Logs (Well Ng. 6)

c A 7.1.1 Temperature log Well #6 in the shut-in conditicn. The
. temperature log must be made within the 72 hour. or acceptable
. . period prior to the start of Tine flush and warm-up, and ane
l : * between warm-up and pulse ‘testing.

7.1.2 - Fluid temperature log to total depth, at. the end of 72-hour
' - injection test. :

_ 7.1:3 " H-P downhole temperature-pressure probe "will be used during
) o pulse testing and 72-hour injection testing to.measure
- E ; transient pressure change and used after flow testxng Lo
.'-check transxent recovery condition.

7.1.4 A record1nc we]]head temoerature device u1]1 be usad du71n~'
: testing.

7.2  BacKkground and Baseline Data .
- Lo FO ) AR
7.2.1 Install the pressure transducers at Yell 71 and ¥ hours
] . . prior to injection into #6 begin taking hourly readings
. ‘ to correlate the pressure at Well #1 with the digiquartz
R : readwngs -at Well #6 and Well #2. IR

.'7.2.2 Controlled artesian production of RRGE-1 (constant gpm + 37}
L will begin 72 hours prior:to beginning injection and continue
for test duration. The discharge from RRGE-1 shall be set at
"constant gpm and should not be changed without permission of
Reservoir Engineering and RRFQ,.-Manual control of VYell #1
is permissible to maintain-“set constant rates".” When it is
performed, record on data sheet for we]l No. 1. '

72,3 Sample MW-3 through MW-7- (1f punps are hooked up) in bottias
provided by environmental group. Wells should be sampled at

least two days prior to beginning 1n3ect1on to a110w them to
stab111zo . - L

8.0 GEOCHEMICAL TESTING

:8:1 Collect 1 11ter sample; from the RRGI-6 flow line at 0800,

1500 and
2400 or if conductivity changes 10%. Use. premarkeq.sa p]e bott

les.

g e g+ e+
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- NOTE: A) - A

“AT 9.4.3.8  Adjust setpoint of 6AV6 to 100 gom (nul] meter
reads zeros balanced)

(Ve
5y

.3.9 Set controller in gutvmat1c, and c0n.1nn flow -
~with FI 6-10 and manometer.

9.4.3.10 . Begin taking observation. we]] data at minimum 4
) : hour intervals at beaqu1nq of warmup,

191433:11 Continue artes1an fTow from REHE -2 fnr anoroAxw’tL;v

two weeksd until temoerature at PRGT 6 has Stabl]TLEO
(over 200%E).

9.4.3.12 Record manometer and Flow: 1ndxcator values every
R 12 hours on Data Sheet:5. " Ensure oressure and
temperature recorders are fﬁnctioning each day.

- Record discrepancies in comments on Dat‘ Sheet 5.

9.4.3.13 Withfn twenty-four (24) hours nr1or to step 9.5.1.2,
’ ’ : cle»n strainer’a RR"I 6.

4 9.4.3.14 Cont1nue 1nJectxon throuch chp 9. 5 l 1.

P

9f4.3.15‘ Prior to pu7§e testing, run a temperature log using
L. the. Geophysical-Measurenents Laboratory.

'“-?;4;3.16 Send. warmup temperatdre.and-preésure data to FET-UPD.

RRFO T Date.

,

At §tarf’of.test beg1n coTTection of f1ufd sampTes and RRuE-; data.

vlﬁollect'détd ber Table~.,‘or 72-hour test and Table 2 for pulse tests.
: Plot for.-all-tests per Figure-1.- If at any time during- injection

- .and recovery a digiquartz recorder fails, manually record data. At.

the end of pulse testing, 72-hodr injeetidn, and 72-hour recovery,

- datd including digiquartz tapes’ shaT] be sent to. Idaho Falls.

(A1 data)

,I%'1h3ection teétxng is interruptéd ( see Sthedu]é Z).pr6Ceed to
;the recovery port1on cf the .test as necessary and-collect data

" “.dccordingly. - Contact Reservo1r Enq1neer

--( P

j.The Johnston IngectIOn Pump at RRGI 6 swal] not be operated contwnuously
Z-gbewa 400 gpm.’- The Peerless production pump in- RRGg 2 sha]l not be
g;operated cont1nuously below 700 gpm. .

During racovery per1ods utilize artes:an f]ow from RRGE- 2 to fill.

- "RRGE-2 to RRGI-6 11ne After line is filled begin 20 gpm flow
Cto RRGI-o pond i LT Y

Pu1se Tasgs

220

‘,"9,5.15 Jﬂe-rpm Pulse Test.

9.5.1.1 Install downhole pressure/temperature prabe
. - with Geophysical Measurements Laboratory.



T

5.2,

v

W aﬂd Inie

9.5.1.2  Pump RRGE-2 and inject intd RRGE-6 at 400 g
4. 107 maintained concstant.(+ 3X)-For 1 hour.
holxch data per Table:Z, \nd Fiauve 1.

9.5.1.3 Stop the pnmp: ab BRGE-2 and RRET-=G. 1 Lme RBGE-D
to the #6 pond af approximitedy 20 opy oatine valvas
BY14 and HV1IS. 'Flnw'ﬂﬁﬁi-( to the #5 pond af
approximately Z0 gpm using the we 211 head war

. . Tinp Collect data- por Tab]o‘Zf nd Figure o

76> one {1 hour. ) ‘

S, o '

7*88-99:\1 ‘Pulse Test ;—c ( 4//}///

-Boo '
5.2.1 Punp RAGE-2 and 1n1nct 1nt0 prx—( at —88apm = 1)

ma1nta1ngd constant for 1 hour Co11ect data per
Table 2 and F1Gure 1.

9.5.2.2  Stop tne puips aL ‘RCC-Z and RRGI-5.  TFlow RRGE
the #6 »ond at auoro\w; aLely 70 opmTusing v
6V14 and GY15. .FTow RRGI-6 to the #§ pond
approximately EO‘gpm asing the ucl.h<1¢ IEAREIRE
Tine. Collect data per Table 2 and Figurs ! fnr
ane (1) hour. R ' :

" 56%9 ' ' e .
dt 868 g For ’2 hours . e

Fond AT

9.6:1

9.6.4

o o . - 704> -
Pump RRhExZ and lnjecg into RRGI-G.at. <ee g b 107

maintained corstant (r 3%) for 72 hours. ‘Collact’ i
oer Table 1 Rlot weTlhead prcssu'o Vs _:nL on -se i
graph pape SOL quu)c 1. - ‘

'\ 1
ilo
AfLer 44 hours of 1nyect10n and t fore ‘the end of

injection, remove the downhole pressurc/temporatuyre
probe with.the Geophysical Measurements Lavoratory.

~dnstall the tcmperdtune.probe and .run-a -témperaty

profile- of the borehole. Remave the temperature
.probe and reinstall the\uownﬁole pno $Ule/_LJPLPDTU‘
)robc - ‘ '

" Stop thn pumpa -at RRGE-Z and nR [-6. Flgw RRGE-2 o

the #6 poend at aypxoxvmate}y 20 g'n using-va%vés Y14 and
- 6V1S. Flow RRGI-0 to 'the #6 pord at approximately 20 gom
using the wellhedd: warm-up- I1n Co{lect,data per Table |
and Figure 1. ' o :

At the end of 72 hour recovery reméve Johnnnlc nroby
with. Geophysical teasurgments Laboratory Install
temperature. probe and run a temperad uyc.log to total

- ? o depth. Reinstall Lﬁb downholu 3rcs”uré/tomuorat“vn_ ‘
) P___Q_fﬁuﬁ_e, robe " AN
L P 20 aere ,foﬂ ‘41 warmilty ZZ 5 N e
LR 6o ot
el 9.7 ‘maf.cpm Pulse Tost 5 “"[//“‘*J"/r" /~7<'f'~{4 i
' | T B~ 2
e ) izl
AT 9.711 Pump R2GE-2 and injéct into -RAGI-G ot 488 .gpm + 107
: : SRR ; JeRE T .
: o b cmaintained constant (+ 37 For 1 bour. Wl]n(L daty
_ [ per Tabio 2, and Eioure L.
8 [ i - 8.7.2  Stop the pumps at R E 2 and kqu-G F}uw RRGE'g to the
aiﬁ.g - #6 pond at 3pprox1m, tely 20 gp using va]vcs,Gfid.and G¥1i5.
A - l H ' )

ORI — R R, . M B . .

st 282 050
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Flow RRGI-6 to the #6 pond at approximatniy 20.apm using

the welTheat warmup line. Ceolldct data por Toble 2 and
P - Figure 1 forione (1) hour. ,
9.2 CC00- o Pulse Tdst
5.8.1 Pump RRGE-2 and inject into RRGI-G ak 0’0 g ;3.
maintained constant {+ 3%) for 1 hour. Cﬁ]l dat

per Table 2, and Fiqure '1:

-9.8.2 -Stop.-the pumps at RRGE-2 and RROT-6.° Flow “RQF 2 to
o the #6 pond at aoproximately 2C gpm.using valves, 6Y14
SN R and 6Y15. Flow RRGI-6 to the #6 pond at approximately
=, - 20 gpm using the wellhead warmup line. Collect dggw per
TabJe 2 and Figure 1 for one (1) hour’

P - 9.8.3 nftor rLcovcry remave the downhote prossure/temperature
Ce probo' '

T WWO.;géé;gézz2<—,~“_ﬁat°a(;:£€L57?
9.9 ,;Chemistrrebéivéé a]l'samvles not teﬁtod and tcstﬁ. 4

i '-Chemist-has received al‘ ;amples ”cqn1rnd by tvxh and Ug)fﬁ7h"‘ resing
[‘L!" 3. O : . .

4

SRR Txme : . Chemist Daté

- e o < i o e

910 - AI] -data rﬁqu1xmd on daL1 sheet fox flow rate of well #thol{ccrw&

-~ -'"; . , T‘!me f é “,\v QPFO qu . A/E,ﬁﬁﬂ(’ LJ( tf‘ / /7 - ‘f

‘Tymp ~ T Res.: Eug Bate

9.11: .Remove, store, Cpreserve and protect all piping and instrumentation
par g'1.. Perrorm gcneral c]eun—up of HcII 1rea ’

N MQTE;;on hot'remove any pennanent piplng or instrumpntat10n:‘

qois DATA QED“CT[ON.SURVEY

"_Raservo1r Engineer will perForw a dgta rLdur*lon survey on data colisctc
With gbjectives of ‘test in mind and report results not mere than 14

worklng days after cumplgt1on of tést. -(Flow test data yequired toosize G
~plant pumps. will-be evaludted by Design Engincering and will nob be part of

- the 14 JuV rcported results )

'Onfcbxpxetxon of test at RRFQ one cony of comp]otod test pian with'sjgn-offg,
to be deliversd te RRFY at Site #1. - . B ‘







Table 3

Valve

Condition

Open

Shut

S 2y-3 (ThrqftTed

- 6V—3.(Qgen)}

> g P< > <

< <

< < Se ¢ < > ><

B¢ 5P >TP

><

X

© > g

S e

X .

> >

.><?<

ARFO Sian-0ff, Date and Time



';Data wxll bp cel1echd

“yA) Prwor .10 start of

."'

and’ recorded on data sheet as follows:

flow test on Well ﬁr'-record data everv,a

LB s Ourxng Flow test of Well 45 record daLa at start a1a evcv'
. xtbereafter e .
<L) If an/ change occurs in flow rafe at We]l #1,'ﬁén¢ throttle
i follows.‘ . : a
-'v,l) °ecord rate and t1v
L 2) ‘Thrutt]e back to Zo oPH.-
$3) Record rate ind t1re
e ‘

“hours

hour
‘as
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F.E.T. TEST PLAN
Field Change Sheet

Title  Flow Well #2 Injecting in Well #6 . :WBS NO. .
— ' FET Mo. FET-22C .
F.C. Mo. . 1
Requester 5. Meyer Time 140C hrs. Date_ 1-8-79 -
©@ - Cancellation | Basis Instrumént Breakdéwh' .
O . Hold ' Basis )
O . Hours Update Only (Budget Hours__
. Manager's concurrence required Hours
+ for all hours in excess of ‘
estimated hours) Hours
g Jue Date Change - Basis

Change Description

Amntl) Step 7.2 - 60 hours will be sufficient data co]]ec*1on and control t1me on
RRGE-1.

S 2) Step 9.3.2 - Check recorder at SLM offset well to ensure clock is wound
and on time, and pen is inking before start of test.

wod) Step 9.3.1 - Since no more dxgwquartz are available, data at RRFE 2 ﬂ11} be
hand recorded.

“The first pulse test will be run at 900 gpm, the second at 800 gpm and the

72 hrs at 700 apm then pulses at 800 and “00 opm (steps 0 5 9.5.?,i
.G, 9.7 and 9. d) . . N R

Just1f1cat1on

it )

iy . Datd collection at RRGE-1 not started 72 hrs. prior.to test start-upt.jDo'
not delay because of it. : - .

2) BLM offset was not included in an observat1on well. Res. Engrs. now be]xeve
there may be interference between BLM offset and RRGE- 2.

3}  Digiquartz at RRGE-2 was blown out. No others available.

4) 7We11 will draw down too rapidly at previous rates.

oz 17/7://2 C%ZJJ/% /E 00 157>

Requesting Manager Time . Date
/7?-;-/'--)//[47 JC /7///‘ 2Ll s / io C) ’ !T/ Z /. 7 7
Badget Hanagér , Time | Déte .
Appraval
— ¢ ‘ Vol
Fwr Tf 22 ) L2LS /-3-77
~~acility/Area Manager Time Date
Uistribution
T ot
1 /7/ e A
facility/Area Supervisor _ - Job Supervisor A£;i7Lé§Z:;y/4/fJf},
Sudget Manager FET Coordinator ' v

- . - a2t s, 27
fequester Res. Engineer - 9—77' "y/,-»//;zzg/,z;'
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F.E.T. TEST PLAW
Field Change Sheet

Title___Flow Well #2 Inject into Well #6 WBS MNo.
T FET %o, 2T
' F.C. to._¢ .
Requester  B. Mever Time 1400 pate 1/9/79
(¥ Cancellatien | Basis )
[ Hold Basis
-] Hours Update Only (Budget Hours
Manager's concurrence required H
for all hours in excess of ours
~ estimated hours) ‘ Hours
(] Oue Date Change Basis

Change lescription : .
%21 1) Delete digiquartz and line voltage recorder at RRGI-2. Step 9.1.1
_up?2) Delete PI 1.2 Step 9.1.10
_#13) ‘Delete "per dwg 410181 and 410291" Step 9.2

LM 4) Add “"at site #6" Step 9.3.1
/77¢1ﬁ75) Delete BLM Offset requirement in‘Fie]d Change 1.

Justification
1) No digiquartz or line voltage recorder available.

2) This pressure indicator is on a dead Tine.

-

3) Bubbler is installed, but dwgs no available as a check.

4) Clarification. 5) Not able to get into well house to check.
Concuyrence

g
G s o S y —7—«5/

// Requesting Manager Time Date
.
& Ban 1430 924
Time Date
Approval '
e, D7 22 S L 25 g 378
lgifwlxty/Area Manager Time Date
Distribution v
Facility/Area Supervisor Jab Supervisor
Cudnet Manager FET Coardinator —
reguester Res. Lngineer 45::; 65412//
aand /

pe




Page 2

;¥ﬂ4uﬁ 6) In Table 1, delete the 1 min. data requirements on RRGE-2 -

bubbler. Collect data as rapidly as pnossible and record
time,

ﬁfﬂ?“7 7 Add Step 8.1.3 During testing ccllect 3 filtered samples-
1 1iter. Collect one at start-up, one during, and one at
the end of the 72 hour injection testing. Collect at the
RRGI<6 sample tap. Collect and analyse per Chemistry Engr.
requirements. Collect filtered 1 liter samples every 24
hours of injection testing.

Justification

6] It 1s not possitle to collect bubbler data at 1 min. intervals.

7] Additional chemistry data for chemistry on RRGE-2 and RRGI-6.
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F.E.T. TEST PLAN
Field Change Sheet

l%‘eg,«_é | oF

Title_F/rip RRGE-Q , Tuiect 4BS o,
Rwac r—r Uy +J ____FET Mo, D D
F.Cohoo_ <
Requester Lyng  Jlels e n Tie_ D35 00 Date_j-J0. -7
[ cancellation ' Bdsis . .
(] Hold - Basis
(] Hours Update Only (Budget Hours
© Manager's concurrence required Hours
. for all hours in excess of : :
estimated hours) Hours
() Due Date Change Basis

-Change. Description

) . _“07'1' SdM‘@ 2 - Lvrisats wmed AesZat reat
.«./ Preernp Asion v SO pmin. o (Fy A, ,dzpa//z/(}%m,

| 4?[ f;@ﬁ%/%é(] and L/ 4”2.%’\. o‘?ﬁ/%a%o %7_ / o7 gfﬂ_ pa

mzfgq’o,‘_ﬂ% Zi’f/Z‘Zﬂ s ..
%3 sc;"r'?c{[t[?ﬁ. L, take zaa‘?az{;v) PF L. Mé%jv//ff 8 onen anlials ./Q'W'L

1)‘ g()_@qéﬂz@ (Mzﬂ/ G mtere ol 25Tl 'dzz’c/f ~<w‘7/
T Tr irhals by @ oABH 4e et Qa1 fto Lhete boc_
Q) iP/wz;:i’ Tl il et ppblsrie 2 e pucsale 42-z:ﬂ/7/@2 .
Concurrence

B Y A
Requasting Manager Time ‘ - Date .
’ 1 > 7 . . N T .
BE_ 1) R3/5 =TT
) .. . Budget Mapgger “Time Date ’
N ¢

Agbrovql . .
e D A e 2345 /077

Facl}kty/Area Managar v Time o Data =

Oistribution

facility/Arca Supervisor Job Sunervisor
Sudyet Manager FET Coordinator
Reguester , Res. tugineer
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F.E.T. TEST PLAN
Field Change Sheet

Title_ _plow BRGE-1 and Inject into RRGE6 |

WBS No.
N FET No. 240
F.C. No._§ o
Requester__ Brenda Meyer Time_ 11:00 Date 1/12/79
[} Cancellation Basis
(] Hotd -~ E Basis
- [] Hours-Update Only (Budget _* Hours
Manager's concurrence required H
for all hours in excess of ours
estimated hours) Hours
(7] Due Date Change Basis

. Change Description - .
1) Take three(3) one liter samples within 2 hours of the end of injection.
' Mark the bottles with the date, -time, "FET-22C", initials, and "for
compiete analys1s " Transport to Idaho FaTIs with the next available
carrier.

2} Install 1nstrumentat1on per Ray Sander 5 sketch of 1/11/79 Take
" " pressure and temperature. read1ngs at four(4) -hour intervals on
Data: Sheet 7. :

Justh1cation

1) The Fise in temperature at RRGE-2 may indicate a chemical change.

: ) 'To define line temperature 1ossesAfrom RRGE-2 to RRGE-T,"

| Z B it il 4

Requesting N;nager B Tme B Date
. )/ /DT
/8udget Wanacer TJ%QC§ . Z' Date :7 2/

-,Qnrova1- . ' o : A ‘-i - ':
. M/W« //%’ 277

Jacility/Area Manager . Time. Date

BEO) trwbution

Facility/Area Supervisor
Sudyet Manager '
meguester

ob Suparvicor
&7 F ardinator
Res. Ligineer

'u“r\C_
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F.E.T. TEST PLAN
Field Change Sneet

Title Frow EBREEC L 200 Lo TECT spo 0 WES No.

BL LT : ,,____?'EP No . rE e 228753
. BER SN HU _éz_____’___‘

Requester 2 2F, /A 1l A7 Time_y/7 3 DBate J~ye- 77

] Cancellation ~ Basis

(] Hold ’ o . Basis

(3 Hours Update Only (Budget ~  Hours

Manager's concurrence required .

“for all hours in excess of Hours
astimated hours) Hours

("] Oue Date Changs - Basis

Chance Description

L. STEF fé_? _/) //{/ ﬂf {/.2) 3/‘1_‘«/-- f 51/4/:{, // l’v‘-‘ ,
&J//a,v.e:wjz;} 7(?!2“/\,1‘1,‘7/, W (‘(W//.’,zc'wd)

/
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jzaiizzzzg o lis, Kooz 2 e £iTE L. cébf;abﬂ/;74?/
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naa?* o Lo ~ 7 Zr g il P
z/? /Z ‘;,. 7«_%4«' Z’wmwy) /
Oﬁgurrence . o
/47// M%y /é’¢$’ By =lE-7 7
Requesting Manager | Time “ Date
_p7 cfa4{2244f64é5529442/£:aau;¢$6r /772 R //"442';7;?
sudget Manager , Time Qate -
IR uiﬁf.h.#w iz - )-r4eOe
__pmovaI o :
/V/// ol e /£$’S'~ sl 7Y
4:rac111ty/Area Managar Time Date
'D1Str1butxon
.ar11 ty/‘”ea Superviser - Job Supervisor
Dudget Manager : FET Coordinator

Fequester o Res. Zurireer

—mm—————— 1t [
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