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ABSTRACT 

Thi s report presents the resul ts of the short-term tests of the 
hydrothermal supply and injection wells for the first 5 ~1W power plant 

at Raft River. These tests were performed between Novemher 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-07-1S70. The short­

term tests provided a preliminary assessment of the characteristics of 

wells RRGP-4. RRGP-S, 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 (SOO-hour) test program 

will begin in March 1979, and it is scheduled for completion on December 10, 

1979 (Milestone M030C of the Man~gement Plan). The third, or S&I-integrated 

test program is scheduled for com~letion on April 8, 1980 (Milestone M042C). 
Timely completion of the tests will allow the S MW(e) Pilot Geothermal 
Power Plant to begin operation on O'ctober 20,1980. 

i i 



SUMMARY 

Short-t1enn tests were perfonned 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. The following summary results: 

Well 
RRGP-4 
RRGP-5 

RRGI-6 
RRGI-7 

TABLE I 
PUMP CRITERIA fOR THE LONG- TER~1 TESTS 

Pump Criteria 
Insufficient flow to warrant pump 
37.8 lps (600 gpm) with pump set @ 304.8 m 

(1000 ft.) 
Inject at up to 94.6 lps (1500 gpm) 
Inject at 25.5 lps - 32.5 lps (400-510 gpm) 

Another major objective was the estimation of borehole flow characteristics: 

TABLE II 

BOREHOLE FLOW CHARACTERISTICS 

Well 

RRGP-4 
RRGP-5 

RRGI-6 

RRGI-7 

Injection or 
Flow Characteristics 

Test not stable enough 
0/s10 = 0.11 lps/kPa/cycle 

0/510 = 0.38 lps/kPa/cycle 

Q/S10 = 0.03 lps/kPa/cycle 

illObserved on flow test of RRGI-6. 
No artesian flow. 

r1aximum 
Tempel'ature 

(OF) Observed 

254 
254 

209 [a] 

[b] 

Boundaries or 
Interference 

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 pro9ram. Hardware and instrumentati m wer~ checked out, and many 
deficiencies were identified and corrected. Operators were trained, and 

procedures were improved from test to test. 
i ; i 



The above data supplements that obtained between 1975 and 1978 on 

wells RRGE-1, RRGE-2, and RRGE-3. Earlier infonnation on these three Idells 

can best be summarized as follows: 

TABLE I II 
PUMP CRITERIA FOR RRGE-1, 2, AND 3 

Hell Pump Criteria 

RRGE--l 50.5 lps (800 gpm) with pump set at 244 m 
(800 ft) 

RRGE·-2 34.1 lps (540 gpm) \vi th pump set at 244 m 
(800 ft) 

RRGE·-3 27.4 - 34.1 lps (435 -540 gpm) with pump 
set at 244 m (BOO ft) 

iv 

ti 



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-l[a]. RRGE-l confirmed the 

existence of a medium-temperature resource (145°C or 2930 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. Figure 1 shows the location of 
the wells[b]. 

The design of the S&I system includes three production wells, two 
injection ... ,ells and a standby wen 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 lps (2450 gpm) and inject 134 lps (2125 gpm). (The 
difference will be lost to cooling-tower evaporation.) An additional 
25.2 lps (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 defi~ition of the production and injection 
wells for the' First 5-M\oJ(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]IIRRGE" stands for Raft River Geothermal Experimental Well; an "I" or a "P" 

in place of the "E" ioJould indicate the well WaS intended for Injection or 
Production purposes. 

[b]F' . 
19ures are contained in Appendix A. 

'. 



November 1978 and January 1979, and it documents the short-term testing of 
RRGP-4, RRGP-S, RRGI-6, and RRGI-7. The most important objective was to 
obtain pump selection criteria. Other objectives were to estimate 
injection or borehole flow c~aracteristics, gain operating experience, and 
check out hardware and instrumentation in preparation for the follow-on 
long-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. \vitherspoon[l]. 

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

near future. 

2 
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rl. TESTS AND PRELIMINARY ASSESSMENTS 

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

1.1 Test Description 

The RRGP-S 72-Hour Flow Test began November 1, 1978. It included 
wellbore INarmup, three one-hour pulse tests, and a 72-hour constant-rate 

, artesian production test. To preheat the wellbore, RRGP-SB was flowed 

at 13 lps (200 gpm) for 30 minutes. Once the discharge water temperature 

stabilized, the ,well was flowed at 1.3 lps (20 gpm) to maintain thermal quasi­
equilibrium. Three pulse tests at 2.S lps (40 gpm) , 12 lps (190 gplll) , and 

19 lps (280 gpm) were run for one hour each, with a one-hour recovery 
period. During recovery periods the well flowed at approximately 1.3 lps 
(20 gpm) to maintain thermal quasi-equilibrium in the wellbore. The 
72-hour production test was c?nducted at 8.8 lps (140 gpm) , and the 
recovery period began after testing. Instrument recorder failure caused 

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

To conduct the test, Raft River Field Operations built and instrumented 
a flow line from the RRGP-5 wellhead to the RRGP-S 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 (! 3% of 

flow rate with adjustments at the wellhead valve). A 1.9-C111 (3/4-in.) 1 ine 
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-S 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 subsequently sent back to the manufacturer 
for testing and repair. 

[a]USGS-2 and MW-1 are monitor wells. 

3 



( 
Appendix B is an execution copy of FET-14A-78, the test plan 

for producing RRGP-S. Access to the raw data (not included in Appendix 
B) may be obtained by contacting the manager of EG&G's Geothermal 
Electric Division. 

4 



1. 2 Prel irninary Test Assessment 

A modified nonequilibrium analysis of the 2.52 lps (40 gprn) and the 
12.0 lps (190 gpm) pulse tests suggests the presence of a recharge 
boundary. The 2.52 lps (40 gpm) pulse test did not stress the aquifer 
sufficiently to produce adequate pressure drawdown for quantitative 
hydrogeologic analysis, but the 17.7 lps (280 gpm) pulse test did 
stress the borehole artesian capacity of RRGP-5B. This was indicated 
by the appE!aranCe of steps in the data, as shown in Figure 3 (the dis­
place~ent of the 2.52 lps (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; instrumept failure caused the break in data 
after 42 minutes[2]. 

The 12.0 lps (190 gprn) and 17.7 lps (280 gpm) pulse test data are 
thermally affected for at least the initJal 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 losses of 0.17 sec2/m5 (63 sec2/ ft 5) for the initial pulse, 
0.2 sec2/m5 (8.6 sec2/ ft 5) for the second pulse, and 0.06 sec2/m5 (24 sec2/ 
ft 5) for the final pulse, were estimated using Jacob's formula[4]. Well losses. 

of less than 0.01 sec2/m5 (5 sec2/ ft 5) are indicative of an efficient well, and 
well losses greater than 0.03 sec2/m5 (10 sec 2/ ft 5) are indicative of a clogged 
welleS]. The well-loss data estimated by Jacob's formula do not provide 
conclusive results concerning RRGP-5B borehole flow conditions. A generally 
linear productivity relationship is suggested by the specific capacity (sc) 
data as shown in (Figure 5) if the 17.7 lps (280 gpm) pulse test is disregarded. 

5 



It is possible that the 17.7 lps (280 gpm) pulse test does not lie on the 

apparent linear trend because the high production rate may haveoinduced 

10wer-partial-prE~ssure 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-SB are insignificant at low rates. 

RRGP-5B recovered initial wellhead pressure in less than 7% of the 
production time, following the 2.52 lps (40 gpm) and. 12.0 lps (190 gpm) 

pulse tests. Following the 72-hour production test, the well was fully 

recovered one hOLlr after shut-in. Rapid recovery is usually indicative 

of an ineffective and poorly constructed well. Following the 17.7 lps 

(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 recovery data is approximately 21 kPa (3 psi) for each test. 

This small difference could be caused by a combination of factors, souch as 

small discharge rate variations, normal instrument error, or well losses. 

Figure 6 may indicate that well losses within ~RGP-SB 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 (0/sI0) of an ideal 
well is constant, independent of discharge rate (0). Figure 7 indicates no 

relationship between 0/s10 and 0, but 0/s10 changes. If the 2.52 lps (40 gpm) 
recovery, 12.0 lps (190 gpm) production, and 17.7 lps (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-SB was not performing ideally, perhaps due to fracture-controlled 

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

6 '0 



Recovery data at RRGP-5B (Figure 8) may suggest a recharge boundary 

during the 2.52 lps (40 gpm) and the 12.0 lps (190 gpm) pulse tests. However, 

the break in slope should occur at the same time on both production and 

recovery data. The failure 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) tha t no recha rge 
, 

boundary exists. The data may appear as a recharge boundary due to instrUlllent 

error. The recovery data from the 17.7 lps (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 therlllally 

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 (sI0) of the 72-hour test. Flatter slopes 
apparently occurred more during recovery than during production. Pressure 
changes measured within the wellbore provide more reliable data collection; 

however, thls was not possible due to,failure 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-l, RRGE-2, MW-l, and USGS-3 were used dS observation wells 

during the 72-hour test. Digiquartz pressure transducers were used to measure 

7 
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TABLE IV 
TEST RF.SULTS. 72-HOliR TEST, RRGP-5B 

510 0/5 10 
Test kPa/cycl e psi/cycle 1 /5/kPajcy_c 1 e --- g£m/ps i/cyc 1 e 

2.52 l/s (40 gpm) production 20.7 (3) 0.1209 (0.28) 

2.52 l/s (40 gpm) recovery 48.3 (7.01) 0.0518 ' (0.12) 

8.83 1/5 (140 gpm) production 79.3 (11.50) 0.1110 (0.26) 
00 8.83 1/5 (140 gpm) recovery (Oata missing because of instrument failure) 

12.0 l/s (190 gpm) production 134 (19.44 ) 0.0892 (0.21 ) 

12.0 1/5 (190 gpm) recovery '114 (16.53) 0.1055 (0.24) . 

17.7 1/5 (280 gpm) production 179 (25.96) O. 1060 (0.24) 

17.7 1/5 (280 gpm) recovery 165 (23.93) O. 1148 (0.26) . 



wellhead pressures. Geologic relationships indicate RRGP-5B, RRGE-l, 

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. If RRGE-l and 
RRGE-2 penetrate the same or similar aquifers, an analogous trend should 
be apparent in the RRGE-l data. Figure 9 shows the irregular nature of 

RRGE-l data. Per'haps the discharge rate at RRGEI was not sufficiently 
constant; RRGE-l provides water for several experiments and for space 
heating. Quantitative analysis of the RRGE-l data was not attempted, 
because of this data scatter. 

Drawdown in RRGE-l (Figure La) appears to have occurred after 140 

minutes of production. The apparent drawdown may be related to RRGP-5G 
production or to a seasonal trend occurring within the aquifer(s). The 

data points occurring above the apparent trend after 2800 minutes, maybe 

related to control of RRGE-l dischar~e rates. Data indicate that the u 
assumption was satisfied after 3600 minutes of production, after which a , , 
modified nonequilibrium analysis could 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 nonequi1ibrium method. The nonequi1ibrium 
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 RRG~-l, 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 wells[6]. 

The pressure decline at RRGE-2 is probably related to ~ seasonal trend 

or to cooling from u previous test. The effect on RRGE-2 of variations -
in the rate of discharge from RRGE-l cannot be evaluated at this time. 

9 
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\ Pressure changes greater than 0.7 Pa (0.1 psia) were not observed at 

MW-l or USGS-3 during the pulse or 72-hour test. Therefore, RRGP-5B did 
not affect M\~-l or USGS-3 when produced at 8.83 1 ps (140 gpm) for 72 hours. 

10 



1.3 Conclusions 

RRGP-58 is not capable of producing an artesian flow of greater than 
17.7 lps (280 9pm) for extended periods; RRGP-5B did not have sufficient 
wellhead pressure to maintain the 17.7 lps (280 gpm) pulse for more than 
45 minutes. 

The test data may suggest a recharge boundary. This boundary may be 
the same r:echay'ge boundary impl ied by the results of testing of RRGE-1 [7]. 

Additional testing of RRGP-58 must be conducted before the existence of 

a recharge boundary can be confinned. 

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 cond~cted with a downhole temperature­

pressure probe within the well. 

Well losses within RRGP-58 appear. to be insignificant at flow rates less 
than 12.0 lps (190 gpm). Well losses at rates higher than 17.7 lps (280 gpm) 

cannot be estimated at this time. 

The effect on RRGE-l 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. 

Additional production tests using a pump should be performed at RRGP-5G 
A long-term (20-day) test at 38 'Ips (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 \'lith the long-tenn 

test. The pulse tests would provic!e valuable additional information on the 
performance of RRGP-5B. The pulse and long-term tests must be conducted with 
a downhole temperature-pressure probe in 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 
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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 lps (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 
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2. RRGI-6 TWENTY-FOUR HOUR 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 wat!::r samples provided information on pH, conductivity, HeO;_ CaC03, 
Na+, and Cl- concentrations. Wellhead pressure was monitored and recorded 

with a digiquartz pressure transducer, Ily'essure 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 lps (60 to 89 gpm) 

for 96 hours in an attempt to achieve thermal equilibrium in the wel1bore 

during testing. After the preheat, a constant-rate pulse test at 13.2 lps 
(207 gpm) ran for 53 minutes, fo1lowed by a· recovery period. The second 
one-hour pulse test consisted of a variable-rate constant-head test. Rates 
varied from 10.8 lps (170 gpm) to over 22.6 lps (354 gpm). The final 
portion of the test ran for over 24 hours at 10.8 lps (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 lps (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 00uld 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 
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Wellhead temperature data are also indicated in Figure 17. The wellhead 

temperature 'increased from less than 73.0oC (l63.4oF to 98.2oC (208.7oF)- a 

change of 25.2oC (45.30 F). An approximation technique was used to correct for 

the changing borehole-fluid 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 (sID) of 

18.1 kPa/log cycle (2.62 psi/log cycle), which results in a 0/s10 ratio of 

0.731 lps/kPa/log cycle (79.0 gpm/psi/log cycle. The intrinsic transmissivity, 

kh is directly related to 0/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/sI0 for the May 1, 1978, injection test at 51.0 lps 

(800 gpm) was 0.274 lps/kPa/log cycle (29.6 gpm/psi/log cycle). The 

great~r value for 0/s10 for the November 9, 1978, test could result because 
of the much lov/er viscosity for fhe 51. 70 C (125°F) water injected in the 

May 1, 1978, test. Because of sig:nificantly 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 19, t is the elapsed time· since the discharge of 13.2 lps (207 gpm) 
began and t' is the elapsed time since the flow of 13.2 lps (207 gpm) was 

terminated. A linear regression .through the data from tit' = 18,3 (t' = 3 

minutes) to tit' = 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 lps/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 94.50oC (202.1oF) after one 

minute of flowing at 22.6+ lps (354+ gpm). A mo~e ~ccurate estimate of Q/sI0 
can be expectl::d using recovery data. Since the water in the ~vellbore, is 

slowly cooling during recovery, the slope of the re~overy data collected at 

the vleHhead will be less than that in the aquifer(s). This relatio.!1ship actually 

resulted b.ecalJse the value for s10 during recovery, 17.2 kPa/log cycle 
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(250 psi/log cycle), is slightly less than s10 during drawdown-1S.1 kPa/log cycle 

(2.62 psi/log cycle). Drawdown recovery data following the 53-minute discharge 

at 13.2 lps (207 gpm) result in a slope sID of 17.2 kPa/log cycle (2.50 psi/log 
cycle) and a Q/sI0 ratio of 0.766 lps/kPa/log cycle (82.8 gpm/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 lps (354 gpm) to 10.8 lps (170 gpm), were not sufficient 

to permit a quantitative evaluation of the s10 or Q/s10 values. 

The next constant-rate flow test continued for 1442 minutes at a flow rate 

of 10.8 lps (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 ljnear portions of data having a slope, SID' 
somewhat similar to those for the '13.2 lps (207 gpm) test, an analysis to 

determine aquifer characteristics was not undertaken. 

Observation well hydrographs for monjtor wells 3, 4, 5, 6, and 7; 

RRGI-7; and RRGE-3 are presented in Figures 21 through 27, 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 pr'essure (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 semi logarithmic 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 0/s10 values are 0.731 and 
0.766 lps/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 supgest 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-l 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 injection at 253 lps 

(400 gpm-) , as determined by the pump stroke rate. 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 lps (400 gpm) for about 65 hours. 

Raft River Field Operations installed instrumentation for the test. 

A pressure gauge monitored wellhead pressure. Because of the sucti on 

problems with the subcontractor's injection pumps, in-line 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 14.40C (580 F) with no subsequent heating in the well bore 

(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 889.7 m 

(2919 ftl 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 b!:: injected into the receiving zone(s). Injection at 25.5 lps 
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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. Thu's, 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 surrounding 

casing and through the borehole wall rock would heat the well bore fluid. For 

convenience, it will be assumed that the cu~ulative 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 6n 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, 'Nith 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, sID' 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/sI0 of 0.0309 lps/kPa/log cycle (3.34 gpm/psi/log cycle). The ratio of 

Q/sI0 compares favorably with the previously determined value of 0.0347 lps/kPa/log 

cycle (3.75 gpm/psi/log cycle) for the 53.6 lps (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-l) 

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

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

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



This equation predicts a wellhead ~ressure 3882 kPaa (562 psia) or 
~3792 kPag (~550 psig) after five uears of continuous injection at 25.5 lps 

(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 lps (840 gpm) test beginning August 2, 1978, in which 

water of a :51 ightly lower density was injected than in the November 16, 1978, 

test. Greater well losses when injecting at 53.6 lps (840 gpm) would result in 

overestimated wellhead pressure for injection rates of less than 53.6 lps 

(840 gpm). Thus, the predicted wellhead pressures after five years of 

injection based on the two inj~ction 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/sI0 of 0.0309 lps/kPa/ 
log 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 data for the 25.5 lps (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 lps (400 gpm) test, an injection 

rate of 25.5 lps (400 gpm) would result i.n 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 lps (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 lps (400 gprn) and 

32,5 lps (510 gpm) be used for 20-day tests. 

The pressure buildup data for the 3883-minute, 25.5 lps (400 gprn) 

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 

1Q I _ 



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 surroundi'ng 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 betwe~n the November 16, 1978, and November 17, 1978, 
test data during the period from ~O to 120 minutes after pumping began, 

stabilized at approximately 414 kPa (60 psi) (Figure 29). The higher bubbler 

pressure for the November 17 test would result if the average specific 

gravity of the fluid in the 218.7 m (2030 ft) of casing were 0.9311 gm/crn3 

(58.12 lb/ft3), rather than the 0.9993 gm/cm3 (62.38 lb/ft3) that would be 

expected for 14.40 C (5SoF) water. A speci'fic gravity of 0.9311 gm/cm3 

(58.12 lb/ ft 3) could result either from 132°C (2700 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 explalned by 
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---( air entrainment in the injected water. The data collected after 77 minutes 

appears to fluctuate from the overall data trend much mOI~e than that which occurred 

prior to the 77-minute point and during the preceding test on Nov~mber 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, 'vol"umetrically 

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

The declining pressure-buildup trend after approximately 1000 minutes of 

injection can also 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. No 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 effect or a hydrologic boundary having a 

similar effect. Although tempera~ure data are not available, tt1e telJlpet"ature 
of the injected water was probably less then 32.30 C (90°F) during the entire 

test. The increase in the temperature from 1S.6oC (60°F) to 32.2oC (90°F) 
would result in a 34.5 kPa (5 psi) increase in bubbler pressure, due to borehole 

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 

low 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 un)ikely, 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}quifer 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 temperature 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 decli~e 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 wenhead pressures caused by heating and cooling the wellbore 

fluid by man"ipulating the flow (~0.64 lps (~ 10 gpm)) from the freeze 

line. 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 wel"lhead 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 November 17 
as indicated in Figure 32, the w~llhead pressure increased at approximately 
0.758 kPa/day (0.11 psi/day) for ~t 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 linea~ trend. A linear trend would not be 

expected if significant interference occurred. In conclusion, the injection 

into RRGI-7 from November 16 to 20 produced 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 0.753 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. 

HydrogY'aphs 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 begin on November 21, 1978, 
rather than November 13,1978. The hydrographs for ('lW-5, -6, and -T(Figures 

36, 38, arrd 40) are very s imil ar except for a two-hour phase 1 ag for the r'lW-5 
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data. The hydrograph for MW-6 has a different vertical scale than the 

others. Somewhat similar trends also occur for ~he 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 \videly scattered wells at 

distances from RRGI-7 ranging from 548.6 m (1800 ft) to 1097 m (3600 ftl, 

and because of the lack of a marked water level increase, especially at MW-7, 

which is the closest monitor well to RRGI-7, it is concluded that injection 
into RRGI-7 caused little or no pressure 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 lps (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 0/s10 is 0.0309 lps/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 lps 

(400 gpm) is 3794 kPag (550 psig), assuming no interference with nearby wells. 

A second 3882 minute injection tes~ at 25.5 lps (400 gpm) resulted in 
erroneous data, presumag.1y caused by a temporally dependent, _volumetrically 

effective injection rate attributable to air entrainment in the injected water. 
Based on this test experience, use of commercial 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 \flater-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, NOVU1I3ER 28 - DECH'1GER 2,1978 

4.1 Test Description 

The RRGP-4AB flow test began on November 29, 1978. Artesian flow was 
used in an attempt to preheat the RRGP-4AB \\lellbore. RRGP-4AB sustained the 
artesian flow for only 10 minutes. Testing later showed the wellbore did not 
preheat to an isothermal condHion. Following preheat, a 0.63 lps (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 lps (15 gpm), beginning once recovery from the preheating 

was apparent. The test was termined after 18 hours due to the combination of 
low 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 Operation~ constructed and instrumented a flow line 

from the wellhead to the RRGP-4AB:pond (see Figure 42). Reservoir Engineers 

monitored the discharge rate by means of a strip-chart pressure recorder, 
recording thl~ pressure differential' across an orifice. The recordel~ indicated 

the discharge held constant at 1.6 lps (25 gpm). Measurements with a 1.32 

(5 gal) buckl~t and stop watch showed it to vary between 0.95 lps (15 9pm) 

and 2.8 lps (45 gpm). The low flow rate was at the limits 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 RRGE-1, RRGP-5B, MW-1, and USGS-3. 
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4.2 Prelim; nary Test Assessment 

Wellhead pressure increased for more than four minutes after production 

began (Figur,e 43). This was caused by the thermal effects of hotter, lmver 

density water entering the wellbore[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 equil ibrium. 

Discharge water temperature stabilized after 300 minutes at IIOoe (230°F). 

Borehole geophysical logs had recorded a maximum downhole temperature of 

1230 e ( 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 that 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 nonequil ibrium 

method. The data are unquestionably thermally affected. 

A nonequilibrium analysis (Figure 45) was employed in an attempt to 

interpret thl= 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-I, RRGP-58, 
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 ':::'35~ of a preset rate; RRGP-5B had 

been shut-in since the RRGP-5B 72-hour test from November 1 to 7, 1973. 

The inconsistent RRGE-I data suggest that either the discharge rate from 

RRGE-I.was not maintained within the +3% flow-stabilization limits, ~r 
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the limits are not exact enough for the production of required hydro­

geologic data.. 

A graph of RRGE-1 well head pressure (Fi gure 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 ;s recognized during the RRGP-4AB production or recovery (Figures 

47 and ~8). 

Wellhead pressure changes greater than 690 Pa (0.1 psi) were not 

observed at USGS-3 and MW-l (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 lps (15 gpm). 

4.3 Conclusions 

It is estimated that pumping RRGP-4AB at 6.2 lps (100 gpm) would result 
in 3.6 x 103 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 finall decisi~:>n 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 SEVENTY-TWO HOUR SUPPLY AND INJECTION TEST 
January 9-19, 1979 

5.1 Test Description 

Testing began on January 9, 1979, after a 3-week, 6.3 lps (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 lowered into the RRGI-6 well, and two 

tests at 52 lps (820 gpm) and 47 lps (750 gpm) were run. 
and equipment maintenance, the 72-hour, 44 lps (700 gpm) 

one-hour pulse 

After well recovery 
test started. Five 

hours into testing, a fire broke out in the RRGI-6 pump panel. Repairs were 

made and th,: 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 lps (730 gpm) and 50.0 lps (800 gpm) was completed 

January 19, 1979. 

Most of the instrumentation and hardware for this test were constructed 
as permanent installations. All piping, ~trainers, 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 well house. The downhole temperature-pressure probe gave dO\'inhole 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 
character; sti cs wi 11 be addressed in detail in the February 15 repot't. 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 RRGiE-2 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 losses. Downhole and wellhead 

data collected after 300 minutes of injection suggest a 0/s10 ratio of 0.3783 

lps/kPa/log cycle (41.35 gpm/psi/log cycle), where 0 is the effective injection. 

rate of 42.9 lps (680 gpm) and s10 is the slope of the data per log cycle on 

a semi logarithmic plot of pressure versus time since injection began. 

5.3 Conclusions 

Expected wellhead pressure after 20 days and 5 years of continuous 
injection of 125.50 C (2580 F) water at 44.2 lps (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 lps 

(1500 gpm) until additional data on well performance at injection rates in 
excess of 50.5 lps (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. 

28 



III. SEVENTY-TWO HOUR TEST PROGRAM CONCLUSIONS 

The 72 o ·hour test sequence prov; ded val uab 1 e informati on as well as 

preparation for long term testing. The information allovled preliminary 

assessments of well performance to be made. Information on hardware and 

instrumentation proved the permanent system wi 11 functi on as requi red, 

showed ways to improve accuracy and efficiency during long term testing, 

and provided parameters needed for long term test system design. The 

RRGI-7 Injection Test experience showed that commercial oil-field pumper 

trucks are 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 10\" 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 enc?untered 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 Ivell) 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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RRGP-4AB Production Test, Nov. 29-30, 1978 
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Figure 46 
KKbi-1 ana KKGP-5B 

WELLHEAD PRESSURE NOV. 27 - DEC. 1, 1978 
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RRbP-4AB PRODUCTIOr~ TIHE (~lINUTES) 

Figure 48 10 
.) 

Wellhead pressure RRGE-l flovember 29-30, 1978 
RRGP-4A8 producing :9.95 lps (15 9pm ) 
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RRGE-1 Wellhead pressure when test initiated was 869.77 Pa (138.95 psia) 
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. Fi gure 50, 
USGS-3 <& '·jH-1 WELLHEAD PRESSURE NOV. 27 THRU DEC 1, 1978 
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Figure 51 

RRGP-4AB PREDICTED DRAWDOWN VS PRODUCT InN TIME 
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FIGURE 52 FLOU OIAGRAH FROII RRGE-2 TO RRGI-6 
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APPENDIX B 

TEST PLAN, FET-14A-78 
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F1 ui ds ExperimCfl ts ,~nd Test i ng 

R.R. PRODUCTION TEST PLAN RRGi-S FET-14A-78 
r;L./,-g//Z/f'·/G 

17 G. fj; I q.lj. !. 

-:i;}'7 9. (. (, • '-

--=3 '1. 4.3 .. 1- L.J.1 ~ 

"',.~ if y. 1./.'1 
~5 fj.l.J.fs, 

EXECUTION COpy 



e ,,' 

UU. J 

1.0 PURPOSE OF TEST 

. ihe priJ:lilry purpos!: for ::estiny the 'i1el i FOl' a 7::~-hnll!' tr:"t is 

.. checkout of test hClrd\'/i1rc :1nd instrumentation ilnd to dcfi:1C ;)l1l:;!J 

rE!qu i remcn ts. 

The test \yin chcc~:-;)ut ::est hJ,'dl'/.we (lnd instrtl1:!C!~t<~ti0n (wd L1":i~ ;::,.\ .. ' 
.RR·FO with operation of \':!~:l !.is, [n addition this :'c:,t \·,i11 i'!·O'!;<.:·": 

·borehole f1m·, charilcti?!'~stics, loe]! Kh and locil] t)(1l;nl:.H'1C·: .. i't,I:.'-; 
acid data to size PUIilD') fo!" 51·1:1 PLlllt. 

:;·~11 #5 at r':ilft i;;v0.:' ',filS dt'illcd (I::' ,1 pn)lll;c~,iCf1·:!~l~ lr' ,J i;'~:'!:" .1· 

~1336 feet. The \,Jt;'ll is CJ~t:d:O (l I.:\;~)t!l uf 34l:' ft~i~t. 

4.0 'RESPONSIBILITIES 

, .. 

•• •• ___ • __ ._ .. ~R __ __ _ 

:" I En'Jin(~crir]fJ \·,i11 dc~.i~]!1 ,lid pnKU1'('; t!1l' 1'1 '!'I:ldi1(·nt pii\,.~l i:h~ 
r0.quir'cd for" tril' Il,y.-i tl.!::'t.s, r~;Jft r~i'lcr DPl:l'Cltio.1:' l'Ii]'i 

~nstdll the lirle, 

.1.;': r}/i~r.:J 11 re'~nOf1S i bi 1 i t'l for" condu,c Li 1l~1 t:l~:, ~l~~; t·~ ~ s tl~,~ 
responsibility of Raf't River Opc:r'Jtiolls, 

I~ aft R i ve r 0 p I~ r <l ti 0 r\ sis rC! S p 0 n:, i b 1 c f Co I' ~: ,1 f c t y, r () I' 
installa::ion of illl tl,}I'dl'Iarr; Jnd for the oper(ltio:l ()f 
a 11 sys teel$ . 

Ii.3 Reservoir Engins:;erin9 \"ill have prime responsibility fe:' tii~:i::1 
reservoir engineering ~Clta during the first eight !)ours of 
testing. then Raft River operations will have res~onsibility 
fOI~ this data until the end of th,~ test. 

,1.1 Raft f~ivcr Operations wnl hJ\'!.:! rcs~ollsjbility fell' '.O!Tctcnt 
data collection ci~iI'ina :/,:,; r'ccovl.::l'V portion of i;' t)l'('l(h;ctioll 
test, in tiH~ JDScr.cc Qf r~cser'!oir C"giilccrinq jlyd~oSpo~()~;ists. 
Data \·,il1 b(~ c()l1ectl~d in accordance ';1 it:) ll\ble 1, ',.;itil Uti!::.:; 

frcr.1 - ~ort r"cferr'ins: to :'~:;lC since s~~dt-in. 

·1.3 C11}:;e c)G;Jeratir:J'l il:l(1 C',,(I/'di:l,,::ion i·.'if-i L;,~ I·.:~u'!'"d. ~~,'.I'l i·,:i';,.:\' 
Cpr::rJti'Jns '1'/1i: /)!.' r'~:p,j::'~i:)1'2 fo(' (~11 :}:)t"!"(1~i~:;:;~;] d~~~:,l ~'ef~~':~~':':; 
-:: 0 r· c~)i)du<: t '1 n~; :';"i'': tc::; t . 

recordin,] !',::scn<i i I' Cd,.; 

i n J d il L1 f i ] f.' ,1 t I! ,If t 
.E:1g 1 n(!(;r1 riC] J t Uf'[;. 

!H~C!'iI~':1 :!.~!· .. d; th!~ (Ot'Y ;'()}'r~!~; '0':1 11 ;·!~1;~~1 !'~ 
~'l~l-. U~"10it\J1 ':;:11 bi.~ ~.(~nt t\) I~e:-.t;!·\f()ir 



I 
.' 

" 4.7 

, <1:3 

Reservoir- Enginecr'in~! \'/ill htl'lc t.he [1rig·.~ t"i~Si'0t~:;jbil i~.'! f'c;:' 

d~ta analysis und r'eportillg. 

4.'9 Tc!st :;chc:duling i:;, the responsibility of the St.l :e:;tin~! 

!;[ork \\)c(.aoe ,';iHhl<jer b, n':!gotitltion vtith r:l1f~ Rivel- Oscr',ltLljjS 

and Reservoir Enginecrinu. 

4.10 The Cogni:ilnt RL':;cl'voir [nyil1c~rin9 i·ian.:l(ier' is n. i\11!::,1,;: 01' ,'It;;:'i:,:~~\~. 

The CO~jrli:ant i(afL River ()p~r;:\tions Test Cnqirl(":r i:; :,' ;\:d:l 01' .:~~,':'::'" 

4.11 In the event of a 11 
1,-,' ~ , f 

iliab: the decision \'/heth~r to continue i'lith tflQ t',~st 1'1' • .. :ilC:"',:·:' 

to restilrt the ti:!:;t f"ll'" the [)i~~lillnin(j, c1ftr.:' ,lP!1t'1l!!t'i.1i,:' 1'('1"",,::",' 

pel"i od. 

4.,i2 Resenoir En~Jinc(:l-in0 vlil1 provid:; tr'!inin~: fOt' i·::~FO cr',:. ":'.n 

techn i c i an to 1:10n i tor" tl~:;·t. 

'L13 RR?O to supply trJilCI'f1QU$e or sbmCl other pcr:;onncl \·:(~:,:U:',~I' 

". 
j I 4.14 

Al 
, I 

protection filcility at t(!st site, Pr-ovidcd \.,.iU, tJLJle <Jt' 

desk and sleeping capabilities. 

Raft River 
not exceed 
Raft River 
to q 1 i ned 

Field Operations 1'1111 en:;ure that conductivity ',,:111 
3500 :Jlllhos. I f conduct i vi ty exceeds 3500 ;:il1ho:;, 
Fie1d Operations \'Iill transfer seothermal fluid 
pond. 

,-------_ .. _-' , 
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River Opc:'iJtiolr:':. 

S. 4.1 

~i. 4.2 

5.'l.3 

:>.4.4 

5.4.5 

r·ldtt!rial !i<1l1d1ing S~ifety ilo. 6030 

Electrical Safety :10. G(HO 

High PrE!sslIrc/Tl!mpCrJture Systems Safety iio. 601il1 

Fire Pr·otccti0.1\ .sy5tf~1I1 iio. 70]() 

control valve and orifice fLlllt]0.S from \'lcl1he,1d i!5 to U:r: 

s'c.or'auc pond 5.1 '.'lith J lrIinil!lizc~d ov~rJl1 pn~s:.urc cr:1:' lind 

capable of IH<1nuill flmv control -I- 3": or thf~ 10\'1 end of tli,: 

des ired fl 0\'1 ra te frow· 25 to :: 50 9Pill. E xrec tl:d fl c:\\' tl.~ntJ­

cril ture ilpproxill!~t'..! 1y 'ZGSoF. 

tes ts. 

G. 2.1 

5,2.2 

6.2.3 

~ ""I ,1 o. <::." 

Parascicnti fie digiC]lJilr~z pre$sun~ tt'JIi)dliC'::~' to f;:~.:·~.tJl·(: 

\',ellhead pressu,'r; (supplied tiy. ~esel'vl)ir E:igi"l~CI'i;~~ ::iIG 

installed by RJft River Operations)'. (SkCtC:l f~Sf;2,~7:) r:,:,.'. ,'\,) 

A dial type (Heise) pl"eSSUrc gauge capable of n~cl1s\Jri:1:1 

~/e 11 head Pl"C$SUrc fl"om 0 ps i to 125 ;. ps i n::adJD 1 (~ to 

the nl:dn:~;t O.S psi. supplicd :Iml. ir,stJlll'd by R~i~ ;7.iv[:!· 

Operaticns. 

~aft Rivur O~cr~:ion~. 

A ;')i! I::eter ~: i 1 1 ~, I:: :. I,if)j1 i i I;.j t)y Res. E~(! . Th,: ~l! ~1('" L":" I 

requires 1) 1-1/:: i Ill::! I !;,l1reilded pi!"c i)() rt on i1 :, i d~~ 

L.. _ ,;. 

'_--=-,:,,::,-'~ __ "7':; _-. __ ._.~_. __ • _______ . ---.-~ - --
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G.?.S 

.. 

ilOTF.': These ;neters, pH Jnc condt.ctivity. !1l,1j ~)Q previc!ec! \'iith d COlltitwu,;:; 

s tri p chart recor'd. Oth0.r:, i sc the: da tJ ' .. /i 11 be h,lnd :'cconJed 11S th~: 

flo'" ard injection tcs"s proceed.· Chilrt speer.! is llQt critio1 but 

should be at least I-inch per hour. (Prevent all instl·UPlCllt.ltion f:'c:::: 

. freez i ng. ) 

7. 1 

6.2.6 

6.2.7 

for NH-l, L!SGS-3, and') \'/ei I' f"Ol' the bLI,\ h'e 11, l.'S::'; \'::l t~I' 

The geophysical '1I:1.~~tSlll"(;:'H~r:t lJbO)',1tor'y \·:i11 he l!"'L:C! f,~" 

producin9 tc!apcr(l-tun~ l090ing in \':(~11 #5. !{il:l R;'.Cl" 

Opcratir)rls ',viil instJl: U;c i'eclt:il"!~J Stt·iPDC1'/1U!'I·ic.;~.,':' 

011 the 'dcllheJd. G(~opi1y.s·iCitl lI!t,:.:.:,u)'cn::'~nts \'lil1 :)I~ (in",,: ', ... 

Ori~ling Lngineer'illS! assi~;tcd by ;Lift Rh'el' O;,cr·:ttin:ls. 

8or'ehole Gcoolwsit:Jl Loqs ------_ ................ - ... _- _._-_ .. 

7.1..1 TC;I!lpc) (;cu:',,: lOt] H(!ll ,:,5 ill the shut-ill ce,n(:1ti0:1, Th,:: 

tCJ:lperutu~t: lOCI must l','} l~l,':!Q Dei'ore the \"cll is JiSCllt':)cd 

,..., ;d· . 1 ....... 40. .... "I"! ··~"·'1 ,,':.'l~f',l·(·,·f-"'f~ ','.', •. ~,;'.!' ("I.'] ...•. ~ lUI l·.;:i~~;t:f~!;".tir~i; ,,>J ,.' .. ' ;.0'.1'1 '~;L;~L' 't '- ...... -~ ... - " 

cC!b ie. ) 

.7.1.3 



7 ,2.1 

7,2. ? 

prQsc,Ul"l: r:llilrT~~C~ illid used t\fl(~t' flo',,! tcsl illl) to cried: 

recover','! ;:'.inditi"li'j, 

Install the prC!5$Ure tran5c!UCC)"S at i'le] 1 #l c11;d ;)(":;i!', 

tal~,in<J daily r'C.!c1dillgs to cO)TeLttt'! the pn~sslln~ q,lti',~(~ 

and the .ji~Jiqu(lr't4 reildings at i,lell /.15, Set the c;ol­

quartz datJ print~r~ to print hourly at both k~lls, 

3t2gin he:c';'.iIi9 up the borehnl(~ by flO'.-iinn th~: '.,;,~li ,:t 

il 101'1 fin'" t'iltc - 10 to 15 ~Pl'l. 

Con::rol MtesiJIl pt'oJuction of rmGE-l (225 ~:;;Ill ,~_ S,; " 

be~jin a:; ~()Oll uS possible Mld continue rOl' dU)',itic1!1. I!:,~ 

dischllr9'2' fnJr:1 !~f,',GE-l shull Qe set 11t ns ~):);n ,111.:1 :::1I1~!ir! 

not ~t: Cllclliljl::d I-lithout permission of f~cset"V()i1' :::l!li!1(!I:!':rl'l 

[L 1 R(!qljir'~d saq11es of fl:;,,: \y"L;;)' to be C!)11txtcd eve)'y 1/:: he",:!' i'" 

Ilt any chJn~'L:;1I condition:. (like U~i:IP, r.hJn.j(~, cle.). 

::J. 1. 2 

Scr'f.'les are required fr~I'1 RRGP-5 

Flol" sa!ilpl(~$ \·Jill bt2 coll~~-:::ted in 1 litQr cor.t(lincl" 

p"emarked by R;~FO \yith time c:1ci sr.r.iplc nc, 01" COl1ditio~l 

churlSC, Uses of r1 caoi inc] coil ;5 nCCeSSi\!'y f\))' (1,1:.h;:',: 

samples, 

/\ 1 ~ s(ln:p 1 e S I;;i 11 be Clnaly::co 70r' ~" H anG conductivl:y· 

L:;t si1r.:pl·2s cool to r.;~r,) )'0:-: i i~';: tc 1 y 30°C before trlki'q 



.. 

"'") 

r::;u~.A<;!~ ,,/'~.r2 . ..:' 
...... ' / /' 

I :, 
v 

-' F.E.;. TEST rL. .. ~\N 
~ield Chang~ Sheet .' . ----, .~~.:.."".(~'" L (: .... t:: ... I ..... .. "','.f'.!, '_. 

ED CJ!lcellation 

o Hold 

o 1I0Ul~S Update Only (3udget 
j·1J:nger' s c()tl~:.Jrrence r;'.!c;ui red 
f~r Jl1 ~lcur~ ~J1 exce:s of 
(:st"i:::::ted hOUI"s) 

. I i _ 

l/oT /I,/E:; .. " .. ··:= ..... ··~/' Tv s .. 'l ..... ·. 
. :..1' ~ C :......J L .~. 

/ 

CcnCtlrrence 

Basis 

,. I, .. '., ... 

i.J.:,./;,: (-:041 ..... :' __ ".7· .. ·,-/ 

-' . .. ., .... 

,'" ,;;.. . " ,"./ rl " 

) .. :.'" , 

-1.7.1 IS" -- -_ ...... - .... --:---_._.-

FJ:~lity!~rc} S~p~r~i;:r 
3~~:.::;et ~tl,n j ~'':I'' 

~·:c ::~d':S tel" 

J lme 

/.' / ~ / I.'''; 
... -::...:.;:..~. -~."': .. --.. 

T i:~lC 

.: () ;) ') i r>.! r"\r i so:" 
r--E7 C'~\(J'''':: ~ nJ tr:(' 

EXECUTION COpy 

.' ", 
- !" ... ~ • 



, " 

i 

/ 

.1_, 

A 3) Samples tuken at: 0800,1330, and 2').()O. \·!il1 

C) 

+ - ++ -be analyzed for Na • HC03 , CA ,Cl , pI{ ane 

conductivity, 

Chemist on day shift should analyze samples fJ"(~:!l 

prev; ous Ie-hour peri od in thr. o)-de)' they ' .. ;,:n~ 

silr.1;Jled, Chemist 'd;l1 ana1yze SJ;~lp~C frr'CI \·.t'~v:nll) ',':.-:\,".1' 

samples 0300 and 1330 by end of clay shift, 

If condition!; change by mon:: than l::J" ccnd:.;ctivicy 

in any 1/2-llour period r.liJrk the sJn:plc I,:ith tl1·~ ti,;Jc 

and lilJrk fer complete anillysis illld de1i .... er to 

chemistry lab by 0800 each day . 
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F:E.T. TEST PLAn 
Field Change Sheet 

.... d Cancellation 

.'0· Hold 

I~" Hours Upda.te Only (Budget 
Manager's concurrence required 
for all hours in excess of 
estimated hours) 

D" Due Oa tc Change 

Justification 

Concurrence 

~-_~-~ /L~......:::..-_ 
Requesting Manager 

Basis ---
Basis ---
Hours Itt 4 eL<!f~_-__ 
Hours_:G,z;:"",.vJ./=-7~·..c-<:::-______ _ 

Hours --------------------
Basis ----------------------

, .' 

:"' ..... ;,,..<.::, -.-., 

,.- 1" •• J ( .. , .... , \ / ~~ ,', . -. 

Time 
// - / - ,/5' 

Date 

J2~L~ ~L~t_Y/ ___ _ --=c:7~f~~ ____ /~-::~F:.. __ 
. get Manager r Time Date 

!~pro\:.; . ~~t2.;:::;,:;...!--,fl_' ~li'Y/Area Manager I 

Distribution 

Fileil i ~y!.r\fI~il Super'visor 
Budget 11ana:Jer 
Pequcs ~Gr-

,Jo~ Sl!pl.~r'vi sor 
FE: CO')I'dinator 
Pes. EnClineer 



.. 
'. 

:IOTE: ':l:pendix Ii inc1uJe~ ,111 dl!tJ ~heet ~nfor·;:~:\~ioll. 

9.1 Raft River fieiJ persullflel drC to install per,nane:,: pipl:]jnl' 

designed fro/il 6.1 rcquirCI!lcnt Jbl)VC and instnlll1clItc1Lio!\ at 

RHGP-S 

'J.1.1 

9.1.2 

9.1.3 

9.1.5 

r 11 S til 11 H (! i s C ;1 r ~ S S u no! (Jil U lJ e f Q r 0 psi t 0 1:: S psi 1" \' ,1 ~ " ~ ~ it' 

to nearest 0.5 psi. Insure calibr<ltiol1 '::llITcnt. ~·:h('~n "PI)! ie,i";:' 

Prot(.!ct frOill freezing. 
, ,... ~' 1./.7 :) _ ;} 

Imr () ."Z..'v. .. .£:!. 4:~~.::~S:: .. __ D,1 t c /12 .~ . .:J 1-::/ ,) 

tns ta11 tl;f!q)er'U tur'C tr2nsduccr c~\pllb 1 c () f 1:H':d Stu'" i r:u \·:t~ 11 h{\,~~; 

fluid tt..';l1ller-,!tur·\~ to :::.. !J.SoF. Insure Ci11 ibr',ltinn curn.:n:., .-:;." 

applicilbl(!. 

InstJil }dl r:lctcr. Insur(! cal il'q',1tion eUlTent, ',,;ij(~f1 '.1p;111':,~~'.,.:. 

Protect from freezing. 

nRfIJ. rf0:!..·A:-:,:~!/ . .. n" tl~ LI:'.:_ .. ~·I.--::i'f: 

?;\J~ect ~1'Gi',j ~t'::',:z i :1:.:. 

:',:~r:C d{ . .'.tj. J:;::'.~! t!.'.,; t ,!_/p: ... ;:<:,:~<.., 



in current cal ibt'atior:"I. '-; 
V (J lY' 

-,--~~~----LO~I~ler ___________ .. ____ .. _ ... 0,1 tc 

'9.3. 1 

pressure. 

current on calibration. 
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F. E. T. TEST Fl/Ul 
Field Change She(~t 

[J Cancellation 

o Hold 

~4 Hours Update Only (Budget 
;.lanager's concurrence requi red 
fOr' a 11 hours in excess of 
estimated hours) 

r-j Due lJate Change . .....) 

'Change Description 

c ~ ~.-?',., 5 c:: 

';~"vJ S-~ 
~,.;(­

SL~G-,L­

~.u S ~ ~ fi.£.~i 0 n 

"uJ -<- Ii 

Co',ieur"rence 

l3asis -------------------------Basi 5 ______________________ _ 

Hou rs ---..6LCI.~_L_e.-"~ .... <"-,'-... ~0..1.--

Hou rs /3<--'..&/~~::....;s;."=....:-r-----------. 'J 
Hours ---
Basis -_._-------_._-_ . 

t.f','¥~ //- /- .7e J?~-/~~ 
~~ RequestiTig ~lana ge r ---:-:------Time Diltc 

"n ,~d ~//:~ i?:..,t~ // -/-
3udget Nanager 

_~_~_r~_a~_~~JQ __ ~:..--_ ? 
Facility/Area Manager 

C~ s ::I"i but; 0:1 ------_ .. -

311d;e t :1ana ge r 

Time Date 

'/S //-/-TTriie---

Job $ljr'er",' i sor 
FSi Coordinator 
Res. Ellgineer 

Date 

"":'<:..:' 
~""" 

71 / t 
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F.E.T. TESi PLAN 
Field Change Sheet 

Reque s te r_J../_'J_{ =t2:...Jy):..-''1~J._'. _____ T i me 0 C; /17 Da te /1" - /-09_ 

O:'Cance11ation Basis ___________________ _ 

o Ho1d Bas i s _____________ _ 

[¥l Hcurs Update On1y ([3udget Hours /)/(). (JA 4'!4-C-..c~.v __ _ 
r·iJnaoer's concurrence requ; red A , If., ..== 
for a 11 hours ; n excess of Hours_=.c;>:;";-=.:-(''-7_J'=:_;.:::"dL~ ____ _ 
estimat.ed hours) Hours ____________ _ 

[J ['!.J(~ Date Change Basis 

C~ q.~3 q j. ~.~ 
Ch~g Descri~ C iL"jlVc.-<::=" ,D/5<..\\.-O<'"-<....&' 

·/"rfl ...... ~~fI·II\.JI1;".' .. '-r::r oF ~li-(?71.·V;..~·n '- 4\...o/,). '"':.1 e C(vl:"' I t-$I2'/:"-V1-.. .r;;·r...:..-."'7... • ..J6:&r1. .. / 

V",!:.i2 L. '\'~c'22 /'I_ w /lG<V/I=t-'{2- /"::r,:::(,.......... c::<::- I~ c.P~ ""7:,,::;.: .-.. : .. ' 2..? 

Justification 

-;fi ' '0$ • /! /9- ,L,,, 1 
e. tt--1:"tJ 

c:~n;urrence. L 'i'< /1'" - /- 721 
. j I '/ . -... e: :'L .LJ6.~"~ ~::.==-~~~ (~ -.:7. 4- ~ ''-'". , •• "" .. ,_-,O",--:;-.L.~'-!_Z- .. ___ ~~t::t:.~:e.r __ _ 

Requesting Manager Time Date 

L2~~~=+=~ ____________ ~~~7~'~/~£ ________ //~ __ /_-__ 7_~ 
. , Budget Manager Time Date 

bistri!:lution --------
F3cility/Area Supervisor 
8udge t it:lnal]er 
?e0uester 

IJ I 7 .. -:1 
II - / - /~ 

.Job SU'[Jer-v; sor 
FET Cc'or:!in,::to,' 
Kes. Ent]i11eer 

Date 

., , 
._#~/ .. #.)= 



F. E. T. TEST PLAiI 
Field Change Sheet 

Requester /<'-;>f~. __ _ 

o .Cancellation 

.' 0 'Hold 

@ Hours Update Only (Budget 
Manager's concurrence required 
fO'r all hours in exct:ss of 
est ilNted hours i 

[] Due Da te Change 

I i - (-. ?}:-' 

Basis ----------------------------Basis ________________ . ______ _ 

Hours_~N:.c..·..l:Q::..._ __ .kL....::.),.t,.I..'-1 .:/(: ;;,L __ . 
r0 . -,' Hou rS __ I-_:J L; t·":!;..:~ ______ _ 

Hours ---------
Basis ----------_._----

, 

C· /) ,47-<- 9. (.../, 'I ..)-P "/'') / ~):.'/''' C / ) 

, 4 . .1 Ct ",c/) ~ C (.J / 

/.-

I. 

!}C:'J' c:..jl 

.. ' C-0-p{-h, ''Jy. .J / 
~, r 

D i ~ t r i ~Jtl t ion 

F~cilitjlAreQ SuccrvisJr 

. .' 
/ /V c A.'" ~.:... _:; " ..... j/ 

<.Uc (I' 

/:J.:3.,) 
-----71me ---

// - /- /.'­
Dil te 

/ I - / - ? c;' 
Oa te 

I .. ., J _ / .-, ~!' /-- , ~'5' /j- - / !.' 

- ---- Time -"-- .----- Date----· 

Jeb S:~pervi sor 
FE'~ (;00 rd i n,1 to r' 
Res. ~nq i I;~~er 



',' 
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~ 

.. 

F, E, T. TEST PLMI 
Fit:ld Chan}.."! Sheet 

:·:8S jlo. C; Y.9 / / .::!..:.I / ~ 
rET rio, /V A:."-::-? ;; . 

• _.4l ... 
F. c. r:o. s ____ _ 

r~eq'Jester __ ".!../..:.\j!...:f..;.:!;r::..;:Y~':....'/J...l..:.I ______ Ti£11e (.J-";..; Da te / / -/- 7.5' 

. 0 Cancel1ilticn 

-l Hoid L. 
Cl1 Hours Update Only (Gudget 

;'\anJger's cOl1curr'ence requi red 
'fer' all hours in excess of 
est1li:ated hOlJl'S) 

n Due DJ te Change 
_J 

Ch~~ n .s~,_D~ s c r ~2.!19.D. 

CJ""')..PV5 ~, 

of .3 D U lj,.''''' 
I , 
d),~J-

u./J!-.I I j, .. 4-<: 

JI;~tifjCiltiofl 

OJ ':, ~ril)u t ion -.--- ----_._---

8asis ______________________ __ 

Basis ------------------------
Heurs tV cJ ('A..~ ... ;.F-~~-,- .. 
j·lourS-.d'-'J ~+ ___ _ 
Hours 

Basis ---------------

(..V c:../ I -r--

,/ 

/& ~LO ' ___ // -/- . .7 6' 
Time Cate 

Jo~ S~.q)er' .. ,/i sor 
FET C~crdin,,;t(~! .. 
:\es, EIl:1: i~:;er 



j-

I\s soon 'Q":; ubsi..!t"v<:ition 1-i(~lls a)"(l set 'Jp CIllO rccol".jir'1~:. 

start Lakins J2Ita 011 J .:'I-hour bil~;is prio," to !.t:~tf 

I'leE:kly aut'in'] test by recon:linJ on data 5~,eet ii': 

Appendix fl. 

NOTE: Start collection of fluid. Sample ilt stJI"t or test. Stat-t col1~ct;(\n 

of well #1 data on data sheet. 

--.: . 9 .. 4.2 

9.·LJ 

9.4.4 

9.4.6 

9.4.7 

FlO\-l ':Jell ·;S to pond #5 ilt a ,"ate of-s-G !1PI!: .':. : (1:.11:: 

for 1 hour". 1~~.:cOt"d required d,lti: 0:: d,lti\ '~11CC~ 11 e':' 

iable 

Flmv Ive11 ilS Lo pond itS ,1t a rate of 100 ~jPIl1: 3 0"':: fi.l:· 

1 hour. Eccord I"(~qujrcd data .. Oil G.ltc1 ~':'cr.t pc:' T,l~l..: i. 

Til'1e J U: / 5 RRFO -L..-f····-·--·-·----··---
T nl1e_~ ~:~ .C .. ____ Res . 

1 hour. I~~cot"d requirl2d data on dati'! sheet ~CI' T,lb1n 1. 

Ti;::c ,/(. ,-00 ~:;'~:) . .. _-,. ..... - .. . ....... - .... 

Flo'.-I \"011 23 to ~OTld 'is itt "il r.:t tc ,~, ~ 1:] '-;n!il !- J I] ;~;;1 :'01" 

l hOllr. I,'': C(Jt"d I'CqU i n~d dJ La (1:1 (~,1 t\1 :; he:: t PCl" T 11 t, 1 r: I . 
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F.E.T. TEST PLAN 
Field Change Sheet 

Ii t 1 e/fk' /::t:.tJrjll_r.IJ..~J_.J_--!..!/ /2:..:'.. ,I}.';;/o-' rfL:.·l..:(:~_ .... -_C;..i..,_....:\,mS i/o .___ _. __ 

Reque s ter ~~:~t..,:.=L:::.:,t":...:...,=--__ _ 

,~J Cancellation 
o -Hold 

o Hours Update Only (Budget 
Manager's concurrence required 
for all hours in excess of 
es t i ma ted hours) 

o Due Ca tE~ Cf.ange 

Ch;~n.ge Jesc)"~2tion 

FEr rlo. _____ _ 
-F.C. tlo. ______ _ 

Time c;;J g- I tJ Oa te //- 7 -:2[/ 
Basis ------------------Basis ---------
Hours ______________ . 

Hours -------------------
Hours' -------------------
easis -------------------

-=:,-,L/~ 7 D/'t.,l,./ .R;fC,;;I/~;i;.~y O,~-r4 CCL(/:c]',J'..- 7/ZV/h -'2,i2 G P"""G ~,::C1~,;/ 7'>5 r 

rEr 11/ 

Ju:; t.i fi CJ tiOrl 

Concurrence -----_.-

Di~tribution 

r~cility:Are3 Supervisor 
;~ud!Jc: :\dl12.ger 
Reluester 

,-
per:- ?-/.:;- /:::- /,~- ;;,' 

"" 

O[/~ )/-7-}b ---- --.. ~-- ... ---Time Date 

1/ - 7-7i3 
Time Date 

.L/ - 7 - ")ff 

Job Sut)erv'i sor 
FEi" Coordinator' 
Res. Eni; i n~er 

Date 



(l.~,~~ 
',,--_/ 

r~lo\/ '."Iell Ii:) tn !'I('fhi :~ij ~l.'. ~1 r\1~:f\ dC~.:~l·;:j~:)rd L~\: ;\\·:I~:. L;:.:. 

for' 7(~ bou)·s. f'~t:(~lJl'd d .. 1!:a tr.qt1jt"~(! .)~1 ,~Lii:,.~. '~!h~;.~t ;~!:r 

TJble 1. :2('~<";.~''''_ 

-I'l("f" J\./ )1"1;' ,/ 

Til;,e_ .• LZ_Z:._ C"_. __ ._. _____ Rr~FO EI1~1 . . .="d2 ... 4~ .. _Jil te_ /{::'/;:.:. ? ,:~ ... 
T illle_._. ___ ... ____ ._ .. _____ Res. EllS. __ .. _ .... ___ .Oc. t(; __ . ____ .. _._ 

9. -LB. 2 

'J.4.8. ,1 

Rei ns(~r't II-P pI'obe into RRGr-5 ,,!lei <1::SUI'l~ 

(Jlibrcl::ion, JPPI'oxim,ltcl,Y 2 haul';. hcf(ll'!; Le·;:. 

tC!I'mi r),j t i 011. 

Ikcovery period I·lith dJta collection Jcc:!)~·,.ii:l:: ~.c 

·r.)t)l" 1 for '!)I}rOX;II'~"'\'\' 5'\'1'(' .-lll-""t.;,"\" ,- \"'(::) ;. " ... , " .. 1 'tiLe I.' .n' ... u ,.""".,,, .. ', ........ -. 

'"as allO\-lcJ to flol'/, or until ~\'ellhc,~d r'rr:::;511!'t~S 

b':;CO!:)l~ thertil<111y effected, JS S!,GI-:n L,y \':<:/:11::.1:: 

tempe r'J tu r'e ,Hid pres sur'c n~ s pon:; ,::s . 

Flo,;, i';ell #5 to rond !f5 at a· rute of 10 9~11l untii Res. 

eng. hJ$ satlsfactor'y test dat". 

Eng {! ~fL rt!.tP¥~_.~\1 te._/l-:7J.:-: 7f 
E:Hl. 0 .. 1 t~ ... _ .. _----_._-- ----_. __ .. -

nOTE: Fluid t~!iIJlc!itlture log recorced c$ nC,1r to the 

c:nd of the 1"101-' tGst as p'(lctic,:l1. 

(,,~. 2Ji&rj--<-tDa to..!!::] :ff 
EnG. Cate - -_._--_._-- -----



' .. , 

1_-
.,1 

,'"' 

~IOT:: : 

10.0 

, . 
Time~)() 

9.4.12 All data required on data sheet for flow rate of 

' .. 1r.11 ii 1 co 11 cr.tt:d . 

.. 
I i 1i1C __ .. ________ Re $ ~ 

A 9.4.13 Rer.1ove, store.;JresQrve, and protect i111 pipin9 a:1d 

instrUlncntJtion per 9.1. P-;l"fonil lJCIlC1',11 C1C,',I1-11P (if 

1'lel1 are.). 

Do not remove <:lny permanent' p;['ling or instrW11cnt<ltion. 

DATA REDUCT I_ON SUR'!C:Y. 

Reservoir Engineer \o{in perform a data reduction SU1"/Q,}' on dJtJ Clliic,~t 

\vith objcctivl~s of test in mind and report result not more ti1,111 l~ 

working days after completion of te:;t. Flow test datJ n:q,tircd to si~r. 

5t'~~4 plant pumps will be evaluated by Design EngilleerinC) lind \·:i11 1101; 

be part of the 14 day reported results. 

On completion of test at RRF() one copy of comrleted test pli\n I,o/.ith siU n- of ;,:, 

to be delivered to RRFO at Site #1. 

:mFO /J ... / ,1l, D· I I I • .;-- .'J'~ 
4. ~ •• <1 , ~ ~ ,,\ if, ... _ , (1 t...C ~ I .... 0;,. -,' .' '- .. "-=----·.--:.:.r.-...-.~ -..A ____ ~ • • :...-. ,'. 

I 
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IU'PErWIX A 

AND C::V,;iPLES 

• 



I _0 

0-

.. 

Oatil Sheet for Hell H. 

Data will be collected and recorded on data sheet as follows: 

A) Prior to start of flow test en \~Qll #5, record datil CVC)-y 4 110ll)·S. 

B) During flow test of Well 65, record data at start and every hour 
thereafter. 

C) .If any change occur~ ill flOlo, n:c: at '.~ell iiI. huntl t:l)-ottle r1:; 

foll Ol"/S: 

1) Record rate and tl~~ 

2) Throttle back to 225 GPM 

3) Record rate and time 

.. 



1. 

2, 

3. 

4. 

5. 

6. 

7, 

~ 
v. 

9. 

10. 

, 1 
J. .. 

12. 

13. 

14. 

15. 

Tillie 

Fl 0"" ~p 

GPf.-l 

PU!~P Di sc.harge 

Wellhead or vapor 
pressute 

6:) 

i·later level 

\-later level 

IIi trog\~n preSSUI"e 

Back pre33urc 

T ~!mp. Wu te r 

;';P Prolle 

HP Probe 

Hinutes 

psi 

GPr1 

MjustOle.nt to f10\'I 

psi 

rsi 

Ft 

psi 

psi 

From stl'.: .. t of te~~t p'.ri:':~ 

flOl': nr' injection 

From o:'i fi ce ClIl'V,.: 

va~()r· p'~es<-;'~n't~ ']!; r".;~·· 

a ftcr" s t\~:' L ~"': f t<~·~:: 

~;!~conj ~i".I.lSf~ P\'(~S~I:!'!~ (~!: 

tunk 

- Ie J" ' ,.,.:l,­I" ~ype 1,., . 

16. Comments. 

a) Any cOlumn not being used can be converted to other' USE:. 

h) Comment column should be used as necessary but L1SC (l c(lrnplctc 1 inc 
when needed to expa1in and change or condition . 

• 



" 

"--
_~') ";~r2 :.~ 

/I _; 

Tillie f,'olll To --------

\. .. 

TABLE 1 DATA RECORDING INTERVALS 

DIGIQU!'RTZ RECORDER INTERVALS 

I 7?..2c:7 
\Z\~G..P-<;·' 

TESTED HEll 

0-1 lilin. 1 sec. 

1-5 min. 10 sec. 
~-- -5-10 min. } min. 

}?-o 
1O-b:J. min. .} min. 

a-5 hrs. jJLmin. 

5 firs. 

0-60 min. 

1-5 hrs. 

. - 5-24 hrs. 

, 1 hr. 
.,.-=;-~ 

DOlJNliOLE U. P. PP.£SSUHE/!EMP. RECORDER I :ITERVl\lS 

Same as Digiqua(tz Intervals at RRGI-5. 

nl1PERA TURE, RRG 1- 5 

5-10 min. 
'20 r.l1n . 

hr. 

OBSERVATION HEll(Sl 

1 min. 

I min. 

I min. 

, 1 min. 

'10 min. 
r=;= •. ~ 

'1 !ir. 
'~ 
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CJ ':cncellation 

HOld 

F.E.T. TEST PLAn 
Field Change Sheet 

Time __________ __ 

Basis 

D.::te 

--------------------.----------
Basis 

Hours Update Only (Budget 
~anaser's concurrence required 
for. 0311 hours in excess of 

HourS--;<-I-
o
---/---' ... -·.-,·-r-,-_/-7::.' " ~:~>~ 

/ 

Hours -----------------es t i,~a ted hours) Hours ----------------------_. 
CU'~ Oa te Ch.:;nse o Sasis ---------------------

'Chanoe Description 
- .•. . ---'---.-~--

/ .. ""'1 ~ /' ~J. 'J :"'--' ..... // I· / ~ 

'j .-.. ' . ... ~ ...... , -, 
I I ,_--. 

/ l ic~' 

. J ~ s t i f fc.J. ti 0 n 
. ----------

,,:;.! .;.:. .. r f e. "- v<"- < / / 

( ·:::f0 0 I A/ ~ / ____ --:::-..-___________ ! _~L __ ._ 

Time Date 

"'~f • r )"",{ , "_ I • .'. I _ .- ') 
\ ' / ~ \.. r~"' ~y;" .' :' :J ' /"j.', .:.: " 

.-.. ----... ----'''-.-.-.-a....!..--i,.- ----- --. _.:....,)-_._. -"'---- -.---------'--
Faci I ityll~re'a !o1ana9'~t" . iimc Date 

. (; 

J i s t. r i tlu t i on -~------- .. _--

fac!lity!Arel SJpcrvisor 
.,,-'~'. Guo': .~:;: ~ '~:1 n 1/~:e r 

~~ ~,L:PI.:!"vi S(j'r 

i·.J C:~:~~t·t!in,1t·~J~· 

~S. "Ln;;in(:t::-", / .Rt~q~;t~s~t:r 
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• I : "1 ,~ , • 1 ' ,1 ~ t,: ~',' 
!t;C q;"'il'1\1~"Y ; :l';:"",l: t,·: ;.':~ t,:!!',. ;.';i I 

, ' , 1" • ... ,""j' !",',I,','.",',·"" '-""'\','j ;,ll.,·,'".,,'I,j·;\;f',n~·.,:~:. ~i~l~ C:'~:':'·,(:·U.~ \~ ~ ~.'.~~J'" .. 

.' ,.;),~/. :~, 'I: t' : '"\'; t 'j:' 
• :-' r ~ ~;: ... ~ '. ' :' ~ ;',:'"' "1 ; I', .. 

2.J nSJEC"i·rVE(S) Or TH~ T.~ .. s~r. . -_.--, .. _-.--' . -.- ,._.-....... 

3. (J h'ELL G/\O:GROlHiO 

1"11;11 #5 .s.it ~~dfr: P~i':'t;;~' \'j~'. dr':'~ :i"~~ f.~~ llr1 inJl.~t:~i:~n ',·.'ci 1 ~~I' ,,\ '!:,:~",:: 
3z>1!; f(~(;t.. The \'h~11 i~~ CJ;;(:d ~.lJ (! d:.~pt}; of :i~<;~), ;·.:~~t. ~:,.:: I:/~,\, .. :' 

C~:lj.1'1J 1 e (;r f~'c'e r~ t:: .. :; nn 1 (~U '~0 ::~nn SiHn .1 ~ ~1 non:; n~ 1 t(!:'\;~el'.; :~',J;".: 
r. "; C'~ o~· o I i • .)." , • 

'1.J' r~;:~,rG:JSrSrLlT!ES ... __ .. ,., ., .' - .. 

:1.1 rl1:)il\'~(~l'i:II,j "'iii I di,::,j1ill ;lnd pro,;urc th::: tcnTIJ1·,·II'Y Pl!',,~,:!:,~ 
r,.~qtlit'I.:~1 fl)r"' trH~ :'1(,;, .. , ~t~:,)~~ .. r. .. 3~:t i~,i\'(~i Or'I·~T·utiCln:; ;-:1;1 
~n~)'- .. i11 L~l'.: line: 

41.2 0'/(;:-011 1"c::,poi~~~ib'iJity ref conduc:~in~·J ~hr~ ~cst:; is ~~';r,~ 
rc!:r·o!I:-;i::;'il!t/ t';f f'!~1~:_ R'jv0!' Or.er'~ti(Jn"'J' 

rtift P1'lr.~r' OP':":l"~lt;l)n$ is r"csP0r1s;h1e f:1r s.)fi..1ty, f l )!" 

ins LilLI r. ic.'il 1)1 ;') 11 h.lrt\\':Jrr~ In,J fOl' :r:~~ ClPCt',l:: iQl: (,7' 

(l1~ Systi"::tl$. 

tl.3 R(~:.,~rvoir EIl9illccr'in~J \'Ii 11 have..; pri:ilc in; t'i~l ri~!~ron:;,~d 1 ~ 4:, :',';' 
t~Ik.;tlU y"c:sCi"voir t.!n~jin0·~r"~n<J dilLiJ d:n"in~; thr. tr~n hi,lIIt") (l:': ~:c~::·.it:.·'. 
then :~\l ft ;Z1'/C; c'per(1tion:; ~/i 11 hwv0. r"(!spl):1sio1 ~ ~ ty rG1' th~; ,~, ;~::: I~: 
~if~ t i 1 t L c r'~ n d () f the t est.. C los f; co (' P c !~ 1 t i (1 n ;u \ d \. cor" d i ~:~ ~: ~ :"''' 
\',1: 1 ~;c r',~CjU i rcd . . f~,1 ft i~i VCI' Op~ri.l t ions h'i 11 be rcs;-;;,ns i I,~ ~, ,:' 

fur' ,ill fiper,l t iOl1al ti.l t,) r'(;qu ired f0!' C0!1C!UCt i 11~1 thf! tc!': t, 

A I.L~' 
I 

R~ft River Operations will have the responsibility fer 
competent data collection during the recovery pottion of 
a production test, in the absence of Reservoir Engineering 
h,;.:dl'ogeoiogists. DJta \."il1 be collected in accOI'dJnce 
':lith T.:lble 1, \'iitil "time from-to" refcl"l'inr~ to time 

I 
i since shut-in. 

,:,5 Close coc::Jeratioll unci coordini'ttion I'Jill bc rCGuited, '\,'1ft 
River O;,lurJ.tiolls \ .. n1 be responsible fOl' all cp(:ratic:1'll 
datJ :-(:qIJi:'eJ fot' conGuctif19 til.;; test. 

4.0 FET Srancn '1';;11 pt"ovid'2 the forms ie'~uired for ?~ecc:"d~ng 
;~'~'~~l:!t"'IO i t- ~j~~ri t\!:!Q ri rHJ dJ ta t the ccpy for'i~lS wi i 1 r;':!llu in 

in J data fi'e at RJ~t River. Ori9in~1 will be sent to 
r' [;' G r J II C it 2. t ;j;'~). 



. '.' ',:' 

j 

4.7 R0:;0.rvoir En'Jinecr"irF.I'.-lil1 have llh;! pr';!!'!:! r'~si':Jn~'.ib:~ity fo:' 
data analjsis .1ll(·i l"~p()r"tit1g. 

·j.3 Rc~cl"v'oir' i':nqi!l(!~~'rinq i~ r··~~'~jtJn~i!)1,~ ('J!" \·'f·t)\:i'.~i:'·0 r:C~"~l:;l 
te C'~ rr'r"~;"i;)" '"It·J·':~'"'·'r·f'" "")"!""'tl (i'j "r""vii""I'~ ~2:-;t$ :::', ~ ... _J'~' ...... ,~ ~'~'" \,' ........ ,.), "',,>,-- . j ;' '..., .... 

~?e'.:ific:\.~ ,in t!'h: J,.:~ail..::.i :~est r:la:'. 

, Q 
"t • ." T ~ s t s (. ;', t! ~_~:..: 1 inC! ~ s ~ h "~ i' ;.~ ') f': .) II 5 i t 1 i 1 ~ ~'. J " f 

~10. Ck;l !:?~ ;,~~u Ii'".: e r' by r;(~(JO Co i ,': L ~ on \·:i~. ~~ )"',~ r:. 
Reser'voir [ilCjinccrin~:. 

AI 
I 

'\ 

. f. 10 Ti~c c.o~;fli~::1:1t Heser-'J01r LIl(ljtii~(!rill(i ;·:,In:!,'l.;!· 1~~ ~; . 
I',c .• Rl'V"'~ l)"~'l"!';~n 'T",,-.·'t 1::'11";'1/""1.' i" : ":, 1\1','" ,\":. I Ir.. ",.- I • to} ,_ (, ... I I. J, .... .... I,: I I ... \. .) to. • - ,' ... , • 

., , 

." ! ~: . : I I',. [' '."" ' .... , 
• I I.", 

Testi n9 \·!tid: Package ~'1,1n<l(.!',!I" is D. i>':cl;snl,. 

In the cvc.:nt of a test intctr'u:.>tion !~(~ser'l()ir" 
dcci:; i (')n '0',)10. thc:r to cc:n t i !1'JC '\'11 ttl t!I,: !-.c.~ ~ ('\1' 

te s t f :'O:il t.h,: bi~~i i nn i "'..I, 

Ent;! i n(~c:r·i t:' ... : · .. :i 11 1'::1 ;.~:\ 

· .. i!:(~ t!l~: r t'.G :".: ';. ~_", l' t ~:! '. 

.',.12 !\~ser"'"oir" [tl~jiJ}('er'ill~j '"ij't providc' ~.:··lir!;!I~: 
~o mGnitor test . 

.. , .:"., 
I.,,,' 

. ~.13 i~;·~ro to supply tf·t1ii(:t·~j{~tl~~!..! or' ~l.~!ll,~ ,-l~il(~r ;)~rscjnl·.t~l !,·.-:.~~~t.ih~r 1·'·(1~.".:::~(.\:·) 
f;,Cility to test ~11.\::, 'P,·C'vid0.d 'o':i',", L,bl0. or Gc~;k anj 51:,,'(1~!'.: ;,C',~:'i::: 

ti Qns. 

4.1-1 RRFO \·/;11 ensure that the seepage of geother"mal fluid in ::~;~G!-6 

reserve pit will not exceed 6000 gal/day if this is exceeded, ". ' 

'dater \,till be trunsfel"red to u lined pond until tile secpc'l!;e ,";lte 

decr"eases 

G. ;1, .i\11 pE.!r·sontl~l operil1:in~t C:<j)c;i::i(~nt~ ,'IL ;':aft Hiver' \':11' :"': I,:~',,;\>:' ~:':~: ~ 
niZdllce of the Rdtt :{'i'lcT" Cocr't1tion'; ,';dllil:ler ,".;;c $uL',~l:c:t ~'.~) -:.:',.l~ '.;;~I·" 
nIles, ' , . 

~. ..... 
:J , ,~ 

S.3 

/\I1y (!;<P~I-il:lt~nl 0" l'):;'CI'iIfH.'llt]1 pl'(ler;!!I:I".::! dCr.I;~Cj llr:~:;!f(: ',:i i; :),: 
by tile Eclft fZivc:r Op'2r'Jti0/1S ;';:111.1(11'1', ~h0. Kt'.ft i~~vc:' ;,;.:;',',.;':, I" 

CoonlilldtC)!' OJ' Ull~ ),'(0I:y Pivi~;io;l J"(:pl'~-:;cntntiv;', 

:~~ft Hive,." up~r"'(ltiO!1s ;s r"csp011:,ihlc :-or" cil1 si~e s~1fc~ .. ,/. t.!!"· \;n~·,:~j'·: 

::onditicI1 (k';elopi!l~i .ttll·ou']l1 th~ n;'cr,lt:ion ()t ell! (~xP(.~"i;;;C;I::, ~h,. 
:'(:pclI"ti":d 1,j'i::cdi;'lt!l!i to til(' rlal1a~'.il:I- :)f :~ilf;:, r~1v0r O~l~t"~'~i)n:', 

s, .~, 1 

:J. :: . 3 
:.: .f , .. ', " .. , 

t i~1 Z~ }"dou s ; ~(~ t..~, t' ~ d 1 Sa;'" e I.;, f!,:1. ()n:~ t: 
:,\,:tcrini I:ilwij'inq 7-,,!fety :',,;, ii030 
EL!ctl"h:;:i S:!!'..;ty 'io, 60,)() 
:i i ',;11 ;~r·'~~~'':'~it'''~/:e!1::,c:r·d tur"''; ~~::~ t,~·~~·; .~!: fc ~','j . ~iG, 
r-ii'e f'r;)I:.."\ct:~on S·:"~~t:::~ :~~). ?:','?:,! 

.~ ... ~,' 

':.. -,'::\. 

"", 



·~ 

• 

i···· 

;: "") 
..!.l.. 

!!t'!C~$~'lf·y. 

: -.; ··c:·.(~d ~! ~\' ... ' :.L::.':'. 
t:'·l'·Jt ":" ;:,:1':: ~\lft":::h11";~ 

1·'"' • I 
" I. I 

:.'\,' 

() , ::, 1 ParZlscicntifi: di~;!qll4.I} .. tz pr~i.~S~.li!·f; tran~l'~::':et~ ~o :~;:.:.)~;ur(~ ~.:ctl!;c.::. 
prc~;::u!·e (~,i:::p1il~d t.\V J.!,e:~f!\"\'\)i!· ti1'.;:'h~(.'t·il1<] t~:ld i:l~;:·.Jl1l:'.! h~.' 
f~c\Tt f.'.i':~1' V::r,1tili,):';, 

:: ,~ .) 
\). ( .. (. 

,i . :~. s 

h di:li ty;;~ ::;!t:1~:t") r'~'!'!~~~~l:~'\~ Il,~:/i'i\ ;:.:~),d't(·· of 
pr"f.~~Sur"'r~ rtO!:: 0 :1~i tJ 3~j p,~ l'r:"~'-:'''l:\lc tf) til,.: 

ii', ~ (~ ~ l::~ .; 11 

r.:, .. 

i\ t£:i.:~:crutur.r.~ tr"2.nsdt:r:cr C,1r\.i:~1·c: of ;;:!'\;1\L;~"ir1'''; .· .. ::1 ~li,~\' 
fluid t(,i:!reruttjr~~.to + o.:.;c.!r, ~·.~;!)~,1~(:'.~ :1:~\~ in::;t,:iic.; !!./ 
;<Jft: Riv~.:r" Opl~r\lti\)n::. 

l\ ~":i ::H~;.>.:I· ~uppiied h',' ;'(\r;, En'.!. ';'" I a"\ t)!; i::ct(;!· :~~·.r;ui:'r\~. 
,1 1-1/? incil 't.1:r';\,lr!,-'d f"oi.pe i'{)!"'t: ;',')l' 1:1':L"111 irjr; l::I\ :'r\l:,~., 
ThQ p~"(d:\! '~\'i'IL t.1,~ j(1:,~,111cd hy i:,',I':: !\:\,P:' (";"~)"'~~i"in';. 

f, C(jf\dllCt~V'jt/ !:\'~tf:'" :;Uflp'fiL::! hv i~{~':. En'.! .. ii;I-: ;~'r'1:, 
rcq..Jit'0$ iI J/.+ '~r;ch tht"Cu(;f~rJ piilC ;.IC1rt (VI' i:l"t,lll.'.'.:~ '['I. 

The IH"o!.1:,! \,:'il1 ht~ 1.llst.r111ct.! :Iy :'~~l(t ~~:\'t\)" ('n ... :-}· ... lti\,;~·-. 

,i'ii'>:' :'hr~!;": ijH!ter~ i:-:\lY ~:(~ !Jr"o\!id'.~'~ ' .. :it.h,~~ <();~Liilr:r;u~~ ~~ti'~:\ r:::f:l·t r-r;t~\~' 
()th(~J-·.·!i~~ th~ ·,i~1tl: t",ill LH! hiU:U I"(!col"d~::d ,-;s ~h(: -';(1'.: ~~:1:;i 1!l.~c.(t:i(':: 
~cst~ procet?d, C~lrlt'·t SPI"t,~C; ;:: Il(.t cr'"itic:,l !;l;~'. ::~~('Il.!j(; 'V: ,;' j~: .. ',: 

1- ii\(:h ;)(;r' (1011t", 

,~,- ; 

/\ ; t t '. )''' a ~ C .; t : n L if; ;,~ ~) ~ ~~ i t 1:1,1 t" t"..: iii': ~;" ~ ~ n' t': :: ~ ",: :: ~: d:.J:.r: l' ~', (:;': " ; r ~,~ :'" 

StC'/C'!!:~ \·/,1L, .. :I" 1~':l:1 }·t~c·"',t"J(~I}"~·, !'Y :·:t-::;{~;·\'(;i r" :::!(:1!:{~~:t-i(; !' 
be in~;t,11 jpd :)',' f':~lr-t P.f'v·~2r· ~~pt;rt-;~i(1f~S. n: ':,;~,,,: 1(.\·,·:·,~ ';"~" 
(l~!~t~E-.:: ~Hld :t ~'.I;l·i :j~': u;,::,j d~~ ;] ;::i1flltcr \-,'/:1; dtn'f~;~~ 
of Rf'.Gl-(,.) 

G.2.1 

,~ G, 2.3 

6.2,9 

." ,.' •• I: 

The ~ii1Gphy$ic,:~1.!:!\~,"i(',f.lrcl~~(~!l~ l;~:":-'rclt(): .. ~/ \·,il 1 ;:\: ::~~(', f.'~!' 
pr"(h..llJci~1q t·,t':;i;\,.\~, .. :t'L:t·....; !1")~]~:~n(J i:\ 'r:\~;1 :'t'l. !~,,!f:: !·:~·.':'t· 
Oo~rat..·!\ins \':111 ill:;t:11 thl~ ~'C(i:i~l"'~(.! st"~':\''':j~~' 'l;!!~:·~{.~~~!:\·l!· 
Q~1 the \'.'I~ 1 i hl'.l,l. r'~'.,'d:,l~l~ i i,:::: l:i'.~;l\:l!:·l~i::t':l ~',:: ~.: i I! hr.~ '~~":h~ :-

-, .,., ; '" • " ". ,; ,." . • I .1'.,:,' ',' "". '.' ".' ,'.' I' .. - ... ,' I" .\ .~~ .... . . -~l~"l I •• ;l~; :'i!~;i:~\\('~';'~;: ,!',):,:: ,.:.(\': 11.\ ~ _ _ 1,11~' 

;:{;St:1t-'''!Jir :-~r-l,li:IC .:.~!,,:~ '-":-":'::,,)::":::. ':':;.: (:(~"'·)!::/:;i·" ... ; 
':;,,','l~t!r(":!"'_'IIr: I. :,',,(,;1:.)/'.'.' .... l; 1 ".~ .. : :)i.~ t-''''\'rj~r"\:(! '.'.~:'.~l 
~{-, \!::',';~;:1{)1t! ;'!'~"".::~,::'~. :~:."':i; ~!" •• ~ !.I"; ~.,.,.:~ . 

.. 1, Stc:'·.:{2:1S 1(-\1(:1 .jer:.:c:~")~" \ ... r~l: I,.:~ iF,:':: .. ;! ;~j ~q ;i(;iid . ',' 
;;iC!J'~ld'~ :.>OO,OU:) ,j.~[lL.~;ls of \'':dtet' pl~:· ":.l'~~ 

Of1f~ct: pi::tc size is dctet'!:11nf'd h.',' 2cser"'vc::' :n<Jine!~t'~rli;;, 



'.~ (' .'. '.: 

:~ .~-, 

, • .1. 

• 

2·nre!lol0. G;:\!i'Jr:\'S~I~\!: ;1'-

•••• __ ~R_ ........ ' • _. ..' ~_ , -

7. 1 . ~ 

7 .. 1. :~ Fluid tel;:pc:',Hure log to tM .. ll df,!j)th. 1'(~G)J'dcc~ ,1t U:,: 
C J1 cI 0 f ... 1 ,,!l <J ecCe 11:1 a:' tc s i ;1 n f 1 0\" test. 

i .1. 3 .II-P c(,1'Hnnol(; tef~1pel·11t~.!r·c-p:"CS$urc ;n"(1~'!C: to .. Je ii~S:~:; ~ ~'" 

\·,elbGi·~ b~r(jrr>, dUI'in'.:, a:\d ,\:'~c:' rim·; t(~~:t:i·l~·. 

If Gcooh'/sical t'1ea!;urel!lcnt Laboratory is unablc: to ,,,:[Ji<;·."':: 
temperat~Jt'elogg~ng data, a I'lellhea<.i te!i1peratul'(; 'l~'lj,>: 
l .. i11 be used during testing. 

7.2 S.)c'~qrouJ1.d ;~nd [\d~:clinc !Iut~l .- .. ---~ .. -.------.. --.-. ----- ... - ~ ... -..... 
7.2.1 Instal.l the P}"C's~j!Jr'e tr,!l1sdU(~~r-S (]~. l·icii ;~6 0r;~1 ;·1el: ::'~~ 

ilnd if? \·:t~l1hC<hJ:; .'1::-, soor: AS po:.::ihle ill1<! 1;(;1.1;'" L:l;·:in rl 

dill'Iy r\~:)(iinc~ tn cor"l··cldtc the !,!·~S:,U;I.: iJ:;~!~}:~ (:nd :1~(; 
diSiC!UJI'l? rciHji!J9~' cJt \':('!1~ 'if>. Set the ;.!i(;i(iu."r~:: j,)".J 

print\~rs to print. h:.llij'l'y ilt h()th \'!(~11:;. i''':S~:l 

hC!llting t..:p th',; .boretlo1e hy n()\'iiI10 thr. \'Iell fiG Clt .J L:-\.,' : ,(1 ••.• 

l'u tI! - 10 t.o 1 S qrm. ,1, i,!c1.'IS PI'; (11' t.n be) i lin i Ill] ~c:: t : (. '! !~~ 

109~IincJ cilblc u:.;~J. [F nev,' r:,,;,i;! U$0.d 1;(: ;~:'rilf~~t:l:'~: :~,;:,!,S'::"·. 

(~~OCHE;1I CAL TESi!i'iG ,I ' .. -.. -- ---- ------- .. - . 
;.j /i('.. :: 

~)I.l !~:!(illircd ~i1n:plt.:::. of fln'.': \,.r,Jt\~t· tl.:t LI{' (1l11,!ctcd C'/C)":; ~,::. f;C; .. :· (n° ,j 
,~nJ" challt.ie in c011,:itions (li:-'c l-C"1I1 r.;I""'(' C"c' ... ,II •••• ' ("".1 ., . t... '.I J • /..- ,. 

, :'/ • .... ,L~· .. ,. 

B.1.1 Sar::ples ~1J'e ·r"~·l~J·il"cd fr'ol;i f~EG!-6 ~'1nd l~~~1,li;'d."-·f!·(~~!:1 ~·I .. ;I'I~ ~\"r 
\·~p.lls .'-lU-:i, 1), i, ,) 3, ,lnd USGS-2. ii' pos:;iblc. 

(') . " 
l). i . .:.. 

(') 1 ~ 
\,J ..... _' 

Flo':' saJ:ipir::s win b: col1ec:'.:'1 in 1 li~:':l" CC!lt,:irh~r' ;'!',~:!::"';"C~' 
by RHF0 1.4'1th time cltid stin:plc no. Or" Ct"'ndition ch:~rii_j~. 

Containel' 'dill b(~ ~1,:'.ccd in a pr'cdctt'~!'l:;incd 
to co 110c:,: j on ·]I·(~J. 



• 

-0 : 

9.1 

The :>JilIplc \ .. i11 be unalyzed JS fol1O'.·ls: 

/\) lUI ;;.:l:~!pl':':; I·Jill be i'.naly::cd fol' i'H and 
cO;lJuctbi ty (by $,lmrl inr, on [pete!":: and 
rc:cordei-s) .. 

:. tii:; 

NOTE:, L,~t sJmplt~$ .cool at dPf)I'oxili1.1tciy 3J:\: 
before taking conductivity :ec:din'Js. 

B) Samples taken at: +0I300,_IJ30H and ~40(). ' .. :i11 
be analyzed for Na , lleo

3
, CA ,CI , pH and 

conductivity. 

Chemist on day shift should analyze samples from 
previous I6-hour period in the ord~r they were 
sampled. Chemist ':till analyze sample! from pr'c',ious 
16-hour immediately upon start of dilY shift. Chemist 
should complete samples 0800 and 1330 by end of day 
shi ft. 

C) If condHions change by more e);::n lO::~ conductivi ty 
in any 1/2 hour period clark the SClmple ·.-lith the tine 
and mark for complete antilysis and deliver to 
chemi s try lab by 0800 each day, 

Raft River fi(~ld ;':crs(1nr1(~l (Ire to ill~;~i\l: t('rn~)nl·.WY pi;:r.lin(·: 
d(~siyr.(;d f:'C.'iil 6.1 r'!;quir(;!:lcnt abOVl2 iind instnJl!\cnt,1t~(Jn (()!' \·:;.'11 .. 

/; I 'If .., 
Cln'-o -"·1..1r " .. ', -: '1'" ,- ,. l\!·:r ;:.. ~ . _~: ..... !.::,'_.~....,.~. __ ,. ___ ' '.' _ .: .. ' ..... 

9.1. \ instill] p<1r·;I':.cienti(ic di~liql,,11't? pl'(:~',:'~I:": ,tl';'lil';'::;"~(':'. 
Ensure CU1Tent eil1 ibr,1tion, \''';I(!r1 .1:1 11 ; ir."bl(!. f'I":l'.C~~~ 
f,'om fl'e(;!zing. .) .;; .// . 

P,DFO ,.,~.;./ I" ./~":f"'./ l:\: ~'': ,. ~ _:': ... J _~ .. _ .. _ .. _ ... _ .. __ ..... 

9.1.2 InstJ'11 Heise prE,:$$ur'c ~;(lt1~il~ ~(1t .. :}. psi to 30 P:';1 ~"~:t:'~(:1:';~~ 
to the nctlres't 0.1 p:;~. En~ljr'c CtH"r(.:nt c(l1ibt'(ltio~;, "'::',,'':'~ ~::":"!l: 
r to teet fr'om flOC\!: i rig., ,;/ ,/) . 

RRF (,l.~:::.t.l~~:,.:~~:_."':"?-' __ "_' __ Da te __ ..... -: .. _-,:,.~, 

9, 1 .3 Inslal1 t\!mDcntvre tr:1n:;duccr ciI:.lllb1c of IiiCi1:'lwinn w('i1hcr'.:.j 
f1uid te:1lpe~aturc to + O.SoF. En':::u!'e ClJITr.:lt ':i\iii)rutiiltl, 1'.:1'!:· 

ilpp1 icab1e .. P,'otcct Tro!:, i'1'rr'z~r~cy , , .. 
RD-O ) .. 1,1' • .... '~':l.&...'\ '. . 

; \r ~?-1._;..~:· ..... .,,:.:::7:.':::', _~ _ ..... __ t,.:( L ~ __ !...:._:-__ .. _'_ ... N :_ •• 

. , . 

~'·':"'."··'l''''·~ '. 
9.1'~}I'J.~Jf1~;tu11 pH met~!r. t:nSlJrl~ cu~·r0.nt c,)1ibrutioll, '\';;'IC~:~ :"t:;;',j ~Ci1\~::', 

;' i>r'otect 7j·0n~ ft"'\~{!::in~~. 
RRro_ ........ _._._ ..... ___ . __ . ______ ......... ~;{~ :..(~ _ .. _ ,. __ ., .. __ .. 

' .. :.:.5 I:1~ .. :_~11,~cIi.:uctivity i:lt..!~I~r. :::1'~lll·;.! :~~l""~;)L ;:.~iil):;';::~:'.<~t ',,;,.: 
:;;;;!tl.: .. )CI'.:. ;':"Q: .. :ct r! .. (;",,·r\·r·'f.~.~-;;;'J . .- /, 

;~ ~.~ i7 C) ~_{ .' ,.... _i. 'A ... t _ I ! .111 t '.~ /" _ . ..;._. _.J',_. __ • • ....... . 



, 
.J 

-' 

~.""'--. 

"'Y'-", ,'"" I L. 

, 
/\!9.1.6 

9.2 

9.1.7 Instill1 or'ificr: plJ"i;. 

/ ;/1 ,.' 
;~R::01Jl.U'''';'-.:, __ :';' Date ,,/,--:' - " ,--'""'--_ .... __ ._--- -,-,---",;, 

Install 2 houl"s pr,ior 
SlWC temper" ture tool 
)"t!nt cal ibration. 

to. flol-' testir:r] Hel,:1ett Packar~~ do\'mho1c Cr-r:~5' 
to 1~jG0 fect. "ensure that 11.1'. pt'oh~ in cut·-

9.3.1 ;{RGF.·..:~, C;{G{-7, i·~\~-3, r·;td-·1. >n·:-5, ;-1\'1-6, ~~:'.:1 ~Y.,~ .. 7 '.·;111 .. '\: 
monitor'cd ' .. :iLh rhlra!:;ci(~nt.irii ditjiqUM'U !lI'(:SSLr">C! 
t r ~ i1$d~J C ers i f thr~ y he'} ve pes i ~ i v r; \':f: 11 ~H~,~ (..! r l"r:~~ ~~:j r"(: . 

Cnsur'c ti1;lt pJrll:;cicntific (ii')iqIlJl-tz !1r-es::~;l"(~ tr<1ns-
diiters JI"e ,in<'.tal1 ed, if !lot. in~t.;l11 them. lnsul-c I,:',~:y 
,WQ cun"0.ilt on c,l1ib,-aticll, 

,),3.2 \':,:115 h.'lVirVl J c.tJtic, ·,-l.ll:-·t' ~cv('l {,t-:iO\'i r,n)I,;:l~i :.!lrf .. ~(" 
,.-.i11 h(! ;;;onicul'I:d \·dUL-SU!V!:!I'. \':d:'(~; 1c\'~1 t'I~r:cm.~(:r(,_ 

-, , 
.,1' 

rnslIre til,lt Stevens I-;.jler 1(!'!J!1 n:cor-012I's <11-r~ ~II:;\::I'>C, .. 

not in~tJl1 t!H~/I1. For tlack9round d,1til us(! \-ie • .:kl'( r.:l.:'d: Ii,-".',: 
gear's nne! eiti1f!r 1:1 Or' 1:2 G)-tim dr';vl; ~r'iI)'<;_ ~\;l-i;!\: tiil' r.(:';',: 
lIS(! I":(.:d:ly cloc;~ drive ~!eJrs (1l\d 1:1 f')r 1:2 (;n::n r::-i'lC:'!,\i";_ 

[nSU1'C, tin t :he Stc:vens l'lf.! t.~~· 
c .• l i bloil tion_ 

R'RFO 
. -; ./. 

~t·~~1.::~~~(;~:./: .. ~y.~-~·,":,: ~ .. ~:'.~ t.. '// ..... ,: ~. <~~. 

9 . 4 . 1 !\ :. S 0.0 nil';; Cll).; t! I' V ,1 t i 0 :1 ~':l; i i S <1 r e :; (: t II P ,~ !I d l' ~ C I) )' iii Ii~; , 

start taking d;)t<l. 

T·:,-"., 
\ ...... 

Start r.ollccti:Jll of nlJ~·J. 

G 1 -J 
~ • ~t • to. f'1,~ ... ·! 1,,:{'·11 ':l~ t:J (Jond /if 2~ (\ !"~i~:'~ 

;'\~!' ; \'1(1\.;1'" ;,~(~(O( i :"C:'.;t: i i'(~J i~:". t -: 

:) ~ 50 :'"';.~~~ + -: f:;':j: 
('l~' (Ll ~ .. ~ :. ~l ~~.(\ f, 

~~.,~.3 r::'.j·,·; \·.'c·i~ ;'.:::", ~;.) P~~"".: :~,~ a~:,~ :'!'\ .. :,,:~ ~,~ '.:;l:i::' ~~, '~~;:::; ii' 

~!~\ !1';l:!·, ;':t'(i.l(d 1~(~(~l!ir"·~~I! :':~'1 (:11 ;.:(1~>: ~~1,.~.·,~t ;';(:r' 7(~l):~. 

i 1: .. i. ~ 



) 

9.4.4 Flm·j ,,,,,~11 :iG to pond :~fi ,} t a t'c1 tr. (I F 75 ~;nr:t 

!::ec()d )'cquired ciat.) on '~JLl ,flCc:t 
+ 3 ;~1Pf!1 fo~' 

T:-.t) i c 1. ":--.1 ", '.' 1 ,-1,. '1 ...... \ • "1\"'­i.l - I 

9.·1. ;; 

9.4.6 

\ ~\~, I, 

-~~ ~{r .0/ 
~:\\ }y r, r/ V 

\ 1.1 (J I -

T i l:H: RRF(} 

Flc;'d well i:t.)'to ;1ond ;#6 at J !~!~te ()f 11.~ .1;.;1'" j r~:~~': ~'cr 
I ~·iOUr. !((:COt:'\'1, ret~t!it"C!~! data on :~Jto shj~~;~ ~t~r' ;~1tl(! I. 

'\ 
TLe_. ____ .. _. ________ .\ •. _____ l~I\FO Eflq .. ______ ... ____ r\lt·~ ... _. ____ , __ .. 

\ 

Ti::1C ______________ ... _____ \ _J~cs. [WI. _" ___ .. ______ _ 
\ 

Fl0'oll'/ell #6 to rand #6,,~t iI rr1te of 100 0p::1 + 3 (;p::~ ~i):-
1 hour. Rr:cord rcquil-cd·d.~La on dil~J ~ilec:t f1(~;' TJbic 1. 

""\ 

Ti;lIe _ .. _______ . ________ RRFO En·:,1. ________ .. ___ .. _._r~d i:~ __ .-_______________ . 

\
( \'i\, 

V I, I .,. I,. I 

{J 
j 

"\ \ \ 

\ 

Fi ()\'.: :·lc: J i :76 to t"JQnd 46 J t a rJ. ~'.~~ 0:- 1 0 ,~;;·11:: + 3 (~;~~" rc~' 
1 il;JU)-. R,~co"d I'[:q(;in~ci ch~:1 nil d,l~: :;hcc::' ;;'~I- T,ltJ>, 1. 

\ 
T iIJ1'-! r~c s. Enn. D~.~ t e 

, --~- .... _._------ ------- - - _ .... -------_.- -- '.., 

9.<f.g-'·Fl0\-t, at Hel1 ·16 to pond #6 i1t (ate; di:tcnl1in~(; ~.:/ :"'.~.;. :: 
f 0:- Z·1ihours. : f!cco d da ta t'cqu i rr~ci on d i1 t.:: she (;:: ;: I.~ l' T.::· 1< _ ' 

T i 1:1(~ ______ /J :l){) ______ ..R Ri 0 

I/' -T ',." P:')-.1.11,· _______ L~d_. ___ _'\t.~ • 

9 .Il. 9 
". 

~I /.:/ /_. D e~( (:::rl 1:ilC ___ . ______ . __ ._- ?f.TO ~:11l1. ___ , ___ ., ____ [)i\ '~I.~ 

iir.le! ____________ --.-__ _ .... Ke~. Eno . __ . _____________ .. ___ .. Dil v~ 



;: . . . ,_ ... . I .... 

( 

'.' 

.~'-:". 

9.4.11 Flo'," \'Ieil #6 to pond !i6 Jt. ,1 )',Itc of 10 ';;:m llllt,ii f·,,:!.:. 
En 9. is,) 1: S lH' e d 0 f :. u f f L: i (~: 1 L L I'~ ~~ t d 'I ~~ i1 " . 

t:~f~[: Flu:d tC!~1p(!r",1turI2 iog r~t.;l:urjcd as 1~!lJr' !".o ti:L: :~!:~! 0:" 

the flo\·, tQ-;~ as Pl';::c:tic,11. 

. ,(,'"r C' ' 
: ('.~ I '- " 

9, 'L 12 Shut Om'in F10'.·j 

Time Res. ---------_._ .. - ..... 

9.4.13 Che;nist )"cceives all sumplcs not tc~ted i!nd test. 

? 4.14 

Cher:list has r"'eccived ali ';r1mplcs t"r::t'"iuil'"C'd ~1Y tf~st a!~d 
iH:rfor;;lcd testit1,] pC,r B.O 

i~c:a:u'le, store, PI"P'5(!rVI~, 

instnw:c:ntJtiofl ,let 6.1. 
'"iC 1! Jt'CJ. 

und Pt .. ~tCt:t 011 p~p1n~~ ,~rl','1 
i'crf!"r-rn ~ien(:T"a1 c:lf~~~~~-I.;~l :)~. 

00 not \"cn:ove ally p0.tmiln,en~ [JipiniJ or instT'.IlllCnL1ti0:1. 

, 
Res. eng. \·:iq p~rform il dZlt<l n~cll!cti()n ~~lIr·iC:.' (HI (Lit,} ::"i1cct ' .. :i~,h 
cbjecti'les of test in mimi "nd r"eport rcsu1i', nut more U",,:i'J 1·; "/';)';,inc:.: 

~ays after completion of test. 

0:1, cO:i1plction of tes.t at RHFO one cory of cO:·i;.)ict,~-:t !~c:;~ plc1rl \'i~th 
to b~ delivcrc~ to R~FO Jt Sit~ !l. 

. --:;1qn-()r-::. 

RR~O 
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. , ... 

[\ .. 

'r 

• r, 
!,\. • 

1 ' .1. 

12.: . 

! ,. 

, , 
:·t. 

,­
,..I, .. ' 

' .. l;'.tc:r l.(;vc) ft 

P'~ i 

psi 

:"('::' ,:;"; r" ~ :,~ :" ;,";,~ :.':~ :":: ~I 
: ~ l : ; ~ : :: l ~~. :.', : \, ': 

v : .. ~ .. -, : . ; .. !. "',: r .. . : • ' , ~ 

.. <,':C C I (~C . 

.~ 

r.';: ,: ~'.1 i} \. :,': ~ , 

I ~"~.'~': :; t.::"t I;:' 

lJ) C(lI\~::CJ1t colunn should b·~ used il~. n(~r:C:::$i'.)·.'1 lHlt '.::-:C ,1 C':",;): ,,1 :::r: 
\·,hl!n I1cQdc:d L,l l'X!I,i! i II <.1!~d Cilt1IH.l'.! u~' l,:/I'; it i 0:\. 

Al c) Record orifice ilnd iJiiJe size and per'tinent set up jr~fOt·il1btiGn. 
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F.E.T. TEST PLAN 
Field Change She~t 

i it 1 e f2.'(~! Pr?ODJ..W..IT.Q}Lte::~T (~c..s.!.{.r?R£r.~.~!f33 ;10. "_' . __ ... __ .... 
. r.r:'" ",) I "? 1'\ ".,. _________ __ ... __ .•.. _: '- I I" ... _. ___ l":i-=-.7 ~. 

F,e. no. 

o Cance'llJt;on 

o Hold 

o Hours Update Only (Bud<jet 
~anaDer's concurrence required 
for all hours in ~xcess of 

. est ilaated hours) 

o Due Da te ChJnge 

Basis -_. ---_. __ . __ .--_._--
Basis 

Hours 

HoUl"S 

Hours 

Rasis 

ChilMle DeSCl"; at ion 
.. ------------'-.-- - t>ELET~ S/ePS q/ ,/,:2.. TO n- / J (? 

7 I flO 

,,4;0t> SrE-Ps q,~. q 4.1)1) q. '-I, It) .' 

Justification ---------

~\~2njV~1 

'''-(~Y~reil ·!al1.:lgel:--- ~f,'ffne 1/- q-7r7 __ ,~ ____ . __ .. _ .. , is ... _ 
Date 

Di s t.ri but i on 

Facility/Area Supervisor 
Qudget r'!Jnager 
~eqlJester 

Job Sur.c>rvi sor 
FET Coordinator 
Re~. En!] i neer 



APPENDIX D 

Test Plan, FET-27-78 
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------_._-_._------_._-_._---------- ._-----
I l\J1-E R l". Ft,rl r E C () r 0 r.: SOfJ \''In I:; ·'·1 \,-,!:: I '" ~) ....., ._ n r 1 '- ._... 'J L. L [ Ii '.~, L_ 

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

.Oct.ober' 26,1973 

Iv 

",l>i<cl 11.R, II'klECTIO~l TEST ·P:',Vi Rf{GI-7 - FFT-27-78 
. . 

i\pPI'oved by: . 

!(eservoi l' [[)(~~. J7 ). ',/' elate' I 'i"-

. '~--r '\ ('~ .! / . 
:)r i 11 i II U . En 9 . :_~_;: . _,1=' ":~ c.2~~-':.0~~· ~QJ_'--_____ . .D (l t e_I_~L ( ~ f?--Y 

Des i ~ln tnt].- __ .J/Jy_--''"''~:::.=:::.._'::~<~ .. _:_~.".:-:::-___ ~. ____ .tlate-.L..l.i2L7~---
. . C! .t.. -) '/ - l ,,1 .. -.----::::> l '" i "0" mo" t a I [n ,I', f,.,.3'7-<:U:';"'{<O l,'cc IIt- 0" t e ...1~"2JL,LJ.,7JE 

_'-_=-~~~IZFO [119· ___ ~_:!.?~:.~~_~~~{~y'~/~ !!/.;/~.L __ 1Zc.r\1 tc-d/~I/Z2-__ 
S~ rc ty En~r-~~ _~~/R2.i1~-l~.:!.~-/ ___ ~_._______ n,1 te_ .. ~~L?_t ___ _ 

/:-') /_ /l., Ir-/; ,/ 
;~:1,,'11l i st l-Y EI1'J. C:-._r-.:-L-.. .rd.:L~~=-=------_ ... --.r:r.\ U'_//l'Y;_Z6 __ 

. / 

.. \ .• ' I 

! 
I 
! 
! 



rUI ItI,JECTIO;'1 T[ST PLNI FOR rWCI-7 

1.0 PURPOSE OF TEST _._------

The pr"illl.:lry [Jut'pose 1'01' tile 7?-llollr "test. 'i~i to 0l;ta1n prel irnitlary assessflle:nt 
of lien to (h"luifol' chal'uctel'istics, collect riilt? fc:' definition of a long­
~ertii test,. t.est J)ilrdi'/ill'C., und un instnllllcntation checkout. 

In addition, tilis test \·,ill chp.ck-out test hanJI'Jure and instrumentation and 

familiarize RRFO with RRGI-7 injection operation. 

This test,\v'ill providc borf~hole flow chc:t',".cteristics, local :~h 

ilnd 1 oca 1 bouncLlr.i es 

3.0 WELL B~CKGROUND 
.-.---.---~-.- .. -- .•.. -.-.-

I::RGI-7 I'ias lil'illeci as (In injection \'/ell to a rlcpth of 3844 feet 

(refcl'el1ced ft'llll'9;'~und, lev"l) (jnd is ci1sed to 2030 feet, 

~,O RESPONSIBILITIES 

·1.1 [~19ine(~t'irq l'lill desi9n and pr'ocul'e in:,trul;;C'ntation and pipin~l 

l'equircllll'l1tS. !\i.ift River Opel'atioll~; \-lill iJlstall thc;ln. 

4.2 Ovcr\111 rcspol1sibilityfo;- conductin(J the t.'.~:::>ts is the 

responsibility of R,1ft River' Opel'Cttiol1s. 

f\Jft Rivet' ,Op,::rations is l'(;si)onsible fo!' s]fcty, for 

instalL1ti()n of ull IlarriI'J(".I'(; Clnd ro:' the c!perdtion of 

all systems. 

'r.3 Reservoil' EngineerinG I·Jill h;we pri',e r(~sponsibility for 

Llkil19 J'cs(~t'Voil' elloinecrinC) datel d'JrinC! th.::: j'irst eight hours 

of tcstin0, 'thell I~ilft River' Operatinns will hJve responsibility 

for tilis dati) ulltil the end of t!i(; tc'st. 

,1.,1 f(,lft Rive)' Op(~l'ations \·:ill i1Jvr. tespon::ibility fOl' cO':lpetent 

dJta collection dlJ\'in0 the 1','CO'lOI'Y DI)!'tiull of the in.iE:ctio[i 



DaLl \-,il1 be collected in i1ccon.1ancc I'!ith T(1blc: 1, with "tin:,:? 
fl'om-to" ref~r~il~9 t~ tim\:: fr-Or1i the b{;qir:ni~g of the 72-hour injection' 
to the emi OT H)Jcctlon and frolJl the bC(~]ln!llng of shut-in to th(~ end 
of shut":in. 

4.5 Close cooperation Jnd coordination will be required. Raft River 

Oper'ations. Ih}l be l'csponsib12 Fot' ol'l npr.rationa1 datE! rr;quired 

ro)- conducting the test.. 

'1.6 rer I·lill provide the forlllS required [0)' recr))'ding reservoil' 

ongineerin0 data; c. copy of the fClt'IliS 'di1"1 l'(:!llain in a dat:a rile Jt 
Raft River. Data originals will be sent to FET at UPD and a copy 
transmitted to Reservoir [nginct:rin9, Injection data vlil1 bt:: after 
the injection completion I'lith the relll(lining data transmitted at the 
end of the test .. 

4.7 Reservoir Engineering \'Iill have the prime responsibility for 

data analysis and reporting. 

4.8 Pescl'voir:'Er19inl~erin<) is )'(~sponsihlc fOl' providing certain tflst 

C0lHJilio[l pal~alllct(~rS, based on pn~\lious tests (IS specified in 

"-he detil.i led test ;)bn. 

-1.9 :cst :,clil~dtll'in~1 i·s the r'eSi)On~,ihility of r.r!C S?I Testin~! 

'\'!ol'k Package Hur1ugel' by nf2~!oti.ltiol1 I'lith R,lft ?:iver Op(~t'Clticns 

JllLi i~l~S(:i'VO i r [IiSi r~e('t'i Wj. 

,1.10 Tiic Subcontractor \'Iill be responsible fo)' s:JP)l1'ying injectioll 
pUlIlpS lHl,d piping fi'I)Ill Uic,r)it to the I-IC'llh·:'I';. 

,\.11' I'h'~ COS:11 :;I:\t R,:;sr;r-v(li r CngirH:c"in'! i·:(!~.lg2;· is D. GoldfliC1n or 

alternate. 'Tho. CO':Jni;:Jnt RiI!'!: i;ivcr Ol't';r'iltil,)!i'; Test Enqin,::~r' 

i:-, L. 13.· Dc-on or' a1t(~l"lnt.(~. The C(I(JniziIr:t S&I Tc:stirlrJ \-Iud: 

PJd~age j'l~nagcr is G. :kYCl- or tJ 1 tc-(ni1tl'. 

,L 12 In'the 'eve,ntof a test interruption, Reservoir Engineering 

will make the decision whether to continue with the test 

Ql' whether to resta rt the tc:s t frOfil the be']i nn i 11<), after 

appropl-i a t~ recovery per'i ()d. 

;I. 1:3 Reservoir Engineering will provid~ traininy for RRFO Eng. 

2Ind Technician to monitor test. 



6.1.3 
I f;;-::;E~~7-~7~~~/ 

i\ tClIIpcr(ltllre t1'ansducol' cilpJb1c of lileasuring injecti on 

fluid .tcmpel'iltU)-e to:!:. 1. Df)I:, supplied and instJl1eu by 

Rilft River Operations. 

t', ,6.1.4 
ri " 

A pH.meter I'/i 11 be supp 1 i cd by Res. Eng. The r/-l meter 

requires a 1-1/2 inch threaded pipe port on Q side 
, (,,I 

vI 

6.1.5 

;)iping loop fOI- instullin~1 the pr'aoe or suspension 'ill the 

,injection fluid. T!I(: pn)/)c v:i11 be inst,ll'ie:d by [(lift rl'-l'/C( 

Opel'ations. 

A conductivity m~ter will be supplied by Reservoir 

Enginecl';ng. The probe l'l!qLJil'eS (j 3/4 illch thretlded 

pipe ,port on a siue pipir9 loop for inst~11ation a!' suspension 
inth(;, iiljection fluiu. The pl-obe: '.-lill 1;'2 installed by 

Raft Rivc~ Operations. 

A Hach Spectr-a-rhotomcter wi 11 be sUfJ[Jl i cd 0y 

Chc1I1iclll Engineer'ing tltld sail:ples tu be t,lkf:1I by Rar:t I~ive( 

Operutiolls per Tilbie 1. 

:';()E: These w:ters,pll <llldconductivity, 1H.~ly be: provided v/ith J continuous 

strip chat't rl?cord. 

injection tests proceed. Chart spc:eu is not Cl'itical but 
, 

SilOUld be at least i-inch [1121' hout'. (r,cvcnt all instn;lI1entJtion fT(J[:~ 

f,ecl i rl<]. ) 

'G.2 The i!el'llett-Packa)'(j d()I'/nholc p)'(~ssure-teli1pcr(lture pI'ob(; 

'.-/ill be installed I-lith the rUEL qcophysicu1 11leasu,ement,labor'atory. 
i 

If the Hr rrobe is unilvi:ilahle de'lr::te steps 7. 1,,2, 7.5.4.1 
I 

o.nd the (Ipplicable pottion of 7.5: 43. 

6.3 f\wilscientiFic Oi0iqua,tz pn;ssul'C tTi1llsduccr's (0-200 psi) or 

Stevens !4ater l.eve 1 Reconicl-S SllPP 1 i cd by Reservoi r En']; nee I'; n9 

LInd installed by Raft f~ivel' Orr:rat:ions I-lill be inst:illcd ,It 

the fol1oh'ing obset''Jatic.n I"/clr wellheads: 

c. 

d. 

t~ • 

RRGE-3 D/,:' j 
~. I ~ ~ --. 

. ~ ~ .~.. '-

f{f\(; 1- G , /, 

'-.' I 

~ , ",," .. \ 

;-iH-6 

~l' .. i- 7 If 



6.5 Pl~I'JIIJI1CIl t :1t1c1 tl'IIIPOt',l)'.1' 1. 'j li(~:; nI:(.r~::;:;iJ r.1' to ~JlJIlIP '..:a let frol;1 rWGE-l 

and/or [{[IGE-2 to RRGr,·7 n:s(~rv0. pi/: \',in be prr'lVidf:ri .'lnd 
, '. 

installed byRo.ft I{ivet- Oret'ations. 

6.6 Subcontr"actor \'1ill supply the,follo':',ing equipment. 

,6.6.1 

6.6.2 

. 6.6.3 

. , 

Pump truck capalJle of su!,p,lyinq, 0) 800 gpm for one 

hour, b) 600 gpm for one holll", and c) 200 grill 

for, one hOllr, and d) 400 gplll continuously fOt" 72 hour:::. 

Pipe and/or hoses to transfer \-Iater from RRGI-? reserve 

pit and inject in'to RRGI-7. ' 

Instl"umentution to I:;onitor injection rate . 

6.7 The geophysical llIe,}SUn2I1lent lllbo(utory \!Iill be: used fOI-

f1ol'ilI1etel" logging in \·Jell!fl. Raft l;:iver Orcl-ations \·,il1 

insto.ll the req'uired stripper/lubricator on the. I'/ellhead and scaffolding 

Geophysical lIle'asurelll~llts \·,ill be clo~le by Dr'illing Engineel-ing 

assisted'by Raft l~ivCl- Op(~y:at·ions. The 9~;ophysical measun=lTIent 

labol-atot'y'wil1 also be l-equir-od \'/hcn using the H-P dOI'lnhole 

pressul-e/tellJperiltun~ tool and durin r] logging operations. 

If tile li1b or J1ternate ;s un,lVdililb1l: delete stops 7.4,7.5.4.1, 7.5.4.2 

7.5.4.3, JnJ 7.S.G.3. 

<:..~~~;:o.... The.-~o\'iIlho 1 (="PI'~S sltt'e·p\-ob(~ \',111 Ljc: :ndnua 11 y i nsertf:d ilnd til ~;;n out 
, --... 

,_>----- if the geophysi co! m~asurernent 1 abora tory is lIn2\,.) i lab 1 E:. 

7.0 DETAILED rEST PLAN 

7.1 Raft l';ivel' Field personnel (or as notcci) are to install thE: 

fallc)\'/ing instruments for RRGI-7 11<':\' sketch 

7. 1. 1 I 11 S tall p a )' J sci en t- i fie d i q i (: 11 iH' t z p!"(; s sun: t t' an s d u::: cr. 

tnSlll-e current c31ibr.'!tiCII1 '.illl'll ;'\Ppl;Cilol(:. PY'otect 

200 psi. 



(/ 

7.1.2 Instal'l Heise pressLJr'e gauge for 0 psi to 1000 

p·si. readable' to nearest l.0 psi. Ensure 

current calibration when applicable. Protect 

. from freez·ing. >_ 
.' R R F 0 _ --=c.."/f.{",,,I={=I(o..:.." --.-.:& .... <">.-'.. T-C., __ D ate / I -/ .::;. 73 

7.1.3 Install temperature transducer capable of 

measuring injection fluid temperature to ! 1.OoF. 

Ensure current calibration when applicable. 

r:1.4 Install pH meter. Ensure current calibration 

when applicable. Protect from freezing. 

RRFO Date 

7.1.5 rn~tall .conductivity meter. Ensure current 

calibration when applicahle. Protect from 

freezing. 

7:1.6 Install ~ubbler system and test for function-

abil ity.· Protect from freezing. Record sett~ 

de p t h ref ere n c P. d _!!l. __ r: a i !l.!.. of ex i s tin 9 we 1 1 he a cl 

7.1.7 Collect turbidity salllples from RRGI-7 reset've 

pit near subcontractor intake or from subcontract 

tanks per Table 1. 2 ea., 1 litre, sample 2 hrs.· 

interval, entirl; injection test. Date. time and 

we 1 1 No. 

RRFO . 1 ,:'. 1 

__ '_ ....... i· ((., r' /\ 11._;' '\ 

7.2 OSservation Well Se~-Op 

7{) Date //- -:.:.( - /,j 

7 . 2 . 1 R R G E - 3, R R G r -6, 1,'1'.1 - 5 and ~1\'! - 7 \./ ill bern 0 nit 0 I' d 

',V i t h paT' a sci e n t if i c d i t] i Cl U i'1 t't :: pre s sur e t ra n s d u c e r s 



or· S t eve ns t·J t1 t e r 1 eve 1 met e r S per T 11 b 1 e 1. H 0 u r:.l y 
I 

Ensure that instrumentation is installed and in 

cu~rent calibration as a~plicable. Protect from 

freezing. 

7.2.2 Measure monitor. well levels with a steel tape 

every 0 ther day from ~e s t s ta.!:.!~n .. tLL LYJeek--.AL:t.~_ 

test CO_TTIP.l.etion.or as determined by the Environ-

mental Engineer. 

To ch~ck accuracy of Stevens recorders, measure to 

within 1/100 feet, record hold, cut. depth to water, 

time and date on ch~rt (see Examp-e 1). At chart 

chan0e measure level and record data prior and 

after change. Clearly mark well, date and time on 

chart and transport to FET - UPD. 

N01E: Steel tape and chalk are located in the Environmental 

8uilding. After use, dry tape and return to Environ-

mental Building. 



7.3 Prior Lo'sti\rt of test, fill RRGI-7 reserve ;:lit \-:ith 

wJt~r from RRGE-l and/or RRGE-2. 

f) J tel / . / ,,-, 7 J> ---'.-------- -....1-4-__ ~_. ___ _ 

7.4 Borehole Geophysical Logs 

7.4.1 H-P downhole temperature pressure probe will 

be used to check calibration during flow test-

ing, to measure transient pressure changes and 

used after flow testing to check recovery 

conditions. 

7.4.2 If Geophysical Measurement Laboratory or al-

ternate is unable to achieve temperature 

logging data, a continuous reading injection 

fluid temperature device will be used during 

testing. L 0 9 g e r ________ D at e __ _ 

7 . 5 In j e c t i o'n T est i n 9 

NOTE,: P u 1 s ~ t est i n g \-/ ill stu r t p rio r t 0 8: 0 0 (:. iii , t c 

al10"',a'll pulse Jnd initiJl injc:ction dat,) to 

be taken in day1isht hours. Injection ptes:.ure 

shall not exceed 700 psi. 

The Subcontractor shall inject \'/ater pUIOlped from the: 

RRGI-7 reserve pit at the given rates and duratian~. 

\~ a tel: s h () 1 1 . b e sup p 1 i e d fro !1! R f~ G E - 1 il n d / 0 r fl R G E - 2 J n d 

dis c ri a r g e din tot heR R G I - 7 Y' e s e r v e pit for i n j e c t ion , 

Inject at ,,200 grin + 5~~ fot' 1/2 to 1 hOUf (as Jeten;lined' 
~.~ _. 

by the Reservotr Er:~i~lccr).· {il101' the \,i~il to 

recover for 1 hOUl' or as clt:tenilined b/ the i<cSG)",'ui I' 

Engineer. 

7.'5.1' Inject at 600 gpill .: 5", for 1/2 t.o 1 IICU!' (05 dC:t2n:liil,~rj 

by ResC:l'\'oi~' Engine·::r). ;"l1o'ri '{;ell to )'ecovei' f.:Jr' 



NOTE: 

S.O 

i . :)<,) 
'-

7.5. '1 

lnJect. ;;t HJU ypm.: ~;', fOt' 1/2 to 1 h011r (CiS u'ipt"";I"ir'''(i 
.. ~ L. I , • I , ~ _ -" 

be Reservoir En'jineer-). j\llcM \,J(~11 b Y'/2cover for 1 hour 01-

as Jetennined by Resrrvoir' Engineer. 

Inject at a rate de~ennincd by Reservoir Engineers 

for 72 hours. Collect sCilliples and recolJ cic:t0 

required on datil sheet per Table 1. f(.~~_j?~,J~~. -;:!jz) 
'11-/& "7r 

7.5.4.1 Shut down injection and release -, 
<" I?/ I t cL4~.~'--I''"C- 0 /'4!S- 1/-1£ s u q can t rae t 0 ~ . J .. ~~ ~ /) 

/·?'.Unttf.-7 ~Z::r..£.-f, eN ~'C.r7 CI..'e:,1...tc/ ~ /?- ~ Co,') In) / J. ';u. 
7.5.4.2 Record recovery data per Table 1. 

Time t:J ~t::o R RF 0 En g. --·k~'ll. D ate / /- 70 -/i .-'----

Time --- RRFO Eng. Date -----
7.6 Monitor recovery period with data collection according 

to Table 1, for approximately the same duration as 

RRGI-7 was injected into or until wellhead pressures 

become thermally effected, as shown by vlellhead temp-

e 1- a t u rea 11 d. pre S sur ere s p 0 n S e s . If Digiquartz fails 

collect data on Heise Gauge. 

7.7 Chemist receives all samples not tested and tests. 

Chemist has received all samples required by test 

and performed testing (see 7.l.7). 

(J Jf (~/ -~"',(;I) 
T ' .. ,-; r r r-) r- • .. L (" " .7 ,. /" !I !.' ..... ," ime !I' ",. I~hemlst.-£._, r' (. ,'j i:~':''::=-vate . / /:.) /:) ,( , 1..// 1 ---'--'--......:.--=-----'-

Rem 0 v e, s tor e, pre s e r v e, ~ n d ' , p- \' at e c tal 1 pip i n 9 and 7.8 

instrumentation per 6.1. Perform general clean-up 

of well area. 

Do not remove any permanent piping and instrumentation. 

RRFri]/j (0f!2.LDa tej(~ ;~~' -JP __ _ 
DATA REDUCTION SURVEY 

Reservoir Engineer will analyze a data reduction survey on 

d a t a colle c ted Vi i tho b j e c t i v e s 0 f t est i n min dan d r e ~ 0 r :: 

result not more than 14 working days after receiving all 

data. Flol'l fest data required to size 5r'1~·1 plant pump:.; \'Iill 



be evaluated by Design Engineering and will not be part 

of the 14 ~Jy reported results. 

On completi.6n of test at RRFO one copy of completed test 

plan with sign-offs, to be delivered to RRFO at Site #1. 



'(J\', 

TABLE 1 0/',1/\ RECORDING IrnERVi".LS FOR INJECTION AilD RECOVERY 

o I C~L2~} R T Z R E C~~ 0 E R !i!lJ R ~ j\ L S 

----, 
\ 

. :~ .. -; . 

Time From To RRGI-7 --- OBSERVATIONWELL(S) 

0-5 min. 
5-10 lnin. 

10-60 min. 

1-5 hrs. 
5 hrs. 

0-60 min. 

1-5'hrs. 

5-72 hrs. 

0-72 hrs. 

10 sec. 

min. 

min. 

10 min. 

I hr. 

DOWNHOLE H.P. PRESSURE/TfMP. RECORDER INTERVALS 
-

Same as Digiquartz Intervals at RRGI-7 

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

5-10 min. 
20 min. 

1 hr. 

TU~BIDITY S~NrLES(During Injection) 

2 hI'S. 

I-Hour 

I-Hour 
I':Hour 

I-Hour 

I-Hour, 
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1 . 

3. 

4. 

5. 

6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

GPll 

Wcl~h~ad or YQPor 
pn::s sure! 

Lr;J 

',.!il ter 1 eY!~ 1 

1~'~l1 tc! r 1 (~vc: 1 

ilf' ?rot;c 

liP P rube: 

lil'-!li fl 

i'li rlIJ U's 

t,'S i 

LIP 

6:) 

ft 

rsi 

rt~01;~ stltrl n :>,~,~t tll!~iT', 
f1r;h' 0)' in !~;:til)11 

Subcon tl-actor 0C1lJgC 

\'C~Pi)~" prCYls\Jt"·~ c;: ~·ll:;!::l. 

(If!~{:,~'' :;~,l~·t 1)( Lt~··,~'. 

(h,'\IlJc rrnfll -:; 1.:,(' L :" I., ',: 

-, " . 1°F 1/1, ,.1 L','jlc . 

17. CO'illl1Cnts 

ill Any C01UII1l1 not being used Cill) bt~ COllvcrtcrJ to othel- uS~. 

b) COllllllcnt co111111n should be u:~c;d ilS llC\;P.;;S,:I·'/ but usc: ,; cOI!!plctr. lin\: 
I'lhen needed to expill in arJd ch,)n~l~ ()l~ cOlld'i t ion, 



'.: ... 

EX i\i"lr Li:: 1 

Da ta . 

Each chart shall h,we start.tick, eve!'}' other day tick, and end chart 
tick ,·,ith data. 

Chart 

Hold 
Cut 
Depth to \'iJtc'l­
Date 
Time 

.. .--1,,---"'.-'" 
~1\ 

Roll drum with pen 
ciOi'J:1 to l1lake "tieL" 
mil t'~. 

N01E: Only last 10 feet of tape is 
0tched in hUlldl-edth of feet. 
Tilpe is inJrked in feet only: 
i.e. 5.79 feet. 

.~.'-~.- ~ -' .. - ~~--' -~'-, 

""-'-~'-

~ Steel Tape .,8) 

I 
I 

;)/ .--. 
i 
I 
I 

i101 d 
.. Cut 
bePth to \·Ia tel-

\·la ter Leve 1 

'-
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F.E.T. TEST PLAN 
Field Change Sheet 

[J C" nee 1 1 J. t ion 
r "1 He> 1 d ,_...J 

I.~.l HOUI'S UpdJ.tc Only (Cudget 
1'\JnJger's concurrence' rcqui red 

. for ill1 hours in excess of 
est1l1klted houl'S) 

'C] Due D,) tc Ch,lClge 

:J :.0.~19 ~~,,_Q.~~~~~il.~i.9_0.. 

/;v; C~a. ~~ ~k e 

~(2c.iJ O~ 7, 1-7, To 

c:: ~ ~' t~Y' .5 

j:s~rit>l.Ition 
. ------ .. ----- .. --

i'iI::ilily/,\i'ea SU;.I(~!-vi$or 

Basis 

Basis 
--.-- ----------_._--_ .. _-

Hours -------------.. _------ ." 

Hours 

Hours 

Basis 
-.--. -----_.--- -- -------

Job Supervisor 
f'ET CI)(I!'d i n.) tor 
r,es. LJl~lifleer 

?L4. M 

C 0 I.e r __ <. rn. J: 



I 
I 

i 

0 
C] 
C] 

[J 

Canc(~11iltion 

1101d 

HOUI-S U;;diltc Only 

F.E.T. TEST PLAN 
Field Change Sheet 

Gasis 

Basis ---_. 
(Gudget Hours 

---.-~-

i'\ilr~ a ~j l' r I S concurrence requi red 
Hours 

for an hours i :1 

es t ililil ted hours) 

Due Date ChJn~jc 

.- . 

excess of 
Hours -. -_._--
Basis 

-'-'---'- -

/,.J~'1~(, /: 
.- /} /7 t' .C'I 

---'--'--

---.---.. ~ 

:j2.J2.!:_C!.~aJ . . 

_____ /~~fj_((;c2,qk_<L_ .l.0_Lr.?c2 ____ --:~~-- (p -? P 
rJcility/Ar'cJ t-'lJI1Jter. Time Date 

Di:;triblltion 
----------

FilCil i ty/,'rcJ Supervisor" 
Ctl'~! "J c~ t ;.! J nJ ~1e r 
F:l~\luCS tc:!' 

Jet. ~.IJPcrvisor 
!=" E. r I~ () . ) r- (~ i 11 il t () r 
!<CS. C~:\jlner~r 

. "., -_.-............. ... -.--------~.---..--... ,~ ... -.----



F. E. T. TEST PI..fIU 
Field Change Sheet 

Tit 1 e I N-~"!..C:,:"TIQ!!_!£5.!:, {J.uMJ 12!2GI -7 ~ms rio . 
. __ ._'--..--________ ~_===FET rio. ~ ~ .:;::--77:'-'-

F . C. no. 

ileq'Jester_ (I.::!d~2b:11--( __ Time /~\--.'OO 
C Cilflcel',.:.tion 

il Hold 
l~ 

o !iOU1'S Updi)te Only (Budget 
;·\ana<jcr" s concurrence requi r~d 
for a'11 hours i rI eXC0SS of 
estilr.:lteci hours) 

C] . Due Oil te CIlJn~c 

Basis 

Basis 

liou rs 

Hours 

Hours 

B(lsis 

~ll(~ULic~.~:ioi~ ~//"3 ,,1/01 ~((F:U{;.ur 
';''\'\..'''::: rn/ "-I//("~« /((.,'/ ,-LI • .v'4.::...YS/>6 /-/::::-/ 
-_" • ~. - '-.J J ...... -r, _/ .. ....." J "..-J~ / 

//.-'7./! gu/,'!- rc.x...l PL/~f,L)E.e.. T,l..?.l.I(!I::. 

i ,\.;: i 1 i ty/i\I'cJ Supcn'i SOl' 
l-: It..t Ij (:; t tt.111 ~\.I] C I" 

:\~:"lr.lf~'.)tel" 

........ -.- -' -- .---.--.-~.--... -.--.-.. ----.-.- .. ------,----.---

cloG ::'lll'crvi 501' 
t n Ulordinator 
Rcs. l!'Si ileer 

Z :;-./ 
J 



F.E.T. TEST PLAN 
Field Change Sheet 

Requester ~btlda l1e'l£ r 
IX] Cancellation 

o Hold 

[Xl Hours Update Only (Budget 
Manager's concurrence required 
for all hours in excess of 
estimated hours) 

~ Due Date Change 

Change Descr:ipti o~ 

__ H,BS No.f,'1A 11~4J a 
FET flo. F£-r-~ 7- 7 8 
F.C. No. ------

TimeLPL21 Date 1/-16 -78 
Basis :rnstr4rt1en1- Fa,/Iure 
Basis 

Hours ------------------
Hours~j,rs less ~sT i7m'£.,. 
~ours dJa ll€/ 

Bas i s .14s:~L_..&.ilLtr..e_ 

CQn cej -the three p4/S€ 7esf5 at Q{)CJ8pm) 
6~OgpW] a-nd 8CJcJgpm CLnd re/qi€Jd dafo.., 
~qtner/n91 

Dis t I' i btl t ion 

Facility/Area Supervisor 
811dget r·lanager 
f·:eqlles ter 

.Job Supervisor 
FET Coordinator 
Res. Engineer 
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TEST PL~N, FET -lOA-78 
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INTEROFFICE CORRESPONDENCE 

October 30. 1978 
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RRGP-4A TEST PLAN FET-IO-78 October 30, 1978 

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

200 fREREQUISITES: 

2.1 Installation of'discharge (flow) line with appropriate 
orifice plate: 2,500 dialS" pipe. 

2.2 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 

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

2.:3 Installation of Manometer. 

3.0 TEST PROCEDURES: 

3.1 Data collection of observation wells (2.2.2) per table l. 

3.;~ Colorado Well Service will remove drill pipe from RRGP-4B. 
(RRGP-4 di~charge will be determined by L. B. Nelson, to main­
tain heated thermal quasiequilibrium between aquifer and well 
bore) • 

3.:1 RRGP-4A will be allowed to artesian fJow at apprax.imately 
25 gpm for 2 to 4 hours. Dtscharge will be maintained within 
1. 3%. 

3.A~ Water samples wi'll be collected, for chemical analysis, when 
the test, is inft1ated, and each hour thereafter. Cooling coil 
must be installed. ' 

3 1:' .::t Reset data col1act1on at the observat1on wells (2.2.2) for 
recovery, per ta b 1 e 1. ' 

3.6 Recovery for approximately same duration as p.roduction. 

4.0 DATA EVALUATION BY RESERVOIR ENGINEERING PERSONNEL 

.. 
'" 
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'. 

Time From To 

0-1 min. 

1-5 mln. 

5-10 min. 

10-60 min. 

1-5 hrs. 

o 
\ .. 

TABLE 1 DATA RECORDING INTERVALS 

DIGIQUARTZ RECORDER INTERVALS 

TESTED ~1£LL 

1 sec. 
) 

10 sec. 

l' m1 n. 

1 min. 

10 min. 

.-\~ 

,; 

t 
.I 

\ 

.. 

OBSERVATION WEllS(S) 

1 min. 

1 min. 

1 min. 

1 min. 

10 min. , \ , 
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;,~ . ;{: I';!t Ji '·1 J L : ; I;:; : r ',! : '! :"'.:-! . ; ~; r; r ::,.! \ .. i; ; I 
r;;,l! (',I i~;!, 1:-1 ~.i!;! . i,l I Ui'~ i':::;:l'~'t~ 

l.·(! PU~r'OSE DF I(',i 

'Th~ 01";1;1 .. 1("' p1lr'pO"lt: ,'IIt' I.C:.~.i:\l.i LIH.' ~·.'l'li I"tlJ' ,1 :' 

d:eti~oLl ni' !.'~·:L· !!tlY'tb.lll· ,I::.! il:':!.lllltl'~IIt.,II.il'll. 
P!.li:l!'I·i-r;"ll1ii't.'iiH:l!r:~; fill' iort!! r"li:1 t.,",l.iwl, 

- i : \, ~~ II' ;:' .... ; : " 

. Thc' t2~;'t • .. i{11 d\;~ck l,dL :.1',; 1:,1)'111':,1)".' ,!!I": ill'::.n!ll\I'!l:.t:il\!l .'_~':. 
(;lInj'li;lr~ilr~ :'~:<ld .... ':lii (1\:"I',it1l)!! 0:' !·!,'iI .::'::' r:II'," r(lI"!~':1 \l .:I~' 
injc:ctinntt,i', •. Hili :,!I::i i i,i"il" i:!!11) \,!iUl I·/;l.::"!!iill" .r-~ln~ :,'!"': 

test pl;:n<: "'!~li(h (1(1' ::il:!i!oIl' :(1 Li)i~·~ I.IHl'. ~:l ~,!~L:iLiC:tl' ~·f~i: .. :.:, .. ~ 
':.ill In''ovidv d.;l:L-1 iiZI l~:·!i~:··t, l\d~·f·111)tl .. 1 '"!in·! {~h.tl\lt:tt~~·i:~~·.;("'~. i·~~·'~: 1Ii'~ 
ilnd 'iC(~;rl 1)(J<J:h\;I:'i\'~~, :\;',1: .,d i I:. i:"1<1 i d.iI.,1 i.,1 ',1.:1.' ',,::,,;,:; :,,!' .' 
pl..1nt, 

J. [) ~;E!.L Uf\u~r;!!(Jlli:1l 
~-..•. -., .. - ........ - . 

!~cl1 #2 aL !~<!(t. 
of 65·13 fccl.. 

. ' 

iU ", 'l' ;': .. '" d r' iIi I'': .: ~ d ~ wnrill': r: i (1/\ 1':1' Iii, i' " 

!rl!~ \':1'/1 i', (.1',.,,1 /.11' ,I dC'!'/'.!l (If ,l:':~,' ·;:"t'l .. 

.... \4cll' Rf.:r;t-fi ilL "an 1,:iVI~!' -.. :.1' ,h'i II,·" tIl J.lJ 'Ilf .~~~;::: "('1': :;." \",';! 

: .'. is CllSI':d tc, ii 'kpLh oi 11,'1;; 1\"':. :·i.l,inl' I,.,,!. ci:!·('::!.li li'l: "''''11' 

OCGtlrrcd itt ,"Y)S :m/~) I"l'!, 

,1'.0' RC~f'O~iSIljILlTlI.'.J ----_.--_ .. - .- "-, '. 

1 .. '1 tn~JinC(!I'i!lJ \~lll dl'~:ilJ11 ,Ilid ~ll·(ll:tll':i~·t!lC.' 11(·)·;II,!!1('li:. "ii";! !ll" 
rr~r;ui!"crl for Lilr: : 10\'/ 1.1":1.'" .. 

1).? ... Ov·eri:l! r'(!Sflul\siLililv 111/' I'P!ldllctillq Ul1~ tc~;[." :,', 
"rCSilonsibilif;~, \II' l~d!l! i,:i'/I't' 1)i":I·'lti~lllS. 

Ii", 1,,/'., 

4.3' 'R(~scrvoir En~lifH'i)l-ir:rJ I,;iii itdV~~ 1.)rif!lc·I'C~;PllllsjbiliL.v f('l' :'"ll;i:w 
'rescntOir ('flqir:('u'''ill l,: tidt..! dlll':ll~i 1:(~,:ti.lltJ, 1':l:i.I,~ Oil ~~i I:!', 

, " • II r~<l ft R i '/(;,' Opt'l'd I. i ('n., \', i : 1 h,i',,',: l"l.!:;POI\~, i I) i ! i Ly fl'l' ILl t:.; 
'co1icct'jrlll II:> :'.d!(,(llIl"tJ ::1 r.ol.!,! I ill Uw ;d1~;l!Il\':I" (l';' 
Rt!s(!!"/oil' Lfl'.' illl"',.'ill'i. 

tl .. S C·I()S.r: CGo'i'('~'tltj()n ,Illtl ,),Jj':iit:,'!;itHl.·'h,il1 ht~ :', .. ~'.!ilit·cd. i'~.~;/ ::i'/I'l' 

OpCt\:tions 1,'lill ;;~. l·l·'.:q;II'~ihj ~::H' ,11, ~)!~\~I'dLii):~t'li d.,'.:',·: l·I.'.(:~lll·~·\: 
'for' C(jl"lt~t:t. L i 1:''; 1.1:(.' L{'··,! ... 

r":~S(:t'VU i /" 
dOl ~ •• 1 r ii,,' 
'fi L in 1/.1, 

l'f\' .. J!::!~(~l·i:!:! lL:i. .. u: ... '··!:t::',y fnl'~::'5 ' .. :i:l 
,-It. :t\: 1. !:iVI')·. :'jr·;:;iII.11 \,!i i t ht' ::l'll(' 
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Rc~~c}"V(}~I' :'!I~ji:l"!':'i!:q ,\,:i I i ;1.IVt\ !~If'" ;l)·· .. ·I\ !'Ih'i'~'!:' :1, 

cidLtI dllr,tj':l", (ilili ~~·ilt:I·~,jflii. 
.! l 

i·~r:·:Ci't.lt)i,,· 1 ::q!ll(',"':':':!j i. I·L"~i:llIi'.;fll!' (:n' :'\'l\\ 11.:(' 

r';()tldi.(il-·t: :),l:'dr::I';J'J':"~' h'li'"!'ll ;dl ;q"!'vin!i', L:'~:t,: \!': "'t' •• I.,. 

till: .:i(:I,!III'11 Ll" ;'1.111, 

Hor'k P;l<.~~a:it\ :"i.lJ-~"q\·~ :1',' !h'ql:l.!oli iPll ~·:iifl. :~I~:'! !~:'.tl'!· 
;lIld 1':C:';!'I'VO'j I: I lie: illl"';' il\II, 

'1.10 Tlli' COljflizoIllI 1,:I:'.I,'i'illil' i !"I i,ll"'\'inq 1':.111.1(/1..,', ;j:.:!~ ,;ci':;",:I: :'! 

d" tf~r'!l;J tr:·. "I fj'c· (.:a:r: i /.::1 L ';':d j' L I·: i vcr ~)!H\~'d L i :\~'l'~ r:,·,.: ; :::'; '>. 
i:; I., lit'd!! \)1' ,: i i.,!''''! 1,', 
!'i.lck(t~!(! 

on Cd! 1 

,',1.11 In til!:' e\I(.'IiI~ of ,) L\~';I, :1!i .. t"TII!"1. it'," ,,'I' ';"':~"""'!: 
i-ll'scrvoi \' I,;lj illt'",', 

'1.12 Rf?Ser\/IJ,ir"i II~JiJ\(\('t'il~l~ \.,j 11 i~l\'''''idl' i t' \!1I1:~i (;\!: ·.'~~1 {~ . ::':. 
tCI:hnici,!rt 1.0 1I11111ill ll ' LI",! i'i'(lil l'I"illl~:,r, 

,1 .. 13 ·,HRro i:{) c,llpply LI',,'i 1"I'luIII',I' ;::' ',(1:':1' Id,!]('l' j""",,'!llll'; '::",;' I.", 

Pl"oLcctilJII fcl' .. iJil.y ,1l, 1(".1. :,i!'I~. l'l'pvidl' i:\·:ic l; ,! :,:i'i,' 
cf(~sk Jnd s1C'!:pil!l,i ',lC(:\Il'~lilllltit 11'"';, /\1::11 !'I':,,;:i,:., ",11',; ! i,:it:', 
,1(10 Silfcty' cqll iili:lI:IlL. 

rL:l'\.' The CI:Ot.lll!i1illll :','u,j'.'I:1 I i,,'ld (Jp('I·,I!'.itlll': '\:;111.1(1.'1' ·;1;.:1 i 
l'(;spoTlsilllf' 'f(YI' ,jllipll!I!I(',;I.;llq Uh' t:h"!l~Jil"I·:;!..l'Lll:; tIl \" 

r. .., 

I 
t· 

J ." 

tClll!JI!I~;,lllll'" ill Li:.II1~;i lr. i ill(' "!', ;',1/ lilY:':: 
-.',.' 

4.1·1.1 P'ipl!! inc :;;1.11 i be !!ldillldillC'd ill' :1' :>I'C':::lll'i.'l'd 

<1. 1'L;: 

4.14.3 

'colldition 01 ,11: II'd~:1. 15 psiq. 'Il\' :111,\\,\: ,!'I,!';!! 
. , point, \,;lti Il: pipe:1 illi' 1,t.::Ii!llll·;ll:tIl'(:'; c~cc'cd ;'()I)('i', 

:'i p~ 1 i:le ~t"(:?ssur~ s!ia 11 ,net 2XC8ed 15J :JS i 2,il',: 

valve 'nlOVell1ent mllst bl:! 'slolo{ ~nough to ilSStll"C n.o 
water or steam hammer. 

All v~lve chJnqes will be made by or 5~~erviscd by 
a qual{fied or~rator. 

',' 
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li;I'! ::;d:.;'~· .. ;:.If~\i· \,!1\j)',t~ .~\ ;i" 

·',.·:,l·j ~·:,::.;·t~. >.:~:tl.':· ;''1.\\\):: ~ ;::' 

, • 1"! I: J i : ! ':.':; I (, I: ~: i !. j r If I - I.; •. \' '! "11' 
111 I ie, .. ~'.~:i;!'tll·.d,llt·l} Ill' ~t!·!.··'~'·:;)·!. 

! ~ .. i. '" 

~ . .l5 :~;U:-U ~·ri11 l,'n:,ll!'C :.~;,:L i:,! ~·: .. I~.f·l· vii I i hl~ ~~i'(h\~r';~r;t\ I. :;'" 

i:n.lin.L'iI :::l~ :liL ~·~.:t·t\~'~' l::~' .::; .. :l~~~} :J,ll1:..Il~; .!l;~·.:: ,.; '''',' 
F~Et~i. ... ·~ l~j !~~.:I~I-it ~ int', i:' dPf'l·\.I\/I\~! .}~:,,: ,'i':.,:" ,,', 

,I 
",.,;11 c"I'"\I'L ,,;, ·.··;i\1· :,': ·~"'.·\;1111 Freeze 1inc f10\"';$ ttlOe pcr·!:'i~~siblt~. 

• ' •• ': '.. .: I l' '. . ... "'.' I • 

,1, lEl l w:.un: experimental water can be trans'ferred 
·y.,ltil(li.lt ilit'-~:'rl'j'~'j'lIl ~#:ii.'! ~':;~I~r-~, i~l.!CCi.~~)~~. 

(J 

I' 
'~r,t F f.V 

:;. ~. 
i",' ',;;' :.' ,! I 

" - . : i \' ~ . ,. ~':!.' ! 

t.hc.~ l;oqni:':dfH-:t: t;! ~.:I!· :!.I~L :'!:\'·{·~·.~li)t!t·(i~.!\\·' .. ·.:.tfLl(:t.,~ -.! •• 

to 'I: J' 'j i: t ~ n, :; 'i t,: i) P l: I'd Lit;. 1 : ' ,I I , ,':; , 

~,;; i\ny (];'~'l";r,ill;l!)tt, ,f)!' 1~.':i:I': :'1,.':11,.1 i jll'I)\'I'dll~ I' ,ii'I';;;",: 'tnl',,~,,' ", " 

shill tlm'm tty UII' 1,:,11 I ;'i;"'I' ':ll":".t!:UIl', :i',!:I,I'1 I 'I', :,'i" ::,,: ":",: 

Exp~rim(~nL C~J(n'diltd: n.~' I.':' l!t,' ~·~drj·1..1.' 11;-. .; i::'j':11 !'('p:" \O.t·'i; .. ~( :1:, . 

.. ' °j,3 I<JfL l'!;\'I:I' t'lp(:i"oIi,il'w, 'i" !"",!'lltl',ibh' ((II' ;11/ '~i!I' ',:',':' ,,'; 
tl'ft~t1 f~ C(;nd 'i ~: i~1I1 dc\f\' t'liP i :ill L!I:".n1rc~h· [.h(' 'I;\~~l·.: 1. i f'll \.:' .1:1 

, f:xpet'it::r:lIl. ",hill I I:" 1'1':"'1'1"" i.::I:!,·,h,'I,,' ;'i :" ,1,1,,1' ";,1:<";:,·,, il:, 
':I<-llt l-:'j"/el' (ip";'.ri.il!JI'" ' 

~J , 11 , j 

'5,", ? 
r " .) .. l. 'I. ,J 

s: 1\, ,1 
, 5.4,5, 

5. ~r. 6 

"!Llldr"dOll', ~!dl.(l~·i,ti :<d:I'~., r;(\,. I,t',"! 

Hilt,,'r'i,t! 11.,11:,:1 i:I'1 ';,liC':'y Nt:, l;,)~i), 
Cli~ctl'i\:.11 '''i'l'!V :'it:, ldJ,lO 
!Iiljli 1)1'1~:':;III'\:/il'lIliH'r.ttlln,! S'I'"I.'..:.",;, >,)(,:: .. .1' j';n, :':'(';', ' 
t 11'" i'rot,:ctit'11 :',Y':i,I,:II\': :10, ;'0\0, 
(~(::I\~r",~l f'rni.c'{ ;. 't '.:'1' r"I\"!!li!P! <!!HI t:qtJ~il:I!(·:I"'. (';(1. {~,.~./;\ 

NOTE:-: [C]u i (l1:1l!1l t $h,) i i !It! i w; Ltl I l,:d d I 
",:~ j,l"O:i, ,Ii r~n', ,I', ,J!'I" il.l";- ;;', 

L'f'! . : O"'J( I' ~ • 
" , .", ' 

6,1 /\ pCr1;j,inellt pip::1 illl: II.:'; h"'11 ;i,,'siql1~~d oItid ill:;L,,: l.:'d \-oi ill (I:,:" 
con tnJ 1 'ltl'; '.II.: ':1nd I.! I , i :' ie,' I i ,lilt!!.",; rl'llin '\'I\! lilli'''.! :';' {:" :,11,' 
\,:(~nh(!,.lG ,1t :jG l't.it.h d nri:lil':i!.l:C ovcl'a'll {l1'(",~;1:1"(: ,1."1'''1', ,~l1d 
c(';p,=-}/)'ie r!f 1I:~!'!;;J:'!i : ];1\-; CdllLt'l/i ~ .. l)'(' L~1f~ 1!,)\': ,~r~l: .{)r" '.lit; 

desired irljl~~ct.iu:l ~·1·!L<~.' !;q:"f.:(:!::~J in,:~~r..t~~)t1 ~',(~;!!~\r':l·{:t~:}·!~ .. l~. 
. "r', l' .,' I \". "~ ("r: I' 

- ') 
I), t, ' 

aynr ,), [tld,I,I,I./ i / ,.. , 
,,' 

Tht: f:o 1: 0'" i I,I! 
fer: ill,:<.!c~i(!i1 

" ; ! i ! II.' i q~'. 1,1 ! J t 'd ,}: 1.:,1;, 
ill ,!h(IVC It~:: ::: ~'I' 

, ~ 1 
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~I:;) i rtlj l :Hi!' ~"~:' 
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;.~\!!:l. i~i\'t~l- !':'I'I':·IL:~\jl·~. 
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~li;':..! PO!'t. 1.111 ..: '·.~~It' p:;';nq 
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/\ :· .. II~;!·~( j"II!. i:' i!: d i:: ir/lIt}}'L: 'pl i ·.·.\.·t·(~ Lt-:It'· \!U:'('l' ;'1' 

()~l'\jef1;~ ~'JdLl'~' 11\\'{!i \\.'cnl'd(~!·~, ~.!q\~'l! it'd I,,'.:' ~':L"~'\~-\'l'::' 
Ln9il1c~~t'illq ~',i I! i:{', il1:',L.~lled h: .... 1!df1 ;':~V"l' i~!~\'I·.t: i~'tt:,,~. 
['ht..:Y ~~hil!i l.'l~ ifl:\ldI1(~" on f~r·~~~E-·'. !·~r~,"~;:·-i .. :'I!ld ;:t,:~;::_;:. 
:'!\'!-·1 :,h;'t 11 ., 1::0 !I,l'/e! ~)j'''::;';Ul'C tl':IIl:;c!III:CI' if p.):: i: i ~',: 
'.'Jf:l:hl.:tl:.1 i"·{;S';lI~·l.'· I~xi:;~s,. If ,II! i~xtl'il .erlc is ,l\'.lii,. 
,11;j(, in:;I.i111 Oil I~I((~P-S. rht~ l;l,(".'t~ll:; \'I,iL("," lt~'>'i'.i 
n:col'i\(;(',' ';h,,11 l)(~ iw,l:;llkrl Oil :~~1-3. :'iH-~i. i:~'!·:(;. 
,',;\·}-7, iH':!;[-/ ,lilt!. (r 11C!'.l.ltiv(: ;':',:11!il~,ld iWCS·.;l!l"(,·.·. (Ill . t.. ' 

nit: C('Ophy!:. ie,l i ·1".! ;UI'l'lIif~!ll 1.,1!'f\I:,1l'.(lI·y I·!i II :.h; .. \,;~',c(! :',1>' 
.pl"()c!il(~ilH' t'('m:~.\I·;lii;l·(! ;f1lj: i,n t;"ir -(;. i!,~r!. t~i'.'f'l' 
{}p(\rdLiclIl'. \'!i I: \:!"t'lil L~It·,'~-{·q;li.I-(;'d ~~tl·ip:lt\1-/!tJ1H';( .. ;·~'i'" 
·'1I1.d ',;f'l;j;~Il; IHI 1,:li' hf,·ljf~;\\}d·,:· ~f'(l!!r1':":il\lt fIJ1:,I'd:t'I'rH'~II' 
.ll, I IHI, IhUH' !J,' ~jrll j inq I )llllllt'/'l'ir:1: d·.'.i·~I:('d h\' 
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Raft R~ver Operations. The geophysical ~easurem~nt 
laboratory will also be required'when using the H-P 
downhole pressure/temperature too.l. 

6.3 'Abubblel" system shall be installed on !;RGE-2 pet' D ... i95 , 4;'01::)1 ,1!10 

410291. 

6.4 Immedia~ely before digiquartz pressure at RRGE-2 reads vacuum durina 
C pumping on pulse' and 72 hr. tests; valve out digiquartz, attach to 

. (or valve' into) bubbler, and record datJ per test requirements. 
Reattach digiquartz to annUlus for pumping. periods. Use digiq:;,1)'tz 
orrly' bel m'l 200 ps i . HQ.nd .record bubbler da ta from gauge whcn (: bove 
200 psi .. (A tee arrangement which would allow the digiquartz to be 
valved t6 both the bubbler and wellhead ~ould·be easiest.) 

7.0 DETAILED TEST PLAN 

C 

.7.1 Boreh61e Geophysical Logs (Well No.6) 

A 

7.2' 

7.1.1 Temperature log Well #6' in the shut-in condition. The 
temperature log must be made ','-lithin the 72 houl·. or Jcce:.;tJb1e 
period prior to the start of 1 ine f1ush and warm-up, and on~ 
between warm-up and pulse/testing. 

7.1.2 Fluid temperature log to tot'al depth', at. the end of 72-hot:I' 
injection test. 

, : 

7.1:3 H-P downhole temperature-pressure probe, .wi 1.1 be used durir1C, 
pulse testing and 72-hou~ injection testing tO,measure 
transient pressure change and used after' flo\'1 testing to 
·che.e!< transie~t recovery condition .. 

7 . .1.4 A recording wellhead temperature device \'/i11 be used durin~~ 
testing. 

Badground and Basel in'e Data 
",,? FC'; 

7.'2.1 Install the pressure transducers at vie]] #1 and ~ hours 
prior to injection into #6 begin taking hourly readings 
to correlate the pressure at Well #1 with the digiquartz 
rea~ings ·at Well #6 and Well #2. 

.' 7.2.2 

"7.2.3 

Controlled artesian prodllc;:tion of RRGE-'1' (con'stan't C)prn 2:. 3") 
wil1 begin 72 hours prior·t·o begi-nning injection and continue 
for test duration. The discbarge fromRRGE-1 'shall be set at 

'constant gpm and should not be changed without··penl'lission of' 
Reservoi r Eng i neeri ng and RRFO •. ··.Manua 1 cont.ro I. of \-Ie 11 # 1 
is permissible to maintain·'''set constant rates": .Hhen it is 
performed, record on data sh~et for well No. 1. 

Sample HH-3 through f;lW-7' (·if PUr.lPS are hooked up) in bottl,~~ 
provided byenvironmental·gro.up .. '~!ells should be sampled at 
least two days pri6r to beginning injection to allow them to 
stabilize. . 

8.0 GEOCHEMICAL TESTifl:G 

.8.1 Collect 1 liter samples from the RRGI-6now line at 0800,1500 and 
.-~ 2400 or if conductivity changes lO~. Use. premarked sample bottles . 

. -."._-----..-._- -----.,..~-_#_--:' ... -- .. --_. -.- -_ .. -#., • ..,.. - '~'--:---.'--:"--' 
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::.2 ··.,,:I .... )it;·r Add Step 8.1.3 During testing col1ect 3 filtered samples­
'~'. ~"l. .... " 1 Hter ~ Collect one at 5 ta rt-up,l one duri nq •. and cne c t 
"HHt:, 'Tthe end of the 72 hour injection testi.ng: Collect at the 
. ~. ,RRGI~6 sample tap. Collect and arrqlyse per Chemistry Er.gr. 

··requi"rements. Collect filtered 1 liter sa:mples ,every 24 
. ____ . __ ~_hour.s of' lnj.~ctiol1· testin.o.. . . 

rc.-· z.. 

Tak~ three(3) one.1 iter s'amples within 2. hours o.f .the end of injection. 
Mark'the bottles with the date. time; 'IFET-22C", initials, and "for Fe, 5 
c.omp·~ete analysis." Trans:port to Idaho Falls with. the next available £'-;;;/7/ 
ca 1"1"'1 e r . " - I 
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' .. ;1nd·~)t.I(~·i~:·I' 11 d;l."l t.l1Jrinq !\I'nc(\(\d:lltf 11tH',!':.": ::\:1~'" 
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'n~tl.if ltltl\\~i f~O(r~ ~I. 1 Il'lit: it~~'!:l('ntf.: r:nd .. r!l"~~,!':!lr(\tlLdLi\)!i rl'['::: i~:-::~;' 
Lu ;·:::f~,I-(1 I!\' ;,uI'j{:'.'i'.: 
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9, 1. j' 
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.-I. J.. II 
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,), ~, 10 

III:; Iii j ) i I,} 1 \1 :; I. it'll t i 'r it:: d i ~I i 1I11.1d.',:: ,Il \'".' ~', . ,lI :.: ~ :.1',: i I: ... ! II C:'~'l'. 
~~....-.,., .. .,.., .... '·.iu·:r; i·(,. Record 1 i"e' v.o ltages ~ .1 l I::':'" 

i't'tl!.I:I'i I "t 11/: I ~.{.'( \? : I :!( r. 

!1::;[0I·11 r'l'i',.,,, P"'''';,;II'C IId;r'\,' :'"n,'(.',.r",i 'n 1000 psi readable 
:~n"tj~d!'t~';L f.r; P'i; .1:. 'l\~;~C;'-~\ ',f~hi !~;,t~!-:-\. i!I'~::~'"'\ 
Llll'~"J~ilt l:di ihl",1L:nfl. r,~ct~~( t' t'1:()1~' rl·i'C.\::~lj,,~, . . 

'I;;;; (':/A:. ~/de~, !\:;I' /.-s= 71. 
. . ... ~. . 

r;r":~fl'i i p1: :1~t·!~:'1.I' ;ll'!-' (~l·,l\"J::\r:. i\J,1:!l~3" P~·;·ltr~{:~. :',),;',.:\ 
rl·t~!~zili\r.·. 

:u\L,J; 1. t\~·;iddLi·1111 1'\·dlH,f.1 1l11 lj~l'/..t"~· ;)t'1· drd~·:j::1J .ii :"I!.~. 
l'i·!)!.I'f:: . I ;'1)::1 JI'I:I"~ i.nc;, 

lll~; Lii II. ,iJ.'i'I;iu~ i' i .1(" 1'1 (i.f';' \ 3.370" 
';)}',1v/i Ill! /j:! 'W::. 

::",1 

I :; .~. L:! I: ;! n\.'.: 
and FC 6.6. 

.' . 

!~l,:ro ~"'}/f.. :...y~&j).! Lt' 0/ -:-.,.j-: c~ f 
ill';l.rtH!lclltilL·j·(}iI f'f "'-i~}, ['~: (' ... '.: r-i! (;-:.: .. 
Referenc~ Drawing 411403. 

!':i~r-l)~ ~ ·Xi;~.:lti' /.-:',;i-~?'7 
!n',Li11 i'!1i i,·[!. I;-!/', .tlld (;-:') !'1:1' !1\'i!l. :l\i:\(l.\. r·/I'"I;'" 
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Install 'in-strumentation per Ray Sander's ske-tch of 1/11/79. 
pressure 'and temperature,readings at four(4) hour intervals 

Take 
on 

Data Sheet 7. ' 

,'.:!"!.il' P.;I·t(·~f:jl\nL~r·i,~ diqil~tJ,I!:; . 

,i f tiw'l ll:i 'It' :;)Q~', i t i \!l~ \,jii 11 he,l"i 
t3LZ iii ';4 ~ P te.JZ ~~ JZLU: P . ' ' 

r';j:: :'1.1'1,' 
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vo 1 tages. -1;r- S I rG 4" 6 . 
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: '. ' <. , !. ~",' ~ . , \ ,'\ ; : " ; , 
',~:' h,\·:. 
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9.4:3.3 Adjusi setpoint of 6AV6 to 100 gpm (null meter 
reads zero~' balan·ced) . 

9.4.3,,9 Set controller in automatic, and conrir-m nO'd' 

0ith FI 6-10 and monometer. 
'C 

" 
i 9,4.3:10. Begin taking obser'/ation.v:ell d.Hr1 Jt ",il1~!1\',j:'~ ,~ 

hour inte.rv111s. at beainning of 'wor-mup,. 

c 
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I 

9~4,.3.1l ContintJe a'rtesian flo'.'! from RRGE-'2 f~r approxi,:lately 
two.weeks d until temperature.at~RGI~6 has stabilized 
(over. 200.f.), . '... .' 

Q.~ .. ,3 .1.2 Record manomei'er and ·flow,indi.catorvalues e'ler'y 
12 hotirs o~ Dita Sheet'S. : E~sure ore~sure and 
temperature recorders are function'jng each day. 
Record discfepancies in comments on Data Sheet 5. 

I. 9.4.3.13 Hithin twenty-four (24) 'ho~rs prior to step 9.5.1.2. 
[ " clean strainer 'at RRGI-6.·, 

9.4.3.14 Continue injec~ion through step 9.5,,1.1. 

9.4.3.1S. Prior to pu1se. testing, run a tempera~urelog using 
~h~ Geophysical,Measure~ents La~oratory, 

" ': C 'I". 
, ' . " 

9';~.3.16 Se~d. wani1U~ temperatu~e,and'pre,ssure data to FEi-UPO. 

..' ·1' . , RRFO , ", .. Date -----.. ' 
:. NOTE:' 'A) , ' l'Xt start' of, test, begirl col'1'ectio,n, of., f.lu,t·d s'amples 'and RRGE-l dat",; 

.:- ' " Collect aatci per Table-·,r. for 72-hQur test and Table 2 for pulse tests. 
:'Plot fo'r.a.ll'.tests per Figure·l.·'Ifat'any timedl1rina' injection 

,and recovery. a digiquartz recorder fails, manually record data. I'-t, 
'the 'end of pulse' testing, ~2-holi,r injection,. and 72-hour recovery, 

',' dat~ ~~crudi~g digiquartz ta¢es' shall bi sent to, Idaho F&lls . 
. (All data) , , .. ' 

, " . "..... ,.. 

B') ,rf(ii:1je~tion testi,ng is interrupted '(see"S'cheduleZ)' proceed to 
,the recovery portiolJ of the ,test as ne.cess·ary and',collect data 

. .. '.dGco!,dingly .. ' Con'tact '~ese~voir EngiJ1eer,~" : .. ;. . 

C I' 
'1 • 
I, 

! 
. j 

'. 

•• " ." " •• , I 

'C) <.The J:ohnsto'n rnjectio~ Pump at RRGI-6 it1all:not'b'e ~perated continuously 
-: .. :6eT.ow, 400 gpm." The :Peerl~~s, production' pump. in 'R,RGE-2 shall not he 
.. ,'. op~r-a'ted continuously be10w 700 gpm.· ',' ',. 
: . .. . " . . . . .. 

'0)':,' During recove~y,p·e.r;·ods. uti,lize artesian flow, from RRG~-2 to fill. 
'.'.' 'RRGE-2 to-RRGI-6 line. After.line is, filled begfTl,.20 qpm flo\'I 
. . , to RRG,t -6'. pOne!. , " " 

: ~ '. . '.. " ' . 

9.5 Pulse. Tests 
11.0 

'. '9_5.1,- '.g.ge. gpm' Pulse iest, 

rnstai 1 downhol.e pres.s'ure/tempe·rature. probe 
\vHh Geophysical' Measurements labor.atory. 



... 

~ c 

A 9.5. ~,2 

I I l) r , , 

t 

.I,:J," .. ) 
, ' . . 

.. 
Pl;:!lP r~RGE:-2 al1d ir"ljcct il;.t6 I~EG1-G at. ::no 0pl:: 
+. ro::~ 'iJlJintained con$tanf. (;. ,L::}·r(1)' 1 hOtll'. 
C'ol1t'ct d.lt.! pci' 1.1111<:.;::',. ,1iid ':'1\1'1'(' 1. 

Sto~" tfH~ ~ln;'ltPS at !).r·~GE-::. dnd !\~t;t -rl. 1 11'~"'! ;·:F,L;!' -~~ 
to Chc "fi 11(lnd ,tt I1Pl)-ro.\inl~itch· ,:'iI (~f1'1! '1'::11" '.':!':::': 
6Vi4 J·ndJVLS,. 'F!Il\-l' i~R\~1-6 tC)' the ;,G PO:1,j di: 

it P p I'OX i IIF: te i y 20 Ql'iil US;' [19 the \·/e 11r:r.: -1": ~'/,1 :.:;;::;: 
1 i ne, COIl ec teLl t:l . pe~ Tab It? '2' ,~I~d F i ~~:1I'l': i ;',,!' 

. '76:- nne (l) hOUl', ' , 

" .' A'Gld 
' .. 9: 5 '. 2, . ,).00. '9).1111 . PLi,'! seT cst 

c 
, '.' " .. A', ! '9: 5.2.1 
'. : ',: .:" ! .' .' 

. '. - ':. ,-8/X) 
Pump R;~G[ -2 a !ld: i nj ect into' RRG I - G ci t . ..;.ee- <] !":: 
nlaintained constont for 1 nObr: Collect 'data ·per. 

I \'.1 9 . 6, 
, '. . f . . 

I . '. I . '. 

B I 
! 

" 

, 1',' : 
. t· 

1". i 

1).5. ;·2.2 

Table 2, a,nd' ~i9ure 1. -' , 

Stop t.;1(; pump';' at. f~RGE.,.2. and f<.1,{Gl-G. F]o;-, ~:·:CC.;: ~,l 
the f!G pl)li-<.i dt. ,wpro;,'ii'latc'ly 20 9PHl' ,,,:,ing \:,lh;:~ 
6Vl·l "'id GlflS .. FrOl'! rmGi-o'to'thc"G '!lnnrl ;It 

,!pproximately 2Ll'~JPIll osinC) th.(~ '.-.cl1he,I;': '::.Il:!:::!' 
line. CoJlcct ddt.:1 f..'er Table Z'\)r;d Fit;;lrf_~ ~ (,'d" 

une (1) hOll~', .. 

7~~'? . 
'Fh:l\", ('1I1d In,icct at·..g.e.e q;li~1 fo)' 72 hOlll"S 
------ . -r- - ------ -.'-~ .. - ... :.--.---. 

9.6·: 1 
, .. ' "~D '. 

Pump HRGE-.2 -and injeq into RRCf-G. at,..&ee. 9P!:l'r 1.0.', 
tliaintaineu COI;S'tJilt (I- 3';~) fOI" 72 hOlll'S: 'Collect·d;it:.l 
per Table 1. P}ot \'/eTlheud prcssi.ll~e_ ~S' t~1:;C0I1 st.:!lli lor.1 
,gr'uph paper; ·sec Fi(iul'c 1." , 

.. ~ - ... 
I\fter'Z'l ho~'rs'.of·.in·jection alld bc'fLi,;~e 'the c'/ILl of 

,.' '. 
i njccti on, reIIIO';'.? the dO\'//1hu 1 e. pr·cssi.n·C/.t:l~I:Il1(~I·,J till'\.! 
rrohe ~/ith,the Gcopbvsical He,'lSlIrClllents L~t)OI·i'ltr.l1-v. 

. " . 

g .. \ 

.1 

I 
'1 
.1· 

!3 f 

! ~ . 

,I. 
:.' 

·.Instilll the tcniperilt~I:C pi'obc illld.n:m:a ·tCmpcr,',1t..uf·e 
profile·i)1' the bon~hole: i'{Ctll(')VC' tlH~ tcmp(~I'cJtlln~ 

. probe. and reinstall the, d'o\~~h'ole PI"CSs.UI"e/::emperu\'lJ"I·C 
pr:-obe, . " . 

9.6,3 'Stop ~he' bumps ,at RGGE-2 an~'RRGr~6, F16w ~RGE~2 to 
.... ,the'i!6 pGnd ~t i1pproxirnately,2·0 gp,m using·va·lvcs 6V1·; .1I1d 

.' ' ... ' 6V 15. . F10\,{ RRf:~I -6 to' the #6 ['l'mid at ,lPprc:\X i lIlil te 1 y 2() <J,HI: 
" .. :' ',' using the v)clHlc.iu'\Vulllr--Up line. Collcct·dattl per T,lbl!! 

" .an·d Fi guni L ' 

9.6,4 At the 'end of 72 hOLlY' n!c:o'le~'y l'ell1c.,v~ d'o\'II)ho!c jJ'rob~ 
with. Ge-ophysir..:11 ':·lr.i1surem~nt.:;· -Labor~tory, .' rl1st~11 

'. i .. - . tempel"ature, p,rolll.! .and run c) t.l.!!lIpc;'aturc: .1.o~ ·lo,'tl.1L.ll 
" C/":', . ,.'.:- - dcp tli . Rei-ns t'J 1! t!lC do,:,nh.o 1 c p t'es sur~ / ~C!11pC~I' (1'~11 i-.e . 

I. if .. fCL probe' ." .". ~ 
, . :~,~ ,j~t,(/ s:c:..f1:4, u,;a.'V>'1U.-I.l J?!-t.v ~,t b . ICC' j~'" . 

£:fot.? . s.i: ~ . £;- • _ I, r:....; .. '-' , ' 
9, 7 .' ::7.c:tl::.s~ll /' u 1 s [~...I .s..~t. ,.' ) t.i. I' -}" (p' -( ~ 7H:: .-t t. .... ~. 

" 9. i: 1 
c;6 t;) 

PVIll;J K,~G[-2 and inject: into··[(2GI·-G ,1t -r-oo r.::!'111 + lO':: 
·':llai;.taincd CO'1St:~!1:: (+.\'.1" ';-(:)' 1 !.,(\lIl' .. · c")11.(~cT d,~t0 
pel" Tab i <2 2, ,1.IlJ F i !Jure L.. 

,F .:..' -& IUiJ 
FC.: -' I . .!;/_-:'!/,'; 

. '9, 7,2 SlW t!J(~ ~')iJ;I1'PS ,It r~r~GE-? a'nd 1~!:(;!·-6. Fh\·r R!:GE·2 to the 
M" ', .......... !f.6 .. pon~ at .:q)~n~oxhn.]tcly 20 9pm u$inb' (J(llves .6.vl~1~{\nd 6··i~5. 

'" .. 
"'ft'!'~. ~'_.' _~...,...,. __ ' _",~._._~~.,._ .•. _________ """:_._._. ~ __ ---_:-._:..__.-__ -_.-.-- ••.••. __ • __ ---'t. .. .. .. 
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" 
/'-e:.J:":'O~:? :;:/VJ- 'r.Q.£.YN " (7:;; (~ii/ N:?Y ,S .. ' . (770'7-=1 hld'~ (:'C// rY~'h·(7.7 

I 

SJ/' S" s £.. , " ·O:;i;j'/(?Ccd 

, ~l 
/, 

d.2.LS ..LlY..::?d?cf · .... t--.(d':J' OP/=, s/ 7?...?("?7 '7~ .. O,L'\y/: (7n;:r,?-,' 

-.//-L (yp ~"7:)7--;:r:7;;Y_:jyc.? '?,1V'7 ....1.~/?J\·O~y r,'7Y/in'':~-:Y- './'v/ IS' 

.. s.'::t,(7::S E??"d En-","? ytsc' 9C?'-:":'" 0-.6' 

r:/,/,y" .... r//Yl"'/ O..k. 7.:::t. ?;?:-:?o,j ...L.~ ~ /1 c: 3.7...f...t..·(/,;,,;P~/'-:L' :-!. 

'':;;>(7'?b'/1 ..L3'7 (V~ .. :? :-J?~O? . - "E (I,~ (V;;;'d'O.: ~ 

-;Z~, ? ?~;7,. N~Z.~' (?1.;;~' ·!?'p.:-.,;'j,YO? - t-.1,7 ~ '.Li·.?/YS '7 

(U·:77.:J /.ll~2'Y.0~ :';;:>,::/.;(9' ~ M ' . !?.,.¢-, ? ?:? ('7 . ...L,urY'S 7' 
( . 

3,.')'/7 C"~":):>v ..}',-/ 

. 7 .. V .. N/";';Y~y,-, ::;n ~ 4;>*7 '-:t ·"tV ('1'/ df';:777I7_"?£..L r"'v;,,/ ';) ('" /y <";"> 
.~ 

) 
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.' S'9..L.(S//?O::?J".i.:.)"''>'/ , 
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9.3 

Flo\·/ RRGI-6 to the ij6 pond ,1t ap~,n"(l;';~l:I(I'tr:ly 2(j, 9J'!'ll:S il1~; 
the \'/~nhcJt! "·J.lnnup line. Cojl(~ct' d::ta i'(~~- ';>hlc ? ,Hid 
.Fi911n~ 1 [:OI-:on<;,(I) !iOU1· . 

. SOO· ;'iD~i' Pulse' 'T:~s ~ ___ t· _____ _ 

98,1 ?uil:p RRGE-2 and injr,!ct into Rr~Cri-G ~1~: 9nO 9,1:1i + l:": 
maintained constant (1- 3,n fur 1 !~G;:n'.' Collccf d"t" 
per'Tab:e 2, Jnd F;'JLJre'1: 

. 9.8 .. 2, 

9.3.3 

'St'op,'the PI1H1~lS .at HRGE-3 and 8f~r.:[-6,· Fll)\'l r;~GE-2 t,) 
the ;~6 pond at .10pn:iximJtely 20. Srl!ll·lJSiIlCj v(,:1V(~S, 6\/1'1 
Jnd 61f1S', Flo", RRGr-6 to the '.'6 pond <,t (lpPl'o:<ili!ately 
20 gpm using the \"ellh.ea'd \-/<ir:m:;'J line, coned OJt,l rl~:' 
Ta~~e 2 and Figul'e l,.for onc (l) hOlll': ' 

i'd' t(~ r re cove "Y n~I:1G'JC.· the dm'lIlh01 e' P l:C s's ll' rt; / r.';llIp'e ,',) tu I''': 
p r:~b(:.: 

}{!;FO .-";/dSlJ6flL --,'-'[)'; Lc: -(-::.~~C;. ~.79 
9.9 .,~~heF(lfst:rc~eives an s',)f11plt~S not ~e~ted alld ~c~t:~ .. 

',Chemist·ha.s .r·cceived 'an saillples .required by ti~st· ill1rl p~I'f(11'1;:(~;j 
.pcr)3 .. 0.; '.' ' 

",Time' --- Chemist --. ---.. ------. --,,--,-. ---: 
~. . . . 

9:1.0 .. 'All ·dJta re.quii·ed on .ua't", s.!l.eet fo.i' flo~i r-ote of Hell f!l. collect!"i. 
....... :. 

' .. .Tim~~/ t'~ RRF9' En9..~;12j..ffN~_C·atr.':"L~Lf._~.!f . 
: Ti.me Res.: El19 . ___ . __ . __ 1;<; tc __ ,~, __ "",:. 

9.1.1' . Remove,' s ton~: i>n~:,~rve .. ,lndjlri)'tec t J 11 f) i pi Ilq .ari<.i . in:; tl'lm:l~n tcl ,: i ",I, 
, ' .. ' • pe'l" ,9.;1." Per'for"m general' ·cJe'iln':'up or \·jcll , ,H'ca.' 

.' . .. 
. . 

NOTE:· .. ·Oo not'remove any perman~rit piping or il1stnnr:,ent:lt:iol1.' 
,,' " . . 

.. 
'10;'0. DAiA REDUCTION SURVEY 

:·Reser'~oir. Engineer ,,,,ill. perfo)~ll a data reduction, $ur'vey or; d"ta coli,c:ctl!':; 
'\lith 90,j!=ctives: of'test in,1I1il')d and repOl·t results not !!!Ol'(;! tf1<lrl 1<1 

Itor:k'ing days after cUlllplctiG~ of test. ,(Flo,·, test c1ilt(l n~rrllircd to 
, "p)ant. pumps \',i.,11.be eVJ1.uated by Ocs-i'911 Engincer'T110 c1~d\·,i11 :1(\!·. he 

.. ' .,' .. the 14 day. repdr'ted l'esG 1, ts. ) 
.. - '.' '.:. .. .' . . 

On .'C·0l!1p'li:ti0n ',jf ce'st at:RP.FO one copy of comp'leted te~t pi(}Il \'/ith' 'sign-off,s, 
to be rJ~ i i ve rl~d to f(RFO at Site ifl.. ' 

.... " 

.. i(I:FO .. __________ O"te..:._. __ _ 
" 

. ",; . .... 

, .. ,'-' 
..... 

r;,,::,' 
,.'1". 
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!' Va 1 'Ie' , 
I ,Number ' 

I 

2'1-:-4 
, 4'1...:5 

2'1-! ': 
2'1-2 

.' " 

'2V-3 (Thr'q'tt1edY. 
: /;'1-4 ' . 

6V-5, 
·.6V-l 
·6V-2 

....... 

. 6V-3(O~en)" 

Table 3 

Va.lve Condition I . . '--1 
Open' SilU t R!~FO S i en-Off, 0;:, te and Ti nc 

X 
X 

'x· 
X 
X 

x 
'X 

I 
.1 

! 

I 
I 

! ' 

x 
X 

i 
l 

X :.1 '. 
X I.', ': 

• I .' 

j .' 

i ' 
: \ . 

2'1-6 
2'1-7" 

'< 2'1-8. 
2'1-9 . 

, '·!V:.16 

'. i •• i i I 
.. " iv-n 

: IV-17 
, 1'1-19, 
, '1'1-14'.'5 

"1'1-'13;·, -
:, Iv'-15 ".'. 

.. '; ; '. '3V-.9 ' " 
,: ·· .. ··3V-6:· 

3V-3 
, 3V-7 

6V-'12 
tSV-13 ........ : 
3V-I0-.· . -
·3'1-11 . 
6V-.11· . 

. \ 6V:'8 
6V--I0 ." ., 

: 6'1-9" , . 
... '.; 6V-7' . ' 

~AV-6 . ., 
''':' 6'1:14, , 
" " 6V~lS ,,': 

.. " ' .. ... . 
. .'. 
" , 

. " 

, ' ',. 

',.' . X 

:', X 
. X 

'X 
X 

':', •. X 

·X 
X 

x 
X 

.. x 
X­
X 
X 

X 

·r I 

.' t, .. " 

-, 
x 

x. 
. X:', 

x \ " 
X, ,-
x. I 

.", .. 

X 

.. 
X 

" . 

" , 

I· 
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Data Sh~et: .for .ljell n.· 

Datu will be'.collecte·ci and"recorded on data sheet c!S .follov/s: .. ',., .... . " 

"A,f·':·P·r·;or.\:o st~.rt'or:f·'O'.·' te.st on li~ll fi5;-reco;-d da:ta' ~ver.~.4 hOl~l·S . 
. ' S') '.:- .·D·u;.i~g. fi~~:, "~e~~ ~~. ·\Je·i i "#5: ·recorct.:data at sta.r~· ~'nd ~very' ~,~~.;~ 

: ·,thereafter .. .' . ..•. . '. ; \' : .... . 

·· .. c):·~ If"~nY'ch.ange occurs in flovl rate'crfHell f.!l, hand throttle'as 
. ... ·fcillows;:.· 

· ",1) Re!=ord rate and til::e, 

:. -> " .. :'.~) Thr.'ottJ e back . to:' 22.5 O?f·l· 

. '::.;3') . Rec:ord'r'ate' and tir:;e 

, ~ .. * • " • . . 
: ~, , 

. . . . · . 
." . 

.~ I ' 

" '.:' ". * 

, .... ,' .. 
. ' .. ',' .,. 
., • y. ,', 

,::-'" " ; . 

" .. ' .. 

" ' .. . 
. , 

", . 
. ":. ,'.. .' ..... ' 
.' ." 

. ".,' ~', · , · . 

• . ": ,~. ',.. • •• , '". I 

. . .... 
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' .... . . ' 

. . : . 

, . 
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.. . . 

. .... : 
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.. ... 

-'.,':-' ) ,-',', .... 
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F.E.T. TEST PLAN 
Field Change Sheet 

" ' 

Titie Flm·[ '1Iell #2 Injecting in \~ell ij6 :\·/85 ,NO. 
____ . _________ --------------....=.----:FET No .--;:-F>="E-=-j -:---2'"""2""C-

F . C". No. _' _1,,--_ 

r(eque s te 1"_----:8::..;' .~'..;,,~·;.;::ie:.Ly.::.e.:...r _______ T i me 1400 h rs . Date 1-8-79 

GJ 

o 
o 

Cancellation 

Hold 

Hours Update Only (Budget 
Manager's concurrence req~ired 

, for all hours in excess of 
estimated hours) 

Basis Instru~ent Breakdow~ , 
---~~~~~~~~~------~ 

"' .. 

Basis _________________ ~~ __ ~ 

Hours ___________________ ~---------

Hours ______________ ~------------~ 

Hours ____ ~--------------
o Jue Date Change Sasis 

------~--------------------~ 
fhar.ge DE~scription 

):/i"!/ztl) Step 7.2 - 60 hOUI"S will be suffici~nt data colJectiori and control time on 
RRGE-l. ' 

~_;::f!(2)Step 9.3.2 - Check recorder at SLM offset well to ensure clock is '.vound' 
and on time, and 'pen is inking before. start of test. . " 

b'I''''J~) Step 9.3,1 ,- Since no more digiquartz are available, data at RRGE-2 '~1.i1l be 
hand recorded. ',' " . 

. 4"/.".r.'4) The first pulse test \'fll1 be run at. 900 gpm, the second at 800 gpm'·aricf.'the: 
.72,hrs at 700 ~pm then pulses at 800 and 900 0pm (steps 9.G.~, 0.5~;~ C 
~: . G, 9. 7 a~d ~J.:l). . . ':' ' .. 

Justifi cat; on 

1 ) Data collection at RRGE-l not started 72 hrs. prior,to test star~-up. 'Do 
not delay because of it. , 
I3U1 offset \oJas not- included in an observation' well. Res .. Engrs. no\-, believe 2 ) 
there may be interference between BLM offset and RRGE-2. 

3) Digiquartz at RRGE-2 was blown out. No others available. 
4) ·')Hel1 will draw down too rapidly at previous rates. 
COnClll"renC; . C\ f ~ 

;:, _------T ;:;0 I J..--r~J fi',hV /.Av-/~/1 
,~-~((d.-/:hJ::r /Q'l~t-,<_' _4.._~,.:::U::..:(V:::..-. __ 
~ Reques'ti n9 Manager Time , Date 

/ ?z;d;;:/t0l.- <7;';;' / «? r / -J.f2./::d=:....>..C-'-) __ 
, S"Jdget l'laneE~r Time 

;\pprova 1 

/~;;¥'/~vV 
, .. YaciTi ty/Area t,1anager 

/1-; S- /-9-77 
to Time Date 

Jistributigl:!, 

" 

Faci1i ty/Area Supervisor 
Sudget i-lanager 

Job Super-:isor 
FET Coordinator 
Res. Engineer 

" ! 

;:;-~/ L1:"~I'!>"~' 
.;--. /.. 1/ 

Requester" /- 9-77 _~~";;?te~i;-=' 
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r.E.T. TEST PLAN 
Field Change Sheet 

Title ___ Elow WeJl-12 Inject into Well #6 \.JBS No. 
--F~T ~io. ---nc 

------F. C. No-. -..,.2-----

Requester B. ~1e~:r ________ Time 1400 Da te 1/9/79 

(] Cancellation Basis 

i-.J Hold Basi s 
,....., 

HOUI-S Upda te On 1y (Gudget LJ Hours 
Manager's concurrence required Hours far all hours in excess of 
esti:nated haul"s) Hours 

0 Que Date Change Basis - _._-_. 

Chance DescriPtion ---------
~r;?"( 1) Del ete di giquartz and 1 i ne vol tage recorder at RRGI-2. Step 9.1.1 

~~f.i'~2) Delete PI 1.2 Step 9.1.10 

~,A3) 'Oel~te "per dwg 410181 ~nd 410291" Step 9.2 

. ,4;1'1#1 4) Add "at site #6" Step 9.3.1 

__ ' 4 ;11 1?J 5) Delete BLM Offset requi rement in Fi e 1 d Change l. 

~_l!.~.!=J.! i c: a t ion 
1) ~o digiquartz or line voltage recorder available. 

2) This pressure indicator is on a dead line. 

1) Bubbler is installed, but dwgs no available as 
. 4) C--\adfication. 5) Not able to get into well 

a check . 
house to check. 

concnl7'rence 

.~~~~~ 
// Reques t i ng r!anager 

;; 
/$pY J-7-?f 

T-(n;e < Oa te y / 
// ~ t-/ . ., , 

-- :.a~8u~g-'e;.;ct:""r"-!.aG.r./.a:"'gU;ee:::r ~~::::z....::::.--

~QE.rova 1 

~~~M>?dv yi 1 i tY/Area ,\\anager 

Oistl"ibution 

Facility/Area Supervisor 
i~l:d(]e ~ r·1anJ.sel" 
;~eque::; tel" 

j 1<2 ~ __ _ --1--,-'-9 -2L[' 
Time DAte 

/SS-'P ___ 2:J-78 
Time 

JJb S~:;lervi sor 
FET C:v)rd i na :or 
R2~. L..r~~~~!'1eer 

Date 



Page 2 

.)::fr/lw, 6) r'n Ta.ble 1, delete the min. data requirements on RRGE-2' 
-- b~bD-ler. Collect data )s rapidly as oossible and record 

ttme, 

;:!/:1I:1 n Add Step S.1.3 During testing collect 3 fi1tered samp1es-
1 li,ter. 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. 
requl\rements. Collect filtered 1 liter samples every 24 
hours of injection t,estjng. 

Justification 

6t It l'S not possi'o-1e to collect bubbler data at 1 min. inter'fals. 

71 Addttional chemistry data for chemistry on RRGE-2 and RRGI-6. 



F.FT ~@~ 
.¥~ tIl~p ~d 

~J2 /O~~ 

, %& /, ~ ~ - F?fij2 d~7t-7z:;;;!b a-J-

~"()J, 37 ; /':'/0 - 70 tv~·.k z)~ t24- ~ 

/'f1AT rf~ ban-~ C)-~ 

.. 

p!~. R~R;: 
k/ V ~/'__ ,eerc-

6;1 -:?~ FET 



F.E.T. TEST PLAN 
Fie1d Change Sheet 

Tit 1 e J..::_I-I.L...(..J..('~/)_.I:.k,...). ~R:"';&:"":'7:..:::£:::...--..:: ..... ~J~J~T:-.t;;.Jt17'1.j...l:' f...l.c_ti-.__ ','ms No. _--:,-,,-__ 
_ RJ? G T - (.. __ . ___ FET :~t) . ..:.2._)<-=C_, __ 

Requester -404 .d)~!$ C k\ 

. 0 Cancellation 

o Ho1d 

[l Hours Update Only (Budget 
- Manager's concurrence required 

for all hours in excess of 
est~rnated hours) 

o Due Oa t'e . Change 

'{hanoe Description ------

.~-127~ZG:~~ _:..:::;~...;..".i;Z_ _.~~ __ _ 
Reqaesting Manager 

If? /-0. 

,'\pDI"OVa 1 

_~~----r 2tI ~2!k,d.?/ 
. Fac(0y/Area M<lnager 

Q is:: r i bu t ion 

FacilitY/Area Supervisor 
~~\ldtje t i'1;H1Jger" 
f::e<.,uester 

F.e. No._~ __ _ 

Time_d3....:.G. Q Date_L::ID·- 29 
Basi s __________ _ 
Basis. ______________________ _ 

Hours __________ _ 

Hours, _________ -------

.Hours ____________ _ 

Basis 

-231 '-S-
Time 

I C J'-7~ 7Z1.. 
Date. 

;9,J/5 j- /C-77 
Da te I . Time 

Time 

Job Suocrvi sor 
FE: Coordinator 
Res. ~li'Jineer 

Oa te ; 
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________ . ___ EET~_,5) y_~~,_E-.c, . _. .4. _______ . ___ _ 
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'jj-, --. /~u /1i~/l /' 
/U//YU--n '~/~ ',V(' 7Lk'-d r~ 
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F.E.T. TEST PLAN 
Field Change Sheet 

~'tl 
11' ''C-Elow RRGF-l and Inject-into RRGE6 \-;(35 No. 

F~T ~;() .-.,....2Z,..,C~--

--------F. C. No. ~ _____ ._._ 

Requ~ster 6renda Meyer Time 11 :00 Oa te 1/12/79 ---
0 Cancellation Basis 
O' Hold Basis 

·0 Hours· update Only (Budget Hours 
Nanager's concurrence requi red Hours for a 11 hours in excess of 
estiniated hours) Hours 

0 Due Date Change Basis 

Chaos..e G·eseri pti on 
1) Tak'e three(3) one 1 iter samples within 2 hours of the end of injection. 

Mark' the bottles with the date •. time, "FET-22e", initials, and "for 
complete analysts." Transport to Idaho Fans with the next available 
carrier. ' " 

2) Install instrumentation per Ray Sander's sketch of 1/11/79. Take 
pressure and temperature.readings at four(4) ·hour intervals on 
Oat~ Sheet 7. -

Jl.lstLfieation 

1) Thl:! 'rise in temperature at RRGE-2 may indicate a chemical change. 
. . 

"2). To define line temperature losses from RRGE-2 to RRGE-l.· 

)!~ ... 
. ," ReqUeS~ing rfanager. 

~A-~~J 
" "~~d~et .\l.anager . 

. . .- . . 

.r'\pm'ova".1 
" . .' -;1. 

L~~~~\' 
·J.a~i1 ity/Area :1unager .. 

Qi stri but ion 

Facility/Are~ ~uDervjsor 
i',udyet ,~1J:1J<]et· -

i~e\{ue S Ce'" 

//c~-
..' Tlme " . 

/-/?-/J" . 
. Date 

)("Qc:) _ 
Time 

/-" /:J-.77 
Oa te 

Time. 
///z-Zl_ 

Oa te 

Job S:.D~rvi sor 
F:-:- C:")rd j na tor 
ReS. ~i1~;fneer 
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- Title FL<:'c-V £:.1'Cr.:;C-./ 

--.gg,~--~--.--

F.E.T. TEST PLAN 
Field Change Sheet 

RE:quester C~J ,,?{ /vf/u£- Tirr.eJZ_3.'Q_· __ Date.-/-/.(.- /'2_ 
o Ca~lc;: 11 at ion aas is 
O· HO"I d Bas i s --~--:--------' 

CJ Hours .update' Only (Budget Hours 
Manage~'s concurrence required 

. for all hours in excess of Hours __ ~ _________ _ 

estimated hours) Hours 

o Due Date Chanqe Basi s 

./ 

~4~~J~___ /$9S 
, Kaq!Jestlng 1\\al1ager , ---::;"-'-=T""','m-,e-

.~ C::.lk~ ~.,:Z;;L'J:."..J .#71Qf / 7-/ Z- ' 
[) ~ )u,dget ~k1nag~...1 ' .• Time 

I I~~ ".(J.IA..~...I'?M.A/~ If I z... 
0.P..p .. ,!'o y a 1 . 

~~'-Yd "yd~~ -L8<1s 
': Fae; 1 i.~Y/Area ~ianuger------ Time 
.: . 

_--,/:-..-....;,./ 6. ~ .7 ? 
Date'--'---

Date . 
)-/6-7° . . ./ 

Facility/Area Supervisor 
~,t: d~Je t ~·tl r\:t ge r 
~'p.qt1es ter 

job Sc;pcrvisor 
F~: ~c,0rdi na tor 
Res. :11~:ineer 

.' 
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