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JUNE 1 - JUNE 25, 1988 
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1.0 Summary and Results 

A 19-day step-rate flow test of the State 2-14 well, the 
Salton Sea Scientific Drilling Program (SSSDP) well, was carried 
out from June 1 to June 20, 1988. In the first 13 days there 
were thr^ rate steps of two to seven days' duration with flow 
rates frtSm 121,000 Ibm/hr to 410,000 Ibm/hr. During the final 
six days -fehere was an attempt to achieve stable operation at 
750,000 Ibm/filr, but operational problems and limitations of the 
brine injectioa=,system prevented extended operation at that rate, 
A flow rate og768,000 Ibm/hr was achieved on June 15, but this 
high flow rate was maintained for less than one hour before 
problems with t|ie separator level control forced curtailment. 
Through the remaining five days, pump mechanical failures and 
persistent problems!with cavitation in the brine pumps reduced 
tne brine disposal capacity which became the governing factor on 
the well flow rate. [j|jfrî  the end of the test, it was possible to 
increase the flow rat'P'*and maintain an average of 425,000 Ibm/hr 
for the last 25 hours. 

For purposes of reservjcir engineering analysis and obtaining 
representative chemical 4pfllples, the test was scheduled as a 
series of rate steps (constantTijrate flow periods), with stepwise 
rate increases separating the^fi^eriods. The planned duration of 
the periods, based on a conservative estimate of the time 
required to reach essentially ^Mble operation, was originally 
seven days. Early in the test, when it was recognized that the 
well was characteristically very qi?lLi6k to stabilize, the plan was 
revised to make three-day rate steps with a six-day flow period 
at the end of the test. 

The operational problems mentioneci^bove resulted in some 
frequent flow rate changes and shorteneca^late steps in the last 
six days. However, mo;8t of the data acquiM^ during that period 
are useful for defining the production ch^F^cteristics of the 
well. / ;,,;?--; IX 

During the first rate step, the well was produced at an 
average of 121,000 Ibm/hr. This was significantKT lower than the 
planned initial rate of 200,000 to 250,000 Ibm/rtt, but this low 
flow rate- was necessary because the test facfTLty was not 
entirely complete and tHe residual brine had to be" retained in 
the brine pond until th^ injection system was operational on June 
4th. Budgetary and schedule constraints made it imperative that 
the test start as scheduled, and the injection system was 
completed while the test operations proceeded. 

After the injection system was operational, the flow rate 
was held at about 113,000 Ibm/hr average until June 8, a day 
after the separator was placed into service and direct flow 
measurements of the separated steam and brine were possible. 



Late on June 8, the flow rate was increased to 250,000 
Ibm/hr and the succeeding rate steps were shortened. For the 
second rate step, the well was produced at an average rate of 
228,000 Ibm/hr for 3 1/2 days. Figure 1-1 is a plot of flow 
rate and wellhead conditions during the test. 

Downhole temperature and pressure profile surveys were run 
on June 5, 12, 14 and 20. Pressure drawdown was recorded at the 
rate increases on June 12 and 14, and the pressure buildup was 
recorded for 44 hours after the final shut-in on June 20. 

P It w ^ planned that after the flow test and pressure buildup 
period the-=̂ .well would be produced again at a high flow rate 
(>1, 000 , 000 7^m/hr) directly to the brine pond. The purpose was 
to define a higjaer point on the deliverability curve, within the 
expected comme:gial operating range. However, the well would not 
flow spontaneously when the valves were opened, and two attempts 
to induce flow wet^ unsuccessful. This was probably because the 
wellbore had coolld during the shut-in and not an indication of 
well damage or depletion. In the attempts to induce flow, common 
techniques of pressftrizing the well with air at the wellhead and 
displacing brine fîftoil the wellbore with fresh water were 
employed. More effective methods, such as nitrogen lift or 
allowing the well to heat up for a few days with fresh water in 
the wellbore, would haveuinvolved more time and expense and were 
precluded by budget constradLrits. 

On August 8, 1988, 44 -days after the end of testing 
operations, Kennecott atterapaJad to run a casing caliper log in 
the State 2-14 well and discovered a constriction in the 
production casing near the surfaM. A caliper logging tool with 
clearance for a minimum hole diameter of 3 1/2-inches stopped in 
the constriction about 26 inches b'^ow the top of the 9 5/8-inch 
production casing. A television "camera having a 2 1/8-inch 
outside diameter was run in the well a week later and passed 
through the constriction. The television image was impaired by 
turbidity in the water, but was reportedjp4o have shown a buildup 
of whitish scale (Tinsley, 1988) . FurijPer limited attempts to 
inspect and sample the suspected scale depo^L were unsuccessful. 
As a result, the caijise of the constricticfffhas not been est­
ablished with certainty. It is considered most likely that the 
constriction formed during the 19-day flow tesl^lin which case it 
would have impaired the well's deliverability. Although the 
effect on well deliverability cannot be quantifi^ with certain­
ty, analysis of the deliverability data inditates that the 
constriction (assuming it existed at the time) did Tjffjt seriously 
alter the test results.. I Also, it is virtually cartain that it 
was not the cause of the well's failure to flow again spontan­
eously for a high-rate flow test. 

The test data and analyses yielded the results summarized 
below: 

a. Reservoir engineering analysis of the pressure build-up 
test indicates that the near-well reservoir has a trans-
missivity of about 233,600 md-ft and a skin factor of 
-+23.1. This is indicative of a highly productive 
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reservoir with substantial near-well impairment, probably 
caused by the drilling and workover operations. 

b. Th'e= deliverability curve (Figure 1-2) and the inflow 
performance curve (Figure 1-3) defined by the rate steps 
show that the well has a high productivity and is capable 
of flow rates greater than 800,000 Ibm/hr, at 250 psig 
wellhead pressure. At 800,000 Ibm/hr, the well would 
yield approximately 12 Mwe in a dual-flash power plant. 

c. Analysis of the June 5 temperature survey data indicates 
ftash initiation at a depth of about 3,200 feet and a 
tejmperature of 570°F. Based on analyses of brine samples 
colleoted from the flowline and thermodynamic flash 
calculations, the pre-flash brine TDS is about 247,000 
mg/l^g, and the steam flash to .atmospheric pressure is 
about ^percent. 

d. Well prodictivity improved during the course of the test. 
On at leaift two occasions (June 3 and 5) there were rapid 
increases of 17 and 12 psi in the wellhead pressure which 
were not assJciated with any rate change. This strongly 
suggests thatatyie productivity suddenly improved. Another 
improvement IftWevident in Figure 1-2, where the deliver­
ability for the last three days (June 18-20) is shown to 
be better than llit was earlier in the test. Such 
increases in productivity are unusual and probably 
resulted from cleaplpg of blockages inside the wellbore 
or in nearby formation fractures by the brine flow. 
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FIGURE 1-2 
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600 -

500 -

- 400 4 
o 
o 
o 

\^ 3 0 0 -

^ 200 -

1 0 0 - i 

W' 15 (NOT ;STABLE) 

L 

Ml 

DATA PQilNTS ARE! 
IDENTIFilED BY THE 
DATE INI JUNE 

i^i-i^ 

•4 

0 
I-., 

1 — T 
250 300 • 350. ' 400 450 500 

WELLHEAD PRESSURE (psig) 

550 600 

KS2)4DC 



FIGURE 1-3 
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2.0 Introduction 

The long-term flow test of the State 2-14 well was original­
ly planned as a 30-day step-rate test with three rate steps 
scheduled as follows: 

Planned 
Step Duration Planned Flow Rate 
No. (days) (Ibm/hr total mass) 

7 
7 

15 

200,000 
400 ,000 
600,000 

250,000 
500,000 
750,000 

The plan is jdlagrammed in Figure 2-1. 

ious tests, 

test, was required, 
brine injection and 
for separate metering 

It 
the 
and 

This w'as the first long-term test of the well. Three prev-
d^ing and after drilling, were done with a very 

simple test fdullity and were limited to 54, 37, and 12 hours 
duration, respectOively, by the storage capacity of the brine 
pond. To adequawly test the well, a more elaborate test facil­
ity, such as the clie used for this 
provides the necesa&ry capability of 
advantages of steam/fcriine separation 
sampling of the two piyifles. 

Experience in commerc||ial geothermal operations in the Salton 
Sea field has shown that long-term production tests are plagued 
with operational problems JMused by scale deposition and heavy 
precipitation of silica and salts from the brine. Handling and 
injecting the brine and keepiri^ the instrumentation in operation 
can be particularly difficultf^ Many features of the flow test 
facility and test plan were desii^^d to circumvent these problems 
and allow stable operation of""tlie well through the planned 
schedule of rate steps. At best, !^^g-term tests with temporary 
flow test facilities are troublesome? invariably there are devia­
tions from the test plan and uncertainti-=3 in the data caused by 
operational problems. 

The objectives of the test were defiij^i as follows: 

the long-term producibi^*:y of the well 

h 
Demonstrate 
reservoir. 

and 

Obtain the 
measurements 
of the well' 
properties. 

necessary product ion dafl# and downhole 
to perform a r e s e r v o i r engitfgtering ana ly s i s 
s performance and the near-«well r e s e r v o i r near-«well 

T 
c. Obtain samples of the brine, steam and noncondensible 

gases for chemical analyses necessary to characterize the 
reservoir fluid and calculate its physical and thermo­
dynamic properties. Analyze for changes in composition 
associated with rate changes. 

d. Measure the preflash temperature of the brine, and obtain 
other data necessary to calculate the enthalpy of the 
produced fluid and the rate of energy production. 
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e. Provide an opportunity for other experimenters to perform 
tests in conjunction with the flow test. 

It was not within the scope of the test to measure well-to-
well pressure response, calculate areal reservoir properties or 
estimate reservoir size. 

The step-rate test is a standard reservoir engineering 
method of obtaining the downhole transient pressure response data 
for determination of reservoir properties and a deliverability 
curve for the well, (i.e., a graph of production rate vs. well­
head prejOure) . The planned duration of each rate period was 
estimated to be adequate for the well to reach essentially stable 
operation ^ t h respect to flow rate, pressure, and chemistry at 
each step. - The schedule of increasing rates also made the opera­
tion of the S o w test facility easier by allowing a step-wise 
approach to th^hlgher rates. 

A total ofLfive downhole pressure and temperature surveys 
were planned to acq|iire data for reservoir engineering analysis 
and characterizationiof the brine before flash. Production logs, 
which might normally ±)e run to delineate and quantify zones of 
inflow, were not plaĵ ||pd because the mechanical condition of the 
well is such that logging tools should not be run deeper than 
5,500 feet. | 

The planned flow rate kjftd duration of each step were revised 
during the test on the b^^is of a number of factors, including 
well deliverability, time rflguired for the well to stabilize 
after each rate change, test ̂ ^cility performance, and injection 
system capacity. The order and j^gnitudes of the rate steps were 
chosen to provide a broad rangetfof rates for reservoir engineer­
ing analyses, to allow for shakeda»ai of the test facilities, and 
to permit preliminary evaluation ofIjthe well at a low flow rate. 

The first flow rate period was for the planned 7-day 
duration, but at less than the planned fj^w rate. By the eighth 
day of the test, several factors had cc^J to light or had been 
confirmed, influencing plans for the remainder of the test. 

R These factors were: 

a. The remaining budget would not support a full 30-day 
test. Iir\ 

b. The State 2-14 well was confirmed to t^ a very high 
productivity well, and its flow conditiOHifc. stabilized 
within hours after a rate change. Therefore, for pur­
poses of resetvoir engineering and defining the well's 
deliverability, shorter duration flow steps would suf­
fice. 

c. The well was clearly capable of very high flow rates, and 
to define its deliverability in a useful range of flow 
rates, three additional rate steps (for a total of four) 
were considered necessary. The total time for the series 
of rate steps was reduced to 19 days, from the original 
30-day plan. 



The maximum flow rate of the well would be constrained by 
the test facilityj therefore, the full flow rate poten­
tial of the well should be determined by a maximum rate 
flow directly to the brine pond. To accomplish this 
without compromising the planned reservoir and well 
performance analyses, the test at maximum flow rate was 
scheduled as a separate test following the planned series 
of rate steps and shut-in period. Because the brine 
production would exceed injection capacity, this test was 
to be of only a few hours duration, as determined by the 
ma*imura injection rate and brine pond capacity. 

The revised test schedule is shown below. The second rate 
step was unt^rway at the time of this revision. 

Step 
No. 

1 

2 

3 

4 

Dur^; 
(d^! 

7 

3 

3 

3 

ion 
3) 

-t 
Flow Rate 

(Ibm/hr total mass) 

125,000 

I 250,000 

lMto,000 - 500,000 

65oloOO - 750,000 

Start 
Date 

6/1 

6/8 

6/11 

6/14 

End 
Date 

5/8 

6/11 

6/14 

5/17 

Shut Ijfid to monitor 6/17 6/19 
pressure buildup 

<1 Maximum tMte flow 6/20 6/20 
directly O pit 

Soon after the above reviaw^n, the test funding was 
increased and the final rate step was extended another three days 
to a shut-in on June 20, 1988. This was the second and last 
revision of the test plan. It is shown graphically in Figure 2-
2, superimposed on the actual flow rate h_Lstory. 

The detailed discussion which follows describes the test 
facilities and operatiiMis, documents the p£^uction, injection, 
and downhole survey>:.<|ata, and presents the na%ic reservoir engin­
eering analyses. ' ' r'̂  A 

F 
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3.0 Description of Testing 

This section describes features of the test facility and 
test operations pertinent to acquisition of data for reservoir 
engineering analysis. 

3.1 Test Facility 

The test facility is shown schematically in Figure 3-1. 
Following the flow path through the facility, the components and 
operation are as follows: 

. A l(|pinch flowline from the wellhead was connected to a 
gate "valve used as a manual throttling valve at the inlet to 
the facility. This valve was used to control the flow rate 
of the -w^ll. 

The two-pfease brine/steam flow was normally routed through 
the separator]. However, manifolding was provided to allow 
diversion dittectly through a blooie line to the brine pond 
or through either or both of the atmospheric separators. iith 

)sjh i.e., the atmospheric flash tank and the vent silencer 

During normal jj^eration, the separator was typically 
operated at about 200 psig. The nominal ratings of the 
separator were 750,o|o Ibm/hr and 500 psig. Steam from the 
separator flowed through an orifice meter and a steam back­
pressure control valvikjknd was vented to atmosphere in the 
vent silencer. "^ 

Brine from the separator^^s routed through either of two 
parallel piping runs, eaci^with an orifice flow meter, a 
liquid level control valve Ifoi maintain separator level, and 
a fixed throttling orifice t^ reduce the pressure drop 
across the control valve. Leg A had an orifice plate for 
brine rates up to about 400,000 Ibm/hr, and Leg B was set up 
for brine rates up to about 900,000 Ibm/hr. 

Downstream of the fixed throttling otaCice, the brine pres­
sure dropped to near atmospheric, resulting in a secondary 
flash. The two-phase mixture flowedCBo the atmospheric 
flash tank in whi'Cth the steam was vent" to atmosphere and 
the brine flbw«# by gravity into a weirboaA Steam vented 
in the atmosp»{|«ric flash tank could not r 9 e metered, but 
rates could be calculated on the basis of Mfte theoretical 
flash to atmosphere from separator conditionf? 

Fresh water from an irrigation canal was ijraetered and 
injected upstream "ot the atmospheric flash tank to prevent 
salt precipitation. 

Flow through the weirbox was discharged to the brine pond. 
The weir served as a redundant measure of the flow rate, 
after corrections for dilution water flow and steam flash. 

The brine pond provided residence time for precipitation and 
settling. 

12 
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. Two pumps transferred brine from the brine pond through 
seven 500-barrel steel tanks piped in parallel. It was 
intended that additional settling of solids take place in 
these tanks. Three of the tanks were originally designed as 
gravity sand filters, but they were used only as settling 
tanks for this test. 

. Brine was pumped from the tanks through an orifice meter run 
and approximately 3/8 mile of 8-inch pipeline to the 
Imperial 1-13 well, which served as the injector. The brine 
was not filtered before injection because: (1) budget 
limitations precluded installation of the filter media and 
pipin© and (2) the risk of plugging the injection well was 
recognized and accepted before the test. 

p) 
Table '5̂ 1 is a list of the test instrumentation. The in­

strument identrgication numbers in the list and on the data 
sheets correspl&d to the identification tags that were on the 
instruments. The n identification numbers PI-10 and TI-10 were 
inadvertently usejcL, in two places, but the gauges were clearly 
identified by their, locations, and it was not a source of 
confusion. | 

M 

Y 

D 
R 

A 
F 
T 

f • 

14 



TABLE 3-1 

INSTRUMENTATION FOR 19-DAY TEST OF 
STATE 2-14 

Instrument 
Location No. Description 

Wellhead expansion PI-0 0-1000 psi pressure gauge, 
spool liquid-filled 

P 
Flowline -downstream PR-1 Pressure recorder 0-600 psi 
of wellhead=^ PI-1 0-600 psi pressure gauge, 

"̂1 liquid-filled 

2 TI-1 150°-750°F dial 
thermometer 

I 
Throttling valve 
on east side of I 
road ' 

Upstream fjLiJP^"^ 0-600 psi pressure gauge, 
InfU liquid-filled 

TI(|-9 50-500°F dial thermometer 
u (not used) 

Downstream Pl-Wn 0-600 psi pressure gauge. 
liquid-filled 

TI-10 „ 50-500°F dial thermometer 

1-107 
(not used) 

Separator level LCR-IOT ' Circular chart recorder 

Separator, brine 
outlet PI-4 (̂ 0̂0 psi pressure gauge 

TI-109A 5fl-500 F dial 
thermometer 

Brine orifice run n-̂  
Brine leg A FPR-108A Circul^U^ chart recorder, 

0-100 in. ̂ ^ter differential 
'; . (red pen) f^d 0-500 psi 

static range (blue pen) 
Brine leg B -rj FPR-108B Circular charam recorder, 

0-100 in. water differential 
(red pen) and (S^OO psi 
static range (krlue pen) 

T 
Downstream of . I U 
L.C.V. 

Brine leg A PI-143A 0-400 psi pressure gauge, 
liquid-filled 

Brine leg B PI-143B 0-400 psi pressure gauge, 
liquid-filled 

1 5 



TABLE 3-1 Continued 

Instrument 
Location No. Description 

Steam outlet from 
separator PI-155 0-600 psi pressure gauge 

PCR-103 Circular chart 
recorder/controller 

^ 0-600 psi 
\r' TI-lOl 50-500 F dial 

.-_̂  thermometer 
=<; FR-102 Circular chart 

L 

recorder, 0-200 in. water 
differential range 
(Changed to 0-300 in. water 
on 6/15/88.) 

Weir box at outlet I Weir Sight gauge 
of atmospheric • Level 
flash tank U 
Brine pond Pomd Sight gauge 

Le^el 

Fresh water F.W.IJ^ Totalizing water 
supply meter meter 

A 
East Brine tank Brine Sight gauge 

Tank 
Level 

Injection pump PI-10 0-'400 psi pressure gauge 
discharge 

Upstream of TI-10 0-250°F 
injection orifice the 
run 

Injection orifice FR-1 C 
run 

50 Fn-^al 
rmom|y|er 

-ircular cnart 
recorder, 0-lA i"* water 
differential " ^ 

Injection wellhead PI-141 0-400 psi pressttre gauge 

T 
thermometer 

'?Iirl40 0-250°F dial 
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3.2 Test Operations and Data Acquisition 

3.2.1 Overview 

The State 2-14 well was flow tested in a series of rate 
steps for 19 days beginning June 1, 1988, and finishing June 20, 
1988. The flow rate history is illustrated in Figure 1-1, and a 
listing of the test data is given in Addendum A (Table A-1). 

The test was planned and conducted as a step-rate test, but 
parts of it deviated from the ideal of long, constant-rate flow 
periods. Although the well itself showed no appreciable pressure 
decline, t^ere was a tendency for the flow rate to drift 
downward, jr^robably because of scale deposition in the throttle 
valve. Ocjgasional adjustments of the throttle valve were 
required to-^estore the desired rate. This is a common occur­
rence in Salton Sea field testing and did not affect the validity 
of the test. ^ 

i—) 

The only sdtious problems with maintaining desired flow 
rates occurred dWing the last five days when high flow rates 
were attempted and tiie brine injection system could not keep up. 
This introduced some uncertainty to the classical semi-log 
interpretation of therpressure buildup data, which assumes a 
stable flow rate priorllVv> shut-in. However, multiple regression 
analysis using a comput-er code which could accomodate the 
variable rate history jpid not improve the interpretation 
(discussed later in Section 4.3.2), indicating that other 
uncertainties in the datal^nd assumed reservoir model were 
dominant. 

The highest flow rate of "788,000 Ibm/hr was maintained for 
less than one hour because ofl^ separator control problem. 
Therefore, the deliverability daiOi at that rate do not represent 
a fully stabilized condition. Howawfr, stable flow was achieved 
at rates up to 640,000 Ibm/hr. AsT discussed previously, the 
attempts on June 23 and 24 to flow the well for a short, high-
rate test were unsuccessful. 

The separator was operated near 200 EJgJg throughout most of 
the test. This pressure was chosen based on ̂ j^nsideration of the 
following factors: D 

a. The brine is known to deposit silica ^Aple more rapidly 
when it flashes to low pressures. Bec^se rapid scale 
buildup in the brine meter runs and leve]Cf:ontrol valves 
should be avoided, an operating separatibr pressure of 
about 200 psig or above was specified. T̂ *** choice was 
based on observations of scaling behavior Ijon previous 
SSSDP tests and'other Salton Sea field flow tests. 

b. Operating at higher pressures would result in a greater 
fraction of the steam flow being released in the 
secondary flash to the atmospheric flash tank. This 
could result in carryover from the atmospheric flash 
tank at high flow rates, and would result in less of the 
steam flow being metered. 



ha shown in Figure 1-1, the well was initially produced at 
about 121,000 Ibm/hr. This was significantly lower than the 
planned initial rate of 200,000 to 250,000 Ibm/hr. This lower 
flow rate was desirable because produced fluid had to be retained 
in the brine pond until the injection system was completed. 
Ideally, test startup would have awaited completion of the injec­
tion system, but budgetary and schedule constraints made it 
imperative that the test start on June 1 as scheduled. 

Once the injection system was operational, the production 
flow rate was held at about 113,000 Ibm/hr average until June 8, 
a day after the separator was placed into service and direct flow 
measureme^pb of the separated steam and brine were possible. 

Late ffiffi June 8, the flow rate was increased to 250,000 
Ibm/hr, and^cne succeeding rate steps were shortened as discussed 
in Section 2.0j^ During this second rate step the well produced 
at and averagErate of 228,000 Ibm/hr for 3 1/2 days. For the 
third rate step it produced at an average rate of 410,000 Ibm/hr 
for slightly mor^than two days and reached stable flow condi­
tions. During the last six days of flow there were four periods 
of about one day's furation each, during which the well's flow 
rate was maintained agmroximately constant. Although the planned 
six-day final rate s i ^ was not achieved, the four one-day flow 
periods provided deliverability data at flow rates up to 640,000 
Ibm/hr, 

After the flow test eB^ pressure buildup, an unsuccessful 
attempt was made to prljouce the well at a high flow rate 
(>1,000,000 Ibm/hr) directly t^the brine pond. The purpose was 
to define a higher point on tl»^deliverability curve, within the 
expected commercial operating ra*|e. However, when the valves 
were opened the well would notjnllow spontaneously. This was 
probably because the wellbore Imd cooled during the shut-in 
period, with a resulting increa^ in brine density in the 
wellbore. It is not an indication that the well was damaged or 
depleted. There were two additional attempts on June 23 and 24 
to induce flow, but neither was successful. First the well was 
pressurized at the wellhead with compresdl^ air, the pressure was 
held for two hours, and then the valves^ere opened. In the 
second attempt, fresh water was injected €g|displace the denser 
brine from the wellbore, the well was all0waa»to heat up for nine 
hours, and the valves were opened again, On^ach attempt the 
well flowed briefly and died without achieving flashing flow. 
These methods of inducing flow are common techi^^ues and were 
chosen to minimize costs. More effective mqjSiods, such as 
nitrogen lift or allowing the well to stand for a,^w days with 
fresh water in the wellbore, were ruled out by t i ^ and budget 
constraints. * ' 

3.2.2 Data Acquisition 

Readings from the instruments listed in Table 3-1 were 
recorded manually on data forms every two» hours, or more 
frequently when conditions were changing. The data sheets are 
included in Addendum B, Data from those forms were manually 
entered into a computer file, which is listed as the "Raw Data" 
in Addendum A (Table A-2). Many of the readings were of value 
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only for operating information, but certain parameters, listed 
below, were important to the interpretation and analyses of the 
test results. 

Wellhead pressure, measured on flowline near 
wellhead (State 2-14) 

Wellhead temperature measured on flowline 
near wellhead (State 2-14) 

Steam flow from the separator 
Steam pressure at the separator outlet 

f|eam temperature at the separator outlet rine flow from the separator 
Br[^e temperature at the separator outlet 
Welfmbox sight gauge 
Injection flow rate (to Imperial 1-13) 
Injec^Bon flowline pressure (at Imperial 1-13) 

Calibration checl^ were performed on these instruments, as 
discussed in Secti^ 3.3. 

J 
Downhole tempenature and pressure profile surveys were run 

on June 5, 12, 14 anc^JIO. Pressure drawdown was recorded at the 
rate increases on J w m 12 and 14, and the pressure buildup was 
recorded for 44 hours aftar the shut-in on June 20. 

3.2.3 Test Operations Summa 

The test operations are summarized below. The more detailed 
Daily Test Operations Reports ^ e in Addendum C, 

June 1 O 

Well had been shut since %^ril, 1988, and had 183 psig 
pressure on the wellhead. (WeMbore was full of fresh water 
which had been injected to cool the well for logging in 
April.) Opened well at 17:30 and began flow. As flow 
became stronger, cut well back to ja|event fluid discharge 
from blooie line damaging the pit dij^der curtain. After 
well was on for approximately 25 minutes^ switched well flow 
through atmospheric flash tank (AFT) ««measure brine flow 
rate in weirbox. Rate reached 478,odo Ibm/hr brine (after 
flash to atmosphere) at 18:00 and then wa^jfchrottled back to 
90,000 Ibm/hr at 19:05. Well flow gf^ually increased 
without any valve adjustment t© 121,000 ISn/hr brine by 
midnight. Ii 

Flowing well through AFT because separatjpr and brine 
handling portions of the facility are not yet ready. 

June 2, 3, & 4 

Continued to flow well at between 90,000 and 120,000 
Ibm/hr brine through the AFT and intd the brine pond. 
Workers continuing to assemble facility, i.e., the brine 
pumps and the injection system pumps. Some work also done 
on the separator and fresh water dilution system. 

Operations problems during this period consisted mainly 
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of a gradual flow rate decline, probably due to scaling or 
plugging of the throttle valve. The flow rate decline was 
corrected by cycling the valve or by opening it slightly. 
Other problems included a discrepancy in the two wellhead 
thermometers. Investigation revealed that one thermowell 
extended farther into the flowstream than the other. By 
using the deeper thermowell and insulating the pipe sur­
rounding it, readings became consistent. Check of thermo­
meter at this point with an RTD showed dial thermometer 
reading 2 F low. Salt formed in weirbox and on weirplate, 
making readings difficult. 

Fn June 4 the injection system was completed and injec-
of fluid from the brine pond and storage tanks into 

Imperi^ 1-13 well began. On June 4 the fresh water diluent 
systemLni^as complete enough to allow a water hose to be 
placed iî feo the weirbox. This prevented additional salt 
buildup @,d dissolved the already deposited salt in the 
weirbox and the lines from the AFT. th€ 

June 5, 6, & . 

Continued to flow well at about 90,000 Ibm/hr brine 
rate. On Junejjyfl Pruett ran a pressure and temperature 
survey. Survey^^lirae was shortened due to scale buildup on 
capillary tube and c&ncern about not being able to get back 
out of the well Uwith tools. Switched flow through 
separator, but operatadt at atmospheric pressure. Modified 
weirbox to prevent lel^ago around the sides and bottom of 
weirplate, and added an ow^fall trough to extend the outfall 
farther out in the brine j f ^ d to prevent berm erosion. 

At 17:30 on June 6, a ^all leak developed on the main 
flowline just downstream or the throttle valve. The well 
was shut in, and a patch waw^welded over the leak area. 
Flow resumed at 20:28. 

On June 7, pressured the separator to 200 psig and 
placed it in service. Metered bjp|ne and steam through 
orifice meters for the first time,lii#although steam meter 
operation was suspect. It was found tjĵ t the pressure taps 
were plugged and the recorder was r«ot zeroed. These 
problems were corrected. 

June 8 

Continued to flow well at approximately 96,000 Ibm/hr 
post-flash brine rate, or about 117,000 Ibm/^ total mass 
flow until 19;55. :increased rate at 19:55 to 250,000 Ibm/hr 
total mass flow. Separator operation satisfactory except 
for a 40-minut6 period during which the controls had to be 
operated manually because the instrument air compressor was 
down. 

June 9 

Continued to flow well at average rate of 250,000 
Ibm/hr total mass flow until 19:20, when rate was curtailed 
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due to salt buildup in the outlet lines of the AFT. This 
buildup restricted the brine flow from the AFT and caused it 
to fill up and start overflowing. Added fresh water up­
stream of AFT, and it dissolved the salt. At 20:05 re­
opened throttle valve, and by 21:30, operations were back to 
normal except that flow rate was a little lower at 232,500 
Ibm/hr total mass flow. 

June 10 

Flowed at average rate of 225,000 Ibm/hr, although 
flow rate gradually declined, apparently due to plugging of 
throtrejLe valve. Actuated throttle valve periodically to 
dislodge the scale and allow plugging particles to pass 
througiQ the valve. After actuation, the rate would in­
crease Lr̂ io nearly 240,000 Ibm/hr. Recalibrated all chart 
recorders6=> 

June 11 . 

Flow ^a?®- gradually declined from 230,000 Ibm/hr to 
208,500 Ibm/hrIduring day due to scale buildup in throttle 
valve or flowline. Attempted to run pressure and temperature 
survey prior topyiplanned rate increase, but pressure sen­
sing tubing (capiWiary tubing) plugged. Aborted survey and 
postponed rate increase. 

June 12 

Began day with flower ate at 208,400 Ibm/hr and declin­
ing. Made throttle valvj^adjustment at 02:48 and increased 
flow rate to 216,000 Ibm/hr, but it continued to decline. 
By 10:00, flow rate had fap|en back to 211,000 Ibm/hr. Ran 
temperature and pressure survey beginning at 09:55. Hung 
capillary tubing at 5,000 feet^^^ 12:12, and by 12:35 pres­
sure had stabilized. During tne period 13:14-13:22, opened 
throttle valve and increased flow rate up to 415,000 Ibm/hr. 
Flow rate immediately started a gradual decline, reaching 
408,200 IbmAr by the end of the da^ 

June 13 

At 00122 increased flow rate to 420,MO Ibm/hr. Rate 
promptly resumed its decline, and by 22;« it was down to 
398,000 Ibm/hr. During the gradual flow rate decline, well­
head pressure and downhole pressure at aSOO feet, as 
measured by the capillary tubing transducer, were increas­
ing. This indicated that the well was not dravFSng down, as a 
rate decline might, formally suggest. Increased flow rate 
again at 22:25* At midnight the flow rate was 414,800 
Ibm/hr. 

Pulled capillary 
from the well. 

tubing and temperature instruments 

June 14 

Maintained flow rate at between 404,000 Ibm/hr and 
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415,500 Ibm/hr by adjusting throttle valve to compensate for 
scale buildup. 

Ran temperature and pressure survey on capillary tubing 
prior to scheduled rate change. Temperature survey complete 
and capillary tube chamber at previous setting depth of 
5,000 feet at 18:01. Increased flow rate to 545,000 Ibm/hr 
between 19:37 and 20:00. Also increased separator pressure 
from normal 200 psig to 250 psig in order to keep steam flow 
meter reading within range. 

By 24:00 flow rate had declined to 538,000 Ibm/hr 

June Ul5 

Flrol/ed well between 532,000 and 538,600 Ibm/hr until 
19:25 whent==̂ he rate was increased. An instrument technician 
increased [gie steam meter range by changing the differential 
spring and recalibrating the meter. This range change 
allowed the|separator pressure to be reduced to about- 200 
psi and the sfeam flow to remain within the chart range. 

Pulled capillary tubing and temperature instrument from 
well. 

Experienced difficulty in transferring fluid from the 
brine pond into theUsettling tanks and from the tanks into 
the injection well atkiadequate rates to keep up with the 
increased well flow If^te. At 20:02, the flow rate was 
696,000 Ibm/hr. By 20:30^it was 768,000 Ibm/hr, but opera­
tional problems with th^separator level controller and 
control valve made it necessary to throttle back. Day ended 
with flow rate at 425,000 iS/hr. 

June 16 Y 
Rate gradually declined to 352,000 Ibm/hr until 04:00 

and remained near that rate until 08:40 when it was in­
creased to 540,000 Ibm/hr. Aroundp|12:00, the separator 
level control system was placed backii-^ operation. 

From 13:38 to 15:00 gradually in<^^ased flow rate up 
to 644,500 Ibm/hr and kept it there until end of day. 

Continued to have problems with brine pond-to-tank 
transfer pumps, and the level in brine P<^@ continued to 
rise. ^ 

June 17 t. T 
Day began with well flowing 645,800 Ibm/hr. By 14:00 

flow rate had declined slightly to 641,200 Ibm/hr. At 14:13 
rate was cut to 435,000 Ibm/hr due to problems with the 
brine pond pumps and a high level in the brine pond. The 
flow rate was further reduced in incremental steps, and by 
22:50, it was down to 170,200 Ibm/hr. Pumps remained a 
problem. Experienced operational difficulties with both the 
pond-to-tank pumps and injection pumps. Injection well 
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injectivity appears to have declined approximately 30 
percent during the last two days. 

June 18 

Flowed well at between 160,000 and 180,000 Ibm/hr all 
day while trying to solve injection pump problems. Made 
several modifications without positive result. Also started 
having problems with Leg B brine meter. 

June 19 

Fll flowed an average 160,000 Ibm/hr from start of day 
15:40. During the period between 15:40 and 16:30 

gradual^ increased flow rate to 425,000 Ibm/hr, but by 
midnigqpE^it had gradually declined to 407,000 Ibm/hr. 

Prob^&is with injection pumps continued after repair 
and reconS.quration. Pumps pulled pond level down below 
solids level|and transferred some sludge into the tanks, and 
probably into^the injection well also. Injectivity appears 
to have declineJ by about 20 percent today. 

June 20 m 
Increased well [j flow rate to 426,000 Ibm/hr shortly 

after start of day and kept it near that rate until well was 
shut in at 17:54. ^^fP^ ^^ shut-in, ran capillary tubing 
and temperature instjspent in the well and hung at 5,000 
feet. Downhole pressure^at 472,000 Ibm/hr flow rate was 
1,965.45 psia; and 33 ^^utes after shut-in of well, it 
reached a high of 2,128.2 psia. 

Injectivity of injection well continued to decline. 

Y 
June 21 " 

Well shut-in. Capillary tube pressure declined to 
2,125.59 psia at 08:00, down 2.6fn|̂ i from the high of 
2,128.2 psia. Purged capiHary t u b O verified that reading 
was correct and that there was not a ̂ a k in the tube or 
chamber. Suspect that cooling of Helip^ in capillary tube 
increased densi*y by 2,6 psi or more, accouiiting for decline 
at surface readout. M. 

Added and mixed 660 gallons of 12N HClSo brine tanks 
to dissolve some of the solids. ^ 

I, Removed instruJtientation from steam and Ibrine lines. 
Moved static pressure recorder from separator to injection 
wellhead for injection falloff test. 

June 22 ; 

In State 2'*14, capillary tube pressure reading 2,123.47 
psia at 08:00, down 2.12 psi from yesterday. Injected 
acidified fluid from tanks into Imperial 1-13. 
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June 23 

Pulled capillary tubing, chamber and temperature in­
struments from well. Ran in hole with fluid sampler on 
braided wireline at 2,500 feet. Opened well valve and 
attempted to flow well. Well bled off trapped gas, flowed a 
small amount of brine and died. Ran in hole with sampler to 
5,000 feet and pulled out of hole. 

Depressed well fluid level with air by pressuring 
casing to 105 psig at the wellhead. Opened flowline valve, 
blew i^ff gas, would not flow. Pumped 11,000 gallons of 
fresh] water into well. Will allow water to heat up in 
wellbor^and try again tomorrow. 

Injeq^d canal water from tanks into Imperial 1-13. 

June 24 

At 07 : (h ' , pressure on wellhead was 45 psig. Added 
additional pre^ure by pressuring with air to 110 psig. 
Opened valve, w^l flowed for a short time then died. 

Injected fJIflih water from tanks into Imperial 1-13. 
Rigged up wirelinen unit and ran in hole to 1,300 feet 
(ground level refererice) with pressure and temperature tools 
and hung for injectioa jfalloff survey. Injected into well 
for approximately 2 jp^urs and 15 minutes at a rate of 
approximately 190,000 Ibm/hr. 

June 25 

Pulled tools from Implrial 1-13. Reset tools and ran 
traverse survey at 20 ft/rain ^^m surface to 1,470 feet, 
where tools stopped. " 

Put 6,060 gallons of fresh water into State 2-14, then 
shut in. 

3.3 Data Quality Control 

The following steps were taken to assure ~d^a quality: 

a. All flow and pressure recorders wef^ calibrated by 
Instrument Specialists Company before t ® test and at 
times during the test as shown in Table 3*2. 

b. All pressure gaugfes were calibrated before tine test. The 
gauges at the wellhead (PI-1) and steam discharge from 
the separator (PI-155) were checked against a test gauge 
at operating conditions during the test. The test gauge 
was an Ashcroft 0-600 psi gauge with 0.25 percent 
accuracy. The check readings are documented in Table 3-
3, and pressures listed in the Flow Test Data table 
(Table A-1) are adjusted accordingly. 
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DATE 

May '88 

6/10/88 

6/15/88 

Wellhead Steam Steam 
Pressure Flow Pressure 
PR-1 FR-102 PCR-103 

X 

X 

X 

X 

( 

METER 

eparator 
Level 

LCR-107 

X 

FABLE 3-2 

CALIBRATIONS 

Brine 
Leg "A" 

FPR-108A 

X 

. X 

Brine 
Leg "B" 
FPR-108B 

X 

X 

Injection 
Flow 
FR-1 '-y C0t4MENTS 

X ^ Before start of test 

r= 
Changed range spr ing 

TABLi 1-3 

rs3 

DATE 

6/3 

6/7 

6/10 

6/10 

6/11 

6/11 

TEMPERATURE AND 

Operating Instruments ek 

Instrument Press. 
Number (PSIG) 

•ĴI-l o 

TI-101 ^ 

"TI-109A 

PI-1 540-545 

PI-155 207 

^hp. 
C°F) 

490 

410 

414 

409 

Pi^§,SURE INSTRUMENT CHECKS 
^ ^ 
J) Test 

Test Gauge 
(PSIG) 

535-540 

208 

Instruments 

RTD 
(̂ F) 

492 

ASTM Therm, 
(°F) 

400 

402 

409 

Correction 

Ho--— 

-10°F 

-120p 

0 

-5 psi 

+1 psi 



c. The bimetal dial thermometers could not be calibrated in 
the field before the test. However, several check read­
ings on the critical parameters were taken at operating 
conditions during the test, and the gauge readings were 
adjusted accordingly. There were two instruments used as 
standards. One was a Wahl platinum RTD digital thermo­
meter, and the other was an ASTM mercury thermometer. The 
check readings are documented in Table 3-3. 

d. Weirbox sight gauge readings were taken at normal data 
recording intervals. Although the weir is inherently 
1^^ accurate than the orifice meters, it was potentially 
important as a redundant measurement of the brine flow 

Early ^ the test (until June 7), when the separator was 
not irG operation, the weir provided the primary flow 
measuremerat. Until injection started on June 4, brine 
pond l^el measurements were used to check the 
cumulative ^rine production calculated from weir flow 
readings. | 

e. Pruett IndusMwes recalibrated their Kuster temperature 
instruments after the June 5, 1988, survey and then 
corrected the Jule 5 readings accordingly. The Kuster 
KPG gauge has an advertised accuracy of ^2 F, although 
the results typica{|^ suggest that this standard is not 
achieved under fielft x:onditions. Temperature surveys are 
discussed in Section 4j^. 

f. Pruett Industries meas^pd downhole pressures with a 
Paroscientific digital Ifqkrtz pressure transducer on a 
helium-filled capillary tuhfi- The transducer used has a 
range of 0-3000 psia, anpdvertised accuracy of 0.01 
percent of full scale, and a repeatability of 0.005 
percent of full scale. Probably the greatest source of 
inconsistency from survey to survey is in the measurement 
to the 5,000-foot datum. This Okjonsistency was mini­
mized by Pruett using the same uirft on all of the state 
2-14 runs. The repeatability of th^jMepth measurement is 
probably about 0.1 percent, •"• 

The correction for the pressure of t ^ static helium 
column in the capillary tube was calcuLgied by Pruett 
from the measured temperature profile ^Wt the measured 
pressure at the surface. This correction jps typically 
about 24 psi and would be expected to be ̂ i t e precise, 
except during the* pressure buildup when the well was shut 
in and cooling off. This problem is discussed further in 
Section 4.3.2, 

A significant unknown during the test was the rate of scale 
deposition in the brine meter runs and its effect on the brine 
flow rate measurements. After the test ended, the orifice plates 
and piping were disassembled and inspected to measure the scale 
buildup and estimate the magnitude of the effect. Results are 
discussed in Section 3.4. 
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Another form of data quality control was a routine of fre­
quent review of the data for evidence of instrument malfunctions, 
as well as data reduction and review for the daily test 
operations reports. These efforts resulted in quick recognition 
and correction of flow recorder problems, inconsistent tempera­
ture gauge readings, and several occurrences of scale-plugged 
pressure ports. Initially, temperature readings were influenced 
several degrees by wind and ambient temperature. This problem 
was corrected by insulating around thermowells and using only the 
thermowells with adequate penetration into the flow stream. 

There was a major problem with the steam orifice meter that 
was not c^scovered until after the test. Post-test analysis of 
the brine ||and steam flow data led to some suspicion of a problem 
with the ste^ orifice meter. When the required brine chemistry 
and final j^rrections to the downhole temperature data were 
available, tne_, theoretical flash fraction at the separator was 
calculated to i^ 14.0 percent for average test conditions. By 
comparison, flasfi fractions at the separator calculated from flow 
data reported in ihe daily test operations reports were typically 
in the range of'^20 to 21 percent. As a result, the orifice 
plate was removed foil inspection and some debris was found in the 
pipe on top of the oaifice plate, obstructing an estimated 20 to 
40 percent of the flowkarea. The orifice plate was installed as 
one of the last activinwles during construction. The pieces of 
metal or scale debris were apparently dislodged upstream and 
carried to the orifice pl|te when flow was first diverted through 
the separator. An empirical jneter coefficient was determined for 
the steam flow meter to ach|^e a match between the indicated and 
theoretical flash fraction at the separator. Using a value 41 
percent less than the steam met^ coefficient for an unobstructed 
orifice gave a consistent matcn^ throughout the test, indicating 
that the orifice plate was alrea^ blocked by the time steam flow 
was first being recorded. The rn^hod of calculating flash frac­
tion is discussed in Section 3.4. \ ^ 

3.4 Data Reduction 

Flows, pressures and temperatures ^ Table A-1 were calcu­
lated from the raw data (Table A-2) by t ^ methods detailed in 
Addendum D. Corrections to temperature and cressure readings are 
based on instrument checks listed in Table sJH, 

As discussed in Section 3.3, the separat^ steam flow, as 
originally measured, was erroneously high because there was 
debris lodged against the orifice plate which pagially blocked 
the flow. To obtain a reasonable estimate of the true steam 
flow, a correction factor was derived which achieve^a match with 
the theoretical steam fl̂ î sh fraction. Specifically, the steam 
meter coefficient was adjusted to match the average of the steam 
flash fractions at the separator (calculated as #7 in Addendum D) 
to the average of the theoretical flash fractions from the 
enthalpy condition representing an average of the four downhole 
temperature surveys. Flash fractions for a range of separator 
pressures were calculated using a computer mod^l for hypersaline 
brines (Addendum E), The model was calibrated by the physical 
and chemical data collected during the test. 
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Average temperature at 3.750 feet on the four downhole 
temperature surveys = 572.6 F 

Average of the flow rates for the temperature surveys (Table 
3-4) = 291,000 Ibm/hr 

Wellbore heat^loss between 3,750 feet and surface (Addendum 
E) = 2.07 X 10 Btu/hr 

Average heat loss from flowline to separator (Addendum F) 
=0.5 X 10 Btu/hr 

(Botlwof the above heat loss rates are relatively insensi­
tive [pi flow rate.) 

Effectij^ preflash brine temperature = brine temperature at 
3750 fe''et minus temperature change corresponding to enthal­
py losses 1^ wellbore and flowline 

= 572.6°F - n (2.07 + 0.5) x 10^ Btu/hr 
m , 0 0 0 Ibm/hr x 0.825 Btu/lbm F 

= 562°F 

M.- ' ' - - ° -The theoretical filBlsh fraction from 562 F, calculated as in 
Addendum E, as a funation of separator pressure is: 

Pressure Flash 
(psia) [̂  Fraction 

217.4 ^ 0.1392 
214.3 ^^ 0.1399 
212.4 IBB.1406 

The theoretical flash fraction^tfO atmospheric pressure = 
0.2664. I 

Ideally, the total steam flow to atmosphere could be calcu­
lated by subtracting brine flow at the weit (Table A-1 Column 12) 
from the total flow. However, this proce^ke involves a substan­
tial uncertainty because the result is the ^^ifference of two 
large numbers, each subject to some uncertainly. The total flow 
is the sum of brine and steam flows, each measured by an orifice 
meter. These would each be expected to have an^ccuracy of about 
+5 percent under favorable conditions. The ^Jort is inherently 
less precise, and there is more scatter to the jSadings because 
the brin« flow commonly cycled up and down slifhtly with the 
action of the control valve. The orifice meter r«|»dings taken 
from the recorder chart ^ere each averaged over thgj cycle, but 
the weir readings were spot readings. Therefore, the weir flow 
data were not used to calculate steam flow. 

The normal procedure would be to measure steam flow from the 
separator and calculate the secondary flash to atmosphere thermo-
dynamically. For this test, however, the fl^sh fractions were 
determined entirely by calculation as described previously. The 
calculated flash fraction at the separator for average test 
conditions is 0.140 and the total flash to atmosphere is 0.266. 
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DATE 

6 / 0 5 / 8 8 

6 / 1 2 / 8 8 

6 / 1 4 / 8 8 

6 / 2 0 / 8 8 

SUMMARY OF 

RUN NO. 

01 

r43 

(14 

TABLE 3-4 

TEMPERATURE/PRESSURE 

START 
IN HOLE 

1 3 : 0 0 

0 9 : 5 5 

1 5 : 0 8 

1 4 : 2 0 

ON BOTTOM 

1 4 : 3 6 

1 2 : 1 2 

1 8 : 0 1 

1 6 : 4 0 

PROFILE SURVEYS 

FLOW RATE TEMP AT 
(LBM/HR) 5 0 0 0 ' ( ° F ) 

1 1 7 , 0 0 0 5 7 5 . 1 

2 1 1 , 0 0 0 5 6 8 . 9 

4 0 4 , 0 0 0 5 7 3 . 6 

4 3 2 , 0 0 0 5 8 2 . 0 

L 

M 

D 
R 

F 
T 
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As would be expected, when the total steam flow to 
atmosphere is calculated as the difference of total flow and weir 
flow, the scatter is so great that the individual numbers are 
useless. However, if the cumulative total flow and cumulative 
weir flow for the whole test are used to calculate an overall 
average, a flash fraction of 0.20 results. Considering the 
uncertainties in the measurements, this is in reasonable agree­
ment with the theoretical flash fraction of 0.266. 

Scale buildup on the brine orifice plates is a common 
problem, and its effect on the readings is largely undetermined 
during thgs test. It is principally for this reason that the 
weirbox vtps used as a backup measurement of the brine flow. 
After the rtest, the brine orifice plates were removed and 
inspected, M d although there was scale on the plates, it was 
relatively "mir^. Each of the plates (Leg A and Leg B) had a 
scale deposit i^hich effectively reduced the orifice bore and 
rounded the edge^. Both plates, when clean, had standard, sharp-
edged orifices, iost-test observations of the orifice plates are 
summarized as foljrvws: 

I 
Original • Average Bore Approximate 
Orifice fjD̂ ameter Reduction Radius of Curvature 
Bore llw« By Scale on the Entrance 

Leg (inches) n (inches) (inches) 
A 4.800 B 0.375 0.188 
B 7.1464 rv0m25 0.125 

Scale on the pipe in the meter^runs after the test was about 1/4 
inch thick, which is negligible' 

Qualitatively, rounding a^fche entrance and bore diameter 
reduction have offsetting effects on the meter coefficient. 
Calculations presented in Addendum I^^how that the observed scale 
buildup would cause indicated Leg A llow rates to be 3.9 percent 
higher than actual and indicated Leg B rates to be 2.6 percent 
higher than actual. Since these values are small, and within the 
expected accuracy of the meters, the effafit of scale deposition 
could be neglected. Thus, the orific^Jmeters were used for 
calculating brine flow, rather than the weir^g^during all portions 
of the test when they were operational. 

A 
F 
T 
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4.0 Downhole Surveys and Transient Pressure Testing 

Downhole pressure and temperature surveys were run during 
the flow test to fulfill the following objectives: 

- Measure stabilized flowing pressure at the 5,000-foot 
datum at various flow rates to define the well's inflow 
performance (Figure 1-3). 

- Record the downhole transient pressure response to flow 
rate changes and the pressure buildup at the end of the 
te30 These data are used to calculate near-well reser-
voilr properties (Sections 4.3.1.3 and 4.3,2.). 

- Measiipw the flowing temperature and pressure profiles 
between T=ihe surface and 5,000 feet at various flow rates 
to proy^e data for thermodynamic flash calculations, to 
determine the depth at which flashing begins and to 
establish ihe relationship, if any, of brine temperature 
to flow rati. 

Typically, a well test would involve a static downhole 
temperature and pressfi^ survey to establish equilibrium shut-in 
conditions before tSwWstart of flow. This was not done imme­
diately prior to the Junenl988 test of State 2-14 because: 1) a 
suitable static survey had been run on November 18, 1987? and 2) 
well conditions immediatelyrbefore the flow test were such that 
static survey data would P^e been misleading. Brine in the 
wellbore had beeo displaced by^fresh water in April, 1988, to 
cool the well for a casing inspection log. The lower density 
fluid in the wellbore would have distorted the downhole pressure 
measurements relative to measur@ents in a brine-filled wellbore 
during the test. The November l^, 1987, survey was run 79 days 
after the last previous flow test ̂ sJTd is more nearly represent­
ative of static conditions than any* survey that could have been 
run immediately before the June 1988 test. 

Production logs to define the inflop^s) within the openhole 
production interval would have been desirfsjle, but were ruled out 
because of the risk of losing logging tnoiq The casing was 
suspected to be in poor condition below abou|^5,500 feet, and the 
condition of th# open borehole (below 6,000 feet) was 
questionable after the August, 1987, redrill at«mpt. Figure 4-1 
is a diagram of the State 2-14 well. '^ 

F 4.1 Description of Surveys 

The following downhdle surveys were run during!the test: 

June 5 - Flowing temperature and pressure profile, 500 
5,000 feet 

June 12 - Flowing temperature and pressure profile, 500 
5,000 feet, and pressure drawdown at 5,000 feet 
during rate change 

June 14 - Flowing temperature and pressure profile, 500 
5,000 feet, and pressure drawdown at 5,000 feet 
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FIGURE 4 - 1 

WELL DIAGRAM 
STATE 2-14 

(ALL DEPTHS ARE 
REFERENCED TD 
KB. 29 f t AGL ) 

150 Ft 14 ' 

1032 F O 

3515 Ft 

I. 

5000 Ft 

I 

7200 Ft 
CAPPREftia 

10148 ft 

10475 Ft 
10564 ft 

M 

^ 

) ^ 

^ 30 in CDNDUCTDR 

20 in SURFACE CASING 

13 3/8 in 
INTERMEDIATE CASING 

9 5/8 in 
PRDDUCTIDN CASING 
47 lb/ft C-95 BUTTRESS 

Y 

8 1/2 in Q E 

TDP pF LINER I^RTED) 

X PROBABLE FILL ^ 

7 in LINER 
29 lb/ft N-80 LT&C 

T 

^t^r 6 t/8 in HOLE 
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during rate change 

June 20 - Flowing temperature and pressure profile, 500 
5,000 feet, and pressure buildup at 5,000 feet. 

The survey data and plots are in Addendum G. All tempera­
ture surveys'were run with Amerada-type Kuster instruments. All 
pressure data were obtained with a helium-filled capillary tube 
run downhole, connected to a Paroscientific digital quartz 
pressure transducer at the surface. Downhole pressure data in 
Addendum G for the June surveys are in units of psia and have 
been corrected for the gravity head of the helium column at 
flowing tasperature conditions in the wellbore. 

In eacli of the surveys, pressure and temperature were both 
recorded oi^ the same trip in the hole by running the Kuster 
temperature instrument in tandem with the capillary tube chamber. 
Outside diame^^s of the temperature instruments and chambers 
were 1.25 and ^^0 inches, respectively. 

4.2 Flowing Temp^ature and Pressure Profiles 

Four temperatule and pressure profile surveys were run 
during the flow test»jeach at a different flow rate. The data 
are used in Addendum 9l^s a basis for selecting the flash initia­
tion conditions and to estimate enthalpy losses from the 
wellbore. As described |n Addendum E, these values and chemical 
analyses of brine samples^ from the flowline are used in a 
computer model to perform ^psh calculations and determine the 
pre-flash brine composition. Results based on the June 5 survey 
data show a brine with a flash^nitiation temperature near 572 F, 
a pre-flash TDS near 247,000 m^/kq, and a COj content near 3,900 
mg/kg (total flow basis). ThefStelculated steam flash to atmos­
pheric pressure is 25.5 percentO The average flash initiation 
temperature for the four surveys is^^2.6 F and the average flash 
fraction to atmospheric pressure is E6.6 percent. 

Temperatures measured at 5,000 feet, shown in Table 3-4, 
vary within a range of 13 F, For all t<m£ surveys, the apparent 
depth of flash initiation is above 5,000|^eet, so the measured 
values should reflect the combined temperature of the inflows, 
except for a minor lieat loss correction.Q The variation of 
temperature among ,surveys is greater tharr would be expected 
unless it resulted from changes in the distrifibtion of inflow 
among production zones of differing temperatuffil However, the 
variations of temperature in Table 3-4 do not aa^ar related to 
either flow rate or time, factors which could c^^rol the inflow 
distributijOn. Subject to any insight which may =^ drawn from 
chemistry data, it is{ presumed that the scatter in the 
temperature data reflects inaccuracies in the Kuster instruments. 

The depth of flash initiation is indicated on a temperature 
survey plot by a departure from the straight line (single-phase 
flow/conductive heat loss) profile in the lower portion of the 
well. In general, for a constant brine' composition and 
temperature, flash depth is a direct function of wellbore 
pressure drawdown, and therefore, flashing occurs deeper at 
higher flow rates. The flash depths interpreted from the four 
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temperature surveys in the State 2-14 well are listed below. 

FLOW RATE DEPTH OF FLASH 
DATE (Ibm/hr) INITIATION (ft) 

6/05/88 117,000 3,160 
6/12/88 211,000 3,400 
6/14/88 404,000 4,000 
6/20/88 432,000 3,600 

Depths, of flash initiation on June 14 and June 20 deviate 
somewhat |^om expected values. Based on the average well 
productivity observed (Figure 1-3), and assuming constant brine 
properties, l^he flash depth on June 14 would have been predicted 
at 3,600 feet instead of the observed 4,000 feet, and the flash 
depth on June S would have been predicted at 3,800 feet instead 
of the observ^^ 3,600 feet. The flash depth being greater than 
expected on Juni 14 could result from an increase in brine 
temperature or »= temporary increase in non-condensible" gas 
content. If any of the observed increases in well deliverability 
were due to additiJnal fractures opening up, then either the 
temperature or gas c^i^ent of the brine could have changed. A 
change in gas conten^^ppears more likely. The shallower than 
expected flash initiation on June 20 is consistent with the 
observation of an improve§ well deliverability in the last three 
days. 

4.3 Transient Pressure Tests and Analyses 

Transient pressure test^tg in wells is conducted for two 
main purposes: i.e.; (1) to det^g&ine the production capabilities 
and characteristics of the w e m j and (2) to assess reservoir 
properties and long-term behavior ̂ f the reservoir. The best 
test to determine well parameter^ is a multi-rate test where 
sufficient time is allowed after a change in flow rate for the 
pressure to stabilize. More useful information for reservoir 
analysis is obtained if the well can be f^wed at a constant rate 
for a relatively long time. Flow tests O^e usually designed to 
accomplish both purposes simultaneously to save money and time, 
which means that the well is flowed in su^fessively increasing 
flow rate steps at the beginning of the teJt'̂  and then allowed to 
flow at a constant high rate for as long as isaeconomically and 
operationally feasible, ^ m 

During a test of this design, downhole pres^re and tempera­
ture measurements are made before and during eack_rate change, 
along with surface measurements of flow rate, tei$erature, and 
pressure, and a final downhole pressure build-up. These data are 
used to calculate well deliverability or flow rata available at 
varying wellhead pressures, productivity or flow rate at varying 
downhole pressures, and important reservoir parameters such as 
transmissivity, reservoir storage capacity, reservoir tempera­
ture, and enthalpy. From a carefully planned test under some 
reservoir conditions, reservoir size and the nature of reservoir 
boundaries and flow regimes can be determined as well. These 
latter types of information are usually best obtained from a 
long period of constant flow, 
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The test of State 2-14 was originally planned as two seven-
day flow rate steps followed by a final extended flow for 16 days 
at the highest rate that could be maintained through the test 
facility. Unfortunately, operating problems and budget con­
straints prevented obtaining an extended flow period at a high, 
constant rate. The interpretation of the data obtained was also 
complicated by several unscheduled changes in flow rate 
occasioned by operating problems, as well as by the apparent 
continued improvement in well deliverability during the course of 
the test. Nonetheless, the test yielded quantitative data about 
well deliverability and productivity. In addition, qualitative 
and semij^uantitive statements about the well and near-well 
reservoirllparameters can be made which, while less certain, will 
aid in exp^ding understanding of the reservoir and in interpre­
tation of [nghemical and geologic data obtained from this and 
previous well ̂fcests. 

4.3.1 Well Behavior 

Well behaviOT^ data were obtained from surface and downhole 
pressure measurement^ and from flow measurements. Wellhead pres­
sure measurements vibre used to plot a deliverability curve and 
predict deliverabili^^at different wellhead pressures. Pressure 
transients measured "Ira^hole during step rate changes were used 
to plot a productivity cifirve and calculate a productivity index. 

4.3.1.1 Deliverabilil 

Deliverability of geothermal wells is generally depicted as 
a plot of flow rate vs. well^^d pressure. Wellhead pressure is 
controlled by reservoir pressure- fluid enthalpy, flow rate, 
wellbore flow characteristics, ^pat losses in the wellbore, and 
fluid chemistry. As a result, the relationship between reservoir 
pressure and wellhead pressure iS^ot a simple one, and fluid 
deliverability at the wellhead can"not be easily predicted from 
downhole pressure measurements. 

The Salton Sea reservoir is a singl^^shase, liquid-dominated 
reservoir with flow induced by decreasiisf density in the fluid 
column as boiling takes place in the wellbojpfc. Flow characteris­
tic of an extensivelly fractured formatiofii having significant 
matrix storage capacity is typical. Some repr^entative deliver­
ability curves for this kind of reservoir are^||iown in Figure 4-
2. Curve A represents a liquid reservoir with h^h permeability. 
Curve B represents a relative decrease in reserSir temperature, 
pressure or gas content. Curve C shows the effect of either an 
increase in reservoir temperature or gas content SF an increase 
in reservoir pressure, - * Curve D shows the effect 'of scaling in 
the wellbore, and curve B shows the effect of a lower reservoir 
permeability. 

Figure 1-2 shows the deliverability curve for the State 2-14 
well. The date of each data point plotted .in the figure is 
written beside it. Data for June 2-17 represent pressure and 
flow rate measurements made during step rate increases. Data for 
June 18-20 represent data collected at the end of the test after 
the highest flow rate step. Several points should be noted about 
this plot: 
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FIGURE 4 - 2 

LU 

< 
GC 

WELLHEAD PRESSt^E 

.Ti Example Deliverability ctJrt̂ es:forra of the variation of mass flow with 
wellhead pressure. (From "Geothermal Reservoir Engineering", Grant, 
et al, 1982; in part after Oames,, 1980a, 1981.) 
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1. The well was not tested at high enough rates to determine 
the maximum flow rate at typical commercial operating 
wellhead pressures of 250-350 psig. However, by project­
ing the general shape of the curve to lower wellhead 
pressures, an estimate of the flow rate in the commercial 
operating range can be made. The dashed line represents 
the shape of the projected curve. An estimated 770,000 
Ibm/hour total flow could be expected at 350 psig and, 
less certainly, about 810,000 Ibm/hr could be produced at 
250 psig. 

2. T ^ increased well deliverability observed later in the 
test suggests that the well improved during the course of 
the|0)test. It is likely that flowing the well at higher 
r a t ^ cleaned up drilling solids from the reservoir rock 
and a l S may have opened up either the old or new leg of 
the weSbore. 

At very 1 ^ flow rates, deliverability curves often show 
a curve towaid the origin just before the lowest sustain­
able flow. |points on this deliverability curve for the 
low flow i^a^^ ^t the beginning of the test are more 
likely reprelMmtative of wellbore damage followed by 
clean up after high flow rates. 

4.3.1.2 Productivity 

The productivity inde'k^(PI) of a well is usually defined as 
the flow rate change per unit ^ange in downhole pressure. PI is 
the slope of the inflow perffe^mance curve, which is a plot of 
flow rate vs. downhole pressurrg The inflow performance, or 
productivity, represents the prloauction capability of the reser­
voir as it is affected by well completion. The influence of 
fluid enthalpy, chemistry, and g ^ content are generally not 
large in a single-phase reservoir. 

Well productivity was assessed usina pressure measurements 
made in the liquid column at 5000 feet ^QState 2-14. This is 
above the probable primary entry zone at "^out 6200 feet. During 
flowing conditions this should not influen(^S the reliability of 
either productivity or pressure drawdown ifeasurements, because 
the temperature in the flowing single-phase li^id column would 
be subject to only small amounts of cooling bete^en 6200 and 5000 
feet due to heat losses. r=m 

F 
Figure 1-3 shows flow rate plotted against domjiiole pressure 

for four stabilized flow,rates. An average productivity index of 
1527 Ibm/hour/psi was found using these data. The productivity 
curve is a straight line through the four flowing points, which 
would be expected from a reservoir producing single-phase liquid 
from only matrix permeability. However, since well improvement 
was noted from other data collected during testing, this produc­
tivity may be conservative. For reservoirs with only matrix 
permeability, the static pressure should also fall on this line. 
No static pressure survey was run prior to the beginning of the 
test, so a static survey from August, 1987, following recomple-
tion of the well and a 12-hour flow test was used. The point at 
5,000 feet does not fall on the extrapolated productivity curve. 
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Fractured reservoirs often show a non-linear relationship between 
pressure and flow rate. The Salton Sea reservoir, being exten­
sively fractured, but also having significant matrix storage 
capacity, typically exhibits characteristics of both linear and 
radial inflow. 

4.3.1.3 "Skin" 

Downhole pressure drop includes not only pressure changes in 
the reservoir under flowing conditions, but also pressure changes 
due to pressure losses as fluid enters the wellbore, i.e.,"skin 
effects",|^and changes due to differences in the amount of fluid 
stored inlfthe wellbore, i.e., "wellbore storage". These pressure 
losses arer^haracteristic of the wellbore and near-wellbore and 
are proportft^al to flow rate. In geothermal wells it is often 
very difficult,-io separate these pressure losses from each other, 
and they are p^nerally lumped together and calculated as a "skin 
factor". 

Horner plot^nalysis of the buildup data yielded a calcu­
lated skin factor, si of +23.1 where: 

s = a Mi - P wf 

r 
- log + b 

0pcr 
w 

s 

Pi hr 

m 

c 
r 
Sit w b 

= skifinfactor 
= prqpiure at 1 hour after shut-in 
= flowina bottom hole pressure 
= slope ̂ f semi-log straight line 
plot of ̂ essure vs. log of time) 

= permeabi^ty 
= porosity^ 
= viscosity ^ 
= compressibility of system 
= radius of wellbore 
= unit coefficients 

(on a 

0̂  Positive values of the skin factor iiJidicate large pressure 
drops as the fluid enters the wellbore. y^gse can be caused by 
wellbore damage during drilling, pressuref^op across liners or 
through perforations, partial penetration comoletions, and in 
some cases, closing of fractures as pressure ̂ Ifiecreases and/or 
turbulent flow as large volumes of fluid enter the wellbore at 
very high rates. Many wells in the Salton Sea dS>thermal field 
show high apparent positive skin factors, even though they are 
extensively fractured and would normally be expe<fE^d to exhibit 
negative skin factors., l Morris, Campbell and Petty (1985) have 
suggested that turbulent flow in the formation may be the 
dominant factor in this effect. In the case of State 2-14, it 
seems very likely that the well has sustained major wellbore 
damage during drilling and re:completion. However, it is also 
probable that the high flow rates in this well contribute to the 
apparent skin effect by causing non-Darcy flow conditions. 

4.3.2 Reservoir Behavior 

Two measurements of well drawdown were made during rate 
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changes on June 12 and June 14, 1988. Figures 4-3 and 4-4 show 
the variation of the observed pressures versus time from the 
initiation of the rate change. 

Figure 4-3 shows that following the rate change from 210,000 
Ibm/hr to 414,000 Ibm/hr, the well showed an initial drawdown of 
104,1 psi, then recovered rapidly and began to drawdown again. 
The maximum drawdown of 113.6 psi was reached one hour and 35 
minutes following the rate change. Following this maximum draw­
down, the well again began to recover. Small adjustments in the 
flow rate immediately following the rate change may explain some 
of this [Qjbserved recovery, but during most of the 19.5 hours 
followingu the change, the rate remained fairly constant, 
increasing ^ X y slightly. During this period the well recovered 
a total of[rg>5 psi when it would have been expected to continue 
drawing down. ,̂ 3 

Figure 4-T shows the second drawdown measurement which was 
made on June 14 |^en the flow rate increased from about 404,000 
Ibm/hr to 538 ,OOO^bm/hr. Following an initial drawdown of 115.5 
psi the well recoveled a total of 42 psi. Since the well was 
flowing at a nearly constant rate and no dramatic enthalpy 
changes were observedR^ this pressure recovery following drawdown 
due to a rate changeS^ further evidence for improvement of the 
well. Unfortunately, it makes both drawdown curves impossible to 
analyze accurately for quantitative reservoir parameters. 

Prior to shut-in of tl^jwell on June 20, pressure measure­
ments were again made. The well was shut in at 17:54, but due to 
the effects of wellbore stor^e and the slow rate at which the 
valves could be turned, the oeginning of build up was not 
observed downhole until 18:00O Figure 4-5 shows a plot of 
pressure at 5000 feet versus tlnre. Following an initial very 
rapid build up of 163 psi, the dc^i^hole pressure began to drop 
and continued to drop slowly for "the next 44.5 hours, when 
measurement was ended. This drop in pressure is most likely due 
to cooling of the fluid between the bottom of the pressure tool 
and the inflow zone, and is therefore lanpsly the result of brine 
density changes in the wellbore. Ther^LJs also a possibility 
that two or more inflow zones feed this wel^and that differen­
tial pressure depletion between the z o ^ ^ could result in 
crossflow after shut-in. However, crossflow generally causes the 
downhole pressure to increase and decrease <M|r shorter time 
periods than the 44.5 hours of this build up, flnother possible 
explanation of this drop in pressure could be irffierference from 
the neighboring field area under production %y Magma Power 
Company. Well testing was going on in a newly cda^leted Magma 
well during the period of- build up? however, the distance to the 
Magma well is more than a mile. The testing of the Magma well is 
not likely to have had an effect on the State 2-14 well, given 
the high permeabilities and storage capacity in this reservoir. 

As a result of the drop in pressure only 1.5 hours after 
shut-in, the build up data are not amenable to analysis for 
detecting reservoir boundaries. However, a semi-quantitative 
estimate of reservoir parameters and skin effect in the well was 
made using a semi-log plot. Figure 4-6 shows pressure plotted 
against log time, with the semi-log straight line required for 
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FIGURE 4 - 3 
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analysis showing only for a brief period prior to the pressure 
dropoff. A transmissivity or "kh" of 233,600 md-ft was calculated 
using the final flow rate of approximately 435,000 Ibm/hr. The 
skin factor of +23.1 previously discussed was also calculated 
from this plot. 

Pressure response matching using the nonlinear, multiple 
regression computer code ANALYZE was also attempted, because this 
code can accomodate the variable flow rate history of the test. 
Using the "kh" and "skin" calculated from the Horner plot as 
initial estimates of reservoir properties and the entire drawdown 
and buildup history as input, ANALYZE calculated a transmissiv­
ity ("kh'iT of 1x10 md-ft, a storage coefficient ("J2rch") of 
0.00053 ft/^i and a "skin" of +13.3. Using the buildup only 
resulted inf̂ ^ kh of 1x10 md-ft, a storage coefficient 0.00051 
ft/psi and a skl/i of +12.4. This result for kh is extremely high 
and a good mato^ of the response curve was not achieved, particu­
larly for the (JFawdown segments (Figure 4-7 A-C) . This suggests 
that reservoir |nisotropy or wellbore storage effects dominate 
response and/or ^he input data available are insufficiently 
accurate to allow a Jood match using this computer code. Use of 
these kh values for"quantitative prediction of future reservoir 
behavior is not recomaeftded. 

The reservoir and well parameters indicate qualitatively, at 
least, that the reservoir has high permeability and adequate 
storage capacity and is tkeorefore capable of producing at high 
flow rates for extended per^jps. However, because the data are 
not amenable to boundary analysis, neither the life of the 
reservoir nor the total prodiMtion capacity can be estimated. 
Nearby shallower portions of the same reservoir tapped by Magma 
Power and UNOCAL have produceOfor long periods with little 
observed pressure drawdown, but ho detailed data are available to 
the public from these wells. \ f 

4.3.3 Injection Well Behavior 

The Imperial 1-13 well was used as M injector throughout 
the test. Figure 4-8 shows a plot of iUectivity, defined as 
flow rate per psi of pressure at the wellhe^L versus cumulative 
injection. Table 4-1 shows daily and cunfT^ative injection by 
date. Prom the tMB» that injection started, the injectivity 
began to decline, ©ie injectivity decrease shc^k by the Imperial 
1-13 well is typical for a well undergoing formation plugging. 
In most cases of injection well plugging, suspenfiSd solids enter 
the formation, coating the walls of the pore¥^ Solids are 
filtered from the solution by the porous medium, "ijteducing the 
permeability of the forJmation near the wellbore and forming a 
filter cake on the wellbore face. The filter cake, once formed, 
acts as a fine filter, removing smaller and smaller particles 
from the fluid and further reducing the injectivity of the well. 
The filter cake produces the effect of a variable skin factor, 
with the additional problem that the formation near the wellbore 
may have been damaged by the entry of solids prior to formation 
of the filter cake. Decrease in injectivity is generally geo­
metric. The curve for Imperial 1-13 displays this pattern. 
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I •• 

ATE 

TABLE 4-1 

INJECTION SUMMARY 
KENNECOTT IMPERIAL 1-13 
June 4 - June 24, 1988 

MASS INJECTED 
(lO'' lb) 

6^ . 
6/2 
6/3 
6/4 
6/5 
6/6 
6/7 
6/8 
6/9 
6/10 
6/11 
6/12 
6/13 
6/14 
6/15 
6/16 
6/17 
6/18 
6/19 
6/20 
6/21 
6/22 
6/23 
6/24 

L 

IMl 

0 
0 
0 

838 
5,225 

243 
1,130 
2,307 
3,798 
2,578 
4,145 
3,412 
,107 
,882 

l ^ t 
6,1 
5,5 
3,846 
794 

1,471 
0 

639 

Y 

CUMULATIVE 
MASS INJECTED 

(lO'' lb) 

0 
0 
0 

838 
6,063 
6,306 
7,436 
9,743 

13,541 
16,119 
20,264 
23,676 
28,783 
34,665 
41,162 
48,488 
54,193 
60,343 
65,864 
69,710 
70,504 
71,975 
71,975 
72,614 

R 
A 

F 
T 

t 
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Although at times brine was taken out of the holding pond 
and directly injected without allowing for settling, these 
periodic increases in injected solids did not alone cause the 
injection well to plug. Injection of unfiltered brine from the 
start of the test resulted in a decrease in injectivity. Even 
with the settling in the brine holding tanks, suspended solids 
sufficient to cause plugging were injected into the well. 

After shut-in of the State 2-14 well, the brine remaining in 
the holding pond was injected into the Imperial 1-13 well. The 
portion of this fluid held in the tanks at the time of shut-in 
was treate^ with 12N hydrochloric acid. The seven tanks held an 
estimated !ri07,016 gallons of brine at the time the acid was 
added. The ̂ Acid was added as evenly as possible to each tank and 
agitated w i ^ a small pump. The tanks were allowed to stand 
overnight, and_, the brine was injected the next day mixed with 
added fluid fr(w the holding pond. During the injection of this 
acidified brine, continued build-up of wellhead pressure was 
observed. No improvement in injectivity resulted from this acid­
ification of the^injection well. In fact, the injectivity 
decreased during infection of this fluid from 2970 Ibm/hr/psi to 
1900 Ibm/hr/psi. I 

The Imperial l-IjfUwell was known to have problems with sand 
infill from the formationnduring drilling and completion. There­
fore, the injection zoiile probably has matrix permeability. 
Further sand inflow may hava nceduced the injectivity of the well 
during this test, but t|ĵjj largest impact on the injectivity 
appears to have been plugging t^ suspended solids precipitated by 
the produced brine. 

4.4 Caliper Logging Attempt 

On August 8, 1988, 44 dayVzf after the end of testing 
operations, Kennecott attempted t^ run a casing inspection 
caliper log in the State 2-14 well. Details of the operation are 
documented in Addendum H. Two different caliper tools were run 
and both encountered a constriction that j»topped the tools in the 
9 5/8-inch casing about 26 inches below|jfc»e top of that casing 
string. The caliper to<?ls, having clearanc^i^ for minimum hole 
diameters of 7 l/4-incl^«s and 3 1/2-inches, p^th stuck at approx­
imately t̂ |t saqp., fNlace and had to be pulj.ed free. The 
constrict̂ iMliî r • or' '<!#- least the top of it, occurAwhere the 9 5/8-
inch cas^jte-comes through the casing head. 

On iQi^ust 15r 1988, a television camera havirig a diameter of 
2 l/8-ine|||«- was run through the wellhead and^'through the 
constrictid» in the 9 .5̂ /8-inch casing to a point about 2 feet 
below where the caliper tools stuck. Although the video image 
was impaired by turbidity in the water, it shows what is thought 
to be a heavy buildup of whitish scale (presumed to be calcium 
carbonate). There was an attempt to obtain a sample of the 
scale by dislodging it with a hydroblaster. However, the hydro-
blaster pipe bent when it was inserted downhole and the attempt 
was aborted because there was no replacement immediately avail­
able. The upper portion of the wellhead had been dismantled to 
run the caliper and television logs, but there was no whitish 
scale to sample in those parts. None of the attempts at logging 

48 



or sampling was successful at positively identifying the scale or 
defining the profile of the constriction, and budget constraints 
prevented further efforts. 

The discovery of a constriction in the casing prompts 
several questions regarding its origin and possible effects on 
the flow test. Apparently the constriction did not exist at the 
time of the casing inspection log in April, 1988. The most 
reasonable conclusion is that it formed during the 19-daY flow 
test. Two possibilities are that (1) it is a partial collapse in 
the 9 5/8-'Qich casing which may have occurred at the beginning of 
the test, 6r (2) it is simply a scale buildup. Normally, a heavy 
scale buildojj would be reflected in a declining well deliver­
ability, bu£~l the deliverability actually increased as the test 
progressed. This implies either that the constriction formed 
very early in^he flow test, or that factors increasing the 
deliverability more than offset the increasing flow resistance. 

The question of whether or not calcium carbonate scale could 
reasonably be expectAj from the standpoint of the brine chemistry 
is not within the Jcope of this report. However, the abrupt 
nature of the consC^ction in a region where the pressure 
gradient would not he^Wnpected to be extreme suggests that it is 
not a normal scale buildup. Likewise, there are problems with 
the hypothesis of a casing collapse. It is difficult to envision 
a mechanism for a collapse (failure within the wellhead. Collapse 
is a well-known means of fajĵ ||ure of production casing strings or 
tieback strings downhole where a pocket of water trapped in the 
annular cement expands thermlly and exerts pressure on the 
casing. However, this mode of failure is not likely to have 
occurred in the State 2-14 wellHOd because the annular space was 
vented to relieve the pressure or'̂ therraal expansion. Also, there 
was no collapse in the three previ<Su^ flow tests of the well and 
one would not have been expected inuthis test. Other causes such 
as weakening of the 9 5/8-inch casing by corrosion, or a mechan­
ical problem in the wellhead, are possible explanations. 

Because the profile through the res|^ction is not known, it 
is not possible to quantify the flow resistance, but it is of 
interest to explore •, its possible signifDance. The minimum 
dimension through the constriction is known'ro be greater than 2 
1/B-inches and less than 3 1/2-inches. AssumiA that the equiva­
lent minimum inside diameter of the constrictttwi is 3.0 inches, 
flow velocities shown below are calculated for agjrage conditions 
of the last 25 hours of flow. jr" 

Average Flow Conditlions at the Wellhead; 
Flow rate = 425,000 Ibm/hr 
Wellhead pressure = 540 psia 
Steam mass fraction = 0.0700 (Table E-7) 
Specific volume of the steam/brine mixture 
(assumed homogeneous) = 0.677 cu ft/lbm (Table E-7) 

Calculated Velocities; 
Flow velocity in clean 9 5/B-inch casing = 19.5 ft/sec 
Flow velocity in 3-inch diameter = 163 ft/sec 

The velocity in the assumed constriction is less than the 
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critical velocity of 250 ft/sec for those conditions, and there­
fore the constriction did not constitute a critical choke. 
However, the pressure loss could still be significant. Assuming 
a round, venturi-shaped constriction only a few feet long, with a 
3-inch diameter throat and the flow conditions stated above, the 
pressure drop would be in the range of 40 to 50 psi. However, 
deliverability data (Figure 1-2) indicate the flow restriction is 
less severe than that. For example, the actual wellhead pressure 
on June 17 at 640,000 Ibm/hr flow rate is greater than could have 

the constriction were as severe as the hypothetical 
above. Therefore, if the constriction existed at 

it does now, its minimum clearance is 
its cross-section is elon-

existed if 
case described 
the end ofl^he 
probably larger than three 

having^ larger flow area than a round venturi 

flow test as 
inches or 

gate, 

Further ev^ence that the flow restriction 
obtained from b ^ pressure surveys (Addendum G) 
of the four dowrnhole 
reveal an 
Although 
pressure drop wo 
tinuity in the pressure .profiles. 

was not severe is 
Extrapolations 

surface do not ^^^1. vjv̂„...iv̂j.vi pressure profiles to the ^^^^^^^^ ^^ ..̂ ^ 
y gross rtLsmatches with the measured wellhead pressures. 
the extrapolations are not precise, a large, localized 

^^^^ '"̂ uld pe expected to create a significant discon-w basis of the following observations, it is concluded 
not the cause of the well's failure to 
high-rate flow test on June 23 and 24, 

On the 
that the constriction wa 
flow spontaneously for th 
1988. 

In the attempt to initiate flow on June 24, after the 
well had been shut in dTwernight with fresh water in the 
wellbore, the well pr^kiced the fresh water back at a 
peak rate of 120,000 Ibm/RF, hut the flow diminished and 
the well died before achieving flashing flow. The nature 
of this initial flow of w^er was normal, and it was 
expected that flashing would start in the wellbore 
accompanied by an increasing flow rate. The fact that 
flashing flow did not start is an indication that the 
well had not been allowed to heaE\up long enough after 
injecting the fresh water 

t^. dpnstriction existed 
V it did not impose a 

Assuming 
d«^ flow * 
thmt time^ 
attfempt to 
through the same constriction 
o#;*, 120,000 Ibm/hr would have 
pressure drop t;hrough any 
function of flow* rate and is 
velocities. 

B 
a t ' a flow ra te of 425,000 
i n i t i a t e flow on June 24, 

at the mucli^^ower flow rate 
been negligible because the 

the end of the 19-
g&pressure drop at 
]^%/hr. During the 

t h^p re s su re drop 

const r ic t ion 
not s ignif icant at low flow 

IS a strong 

Facts and tentative conclusions about the casing 
tion are summarized as follows: 

constric-

1. It formed sometime after the casing inspection log in 
April, 1988, and before the attempt to run a casing 
caliper log on August 8, 1988. The most probable time is 
during the 19-day flow test. 
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2. The downhole video inspection is not definitive, but 
shows the constriction to have the appearance of a 
buildup of whitish scale. 

3. The 2 1/8-inch diameter television camera passes through 
the constriction, but caliper logging tools with 
clearances for minimum hole diameters of 3 1/2-inches 
and 7 1/4-inches stuck at about 26 inches below the top 
of the 9 5/8-inch casing string. 

4. Although it has the appearance of a scale buildup, there 
is a possibility that a partial casing collapse is at 
l̂ F»st a contributing factor. Information is incomplete 
a ^ there are questionable aspects to both hypotheses. 
Furti^r study of the problem using the available 
infdryiation is probably not worthwhile. Instead, it is 
recommended that the well be killed and that the tree be 
remove<^ down to the top of the lower master valve to 
allow visual inspection and sampling. Further work to 
describe [[the constriction and remove it would be guided 
by the firroings at that point. 

5. If the constriction existed near the end of the flow 
test, its ^U^ct on the well deliverability cannot be 
quantified wlVll certainty, but apparently it was not 
severe. By comparison of wellhead pressures at 640,000 
Ibm/hr (on June 17) and 425,000 Ibra/hr (average for the 
last 25 hours) thep-iipper bound on pressure drop through 
the restriction i^jabout 20 psi at the 425,000 Ibm/hr 
flow rate. The downhole pressure profiles, as discussed 
above, suggest the acta*l pressure drop was less. 

Because the pressure droOimposed by the constriction was 
relatively small, wellborer flow modeling is not likely to 
yield the precision necesdlg/y for a refined estimate of 
the effect on deliverability'. 

6. The constriction was not the cause of the well's failure 
to flow spontaneously for the ajhtempted high-rate flow 
test on June 23 and 24, 1988. t)^ 
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TABLE A-1 
FLOW TEST DATA 
STATE 2-14 

June 1 - aune 20, 1988 

PATE riffi m > WHTSEP. SEP. SEPARATOR FLOW SEP. TOTAL CUM. TOT. I€IR CLM.ICIR INJEC. 
PRES TEMP STEAM BRINE FLASH R O W FLOW BOX FLOW FLOW FLOW 

psig F psig F Ib/hr Ib/hr Ib/hr klb Ib/hr klb ib/hr 

page 1 of 5 

06/01 1M7 178 
06/01 IpfO 450 479 
06/01 2 :0:;i 474 483 
06/01 23:0PJ90 483 
06/02 01:00 487 470 
06/02 03:02 48J&74 
06/02 05:55 4 8 r l 7 1 
06/02 07:12 486 47fl 
06/02 09:04 488 47ll= 
06/02 11:00 486 
06/02 13:01 485 468 
06/02 15:03 506 480 
06/02 17:00 507 483 
06/02 19:00 507 480 
06/02 21:00 505 480 
06/02 23:00 506 481 
06/03 00:58 505 480 
06/03 02:59 505 478 
06/03 05:03 502 478 
06/03 07:05 502 478 
06/03 08:00 503 476 
06/03 10:12 505 473 
06/03 12:00 505 473 
06/03 14:05 503 480 
06/03 16:01 513 492 
06/03 18:03 514 494 
06/03 20:06 509 493 
06/03 22:05 506 492: 
06/04 01:02 507 494, . 
06/04 03:00 506 494,f;-' 
06/04 OSsOO; 506...4J4-"'' 
06/04 OTsOO 5 ^ -493 
06/04'09i(W 508^492 • 
06/04 .Us2&; 508 .4^6; > 

06/04i3t( l3 S08 4 ^ ' -
06/04-15:82: ^(J7:^90 ••̂  
06/04 17:06 507 487* 
06/04 19:00 506 484 . 
06/04 21:01 505 484 ^ 
06/04 23:03 503 479 
06/05 01:09 501 480 ; 
06/05 03:04 505 492 
06/05 04:55 511 492 
06/05 06:58 505 490 
06/05 09:15 514 494 
06/05 11:00 514 492 
06/05 13:08 513 492 

1 
M 

N 
A 1 / y» 

R 
Y 

, . • • ^ ' 

- • - i - -. - ^ 
. ' ' ' • ' . .* - ?• 

• . ' ^ ' K . " ' • • • ' 

V- :^;^t-4-.,^ f. 
• ^ri-'-'h .-, 

>:.> -̂ i - • 
• r - ' ^' • • ; . J , 

. "•V « • ' . i j . ': 

i 

- • " 

0 
119,601 
129,705 
172,750 
161,607 
150,714 
129,705 
134,900 
134,900 
119,601 
114,692 
150,714 
172,750 
150,714 
150,714 
150,714 
150,714 
129,705 
129,705 
124,659 
129,705 
119,601 
119,601 

0 
134,900 
140,078 

134',|# 
140,078 
129,705 
129,705 
134,900 
1"19,601 
f29,705 
119,601 
114,692 
124,659 
109,774: 
109,774 
104,967 
106,167 
107,370 
108,572 
109,774 
134,358 
119,601 
114,652 

0 
113 
368 
663 
997 

1,315 
1,719 
1,889 
2,141 
2,387 
2,623 
2,893 
3,208 
3,532 
3,833 
4,135 
4,431 
4,714 
4,982 
5,240 
5,357 
5,631 
5,847 
5,971 
6,100 
6,382 
6,659 
6,921 

aAJ27 

7,851 
8>ll«fl 
8,3TI 

8,661 
8,875 
9,108 
9,355 
9,578 
9,799 

10,017 
10,239 
10,444 
10,644 
10,867 
11,147 
11,369 
11,619 

0 
39,438 
96,993 

129,182 
120,850 
112,704 
96,993 

100,878 
100,878 
89,438 
85,766 

112,704 
129,182 
112,704 
112,704 
112,704 
112,704 
96,993 
96,993 
93,220 
96,993 
89,438 
89,438 

100,878 
104,750 
96,993 

100,878 
104,750 
96,993 

. 96,993 
boo,878 
• ^ 4 3 8 
K993 
%9,438 

93!2lo 
82,089 
82,089 
78,494 
79,392 
80,291 
81,190 
82,089 

100,847 
89,438 
85,737 

0 
34 

275 
496 
746 
983. 

1,286 
1,413 
1.601 
1,785 
1,962 
2,163 
2,399 
2,641 
2,866 
3,092 
3,314 
3,525 
3,725 
3,919 
4,006 
4,211 
4,372 
4,465 
4,562 
4,773 
4,979 
5,176 
5,479 
5,677 
5,871 
6,069 
6,260 
6,477 
6,637 
6,811 
6,996 
7,162 
7,328 
7,491 
7,657 
7,810 
7,959 
8,127 
8,335 
3,502 
8,639 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 • 
0 i 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

301,622 
259,460 
467,023 
162,163 

0 
278,920 
136,217 



TABLE A -1 page 2 of 5 

DATE 

06/05 
06/05 
06/05 
06/05 
06/05 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/08 
06/08 
06/08 

%m 
06/08 
06/08 
06/08 
06/08 
06/08 
06/08 
06/09. 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 

TIME 

15:00 

iBb 
19 
21 
23 
01 
03 
05 
08 
10 
12 
14 
16 
17 
17 
21 
23 
01 
03 
05 
07 
09 
10 
13 
16 
18 
20 
22 
01 
04 
06-
07 
10 
12 
16 
13 
21. 
23 
01 
03 
04 
06 
08 
10 
12 
14 
20. 

;12 
•M 
iW 
•05 
M 
45 
00 
10 
15 
11 
25 
40 
58 
03 
00 
08 
00 
00 
00 

•05 
00 

•00 
08 

•03 
03 
03 
04 
00 
00 
55 
10 
05 
03 
01 
00 
53 
05 
15 
05 
15 
00 
30 
15 
10 
30 

WHP 

psig 

515 
513 
513 

^13 
l 0 7 

506E 
5oiE 
505 
510 
510 
510 
510 
512 
439 
383 
455 
514 
513 
512 
513 
512 
513 
512 
514 
514 
514 
514 
514 
512 
511 
?06 
507 
508 
508 
507 
506 
S30 
535 
532 
530 
530 
532 
534 
535 
537 
535 
537 

WHT SEP. 

F 

491 
491 
494 
491 
492 

392 
=493 

SEP. 
PRES TEMP 
psig 

499 
49JL 
492 
494 
494 
494 

464 
494 
493 
493 
492 
492 
492 
493 
493 
487 
493 
493 
492 
491 
491. 
492 
492 
490 
491 
490 
4Si 
§01 
5flr 
501 
501 
501 
501 
501 
501 
501 
501 
501 

3 

1 

186 
212 
208 
209 
210 
211 

. 2 1 3 
212 
209 
207 
204 
207 
207 
204 
202 
198 
199 
212 
212 
,.m 
219 
207 
209 
203. 
210 
207 
207 
202 

F 

250 

M 

263 
262 
404 
414-
412 
413 
412 
410 
412 
411 
405 
48? 
f i 
404 
405 
400 
M 
m 
396-

SEPARATOR FLOW 
STEAM 
Ib/hr 

H 
17,024 
17,659 
17,546 
17,442 
17,546 
19,7% 
20,247 
20,203 
1 8 , 6 ^ 

\7,my 
17,707 
17,469 
18,544 
19,121 
19,044 
18,868 
18,912 

404 117,^71. 
40S-

1404 
403 
40!^ 
402. 
402 : 
402 
402 
403 
401 

23,061 

%,m 
%M 
36,9© 
36,859 
%,jm 
37,195 
36,506 
36,983 
33,251 

BRINE 
Ib/hr 

1^863 
113,jg> 
l l l , T O l 
111,092 
111,092 
106,977 
111,092 
102,863 
98,748 

102.863 
, 98,748 

98,748 
96,691 

106,977 
^,748 
90,519 
94,634 

???,183 
218,069 
222,183 
?22,183 
222.183 
SO, 126 
220,126 
222,183 
218,069 
222,133 
197,496 

SEP. 
FLASH 

0.14 
0.14 
0.14 

oSl4 
0.16 
0.15 
0.16 
0,16 
0.15 
0.15 
0.15 
0.16 
0.15 
0.16 
0.17 
0.17 
0.11 
0.10 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
\i.H 
0.14 
0.14 

TOTAL 
FLOW 
Ib/hr 

124,619 
119,601 
129,705 
119,601 
119,601 
116,325 
113,050 
109,774 
110,238 
110,703 
111,167 
111,633 
112,097 

0 
0 

113,259 
113,723 
114,188 
114,652 
119,886 
130,808 
128,638 
128,533 
128,638 
126,773 
131,339 
123,M6 

117,0* 
mM 
116,455 
116,217 
115,235 
126,108 
117,792 
109,387 
113,546 
249,554 
241,129 
258,955 
259,166 
259,166 
256,976 
256,976 
259,378 
254,Si74 
259,166 
230,747 

CUM.TOT. 
FLOW 
klb 

11,342 
12,087 
12,361 
12,589 
12,845 
13,071 
13,298 
13,597 
13,845 
14,084 
14,315 
14,530 
14,730 
14,850 
14,850 
15,025 
15,246 
15,489 
15,703 
15,938 
16,188 
16,458 
16,576 
16,962 
17,362 
17,610 
17,864 
18,104 
18.464 

^ m l l 
T 9 ] % 4 4 

WEIR 
BOX FLOW 

Ib/hr 

93,190 
89,438 
96,993 
39,438 
89,438 
86,988 
84,539 
32,089 
82,436 
32,734 
83,131 
83,479 
83,826 

0 
0 

84,695 
85,042 
85,390 
85,737 
96,993 
89,438 

100,847 
85,737 
39,438 
39,438 
68,037 
74,953 
85,737 
82,088 
89,438 
85,737 

1 9 , 2 6 j ^ 93,190 
19,5#'^ 
19,771 
20,222 
20,441 
20,982 
21,698 
21,990 
22,551 
n j i i 
23,326 
23,776 
24,421 
24,871 
25,363 
26,915 

182 ,0% 

g,4:» 
^ , 0 3 7 
6 8 , ^ 

129, # 2 

187,691 
193,587 
187,691 
187,691 
193,587 
197,270 
197,270 
187,691 
137,691 

CUM.WEIR 
FLOW 
klb 

8,856 
9,038 
9,244 
9,414 
9,605 
9,774 
9,944 

10,168 
10,353 
10,532 
10,705 
10,366 
11,053 
11,105 
11,105 
11,236 
11,401 
11,583 

.11,743 
11,925 
12,112 
12,310 
12,396 
12,658 
12,939 
13,089 
13,232 
13,393 
13,646 
13,898 
14,073 
14,245 
14,442 
14,606 
14,918 
15,052 
15,346 

15,993 
16,406 
16,565 
16,972 
17,306 
17,794 
18,139 
18,508 
19,697 

INJEC. 
FLOW 
Ib/hr 

129,730 
308,109 
155,676 
314,595 
155,676 
136,217 

0 
0 

97,298 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

194,595 
0 
0 

334,055 
285,406 
285,406 
285,406 
194,595 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

272,433 
259,460 
259,460 
275,676 



TABLE A-1 page 3 of 5 

DATE TIME WHP 

psig 

WHT SEP, SEP. SEPARATOR FLOW SEP. TOTAL CUM.TOT. WEIR CUM.WEIR INJEC. 
PRES TEW STEAM BRINE FLASH FLOW FLOW BOX FLOW FLOW FLOW 

F psig F ib/hr Ib/hr Ib/hr klb ib/hr klb Ib/hr 

06/09 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 

23:05 

0 2 ^ 
04:00 
05:55 
08:00 
10:30 
12:20 
14:11 
16:15 
18:10 
20:10 
22:05 
00:08 
02:10 
04:05 
06:15 
07:50 
10:00 
12:13 
14:05 
16:05 
18:20 
20:15 
22:05 
00:05 
02:22 
04:02 
06:30 
08:08 
10:00 
12:08 
14:11 
16:00 
18:05 
20:03 
06! 03 
02:06 
04:02 
06:08 
08:02 
10:11 
11:55 
14:03 
16:03 
18:05 
20:06 

535 
535 
535 
^ 5 
M5 
537 
540 
537 
541 
540 
543 
533 
537 
535 
537 
535 
535 
537 
537 
540 
545 
545 
540 
535 
540 
535 
537 
537 
540 
540 
549 
545 
507 
512 
018 
515 
S13 
513 
514 
511 
512 
517 
517 
517 
518 
519 
518 

501 198 392 
502 199 392 
502 199 391 
502 200 393 
502 '202 395 
^ 2 201 397 
32 201 408 
502-201 409 
502y,98 
502 198,401 
502 1971397 
502 209 396 
502 207 
502 207 
502 208 395 
502 210 393 
502 209 394 
502 208 395 
502 • 208 397 
502 208 400 
502 208 399 
502 206 399 
502 203 391 
502 202 387 
502 202 385 
502 207 390 
502 208 391 
502 202 388 
502 201 385 
502 199 386 
503 203 39* 
503 201 392 
497 214 395 
499 211 393 
m 212 396^ 
500 213 Z% 
500 211 387 
499 214 389 
500 214 392 
500 213 390 
500 213 391 
500 213 408 
500 213 400 
500 214^ 406 
500 213 400 
500 213 394 
500 214 392 

:34,962 
34,962 
34,421 
34,408 
32,956 
33,299 
30,263 
30,049 
30,052 
29,343 
29,628 
30,090 
29,233 
23,510 
28|574 
28?339 
28,2 
28, 
29,081 
29,081 
29,153 
29,167 
28,252 
27,117 
26,760 
27,428 
27,128 
28,902 
23,835 
29,056 
30,044 
2?,54f 
58,265.-
^,^43 
60,540 
6^,673 
^.647 
•:m,4Z4 
).60,653' 
':6o,o6t; 
'60,|39' 
60,139 
59,910 
60,042 
59,834 
59,758 
60,042 

197,496 
197,496 
193,382 
195,439 
139,267 
193,382 
193,382 
193,382 
185,152 
131,038 
181,038 
213,954 
201,611 
201,611 
197,496 
197,496 
93,382 
93,382 
19g00 

isam 
183,0^ 
183,0»1 
185,153 
181,038 
174,866 
181,038 
172,809 
187,210 
178,981 
181,038 
181,038 
222,711 
367,958 
3^,275 
358,275 
353,433 
348,592 
358,275 
m433 
353,433 
3^,592 
343,750 
348,592 
343,',750 
343,750 
343,750 
343,750 

0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.14 
0.13 
0.14 
0.14 
0.14 
0.12 
0.13 
0.12 
0.13 
0.13 
0.13 
0.13 
0.13 
0.14 
,0.14 
10.14 

0., 
0.13 
0.13 
0.14 
0.13 
0.14 
0.14 
0.14 
0.12 
0.14 
0.14 
0.14 
0.15 
0.15 
0.14 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 

232,458 
232,458 
227,802 
229,347 
222,223 
226,681 
223,644 
223,430 
215,204 
210,381 
210,666 
244,044 
230,843 
230,121 
226,070 
225,835 
221,657 
221,956 
219,981 
214,233 
212,249 
212,262 
213,404 
208,155 
201,626 
208,466 
199,937 
216, i F 
207,81 
210,094 
211,082 
252,260 
426,223 
412,218 
418,814 
414,106 
408,238 
41ff,698 
414,086 
413,496 
408,731 
4 0 3 , ^ 
408,502 
403,792 
403,584 
403,508 
403,792 

27,513 
27,978 
28,266 
28,647 
29,080 
29,548 
30,111 
30,521 
30,926 
31,366 
31,770 
32,224 
32,679 
33,152 
33,616 
34,049 
34,534 
34,885 
35,364 
35,845 
36,243 
36,667 
37,146 
37,550 
37,926 
38,336 
38,802 
M 4 9 

39,672 

4 ^ i 
40,900 
41,596 
42,362 
43,233 
44,052 
45,697 
46,544 
47,349 
48,218 
48,999 
49,873 
50,577 
51,443 
52,251 
53,071 
53,885 

187,691 
172,547 
180,383 
185,256 
176,941 
180,326 
173,968 
179,938 
181,193 
151,801 
162,498 
193,115 
183,562 
131,655 
184,545 
178,502 
179,133 
178,188 
171,912 
162,465 
168,665 
169,821 
169,648 
169,417 
165,602 
170,168 
168,203 
183,528 
178,428 
178,544 
184,378 
0,558 
,168 

25^9 
3CP96 
290,^ 
292,09fl 
295,323 

291,533 
291,452 
•293,495 
291,553 
307,197 
292,198 
293,963 

20,182 
20,542 
20,763 
21,067 
21,414 
21,787 
22,230 
22,554 
22,888 
23,232 
23,533 
23,889 
24,250 
24,624 
24,997 
25,344 
25,732 
26,015 
26,394 
26,765 
27,074 
27,412 
27,794 
28,119 
28,426 
28,762 
29,148 
29,441 
29,888 
30,179 
30,518 
30,886 
31,»4 
31,894 
32,523 
33,109 
34,275 
34,877 

36,618 
37,245 
37,752 
33,376 
38,975 
39,584 
40,175 

265,947 
273,920 
278,920 

0 
0 
0 
0 
0 

• 0 

0 
212,757 
220,541 
220,541 
415,136 
395,677 
402,163-

0 
0 

162,163 
240,001 
252,974 
265,947 
271,136 
269,190 
269,190 

0 
252,974 
233,514 
376,217 
368,433 
324,325 

0 
355,460 
348,974 
259,460 
162,163 
291,893 

0 
324,325 
295,136 
194,595 
361,947 

0 
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DATE TIME WHP WHT SEP. SEP. SEPARATOR FLOW SEP. JOTAL CUM.TOT, WEIR CUM,WEIR INJEC. 
PRES TEMP STEAM BRINE FLASH FLOW F L W BOX FLOW FLOW FLOW 

psig F psig F ib/hr Ib/hr Ib/hr klb Ib/hr klb Ib/hr 

06/13 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 

2Z 

•1 
02 
04 
05 
08 
10 
11 
14 
16 
18 
20 
21 
00 
02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 
00 
02 
04 
06 
08 
10, 

J5 
^ 
02 

• | 
•02 
01 
:57 
•05 
•07 
07 
:09 
06 
06 
07 
06 
25 
04 
00 
07 
02 
00 
02 
02 
03 
08 
08 
10 
07 
19 
22 

12J02 
14»04 
16J25 
17:57 
19JSS 

21:59 
00:03 
02:08 
04:17 
06:00 
08:06 
10:04 
12:05 
1.3:46 
15:03 
16 00 

519 
513 
513 
3l3 
513 
51^ 
513^ 
517 
517 
517 
519 
456 
476 
480 
476 
480 
480 
485 
485 
485 
439 
490 
491 
410 
409 
491 
495 
499 
497 
503 
504 
505 
473 
417 
419 
4G5 
407 
397 
406 
412 
430 
440 
440 
445 
452 
476 
491 

500 
500 
500 
500 
500 
3oo 
=?99 
50< 

211 
215 
215 
215 
214 
213 
215 
216 

50imi6 
500 
500 
490 
492 
492 
492 
492 
492 
493 
491 
491 
491 
491 
492 
481 
481 
493 
494 
493 
498 
498 
498 
498 
491 
483 
484 
482 
483 
483 
485 
484 
485 
484 
483 
436 
487 
500 
500 

216| 
2lJ 
268 
266 
264 
265 
265 
264 
247 
260 
260 
260 
260 
260 
263 
263 
200 
187 
175 
176 
175 
216 
237 
223 
252 
253 
244 
243 
243 
244 
244 
243 
240 
241 
246 
234 
223 
225 

392 
391 
391 
392 
392 
392 
394 
395 
384 
391 
391 

m 
405 
406 
407 
407 
408 
429 
410 
408 
418 
416 
410 
409 
410 
400 
397 
3f7 
397 
415 
415. 
416 
423 
424 
422 
422? 
421.-

59,019 
61,322 
60,939 
61,092 
60,806 
61,055 
62,089 
63,244 
62,859 
62,359 
62,744 
80,529 
79,818 
78,258 
78,398 
78,113 
77,9fik 
74,373 
77,191 
77,697 
78,710 
78,710 
78,710 
93,770 
90,333 
58,531 
54,097 
51,760 
51,896 
51,760 
71,952 
74,860 
86^758 
91,386 
92,577 
90,005 
S9,304 
89,003 

421>; 88,674 
420-
420 
420 
421 
420 
420 
415 
414 

88,173 
87,803 
86,193 
90,981 
90,353 
89,236 
61,344 
61,036 

338,909 
:353,433 
348,592 
.348,592 
343,750 
343,750 
353,433 
348,592 
347,623 
:343,750 
334,067 
464,789 
464,789 
459,947 
459,947 
459,947 
459,947 
459,947 
4^106 
4^47 
459,^ 
453, IP 
453,169 
602,289 
677,817 
366,221 
319,503 
300,591 
301,379 
300,591 
463,804 
421,215 
508,363 
561,620 
551,937 
551,937 
551,937 
556,778 
556,778 
551,937 
5^1,937 
550,000 
561,620 
542,254 
551,937 
372,799 
377,641 

0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0,15 
0.15 
0.16 
0.15 
0.15 
0.15 
0.15 
0.15 
0.14 
0.14 
0.15 
0.14 
0.15 
0.15 

Jf3 
0.12 
0.14 
0.14 
0.15 
0.15 
0.15 
0.13 
0.15 
0.15 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 

397,928 
414,755 
409,530 
409,683 
404,556 
404,805 
415,523 
411,835 
410,482 
406,609 
396,811 
545,318 
544,606 
5.38,205 
538,346 
538,060 
537,921 
534,325 
532,297 
537,644 
538,658 
531,879 
531,879 
696,059 
768,650 
424.. 752 
373, S M . 
352,0 
353,275 
352,351 
535,756 
496,075 
595,121 
653,006 
644,514 
641,942 
641,240 
645,781 
645,452 
640,110 
639,739 
636,198 
652,601 
632,606 
641,172 

54,747 
55,492 
56,296 
57,122 
57,868 
58,738 
59,552 
60,352 
61,229 
62,059 
62,863 
63,821 
64,883 
65,966 
67,052 
68,119 
69,365 
70,250 
71,281 
72,413 
73,445 
74,498 
75,579 
76,807 
78,284 
79,527 
80,325 
81,063 
| 1 ^ I 
^ ^ 2 8 

hM 

320,148 
321,913 
:301,321 
294,852 
274,024 
316,614 
330,167 
317,065 
319,624 
328,948 
450,970 

439,660 

414,186 
396,232 
414,482 
477,700 
414,062 
467,667 
447,200 
581,612 
606,278 
453,192 
432,941 
421,567 
384,029 
385,163 
403,654 

84,29^78,612 
^,407 
86,374 
87,868 
89,166 
90,460 
91,789 
93,135 
94,516 
95,615 
96,955 

%,7n. 
99,513 
100,590 

434,143 101,325 
438,677 101,703 

173,600 
^ 1 6 8 
9*2,424 
526,'f«> 
507,186 

510,145 
509,619 
503,702 
611,297 
597,157 
536,665 

401,090 
400,249 

41,398 
42,024 
42,653 
43,199 
43,811 
44,396 
45,022 
45,712 
46,359 
47,008 
47,801 

49,560 

52,256 
52,925 
53,709 
54,653 
55,508 
56,375 
57,305 
58,334 
59,531 
60,635 
61,521 
62,390 
63,175 
64,021 
64,830 
65,432 
66,348 
67,518 
68,304 
69,342 
70,384 

72,495 
73,592 
74,461 
75,632 
76,820 
77,964 

79,394 
79,741 

149,190 
149,190 
142,703 
282,163 
259,460 
246,487 
272,433 
259,460 
240;001 
214,055 
252,974 
285,406 
214,055 
285,406 
298,379 
376,217 
480,000 
314,595 
.347,023 
347,028 

0 
0 

337,298 
421,623 
415,136 
415,136 
421,623 
544,866 
402,163 
405,406 
205,440 
337,298 
.337,298 
421,623 

0 
0 

321,082 
356,758 
210,811 
246,487 
324,:325 

0 
343,785 
343,735 

0 
220,541 
330,812 
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DATE 

06/17 
06/17 
06/17 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 

TIME 

18:00 
20:P 
22 
00 
02 
03 
06 
08 
10 
12 
14 
16 
18 
20 
22 
00 
02 
04 
05 
08 
10 
12 
13 
16 
17 
18 
21 
00 
02 
04 
06 
07 
10. 
11 

*1 
:08 
•05 
:55 
04 

:04 
03 

•09 
02 
14 
01 

•02 
02 
00 
01 
09 
42 
11 
03 
01 
42 
15 
02 
01 
59 
02 
01 
03 
08 
58 
02 
43 

14ll3 
16:02 
17:21 
17 54 

WHP 

psig 

501 
505 
515 

• ^ . 

Ifbw 
560 
541 
555 
563 
550 
555 
559 
557 
555 
554 
557 
560 
560 
560 
563 
562 
566 
565 
516 
527 
527 
527 
525 
517 
523 
510 
525 
525 
525 
525 
525 
525 

WHT SEP. 

F 

500 
506 
505 
506 
506 

' • ^ 

MA 

505 
505 
504 
505 
505 
505 
504 
504 
504 
504 
504 
504 
502 
502 
504 
503 
494 
497 
494 
494 
497 
494 
497 
498 ' 
499 
497 
499 
497 
497 
495 

SEP. 
PRES TEMP 
psig 

223 
219 
217 
216 
220 
221 
220 
221 

219 
221 
219 
219 
221 
218 
216 
217 
217 

•216 
212 
201 
215 
210 
223 
223 
222 
223 
221 
223 
224 
225 
223^ 
223 
223 
221 
221 

m 

F 

415 
412 
408 
407 
407 
410 
409 
408 
407 

.407 
|405 
-106. 

406 
405 
404 
403 
400 
400 
400 
398 
396 
394 
398 
3^ 
396 
401 
400 
399 
400 
400 
400 
401 
401 

m 
400 
400-

SEPARATOR FLOW 
STEAM 
Ib/hr 

60,782 
41,221 
32,938 
24,960 
25,175 
25,228 
25,175 
25,228 
26,080 
25,121 
25,228 

,25,121 
125,121 
2 5 ^ 
25,068 
24312 

BRINE 
Ib/hr 

377,641 
251,761 
242,078 
145,247 
164,613 
145,247 
135., 563 
145,247 
193,662 
145,247 
135,563 
135,563 
154,930 
125,880 
125,880 
116,197 

24,56dy^,880 
24,113' 
24,063 
23,855 
23,270 
24,011 
23,749 
61,531 
59,660 
59,534 
58,726 
58,479 
6U531 
61,660 
61,600" 
53,^6 
60,875 
60,595 
60,340 
60;340 
;6(^722 

,̂  '̂ ' fl. 

T54,930 
116^7 
1 4 ^ 7 

SEP. 
FLASH 

0.14 
0.14 
0.12 
0.15 
0.13 
0.15 
0.16 
0.15 
0.12 
0.15 
0.16 
0.16 
0.14 
0.17 
0.17 
0.17 
0.16 
0.13 
0.17 
0.14 

145,24pp. 14 
116,199 
145,247 
377,641 
367,958 
348,592 
338,909 
348,592 
358,275 
377,641 
3 6 7 , 9 ^ 
367,958 
367,958 
367,958 
358,275 
386,763 
374,420 

0 

TS).17 

" • ^ 

TOTAL CUM.TOT. 
FLOW FLOW 
ib/hr klb 

438,423 102,580 
292,'982 103,324 
275,066 103,887 
170,207 104,353 
189,738 104,709 
170,475 105,040 
160,738 105,396 
170,475 105,727 
219,742 106,114 
170,368 106,523 
160,792 106,835 
160,685 107,189 
180,051 107,493 
151,109 107,327 
150,948 108,129 
140,709 108,416 
150,445 108,709 
179,045 109,061 
140,261 109,308 
169,101 109,692 
168,517 110,007 
140,209 110,311 

rl68,9% 110,571 
O. lT 439,172 111,346 
0.14 
0.15 
0.15 
0.14 
0.15 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.13 
0.14 

427,618 111,686 
408,126 112,097 
397,635413,695 
407,0704,520 
419,80rfl5J40 
439,301 1 1 ^ ^ 
429,558 l l T f l U 
426,684 117,903 
428i333 118,787 
428,552 119,509 
418,614 120,603 
447,103 121,353 
435,142 121,934 

0 122,054 

WEIR 
BOX FLOW 

Ib/hr 

385,143 
242,564 
198,014 

153,808 
135,489 

155,901 
147,355 
155,901 
156,292 
170,573 
158,791 
152,433 
146,777 
153,011 
134,639 
140,419 
134,346 
146,199 
140,419 
149,667 
149,667 
450,526 
433,309 
452,639 
343,325 
383,207 
364,827 
343,163 
344,994 

Jp,890 
^ ^ , 5 8 3 

35^89 
34:yib8 
3 5 5 , 3 6 ^ 

CUM.WEIR 
FLOW 
klb 

80,526 
81,165 
81,602 

82,317 
32,582 

83,187 
83,437 
83,306 
84,100 
84,459 
84,753 
85,067 
85,366 
85,661 
85,951 
86,244 
86,457 
86,806 
87,073 
37,:358 
37,610 
88,376 
88,722 
89,157 
90,736 
91,481 
92,222 
92,942 
93,659 
94,306 
95,070 
95,683 
96,590 

»97,196 
445,910 i 97,723 

0 97,846 

INJEC. 
FLOW 
ib/hr 

0 
369,731 
284,109 

0 
330,812 
330,312 
324,325 
304,866 

" 0 
298,379 
291,893 
434,596 
389,190 
363,244 
363,244 

0 
382,704 
311,352 
343,785 

0 
0 

350,271 
353,514 
360,001 
350,271 
343,785 
334,055 
334,055 
330,812 
350,271 
207,568 
246,487 
210,311 
246,437 

0 
233,514 
162,163 

0 
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STATE 2-14 FLOW TEST 
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DATE TIME PI-1 T M PI-155 TI-I09A FR-102 FR-108 WEIR FRESH DPR-1 METER COEFFICIENTS 
(whp) (wht) (sep.PXsep.T) (steam (brine BOX WATER (injec. STEAM BRINE INJEC. 

meter) meter) level gpra meter) 

06/01 
06/01 
06/01 
06/01 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/02 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/03 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/04 
06/05 
06/05 
06/05 
06/05 
06/05 
06/05 
06/05 
06/05 

17:07 133 
19:00 455 
2 l P 479 

23 
01 
03 
05 
07: 
09 
11 
13 
15 
17 
19 
21 
23 
00 
02 
05 
07 
08, 
10 
12 
14 
16 
18 
20 
22 
01 
03 
05 
07 
09 
11J20 

13803 
15102 
17J06 

19:00 
21:01 
23:03 
01:09 
03:04 
04:55 
06:58 
09:15 
11:00 
13:08 
15:00 

00 495 
00 O 492 
02^^*^492 
55 
12 
04 
00 
01 
03 
00 
00 
00 
00 
58 
59 
03 
05 
00 
12 
00 
05 
01 
03 
06 
05 
02 
00 
00 
00 
00 

4 ^ 
4£ 
493 
491 
490 
511 
512 
512 
.510 
511 
510 
510 
507 
507 
508 
510 
510 
508 
518 
519 
514 
511 
512 
511 
511 
511 
513 
513 
513 
512 
512 
511 
510 
508 
506 
510 
516 
510 
519 
519 
518 
520 

477 
481 
481 
468 
472 
469 
468 
468 c 
466 , 
478 I 
481 
478 
478 
479 
478 
476 
476 
•476 
474 
471 
471 
478 
490 
492 
491 
490 
492 
492 
492 
491 
490 
4S4 
480 
488 
485 
482 
482 
477 
478 
490 
490 
488 
492 
490 
490 
489 

A 

Y 

0.00 
2.25 
2.38 
2,33 
2.75 
2.63 
2.33 
2.44 
2.44 
2,25 
2,19 
2.63 
2.88 
2.63 
2,63 
2.63 
2.63 
2.38 
2.38 
2.31 
2.38 
2.25 
2.25 

2.44 
2.50 
2.38 
2.44 
2.50 
2.38 
2.38 
2.44 
2.25 
2.38 
2.25 
2.19 
2.31 
2.13 
2.13 
2,06 

n 

F 

2.13 
2.44 
2,25 
2.19 
2,31 

4.65 
4.00 
7.20 
2.50 

4.30 
2,10 
2.00 

64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
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DATE TIME PI -1 T I -1 PI-155 TI-109A FR-102 FR-108 WEIR FRESH DPR-1 METER COEFFICIENTS 
(whp) (wht) (sep.PXsep.T) (steam (br ine BOX WATER ( i n j e c . STEAM BRINE INJEC. 

meter) meter) l eve l gpm meter) 

06/05 
06/05 
06/05 
06/05 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/06 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/07 
06/08 
06/08 
06/08 
06/08 
06/08 
06/08 
06/08 
06/08 
06/08 
06/08 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/09 
06/10 

17:00 
19ll2 

2im 
23:10 

513 
518 
518 
512 

01:0^511 
03:04" 
05:45 
08:00 
10:10 
12:15 
14:11 
16:25 
17:40 
17:58 
21:03 
23:00 
01:08 
03:00 
05:00 
07:00 
09:05 
10:00 
13:00 
16:08 
18:03 
20:03 
22:03 
01:04 
04:00 
06:00 
07:55 . 
lOtlO 
I2J05 

16:03 
18:01 
21i00 
23:55 
01805 
03:15 
04:05 
06:15 
08:00 
10:30 
12:15 
14:10 
20:30 
23:05 
01:05 

^511 
ifflg 
5 ^ 
515 
515 
515 
517 
444 
388 
460 
519 
518 
517 
518 
517 
518 
517 
519 
519 
519 
519 
519 
517 
516 
511 
512 
513 
513 
512 
511 
5a5 
540 
537 
535 
535 
537 
539 
540 
542 
540 
542 
540 
540 

439 
492 
489 
490 
490 
491 
491 
491 
490 
U$2 
492 1 
492 1 

462 
492 
491 
491 
490 

'490 
490 
491 
491 
485 
491 
491 
490 
489 
489 
490 
.490 
488 
489 
488 
489 
499 
499 
499. 
499 
499 
499 
499 
499 
499. 
499 
499 
499 
500 

IMl 

186 
212 
208 
209 
210 
210 
212 
211 
208 
206 
203 
206 
206 
203 
201. 

m' 
m 
209, 
210" 

206 I 
210-

' 20}; 
20^ 
•20^-
210 

, 207" 
207 
202 
198 
199 

250 

263 

:W 
414 
412 
413 
412 
410 
412 
411 
405 
402 
400 
404 
405 
400 

.{398 
•;;394 
396 
404 

•- 406 
h 404 
• 403 

4^ 
UO^ 
'.402 
402 
402 
403 
401 
392 
392 

A 
IP r 

2.75 
2.80 
2.30 
2.60 
2.50 
2.50 
2.45 
2.60 
2.70 
2.70 
'2.70 
2.70 
3.80 
3.20 

':, 
'i 

2.50 
2.75 
2.70 

3C.70 

<fc.70 

m 
2.50 
2.40 
2.50 
2.40 
2.40 
2.35 
2.60 
2.40 
2,20 
2.30 
5.40 
5.30 
5.40 
5.40 
5.40 
5.35 
5.35 
5.40 
5.30 
5.40 
4.80 
4.80 
4.80 

2.25 
2.38 
2.25 
2,25 

2.13 

2.19 
2.38 
2.25 
2.44 
2.19 
2.25 
2.25 
1.88 
2.00 
2.19 
2.13 
2.25 
2.19 
2.31 
2.13 
2.25 
IM 
1.88 
2.88 

3.88 
3.95 
3.88 
3.88^ 
:3.95 
3.81 
3.81 
3,88 
3.88 
3,88 
3.83 

D 
jfl 

• I 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
51.2 

4.75 
2.40 
4.85 
2,40 
2,10 

1.50 

3.00 

5.15 
4.40 
4.40 

pi. 40 

400 

7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 

^ 7 0 1 5 
ffT 

4.20 
4.00 
4.00 
4.25 
4.10 
4.30 

»7015 

iî  
704fe 

41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 

>41145 
701S 41145 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 

41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 

64865 
64865 
64865 
64.365 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64365 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64365 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64365 
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DATE 

06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/10 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/11 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/12 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
06/13 
,06/14 
06/14 

TIME 

02:20 
04:00 
03jg 

omo 

PI-1 
(whp) 

540 
540 
540 
542 

10:30r^545 
12:20^ 
14:11 
16:15 
18:10 
20:10 
22:05 
00:08 
02:10 
04:05 
06:15 
07:50 
10:00 
12:13 
14:05 
16:05 
18:20 
20:15 
22:05 
00:05 
02:22 
04:02 
06:30 
08:08 
10:00 
12:08 
14:11 
16:00 
ISiOS 
20i03 
00:03 
02:06 
04:02 
06:08 
08:02 
10:11 
11:55 
14:03 
16:03 
18:05 
20:06 
22:15 
00:05 
02:02 

1i542 
54&a 

5i£ 
548 
538 
542 
540 
542 
540 
540 
542 
542 
545 
550 
550 
545 
540 
545 
540 
542 
542 
545 
545 
545 
550 
512 
517 
523 
520 
518 
513 
519 

. 516 
517 
522 
522 
522 
523 
524 
523 
524 
518 
518 

TI-1 PI-155 TI-109A FR-102 
(wht) 

500 
500 
500 
500 
500 
500 
500 
500 
500 

bo 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

' 500 
500 
500 
500 
500 
500 
501 
501 

•495' 
•497-
498 
498 
498 
49? 

• 498 
498 
498 
498 

V4^ 
4^ 
439 
4%: 
4%: 
498 
4^ 
498 

(sep.P) 

199 
200 
202 
201 
198 
198 
195 
195 
194 
206 
204 

1 204 
205 

M 
205 
205 
205 
205 
203 
200 
199 
199 
204 
205 
199 
198 
196 
200 

•198 
. 202 
199 
199 
200 
198' 
201 
201 
200 

' 2mr 
'•20i 
'20e:, 
201; 
200 
200^ 
201 
199 
202 
202 

sep.T) (steam 

391 
393 
395 
397 
408 
409 

401 
397 
396 
393 
393 
395 
393 
394 
395 
397 

meter) 

4,30 
4.27 
4.30 
4.20 
4.25 
4.20 
4.10 
4,00 
4.00 
3.95 
3.95 
4.00 
4.07 

4 a y 4.07 

3m 
399 
391 
387 
385 
390 
391 

m 
^ 
386 
390 
392 
395 
395 
396 

m 
387 
389 

^ 392 

^: ^ 0 
"391 
403 
•40| 
'40^ 

m 
394 
392 
392 
391 
391 

J 4.08 

% 
3.85« 

FR-108 WEIR FRESH 
(brine 
meter) 

4.70 
4.75 
4,60 
4,70 
4.70 
4.70 
4.50 
4.40 
4.40 
5.20 
4.90 
4.90 
4.80 
4.80 
4.70 
4.70 
4.60 
4.50 
4.45 
4.45 
4.50 

=^.40 
3.80|ff.25 
3.35 
3.80 
4.10 
4.10 
4.15 
4.25 
4.20 
8.05 
8.19 
8.40 
8.40 
8.30 
3.35 
8.38 
8.32 
8.33 
8.33 
9.30 
430 
3>29 
8.28 
8.30 
8.20 
8.45 
8.40 

4^0-

"̂W 
4.55 
4.35 
4.40 
4.40 
2.30 
3.80 
3.70' 
3.70 
3.65 
3.60 
3.70 
3.65 
3.65 
3.60 
3.55 
3.60 
3.55 
3.55 
3.55 
3.55 
3.50 
3.65 
3.60 

BOX 
level 

4.00 
4.06 
3.95 
4,00 
4.00 
4.06 
4.00 
3.63 
3.75 
4.13 
4.00 
4.00 
4.00 
3.95 
3.94 
3.56 
3.95 
4.00 
4.13 
4.13 
4.13 
4.13 
4.13 
,4.13 
4.13 
4.31 
4.25 
4.25 
4.31 
4.00 
5.56 
5.63 
5.63 
5.§0 
5.50 
5.50 

5.50 
5.44-
5.38 
5.50 
5.56 
5.50 
5.50 

5.75 
5.75 

WATER 
gpm 

54.7 
54.9 
53.8 
54,8 
65.8 
64.1 
53.3 
53,8 
51.8 
50.0 
49.2 
52.5 
47,5 
51.1 
48.3 

62.5 
85.7 
92.3 
90.3 
90.6 
91.0 
97.6 
89.7 
93.1 
93,0 
93.0 
92.8 

5^ 
89. Oj 

DPR-1 
(injec. 
meter) 

4.30 

3.28 
3.40 
3.40 
6.40 
6.10 
6.20 

2.50 
3.70 
3.90 
4.10 
4.18 
4.15 
4.15 

3.90 
3.60 

CS^ 
95.3 r a 68 
83.8 
88.0 
86.0 
30.4 
88.9 
91.7 
87.0 
76.8 
63.6 
87.0 
70.0 
85.8 
82.8 
80.8 
73.3 
75.2 

^''^% 

MEIbK COEFFICIENrs 
STEAM 

7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 

, 7015 
A 7015 

5.48 
5.33 
4.00 
2.50 
4.50 
0.00 
5.00 
4.55 
3.00 
5.58 
0.00 
2.30 
2.30 
2,20 

f^5 
pl5 
7015 
7011 
7015^ 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 

BRINE 

41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
41145 
96831 
96831 
96831 
96831 
96831 
96831 
96831 

„96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 

INJEC. 

64365 
64365 
64865 
64865 
64865 
64865 
64365 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64365 
64865 
64865 
64865 
64865 
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DATE 

06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/14 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/15 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16 
06/16-
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/17 
06/18 

TIME 

04:03 
05:53 

1^02 
10:01 

''=H 
14: P 
16:07 
18:07 
20:09 
22:06 
00:06 
02:07 
04:06 
06:25 
08:04 
10:00 
12:07 
14:02 
16:00 
18:02 
20:02 
22:03 
00:08 
02:08 
04:10 
06:07 
03:19 
10:22 
12:02 
14:04 
16:25 
17:57 
19:58 
21:59 
00:03 
02:08 
04:17 
06:00 
08:06 
10:04 
12:05 
13:46 
15:08 
16:00 
18:00 
20:02 
22:01 
00:08 

PI-1 
(whp) 

513 
513 
513 
518 
522 
522 

W^ 
i ^ 

461 1 

TI-1 PI-155 TI-109A FR-102 FR-103 WEIR FRESH 
(wht) 

498 
498 
498 
497 
498 
498 
498 
493 
488 

481 l!=490 
485 
481 
485 
435 
490 
490 
490 
494 
495 
496 
415 
414 
496 
500 
504 
502 
508 
509 
510 
478 
422 

. 424, 
410: 
412: 
402 
411 
417 
435 
445 
445 
440 
457 
481 
496 
506 
510 
520 
.562 

491 
491 
490 p 
490 
491 
489 
489 
489 
489 
490 
479 
479 
491 
492 
496 
496 
496 
496 
496 
489 
481 
482i 
480? 
481 ' 
481 
483 
482. 
483 
482 
481 
484 
485 
498 
498 
498 
504 
503 
504 

(sep.P)( 

202 
201 
200 
202 
202 
202 
202 
204 
250 
243 
246 
247 

l # ^ 

W^ 
248 
248 
248 
248 
248 
246 
247 
191 
179 
168 
169 
168 
204 
225 

. 206 
•;235 
•'236-^ 
-227 
227 
227 
228 
228 
22i 
224 
224 
229 
217 
215 
217 
215 
215 
214 
215 

sep.T)(steam 

392 
392 
392 
394 
• m 

334 
391 
391 
403 
406 
405 
406 
407 
407 
408 
429 
410 

M 
"4I 
416 
410 
409 
410 
400 
397 
397 
397 
415 
415 
416 
423 
424 
422 
422 
421 
421 
420 
420 
420 
421 
420 
420 
415 
414 
415 
412 
403 
407 

meter) 

3.42 • 
3.40 
3.45 
3.55 
8.70 
8,65 
3,65 
8.60 
10.00 
9.95 
9,30 
9,80 
9,75 
9,75 

7,95 
3.00 
8.10 
8.10 

^ 0 

9.fE|] 
6.8fu 
6.50 
6.40 
6.40 
6.40 
8.03 
3.05 
9.60 
9.55 
9,65 
9.55 
9,48 
9.45 
9.40 
9. .35 
9.33 
9.22 
9.70 
9.55 
9.65 
6.78 
6,72 
6.72 
4.60 
3.70 
2,80 

(brine 
meter) 

3.60 
3.55 
3.55 
3,65 
3.60 
3.59 
3.55 
3.45 
4.30 
4.30 
4.75 
4.75 
4.75 

• 4.75 
4.75 
4.70 
4.75 
4.75 
4.68 
4.63 
6.22 
7.00 

Y 

4.35 
5.25 
5.30 
5,70 
5.70 
5.70 
5.75 
5,75 
5.70 
5.70 
5.68 
5.30 
5.60 
5.70 
3.35 
•3.90 
3.90 
2.60 
2.50 
1.50 

BOX 
level 

5.56 
5.50 
5.31 
5.75 
5.83 
5.75 
5.75 
5.88 
7.13 

6.88 

6.63 
6.50 
6.63 
6,88 
6.25 
7.00 
7.13 
3.13 
8.25 
6.88 
6.75 
6.63 
6.25 
6.25 
6.51L 

6.2I 
7.19 
7.63 
7.50 
7,63 
7, .50 

7.50 
7.50 
7.44 

7.75 

6.50 
6.50 
6.:33 
4.38 
4..33 

WATER 
gpm 

30.2 
31.2 
37.3 
84.4 
31.7 
83.6 
•79.2 
83.8 
91.7 
100.0 
65.8 
64.4 
61.6 
65.2 
74.3 
64.7 
0.0 
0.0 

40.0 
99.2 
56.6 
.37.5 
42.4 
55.0 
52,4 
52.0 
50.0 

-61.4 

J.3 
64.i_ 

'62JP 
72.V 
54.6 
64.2 
60.7 
59.1 
60.0 
58.,5 
53.6 
53.3 
6li.7 
64.9 
65.9 
67.3 
72.5 
74.6 
77.7 
32.0 

DPR-1 
(injec. 
meter) 

4,35 
4.00 
3.30 
4.20 
4.00 
3.70 
3.30 
3.90 
4,40 
3.30 
4.40 
4.60 
5.80 
7.40 
4,35 
5.35 
5.35 
0.00 
0.00 
5.20 
6.50 
6.40 
6.40 
6.50 
8.40 
6.20 
6.25 
3.20 
5.20 
5.20 

(6.50 
"0.00 

M̂ 
m 
5.50|t 

METER COEFFICIENTS 
STEAM 

7015 
7015 
7015 
7015 
7015 
7015 
:/ul5 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
7015 
8592 
3592 
3592 
3592 
8592 
3592 
3592 
8592 
8592 
3592 
8592 
3592 
8592 
8592 
8592 
8592 
8592 
3592 
3592 

=^592 
3.2503592 
3.30 
5.00 
0.00 
5.30 
5.30 
0.00 
3.40 
5:10 
0.00 
5.70 
4.38 
0.00 

95£S 
85P2 
8592 
8592 
8592 
3592 
8592 
8592 
8592 
8592 
8592 
8592 

BRINE 

96331 
96831 
96331 
96331 
96831 
96331 
96831 
96831 
96831 
96331 
96831 
96831 
96831 
9683 
96331 
96831 
96331 
9683 
9683 
9683 
9683 
9683 
96831 
9683) 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9633 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9683 
9633 
9683 

INJEC. 

64365 
64365 
64365 
64865 
64865 
64.965 
64365 
64865 
64865 
64365 
64865 
64865 
64365 
64865 
64865 
64365 
64865 
64365 
64365 
64865 
64.365 
64865 
64865 
64865 
64365 
64365 
64365 
64.365 
64365 
64365 
64865 
64865 
64865 
64365 
64865 
64865 
64865 
64865 
64865 
64865 
64365 
64.365 

1 64865 
64865 
64865 
64865 
64365 
64365 
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DATE TIME PI-1 TI -1 PI-155 TI-109A FR-102 FR-103 WEIR FRESH DPR-1 METER COEFFICIENTS 
(whp) (wht) (sep.P)(sep.T)(steam (br ine BOX WATER ( in jec , STEAM BRINE INJEC. 

meter) meter) level gpra meter) 

06/13 
06/18 
06/13 
06/13 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/18 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/19 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 
06/20 

02:05 

IM 
03:04 

iO:oap 
12; 09^ 
14:02 
16:14 
18:01 
20:02 
22:02 
00:00 
02:01 
04:09 
05:42 
08:11 
10:03 
12:01 
13:42 
16:15 
17:02 
13:01 
21:59 
00:02 
02:01 
04:03 
06:08 
07:58 
10:02 
11:43 
14:18 
16:02 
17:21 
I7s54 

562 
565 
546 
560 

^568 
r555 

sad 
bî  
562 
560 
559 
562 
565 
565 
565 
568 
567 
571 
570 
521 
532 
532 
532 
530 
522 
528 
515 
530 
530 
530 
530 
530 
530 

504 
503 
502 
503 
503 
502 
503 
503 
503 

lii«2 
502 1 

219 
220 
219 
220 
219 
218 
220 
218 
213 
220 

1 217 
502 1 215 
502 
502 
502 
500 
500 
502 
501 
'492 
495 
492 
492 
495 
492 
495 
496 
497 
495 
497 
495 

,495 
' 493 

ii 
215 
211 
200 
214 
209 
215 
215 
214 
215 
213 
215 
216 
217 
215 
215 

. 215 
21? 
213 
216 

407 
410 
409 
403 
407 
407 
405 
406 
405 
406 
405 
404 
403 
400 

>400 
400 
398 
3m 
•^7T 

398 
395 
396 
401 
400 
399 
400 
400 
400 
401 
401 
398 
400 
400 

2,30 
2.30 
2.80 
2,80 
2,90 
2,80 
2,80 
2,30 
2.80 
2.30 
2.80 
2.75 
2.75 
2.';o 
2,70 
2,70 
2,70 
2,70 
2.70 

(JM 
08 

1.70 
1.50 
1.40 
1.50 
2.00 
1.50 
1.40 
1.40 
1.60 
l.:30 
1.30 
1.20 
1,30 
1,60 
1.20 
1.50 
1.50 
1.20 
1.50 
3.90 
3.80 

6.6(03.60 
S.W 
6.50 
6,30 
6.80 
6.78 
6.50 
6.73 
6,70 
6.70 
6.70 
6.70 
0.00 

%50 

?f 
3.90 
3.80 
3.80 
3.80 
3,80 
3.70 
9.40 
9.10 
0.00 

3.63 
3,56 

3,38 
3,75 
3,38 
3.88 
4,13 
3.88 
3.88 
3.75 
3.38 
3.75 
3.75 
3.63 
3.75 
3.75 
3.75 
3,75 
7,13 
6,88 
7,00 

•33.6 
73,9 
76.0 
30.0 
78.0 
30.0 
30.0 
39.0 
75.0 
86.0 
79.0 
.35.0 
100.0 
90.0 
84.0 
30.0 
90.0 
74,0 
74.0 
92.5 
76.8 
66.0 

6.13 101.0 
6.13 
6.13 
5.88 
5.88 
6.06 
6.13 
6.00 
5.38 
6.00 
6.88 
0.00 

32.0 
63.8 
60.0 
56.0 
4 0 
WO 
60.0. 
58. of 
59.0 
55.0 
0.0 

5.10 
5,10 
5,00 
4,70 
0,00 
4.60 
4.50 
6.70 
6.00 
5.60 
5.60 
0.00 
5.90 
4.80 
5.30 
0.00 
0.00 
5.40 
5.45 
5.55 
5.40 
5.30 
5.15 
5.15 
5.10 
5.40 
3.20 
3.80 
3.25 

-J. 80 
^ • " 0 
3.60 
2 . 5 ^ 
0 . ^ 

8592 
3592 
8592 
3592 
8592 
8592 
8592 
8592 
8592 
8592 
8592 
8592 
8592 
8592 
3592 
8592 
8592 
8592 
8592 
8592 
3592 
8592 
8592 
3592 
3592 
8592 
8592 
3592 
8592 
8592 
8592 
8592 

1 8592 
^3592 

96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96831 
96331 
96831 
96831 
96831 
96831 
96831 
96331 
96831 
96831 
96831 
96831 
96831 
41145 
41145 
41145 

64865 
64365 
64365 
64865 
64.365 
64365 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64865 
64.365 
64865 
648̂ .5 
64865 
64865 
64865 
64.365 
64865 
64365 
64865 
64.365 
64365 
64365 
64865 
64865 
64865 

T 
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DATA SHEETS 

Y 
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A 
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J 
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T J M £ 

\io-\ 

WgnlMgAO 
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iHgbTTi-Q l//^<-Vg 
Ott^HiftUntA 

.£LX. 

O 

AFT 

Ltv/CJ-

jc: 

V.5. 

PAG£. 
- ^ / - ^ . 

P>fee.) 

npK^ K<wvi«̂  - i^r S(«̂ <t-
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1 7 1 ^ L l ^ 
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^-\% 4-?^. i^^al 
i^^l 

^ ^ ^ 

£tll2 ^ . . . x 
>1o ^ V-̂  a^Vi^ 

L>iH 
i * - ^ 

- % •?= . / /V^T i^ t̂ -̂  a>.-^/A(JTM->.A> ^ ^ 
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S T A R T T U P P/i-TA S>Hi^ err 
Kerif^ETc^-rr STATE: X - / ¥ 

PA(^S. 



DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: < ^ / - 2 - / / ^ 

PAGE: / / / 

Wellhead Throttle Valve Steaa Sep.Level Hleh PreBBure Brine. LEG: 

Moainal 
Tlwe 

Actual PI-l 

.£S2S-
X 1 

PI-M 
PSIG 

PI-13 
PSIG 

TI-13 'I PI-103 
PSIG 

TI-103 
PCH-103 
Chart 
Reading 

FR-102 
Chart 
Reading 

LCR-107 
Chart 
Reading 

TI-109A 
PSIG 

FR-108 
Red Pen 

PR-lOe 

PliM? pen 
PI-143 
PSIG 

0000 
oia» 

O C o O 

H32. 
f 4 9 fC>L ID 

• # 

0200 % 1 
/7 r' 

0400 035-7 

0600 
al i i . o7/a-

H^3 

i£i:^ 
if4(. 
MSI 

-^^3^ 

v y j 

n • ^ 9 

/5- J^ - . ^ l . 

0800 O2o<5 
H^3 

17 

n 
^ s r 
2-5-5-

• < • 

1000 
1 0 0 0 

l l o O 
i T 

11 2 " 

1200 
*£>i. 

//rc 
) 3 o / Mo. V4o /<i 

- ? ^ 

6 / - > v 

1400 
[S22. 5 / / 

^ f i ^<:,z. Z 4 
2S-

1600 
nop (Tfto 

5 / 1 4 i i \ 
•%. T Z - I i. 'aij f ^ ^ ^ p . J 

1 8 0 0 
i4<a 1<^00 

5-12. 
' i l l . 

4(»f 1 5 r\^-i/\ \ 

2000 
Vloft 4 w 

2 ^ 
2.7_ 

2200 
i.i~ 2S0I 

5 / / 
Si I 

5 0 s 4 ^ ^ 
4(«s 

^ • 7 3 
2 1 1 

SHIFT SUPERVISOR 
signature date 

o/. 
tine 

SHIFT SUPERVISOH X J ^ ^ 
' ^ t e tine 



NoBlnal 
TiM. 

0 0 0 0 

0 2 0 0 

0 4 0 0 

0 6 0 0 

0 8 0 0 

1 0 0 0 

1 2 0 0 

1 4 0 0 

1 6 0 0 

laoo 

2 0 0 0 

2 2 0 0 

SHIFT SUP 

Actua l 
T la« 

O o o o 

O l o o . 

t>3oz. 
035-7 

o n IX. 
OS 00 
o904 
| 0 0 0 

Mot. 

130I 

i S o i 

( goo 

l \ o \ 

ERVISOR _ 

l^.B. Br ina 
- . • f 1 - 1 4 4 , : , 
: -*•• p s i c ^ ' •••••• 

> 

Ci. £ . ^ 
s igna tu 

Afr 
Melr Box Level 

Inches 

l , 9 i i . 

2 7^r 

: " > 
^^.'v 

."US.^" 
r e 

B r i n e 
Pond 
Level 
Inches 

7>« 
7 V.. 

9 

1 0 

/ / ^ ? 
/ / ^ v 

12-J'̂  
/ 3 

It-,. 
1 w % 
n 

l 9 ' / u 

da 

Pond 
Pump 

PI-127 
PSIG 

\ 

3 
^ 

t e 

DATA SHEET NO. I B 
FLOW TEST DATA 

KENNECOTT STATE 2 - 1 4 

Fresh 
Mater 

F.H. Meter 
g a l l o n s 

\ -

\ 

P 

t i a e 

Br ine 
Tank 11 

Level 
Inches 

^ ^ 

^ 

• 

SHIFT . 

Booster 
PUBP Dischc 

PI-129 
PSIG 

< 

f 

X-

I n j e c t i o n 
PUBD Dischg 

PI-10 
PSIG 

TI-10 

f i l 

ajPERVISOR J i 

N : * ^ 

v̂  

^ 

Bigna tu fa 

I n j e c t i o n 
Flow Meter 

ReTPen 

\ • 

\ 
\ 

DATE: 

PAGE: 

l a p e r i a l 1-13 
I n i e c t l o n Wellhead 

PI-141 
PSIG 

\ 

\ , 

' d a t a 

Tl-140 
oF 

X 

t i n e 



DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: 6? - 0 ~ ^ ' 

PAGE: / / 

SHIFT SUPERVISOR 
-I c 

signature 
to - M- Vf 

date 
5 / u v ' SHIFT SUPERVISOR 

Bignaturei 
^ ' / ^ / • / ' < O.-̂ . ?o 

date tiae 



DATA SHEET NO. IB 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: ^ - g - S g 

PAGE: / / / 

kiP. BrtM Melr Box 
B r i n e 
I2S±. 

Pond 
Pump 

Fresh 
Water 

Br ine 
Tank «1 

Booster 
Pump Dischg 

Injection 
Pump Dischg 

Injection 
F let. 

laperial 1-13 
Injection Wellhead 

NoBinal 

_JiBS. 
Actual ,. ,!PI-l'44'".t.' Level 

Inches 
Level 
Inches 

PI-127 
PSIG 

F.W. Meter Level 
Inches 

PI-129 
PSIG 

PI-10 
PSIG 

TI-10 
oF fen. 

PI-141 
PSIG 

TI-140 

0000 
H^/, 
2/j'L T-PP 1 ,u XQL 

0200 
iTil 

3 d ^ 

7v » 
f = 

0400 

0 6 0 0 

0800 
(i'^J'ffO 

•2 -2>y 

2-3 

x £ 

b i k 

x i t 

> -
1 0 0 0 

\o}2. ZL'^f 

Tzr 
1 2 0 0 

/3Jo / o p ..g-f 

1 4 0 0 

1 6 0 0 
11'It 

1 8 0 0 ^a 
- ^ (-.'/(r.<t T/V |̂f̂ J »̂-»v.̂  p j 

2 0 0 0 
^1 «K,<. 

'A XX. 

- b ^ 
TAn,\C^ V-^n 

2200 
^ 1 I J l ' ^ 7 ^ 5 C«i 

i Z ^ ^ 

SHIFT SUPERVISOR _ 
- s i g n a t u r e d a t e 

t+ * 

t i a e 
SHIFT SUPERVISOR /yVr.d:. 

Bigna£|ire Tr vv>^ date 
C C 

t i o e 



DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: to- '-i- - S r i 

PAGE: / / ^ 

SHIFT SUPERVISOR 
signature date 

h . 
time 

SHIFT SUPERVISOR n V Yxy^^--^ 
Bignatu^^ 

5- *^ TTP^L j , ^ . p I. w* ; 

' date t ine 

H7 



DATA SHEET NO. I B 
FLOW TEST DATA 

KENNECOTT STATE 2 - 1 4 

DATE: 4 - Q ^ - ^ i -

PAGE: 

L . P . Br ine 
A P T 
Weir Box 

Br ine 
Pond 

Pond 
Pump 

Fresh 
Hate r 

Br ine 
Tank »1 

Booster 
Pump Dischg 

I n j e c t i o n 
Pump Dischg 

I n j e c t i o n 
Flow Meter 

l a p e r i a l 1-13 
I n j e c t i o n Wellhead 

Noa ina l 
_IiBe 

Actual PI-144 Level 
Inches 

Level 
Inches 

PI-127 
PSIG 

F.W. Meter 
gallons 

Level 
Inches 

PI-129 
PSIG 

PI-10 
PSIG 

TI-10 
Re< 

PI-141 
PSIG 

TI-140 
_ o L _ 

OOOO 
2Jh t :^7 

h 
Vu 

/ . '-'Y 

\ \ " • ' ' • . • • . - ' . rr- ^ *-A 

p . w firPT <^?'/. 

0200 
0--7'/u 

; i y r= 
0400 

0600 

i l i i j i i i » i ] i W . 

£2oX JJk. 

it»-/ 

3 a ik. 

0800 
'A - f (J k̂ 

1000 
o oC 

111. L ^ -r. Zl.^ '^^'i- - ~ < A " - - ^ • 
y . ^ ytrtr-^ 

1200 
3 i ' -

r 
' .2 -00 / o C C v 

i3 r e <-<>>''•, lr> • T " 

^ r i .C^4<-u i ,»rf f^/UC- o t ) . 

1400 
^/H ^ i / ^ £ I L M . : 

A-^r (2,2<i(i(̂  •-^^.r-i 

1600 
i7or 

^/M 

^/ <4 > II 7i • M l . 

1800 

- ^ 
> ^/H 

"v?^ 

6/Ac*. 1-7' We- i -h^ i - ' - l ^ ' ' ' ^ i^O<i. \ . ,^ uw (jJ cvi. ' ^ 

^ 2000 
l l ^ ' M I^VU pvj -ps l ^ . - i 

2200 
^ 7 % 
"̂  ' J 

. - r ^ ?• >. - . - , « < - 2 - 3 ^ l -

/^^ T&.- /s>". —o 4 ^ 1-3 f 7 

SHIFT SUPERVISOR 
signature date tiae 

^ ^ ^ SHIFT SUPERVISOR "/,' J:̂  '^.l^.^-y 
signatury 

^ / T / ^ i g'5'?° 
date 



J 

DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: _ 

PAGE: / / / 

^ ' S - - ^ g 

SHIFT SUPERVI.S0R 
signature date 

Dc>iJi-
SHIFT SUPERVISOR /ry...:.^. 

iignatirfe 
CA//-/ C^To 

date t ioe 



DATA SHEET NO. I B 
FLOW TEST DATA 

KENNECOTT STATE 2 - 1 4 

DATE: 

PAGE: / _ / 

(:>''r-ii 

li.Pi Brtnft Weir i Box 
Br ine 
Pond 

Pond 
Pump 

Fresh 
Water 

Br ine 
lankjfc 

Booster 
Pump Dischg 

I n j e c t i o n 
Dischg Pump 

Injection 
Fle<FWeter IILi 

l a p e r i a l 1-13 
e c t i o n wellhead 

Noainal 
TlP» 

Actua l 
T l»e 

PI-144 

lESli. 
Level 
Inches 

Level 
Ip=heff 

PI-127 
PSIG 

F.W. Meter 
gallons 

Level 
Inches 

PI-129 
PSIG 

PI-10 
PSIG oF 

DPSi'l 
Red Pen 

PI-141 
PSIG 

TI-140 
_ 2 £ 

0000 
Ofi>V(p 

an 
KV.T v»,>J^i5 9 ^ 

9 z ' ^ 

i o -irr-Hj 

0200 

0400 

0.3 0? 

^̂p̂  
:.4 

7zr 

L 
(UJ 

13>2^ m 

V l t l*i/.'.l JtCL^JLi. 

o-V c*-. ~.y- W 

-^J PO /o o 

0 6 0 0 
2 ' ' i 

IL. I X ^ / o o 

\^M 

to? n . i ^ 

2 ^ ^ 5:0 /'« ' / 

0800 

1 0 0 0 

&?:io 
I O I 0 

^ lit 
/ o o 

o 

'?^ •̂  C . I -
O 5.D 

^ ' 

3:*? 

< 
^^3 .2£1 

9 O l a I , 

sa /'w.,̂  

1 2 0 0 
/7 

/ 0 o 

^ - 3 
;2 . . 1 

1 4 0 0 

1 6 0 0 

^ ' 

e.^.vv^.v 
22 Vu 

0 -.0 

(9 50 l o i 
2 .0 

o ->o 
4:21 «1? 

! » i a 'ST''-

^ • l ^ t . l ^ i j ^ 

1 8 0 0 
/ ^ i7 m. .^ 

O St) 2 o -- G-<iAv'lTHT"<j' '<iti l^ . : / / 

2000 • 
.ito- ^ 3 _ 

'X.-i-

2200 / 

• ^ - f i,»o*''4 

2 ^ 
i _ l , ( o s 5 f = ^ p 

SHIFT SUPERVISOR 
signature date tiae 

SHIFT SUPERVISOR 
signature date time 



DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: (n -Qs f r ^ 

PAGE: I / I 

Uel 

Noaina l 
T i a e 

0 0 0 0 

0 2 0 0 

0 4 0 0 

0 6 0 0 

0 8 0 0 

1 0 0 0 

1 2 0 0 

1 4 0 0 

1 6 0 0 

1 8 0 0 

2 0 0 0 

2 2 0 0 

Ac tua l 

Ooos' 
Oioer 

O*f«»o 

o^-i^S-

O l Q ^ 

I 0 \ o 

lo,l '5' 

I'+ll 

/UC 

n i + j 

2 . x » J 

P I - l 
PSW , 

ST 

n o 

^ < . O s 

5-/5-

Ti*^ 

5-/r 

^/r 

5/7 

^<f4 « 

- ^ ^ 
^io" 

Ihesad 

^ 0 . 

^ 1 

^ i -

H i r 

r?/ 

ifTo 

^ '^z. 

^ L 

^ 1 

tl 
1 

T h r o t t l e Valve 

fSIG 

5 5 ^ 

;•••.,£»;§.,:•, 

^ J S 

5"o'» 

^-of 

^o<f 

^ ^ ^ 

"'33 

5 o i 

n,^ 

o 
u , L i * 

-IO 
p i - j a 
PSIG 

0 - 7 

2.r 

:LH 

3 - 0 

;2-^ 

^ - ^ 

lar 

1^ 

<^ cr^ 

a 
t 

- " • " J f ** 

Steam 

P I - * 0 » 
PSIG 

l» ( 
TI-1«3-

"F 

PCR-103 
C h a r t 

Reading 

S 

> 3 ff* 

7± 

• ? A , . J 

•̂  

^ i - p . 

V-T-v 

r?^'^ 

1 
j 

1 
1 
i 

lUl . 

FR-102 
Char t 

Reading 

ir^ 
B 

1 

\ 

Sep.Level 
LCR-107 

Char t 
Readine i 

• ' S i s ' 

High P r e s s u r e Br ine . LEG: A Cryo^ti^^ 

' ^ • 

( - • ^ . - ^ 

.S»«-v...«. 

T . , r f « i^ -^ /* 

^^-.r^ 

/o^ 

TI-109A 
PSIG 

?C' 

. - . c ^ 

2.S-0 

FR-108 
Red Pen 

> ; r ^ -^. 

PR-108 

- i - » \ a 

PI-143 
PSIG 

A F T 1 - . ^ VS T L . 

AJot . .1 

1 1 

SHIFT SUPERVISOR ( L ^ , ^ ^ < a ^ U'l.^i' gJ^ l SHIFT SUPERVISOR 
s i g n a t u r e d a t e t i a e u r e f s i g n a t u / d a t e t i a e 



.J 

Noainal 
T i a e 

0 0 0 0 

0 2 0 0 

0 4 0 0 

0 6 0 0 

0 8 9 0 

1 0 0 0 

1 2 0 0 

1 4 0 0 

1 6 0 0 

1 8 0 0 

2 0 0 0 

2 2 0 0 

SHIFT SUP 

Ac tua l 
T i a e ^ 

OOOSL 

0 1 . ^ 3 - -

. . , - » • • . 

osi^. 

€?rot> 

loos r 

/ i 3 _ 0 

/H ' < 

) U ^ 

ERVISOR _ 

L . p . B r i n e 
P l - 1 4 * 

P^f l 

' ' ,. -'-.- .̂ -

• • " • \ ; ' " • " • - • 

TfH 

s igna tu 

t i e i r Box 
Level 
Inches , 

, , ^ i iy i / 

t ^ v/.S^. 

O u t of-
Sa.rv.'<.(. ^ 
uel<r !»v., 

'c 
30 

r e 

Br ine 
Pond 
Level 
Inches 

\ 

:r . 
I 

/ 
,1 

1 

1 / 

1 

! ^ 

i 

6-7 
d a 

P o n d 
Pump 

• P M O 
liv*/\r\>.«\^ 

5*^ t r^'cK, 

S.O. 

5.0. 

5.0-

'̂̂ '3 
.« 

= < 

ST> 

^ T i 

-

t e 

DATA SHEET NO. I B 
FLOW TEST DATA 

KENNECOTT STATE 2 - 1 4 

Fresh 
Water 

F.W. Meter 

2 
> r 

t i a e 

Brine 
Tank #1 

Level 
Inches 

^l7i-

/ 3 " 
1 

^U5fl_ji 

L 7>J 

4 - ^ " 

U'/^ 

UOî  

fc'N 

SHIFT . 

Booster 

PI -129 
PSIG 

I n j e c t i o n 
Pump Dischg 

PI-10 
PSIG 

TI-10 

_ oVinl 
0 s^ ^ ^ 
<i5 ' ^ \ ^ 0 

[=ep SC5 

^ 

» 

\ 
\ 

\ , 

5UPERVISOR ' n y V l 
s i l 

"̂ ^ 

5^^ 

— 

. - 7^ 
»natup«r 

I n j e c t i o n 
E i p * Meter 

Red Pen 

1 , / 
-!>>. 

DATE: 

PAGE: 

l a p e r i a l 1-13 
I n j e c t i o n Wellhead 

PI -141 
PSIG 

• .At, *?.; 

TI-140 
OF 

• A t i / i / i v , 

/ . r 
0 

0 

<i' 

0 

£j - 7 3 0 - 0 ^ r o , 

uoell fo .•..^.-,et-^ - ^ 

d a t e t i a e 



DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2 - 1 4 

DATE: Cs - ~ ] - $ ^ ? 

PAGE: / _ / / 
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i i 5 >0<t i i± l j_3SL E.^ iai^ la - V j q ilit. >-(0 O \ . < i l 

2200 
'Vx^JioL ^ >>«c> C . ^ r S - p p I ^ (̂ r<V TT 

^3.5-? S ^ o ^ ^ i J ^'1, f--
n: 2. .2 - (pq- O-'M ^Qo» C o l a / l '?^ 

SHIFT SUPERVISOR ( L - i ^ . . . < ^ ^ (p^-f-^ OoT-^ 
s i g n a t u r e date t i a e 

SHIFT SUPERVISOR ^ ^ ^ ^ ^ - . / t " 
s i g n a t u r e 

^ / ' ^ / / ^ 
d a t e time 

L 



y -

Noaina l 
T i a e 

OOOO 

0 2 0 0 

0 4 0 0 

0 6 0 0 

0 8 0 0 

1 0 0 0 

1 2 0 0 

1 4 0 0 

1 6 0 0 

1 8 0 0 

2oob 

2 2 0 0 

SHIFT SUP 

Actua l 
T iae 

Ooo-j 

0 3-1-3 

O ^ l ^ - T 

<94o^ 

o ? ; o r 

J 0 2 ^ 

IXl^ 

t 6 M 

5.1 o T 

^^•^i'^w^ 

ERVISOR _ 

L .P . Br ine 
PI-144 

PSIG 

PU 

s igna tu 

Weir Box 
Leve l 

; 2 - " ^ 

^ y ^ 

^ ^ c 

x9,c 

^ > 8 

:^H 

\ V 9 

-"z? 

^ a « - - T « h 

r e 

Br ine 

Level 
Inches 

C 

^ ^ I 

vj-i 

da 

Pond 
Puao 

PI -127 
PSIG 

.̂  

^ 

^ 
S.D. 

1 

1 
1 

1 

-

t e 

DATA SHEET NO. I B DATE: 
FLOW TEST DATA 

KENNECOTT STATE 2 - 1 4 PAGE: 

Fresh 
Water 

F.W. Meter 
Ka l lons 

\ 
\ \ 

• \ 

\ 

] 
1 

\ 

1 <€ 
iz: 

t i a e 

B r i n e 
Tank f l 

Level 

%''K 
^ ^ y ^ 

;2.4>L 

a? 

Booster 
PuBD Dischc 

PI-129 
PSIG 

l o 

r^ 

I n j e c t i o n 

P I -10 
PSIG 

S.D. 

"^D 
v-s 

ff!tp» s.o. o i l 8 

Qp 

^ 

^ 

7 
i 

4̂  cLci<td 

0 

—_ 

SHIFT SUPERVISOR _ 

• ' ^ ' • • " ' ' . - ' r 

' . . • ' 

1 

TI -10 
oF 
10? 
/u2 

/WSb 

^ 7 

f^. 

9 T 

• , . / " • . ^ , ' 

— 

' ..,-

s i g n a t u r e 

I n j e c t i o n 
Flow He te r 

DPR-1 
Red aen 

!^f 
'-hUr 

'+.'-¥' 

. y-.'A : 

3 . c f i 

o 

- . .«.J --J 

• « — ' • 

' . •! '- '' 

i!o - P " ' > 5 

> / / 

l a p e r i a l 1-13 '̂  ^ J 
I n j e c t i o n Wellhead • 

P I -141 
PSIO 

TI-140 ^ 
OF 1 

J J 

^ ^.^Hif.^^^'^^'^' '• 

. . v . - * * ' " - " ' 

..4S#'*-* 

— 

' d a t e 

^H-

.., 

. 

. . 'V 

No F « 4 l t t ^ A b . 

time 

r-"̂— 

L 



DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: (^ - ^ - S - ^ 

/ / / PAGE: 

Wellhead T h r o t t l e Valve Steaa Sep .Leve l HiHh P r e s s u r e B r i n e . LEG: '-̂  ^4i ^—'. 

Noaina l A c t u a l 
l i ! 

PI -1 
JPSIS. 

TI-1 p i - s a 
PSIG 

T i - t a 
IO 

P I - « » 
PSIG 

T I - 1 3 P I - W 3 
PSIG 

T i - i a a -
°F 

PGR-103 
C h a r t 

ReadJ,i>B 

FR-102 
Char t 

Reading 

LCR-107 
C h a r t 

Pead^na 5i' i 
TI-109A FR-lOB 

Red Pen 
PR-108 
Blue Pen 

P I - 1 4 3 
PSIG 

OOOO 
£5 1 0 5 -^ - . i - ! 4 ^ ; . f c : .J . X C , 1 0 ( 0 ^ n \ ° \ - i . 

0200 o>io ^77 
u.q.q X I o 

U> 

SL 
^ 

3 . ^ 
J - o , 

# 

iL 'H>H S • ^ 1<».-T \9.r 

w 
X I f-

2 J 4 

0400 
O f i ^ ' T 5^o->P\ ^ O ' . ^ ^X's-S^o ' / Xon i ^C 

±21 5". 
. ' • ^ X ' 3 4 o j 

^ 

7c 
199 

5 ' ^ P.^5. •=> /?c 

« 0600 0 6/5^ fis'-*/* "̂̂ l"? .s": i - r t ^ ' / 2 . 07 ^ ( L f f ; ? r ^ > / T • ^ • ^ O — 5 ^ 3 5 - .?-o. o /?c 

0800 oroo S T I - - + 0 ^"iy f i b ' - 5- j^ j - ' ^ )-0% i 4 i l 

1 0 0 0 < 
1 0 3 0 n i - ' + i H^') r j o - r j . * >"» ' >-' 

6 - ^ 2 / 7 ^ o ; 5 ' - 3 > ' Z J O - .^ 19 ^ 

Z<2 2_ 
• : ^ . <^r 2 ,2 .0 v-«- Z-<!7. O ^Q 

1 2 0 0 
y ^ / j ' 5Yo->+f '+'?? b ' J C - t o >^7 P7 u 1-7 2.>='/ i.2.t= 4^-! •573 ;2-o,o /?5 

1 4 0 0 l o , \ o ^ » - 5 ' t T ^ ^ :•>(,- '-i-o i l : i o - i ^ 1 - ) ^ 0 0 \ ^ il̂  : . i '^a2 a ^ ^ i ^ ^ . O W T 

rfPW 
1 6 0 0 ('^•-I SHJ-M-S- ' ^ - ^ < ? b-v-W 198' '-+(1 IS? 

-bjP^<S 

•.ff-Jiiv: i ^&v '?-"5^F 

1800 COtri^y-rU,^^ /-^Wiit/li'9-w>/<<V'-) ojXiUfc..<aJT-v — i . f S - ] - /Vt*- C * nwp 

.W^''' 

2000 
^ 0 ^ 0 5uo-<t1 

2200 

SST-Ut f ^dX. =tlk. l^LO. 
eo j j > l ^ 

l ' ^ « 

^ 4 - ^ 
^ • " T 

' • " , » .1; ±m J^J • i ^ . C ^ 

1 ^ 

SHIFT SUPERVISOR ( L r . : ? ^ - ( - . < l J ^ 
s i g n a t u r e d a t e t ime 

SHIFT SUPERVISOR 
s i g n a t u ^ ' d ^ t e 

z-o 
t i ae 



\ 

^ r, 
DATA SHEET NO. IB 

FLOW TEST DATA 
KENNECOTT STATE 2-14 

6-9^5-^ DATE: _ 

PAGE: / / / 

Noaina l 
T i a e 

OOOO 

0200 

0400 

0600 

0 8 0 0 

1000 

1 2 0 0 

1 4 0 0 

1 6 0 0 

1 8 0 0 

.2000 

2200 

Actua l 
T i a e 

O i o ^ 

O'-fi o 

o(':x<:> 

o f \ ' ^ 

p 3 s 

l - U - L ^ ^ 

/4(u> 

/q-L?-] 

k£2iA. 

L . p . Brine 
PI-144 

PSIG 

^ 

Weir Box 
Level 
Inches 

TV^ 

2'^v 

3Vg 

T ^ 
i'V„ 

3 Yg 

"S'tu-

iUL 
^ ' ^ l i e 
^ V% 

B r i n e 
Pond 
Level 
Inches 

•^^siS. 

Pond 
Pump 

PI -127 
PSIG 

'oi? M^-

iooi>*: 
^ lOdJ 

1L22. 

Fresh 
Water 

F.W. Meter 
gfUffns 

^J-OQ 

Brine 
Tank #1 
Level 
Inches 
V^<^ 

/X^L. 

I S ' 

2^T 

^H 

^^ ' (u 

u. 

Booster 
Puap Dischg 

PI-129 
PSIG 
S.i^ 

Injection 
Pusp Dischg 

PI-10 
P?IO 

S O . 

£.1 
t 

S ' o / l o 

82> 
H »r* 

70 

JoQ. 

TI-10 
9F 

Injection 
Flow Meter 

DPR-1 

^X 

* > • , Tv 
IE 
«M 

V-c 

^ < p « $ i 
i O ^ 
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/̂ ĵ /.̂ r 

r 
\ 

/ 
! 

1 
1 ^ 
\j 

d a t 

DATA SHEET NO. l A 
FLOW TEST DATA 

KENNECOTT STATE 2-14.,.?-

B Valve 
(O 

P I - » 
PSIG 

)-(U 

;u^ 

jz^y-

: i / / 

XIO 

% 2 0 

1X% 

Ŝ 
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7^^ 

rr 
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S-D 
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/T 
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x-f^r 
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-S*f 
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PI-141 

2_^ 
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^2. 

.^D 
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TI-140 
oF 

l ^ O 

/ i / 

(72^ 

L./1 « 
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/ 
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DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: ^ / / 4 / n 

PAGE: 

We Ihead Throt t l V^Avf Steaa Sep.Level High Preaaure Brine. LEG: 

Noainal Actual 
Hie . 

Pl-1 
PSISL 

TI-1 ' i ; Pl-12 TJ-13 PI-103 
ESISL 

TI-103 
PCR-103 
Chart 

RjBading 

FR-102 
Chart 
ta^iOK 

LCR-107 
Chart TI-109A 

is. 
FR-IOS 
Red Pen 

PR-108 
,ue Pen 

« 

PI-143 
PSIG 

OOOO 

0200 

0400 

/ IX2 
Tu r// TTwT T7n*S 2 OX TIr 

f&.of t i i fJZ ^ / 3 a r j X R ^ / f 7 

/ / / ^ 
IC-

^ 5 Z 

^ 2 X H'i\ 

T T 'mr ^2.7 

^ / K 

0600 

^ 
0800 

1000 

120O 

3! 
1400 

1600 

=1. 
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1800 m / V -
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2000 
-1 = 
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DATA SHEET N0.:.1A 
• FLOW TEST DATA 
KENNECOTTjSTATE 2-14' 

Throttle Valve- 'I »^r Steaa 

6- ,̂̂ *T £4j±frg_G.j,^^ 
r^.z^n' 

1400 

I . 1800 . 

2000 

/- , 220Q 
L A : y.;-6/ ;j.sg 

SHIFT SUPERVI 
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\ DATA SHEET NO. IB 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

. DATE: h^iL^J^lL-S^ 
PAGE: A /L 

SHIFT SUPERVISOR 
signature signature date 
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DATA SHEET NO. I B 
FLOW TEST DATA 

KENNECOTT S t A T E 2 - 1 4 

DATE: L / Z ^ / M -

P A G E : 

L.P. Brlna wg>,r Ppn 
Br ine 
Pffirt, 

Pond 
Pu»P-

Fresh Brine 
Tank §\ 

Booster 
Puap PJBchg 

Injection 
Puap Dischg 

Injection 
Flow Meter 

laperial 1-13 
Injaction WftUtffiP̂  

Noainal 
Tiae 

Actual PI-144 
PSIG 

Level 
Inches 

Level 
?;nchgiiL 

pi-a27 
.ism-

F.H. He t e r Level 
JPfililWL 

PI-129 
JSIS. 

PI-10 
JESIS. 

TI-10 DPR-1 
Sed Pen 

PI-141 
PSIO 

TI-140 

0000 OOlh 11 -X'S^ g-i^^CD ] r ,."S2? 2>I> \ ^ S;D 

0200 

0400 

^d-[X • J o.. 's' •3,5' ^•^oCO :?^lj 

/^<i^^J 37/ // - 6 
" SMtl< 

'iCSJiffa yv- IE 
r,2 

/7^ vT,-? 

0600 OU'T 7 7 i ' ^ " ^ j ; ! ^ / ^ ^ / ^ / x 7 P ' ^ no 
0800 (^^/^ -3'̂ r' - / / ^x> ^ 0 m <^7 
1000 10 \'̂  Z'/f f̂t 

7 X 3 ^ - ^ m so ct) 0 
1 2 0 0 /Aif ty^ -/x B 'Ow. 

Zl n. M 
-TTT 

1400 

1 6 0 0 

I I I 2 V/̂  
- lAVz 

- i Z i 
^ JW 

^3 

m 10/) 
^ 0 K^m 

7 H .W 
• ' ^ ^ y . 

«S55&~-' 

3 ^ / H X iHX i x ^ • ' k - - ^ 

1 8 0 0 l^o'Z m • u i loc^co ^ / 3 ^ l3<? t^' ^ - f } t . ^ 
2000 3^C?g 

ST 
7 ^ - ( ^ 

^-C>^\) 7 1 i 1 0 0 ^ . 6 ^ /^.s- /3r » i 5 5:1 
H, 

2200 2 ; j . ( | 5^ -Xi t -o f f 
b i t - 0 ^ 

'\:LO^OV r.5 'S'P SD \ly^ S\^ S]> 

SHIFT SUPERVISOR 
signature date tiae 

SHIFT SUPERVISOR 
s i g n a t u r e date t i a e 

.̂  

1 - . — • ' 

L • •••• # 1 



Noaina l 
T iae 

OOOO 

0 2 0 0 

0 4 0 0 

0 6 0 0 

0 8 0 0 

1 0 0 0 

1 2 0 0 

1 4 0 0 

1 6 0 0 

1 8 0 0 

2 0 0 0 

2 2 0 0 

Actua l 
T i a e 

OOlh 

03^(2 

l><in 

OUT 

nii 
mil 

IXli 
| I l 2 

'^3 
l^o'i 

lOb^ 

DJX{\ 

SHIFT SUPERVISOR _ 

L . P . Br ine 
PI-144 

PSIG 

-, 

• 

(I 

QU 

Hei r Box 
Level 
Inches 

^t 
3 ^ 

V/n 

-^''/t' 

i V f 

%-•/< 

V/^ 

^ k 

% 

^ \ 

B r i n e 
Pond 
Level 

-X'S' 

^ \ b 

~b 

- r 
- / / 

-/J 

w^ 
" I X V z 

-fcw"^ 

- t ^ i 

-fs 

- ^ ( 

. - • • • 

'Pond 
PUBD 

PIn l27 
_PSIO_ 

E-C)iO 

yv/- OT; 

f̂t _ 
£ ' O H 

E -OW 

^-otO 

t.-oPI^ 
(A;-off 

DATA SHEET NO. I B 
FLOW TEST DATA 

KENNECOTT S t A T E 2 - 1 4 

Fresh 
Ha te r 

F.H. Meter 

g-i 93^50 

V^o(^ 

V^S2/?o 

ys'Zk'o^ 

7gjir '^ 

n i 100 

loc^ct) 

7 \ \ \ 0 0 

\xo^ov 

e 

s igna tu r e da t e t i a e 

B r i n e 
Tank «1 

Level 
I n c h e s 

\ ' ^ 

^^Ij 

yv 

zx̂  
T X 5 

^ 

Zl 

n 
3-2> 

^ ^ ^ 

^-^r 
r.s-

Bocs te r 

PI-129 
PSIG 

I n j e c t i o n 
JPuap Dischg 
PI-10 

PSIC 

Sl> 

TI-10 
oF 

< ^ 

? r - f ^ 

199 

= 9 r 

,xi? . 

n 
/ H X 

1^%-

P S ^ 

^ P 

SHIFT SUPERVISOR 

/ ^ ^ 

•rt>' 

^v 

f t 

. r ^ ' fr,A 

U~7 

m 

M 

'^^^xx^. 

13? 

/3r 
SD 

i2r^ 

/ iS" 

a> 

I n j e c t i o n 

DPR-1 
Red Pen 

'5 
«r,2 

.r,i 

^ ,7 

^ 

^ . i 

: : ; ^ ^ ^ 

:W 
n 
S : ^ 

s i g n a t u r e 

DATE. 

PAGE 

l a p e r i a l 1-13 1 Kj 
^^jf^Uffn Wellhead 1 » l 

PI-141 

SJ) 

7cy 

' 

.r;*.-' 

. 4 ^ * " 

^-y 

s> 

d a t e 

TI-140 f 

OF 1 

? 
? 

/7/9 

• - • 

* 

— 

y 

t i a e r ' ^ ' ^ S f 

j O i 





DATA SHEET NO. IB 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: L f l ^ n ^ '' 
PAGE: / / / 

L.P. Brine Wgj^r P9i^ 
Brine 
Ssssk. 

Pond 
Puap 

Fresh Briiw Booster 
PMW> PlBchg 

Injection 
Puap Dischg. 

Inject ion 
Flow Mater 

laper ia l 1-13 
Injection Wellhead 

Noainal 
Tiae 

Actual 
Tiwe 

PI-144 
PSIC 

Level I 
Inches 

Level 
Inches 

PI-127 
-PgUff... 

F.H. Heter 
gallons 

Level PI-129 PI-10 
_£i2S. 

TI-10 DPR-1 PI-141 TI-140 
PSIO J S -

OOOO 

0200 

0400 

C ( p i ' 7 _ 

C>7p^ 

^ Y / r 

3 5 -TilH. 
U7-SP ^3^V66' 1 ^ S P St?. 

.-;o_ mî oo 2 ^ 
ry^ - 2 ^ 5 - ^-i 3/ / ^ ^ l 

4t-
*1L 

I5 
s> 3b 

'^t WA& c<> / ; /Rcy 

\fO ^ / ^ 
!^ii!!£_ 

0600 ^^^-0 ^ % 
1^A< 

^r/z^ l U n^ 160 ^A f ? ISO l̂ :!i) 

0800 o a i tya. l7zri?o 
S}D ^D o 

1000 l o lD 74/4^ ^ % f f f f/2< J ^ SiP sto ^ 

1200 / i^7 t l ^ - 7y. / i ' j ? 

Jffomoo 

2 ^ -1 - 11 

1400 

1600 

/S^I ly^ r̂  
£-•50 
1>/-WQ 

IIPol 2^>. 9V%. 

• ^ ^ • 

/(p^iiOb 1 ^ isr. 
l_Tf^mX}-

1800 H-ii/^ rvu-X OO^ovv. 
/ ^ \i{bO0 

2&i o«̂  /a-2- /67> '=iD / 6 ~ ^ 

2000 2 0 0 > 
1 ^ 

^ ^ I M . ^ C>̂ (f(56C ^--^ ,n / /Y M^ ^ 2 . 
-3i ^ 9 -

2200 a^ofe a K;-SD ;o3^o^ -2<6 )^) /;!.o W ^ i r c^^ 

^ 

SHIFT SUPERVISOR 
signature date tiae 

SHIFT SUPERVISOR 
signature date t ioe 
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DATA SHEET NO. lA 
FLOW TEST DATA 

KENNECOTT STATE 2-14 
«?. 6 

DATE: ^ / J Z - O / g ^ 

f PAGE: J / C \1 /„ - . - . 

• LEol (3 V ^ 

Roelnal Actual 
TMe 

HeAlhead 

PI-1 
• P S W . 2iL 

jnW9ttAp -VqliV^ 

PI-12 
PSIO 

TI-12 
_iL_ 

PI-13 
PSIO 

TI-13 pi-a«9-
PSIO 

steaa 

TI-103 
_ ! E _ 

FCR-103 
Chart 

FB-102 
Chart 

IfeftfJAM 

Sep.Level 
LCR-107 
Chart"" 

Beading 

High Pressure Briwi 

't TI-109A 
PSIO 

FR-IOS 
Rfitf PBt> 

PR-108 
Blue Pen 

PI-143 
ISIS_ 

OOOO OOc^X. 53 0 ^ ^ riD X5X SU3 ^^i ^ o % r̂ i^i^hfeb ^ . ^ a.\:i 
0200 t)^6>l r^x ^72. ^(52 • i ^ s - J2J5' ^ 2 ^ a/(^ ^-'S-' C>' 2XQ ^ % i -Sf a/? 

0400 O^OS rx/ ^ s r^r i tO Xu ^2.r J^Xl (,.. ^-x. IX) ^ 0 ^.1 2 ^ / 

I 0600 

\ 

OM S i ^ t?i f ^ 2HrO 1 1 7 nr 2 I X c. ( 2 ^ .. Z : i ^ Hd i.r Z l ? 

0800 biC 510 fV for ziv. zis 3 f;^r s . ^ /a ;?7/ T . ^ ^ / / 

&000 l(?(?JL n o f^r r/i>. ;^fz 2IS- z/r (r.7j ^ ( ; ? : ^ ^ r.̂  ^ ^ 7 

1200 i/r^ s'̂ o ^f7 r/r? 
\ :? j r r̂ 5^:21 2;r ^'7 ^1 Z20 ^-0] f . ^ :^2r 

1400 
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/ ^ I V 63V ^nr ^\o 2%) tg f 3 <;ip •V;̂ 3 ^15 & • / • ^ ^ ^ ^ A ^ . %s~ 
S^^&yJr^ 

1 ^ ^ ^ IS30 i1̂  
y ^ W OMt Xi2) ^xV- 9^1X ^,? M^ ^^l 

: 1 r J * 

A2^>: 

:r7Ŝ  ' 
1800 172^ vp<2 m Srd'] J.^2) ^ U '•' HXS ai^ Q . ^ n T5*C P;?^ # d M 
2000 O'V S.'vT ?i 
2200 iL 

SHIFT SUPERVISOR 
signature date tiae 

SHIFT SUPERVISOR 
signature date tiae 
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. DATA SHEET NO. IB 
FLOW TEST DATA 

KENNECOTT STATE 2-14 

DATE: 

PAGE: 
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•lk>£^BriJ»ft W I T P̂ >H 
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pond_ PWPP. 

Fresh 
Water 

Brine Booster 
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Injection 
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DATA SHEET NO. IB 
FLOU TEST DATA 

KENNECOTT STATE 2-14 

DATE: < . / X L ¥ / ^ J ^ 

PAGE: 

L.P. Brine Weir Bog 
Brine 
£Bfid_ 

Pond 
Pu— 

Fresh 
WHW 

Brine Booster Injection 
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Inject ion 
Flow Meter 

l aper ia l 1-13 
Inlect ien Wellhead 
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OOOO 

Actual 
TlBt 

PI-144 
PSIO 
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Level 
Inches 
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gallons 

Level PI-129 
PSM 

PI-10 
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JUL. 

PI-141 
JSIS-

TI-140 
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0200 

0400 
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0600 

0800 Tn sx <^U^ . f r i ^ L uA i i ^^ C 9 / S ' - o95 'c> 
•ffi 
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1400 

IftOO 
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NOTES REGARDING DAILY WELL TEST,REPORTS 

1. Pressure and temperature data are uncorrected readings, 
except as noted on each report, 

2. Brine flow rates in the daily reports were calculated using 
meter coefficients which were calculated before the test 
using anjl estimated brine density ^ 1.2. Flow rates in 
Table A-X^were recalculated from the raw data using the true 
brine propeJties, 

3. Steam flow 'fcjftes in the daily reports are erroneously high 
because of xche orifice meter problem described in Section 
3.3. 

4. Some daily reports are marked "REVISED". The revisions 
consisted soley ^ correcting typographical errors and 
revising unclear wording. Neither the data nor the 
intended meaning was changed. 

5. Units of flow rate shownAas Ib/hr in the reports mean pounds 
mass per hour. ^^ 
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bESQUITE GROUP, B K . 

mXL TEST REPORT 

KEMQECOrr STATE 2-14 

June 01, 1988 

Day #0 of t^t 

(This report an(Qlucce^ing reports cover the period from midnight to midnight.) 

Began 30-day^ow t^t of State 2-14 today. Before starting flow, SIWHP 
=183 psig. (Wellbore was fullof caral water because water had been injected 
to cool the well for ;|^King last April.) 

Checks facility an^^lnstrumentation and discussed startup procedure. 
Flowline throttle valve clsled, wellhead •valves open, and otJier valves arranged 
to divert all flow through blooie line to large pit. 

Began opening throttle valve at 1730 hrs. Well achieved flashing flow 
by 1735 hrs and continue to hea'jAiip and flow stronger. Throttled well back 
to prevent damage to pit divider î filqw fran blooie line. 

At 1746 hrs starts opening fcyja^to AFT and closing valve to blooie 
line. At 1757 hrs all flow was going ̂ ^ectly to AFT and brine flow (after 
flash to atrros.) was teii^ n^asured in weir tox. Brine flow peaked at 
478,000 Ib./hr at 1800 hrs, then startai tftA)ttling well tack. At 1800 hrs, 
WHP = 370 psig; WHT = 455°F (TI-l). GradiMly r^ucoi rate to 90,000 Ib/hr 
brine at 1905 hrs. 

At 1930 hrs it was discoverea that brine v̂ Uklfetarting to erode pit 
bank around outlet of weir box. DivertoS flcRî  •iJ^vent silencer and layed 
plastic apron under weir discharge. At 1957 hrs reqair cx>nplete and switched 
flow back to AFT. I 

Well continued to flow at average brine rate cf 12^,000 Ib/hr through 
midnight. At midnight, WHP = 496 psig.; WHT = 469°F by T l = l and 480°F by 
TI-IA. (Will check TI's later with mercury thermcsneter). ̂ ^ of midnight, 
cumulative brine production (after flash to atmosphere) v^s 950,000 lb. Pit 
level rise = 6.5 inches since start of test. \)4\ 

Salt is forming on weir plate and is being chipped off befcfre each 
reading. ^ 
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MESQUITE Group, INC. 

W I I J TEST RETORT 

KENIgraiT STATE 2-14 

June 02, 1988 

Day #1 d t ^ t 

d 
Continued t o^ low ^(^11 d i r « : t l y to AFT, iteasuring brine flow r a t e in 

weir box and gaugin^^the p i t . 

Sxammary of Flow Data -r 
WHP "WH/ Brine Fla^ 

Tirre Q (psig) (@ IW-IA) CF) (lb / hr) 

OOOO 496 480 . 120,800 
0800 493 469 100,900 
1355 ~ Ofen^ t h r o t t l e valve 1/4 turn 
1600 S l # ^ 478 120,800 
2400 510 n n 478 112,800 

Rate declines slowly a t a cxjnsta^^throt t le valve se t t ing , probably 
because of sca le buildup in the valve. ^ 

Investigated discrepancy in WHT r e a ^ ^ s between TI-IA and TI-1 . Switched 
posi t ions of the two d ia l therroxneters and roxand they were in fa i r ly good agree­
ment, indicating tha t the di.9cr^sn3y i s due tx^the thermotvells, not the dial 
thermometers. 1W-1A extends further in to the flowlir^ tecause i t has no lagging 
extension. Removal d ia l therttoneter frc«n TW-1 ailA|Will use only IW-IA. S t i l l , 
WHT readings are somewhat e r r a t i c aw3 unosnf ixTne<inO Wind causes readings to be 
lovi^r. Plan to wrap insulat ion around pipe a t thenipwell. Waiting on ASTM 
mercury thenroneter to check d ia l thermcxneter. | 

As of midni^it , cumulative b r i i « prodiiction ( a f t e | flash to atmosphere) 
was 3,565,000 lb . P i t level r i s e = 19 3/4 inches since s t a r t of t e s t . 

Sal t i s foinning on the weir p la te and i s being c h i p ^ ^ off before each 
reading. Also, s a l t sludge i s col lect ing in botton of weir ife^ and i s being 
shoveled cait occasionally. Expect to have d i lu t ion vater sysSm ready on 
June 03, 1988. fj 

0] 



M^jUITE GROUP, INC. 

WEUL T m r REPORT 

KENIffiCOTT STISE 2-14 

irfvi 

J m e 03^ 1$88 

Day #2 <rf t e s t 

Continual t ^p low well dira:rt:ly to AFT, meaisuring brine flow ra te in v^ir 
box and gauging t l ^ p i t and tanks. 

Tme 

OOOO 
0800 
1600 
2400 

S ^ ' WHP 

Q{psig) 

510 
508 
518 n 
514A 

*See caiments i^low regardinqHe 

WHT* 
{ "F ) 

492 
4 9 ^ 

irperature cx>rrections. 

Brine Flow 
(Ib/hr) 

112,800 
97,000 

100,800 
104,700 

Well producted a t a r^ar ly <x>n^5^t r a t e a l l day with no t h r o t t l e valve 
adjustments. Betw^ai 1405 and 1440 Iffs wellhead pressure and ta ipera ture 
increased by 7 ps i and 5°F with no signif icant change in flow r a t e . The increase 
i s apparently due to a change in dowtxile oanditions, e i ther in the wellbore or 
reservoir zones feoiing the well . 

At 1330 hrs insulat ion vras i j i s t a l l ^ aroxaMyrthe pipe and thermowell a t 
TW-IA. Insulation increasoi the d ia l thermometfi^Ureadings by 70F. Additional 
insulat ion was w r a p j ^ around the base o£ the therTpteter . 

Ranoved TI-1 from TW-IA and measured tenpera tu i^wi th platinum RID d ig i t a l 
thermon^ter. Terrperature vras 492°F with KTO and 490''F|with d ia l theraometer 
(both measuements with insulat ion around pipe and thenrcwell.) Ternperature 
values in the above tab le are TI-1 readings plus 2°F to ^ r r ^ r t to RTD reading. 

Ins ta l l a t ion of purrps and piping to t ransfer brine frt&aTipit to tanks was 
conplet«a. From 1700 to 2000 h r s , transferred 75,000 gallor&of brine (about 
750,000 lb) from p i t t o tanks. Will hold brine in tanks un t i l injection system 
i s ready (expected June 04, 1988). O 

As of midnight, cumulative brine production (after flash to atmosphere) 
was 5,907,000 lb . P i t level has r i s a i 26V' since s t a r t of t e s t . 

^ I t i s forming on the weir p la te and s a l t sludge i s co l l ^± ing in the weir 
box, but sludge buildup diminished la te in the day. 

Teirperature gauges upstream ard dowi stream of tiie t h e th ro t t l i ng valve 
(TI-9 and TI-10) are intended only for operating information and should be ignored 
for other purposes. Readings are affect«3 by wind and airbient t e i | « r a t u r e . 
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MESQUITE GROUP,' INC. 

WELL lilST VEPCSVr 

KENNECOTT STATE12-14 
';—'——«* 

June 04, 19B^/ 

Day #3 of tefet i |:.._.i&a 

Continued W flow well d i rec t ly to AFT,measuring brine flew r a t e in weir box 
and gauging the p i % ^ d tanks. >-%-f̂  ^ .1.-.^ 

L J Sunmary of Flow O^ta 
cm "'̂  :*̂ >... 

>̂ |1HP iHT* Brine Flew 
Time \ t ^ i g ) , ( "F ) ( Ib/hr ) 

OOOO 514 494 104,700 
0800 512 - 493 97,000 
1600 513 A 487 89,400 
2400 509 481 89,400 (est) 

*Teirperature valae shown iS TI=x reading plus 2° F. 

¥ 1 
Well produced at a gradually decliniMI rate all day with no throttle valve ] 

adjustments. Decline is prc±>ably due to gfcllle build\5> in the tteottle- valve. J 
As of midni^t, cumulative brine production (arfter flash to atmospiiere) was { 
8,151,000 lb. li • 

Installation of injection booster puirp wasjjplppleted and injection into 
Irrperial 1-13 started at 1145 hrs. Injection flew mtes were calculated from 
tank gaugings until flew recorder was hooked up at ifeoo hrs. Injectivity of 
Iitf)erial 1-13 was poor at first, but inproved rapidly (normal behavior). 
Injection data are given on the attached supplanental dita sheet. SIWHP 
on Inperial 1-13 before injection was 50 psig. 

Fresh water (canal water) piping system was ccstplet^i Washed and chipped 
away salt from weir box outfall and began to clean out weir KfciXj and outlets frc«n 
AFT at about midnic^t. Outlets frcaii AFT were almost totally Sited off. | 

[ 
f 



S U P P L » ® O T M J DJ^TA SHEET 

Time Period 

1145-1331 

1331-1340 

1450-1712 

2347-2400 

Avg Press. 
,n at Inect. 
jLpunp (psig) 

dl 200 

¥'5 

"y 
100 Q 

For Startup of 

June 04, 

Avg. 
IWHP 
(psig) 

195 

260 

185 

-

Inj«:tion 

1988 

Average Inject. Rate 
• * • 

gpn Ib/hr 

75 

461 

450 • 

492 

44,800 

277,200 

276,000 

295,000 

Cum. 
Inject. 

(lb) 

79,000 

42,000 

653,000 

64,000 

A 

m 
I 

1 

838,000 



1 

?ESQUITE GROUP, WC. 

WEIX, TEST ^POKT 

KENNEnSTT STATE 2-14 

Jime C^, 1988 •* 

Day #4 of test 

Continued ta^^low well directly to M T , measuring brine flow rate in weir 
box and gauging the pit and tanks. 

O VHP WHT Brine Flow 
Time ipjv(psig) (°F) (Ib/hr) 

OOOO 509 481 82,100 (est.) 
0800 519 493 89,400 
1600 519 491 89,400 
2400 512 1 492 89,400 

* Tontperature vali;^s showi a r^=§l - - l readirgs plus 2° F. 

Well producoS at a nearly constd^ rate all day with no throttle valve 
adjustnents. Betw^an 0300 and 0320 hrWwellhead pr^sure and terrperature increased 
by 12 psi and 12° F with no significant cl^nge in flow rate. This is similar 
to the change that <xx:airrai on June 03, ai^is apparently due to a change in 
downhole ODnditions, either in the welltore or zones f^sling the well. 

As of midnight, cumulative brine production^lafter flash to atmosphere) 
was 10,253,000 lb. jf^ 

Vfeirbox was out of service frcxn midnight until 0600 hrs v*iile cleaning out 
salt and plugging leaks that develc^eS around v^ir plate. 

Pruett Industries arrived on location at 1100 hrs"to run pressure and terrp­
erature survey in State 2-14. Made v:p Kuster torperaturegool, cap tube charriber 
and sinker bar on cap tubing and rigged up l\±>ricator. Si^rted in hole at 1300 
hrs. Made tenperature stops every 500 ft. down to 5,000 ft. p them rrade pressure 
stops ccsning out of hole. Twice While pulling out of holerc^tubing got stuck 
in lubricator packoff (at 1300 and 1069 ft.) because of minor scale buildup 
on tubing. Both times, tubing was fr^>d fay loosening packoff. î Jor remaining 
surveys, Pruett will bring hydraulic packoff instead of mechanical packoff. 
Pressure and tenperature data are given telow. 

Tenperature Data 

Depth 
frcxn KB 
(feet) (°F) 

500 517.8 
1000 530.6 
1500 545.5 
2000 562.6 

l^essure 

Depth 
f ran KB 
(feet) 

0 
1300 
1600 
1800 

Data 

psia 

529.80 
727.22 
791.56 
840.90 

( 1 ) 



June 05, 1988 

Page 2 

Tenperature Data 

D^^h 
from m 
(feetCJ 

2500 V 
3000 
3500 
.4000 
4500 
5000 

n A y 

CF) 

577.4 
585.7 
588.7 
590.3 

^*^ 593.2 

% Pressure Data 

; DeE>th* ' 
from KB 
(feet) 

'n^iio. . 
X f|250r^ * 

^4500 

fiooo 
'3500 
4000 
4500 
5000 

'• r ^ - z&i^ ' -x ' ' 

^ i a 

^896.53 
•974.06 
1063.56 
1268.87 
1484.75 
1699.81 
1919.20 
2140.19 

Injected brine into Inperi^ 1-13 at various rates for most of the day. 
Injection data are sumnarized on thgjettached sheet. 

NMSU expeinnenters finished saitplixig today. 

m 

1 



June 05, 1988 

Time Period 

0000-0415 

0415-0630 

0630-0701 
0701-0753 
0753-0840 
0840-1020 
1020-1035 

1035-1115 

1115-1610 
1610-1710 
1710-2010 
2010-2210 
2210-2400 

i 

¥ 

SUMMARY OF DUETICN 

Avg. Press 
a t I n j . 

Puirp ( i^ ig) 

80 

120 

0 
-

I 1 

0 
0 

% 
40 

0 g 

INTO IMPERIM. 1-13 

Avg. 
9Pi^ 

^ -471 

750 

407 
0 

640 
0 

663 

460 

225 
492 
246 
523 
246 

I n j . Rate 
I b / h r 

282,000 

450,000 

244,000 
0 

385,000 
0 

398,000 

276,000 

135,000 
295,000 
148,000 
314,000 
148,000 

Cum I n j . 
( thousard lb) 

1,198 

1,013 

126 
0 

302 
0 

100 

184 

664 
295 
444 
628 
271 

¥ 

m 
1 

5,225 

d 



MESQUITE GROUP, INC. 

WELL TEST REPORT 

KENNECOTT STATE 2-14 

1 June 06, 1^88 

Day #5 of test 

Continued Ij^ flow well directly to AFT until flow was diverted 
through separator at 0630 hrs. Temporarily, separator was run at 
low pressure, witHL^team control valve fully open and bypass open 
around brine levei^ontrol valve, while modifications to the weir 
box were done. BrinsiFiflow rate was constant at 89,400 Ib/hr. 
Average WHP = 513 p s ^ , Average WHT = 493°F. 

At 1712 hrs a small leak was discovered in the 2-phase 
flowline, immediately downstream of the throttle valve. Leak was 
apparently caused by erosiojL. Well was S.I. at 1720 hrs and leak 
was repaired by welding a half sole patch on the pipe. Well was 
opened up again at 2028 hrs a|ĝ  wellhead pressure and temperature 
stabilized at previous co:EsiiticRn& by 2200 hrs. After flowline leak 
was repaired, welder resumed woft^ on weir box. Throttle valve 
setting was not disturbed and frow rate measurements taken after 
weir box was back in service earlyfJ^ June 07, 1988 confirm that 
flow rate was constant throughout Hree day. 

As of midnight, cumulative brineyproduction ( after flash to 
atmosphere ) was 12,358,000 lb. 

Injected brine into Imperial 1-13 off and on between midnight 
and 0800. Refer to attached injection data summary. 

Personnel from PNL arrived and began rigaing up for sampling. 

Shut-in WHP readings on State 2-14 were as foTOows; 

Time 

1740 
1758 
1813 
1855 
1942 
2024 

Press, (psig) p 

444 
388 
352 
285 
285 
238 



INJECTION DATA SUMMARY 

1 
Time Period 

0000-0115 *fl 
0115-0730 W 
0730-0750 
0750-0815? 
0803-2400 

IMPERIAL 

June 

Avg. Press 
at Inj Pump 

(psig) 

0 
0 

y 0 
_ o 

06, 

1-13 

1988 

Avg f-n'j 

gpm 

230 
0 

250 
84? 
0 

ection Rate 

Ib/hr 

138,000 
0 

150,000 
50,000? 
0 

Mass 
-Injected 
(thous lb) 

172 
0 
50 
21 
0 

243 

A 

m 
I 

1 

d 
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dl 

MESQUITE GROUP, INC. 

WELL TEST REPORT 

KENNECOTT STATE 2-14 

June 07, 1988"' 

Day #6 of test 

Continued^ flow well through separator at low pressure 
until modifications to weir box were complete. From 0245 to 
0400, level contrc^Jon separator was put in operation and pres­
sure was increase^€p to planned operating condition of approx­
imately 200 psig. B:̂ lie flow is through the "A" (north) metering 
leg. %I 

Well produced at a nearly constant rate all day. 
data are summarized as follQws: 

Production 

Time 

OOOO 

0800 

1600 

2400 

WHP 
(psig) 

517 

517 

519 

517 

WHT* 
(°F) 

492 

492 

493 

491 

Sep Press Stm Flow Brine Flow Brine Flow 
(P^j#55) from Sep from Sep at Weir 
(pVig) Ib/hr Ib/hr Ib/hr 

. N . 
214 I N/A 

210 n^ 

204 ^ 

3,480 

D,000 

1 

.— 

123,750 

117,000 

112,500 

« 

89,440 

89,440 

89,440 

*Temperature values shown are TI-1 readi'iTtas plus 2°F, 

he day appear to 
lash calculations 

Flow rates of steam and brine at the end o 
be consistent with expected levels of flash, bu 
have not been done yet. r. n 

As of midnight, cumulative brine production ( after flash to 
atmosphere ) was 14,595,000 lb. (gj 

Injected brine into Imperial 1-13 as required to keep pit 
level down. Refer to attached injection data summary. Based on 
tank gauge readings, the capacity of the west pit pump is more than 
300,000 Ib/hr. 

Personnel from EMSI ( contractor for EPRI ) returned to 
the site and collected samples from steam and brine lines at the 
separator. 



INJECTION DATA SUMMARY 

IMPERIAL 1-13 

J u n e 0 7 , 198 8 

1 Avg Press 
at Inj Pump 

Time Period Jl (psig) 

0000-1620 

1620-1637 

1637-2050 

2050-2400 

¥ ° 
^ 20 
go 

'0 

Avg 
IWHP 
(psig) 

0 

15 

0 

56 

1 ̂  Avg ilnj 
,. 

gpi" 

• • • - ^ ^ ^ ^ 

f 0 
567 

Rate 
- V^;,'->:-

Ib/hr 

0 

186,000 

0 

340,000 

Mass 
Injected 
(thousand) 

0 

53 

0 

1,077 

m 
I 
1 

o 
^ 

1 ,130 

S ; i i i 



1 

MESQUITE GROUP, INC. 

WELL TEST REPORT 

KENNECOTT STATE 2-14 

June 0 8 , 1988 

Day #7 of tesS: 

C o n t i n u e d ^ t o f low w e l l a t a v e r a g e of 136,000 I b / h r t o t a l 
mass r a t e unl^ i . 1955 h r s when f low r a t e was i n c r e a s e d t o approx­
i m a t e l y 3 0 0 , 0 0 ( l l b / h r . At 1955 h r s opened t h r o t t l e v a l v e 1/2 
t u r n , a l l o w e d s^p)ara tor c o n d i t i o n s t o r e s t a b i l i z e , t h e n opened 
t h r o t t l e v a l v e an a d d i t i o n a l 1/4 t u r n t o a c h i e v e d e s i r e d r a t e . 
B r i n e flow i s t h r a w h t h e "A" ( n o r t h ) m e t e r i n g l e g . P r o d u c t i o n 
d a t a 

Time 

OOOO 

0800 

1600 

2400 

a r e summar izeCr a s 

m p 
(psig) 

517 

512 

512 

540 

u 
WHT* 

(°F) 

491 

492 

490 

m-^oi 

f o l l o w s : 

Sep Pres 
(PI-155) 

(psig) 

2°A 
206 , 

Stm Flow 
from Sep 
• ( Ib /hr ) 

30,000 

J, 30,160 

197 ^ 31,900 

210 "^38 ,950** 

Br ine Flow 
from Sep 

( Ib /hr) 

112,500 

105,750 

99,000 

238,500 

Tota l Brine Fle^w 
FlcR«? a t Weir 
I b /h r I b /h r 

142,500 

135,910 

130,900 

82,100*** 

89,440 

68,000*** 

300,000**202,100 

* Tenperature values shown are T l - l l ^ a d i n g s plus 2°F. 

** Steam or i f ice meter appears to fce out, of ca l ibra t ion . The indicated 
steam flow i s unreasonably low. The |xDtal flow of 300,000 Ib/hr i s 
an estimate b a s ^ on the measured brine 

*** Weir tox readings a t OOOO and 1600 were 
brine LCV was cycling. 

Jte and expected f lash, 

e r than average because 

The s team b a c k p r e s s u r e c o n t r o l v a l v e i s b e i n f e o p e r a t e d manua l ly 
b e c a u s e i t s t i c k s and moves i n j e r k s on t h e pigeumatic a c t u a t o r . 
Manual o p e r a t i o n i s v e r y s a t i s f a c t o r y b e c a u s e wg l l f low i s s t a b l e . 
When r a t e was i n c r e a s e d , t h e b y p a s s v a l v e a r o u n S l t h e b r i n e LCV 
and f i x e d choke had t o be opened s l i g h t l y b e c a u l e of e x c e s s i v e 
p r e s s u r e d r o p a c r o s s t h e c h o k e . \ ^ 

At a b o u t 2150 h r s g e n e r a t o r r a n o u t of f u e l - l o i t l i g h t s 
and i n s t r u m e n t a i r and s e p a r a t o r dumped. G e n e r a t o r ©id i n s t r u m e n t 
a i r compressor were back on l i n e and s e p a r a t o r o p e r a t i o n was 
back t o normal by 2230 h r s . 

As of m i d n i g h t , c u m u l a t i v e b r i n e p r o d u c t i o n ( a f t e r f l a s h t o 
a tmosphere ) was 1 7 , 0 6 4 , 0 0 0 l b . 

I n j e c t e d b r i n e i n t o I m p e r i a l 1-13 from 0000-0810 . Average r a t e 
was 282,500 I b / h r (470 gpm); a v e r a g e pump d i s c h a r g e p r e s s u r e = 45 
p s i g ; a v e r a g e IWHP = 35 p s i g . T o t a l mass i n j e c t e d = 2 , 3 0 7 , 0 0 0 l b . 

P e r s o n n e l from UURI c o l l e c t e d samples from steam and b r i n e 
l i n e s a t s e p a r a t o r b e f o r e t h e r a t e c h a n g e . They e x p e c t t o r e t u r n 
fo r more samples on l a s t day of t e s t . EMSI a l s o sampled b e f o r e 
r a t e c h a n g e . 
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MESQUITE GROUP, INC. 

WFTiTi lEST REPCâ T . 

KENNBCCrTT STATE 2-14 

. June 09, 1988 
1 

Day #8 of Tes t 

J 
Continued t o ^ e w a t average ra t e of 283,000 Ib /hr . Canal water was 

being added a t wei^pDx; but s a l t was building i^) iin^^patiete of ,7̂ FT enough 
to r e s t r i c t brine H ĉw from AFT and causing exoe^d.\)^carryover. Carryover 
was noticeable af ter |̂Ui3 hrs and was worse d u r i ^ - M n o r separator upset 
a t 1530 h r s . ^ %. 

At 1700 hrs motor eftalnstrunent a i r oonpressor went out, causing 
another separator upset. By 1800 hrs s^jarator pressure and level were 
restored to normal w\th steam baclqaressure control valve and brine level 
control valve câ  manual operation. Well flow i s s table and separator level 
i s held (constant with occasional^lll||lve adjustments. 

Because of s a l t probl«n, a tei^wrary connection VBS nade to inject 
canal water upstream of the AFT a t t ^ downstream end of the brine metering 
skid. Started injection a t tha t p o i n t ^ 1910 h r s . Fresh water apparently 
dislodged s a l t and plugged ou t l e t s of APT. At 1920 hrs brine s tar ted 
coming over the top fiEthe AFT. Ininediatelfikjfclosed t h r o t t l e valve 3/4 turn 
and opened blcx>ie l ine t o p i t to reduce flOJI to AFT. Continued fresh water 
inject ion and by 2000 hrs AFT was unplugged. 

m 0 hrs had restored At 2005 hrs reopened throttle valve and by 
normal c^eration. 

Brine flew recorder appeared to be responding plcwly, so at 2100 hrs 
the flange taps were rodded out. Recorder was working OK. 

Brine flew is through the "A" (north) metering leg. Production date 
are summarized as follcws: ^ 

Production Sunnary r̂jT 

Time 

OOOO 

0800 

1500 

2400 

WHP* 
(psig) 

540 

538 

542 

538 

WOT** 
( "F ) 

501 

501 

501 

501 

Sep Press 
(PI - 155) 

(psig) 

208 

208 

208 

200 

Steam 
(Ib/hr) 
from 

59,500** 

59,000** 

59,500** 

52,900** 

Brine 
(Ib/hr) 

separater 

224,100 

222,000 

224,000 

199,200 

Totel Fl Brine Flow 
Flow Oat Weir*** 
(Ib/hr) (Ib/hr) 

283,600** 

281,000** 

283,600** 

252,100** 

202,000 

202,000 

202,000 

172,000*** 

( 

tKSObl 



June 09,1988 page 2 

* Tenperature values shown are TI-1 readings plus 2°F. 

** Steam orifice meter appears to be out of calibration. Steam flow 
and totel flows shewn above are estimates based on the treasured 
brine flow and expected flash. 

*** Weir tox brine rate at 2400 hrs is corrected for fresh water inject­
ion rate and resulting steam condensation. 

As of midnic 
was 21,831,000 Ite 

ht, cumulative brine production ( after flash to atmosphere ) 

Injected bri3|î  into Imperial 1-13 from 0930 hrs through midnight. 
Average rate was 2^,000 Ib/hr (436 gpn). Average IWHP = 30 psig; Average 
IWHT = 133°F. 

Brine flow rates frawnthe separator J'une 07, and June 08, are in error 
because wrong meter coefflyient was applied. Reported flows should be re­
duced by 7.8 percent. Revised summary of flow rate date for those dates will 
acconpany tonrarrows report. 

Analyses by Unocal of sampl^ teken June 09, 1988, at separator: 

Brine: TDS = 293,374 ppm, Clfe|l76,025 jpm 

Steam Condensate: TDS = 8 ppm, ̂  = 6 ppm. 

KENNH:0TT STATQ^3hl4 

1220 hrs 6-10-88 

Brine flow at sep= 4.7 x 41,500 = 195,050 

Steam flow at sep= 4.27 x 11,900 = 50,813 r 
TOTAL 245,863 lb/l|r 

Flash at sep= 245,863 -^u/ u 

I — ' i 

Brine at weir box, less diluent = , 
212,000 - 55 X 575 = 180,375 ^1 

c ^ 1̂ u 195,050 - 180,375 r̂ -̂ d< 
Secondary Flash = 195 QQQ "̂  o 

WHP = 542 psig WHT = 502 

Brine tenp at sep. outlet = ^̂ 4#®F «—**. 
Brine press at sep outlet = 214 psig ^Agrees with ASTM Mercury Therm. 

Steam tenp at sep outlet = 414°F Bimetel Dial Therm. 

Steam tenp at sep outlet = 402 °F ASTM Mercury Therm. 

Steam press at sep outlet = 198 psig 



MESQUITE GROUP, S C . 

-WKT.T, TEST raSPORT 

June 10, 1988 

Day #9 of test 

Continued to £lgw at average rate of 246,000 Ib/hr. Brine and steam rates were 
gradually declining, prolably due to scale buildup in the throttling valve. At 1940 hrs 
opened throttle valve ̂ 2 turn then closai back 1/2 turn to clear scale buildup. Flow 
rate increased to earlier rate. 

Brine flow is throi^_"_A " (north) meterir^ leg. Proc3uction date are summarized as 
follows 

2p.Press Stm Flow Brine Flow Totel Brine Flow 
*** 

Time 

OOOO 

0800 

1600 

2400 

540 

543 

545 

542 

501 

502 

502 

502 

200 52,900** 

201 Jl 51,850** 

195 tf̂ 'OOO 

204 io,600 

^^?B/g|? 

199,200 

195,050 

182,600 

203,350 

(ft^) 

252,100** 

246,900** 

232,600 

250,950 

^hWi' 

172,000 

180,950 

152,400 

184,400 

* Tenperature values shewn are TI-1 reagings plus 2°F. -1 reaiinc 

** Steam orifice rreter was not in service s p ^ readings at midnight and 0800 hrs. 
Steam flews and totel flo/Js at those times are estimates based on the measured 
brine flow and the flash fraction calculated from later readings. 

*** Weir box brine rate is corrected for fresh wat^yinjection rate and resulting 
steam condensation. 

Instnjment technician fran Instrument Specialiste arrivea before 0800 hrs to 
troubleshcx»t steam flow recorder. He r^inlibrat^ the r«:or(isr and the flange teps 
were rodded out. Meter was back on lir^ by 1000 hrs. Calibration on all other flow 
recorders was checked. ^ 

As of midnight, cumulative brine produc±ion (after flash to â tnpsphere) was 
25,969,000 lb. 

Injection Efete Sumnary 

Inperial 1-13 

Time Peria3 . 

0000-0330 

0330-1400 

1400-1422 

Avg Press 
at Inject Pump 

(psig) 

45 

0 

45 

Kvq 
IWHP 
(psig) 

35 

0 

-

Avg Inject Rate 

gpm Ib/hr 

460 276,000 

0 

460 

0 

276,000 

Mass 
Injected 
(thous. lb) 

966 

0 

37 



June 10,.1988 

page 2 

Time Per iod 

1422-1720 

^720-2322 

2322-2400 

Avg P res s 
a t I n j e c t Punp 

(psig) 

0 

n 22 

Avg 
IWHP 

(psig) . • 

0 

15 

. 3 0 

=̂ Avg I n j e c t Rate 

gpm I b / h r 

1 0 0 

-11364 218,000 

i 685 ;41i;^000'^ -

Mass 
In jec ted 
(thous lb) 

0 

1,315 

260 

2,578 

.¥ Between 1230 and 1245 
separator with the following r A J l t e 

s diecked tertperatures a t b^ipe^. 

a 
Steam 

Brine 

( TI-101 ) 

( TI-109A) 

Dial 'Riermocneter 

414° 

409° 

5steam butlete of the 

ASTO Mercury Thermometer 

402° 

409° 

TI-101 readings should be correctedi^ subtracting 12° F. Readings on date sheets 
are all direct readings with no corrections apnilied. 

At 2130 hrs took sanple of brine from weirbox and measured its specific gravity. Sp. 
gr. = 1.26 at 60°F. At the time sanple was tak^brine flew from separator was 207,500 Ib/hr 
and dilution water was being added at 52 gjxn. 

KENNECOTT STATE 2-{lL4 

Time 

6/7 OOOO 
0800 
1600 
2400 

6/8 OOOO 
0800 
1600 
2400 

WHP 
(psig) 

517 
517 
519 
517 

517 
512 
512 
540 

WHT* 
(°F) 

492 
492 
493 
491 

491 
492 
490 
501 

CORRECTED PRODIXH'ICN D A T ; ) , ^ R 

June 

Sep Press 
(PI - 155) 

(psig) 

214 
210 
204 

204 
206 
197 
208 

7 and 8, 1988 

Stm Flew 
frcxn Sep** 

( Ib /hr ) 

30,330 
28,680 
27,580 

27,580 
25,920 
24,270 
59,500 

jnu 
Briife Flew 

from Sep 
Ib/hrU 

- ^ 
114,100 " ^ 
107,900 
103,750 

103,750 
97,520 
91,300 

224,100 

Tote l 
Flow** 
( Ib /hr) 

144,430 
M 6 , 5 8 0 
^ 1 , 3 3 0 

d 
131,330 
123,440 
115,570 
283,600 

Brine Flew 
a t Weir 

( Ib /hr ) 

N/A 
89,440 
89,440 
89,440 

89,440 
89,440 
68,040 

202,100 



i 

MESQUITE GROUPS INC. 

WFTT.T. TEST REPORT 

KENNHXHT STATE 2-14 

June 11, 1988 

Day #10 of test 

d 
Continued to flow ̂ ^average rate of 240,000 Ib/hr. Brine and steam rates were 

gradually declining, proi^ly due to scale buildup in the throttle valve or flc^line. 
(early on June 12, the rate was increased slightly to adjust for the decline.) 

Brine flow is through 
as follows: 

(north) metering 1^. Prod'uction date are summarized 

Time 

OOOO 
0800 
1600 
2400 

WHP 
(psig) 

542 
542 
550 
540 

WHT* 
(°F) 

502 
502 
502 
502 

Sep Press 
(PI-155 ) 

204 ^ 
205 I 
203 
204 

Stm Flow 
from Separ 

( Ib /hr ) 

47,600 
Hk7,600 

48.790 
M820 

Brine Flow 
from Separ 

( Ib/hr) 

203,350 
195,050 
184,680 
182,600 

Tote l 
Flow 
(Ib/hr) 

250,950 
242,650 
233,470 
228,420 

Brine Flow ** 
a t Weir 

( Ib /hr ) 

184,400 
178,200 
169,700 
171,400 

* Tenperature values shown are TI-1 readir||jd| plus 2°F. 

** Weir box brine rate is corr«:ted for fresh WBter injection rate and resulting steam 
condensation. 

Downhole pressure and tenperature survey and flolj^kte increase were scheduled for 
today. Pruett arrived at 1245 hrs and rigged up for stfrvey. Made up Kuster ten^rature 
tool and cap tube chamber, rigged up wireline BOP and luilricator and ran in hole to 
1,000 feet. Tried to purge cap tute, but tube was pluggeJ. Pulled out of hole, cut off 
100 ft of cap tube and blew helium throu^ tube okay. PickefSTjup tools and lubricator again, 
ready to rur. in hole. Tried to purge c^p ti±e again, but tub® was plugged. Tried to clear 
tube - no results. Layed down lubricator. Pruett ordered pres^re intensifier from 
Bakersfield to blow out obstruction, however that will take 24 @Jars. In order to minimize 
delay, decision was made to run survey tomorrow morning wi-th a different spool of cap 
tubing, Pruett crew left the site at 2200 hrs. Rate change is po^^ned intil then. 

As of micanight, crumulative brine production (after flash to a-
lb. 

here) was 30,192,000 

Injected brine into Imperial 1-13 as required to keep pit level down, 
atteched injection date summary. 

Refer to 



page 2 

Time Period 

0000-0135 

0135-0152 .. 

0152-0453 

0453-1345 

1345-1500 

1500-1825 

1825-1848 

1848-2115 

2115-2150 

2150-2400 

Avg Pres 
at Inj Punp 

(psig) 

87 

-

75 

0 X 
10 J 

r ¥ 
50 

0 

46 

y 

June 

Avg 
IWHP 
(psig) 

50 

-

45 

0 

20 

0 

28 

t 

11, 1988 

Avg Injet Rate 

gpn Ib/hr 

690 , 414,000 

567 

653 

0 

267 

395 

0 

428 

0 

438 

340>)00 

392,000 

•̂0 

160,000 

237,000 

. 0. -:,f 
257J60O ' 

0* 

263,000 

Mass 
Injected 

(thousand lb) 

656 

96 . 

1,183 

0 

200 

810 

0 

630 

0 

570 

A 

¥ 

m 

4,145 

1 
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SALTCN SEA SCIENTIFIC DRILLING PROJECT 

KENNECOTT STATE 2-14 

Revised Test Plan 4, 
ji 

t 

June 11, 1988 %: 

Background n \ 
A flow t e s t of SiSte 2-14 was begun on June 1, 1988,. Itiwas origaSally planned 

as a 30-day s tep- ra te teatjswith three planned r a t e s t^s id( i f in6d as follows: 'V' 
step jppjrat ion Plarged Flow Rate 

No. Idays) (Ib/Kr*totel mass) 

V M f 

200,000 - 250,000 

2 7 400,000 - 500,000 

3 ^̂  A 600,000 - 750,000 

The test began on June 1, 1988, and ̂ t first flow pericxl was conpleted on schedule 
in seven days, ending on June 8, when the iSBiw rate was increased. EXiring the first 
flow pericDd the well was produced at an aver^a rate of 150,000 Ib/hr. The rate was 
cons-trained to less than the planned 200,000 Ip/hr minimum because it was necessary 
to store the produced brine in the pit until inj^tion facilities were conpleted. The 
second step is under way with the well producingUM. 250,000 Ib/hr. 

During the time since the original test plan w|s finalized, several factors have 
come to light or have been cx)nfirmed vÂ ich influence plans for -the remainder of the test. 
These factors are: lyyi 

1. The renaining budget will not support a full 30-D|y test, 

2. Stete 2-14 is a very high productivity well and its "idow conditions are found 
to stabilize within hours after a rate change. Thereiore, for purposes of 
reservoir engineering and defining the well's de1iverah4jiity characteristic, 
shorter flc3w steps will suffice. ^ 

3. The well is clearly capable of very high flow rates and in^jrder to define its 
deliverability in a useful range, three additional rate steps (including the 
one which began on June 8) will be needed, ^ \ 

4. While at least one experimenter (UURI) was counting on rate steps of at least 
seven days' duration, most are in fâ vor of conpressing the schedule, 

5. There is broad interest in a short, maximum rate flow directly to the pit 
for several hours. The only way this can be acconplished without conpro-
mising the planned reservoir and well performance analyses is to do it as 

a separate test after the step - rate test and final shut-in period are over. 

Revised Test Plan 

The recommended plan is for a 19-Day testing program defined as follcws: 



Page 2 Revised Test Plan (cont'd) 

Step 
No. 

1* 
2** 

3 

4 

-

d 
¥ 

Duration 
(Days) 

7 

3 

3 

3 

2 

H 

Flew Rate 
(Ib/hr Totel Mass 

. 150,0^.0 

250,0()0 

450,000 -5^0,00Gt ,^. 

650,000 -•750.;'000 " .'" 

Shut in to roonitOTi 
pressure 43vai|a!^. 

Maximum '.•ra;t<^^^^'^. 
d i rec t ly feclsjfiS' 

s t a r t 
Date 

6/1 

6/8 

6/17 

^ 2 0 

End 
Date 

6/8 

6/11 

6/1^ /V 
6/17 

6/19 

6/20 

* step No. 1 conpl' 

** Step No. 2 underway 

Each flew rate increase except tha one OTI June 8, will be accoipanied by a downhole 
pressure and tenperature survey as speoMied in the original program. A profile survey 
and pressure buildup test will also be conA^ted at the end of the fourth flow period, 
as specified in the original plan. O 

m 

1 



MESQUITE GROUP, I N C . 

WELL TEST •REPORT 

KENNECOTT STATE 2 - 1 4 

1 June 12, 1988 ^ S 

Day #11 of test,. 

Well was flewin^fet 228,4000 -Ib/hr at midni^t, with rate declining gradually due 
to scale in throttle val^. At 0248 macie small throttle valve adjustment and rate 
restabilized at 237,600^/hr but continued declining slowly. TttLs -rate adjustment was 
small to avoid an effect on„tl;ie pressure and tenperatUTji'is&vey scheduled for later. 

brine flew from the separator was switched to the south 
Ion of increasing the flow rate. 

Between 1150 and 1200 nrs 
meter run (leg "B") in antici 

Pruett arrived on location at 0630 hrs, rigged up, and ran pressure/tenperature 
survey in Stete 2-14 with cap tubing and Kuster tenperature tool. Started in hole at 
0955 hrs. Profile survey was conpletetend tools were hung at 5,000 ft at 1212 hrs to 
monitor pressure c3rawdewn. Cap t\±»e pMssure stabilized by 1235 hrs. 

At 1314 - 1322 hrs opened throttle \^ve _1 turn to increase flow rate. Planned 
rate was 450,000 to 500,000 Ib/hr. Rate st^ilized at 460,000 Ib/hr. 

Production cJate are summarized as follows: . 

t ime 

OOOO 
0800 
1200 
1400 
1600 
2400 

WHP** 
(psig) 

535 
541 
545 
508 
510 
511 

WOT* 
(°F) 

502 
502 
503 
498 
499 
500 

Sep Press 
( PI-155) 

(psig) 

204 
196 
198 
193 
190 
198 

Stm Flew 
Frdji Sep 

(IB/hr) 

45,82(17^ 
49,390 1 
49,980 1 
95,800 
97,460 
98,770 

Brine Flew 
Frcxn Sep 
( Ib /hr) 

182,600 
182,600 
182,600 

=j| 370,900 
361,100 
35^,360 

Totel 
Flew 

(Ib/hr) 

228,420 
231,990 
232,580 
466,700 
458,560 
450,130 

Bm Flow*** 
a t Weir 
( Ib/hr) 

171,400 
178,700 
179,600 
296,260 
298,512 
291,870 

* Tenperature values shown are TI-1 readings plus 2°F. 

** Pressure values shewn are PI-1 readings less 5 psi. 

*** Weir box brine rate is corrected for fresh water injection r 
condensation. 

after. 

and resulting 

Downhole pressure at 5000 ft was 2053 psia before flew rate change and 1945 psia 

Steite'.laTj 
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Time Period 

0000-0239 

0239-1000 

1000-1340 

1340-1705 

1705-1850 

1850-2400 

1 

Injection Date Sunrnary 

Inperial 1-13 % 

June IX, 1988 1 ' , c, , 5 

Avg ftress 
a t l ^ Punp 

( p s ^ 

45 
U Shut off 

85 

70 

Shut off 

Avg 
IWHP 

(psig) 

29 

l o 
52 

¥ 

Avg Injectea?Ba1-e %. 

'X „ (gpn ) . :-•' -?<»"' I b / h r ; 

V^4t4W> 266; 000 

407 

610 

535 

m 

244,000 

366,000 

321,000 

l^T^^Vw 

Mass 
Injected 
(thous lb) 

705 

895 

562 

Z^^')^ 
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MgSQUITE GROUP, INC. 

WELL TEST REPORT 

KENNECOTT STA-TE 2-14,, 

June 13, 1988 

Day #12 of Test 1 

The well was flo^eJig 450,000 Ib/hr at midnight, with rate declining gradually 
due to scale in the thp^tle valve. The well head pressure'-was 513 psig. The valve 
was adjusted at 0022 hrs ̂ d the rate restabilized at .46p.̂ \000 Ib/hr. By 2200 hrs the 
rate had declined to 439,TOO Ib/hr and wellhead pressure"̂ r̂aii'-:ijp to 519 psig so the 
throttle valve was adjusted ate2225 hrs-and the rate'^w^/^Sl;000 Ib/hr with a wellhead 
pressure at 513 psig at midnJEpt. -f" 

The capillary tubing rema^^d in the well frcan yesterday to measure the pressure 
cirawdown at t h e higher rate. Pruett personnel arrived OTI site at 0800 hrs and pulled 
the tubing and Kuster tenperature instruments frcxn the well by 1000 hrs and rigged dcwn. 

Time 

OOOO 

0800 

1600 

2400 

WHP* 
(psig) 

513 

512 

518 

513 

Product ion Summar 

WOT** 
( °F ) 

500 

500 

500 

500 

Sep Press 
(PI-155) 

(psig) 

198 

200 

200 

202 

Y Kennecott S t e t e 2-14 

; 0 stm Flow Brn Flow 
^ ( Ib/hr) ( Ib /hr) 
W From Separator . 

9 8 ^ 0 

99,100 

98,600 

101,000 

351,000 

351,000 

346,000 

l!nS56,000 

Totel 
flow 

(Ib/hr) 

450,000 

450,000 

445,000 

457,000 

Brine*** 
a t Weir 

( Ib /hr ) 

335,000 

292,000 

307,000 

320,000 

* WHP = PI-1 reading - 5 psi 
** WOT = TI-1 reading + 2°F 

*** Weir box brine rate is corrected for fresh water injectiS rate and resulting 
steam condensation. ""̂  

i/ucai. 



Attechement to June 13, 1988 Daily Report 

1 

INJECTION SIMMARy 

IMPERIAL 1-13 

June 13,1988 ^ 4 

Time 

0000-

0320-

0420-

0500-

0600-

0650-

1015-

1105-

1200-

1330-

1420-

1520-

1710-

1950-

Period 

-0320 

•0420 

-0500 

-0600 

-0650 

-1015 

-1105 

-1200 

-1330 

-1420 

-1520 

-1710 

-1950 

-2400 

d 
¥ 

y 
0 

Avg Inj Rate Ib/hr 

A 

347,000" 

270,000 

0 

308,160 

160,500 

270,000 

y 0 
^8,000 

318 M 
292,000 

360,000 

193,000 

360,000 

144,000 

m 
1 

1 
:z:l 

i(thous lb) 
Mass Injected 

1154 

270 

308 

134 

921 

238 

477 

243 

360 

160 

240 

602 

Y^T^ S / ̂  1 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June lA. 1988 

(REVISED) 

Day #13 of Test 

flowing 457,000 I b / h r a t V l d n i g ^ t . iwith^^a wellhead 
d r 513 p s i g . By 0800 h r s . , . tWie fOiGw'iKefi^fec l i ned t o 

Well was 
pressure fff 513 psig. By 0800 hrs . 
447,000 Ib/lj^ due to scale buildup. 'fhie4!:Jii''6tt%%f̂ valve was 
adjusted at3o900 hrs and the flow .rateV::vi?neî eased" Jto 458.000 

^fe. ?s Ib/hr. The wê lrfiead pressure remained.,a;^^Lg^^sig. "?-Gbntinued to 
at n^r this rate until the raf^Sa%ge rafS operate at n^r this rate until the rat̂ ^̂ pir̂ 'ge loiter in day, 

although severalti .throttle valve adjusl̂ lTen't's "iirere"̂  necessary to 
maintain it. Th^^ adjustments were n#6essary to compensate for 
what is believed ta_be scale build in'the pipeline or valves. 
Downhole measuremer^3 support this conclusion as capillary tube 
measurements obtainecTafter it was rerun in the hole were just a 
few points different from when it was pulled the previous day, 
indicating very little change in the reservoir conditions. 

Pruett personnel arrived cm»Location at 1300 hrs, rigged up, and 
ran pressure/temperature surfê jy with capillary tubing and Kuster 
temperature tool. Started iOhole at 1508 hrs, made stops every 
500' for temperature measuremen^, and arrived at final setting 
depth of 5000' at 1801 hrs. R^urged tubing, hooked up computer 
and began recording downhole presSiUise data. 

Ready to make rate change at 1830 hrs. Waited on EMSI to take 
final brine and steam samples then increased the rate at 1937 hrs 
by opening the throttle valve (1) turn. While stabilizing rate, 
increased separator pressure from 20o||Afl 250 psig in order to 
make steam meter read in range. Plan to operate at this pressure 
until steam meter can be recalibrated fori higher range tomorrow. 
Steam meter now reading maximum. Total flow after rate change 
600,000 lb/hr+. This is below the schedulSa 650-750,000 Ib/hr 
but carryover from atmospheric flash tank andUiimitations of pond 
and injection pumps make it a prudent one. ^ 

Production Summary n r. 

Sep Press Flows from Sep. Total Brine Flow 
WHP* WHT** (PI-155) Steam Brine F(g)w at Weir*** 

Time (psig) oF psig (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) 

00:00 513 500 202 101,000 356,000 457,000 320,000 
08:00 513 500 200 100,600 346,000 447,000 274,000 
10:00 513 499 202 102,000 356,000 458,000 316,000 
18:00 519 500 204 119,000 337,000 457,000 329,000 
20:00 456 490 250 131,000 468,000 600,000 451,000 
24:00 480 492 246 128,000 464,000 592,000 440,000 

* WHP = PI-1 reading - 5 psi. 
»* WHT = TI-1 reading + 2°F 
*** Weirbox brine rate is corrected for fresh water injection 

rate and resulting steam condensation. 



Time Period 

0000-0300 

0300-1920 dl 

1920-2400 W ^ 

Injection SunBrary 

Inperial 1-13 

June 14, 1988 

Average Inj Rate, i 

144,000 

257,000 

289,000 

Mass Injected (thous lb) 

*-' 432 

4100 

1350 

A 

¥ 

m 

1 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 15, 1988 

(REVISED) 

Day #14 of Teat 

At just aftgr midnight the well was fldwing at an average rate of 
592,000 IbTnr and stayed near that rate until changed at 19:25. 
The pit lev«| gained 5" during the day due to operational 
problems (maMtaining suction) of the pumps. When they had 
suction, they ̂ ould pull the level down or at least stay even, 
but keeping thefl^primed was most difficult. Suspect this problem 
is caused by thgjshort circuiting of the hot produced fluid 
directly to the puQl suction over the sagged pit curtain. 

The Instrument SpeciaQsts Co. technician arrived before 07:30 and 
replaced the 200-inch w.c. differential spring in the Bteam rate 
recorder with a 300-inch w.c.spring. The addition of this spring 
will allow the vessel pressure to be reduced to the original 
pressure of around 200 jfeig and still keep the steam flow 
recorder pen within the chsJrr range. This reduction will cause a 
higher percentage of the brirMito flash and be measured by the 
steam flow meter and reduce ̂ e flow and velocity in the brine 
run and AFT which should help tteycarryover problem. 

Since the previous rate increasesnhad not had a significant 
effect on the WHP, it was decided ^increase the rate to 725,000 
Ib/hr. At 19:25 the throttle valve was opened (1/2) turn. By 
20:00 the WHP had dropped to 410 ^sig and the total flow 
increased to 720,000 Ib/hr. The level control on the separator 
was not working correctly and the liqulBl^evel was fluctuating. 
The carryover from the atmospheric flash tank was excessive. At 
23:02 and 23:25 hrs the throttle valve dks pinched to reduce 
flow. At 0050 hrs (6-16) the level in the separator went past 
the top of the sight glass so the level contr^ bypass valve was 
opened. A short time later the level control valve went wide 
open and emptied the separator through the brin^line. The level 
indicator still read high and the brine meter t=iwas off scale. 
Separator control was put on manual and the brine^^m^ter was not 
working. Plan to repair everything after daybreak(SV16. 



Time 

00; 
10; 
18; 
20; 
22; 
24; 

:00 
:00 
:00 
: 00**** 
.QQ»«*« 

.00**** 

1 
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MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-
June 15, 1988 

(REVISED) 

Day #14 of 

-14 

Test Continued 

Production Summary 

Sep Press Flows from Sep. 
WHPsI WHT«* (PI-155) 
(psig) °F 

480 492 
485 4U 
491 4M 
410 481 
409 481 
491 493 

psig 

246 
247 
248 

'M 247 
221 

Steam 
(Ib/hr) 

128,000 
128,000 
131,000 
154,000 
149,000 
92,000 

Brine 
(Ib/hr) 

465,000 
459,000 
457,000 
566,000 
673,000 

N/A 

Total 
Flow 
(Ib/hr) 

• 592,000 
587,000 
588,000 
720,000 
822,000 

N/A 

Brine Flow 
at Weir*** 
(Ib/hr) 

440,000 
414,000 
447,000 
581,000 
606,000 

N/A 

WHP = PI-1 reading - Sj^si 
WHT = TI-1 reading 

- Snps: 
+ 2^W 

*** Corrected for fresh watewiJLnjection and condensation 
**»« Unstable flow O 

Pruett personnel arrived at 09^60 and pulled cap tubing out of 
well. The final pressure at 10:00 at 5,000' was 1,875 psia. 
They were out of the hole and in ti'^lubricator by 11:00, but the 
lubricator was salted up and they didn't get off the wellhead 
until 14:00. 

m 
I 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 16. 1988 

(REVISED) 

Day #15 of Test 

At raidnighjt, as stated in yesterday'^s report, the separator 
control anothe brine meter were not working. The estimated flow 
rate was 59^boO Ib/hr and the WHP was 491 psig. By 12:00 the 
rate had de(?ianed to 548,000 Ib/hr and the WHP increased to 505 
psig. At thisl^&me the separator controller and brine meter were 
back in operawon and from 13:38 until 15:00 the throttle valve 
was opened in smaM increments and the flow gradually increased 
to 707,000 Ib/hr.Bfet 17:30 the pond pumps lost suction and there 
was no injection untMp 21:30 when the suction lines were cleaned 
and the pumps repril^. However, one pump would not start and 
was left down. At midnight the flow was steady at 707,000 Ib/hr 
with WHP of 406 psig. 

PrdMuction Summary 

Time 

00 
12 
14 
18 
24 

00 
00 
00 
00 
00 

WHP* 
(psig) 

491 
505 
473 
414 
406 

WHT** 
OF 

Sep Pre! 
(PI-1551 
psig 

493 
498 
491 
484 
483 

Flows from Sep. Total 
Brine Flow 

(Ib/hr) (Ib/hr) 
Steam 

^b/hr) 

Brine Flow 
at Weir*** 
(Ib/hr) 

225 
206 
236 
227 

Noo 92 
124,00 
142,00 
152,000 
146,000 

516, 
*-T .^ ̂ 4 I 

1 , 

000 
000 
000 
000 
000 

608,000 
548,000 
654,000 
709,000 
707,000 

453,000 
378,000 
361,000 
502,000 
510,000 

* WHP = PI-1 reading -
»* WHT = TI-1 reading •+• 

5 psi 
2°? 

*** Corrected for fresh water injection and 
»»»» Estimated 

ondensation 



SALTON SEA SCIENTIFIC DRILLING PROJH:T 

KENNECOTT STATE 2-14 

REVISED TEST SCHEDUU! 

June 16, 1988 

i 
Date Activity 

6/16 Increase flew rate to 700,000 Ib/hr 

¥ 
6/17 ^ Reduce rate as needed to avoid carry over 

6/18 ^litinue to flc3w well 

6/19 RunleJlT survey with capillary tii>ing and Kuster temperature 
tool. Shut in well between 1200 and 2400 hrs with cap tube 
in well to measure buildup 

6/20 Watch bull 

6/21 Op^n well and ̂ 5W at 200,000 Ib/hr. Rig up EMSTE, Pruett 
and Tcake two xhxm with downhole fluid sanpler. 

6/22 (Dpen well for maxSnum flow. 

6/23 Run depth determinat survey in Imperial 1-13 to 
and run c::apillary tubingnin well. Inject into Inperial 1-13, 

6/24 Inject into Imj^rial 1-13, 

6/25 END 

1 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 17, 1988 

(REVISED) 

Day #16 of Test 

Just after irfidnight the total flow was '.707,000 Ib/hr and the WHP 
406 psig. ¥¥OTa midnight to 14:00 the flowrate gradually declined 
and the WHP gradually increased. Did not attempt to adjust rate 
because of otSlr operational problems. 

The pond pump wl^ch would not start at 21:30 on 6/16, was finally 
started at 03:00 ojp 6/17. However, suction problems remained and 
the pit continued ^m rise. Shortly after getting the second pond 
pump started one oi the injection pumps lost the coupling between 
the pump and motor arj^was out of service. 

By 14:13 hrs the pond level was too high and the flow rate was 
cut to 482,000 Ib/hr. Further problems with the pit pumps 
necessitated additional raductions to 323,000 Ib/hr at 19:20, 
300,000 Ib/hr at 21:05, arte^l89,000 at 22:50. It remained there 
until the end of the day. 

The injectivity of the injectic^^well has dropped approximately 
30% since the 15th when the j^psh water pump was down for 4 
hours. This was probably due to salt deposition and may not be 
permanent. 

Pruett wireline service informed us that a recaiibration of the 
temperature tools used in some of the*̂  surveys showed a discre­
pancy and the results will be recalculatjM||l 

Production̂ .̂.Summary I 

Sep Press Flows from 
(PI-155) WHP« WHT' Steam Brin 

Time 

00 :00 
14:00 
18:00 
20:00 
22:00 
24:00 

(psig) oF psig (Ib/hr) (Ib/hr) 

406 483 227 146,000 561,000 
452 487 217 146,000 556,000 
491 500 215 101,000 381,000 
491 506 215 69,000 254,000 
560 505 215 56,000 244,000 
557 506 219 43,000 146,000 

Tota 1 
Flow 
(Ib/hr) 

70.7,000 

to, 000 
482,000 

im 
189, 

poo 
boo 
000 

Brine Flow 
at Weir*** 
(Ib/hr) 

510,000 
N/A 

385,000 
242,000 
198,000 

N/A 

* » 
WHP s PI-1 reading - 5 psi 
WHT = Tl-l reading + 2°F 

Is not reading correctly. 

*** Weir flow corrected for fresh water injection and condensation. 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 18, 19§8 

(REVISED) 

Day #17 of Test 

Continued 4k ^-^^^ well at about 200,000 Ib/hr while waiting on a 
replacement injection pump. It finally arrived and was promptly 
put into se^ice. However, it did not help, as the pumps 
appeared to Be suction limited. Continued to look for reasons 
for limitationi^ Connected one injection pump to a different 
outlet on the sil^tion header but there was no improvement. Will 
continue to make ohanges in attempt to correct problem. cfe|ng€ 

The wellhead pressujpe gauge did not work properly for a while. 
The sensing port wa%Jrodded out and the gauge resumed proper 
readings. 

The brine flow recorder on Leg B, after the rate was 
reduced, fluctuated great^ even when the well flow appeared to 
be stable. Will check out ̂ s time permits. 

a,M The injectivity of Imperial l-%# has improved about 10% since the 
16th. The proportion of fresh ̂ t e r being injected is large and 
is probably dissolving the salt «nat was deposited on the 15th. 

Time 

0 0 : 0 0 
1 0 : 0 0 
1 8 : 0 0 
2 4 : 0 0 

Productio .Ji^ ary 
WHP* 
(psig) 

WHT«« 
oF 

Sep Press Flows yrom Sep. 
(PI-155) Steam Brine 
psig (Ib/hr) Ij^/hr) 

Total 
Flow 
(Ib/hr) 

Brine Flow 
at Weir*** 
(Ib/hr) 

557 
563 
557 
557 

506 
505 
505 
504 

219 
219 
218 
215 

43,000 
44,000 
43,000 
42,000 

1 4 6 l 0 0 0 
1 5 1 ' 0 0 0 
1 6 6 , 0 ^ 
1 1 7 , 0 0 0 

189,000 
195,000 
208,000 
159,000 

239,000 
147,000 
159,000 
153,000 

WHP 
WHT 

PI~l reading 
TI~1 reading 

- 5 
+ 

psi 
2°? 

Weir flow corrected for fresh water injection(Shd condensation 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 19, 1988 

(REVISED) 

Day #18 of Test 

Well flow fcontinued at a low rate of'- 150,000 Ib/hr while the 
injection ps«ps were being reconfigured again to try and correct 
the suction prdblem. The reconfiguration was complete by 02:00, 
but when thSlsecond pump was started the coupling broke on the 
other pump. A»Qpupling was removed from the stand-by pump, and 
used to replace^he broken one. It was operational before 04:00. 
The suction probl^ remained and the injection rate did not 
increase. Q 

The pond level was pdOed down to below the sludge line by 06:00 
and some sludge was^transferred into the injection tanks and 
probably into the injection well as the injectivity appears to 
have declined by about 20% and the wellhead pressure risen. The 
injection pumps were unablte to buck the increased pressure and 
maintain adequate flow. B^noon the pumps were put into series 
in order to increase their propfure output. 

The rate was increased to 483,^290 Ib/hr with a WHP of 416 psig 
from 15:40 to 16:30 and then gra^ally declined to 449,000 Ib/hr 
by midnight with a WHP of 525 psig.^. 

Tomorrow Pruett will run in the hole with capillary tubing to 
record pressure build up when the well| is shut in. 

Production SummarM^ 

Sep Press Flows from pep. Total Brine Flow 
WHP* WHT*» (PI-i55) Steam Brl.ne Flow at Weir*** 

Time (psig) oF psig (Ib/hr) (Ib/hfiRf (Ib/hr) (Ib/hr) :'!!t. 
00:00 557 504 215 41,500 117,000« 159,000 153,000 
14:00 566 504 214 40,700 97,600^138,000 150,000 
16:30 516 494 215 103,000 381,000 48.3,000 451,000 
24:00 525 497 213 98,000 351,000 ^9,000 383,000 

* WHP = PI-1 reading - 5 psi. -J"! 
*» WHT = TI-1 reading H- 2 ° F -̂' 
*** Weir flow corrected for fresh water injection and condensa­

tion. The sight gauge seems to be out of zero, and will be 
checked when well is shut in. 
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MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 20.,, ,1988. 

(REVISED) 

Day #19 of.Test 

Well was fjj^lng 449,000 Ib/hr at a WHP of 525 psig at midnight. 
At 00:41 the throttle valve was opened slightly to compensate for 
scale builduj^knd maintain flow. 

At 12:12 the sl^^nd injection pump blew a plug and had to be shut 
down. Both pond suction pumps were then shut down and the pond 
began filling. 

Pruett wireline persampel arrived on site and began rigging up at 
12:45. Started i^J the hole with capillary tubing and a 
temperature instrument at 14:20 and reached 5,000 ft at 16:40. 
Downhole pressure at 5,000 ft was 1,965.45 psia. 

EPRI arrived on site at^^:00 to take final gas samples and 
finished sampling at 17:30. 

At 15:00 noticed pressure on rne shut in Brine A leg of 210 psig. 
It was also hot which indicat^ a leakage by the stop valves. 
Since at times the weir box flow'had been higher than the orifice 
meter flows on leg B decided to swMjch back through A leg and see 
if the rate changed significantly.U^ Did this at 15:45. Measured 
flow on B leg 361,120 Ib/hr and on Anleg 377,650 Ib/hr. Not a 
significant difference, 4%. U 

The well was shut-in at 17:54. PresgB|je at 5,000 ft built-up 
from 1,965.45 psia to 2,128.20 psia in 33 minutes. 

Production Summary 

Sep Press Flows from Sep. Total Brine Flow 
WHP* WHT** (PI-155) Steam Brine ̂ , Flow at Weir*** 

Time (psig) oF psig (Ib/hr) (lb/hr)=^ (Ib/hr) (Ib/hr) 
^ 

00:00 525 497 213 97,800 351,000 M9,000 383,000 
06:00 510 498 217 103,000 371,000 474G000 345,000 
12:00 525 499 215 101,000 371,000 4':<S] 000 355,000 

* WHP = PI-1 reading - 5 psi. 
** WHT = TI-1 reading + 2°F 

*** Weir flow corrected for fresh water injection and condensa­
tion . 

Injectivity of Imperial 1-13 continues to decline. At midnight 
injectivity was 3,900 Ib/hr/psi. At 06:00 it was 2,600 Ib/hr/psi. 



MESQUITE GROUP,.INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 21, 1986 

(REVISED) 

Day #20 of Test 

At 08:00 tlfe downhole pressure in State 2-14 was 2125.59 psia, 
down 2.2 ps*=»from 21:30 on 6/20/88. Pruett purged the helium in 
the capillaryntubing at about 10:15. By 11:00 the pressure had 
stabilized at3i,125.65. The decrease in pressure may be due to 
either coolingkjof fluids below the tool or interzonal flow. 
Downhole presslgre will continue to be observed until June 22, 
1988. 

At 11:00 the State^-14 wellhead pressure was 84 psig. 

Testing of the sludger from the brine pond with hydrochloric acid 
showed that some of the solids dissolved. Twelve 55-gallon drums 
of 12-, HCl were added proportionally to all (7) brine tanks, 
agitated with a small pumptiand allowed to settle overnight. At 
17:00 the pH of the fluid iSk 1.0, no fluid was injected. 

Instrumentation from the steagPI and brine lines is being rigged 
down. Steam separator static ^essure recorder moved to injec­
tion wellhead for injection tes'^' 

Time Injectiojh Rate 

00:00 192,600 lŷ Khr 
06:00 173,340 \l3Vhr 

At shut-in the injectivity was 2,500 Ib/hr/f^si. 

Bec7.Jul 
3 
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MKQUITE ^aOOP, INC. 

WELL T^T rogORT 

KB<!NBCarT STATE 2-14 

June 22, 1988 
I . I - I ' - - • - - I I , -M 

Day 21, 1986 

Downhole pressure in Stete 2-14 a t 5000'' was 2123.47 a t 0800. No 
flew planned for tJH^y. Ccantinued to monitor pressure through the night . 

Injection of acJEJteied brine from tanks s tar ted a t 10:42. Injection 
r a t e averaged 270,000 *S /h r . Vfellhead pressure was 135 j s i g a t 14:15 hrs 
v*ien inject ion stapp&S. fcafTtxmp repa i r s . In jec t iv i ty was 1900 Ib/hr j » i 
v*ien inject ion stc|^)©a. ^ 

Restarta3 in j« : t ion a t 15:15. Inj^±ed frcxn 15:15 to 17:45 and 18:40 
to 19:07. n 

A 
Irrperial l-13gmjec±ion Date 

Time WHP 

11:00 

13:00 

14:00 

16:00 

17:00 

19:00 

93 

113 

135 

93 

97 

98 

Flow 

276,000 

863,000 

2 5 7 ^ 0 

192,6Cf 

179,760 

160,500 

Totel mass injected t h i s <3ay = 1,472,000 lb . 

1 

Tenp 

105 

101 

105 



MESQUHE GK3UP, INC. 

WHLJL TEST REPORT 

KEmSXfTT SaATE 2-14 

Jmie 23 , 1988 

1 
Pruet t p u l l ^ cap tebirwr and ^mperature bomb a t 07:00. Ter^aerature 

chart was gocxJ, M t date were not available a t report time. Pruet t reported tha t 
t he i r Kuster tatperatxire elemente had been recal ibrated and tha t tenperature data 
from surveys e a r l y l ^ t±ie t e s t wi l l te revised, 

Pruet t rrr%|Frnm Bakersfield rigged up braided l ine ;mit to run downhole 
sanpler. RIH to 2 5 0 0 Q t 11:30. ( ^ e n ^ viell - flowed a small aroo^unt of brine and 
di&i. 

Pruet t RIH t o 5000' to cx>ll«± sanple, tihen POH trying to swab well in . 
Well did not flow. 

Rented a i r conpressoj^^d p r e s s u r e vp well with a i r to 105 ps ig . 
Waited 2 hours, then open^ well a t 17:00. Well flowoi a snai l amount of brine 
and died. Itecided to teck well Aswr^^^th canal vater and leave i t shut in to heat 
up un t i l tomorrow noming. 

r^ll^fEl Conna:ted fresh ve t e r / t o f l w l i i ^ and pumped in 11,000 gallons of 
be 

i t to heat up. 
c^nal water between 19:35 and 23:40. Fin^jWffi* = 8 j s i g . Shut in well to allow 

I n j ^ t a i c:anal water from tanks iqjbo Inperial 1-13 frcxn 15:10 to 15:30. 
Estimatol average r a t e = 100,000 Ib/hr; a v e r a ^ |jj||p = 60 psig. Estimated mass 
injected = 33,000 l b . 

I 
1 



MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 
June 24. 1988 

Stat4 2-14 SIWHP = 45 psig at 06:55. Starting at 07:05, 
pressured u j ^ a t wellhead with air. Pressure was up t o 110 psi at 
07:35 - shu"î ilown compressor and left wellhead shut in. Pressure 
was 115 psi ^ 08:05 then started to decline slowly. At 08:54 
(with SIWHP - g 2 psi) opened well through AFT. Well flowed for 
about 10 minutes and died. Peak WHT = 242°F; peak flow rate 
through weir box was 120,000 Ib/hr. 

Checked availalility of coil tubing and nitrogen units. 
None available until tomorrow. Decided to abort the downhole 
sampling and high rat^JTlow test. 

Injected fresh watfer from tanks into Imperial 1-13 from 
09:15 to 09:50. Averageil rate was 251,500 ib/hr; IWHP = 155 psig 
IWHT = 93^F. ^ 

Pruett slickline unit ^rived at 16:00 and rigged up on 
Imperial 1-13 for injection ̂ lloff survey. RIH with Kuster 
pressure and temperature tools and hung at 1,300* GL (ground 
level reference). Tools in plac^Oat 17:15 hrs. 

Started injection at 18:30 ^ ^ , lost suction to pumps at 
18:32 hrs then regained it at approximately 18:36. Injected at 
208,000 Ib/hr until 18:50 hrs when it became apparent that this 
rate could not be sustained for the estimated two hours. Cut rate 
to 181,000 Ib/hr and injected at a sligHr|y declining rate until 
17:37 hrs when rate was down to 166,000 Iwhr. Increased rate to 
187,000 Ib/hr and injectecJ at that average |^te until injection 
complete at 20:48. Injection wellhead preĵ ptl̂ Q̂ was 165 psig at 
165,000 Ib/hr and 180 at 187,000 Ib/hr. Avera^ injection temp­
erature 92 F. Downhole tools left in Imperial ̂ 1 3 for falloff. 

Put an estimated 800 gallons of fresh water j^to State 2-14. 

T 
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MESQUITE GROUP. INC. 
WELL TEST REPORT 

KENNECOTT STATE 2-14 AND IMPERIAL 1-13 
June 25. 1988 

(Final Daily Report) 

F 
POH w3^+i tools from Imperial 1-13, obtained pressure and 

temperature[nj;harts. Reset tools and made traverse survey with 
two temperatur^and 1 pressure instruments at 20' per minute from 
surface to 1,4'^' (GL) where tools set down. POH. Rigged down 
and left site. 

tale Put an estimated 5,260 gallons of fresh water into State 2-
14 until wellhead Ipressure came up to meet pump discharge 
pressure at 60 psig and injection stopped. Shut off pump and 
shut in well. Totaljj^esh water put into well since attempt to 
flow 6,060 gallons. " ^ 
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ADDENDUM D 

DATA REDUCTION METHODS 

Parameters in Addendum A, Table A-1, are defined and calculated 
as shown below. 

1. Wellhead Pressure (WHP) in psig 

2. Wellhea 

PI-1 reading -5 psi* 

temperature (WHT) in °F ~ TI-1 reading +2°F* 

3. Separator pressure in psig = PI-155 reading +1 psi* + 
pressurei^ drop across the steam metering orifice. (The 
resulting value approximates the pressure at the brine/steam 
interface iEthe separator.) 

4. Separator tempferature in F = TI-109A reading. (This value 
neglects any Miemperature loss in the steam piping from the 
separator to the thermometer.) r 

5. Steam Flow in I b i t ^ ^ = FR-102 reading on a 0-10 square root 
cha r t X 

7,015 X rSeparato| |: p res su re + 151 

M :cftiri3:0( 
when PR-1'02 had a 200-ygpch d i f f e r e n t i a l range sp r ing , or 

• 1 0 .5 

M 
for the per iod frcrm 13:00 on June 7 t o 08:04 on June 15 

8,592 x Separator Pres^^e + 15 
215 " 

after 10:00 on June 15 wgen PR-102 had a 300-inch 
differential range spring. (Separator pressure in the 
above equations is defined in #3 above.) 

From 05:00 to 13:00 on June 7 , the brf^ orifice meter was in 
operation, but not the steam meter, nmring that period. 

Steam Flow » Bfrine x Separator f 1 
1-Separ a t or f i a s 

% 
6. Brine Flow = FR-108 reading x 41,145 Ibm/hr (̂ g A) 

96,831 Ibm/hr (fSg B) 

* Correction to match "standard". Refer to Table 3 I 



These orifice factors were calculated by the ASME method 
(ASME, 1971) for the following conditions: 

FR-108A 
Dia. Pipe = 11.938 in. 
Dia. Orifice = 4.8 in. 
Temp. = 414 F 
Pres. = 229 psia 

a l i n i t y = .2933 wt. f r a c . 
Density = 65.88 lbm/ft3 
Cj^r t Fu l l Scale = 100 in. water 
ROding = 1 
FLOW'f=RATE = 41144.72 Ibm/hr 

FR-108 L 
Dia. Pipe j= 11.938 i n . 
Dia. Orif i | :e = 7.1464 i n . 
Temp. = 414 F 
Pres. = 22^j^sia 
Salinity = )?933 wt. frac. 
Density = 65.831 lbm/ft3 
Chart Full Scaite = 100 in. water 
Reading = 1 Jjy 
FLOW RATE = 9683^1^6 Ibm/hr 

From 00:08 to 10:22 on Jun^i^6 the brine meter was not 
tioning. During that period, 

func-

Brine flow = Steam flow Vl 
1-Separator f lash 

Separator f lash 

-1 

7. Separator Flash ~ Steam Flow 
Total Flow 

8. From June 1 to 03:00 on June 7: 
Total Flow ~ Weir Plow x 

The weirbox was the only 
interval. 

12 
(1-0.2552) 
"flow measurement 

R 
mailable 
:e is 0, The theoretical flash to atmosp|8%r 

a preflash temperature of 545 F and preflash, TDS= 
ppm. The 545 F effective pre-flash tempera^re was 
lated as follows: 

in this 
2552 for 
247,000 
calcu-

T 



(°F) 
Temperature at 3,750 feet from the June 5, 1988 
survey (Addendum G) 571.8 

Less effective temperature loss in wellbore 

~ Wellbore heat transfer rate 
Brine specific heat x flow rate 

5) -2.07 X 10^ Btu = -21.4 

^ 0.825 Btu/(lbm- F) x 117,000 Ibm/hr 

Less effective temperature loss in surface piping 

_ p -0.5 X 10^ Btu = -5.2 
0T825 Btu/(lbm- F) x 117,000 Ibm/hr 

Effective pre-Tlash temperature = 545.2 

From 05:00 on Jur^ 7 through June 20: 
Total Flow = Brin̂ jyfa.ow + Steam Plow 

9. Cumulative Flow = CumutLative total flow from the start of the 
test. ll 

10. Weir Plow = (Weirbox i^el)"^'^ x 26500 - (GPM fresh water 
x578) 

k 
26,500 is the coefficient for a 14.75-inch square-notch weir 
and a specific gravity of l.^O The factor 578 is the conver­
sion from gpm of fresh water ̂ xo Ibm/hr times the factor 1.156 
to account for steam condensed S:# the addition of cool water. 

From June 1 to 03:00 on June 7, any gaps in the weir box 
readings were filled in by interpolation. Gaps occurred 
because sometimes there was too much steam.blowing around the 
weirbox to approach it. ILJ 

11. Cumulative Weir Plow = Cumulative flow j^ough the weir from 
start of test. This number does not include dilution water 
or the steam condensed by it. It repp^ents only brine 
from the well, after the flash to atmosphere, as if there 
were no dilution water added. Ip 

T 
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12. Injection Flow = DPR-1 reading 

This orifice factor was calcul 
1971) for the 
following conditions: 

FR-1 
Dia. Pipe = 7,981 in. 
Dia. Orifice = 5.5 in. 
Temp. = 170 F 
Pres. = 100 psia 
Salinity = .3378 wt. fra 
Density = 75.93879 Ibm/f 
Chart Full Scale = 100 v. 
Reading = 1 
FLOW RATE = 64865.25 Ibm. 
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ADDENDUM E 

BRINE DATA AND STEAM FLASH MODEL 
FOR JUNE 5, 1988 

SALTON SEA SCIENTIFIC DRILLING PROJECT 
WELL STATE 2-14 

SUKMARY 

L 
A computir model for thermophysical properties of 

hypersaline brinel has been calibrated by the physical and 
chemical data collj|eited during a flow test of State 2-14. 
This report focuaMs mainly on assembling an internally 
consistent set of data for June 5, 1988, the fourth day of 
the flow test. Thp model incorporates thermophysical 
properties of NaCl brines „ having a range of TDS values that 
spans those observed i]|^the geothermal fluids. It also 
models the pressures of multiple gases in any proportions. 

Brine samples werecollected from the flowline on 
June 3, 4, and 5 and from tli^ weirbox on June 5. Downwell 
measurements of temperature ama pressure on June 5 provide a 
basis for selecting the flash J%fttiation conditions and an 
estimate of enthalpy losses from the wellbore. 

Results show a brine with flash initiation 
temperature near 570°F, pre-flash TDS sw^r 247,000 mg/kg, CO2 
content possibly near 3900 mg/kg (tot^ flow basis), and a 
steam yield near 25 weight percent of total flow. Scale and 
sludge formation is estimated to be a^ait 1400 mg/kg or 
nominally 100 pounds per megawatt'nour of produced 
electricity. ^ 
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ADDENDUM E 

BRINE DATA AND STEAM FLASH MODEL 
FOR JUNE 5, 1988 

SALTON SEA SCIENTIFIC DRILLING PROJECT 
WELL STATE 2-14 

'UipT] INTRODUIPTION 

[̂ e purposes of this addendum are to establish a 
pre-flash^ ccaaposition of the brine and present computations 
that show thj^evolution of the brine through the wellbore and 
surface faciility with computational results matched to 
measured data vjhere they are available. 

Brine sailples were taken on June 3, 4, and 5 from 
the two-phase flJwline near the wellhead. An additional 
sample of brine vas taken from the weirbox on June 5. 
Sampling was donoVIion these days to support a set of 
experiments by Dr. n Dennis Darnall, New Mexico State 
Univesity, Las Cruces,y New Mexico. Other sampling by EPRI 
was done later, but results are not available at the time of 
this writing. y^ 

Downwell measuremeAis of temperature and pressure 
are available for one of thC^sampling days, June 5, and also 
for June 12, 14, and 20. 

At the time of these saq^llngs, the steam separator 
was not in operation, nor was diluent (canal) water being 
added to the brine stream. 

No data on gas collections .during the June 1988 
testing were availedsle at the time of ̂ ^s writing. However, 
gas data and coi&plei|e brine compos it i^a are available for 
the flow test of| Dft̂ ember 1985, when thBwell was produced 
from depth of 62^^fmBt^.. " 

The cô sipu tat ions used with rmse data for A. 
hypersaline bririesr are more complicated t^n for other 
geothermal s€UDpl'es:V. Density differences musC^ be accounted 
for aiiiGN$p̂ <<native fluids, preserved samples, an^ analytical 
standardisi "̂ Flash câ <|]Lilations must account for |:he high and 
changing salt content of the evolving residual liquid which 
yields steam. One4 sample, from the weirbox, lost some 
material due to supersaturation of some components, but it 
was possible to mathematically reconstitute that composition, 
simultaneously giving a quantitative measure of solids 
deposition. 



SAMPLING 

The weirbox sample was obtained by dipping a 
container into the active flow stream. Some of that fluid 
was then suction filtered and an aliquot placed into a pre-
weighed sample bottle containing dilute acid. The sample was 
clearly not complete since suspended solids, mostly related 
to silica precipitation, were visibly abundant and provided 
the mafe) motive for filtering. Solid sodium chloride was 
abundant in the weirbox as a consecjuence of steam losses 
which reacted in its supersaturation. Additional sodium 
chloride precipitated from the sample while filtering. 

Samges from the flowline were taken with a Teflon-
lined probe/cooling coil assembly. Access was through a gate 
valve on the flowline about 40 feet from the wellhead. The 
probe, 1/4-inch O.D. stainless steel, was inserted into the 
flow space of thel flowline through an access valve assembly 
located at a 3-o*clock position on the horizontal flowline. 
Flowline temperatujffeJ at the sampling point were essentially 
those of the wellhdifi*, near 492° F. 

Although the fllowline carried a mixture of steam and 
brine, it was intended tpn locate the tip of the probe near 
the pipe wall where a jj^ontinuous licjuid phase might be 
encountered. Cooled brine discharging from the coil end was 
directed into a pre-weigl^^ sample container containing 
dilute nitric acid. 

At the time of flo'sWLine sampling, the attempt to 
obtain steam-free brine appeared'Recess ful. It was possible 
to adjust the probe tip position so that no gas bubbles 
(effervescence) were associated with the discharge from the 
sampling assembly. Success is further indicated by the 
essential identity of apparent in situ rjê ncentrations for the 
brine samples collected on successiveLfeays. Additionally, 
the relative difference in salt contents^f the sample from 
the flowline and the weirbox (aftfl% adjustment for 
precipitation) are in good correspondence to what would be 
expected from steam release between the two iMpations. Scale 
deposition in the probe/coil sampling ecjuâ ment appeared 
minor and is not considered further. |p 

DATA . : T 
Results of the chemical analyses are presented in 

Table lA. Other data for computing dilution factors and 
densities of samples as delivered to the analyst are given in 
Tables IC and ID. The purposes and applications of the 
dilution and density factors are explained in subsequent 
sections. 



Analyses for most reported elements were made by 
inductively coupled plasma (ICP) with comparative standards 
matching the approximate brine composition. In addition, 
ammonitim was determined by specific ion electrode' and 
chloride and bromide by titration. Sulfate and bicarbonate 
were not determined. Other experience with the Salton Sea 
resource indicates their concentrations are negligible. The 
ICP scan tests for 37 elements, 16 were above detection 
limits., 

^asured downwell temperatures and pressures versus 
depth areip|iven in Table 2A and Figure 1, which are based on 
data in Appendix D. Temperature data were obtained by Kuster 
gauge. L.jS-.ed temperature values are derived from a 
calibration %f the tool made after the measurement run. 
Pressures were taeasured with a capillary tubing assembly with 
surface readou«=i> Temperature and pressure tools were run 
simultaneously oni the same line. Point measurements were 
obtained by stopping the tools at pre-selected depths. This 
allowed tools tc^jjequilibrate at each reported point. 
Temperatures are b̂ fjieved accurate to ±3°F and pressures to 
±0.3 psi. 

Surface temperatures and pressures were monitored by 
calibrated dial thermomCTMrs and bourdon-type gauges. Data 
were recorded manually. Temperature gauge calibration was 
done in the field using a/Splatinum resistance thermometer 
(PRT) as a reference. Some%arly complications with external 
cooling of the thermometer wjgSls were solved by insulating 
them. Surface data are rliported in Appendix D. The 
temperature on June 5 is taken n^ 492°F at the wellhead and 
the sampling point. Pressures ranged from 503 to 513 psig. 

Brine flow rates were indicated by measurements at 
the weirbox, including adjustments forOteam loss. The steam 
separator was not in service on June H; therefore, separate 
measurements of steam and brine a O not available. 
Mechanical conditions that invalidate tnff steam flow data 
were discovered after the test. This aAence of steam 
measurements is a major motive for the steara*flash modeling 
of this section. r^ 

DATA TREATMENT T 
A principal objective of data treatment is to 

determine the pre-flash concentration of the brines that is 
consistent with measured concentrations in partially flashed 
samples and with other data. Five kinds of adjustments to 
data are required to accomplish this objective. The last of 



the five involves computing steam yields, including 
allowance for enthalpy losses between the measured 
temperature at the flash point in the wellbore and the 
temperature at the surface sampling point. The proprietary 
computer program FLAGASA was used to support this report. It 
has been designed to deal with steam flash from gassy, briny 
liquids, especially of the Salton Sea resource type. 

The flash computations of FLAGASA are best applied 
to anal^ical results that have been accurately adjusted to 
represepr the field concentrations. These adjustments 
account f^: (1) Raw analytical results show small mismatches 
between l|^ electrically positive and negative components. 
The mismatches resolved by increasing the concentrations of 
selected conigonents. (2) Field preservation of the samples 
involved acioification and dilution with dilute nitric acid. 
Since nitrates I are not a part of natural geothermal fluids, 
they are not analyzed and are inconsequential to the fluid 
description. Howiver the dilution effect must be accounted 
for. (3) Analytical results are presented in units of mg/1, 
which are unworkaMjB for salty brines that involve large 
changes in temperalMre, hence molar voltuae. Conversion to 
units like mg/kg aren required. (4) The weirbox sample 
involved losses of ymaterial and that sample must be 
mathematically reconstructed before it can be used as a 
reference with the flash [^imputations. 

Charge Balance ^ 

Analytical data in Oable lA show an excess of 
positive charge. For each analysis, a balance is forced by 
reducing the concentrations of c«|M,on (+) species. The total 
amount of charge reduction needed for overall balance is 
distributed among the several species in proportion the the 
fraction of total charge each species represents in the 
analysis. Results are given in Table la. 

The negative species (anions) j^re not adjusted. 
Only chloride and bromide are reported.O^Since bromide is 
minor, this is M[uivalent to accepting 'Che chloride as a 
reference material. This is reasonable became the chloride 
analysis is inherently one of the most accuri^ in the set. 

Density Conqputation iT 

The analyticail results are presented tin units of 
mg/l whereas only weight fractions (i.e. mg/kg) are 
practical for describing brines that flash. The difference 
can be accounted for by the density of the sample as 
delivered to the analyst in the acidified form. Dividing 
the mg/1 results by density (kg/1) yields the useful weight 
fractions. 



Those sample densities were not measured, but they 
can be computed from the analytical results; the process is 
indicated in Table IC. The procedure takes advantage of the 
brine being dominated by chlorides. Specifically, the 
density of a mixed-salt brine can be represented by a pure 
NaCl brine of different weight concentration. 

Density factors given in Table IC are used to 
generat|^the concentration of a fictitious NaCl brine which 
has thjpr same density as the mixed salt brine sample. 
Specifically, the factors represent the nximber of ppm of Na 
(as chloit^e) which have the same effect on solution density 
as one ppm of cation X (as chloride) . Values are based on 
data given ^ CRC (1986) . Unit values are used (Table IC) 
when there iB^insufficient data to evaluate a density factor. 

The product of density factor and measured 
concentration of X yields the mg/1 of Na recpiired for equal 
density. Summing the products yields an equivalent 
concentration for (toe mixture, which can be converted to a 
molar basis. Denilrey of the mixed-salt brine can then be 
determined by entering a table for (pure) NaCl brine 
densities at the appropjriate molar concentration. Values for 
g/ml in Table IC are also based on CRC (1986). 

Dilution Factors 

Dilution factors t b r the brine samples account for 
the dilution and acidificatioOotiade in the field at the time 
of sampling. Data for costing those factors and the 
results are given in Table IE. ^^e dilution factor (dil) is 
a multiplier for the analytical result, converting the lab-
sample concentrations to a field basis. Additional dilutions 
were made in the analytical laboratory so that the 
concentrations of components in the analyzed aliquots were 
'on scale' for the analytical metho^. Those laboratory 
dilutions are made on a volume, not wel̂ itju basis and are not 
detailed here. They are presxamed acd^&nted for in the 
reported analytical results. 

A 
Apparent Fisld Concentrations " ^ 

In situ concentrations for all components are given 
by X*dil/dens, where X is a reported<=y.analytical 
concentration, 'dil' \ s a dilution factor, and ll'dens' is a 
sample density as described above. Results are listed in 
Table IC; units are mg/kg. 

The uniformity of results for the flowline samples 
is remarkable — many components show variations much smaller 
than one percent jrelative, which in some cases is better than 



the expected analytical precision. It deserves note that the 
dilution factors were unknown to the analyst, hence the 
analyses were appropriately 'blind'. 

Such small contrasts indicate that steam was not 
contaminating the brine samples obtained by the probe. The 
effect of inadvertent amounts of steam in the samples would 
be erratic results in the analysis. Furthermore, the 
similarity among the flowline results for three successive 
days inMcates a remarkable uniformity of the produced fluid. 
That indicates it is probably free of contamination by other 
fluids introduced into the well by drilling, completion, or 
inj ectionj^isposal. 

Reconst2^^tion of the Weirbox Sample 

The w^rbox sample (Code 254) was known to have lost 
considerable si*ica and iron from solution before collection, 
as well as sodium fchloride. It deserves note that deposition 
of NaCl at atmospheric flash conditions requires special 
accomodations, suchijas addition of fresh water, to sustain 
fluid production. Hwll 

Additional materials were lost during filtering. 
However, not all of the 19 measureable components are 
depleted during fla^^ng, cooling, filtering, etc. 
Specifically, lithium, boron, manganese, bromide, and others 
are known or thought to beiminaffected. Thus, they can be 
used as references. ^̂ ^ 

Usually, chloride isr\ reliable reference, partly 
because the chloride analysis if^one of the most accurate. 
In this case, however, reconstruction of the chloride content 
is necessary, and that can be done by involving the 
element/chloride ratios of the flowline samples with the 
weirbox sample data. «:â  

If no losses occurred between the flowline sampling 
point and the weirbox, the ratios of com«|ents would be the 
same at both locations, regardless of the steam releases. 
The procedure used here for reconstrj^tion involves 
simultaneous adjustment of the chloride and^concentrations 
in the weirbox sample to obtain a match with JSie X/Cl ratio 
indicated by the flowline samples. SpecificaO-ly, ecpiation 
(1) applies: ^ 

(X/Cl)pL = [(X+-X)/(C1+'C1)]^B (1) 

where *X and "CI are test increments for the weirbox sample. 
For a single increment *C1, the ppm amounts of each *X are 
found which cause a match with the (X/Cl)piQ ratio for the 



flowline samples. The test values for (X/Cl)p]^ are the 
average for the three flowline samples. 

In Table 3A, a trial is shown for the case where "CI 
= 10,700 ppm. Column headed 'Change in X' is the "X value 
which establishes the equality in equation 1 when "CI = 
10,700. The column labeled 'Resid X' is an internal test to 
show that the selected "X does yield the equality. 

ROther descriptors of "X are also presented. The 
:hg in X' shows the size of "X in relation to X+"x 

and indic^es the relative magnitude of "X. The column 'Chg 
in sigma !j«̂ its' is the ratio of "X/(sigma)x/ where (sigma)^ 
is the sta^ard deviation of X for the three flowline 
samples. It^s especially useful to note which and how many 
components cninge by less than 3 sigma units, for these are 
the tracers whilbh are not lost due to flashing or cooling. 

Selectionfe of "CI are tested by reviewing which and 
how many componerlts are changed by less than three sigma 
units when the (5|j|(f}i)FL â-tio values are established for 
(X+"X)/(C1+"C1). Fmt example, when "CI = 10,700 (Table 3A) 
there are eight components for which "X values are smaller 
than 3-sigma; manganese, zinc, strontium, boron, lithixim, 
barium, magnesium, and bromide. 

Alternatively, when "CI = 11,000 or 10,500 (results 
not shown), only seven y&pmponents are fitted to the 
corresponding (X/Cl)pij values by changes smaller than 3-
sigma. Other, more extremdB) choices for "CI give still 
poorer correspondences. Accaraingly, the changes shown in 
the trial for "CI = 10,700 are cStô sidered the best estimates 
for depositional losses from the weirbox sample. 

It seems significant that lead, arsenic, cadmium, 
and copper have lost relatively high«^ercentages of their 
initial concentrations (Table 3A). Sfll'sy are possibly not 
related to the silica deposition, but thejjL̂ may be related to 
sulfide reactivity. |^ 

Iron losses are mostly related Jfco the silica 
deposition, but may also be involved with "snlfide. It is 
useful to note that sulfide is scarce ^ this brine 
(generally too little to smell), and probably less than 15 
ppm. Thus there is not enough to go around«=ifto all the 
'missing' iron and ale© react with the copper, calflmium, etc. 

Ammonium is partly lost to the steam in a 
distribution effect that is fairly well understood and 
dependent mainly on pH durihg flashing. 



Behaviors of calcium and potassium are not clear. 
They are not suspected of deposition during flashing, so are 
expected to be good tracers. However, in this case, they 
appear to have increased significantly in concentration, but 
sources are not apparent, suggesting analytical problems. 
The apparent increases are substantial in terms of both 
relative percent of material and sigma units. 

Net concentrations 

Ir The reconstructed composition of the weirbox sample 
is shown -4n Table 3B, along with the flowline data repeated 
from Tabl!Js<̂ lE. Values for the weirbox sample represent what 
would have bepn contained in weirbox brine if no deposition 
had occurred^ These are the proper compositions to compare 
directly witS" others. It is possible to make comparisons 
element by elenfent, or with the sum of a set of elements, for 
example, the sinlP of all components. These values are useable 
as input to the stfeam flash model. 

Flash Initiationj|remperature 

The most preciise method for estimating the flash 
initiation temperatuiije is to plot measured (downwell) 
temperatures and pressu^s versus one another. Below the 
flash initiation point (̂ p̂ ) in the wellbore both temperature 
and pressure change independently but linearly with depth; 
hence their mutual relation^ip is highly linear. Above the 
FIP, temperature and pres^re change in non-linear ways, 
partly due to physical aspect®) of boiling and partly due to 
the exsolving of non-H20 gaseS. In a plot of temperature 
versus pressure, the FIP is inc*^ated by where the plotted 
points diverge from a straight line indicted by data in the 
one-phase liquid zone. Figure 1 is such a plot and suggests 
flash initiation occured between 570 and 570.5°F. The 
temperature 570.2°P and 1360 psia ara=̂ the flash initiation 
conditions. They correspond to a deptj^of 3160 feet for the 
flow conditions on June 5. Those values are used in the 
flash model. 

Effective Flash T«aperature ^ 

Although the temperature of flash in30.ation can be 
determined accurately, it does not completely alerve the flash 
model. The computed amounts of steam cannot̂ ijiDe realist­
ically referenced tor the flash initiation temperature. 
Conductive heat loss from the wellbore and the surface piping 
causes the actual steam formation to be less than what may be 
computed according to the measured flash initiation 
temperature. This effect is modeled by using an 'effective' 
flash initiation temperature which is lower than the value 
determined graphically (Figure 1). 
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The difference between actual and effective flash 
initiation temperatures corresponds to the heat losses up to 
the point of interest, especially the sampling locations. 
The 'effective' flash initiation temperature decreases down 
the fluid flow path. Consequently, its value at a specific 
point of interest is uncertain in proportion to the 
uncertainty of the cumulative heat losses up to that point. 

psAs a practical matter, the heat losses through the 
wellborp̂ ^ and piping do not change greatly with a change in 
fluid mas^flow rate. However, the consecjuences to effective 
flash tei^^rature are almost directly proportional to fluid 
flow rate b^ause the relatively constant rate of heat loss 
from the welipjore, etc., affects a variable mass of material. 

Wellbore Eelst Losses 

In the iJwer part of the wellbore the heat loss can 
be estimated with fi^d accuracy from the temperature change 
in the zone of onJiRphase liquid flow. Data and computed 
results are shown in Table 2B. The four downwell surveys, 
all reached a depth o^ 5000 feet and involved temperature 
measurements at 4000 andj, 5000 feet, as well as at other 
places. By inspection cj^graphed data, the flash initiation 
was always shallower than 4000 feet. Thus the records can be 
interpreted in a straightfo^ard way. Table 2B is based on 
the downwell surveys which ̂ yleld four estimates of the heat 
loss, at four different flow Sotees. All are in the vicinity 
of 565°F, at which point a brine of about 24 weight percent 
dissolved solids has a heat capa^ty near 0.825 Btu/lb*degF. 
The average enthalpy change and heat loss value of 354 
Btu/hr*ft from Table 2B refers to the section between 5000 
and 4000 feet depth where the hole was drilled by a 12 1/4-
inch bit. «ŝ  

At shallower levels in the hol^^he heat loss per 
linear foot of wellbore is greater, d^«nding on several 
factors of wellbore construction, rock type, and temperature 
gradients away from the wellbore axis. HovA-er, experience 
has shown that the relative rates of heat TISSS between two 
sections of wellbore that carry the S 2 ^ fluid are 
proportional to the drilled hole diameter." Using that 
principal, the measured heat loss rate for the '=S«00 to 4000 
ft zone is used to i estimate heat loss along the other 
sections of the wellbore. 

Table 2C indicates the depths in the well versus bit 
size and shows the rates of heat loss. The value 1.90x10^ 
Btu/hr applies to the section of wellbore above 3160 feet. A 
"T value of 19.6°F is used for modeling the' steam flash for 



June 5, when the flow rate was 117,000 Ib/hr. That is, the 
effective flash temperature of 570.2 - 19.6 = 550.6°F, 
applies. 

Heat Losses fros the Surface Facility 

Additional heat losses occur in the surface 
facility. These were estimated for pipe-like surfaces 
exposed to a 20-mph wind and a temperature differential of 
415°F f^pendix F) . Integration over the estimated metal 
surfacejparea of the facility indicated a heat loss of 
1.14x10° .^u/hr. This value is severe, but reasonable for 
some niglippime occasions. At lesser wind speeds the heat 
loss is almojŝ  linearly less. 

At TSW wind speed a mechanism of natural convection 
becomes dominaxit, but provides a minimum rate of heat loss. 
A value of 2fes,000 Btu/hr has been estimated for this 
condition. ThatI amount induces an additional 2.7°F impact 
on the effective! flash temperature between wellhead and 
atmospheric separaĵ jr when the total fluid flow rate is 
117,000 Ib/hr. Thwll the effective flash temperature at the 
weirbox is 570.2 - 19.6a - 2.7 = 547.9°F. 

HM FLASH MODEL FOR THE BRI 

The main purpose 0£ the steam flash model is to 
derive a steam fraction of xTow at the brine sampling point. 
When accomplished, the measi^Sd brine compositions can be 
adjusted to a pre-flash, reservoir basis. Secondary purposes 
include reviewing the reasonablsefiess of several numerical 
quantities that were estimated. Y 

Results from the foregoing section are used as input 
to the calculational mcjdel for steaat yield. The brine 
composition values work in the model y b two ways. First, 
they provide an estimate for the salt effe^ on thermodynamic 
properties involved with flashing. Seco:̂ «.y, they serve as 
references for salt concentrations which are to be matched by 
the model at appropriate temperatures. A 

In principle, the pre-flash compositip^ is obtained 
by iteration beginning with an estimated pre-flash salt 
content that is 'concentrated' according to calcmiated steam 
losses up to the sampling points. The correct selection of a 
pre-flash salt content is indicated by a match between the 
computed and measured concentrations from the flowline and/or 
the weirbox. 
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Thsrmodynafflic Data for Heavy Brines 

Computing steam yield from produced fluids is an 
elementary aspect in the geothermal industry. Steam tables 
list appropriate properties of pure water that are accurate 
for some geothermal resources. However, thermodynamic 
properties of the heavy brines of the Salton Sea resource are 
not adequately described by ordinary steam tables. 

(=. Thermodynamic data are available for pure NaCl 
brines Ijfor the temperature range of the Salton Sea resource. 
Tabular data are awkward to use because the limited nvimber of 
tables d ^ not provide a convenient way to track the 
continuously increasing salt content of a real flashing 
brine. i^ 

It isjl possible to use the tabular data to fit 
ecjuations of IEP convenient form to provide a means for 
handling the f]Msh relationships between any pair of 
temperatures. Thac is the approach used here. Equations for 
brine enthalpy, brĵ iy density, and enthalpy of vaporization 
are based on tabuJMr data in Haas (1976) and incorporated 
into the computer model. Related equations for specific 
volume of steam and [pressures due to non-H20 gases are 
derived from other sources (Ellis and Golding, 1963̂ ; 
Himnelblau, 1960; Wisenbotw and Guinasso, 1979). 

Use of NaCl ther^dynamics for the Salton Sea 
geothermal brines remains ari^approximation. The mixed salt 
composition is far from simpQ NaCl. Specifically, sodium 
ions balance only about 55 percent of the electrical charge 
of the chloride. That is, the 9a>ton Sea brines differ from 
a pure NaCl brine in the sense onThaving about 45 percent of 
the sodium replaced by other components. The magnitude of 
the thermodynamic effect due to this substitution has not 
been clearly reported from laborator%^studies. One field 
experiment showed that the dlfferen^p may be significant 
(Michels, 1986b)5,,|. However, in this review, the 
thermodyneunlcs for^^yre NaCl solutions U r e used for the 
steam flash ja.Q<ct^i^^0,A '• 

Modeling.:d|i^^'' T •. ' ^ 

r \ -'-XxiKf' C 
f In ̂fadî î jfdh: to the salt effects on temperature and 

vapor |pj^^ur#^ff|HoOi, the presence of dissoliMd gases is 
important^tio^ the- br̂ nip and steam. Particularly, at flash 
initiation, the presslires- of dissolved gases add to the vapor 
pressure of H2O, increasing;the measured pressure by hundreds 
of psi from pure watei or simple NaCl brines. 

No data on the gasi content of fluids produced from 
the June 1988 testing are available at the time of this 

11 



writing. Data are available from the December 1985 test, 
however (Michels, 1986a). Furthermore, the model may be used 
to test whether the gas contents observed in 1985 are 
approximately the same as in current production as well as to 
test for more appropriate estimates. With the model, 
computed pressures can be adjusted by selecting different gas 
contents to match the observed flash initiation pressure with 
the computed pressure. The model also computes the 
contribution of non-H20 gases to total pressure at any point 
along tfe« two-phase flow path. 

Determining Pre-Flash TDS — The Non-Adiabatic Model 

Aft^ the flash initiation temperature and wellbore 
enthalpy lô jges have been identified, the model may be used 
to determine" the pre-flash total dissolved solids (TDS), 
based on the "Ips of the flowline sample. The model also 
gives a relevant estimate of flowline pressure that can be 
compared with meastired values. 

Table 4 ieyiPi computer output showing many physical 
properties of thalwlDrine and steam mixture at selected 
temperatures. All ame referenced to an effective flash 
initiation temperatureUof 550.6°F, as discussed above. The 
pre-flash TDS, 246,729 [vTO/kg, was selected so that the 
computed TDS at 492°F (spipling temperature) matches the TDS 
value of 261,865 mg/kg in T^le 3B for sample 173. The pre­
flash TDS determined in tms way is considered the best 
estimate. The pre-flash value. 246,729 mg/kg, is applied in 
other runs of the model thatOocus on other aspects of the 
fluid flow path. "^ 

The model also computes the partial pressures of all 
gases and the total pressure at any selected temperature 
along the flowpath, for example, at the near-wellhead 
sampling point, (4920F). These ase shown in Table 4. 
Observed pressures at the wellhead on gjme 5 ranged from 516 
to 528 psia which may be compared with tip.computed pressure 
of 540 psia. The computed partial pressu]̂ |p of non-H20 gases 
is 21*7 psi. The mismatch between computed and observed 
total pressure may be partly due to an improj^t assignment of 
gas content to the brine. The inaccuracy of''Sne H2O pressure 
computation is harder to estimate due to modeJffiig the mixed-
salt brine as NaCl brine. Pressures of non*Hi20 gases are 
negligible at the atmospheric discharge point. '=TP 

The flash initiation pressure indicated in Table 4 
has no significant meaning beyond indicating the pressure 
that would exist if flash initiation occurred at 550°F. 
Note that the concept of 'effective' flash temperature has 
the actual flash initiation occur at the measured conditions, 
but by the time fluid arrives at the sample point, the amount 
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of steam, etc., corresponds to a lower effective flash 
temperature. 

Using the composition of the weirbox sample in the 
flash model has two applications. By assigning an 
appropriate heat loss, one can obtain an estimate of the pre­
flash composition that is independent of the flowline 
sample. Using the temperature impact described earlier 
(570.2 - 19.6 - 2.7 = 547.9) and matching the reconstructed 
weirboxppomposition (Table 3B) yields a pre-flash TDS of 
248055 Ijng/kg. This latter value appears also in Table 3C. 
It may b^=~used with the 246,729 mg/kg to obtain an average, 
247,392±9^ mg/kg. 

Alti^natively, o^e may use the pre-flash TDS based 
on the flowliHe sample with the heat loss appropriate for the 
weirbox. Thi^ approach yields a computed weirbox TDS. of 
330,879 mg/kg fTable 5) which is smaller than the observed 
value of 332,474 Img/kg (Table 3B). The difference, 1595 
mg/kg, represents Ithe net effect of all errors involved in 
the analyses and rin the model between the two reference 
temperatures (flowllMe and weirbox). 

The size of t|iat error may be expressed in several 
forms. For example, the^observed difference in TDS between 
flowline and weirbox sjpgples is 70,609 mg/kg (Table 3B 
samples 173 vs. 254). The computed contrast is 69,014 mg/kg. 
The values differ by 2 . ^ relative percent. This is 
equivalent to a mis-estimateqf^ steam yield of 0.0045 percent 
on a total flow basis. 

For comparison, steam irtftes measured with orifice 
meters are uncertain by about SU relative percent, or 1.25 
units for a steam yield of 25 weight percent. Thus, the 
FLAGASA computation is internally consistent to a precision 
much above what can be expected from 4j;irect measurements in 
the field. |[J, 

The ful^ ^^ppsitions of the pi»-flash brines are 
given in Tabile|3̂ |itl|ng With the composition obtained from the 
December'^i985 "^f^^^es^ (Michels, 1986b). ^^p^® ^^^ several 

or 1 minor differen<|ei^^hat: are beyond the scope 6?this report. 

' . W ^ F 
Rttsol^-^iror^^^Adiabatio Model of Steam FlaslBfaig 

An idealized case for modeling involves the 
adiabatic or no-heat41oss assumption. Table 6 has the same 
form as Tables 4 Jnd 5 but uses the undegraded flash 
initiation temperature as a basis for computation. The 
apparent flash fractions are somewhat higher. The pre-flash 
TDS used for Table 6 is the value from Tabl^ 4; there is no 
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merit in seeking a unique pre-flash TDS value for the 
adiabatic computation. Similarly, the mismatches between 
computed and observed TDS values at flowline and weirbox 
positions have no significant meaning. 

One merit of the adiabatic computation is that it 
provides a basis for estimating gas contents of the fluid. 
The vapor pressure of H2O over brine at 570.2°F is not 
sufficient to account for the measured pressure. 
AccordiM|ly» a qas content was introduced into the model 
which <puses the computed pressure to match the measured 
value. Sjpecifically, the model mixture of CO2, CH4, and N2 
conforms iĵp the proportions observed in the flow test of 
December "1985̂  However, to match the June 5 flash pressure, 
a greater g ^ content was required, 3702 ppm of CO2 versus 
1660 ppm, wixh the other gases in the same proportions. The 
larger amount Remains reasonable for the Salton Sea resource 
and may be aeeepted as a valid estimate until directly 
measured values b^ome available. 

No estimatfi£for H2S content is provided. In all 
reasonable cases fqwythe Salton Sea resource, it would have a 
pressure component too small to discern among the other 
components of pressure.[] 

Steam Yields from the Brine 

An estimate of thê 'roaximum steam yield for a single 
stage process may be based ^ the adiabatic model. From 
Table 6, this is 27.4 weight |tetcent at atmospheric pressure. 
The probable steam percentage i^ainable for a commercial 
venture is less than that, depending on the actual heat 
losses encountered from the wellbore and surface equipment. 
There also is a need to make steam separation at higher than 
atmospheric pressure for engineering reasons, further 
reducing the amount available for comm^^ial purposes. 

On the other hand, the non-adia^3;iG case described 
in Table 5 over-estimates the effect of neat losses on steam 
yield because the modeled flow rate is ̂ relatively low 
compared to a commercial rate. However^ it does not 
incorporate surface heat losses nor a higher-tMMn-atmospheric 
separation pressure that would be encountered im a conimercial 
process. =^ 

Table 7 shews the results for assuming a brine 
production rate of 420,000 Ib/hr and an enthalpy loss of 
2.22x10^ Btu/hr between flash point and a low pressure steam 
separation point. These conditions represent a reasonable 
commercial application of State 2-14. The computed one-stage 
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steam yield is 25.17 weight percent at 23 psia (250°F). 
Yields at other nearby pressures are given in Table 7. 
The nominal value of 25 weight percent is suggestive of what 
might be available for exploitation. Important complications 
exist, one involves the tendency of the brine to deposit NaCl 
at atmospheric flash conditions, described in the following 
section. 

A two-stage steam separation plant might be 
practicjî  for resource development. That option yields a 
slightly higher net percentage of steam recovered from the 
brine coMared to a single stage flash over the same 
temperatxi^ range. Modeling related to evaluating such 
options is p^sible but was not pursued at this time. 

Implications for NaCl Deposition 

Deposixlon of NaCl at atmospheric flash conditions 
cannot be tolera"dbd in a commercial situation. In later 
stages of the Junfe flow test, canal water was added to the 
brine upstream thajyitmospheric flash. This prevented NaCl 
supersaturation ancJiwiabled the test to continue. 

Alternatives tio canal water addition are available. 
One (RGI 1985) involves ¥Pll completions that tap two thermal 
resources, one dilute, s^that the mixed production from the 
well does not deposit NaCl at the surface, even though the 
non-dilute member would cai^e deposition if produced alone. 
Furthermore, partially flashed brine from the combined-fluid 
well could be blended with bî JEfe from saltier wells that feed 
the same surface facility. ''̂ That would serve a similar 
function that canal water servedMin the flow test, but with 
no negative impact on enthalpy anS steam yield. 

Clearly, the one-stage steam yield quantified in 
this preliminary modeling is only a raugh approximation for 
how State 2-14 might actually be devel<|ĵ d. 

Scale and Sludge Deposits ^ 

Deposition from the June 1988 test Aas significant. 
Scale fragments were recovered from the flfewLine after the 
test which had thicknesses of nominally 1/2 ESch. They are 
not considered further in this report. uin practice, 
deposited solids may occur as adherent scales to be 
periodically removed, from pipelines, etc., or als suspended 
solids, grown in a crystallizer or reactor/clarifier-type 
device and recovered as a sludge. Either way, they 
constitute a solid waste, and the collection and disposal 
will represent significant plant features. 

15 



Reconstruction of the composition of the weirbox 
sample gives a quantitative estimate for the amount of 
materials that will become solids. The amount may be 
estimated from the data given in Table 3A. Specifically, the 
apparent sludge-forming materials are iron, silica, lead, 
arsenic, cadmium, and copper. The listed mg/kg amounts are 
on a basis of flashed brine. 

The silica deposit will incorporate chemically bound 
water ttt. give an approximate relation of Si02*2H20. Hence, 
the liqjred mg/kg amount of Si02 underestimates the expected 
weight o ^ its solids. The other metals will also be 
associat^ in scale with items not listed in the 
reconstruction. Furthermore, a waste sludge will contain 
several percSit of moisture, either as residual brine or as 
water used tor*displace the brine. 

Colles^ively, the brine sample reconstruction 
indicates that abctit 930 mg/kg of materials (post-flash brine 
basis) will deposit. The recovered amounts of sludge, etc, 
will be more thanniihat by a factor of about two. That 
corresponds to abovlllrlh-400 mg/kg of solids, on a basis of pre­
flash brine, that would, recjuire disposal. 

That amount may he put in terms of power production 
by relating to it the en^wy recovered from associated steam. 
Nominally, for a 25 percent steam yield and 18,000 pounds of 
steam per megawatt*hr, dispo^ble solids will amount to about 
100 pounds per megawatt'hr.^^ 
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CONCISSIONS 

A model that is internally and logically consistent 
with the observations is presented in this addendum. The 
bases for calibrating the model are described in detail, 
particularly in regard to identifying the fluid composition. 

P ̂
e model is used to compute some useful results 

that wer^^ot or could not be measured. Selected results 
are provided as computer printouts. 

Brim from the State 2-14 well has a pre-flash TDS 
of about 24711000 mg/kg that may be produced with an 
effective flemh temperature near 563°F. Under those 
conditions it would yield about 25 weight percent steam at 23 
psia (250°F). Tne brine has a tendency to deposit NaCl at 
atmospheric flash cjonditions and eliminating such deposition 
may have an impacjnrlpn steam yield. Other solids, mainly 
siliceous sludges with heavy metal accompaniments, will 
deposit at a rate of ^bout 1400 mg/kg or approximately 100 

^ j pounds per megawatt-hour jjf electricity produced. 
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TABLE 1: BRINE COMPOSITIONS 

^ 

Day 
Time 
Co^ 
Type 
T«np (F) 

Sodiui 
Calciun 
Potassium 
I r tm 
Manganese 
ZJfK 
SfUca 
StrontiuD 
Boron 
Lithium 
Aninoniun 
Barium 
Lead 
Magnesium 
Arsenic 
Caciniuii 
Cow«r 
Chloride 
Bronide 
Sun of ppiD 

Anion eqs. 
Cation eqs. 

6/3 
1^5 
180 
tine 
494 

— 
Analyti 

6/4 
1414 
182 
line 
492 

A- -
cal Data-----

6/5 
1355 
173 
line 
492 

6/5 
0630 
254 

atnns 
225 

•"--miUfarams per liter---
34062 
1?Z38 
10640 
1051 
928 
320 
301 
254 
252 
134 
246 
67.7 
60.0 
28.1 
9,57 
1.49 
1.00 

94000 
61 

159655 

• 2.652 
2.718 

Chrg Balance 0.012 
j ; £ £ /rtt •». 
diTT/sun 

Elements 

12 Al 
1 Ag 
2 Au 

0.02 
50 

0.01 

Be 
Bi 
Cs 

31988 
16050 
9962 
991 
865 
299 
282 
240 
236 
126 
233 
66.2 
58.3 
25.4 
8.63 
1.28 
1.11 

88900 
59 

29100 
14575 
9131 

' ' S 9 & 
800 
276 
260 
220 
217 
115 
212 

69.0 
53.0 
23.7 
8.56 
1.19 
1.10 

69775 
39800 
24440 
2232 
2096 
723 
148 

5ro 
567 
302 
536 

176.0 
130.0 
61.8 
17.80 
1.65 
1.^ 

81300 202000 
55 146 

150397 137316 343733 

2.508 
2.545 
0.007 

2.294 
2.316 
0.005 

u 

fc>v^ 

---B- --
Charge Balanced 

180 182 

MilligrMiH 
33238 
16K1 
10383 
1026 
906 
312 
294 
248 
246 
131 
240 
<̂ .1 
58.5 
27.4 
9.34 
1.45 
0.98 
94000 

* ^ 

31527 
15819 
9819 
977 
853 
295 
27B 
237 

m 
124 
235 

65,2 
57.5 
25.0 
8.51 
1.26 

.0 
1 59 

1589iyi49S12 

5.7001^.652 

HE 
at leas than detection 

5 
0.5 
2.5 
2.5 
12 

0.01 

Ce 
Co 
Cr 
La 
Mo 
Rb 

2.5 Ni 
2.5 Sn 
15 Sb 
30 Te 
50 Th 

2.652 
.000 

limits 

2.508 
2.508 
.000 

2.5 
120 
25 
2.5 
2.5 

173 254 

1 per liter---
28820 
14435 
9043 
889 
A>2 
273 
257 
218 
215 
114 
210 

68.3 
52.5 
23.5 
6.48 
1.18 
1.09 

67661 
38594 
23699 
2164 
2032 
701 
144 
561 
550 

---C — 
Density C«»nputation--

Density 
factol-

1.000 
1.228 
0.642 
1.303 
0.742 

1 
1 

" ^ 
293'• It If 1 
520« 

•S? 
59.9 
17.26 
1.60 
1.34 

81300 202000 
55 146 

136/('/ 339442 

2.294 
2.294 
.000 

Ti 

u 
V 

w 
Hr 

5.700 
5.700 
.000 

=3^ 1 
Q.Bn 

1 
1 
1 
1 
1 

Eq Na n̂ /l 
Eq mol/l 
i/ml 

180 
line 

182 
line 

173 
line 

ng Na per liter 
-for equal density* 
34062 
21168 
6831 
1369 
689 

^ 
^ 
177 
252 
134 
246 
59.1 
60.0 
28.1 
9.6 
1.49 
1.00 

65708 
2.857 
1.1088 

Biluiion 

Bottle Weights 
aipty 
H/acid 
H/snfjl 

Diln fctr 

31988« 
19709' 
6396 

r-4»91 
642 
2W 
282 
167 
236 
126 
238 
57.8 
58.3 
25.4 
8.6 
1.28 
1.11 

61527 
2.675 
1.1021 

---D---
1 Factor 

180 

11.136 

JB3QQ 
^ ^ 9 8 
""^62 
1170 
594 
276 
260 
153 
217 
115 
212 
60.2 
53.0 
23.7 
8.6 
1.19 
1.10 

56005 
2.435 
1.0933 

254 

.!!!t 
itect-
69775 
48874 
15690 
2908 
1555 
723 
148 
403 
567 
302 
536 

153.6 
130.0 
61.8 
17.8 
1.65 
1.38 

141849 
6.167 
1.2268 

.*.;.... 
COdfXita 11 ui I 
182 

11.107 
41.120 41.126 
77.422 
1.826 

173 ; 

11.189 n 
41.1<^ 16 

'nnl 
\^z^ ---E---

---^lyirent in situ Concentrati 

nil U 

.--
254 

.35 

.66 
73.629 68.798 58.28 
1.924 2.085 1.' 128 

Sodium 
Calcium 
Potassium 
Iron 
Manganese 
Zinc 
Silica 
Strontium 
Boron 
Lithium 
Ammonium 
Barium 
Lead 
Magnesium 
Arsenic 
Cadmium 
Cop^r 
Chloride 
Bromide 
Sum of ppm 

~ 

6/3 
1855 
180 
line 

6/4 
1414 
182 
line 

--milligraiiB 
56092 
28387 
17522 
1731 
1528 
527 
496 
418 
415 
221 
405 
111 
W 

46.3 
15.8 
2.45 
1.65 

154796 
100 

55830 
28013 
17387 
1730 
1510 
522 
492 
419 
412 
220 
415 
116 
102 

44.3 
15.1 
2.23 
1.94 

155162 
103 

6/5 
1355 
in 
line 

per kil 
55495 
27795 
17413 
1713 
1526 
526 
496 
420 
414 
219 
404 
132 
101 

45.2 
16.3 
2.27 
2.10 

155042 
105 

o n s — 
6/5 

mm 
254 

atmos 

ogram-
W135 
36583 
22465 
2052 
1927 
665 
136 
532 
521 
278 
493 
162 
119 

56.8 
16.4 
1.52 
1.27 

185673 
134 

262913 262496 261«S5 315951 
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TABLE 2: DOWMWELL TEMPERATURES, PRESSURES, AND HEAT l O s i RATES 

-A 

-—--Measured Tanperatur«s and Prassures-

< 

Depth --June S June 12-- --June 14-- --June 20--
feet F f»ig F psig F psig F f»ig 

0 529.8 
500 503.2 503.6 501.6 507.4 
1000 516.0 511.1 6^.8 512.8 657.3 520.0 659.4 

1300 727.2 
1500 530.5 523.8 525.0 531.8 
1600 ^1.6 
1800 840.9 
2000 546.8 896.5 536.8 870.2 535.7 ffi}2.1 545.7 837.0 
2250 974.1 
2500 560.5 1063.6 553.9 551.0 559.2 
3000 568.3 1268.9 559.7 1196.0 562.4 llff^ 5^.0 1121.9 
3500 571.0 1484.7 565.8 568.2 ^ » ^ 5^.5 
4000 572.5 16^.8 565.5 1625.5 S?»*l|1535.2 580.9 1540.3 
4500 573.6 1919,2 567,5 ^7tM 581,8 
5000 575.1 2140.2 568.9 205^J 573.6 1974,9 582.0 1968.6 

: ' ^ . . 
-Heat Loss Cooixjtaticm-

Date 
JI 5000 to 4000 fee t - -

-T4000 Rate L 

•5 
Jura$ 12 
Jwte 14 
Jura 20 

deg F 

2,6 
2,4 
1.1 
1,1 

Ib/hr Btu/hr ft 

117000 
208000 
402000 
420000 

Average 
Std, Dev. 

251 
412 
365 
381 

352 
61 

e = 0,825 Btu/lb degF at 565F 
I = "T*R*C/*2 s Btu/hr ft 

C 

---Heat Losses Along the Wei 

Depth Bit Dia L "Z 

5000 

3515 

1032 

150 

0 

Sun ateve 3515 f t : 

Don Michels Associates 
1 August 1988 

12.25 

17.5 

26 

36 

354 

506 

751 

1040 

1485 

2483 

^ 2 

150 

Ibore---

L**Z 
Btu/hr 

525690 

1255689 

^ 2 6 ^ 

156049 

2074426 
Btu/hr 
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TABLE 3: PRE-FLASH BRINE COMPOSITIONS 

Sodium 
Calciun 
Potassium 
Irtsi 
Manganese 
ZifK 
Silica 
StrontiuB 
Boron 
Lithium 
Amn»niun 
Bariun 
Lead 
Magnesium 
Arsenic 
Cadmiun 
Co^er 
Chloride 
Bronide 
Sum of ppm 

---A— 
Reconstitute Saaple 254 

Apparent 
cemp 
mg/kg 
64135 
36583 
22465 
2052 '-
1927 
665 
136 
532 
521 
278 
493 
162 
119 
57 
16 
2 
1 

185673 
134 

315951 

•* Best tracers 
• Other elenents net 

Trial 

Change 
in X 

-CI « 10700 

Resid X Chg Chg in 
X 

mg/kg ng/kg 
-6567 
1027 
369 

' -133 
-1 

-0.6 
-4«J 
1.5 

-2.8 
-1,1 
-25 
9,9 
-7,9 
-0.5 
-3.5 
-1.4 
-1.1 

-10700 
4 

-16523 

lostcdt 

0 
0 
0 
0 
0 
.0 
0.5 
.0 
.0 
,0 

-0,4 
-0.4 
.0 
.0 
.0 
.0 
.0 
0 
.0 
0 

3 
«tinri 

in X 

8.6 
-2.6 
-1.5 
5.6 
.0 
0.1 

76.8 
-0.3 
0.5 
0.4 
4.5 
-6.0 
5.7 
0.8 
16.4 
45.9 
44.4 
5.0 
•2«%' 

4 ^ 

^ 
Flashin! 

sigma 
units 
-26.9 
4 . 2 * 
6.3 * 

-15.9 
-0.1 ** 
-0.3 ** 

-291.7 
2.9 ** 
-2.2 •* 
-2.0 ** 
-4.9 
1.1 * 

-6.3 
-0.6 ** 
-6.8 

-14.5 

: ^ 
\ 2-2* 
1-38.3 

3 

Code 
Type 
Tanp 

Sodium 
Calcium 
Potassium 
Iron 
Manganese 
ZirK 
Silica 
Strontiun 
Boron 
Lithium "Tnl 
AnraQniui=*^ 

; ^ 
Magnesiun 
Arsenic 
Cadmium 
Copper 
Chloride 
Bromide 
Sum of p ^ 

Flash Fractii 

---B 
NET CONCENTRAT 

180 
line' 

494 
--milli 
56092 
28387 
17522 
m i 
1528 
527' 
496 <̂  

^ 1 
221 
405 
111 
99 
46 

15.8 
2.5 
1.6 

154796 
100 

182 
line 
492 

9nuc »•> 
il^a "* 

173 
line 
492 

254 
atmos 
225 

grams per kilograntaHa 
55830 
28013 
17387 

5549g 
277» 
17413 

1730—4713 
1510 

^ 2 2 
^ 9 2 

419 
412 
220 
415 
116 
102 
44 

15.1 
2.2 
1.9 

155162 
103 

1526 
526 
496 
420 
414 
219 
404 
132 
101 
45 

16.3 
2.3 
2.1 

155042 
105 

^ 7 0 2 
1^5556 
"22096 
2185 
1928 
665 
626 
531 
524 
279 
518 
152 
127 
57 
20 
2.9 
2.4 

196373 
130 

262913 262496 261865 332474 

on 0.0578 0.2539 

H 

3c-
10 

r̂  
PRE-.FLA 

W5 Base 
173 

52287 
26188 
16407 
1614 
1437 
496 
467 
395 
390 
207 
381 
124 
95 
43 

15.4 
2.1 
2.0 

146080 
99 

SH CONCENTRATIONS--
, 1988 
d on: 

254 

52750 
26528 
16485 
1630 
1438 
496 
467 
396 
391 
208 
386 
113 
95 
43 
15 
2 
2 

146512 
97 

246729 248055 

Dec 30 
1985 
avg 

52661 
26515 
16502 
1552 
1385 
506 

>475 
405 
357 
190 
336 
194 
95 
36 

153668 

254877 

% diff 

0.2 
.0 

-0.1 
4.8 
3.7 
-2.0 

-2.3 
8.7 
8.6 
13.0 

-71.2 
.0 

15.8 

-4.9 

-2.8 

Don Michels Associates 
1 August 1 9 ^ 
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DEG 
F 

550 .6 
493 
492 
491 
407 
406 
226 
225 
224 

STEMi 
MASS 

FRACTiai 

0 .0000 
0 .0570 
0 .0578 
0 .0587 
0.1295 
0.1302 
0.2544 
0.2566 
0 . 2 5 ^ 

TABLE 4 

FLAGASA STEAM FUSH IWOEL 
STATE 2-14 (Kennecot t ) 
BASED ON UEILBORE MTA FOR JUNE 

! CQMPUTATI^ OF COMPOSITIM 

5, ^9m 
and MINE DATA FOK JUNE 5 , 1988 

FLOW RATE 

atriNE 
I SP VOL 

0.01«0 
0.01587 
0.01586 
0 .015^ 
0.01527 
0.01526 
0.01413 
0.01413 
0.01412 

: 117.000 Ih /hr , t o t a l 

VAPOR 
NET VOLUME TDS 

SP VOL FRAC ppm 

0.0163 0.000 246729 
0.0581 0.743 261656 
0.0591 0.747 261865 
0.0602 0.TO2 262119 
0.2459 0.946 28S446 
0.2496 0.947 2^656 
5.3945 0.9OT 330910 
5.5391 0.998 331900 
5.6529 0.998 332191 

f luid 

WEIGHT 

AND PHYSICAL PROPERTIES 
FOR FUSHING GEOTHERMAL 

EFFECTIVE FUSH 
PRE-FUSH 

Excess 
Equiv. 

FRACTION 
OF INITIAL GAS 

RENAINING IN LIQUID 
C02 

1.000 1 
0 .060 0 

CH4 N2 

.000 1.000 

.031 0.019 
0 .059 0.030 0.019 
0 .057 0 .030 O.'ffifSj 
0.010 0.004 o m s * 
0.010 0 

.000 

.000 

.000 

.JM» 0.002 
f m k .000 
.CKJO .000 
.000 .000 

Entha lpy 
u t % Ste£ 

TEMP: 
TDS 
CO? 
CH4 
N2 

im 

FLUIDS 

550.6 F 
246/2V ppn 
3701.8 ppm 

44.6 ppm 
78.05 ^ m 

0 
0.00 . 

!a^ 
^ 

ppm OF GASES 
IN VAPOft=BH*SE 

MS 

t ^ 

^ S 
56111 
27513 
27385 
14337 
14215 
14180 

CH4 

S 0 
757 
748 
737 
343 
341 
175 
174 
173 

N2 1 

0 ; 
1340 
1323 
1304 
601 
598 
307 
304 
303 

•IS) 
INITIAL VmM PRE^QfES 

1 
' 

• H * 

H20 
cn? 
CH4 

p 2 
Tota l : 

---PARTIAL 
:o2 

293.5 
19.9 
19.5 
19.0 
3.8 
3.8 
0.2 
0.2 
0.1 

CH4 

14.4 
0.7 
0.7 
0.6 
0.1 
0.1 

.0 

.0 

.0 

JB32.4 
[ ^ • 5 

14.4 
24.0 

1214 psia 

PRESSURES 
N2 

24 .0 
0.7 
0.7 
0.7 
0.1 
0.1 

.0 

.0 

.0 

H20 

RR2.4 
522.9 
518.0 
513.0 
211.1 
208.7 

15.1 
14.8 
14.5 

This cotifxitatiwi 
conforms t o : 

Heat losses 
to the weirbox 

NaCl thermodynoRics 
Tein> loss s 19.6 F 
Sa l i n i t y mismatch 

at f l 
at He 

oul ine 
i r l » x 

TOTAL 
PSIA 

1214 
544 
539 
533 
215 
213 

15 
15 
15 

KPA 

8370 
3751 
3714 
3676 
1483 
1466 
105 
103 
101 

0 n^/kg 
-574 mg/kg 

DEG C 

288.1 
256.1 
255.6 
255.0 
208.3 
207.8 
107.8 
107.2 
106.7 

H 

3 
• T J 

> 

Don Michels Associates 
13 Nov 1 9 m 
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TABLE 5: COMPUTATION OF COMPOSITICSl AND PHYSICAL PROPERTIES 
FOR FLASHING GEOTHERMAL FLUIDS ^ 

EFFECTIVE FLASH TEMP: 547.9 F INITIAL VAPOR PRESS88ES This computation 

DEG 
F 

547.9 
493 
492 
491 
407 
406 
226 
225 
224 

STEWI 
MASS 

F8ACTI0M 

0.0000 
0.0544 
0.0551 
0.0560 
0.1271 
0.1277 
0.2521 
0.2543 
0.2550 

FUGASA STEAM FLASH MODEL 
STATE 2-14 (Kennecott} 

1 

BASED ON WELLBORE DATA FJM JUNE 5, 1988 
and BR 

FLOW RATE 

BUtNE 
1 SP VOL 

0.01628 
0.01587 
0.015^ 
0.01585 
0.01527 
0.01526 
0.01413 
0.01413 
0.01412 

INE DATA : FOR JUNE 5, 1988 
: 117,000 Ih/hr, total 

NET 
SP VOL 

0.0163 
0.0561 
0.0571 
0.0581 
0.2414 
0.2451 
5.3462 
5.48% 
5.6024 

VAPOR 
VOLUME TDS 
FRAC ppm 

0.000 246729 
0.733 260910 
0.737 261123 
0.743 261376 
0.945 282639 
0.946 282849 
0.998 329905 
0.998 33085^ 
0.^8 331169 

fluid Excess 
Equiv. 

HEIGHT FRACTIOJ 
OF INITIAL GAS 

REMAINING IN LICHIID 
C02 CH4 N2 

1.000 1.000 1.000 
0.063 0.033 0.020 
0.061 0.032 0.020 
0.060 0.031 0.*^ 
0.010 0,004 o . m f * 
0.010 0.0«^0.002 

.000 .'noê  .(uo 

.000 ,000 .000 

.000 .000 .000 

?RE-FLASH 

Enthalpy 

TDS 
CO? 
CH4 
N2 

Mt % Steam 

ppm 

246729 ppm 
3701.8 ppm 
44.6 ppm 
78.05 f̂ ra 

0 
0.00 , 

" ^ 
Sfc, 

OF GASES 
IN VAPORc£UASE 

ccc 
5 

^ 9 6 
58476 
28030 
27896 
14465 
14341 
14305 

CH4 

= • 0 

793 
783 
771 
350 
348 
177 
175 
175 

N2 1 

0 : 
1405 
1386 
1365 
613 
609 
309 
307 
306 

mmm 

H20 
C02 ' 
CH4 

V^ 
Total: 

---PARTIAL 
:o2 

293.9 
20.7 
20.3 
19.8 
3.9 
3.8 
0.2 
0.2 
0.1 

CH4 

14.7 
0.7 
0.7 
0.7 
0.1 
0.1 
.0 
.0 
.0 

^2,. 6 

» 9 
"1?.7 
24.4 

1196 psia 

PRESSURES 
N2 

24.4 
0.7 
0.7 
0.7 
0.1 
0.1 
.0 
.0 
.0 

K20 

862.6 
523.2 
518.3 
513.3 
211.2 
2M.8 
15.1 
14.8 
14.5 

conforms to: 
Heat losses 
to the Meirlxjx 

NaCl thern»d)mamics 
Tanp loss = 22.3 F 
Salinity mismatch 
at fl 
at we 

owline 
irbox 

TOTAL 
PSIA 

1196 
545 
540 
534 
215 
213 
15 
15 
15 

KPA 

8241 
3759 
3722 
3684 
1484 
1467 
105 
103 
101 

-742 ng/kg 
-1595 its/ki 

DEG C 

286.6 
256.1 
255.6 
255.0 
208.3 
207.8 
107.8 
107.2 
106.7 

o Don Michels Associates 
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ADDENDUM E 
BRINE DATA AND STEAM FLASH MODELING 

SALTON SEA SCIENTIFIC DRILLING PROJECT 

DEG 
F 

i70.2 
493 
492 
491 
407 
406 
226 
225 
224 

STEAM 
MASS 

FRACTION 

0.0000 
0 .0767 
0.0773 
0.0782 
0.1476 
0.1483 
0.2710 
0.2733 
0.2740 

TABLE 6: COMPUTATION OF COMPOSITION AND PHYSICAL PROPERTIES 

FUGASA STEAM FUSH MfXEL 
STATE 2-14 (Kennecot t } 
BASED ON WELLBORE 

and BRINE DATA 
FLOW RATE 

Bkim 
i SP VOL 

0.01645 
0.01587 
0.01586 
0.01585 
0.01527 
0.01526 
0.01413 
0,01413 
0,01412 

DATA Ft* JUNE 

FOR FUSHING GEOTHERMAL 

EFFECTIVE FLASH TEMP: 
1 

5. 1 9 ^ 
FOR JUNE 5, 1988 

: 117,000 Ih /hr , t o t a l 

NET 
SP VOL 

0.0165 
0.0?^7 
0.0737 
0.0749 
0.2783 
0.?«?3 
5.7472 
5,9014 
6.0218 

VAPOR 
VOLUME TDS 

FRAC 'ppm 

0.000 246729 
0,799 267220 
0.801 267393 
0.805 267652 
0.953 289463 
0.954 289675 
0,998 338432 
0.998 339539 
0.99B 339845 

f l u i d Excess 
Equiv, 

WEIGHT FRACTION 
OF INITIAL GAS 

REMAINING IN LIOJID 
C02 CH4 N2 

1.000 1.000 1.000 
0.045 0.023 0.014 
O.Oa 0.023 0.014 
0.043 0.022 O.t lBl 
0.009 0.003 0 .««P 
0.009 O.Ofl^O.002 

.000 .OWi .000 

.000 .000 .000 

.000 .000 .000 

PRE-FUSH TDS 
eo2 
eH4 
N2 

Enthalpy 
Mt % Steam 

FLUIDS 

570.2 F 
246729 ppm 
3701.8 ppm 

44.6 ppm 
78.05 ppm 

0 
0.00 , 

^ 
nxn OF GASES 

IN VAP0Rc«tt6E 
C02 CH4 

0 ^ 0 

m 5S 
43356 558 
24254 301 
24158 300 
13473 165 
13357 163 
13326 163 

N2 1 

0 ; 
1002 
995 
984 
527 
525 
2 ^ 
285 
285 

no) 
INITIAL VAPOR PRE^f l tS 

— 

H20 
C02 
CH4 

lpr2' 
Tota l : 

---PARTIAL 
K)2 

290.5 
15.3 
15.1 
14.8 
3.4 
3.4 
0.1 
0.1 
0.1 

CH4 

12.5 
0.5 
0.5 
0.5 
0.1 
0.1 

.0 

.0 

.0 

1036^5 

pfis " ?f 5 
20.8 

1360 psia 

PRESSURES 
N2 

20.8 
0.5 
0.5 
0.5 
0.1 
0.1 

.0 

.0 

.0 

H20 

1036.5 
520.7 
515.8 
510.8 
210.1 
207.7 

15.0 
14.7 
14.4 

This cotuHitation 
conforms to 

Heat losses 
; 

to the weirlKsx 
NaCl thernKXiynamics 
Heat loss = none 
Sa l i n i t y misrai 
at f l ow l ine : 
at wei r box: 

TOTAL 
PSIA 

1360 
537 
532 
527 
214 
211 

15 
15 
15 

KPA 

9377 
3702 
3666 
3630 
1473 
1456 
104 
102 
100 

atch 
5528 mg/kg 
7065 rag/kg 

DEG C 

299.0 
256.1 
255.6 
255.0 
208.3 
207.8 
107.8 
107.2 
106.7 

o 
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ADDENDUM E 
BRINE DATA AND STEAM FLASH MODELING 

SALTON SEA SCIENTIFIC DRILLING PROJECT 

TABLE 7: CWPUTATIOH OF COMPOSITION AND PHYSICAL PROPERTIES 
FOR FLASHING GEOTHERMAL FLUIDS ^ 
EFFECTIVE FUSH TEMP: 563.5 F INITIAL VAPOR PRE§i6JpS This cffl:|xatati<» 

DEG 
F 

563.5 
493 
492 
260 
255 
250 
245 
225 
224 

STEAM 
MASS 

FRACTION 

0.0000 
0.0700 
0.07t» 
0.2437 
0.2485 
0.2517 
0.2549 
0.2674 
0.26R3 

FUGASA STEAM FLASH MODEL 
STATE 2-14 (Kennecott) 
BASED ON WELLBORE 

and BRINE DATA 
FLOW RATE 

BRINE 
1 SP VOL 

0.01640 
0.01587 
0.01586 
0.01433 
0.01430 
0.01427 
0.01424 
0.01413 
0.01412 

DATA FOR JUNE 

PRE-FLASH 

5, 1988 
FOR JUNE S, 1988 

: 117.000 Ih /hr , t o t a l 

SET 
SP VOL 

0.0164 
0.0677 
0.0687 
2.9374 
3.24CkS 
3.5572 
3.9091 
5.77aS 
5 . 8 ^ 2 

VAPOR 
VOLUME TDS 

FRAC ppm 

0.000 246^9 
0.782 265288 
0.715 265475 
0.996 32«44 
0.997 3P8313 
0.997 329735 
0.997 331154 
0.998 33^05 
0.998 337181 

f l u i d Excess 
Equiv. 

WEIGHT FRACTION 
OF INITIAL GAS 

REMAINING IN LIQUID 
C02 CH4 N2 

1.000 1.000 1.000 
0.049 0.026 0.016 
0.048 0.025 0.015 
0.001 .000 . ' t o t 
0.001 .000 j m P 
0.001 . m ^ .000 
0.001 . T O I I .000 

.000 .000 .000 

.000 .000 .000 

Enthalpy 

TDS 
C02 
CH4 
N2 

«t % Steam 

ppm 

246729 M3m 
3TO1.8 ppm 

44.6 ppm 
;^.0S ppm 

0 
0.00 , 

^ 
OF GASES 

IN VAPORcfitt^E 
012 CH4 

^ 0 

m 
14950 
14669 
14484 
14305 
13648 
13607 

621 
615 
183 
179 
177 
175 
167 
166 

• M i 

H20 
C02 
CH4 

p^ 
Tota l : 

•--PARTIAL 
N2 C02 

0 291.5 
1097 
1087 
320 
314 
310 
306 
292 
291 

16.6 
16.3 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 

CH4 

13.2 
0.6 
0.6 

.0 

.0 

.0 

.0 

.0 

.0 

J a i . 7 

I W " l l 2 
21.9 

1308 psia 

PRESSURES 
N2 

21.9 
0.6 
0.6 

.0 

.0 

.0 

.0 

.0 

.0 

H20 

981.7 
521.5 
516.5 
27.2 
25.0 
23.0 
21.1 
14.7 
14.4 

confo rms to 
Heat losses 

: 

to low pressure separator 
NaCl thenrodynanics 
Temp loss = 6.7 F 

TOTAL 
PSIA 

1308 
539 
534 
28 
25 
23 
21 
15 
15 

KPA 

9018 
3717 
3680 

190 
174 
160 
147 
103 
101 

mg/kg 
na/kg 

DEG C 

295.3 
256.1 
255.6 
126.7 
123.9 
121.1 
118.3 
107.2 
1%.7 

o 
33 
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APPENDIX E 

BRINE DATA AND STEAM FLASH MODELING 
SALTON SEA SCIENTIFIC DRILLING PROJECT 

^}i-lm^< 
^i^ffi^. *"" h 

6CK) 

FIGURE 1 

FLASH INITIATION CONDITIONS 

KENNECOTT STATE 2-14 

JUNE 5 1988 

^ 

m 

• • ^ ^ ^ ' 

5% 

seo -

570 -

• » • " » ' 

CD 

•o 

LJ 

at 

560 -

-% 550 -
Ul 2000 

540 

#URE WATER VAPOR PRESSURE 
.jraR REFERENCE ONLY ) 

DOWN HOLE P/T SURVEY 

4000' 

FLASH INITIATION 
1360 psia. 570 2 deg r Qt 3160 Ft 

4500 
5000 

—I 1 r 1 1 r— r : — i 

1400 1500 1600 1700 1800 1900 2000 2100 2200 800 900 1000 1100 
PRESSURE (psiQ I 

1200 1300 



1 
ADDENDUM F 

MISCELLANEOUS SUPPORTING CALCULATIONS 

M 

Y 

D 
R 
A 
F 



ADDENDUM F 

MISCELLANEOUS SUPPORTING CALCULATIONS 

A. Effect of Scale Buildup on Brine Orifice Plates 

1. Effect of bore c3iaineter reduction 

Flow rate through a clean orifice = 

(ASME,- 1971, eqn No. 1-5-29) 

Where: £ = mass rate of flow, Ibm/sec 
d [|= diameter of orifice bore, feet 
D Is, inside diameter of pipe, feet 
Fa = Uiermal expansion factor 
C = c|:i 
B = d/l 

= tJnerm; 
C = (frifice discharge coefficient 

g^ = 3|y574 Ibm-ft/lbf-sec' .2 
p. = upstream pressure, Ibf/ft „ 
p- = downstream pressure, Ibf/ft 
a = fluid density, Ibm/ft 

Rearranging the equatJ 

m = ." "a X C X / 1 - A L \ "^^^ x (2g^/jAP) "'"̂^ 

BIT 

"^Y"" '̂"̂  ̂  (2g^^AP)^/' 

d = 4.8 in, 
D « 12 in. 

Ad =< -0.375 in. m 
D « 12 in. Am = M.160 

2. Effect of rounded adge on orifice " ^ 

For Leg B; d = 7.1464 in. 
D = 12 in. _Ani = -O.Oi 

Ad = -0.25 in. m 

From Marks, 1958, page 3-64, the effect of rounding the 
upstream edge is described by: 

Am = 3.1 X r 
m d 

Where r = r a d i u s of r o u n d i n g , i n c h e s 

For Leg A; r = 0 .188 i n . Am = 3 .1 x 0 .188 = 0 .121 
d = 4.80 i n . m 4 . 8 



For Leg B; r = 0 .125 i n . Am ~ 3 .1 x 0 .125 - 0 .054 
d = 7.1464 i n . m 7.1464 

3 . Combined e f f e c t 

Am = A_m (for round ing) + A m (for d i a m e t e r r e d u c t i o n ) 
m m m 

For Leg A: 

P ^ 
For L^MjB; 

Am = 0 .121 - 0.160 = - 0 . 0 3 9 = -3.9% 

Am = 0.054 - 0 .080 ~ - 0 . 0 2 6 ~ -2 .6^ 
T = ' m 

E s t i m a t e s of Haat Loss Prom F l o w l i n e i ^ 

1. Forced convection r 
Estimated worst case (greatest heat loss) conditions: 

Ambient tem:^Ifature (T ) = 75'̂ F 
Wind velocity Cf) = 29.33 ft/sec (20 mph) perpendicular 

" to pipe Q 
Temperature at oufi^ surface of pipe (T ) = 490 F 
Pipe O.D. (DQ) = l¥.75 in. = 0.896 ft 
Flowline length (L) ^200 ft 

Properties of air at apprj^lmate mean temperature (300 F) , 
taken from Kreith, 1958: f% 

Thermal conductivity (k) ̂ ^^0.0193 Etu/hr-ft-°F 
Kinematic Viscosity (v) - 0.000306 sq. ft/sec 

From Kreith, 1958, eqn #9-3: 

Nu = 0.0239 X ij 0-805 ĝ ,̂ 40,00y< R̂^ < 400,000 
where, Q 

H 
Rjj = Reynolds number « 

h D "» 
Nu = Nusselt number = c o 

k p 
h^ = convective heat transfer coefficient 

T 
^n = ^°Q = 29.33 ft/sec x 0.896 ft = 85,900 

V 0.000306 sg. ft/sec 
Nu = 0.0239 X Rjj°'^°^ = 224 

h = Nu k = 224 X 0.0193 Btu/hr-ft-°F 
D^ 0.896 ft 
o 

= 4.826 Btu/hr-sq ft~°F 



Rate of h e a t l o s s = q = h^A A T = h^iY D^ L(T„-T , ) 
^ c c o s a 

- 4 .826 Btu ^ X1TX 0.896 f t x 200 f t x (490-75°P) 

hr-sq ft P 

= 1.13 X 10^ Btu/hr 

2. Free convection 

Estimated conditions for least heat loss: 
p) 

100°F 
V-' i 0 
T =i^O°F s 

D = lots in. = 0.896 ft 
o 

200 f| 

Properties of |i^ at approximate mean temperature (300 F), 
taken from Kreith, 1958: 

/llr-ft-K = 0 .0193 B t u / i i r - f t - ° F 

P r a n d t l number ( P t p = 0 . 7 1 

qBjO ^ = 0 .444 x 10^ ft°P- cu f t 

( p a r t of Grashof number) - _ 

Y 
From Kreith, 1958, eqn #7-28: 

Nu = 0.53 (Gr Pr)°'^^ 

where Gr » Grashof number. 

Nu = 0.53 X (1.245)°'^^ =56.0 

h^ = Nu k 'rf 56 X 0.0193 Btu/hr-ft-°FA 

F 
^ D„ 0 .896 f t 

o 
= 1.206 B tu /h r - f t -*^P 

T 
q = h^ tf % ^ ' ( tg-T^) 

= 1.206 K rt X 0 .896 X 200 x (490-100) 

= 264,700 B t u / h r , 

3 . E s t i m a t e a v e r a g e h e a t l o s s from f l o w l i n e = 500,000 B t u / h r 
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NOTES REGARDING DOWNHOLE SURVEYS 

1. All temperature data are in units of degrees Fahrenheit. 

2. For the static survey on November 18, 1987, the depth 
reference datum is ground level and all pressure data are in 
units of psig. 

3. For all surveys in June, 1988, the depth reference datum is 
K.&g» 29 feet above ground level, and pressure data are in 
unip^ of psia. 
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PfiBE 1 
PRUETT INDUSTRIES INC. 

89i5 RDSEDALE HWY,BftKERBFIELD Cfl. 
<805) 569-2768 

93311 

SUB-SURFftCE TEMPERATURE SURVEY 

CD. KENNECOTT BEDTHERMflL 
EFF DEPTH 
CfiSING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBINS 
UNITS 

P 
871118 

H 
^ 

_ 
~ 

' r ^ 
i. 

ENGLISH 

CD, KENNECOTT BED­
TIME 
1:00 
1:00 
1:00 
1:00 
1:00 
1 :00 
1:00 
1:00 
1:00 
1:00 
1 :00 
1:00 
1:00 
1:00 
1:00 
1:00 
1 S00 
1:00 
1:00 
1;00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
Is 00 
iS00 

DEPTH 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
e000 
£100 
2£00 
S300 
£400 
£500 
£600 
2700 
£800 
£900 
3000 
3100 
3200 
3300 
3400 

i=a 

1 
rHERMALn 

RUN 01 FIELD 
WELL STAT 
CASING PRESS 
TUBING PRESS 

SALTON 
STATIC 

ELEMENT RANGE 56 -
ZONE 
PICK-UP 
CAL SER NO 

PURPOSE 

SURyEY_ 

B 

6754» 
28339 

STATIC 

DAIA 

^RUN 01 FIELD 
P/T y ^ GRAD 

120. 6 
157.2 
176.4 
195.8 
£12.0 
£32. 7 
£41.0 
£52.4 
£64.4 
276.3 
£87.3 
£98.3 
310.4 
323.0 
335. 4 
349.8 
357,9 
369.4 
380.4 
390.5 
400.7 
409. E 
417,7 
4£7.8 
437.0 
446.5 
452.4 
457.9 
464.3 
470.6 

p0. 000 
p . 000 
0 ^ 0 0 
0.M10 
0.000 
0 . 0 0 ^ 

0.00r^ 
0. 000 [p 
0.000 in 
0. 000 
0. 000 
0. 000 
0.000 
0, 000 
0, 000 
0. 000 
0.000 
0. 000 
0. 000 
0.000 
0. 000 
0. 000 
0. 000 

- '. 0, 000 
0.000 
0. 000 
0. 000 
0. 000 
0. 000 
0.000 

1 
1 

SALTON 
TIME 
1:00 
1:00 
1:00 
1:00 
1S00 
1:00 
1:00 
1:00 
1:00 

\ f 1:00 

T 1:00 
1:00 
1:00 

m 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 
1:00 

SEA WELL £-14 
TOOL HUNG 
ON 
OFF 

BOTTOM 
BOTTOM 

STATE 

661 ZERO POINT GRD 
SHUT-IN 
DN-
MPP 

PROD 

TEMPERATURE 

SEA 
DEPTH 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 

«- 5000 
f^ 5100 

^ 0 0 
as00 
^ 0 0 
5 4 ^ 
54*80 
550i;{Rf 
5540 ll 
5600 
5660 
5700 
5800 
5900 
6000 

WELL £-14 
P/T 

475.2 
480.7 
485.4 
490. 1 
494. £ 
500.6 
50£. 8 
504.8 
506.8 
509. 7 
511. 1 
514.7 
517.0 
519.4 
52£. 7 
5£6. 7 
530. £ 
535.0 
538. 6 
541. £ 
542,9 
546.4 
546.4 
546.0 
546.4 
545.7 
547.4 
548. 1 
549.5 
549.9 

STATE 
GRAD 

0.000 
0. 000 
0.000 
0. 000 
0. 000 
0. 000 
0, 000 
0. 000 
0, 000 
0. 000 
0. 000 
0. 000 
0, 000 
0, 000 
0. 000 
0. 000 
0. 000 
0. 000 
0,000 
0. 000 
0. 000 
0. 000 
0. 000 
0, 000 
0. 000 
0, 000 
0. 000 
0. 000 
0. 000 
0. 000 
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PAGE c 

SURVEY DATA 

KENNECOTT GEOTHERMAL 
TIME 
1:00 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 

DEPTH 
6020 . 
6 0 6 0 
6100 
6 1 4 0 

^lA® 
6Pz. 
6 2 0 ^ 
6 24© 
6 £ a 0 
6300 

P/T 
550.6 
549.5 
545.3 
538.9 
536.0 
535.6 
537.9 
540.9 
543.6 

E 5 4 8 . 1 

RUN 01 FIELD 
GRAD 

0. 000 
0. 000 
0. 000 
0. 000 
0. 000 
0. 000 
0, 000 
0. 000 
0. 000 
0. 000 

SALTON 
TIME 
1:00 
1:00 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
1 : 0 0 
0 : 0 0 

SEA 
DEPTH 
6340 
6400 
6500 
6600 
6640 
6680 
6700 
67£0 
6754 

0 

WELL £-14 
P/T' 

551.6 
552.7 
551.6 
553.4 
554. £ 
560.5 
565.5 
568. £ 
571. 1 

0.0 

STATE 
GRAD 

0. 000 
0. 000 
0. 000 
0. 000 
0. 000 
0, 000 
0. 000 
0. 000 
0. 000 
0, 000 

BY C.WEAVER L 

M 

H 
A 

R 
A 

F 
T 



I ; -

640.0 

580.0 „ 

480.6 

400.0 _ 

320.0 

240.8 

160.8 

8Q.8 
3.a 800 0 t6S0 0 2400.0 3200.0 4000.0 4800.0 S800.8 8400 0 7200 0' 
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PRUETT INDUSTRIES INC. 

8915 RDSEDALE HWY,BAKERSFIELD CA. 9331£ 
(805) 5e9-£768 

SUB-SURFACE PRESSURE SURVEY 

CD, KENNECOTT GEOTHERMAL 
EFF DEPTH 
CASING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBING 
UNITS 

871 
p) 
118 

iR 

ENGLISH 

RUN lA FIELD SALTON SEA 
WELL STAT STATIC 
CASING PRESS 
TUBING PRESS 
ELEMENT RANGE 0 - 3969 
ZONE 
PICK-UP 6754' 
CAL SER NO. ££335-4A 

WELL £-14 STATE 
TOOL HUNG 
ON BOTTOM 
OFF BOTTOM 
ZERO POINT GRD 
SHUT-IN 
DN-PRDD 
MPP 

L PURPOSE STATIC PRESSURE 

SURVEY DATA 

CO. KENNECOTT GEOTHERMAL 
TIME 

! 1:00 
1 1 :00 
J 1 :00 
? 1 . 00 

DEPTH 
500 
1000 
£000 
3000 

P/T 
66.9 

310.3 
785.3 
1£55.3 

^ 
N lA FIELD SALTON SEA 
GRAD TIME DEPTH 
000 1:00 4000 
487 1:00 5000 
75 1:00 6000 

1:00 6754 

Tf 

BY C.WEAVER 

WELL £-14 STATE 
P/T GRAD 

1711.£ .456 
£160.6 .449 
£597.1 - .436 
£935.3 .449 

Y 

- •;, ' " • ~ ' S ' •- i., 

D 
R 

A 

T 



3000.0 

2500.0 . 

2000.0 ^ 

1500.a 

1000.0 

500.0 

BAKERSFIELD. CA 
(805) 589 2768 6 x 9 INCHES 

0.0 
800:8 !600.0 2400.0 3200.0 4000 0 4800.0 5600.0 6400 0 7200 8 
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PRUETT INDUSTRIES INC. 

8915 ROSEDALE HWV,BAKERSFIELD CA. 
<605) 589-2766 

9531 £ 

SUB-SURFACE TEMPERATURE SURVEY 

CD. KENNECOTT GEOTHERMAL 
EFF DEPTH 
CASING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PER.'=̂  
TUBING 
UNITS 

P : 
06056,'^ 

n 
- j ^ 
-

ENGLISH I 

1 
CD. KENNECOTT GEOTHERMAL 

TIME . 
1 :00 
1 :00 
i : 00 
1 :00 
1:00 

DEPTH P/T 
500 503. £ 
1012:0 516.0 
1500 530,5 
£0;?0 546. 8 
£500 560.6 

RUN 01 FIELD 
WELL STAT 
CASING PRESS 
TUBING PRESS 

SALTON SEA WELL £-14 
FLOWING TOOL HUNG 

ON 
OFF 

BOTTOM 
- BOTTOM 

STATE 

ELEMENT RANG££73 - 654 ZERO POINT £9' 
ZONE 
PICK-UP 
CriL SER NO. 

PURPOSE 

SHUT-IN 
N/A ON--PROD 
2Q739A MPP 

FLOWING TEMPERA" 

iyByiY_DnTA 

yLN 01 FIELD 
«•« GRAD 

izn 000 

ll0£6 

:M 
.028 « 

SALTON SEA 
TIME DEPTH 
1;00 3000 
1:00 3500 
1:00 4000 
1:0«. 4500 
1:00 5000 

'URE 

WELL £-14 
P/T 

566. 3 
571.0 
572.5 
573.6 
575. 1 

STATE 
GRAD 
. 015 
. 006 
.003 
. 002 
. 003 

BY C. WEAVER 

Y 

D 
R 

A 
F 
T 



BAKERSFIELD. CA 10 X 10 TO Vj INCH 
(805) 589-2768 6 x 9 INCHES 

BSO.Q 

B 6 0 . 0 

B 4 0 . 0 

B 2 0 . 0 

BOO.O 
. 0 aOO.O IBOO.O 2 4 0 0 . 0 3 2 0 0 . 0 4 0 0 0 . 0 4 0 0 0 . 0 BBOO.O 
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PRUETT INDUSTRIES INC. 

8915 ROSEDALE HWY.BAKERSFIELD CA. 
(605) 585-2768 

9351£ 

SUB-SURFACE PRESSURE SURVEY 

CD. KENNECOTT GEOTHERMAL 
EFF DEPTH 
CASING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBING 

060f 

^ 

UNITS ENGLISH L 

RUN lA FIELD SALTON SEA 
WELL STAT FLOWING 
CASING PRESS 
TUBING PRESS 
ELEMENT RANGE 0 - 5001 
ZONE 
PICK-UP 
CAL SER NO. PI£54 

WELL £-14 
TOOL HUNG 
ON BOTTOM 
OFF BOTTOM-
ZERO POINT 
SHUT-IN 
ON-PROD 
MPP 

STP! • d 

PURPOSE FLOWING PRESSURE 

SURVEY DATA 

CD. KENNE 
TIME 
1:00 
1:00 
1 :00 
1 :00 
1:00 
1 :00 

ICDTT GEDTHERMALi 
DEPTH 

0 
1500 
1600 
1600 
£000 
£250 

P/T 
5£9, 8 
7E7.£ 
791.6 
840. 9 
896.5 

. 974.1 

BY C. WEAVER 

lMf UN lA FIl GRAD 
000 
15£ 

7 
S78 
31 

Y 

LTON 
TIME 
1:00 
1 :00 
1:00 
1 :00 
1:00 
1:00 

SEA 
DEPTH 
£500 
3000 
3500 
4000 
4500 
5000 

WELL £-14 
P/T 

1065.6 
1£63.9 
1434.7 
1699.8 
1919.£ 
£140.£ 

STATE 
GRP.D 
. 556 
.411 
. 43£ 
, 430 
.4 39 
. 442 

... , i * ^ it 

D 
R 

A 
F 
T 

\ f 



BAKERSFIELD. CA 10 x 10 TO V; INCH 
(805) 589-2768 6 x 9 INCHES 

2400.0 

2000.0 

IBOO.O 

1200.0 

aoo.o 

400.0 
-800.O .0 800.0 IBOO.O 2400.0 3200.0 4000.0 4800.0 BBOO.O 
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PRUETT INDUSTRIES INC. 
8915 RDBEDALE HAY, BAKE~S":iE;-D CA. 9333.S 

<e<?5) ^69-2766 

SUB-BURF.ADE TENPERATUr^E SURVEY 

CD. KENNECOTT GEOTHERi'̂ lAL. RUM OS; FIELD SAL 
EFt-- DEPTH 
CASING 
LINER 
DATE 061£^ 
ELEVATION [ni 
MAX TEMP 
PERF j[ 
TUBING 
UNI"?"S ENGLISH L 

U!?-! :=j f 1"̂  .- FLOWING 
CASING-PRESS 
TUBING PRESS 
ELEMENT RA-'CGE 56 -
2̂ <̂ !c; 

PlD'ii-UP N/A 
CAL SER NO. £6339A 

b - o l 

WELL £-.'. 4ST>"r'E: 
TOOL HiJNS 
0^; BCTTD^• 
OFF BOTTOM 
ZEHD P5:vT c"3' 
SHUT-IN 

MPP 

PURPOSE FLOWING TEMPERATUR' 

SURVEY DP.TCi 

CO. KENNECOTT GEOTHERMP.IIXilRUN 0£ FIELD SAL'ON SEA 

m 
TIME 
1 ;O0 
1 :00 
1 :00 
1 :O0 
1 :00 

DEPTH 
500 
lOOO 
150? 
£000 
£500 

P/T owl 
532. & 
5.1.1. 1 
523. S 
536. 8 
555. 9 

I G R A D 
0. 0.S;? 
.015 

(kSf-̂ ^ m̂-
' C3^„ 

BY C. WEAVER 

Y 

TIME 
! : 00 
1 ;00 
1 :0? 
1 :00 
1 :C(? 

DEPTH 
3000 
3500 
40;?3 
4500 
5000 

P/T 
559. 7 
565. e 
5S6.5 
567. 5 
56S.9 

WELL 2-14STATP 
GRAD 
,. » • & 

. Sl£ 

. 001 . 

. 002 

. 003 

D 
R 

A 
F 
T 

.;-'J 



BAKERSFIELD, CA 10 x 10 TO '/i INCH 
(605) 589-2768 6 x 9 INCHES 
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PAGE 1 
•*?4 PRUETT INDUSTRIES INC. 

8915 ROSEDALE HWY,BAKERSFIELD CA. 933l£ 
(805) 589-£768 

061£88 

H 

:r̂  

CO. KENNCOTT GEO. 
EFF DEPTH 
CASING 
LINER P 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBING 
UNITS ENGLISH 

CO. KENNCOTT GEO. 
TIME DEPTH 
1:00 1000 
1 :00 £000 
1:00 3000 

5yBrSUBEBQi_EBiiSyRE_syRyEY 

RUN £A FIELD SALTON SEA 
WELL STAT FLOWING 
CASING PRESS 
TUBING PRESS 
ELEMENT RANGE 0 - 5001 
ZONE 
PICK-UP 
CAL SER NO. PI234 

WELL 2-14 STATE 
TOOL HUNG 
ON BOTTOM 
OFF BOTTOM 
ZERO POINT 29 
SHUT-IN 
DN-PRDD 
MPP 

L PURPOSE FLOWING GRADIENT 

P/T 
678.8 
870.2 
1196.0 

y 
SyRyEY_DATA 

UN £A FIELD SALTON SEA 
GRAD TIME DEPTH 
.000 1:00 4000 
.191 1:00 5000 
. 326 0:00 0 

WELL £-14 STATE 
P/T 

16£5.5 
£053.9 

0.0 

GRAD 
. 430 
.4£e 

0. 000 

A 

m;'-"S: D 
R 

A 
F 
T 



M BAKERSFIELD. CA 

(805) 589 2768 
10 X J O r o '/2 INCH 
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PRUETT INDUSTRIES INC. 
8915 RDSEDALE HWY,BAKERSFlELD CA. S35i; 

(805) 589-2768 

SUB-SURFACE TEMPERATURE _BURVEY 

CD. KENNECOTT GEOTHERMAL 
EFF DEPTH 
CASING 
LINER 
DATE 0514^ 
ELEVATION \f 
MAX TÊ ;P 
PEriF 
TUBING 
UNITS ENGLISH 

^ 

L 

RUN 03 FIELD SALTDN SEA 
WELL STAT FLOWING 
CASING PRESS 
TUBING PRESS 
Ei_EMENT RANGE 58 - 651 
ZONE 
PICK-UP N/A 
CAL SER NC. £8559A 

WELL £-14 S 
TOOL HUNG 
ON BOTTOM 
OFF BOTTOM 
ZERO POINT £9' 
SHUT-IN 
ON-PROD 
MPP 

TA-

PURPOSE FLOWING TEMPERATURE 

SURVEY DATA 

CD- KENNECOTT GEOTHERMAL 
TIME 
1:00 
1:00 
1 :0O 
1 :0O 
1:00 

DEPTH 
500 
1000 
1500 
2000 
£500 

P/T U 
501.6 
512. 8 
5£5. 0 
535.7 
551.0 

BY C. WEAVER 

M GRAD 
). 000 

.031 

LTON 
TIME 
1 :00 
1:00 
1:00 
1 :0O 
1:00 

SEA 
DEPTH 
3000 
3500 
4000 
4500 
5000 

WELL £-14 
P/T 

562. 4 
566. £ 
572.5 •• 
575. £ 
573. 6 

STATE 
GRAD 
, 0£3 
, 012 
. 003 
. 00 i 
,001 

Y 

'V 

% 

B 
R 

A 
F 
T 



BAKERSFIELD, CA 10 X 10 TO V2 INCH 
(805) 589-2768 6 x 9 INCHES 

8 8 0 . 0 

BBO.O 

B 4 0 . O . 

B 2 0 . 0 

BOO.O 
0 . 0 BOO.O 1 8 0 0 . 0 2 4 0 0 . 0 3 2 0 0 . 0 4 0 0 0 . 0 4 8 0 0 . 0 BBOO.O 



PAGE 
PRUETT INDUSTRIES INC. 

8915 RDSEDALE HWY,BAKERSFIELD CA. 9331£ 
(805) 589-2768 

SUB-SURFACE PRESSURE SURVEY 

CD. KENNECOTT GEOTHERMAL 
EFF DEPTH 

CAS I CASING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBING 
UNITS 

P" 
061^8 

[ni 

1 
^ 

ENGLISH 

RUN 3A FIELD SALTDN SEA WELL £-14 STATE 
WELL STAT FLOWING TOOL HUNG 
NG PRESS ON BOTTOM 
TUBING PRESS 
ELEMENT RANGE 0 - 5001 
ZONE 
PICK-UP N/A 
CAL SER NO. PI234 

OFF BOTTOM 
ZERO POINT 
SHUT-IN 
DN-PRDD 
MPP 

L PURPOSE FLOWING GRADIENT 

I BU RV E Y.DATA f̂  V.̂  l nJ^ i l / ^^ /y Sf) 

M CO. KENNECOTT GEDTHERM 
TIME DEPTH P/ 
1:00 1000 655.6 
1:00 £000 827.7 
1:00 3000 1106.2 

C.WEAVER 

RUN 3A FIELD SALTDN SEA 
GRAD TIME DEPTH 
0.000 1:00 4000 
.172 1:00 5000 
JF!78 0:00 0 

WELL 2-14 
P/T 

1519.6 
1950.2 

0.0 

STATE 
GRAD 
.413 
.431 

0. 000 

A 

Y 

i f r ^ ^ . 

. s & s m ^ : ••:"-' 

J « r - : ^ . - z. 
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BAKERSFIELD. CA 

(805) 589 2768 
10 X 10 TO V; INCH 

6 x 9 INCHES 
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i -4GE1 
PRUETT INDUSTRIES INC. 

8915 RDSEDALE HWY,BAKERSFIELD CA. 
(605) 589-2768 

93512 

SUBrSURFACE_T.EM.PERATURE_.SURyEY 

CO. KENNECOTT GEOTHERMAL RUN 04 FIELD SALTDN SEA 
WELL STAT FLOWING 
CASING PRESS 
TUBING PRESS 
ELEMENT RANGE273 - 654 
ZONE 
PICK-UP N/A 

J- CAL SER NO. 2S739A 

EFF DEPTH 
CASING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBING 
UNITS 

F 
0 6 2 0 ^ 

H L' U 

ENGL I Si 

WELL 2-14 S" 
TOOL HUNG 
ON BOTTOM 
OFF BOTTOM 
ZERO POINT 29' 
SHUT-IN 
ON-PROD 
MPP 

ATE 

" L PURPOSE FLOWING TEMPERATURE 

SURVEY DATA 

•3 

- • , 1 

CD. KENNECOTT GEDTHERMALoj] 
TIME DEPTH P / T D W 
1 : 0 0 5 0 0 5 0 7 . 4 
1 : 0 0 1000 5 2 0 . 0 
1 : 0 0 1500 5 3 1 . 8 
1 :00 2 0 0 0 5 4 5 . 7 
1 :00 £ 5 0 0 5 5 9 . 2 

BY C. WEAVER 

RUN 04 FIELD SALTON SEA 
GRAD TIME DEPTH 
0.000 1:00 3000 
.025 1:00 3500 
0,£4 1 :00 4000 

i:00 4500 
1:00 5000 

WELL £-14 
P/T 

573.0 
579, 5 
580.9 
5Sl,6 
582, © 

9" FATE 
GRAD 
.027 
,013 
, 005 
. 002 
.000 

D-
R 

A 
F 
T 



BAKERSFIELD, CA 10 x 10 TO % INCH 
(805) 589-2768 6 x 9 INCHES 

•: -:-"Mfr:-'M fr • '"F : :-:M: •".'fr-: :. • ' . ' . ' • ' - " • • • • : • " ' ' - • : • . : '..:•:-•-r--.Ffr:-; "-:.•-•--

';- : ' -• •; • -. -. ;_; :,.-; , . ::-.- ' • - - . - . . ' - .- •• • • . - . - , • • ; - . . : : , ,:, • . fr-.frfr . ; - - : : f r 

••:,;'tefrF-:frfrT •te.frrite^frfriFEi.:: ::'[.,:: 1 ' :'te.te. .•:• ••- te :." • - fr . . ; :: : : / . , • : • ; fr-:'-,teF::-teM.te::'te 

0 0 0 , 0 _ : . . : . • :M;.M-.-:-FfrM::fr ! ; J j l 1 1 " 1 ^ J J ! l " ' , ' 1 , j ; M " E ' ' - l ^ ' ' ' ' '" " i l ' " : M M ^ Mp^frfr :-fr- - : 

i;;::|:;fr::i,:te-fr::frFEp;tefr.:MFFfrfr[;teEM::::tetefr-E^-:'̂  l̂ fr r \ . : r - ' . ' i \ x : - i" - f -̂ [tltl ' l ' E frfr-fr'^tefrfr^^E^: :''M 

frEfrFEE^FfrEFfrfrFfrEiFfrEi FMEpfrFFterEFfrfrfrfrF FM: fr x ' ^ : J-fr̂ -frfr'- '^:itel-^-^'EM^•^- te-M-^ V ' " -Mte -lM:--E| fr:|" i : :frF'MF[fr:"-frF[;FFî M '̂'r:-
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• ^ PA5£ 1 
PRUETT INDUSTRIES INC, 

8915 ROSEDALE HWY,BAKERSFIELD CA. 
(805) 589-2768 

95512 

SUB-SURFACE PRESSURE SURVEY 

• m 

CD. KENNECOTT 
EFF DEPTH 
CASING 
LINER 
DATE 
ELEVATION 
MAX TEMP 
PERF 
TUBING 
UNITS 

P 
0626 

L 

ENGL 

GEDTHE 

ĥ& -r 
7^ 
L_ 

.ISH 

-
-

9 

a 
a 

RMAL RUN 4A FIELD SALTON SEA 
WELL STAT FLDWING 
CASING PRESS 
TUBING PRESS 
ELEMENT RANGE O - 5001 
ZONE 
PICK-UP N/A 
CAL SER NO. PI254 

WELL £-14 STR-
TOOL HUNG 
ON BOTTOM 
OFF BGTTG!>1 
ZERO POINT £9' 
SHUT-IN 
D.N-PRDD 
MPP 

CO. KENNECOTT GEDTHERMdjUj] 
TIME DEPTH P/T*^ 
1:00 1000 659.4 
1:00 £000 837.0 
i:0O 3000 11 £1,9 

PURPOSE FLOWING PRESSURE 

SyRVEY..DeiA 

RUN 4A FIELD SALTON SEA WELL £-lA S" 
GRAD 

0. 000 
, 178 
lkfS5 

TIME 
1:00 
1:00 
OsOO 

DEPTH 
4000 
5000 

0 

P/T 
1540.5 
1966-6 

0.0 

GRAD 
. 418 
. 4£S 

0. 000 

BY C. WEAVER 

Y 

.•^•.^:-^^m^^'Xx- D 
R 

A 
F 
T 



BAKERSFIELD. CA 10 x 10 TO ^h INCH 
(805) 589-2768 6 x 9 INCHES 

2000.O 

1 8 0 0 . O 

1 2 0 0 . O 

8 0 0 . 0 

4 0 0 . 0 
0 . 0 B O o T o 1 8 0 0 . O 2 4 0 0 . 0 3 2 0 0 . 0 4 0 0 0 . 0 4 8 0 0 . 0 B6OO.1 



PRUETT INDUSTRIES INC. 
8915 ROSEDALE HWY. E A K E R S F J E L D , CA. 

(805) 5a9-£76e 

PACE 

COMPANY 
FIELD 
WELL NUMBER 
RUN NUMBER 
NUMBER OF RE _ 
PRESSURE R E A B I N G B 

TIME IS M E A S U R ^ 

COMPANY KENNECOTT 
TIME PRES 

06-12-1983 
12:40:00 £053.91 

41:00 2053. 94 
42:00 2053.46 
43:00 2053.36 

KENNECOTT GEOTHERMAL 
SALTON SEA 
£-14 
01 
!ING£ 

START 
END 
FILENAME 

06/12/1938 12:40:00 
06/13/1938 03:43:31 

OlSft2-14.SUR 

12 
12 
12 
12 
12 
1 2 
12 
1 £ 
1 -Zl 
4. I— 

12 
12 
12 
12 
12 
12 
12 
1 2 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
12 
13 
j 3 
13 
13 
13 
13 

44:00 2053.46 
45:00 2053.67 
46:00 £053, 27 
47:00 2053,67 
48:00 2054.43 
49:00 2054.35 
50:00 2053.77 
51:00 2053,51 

;00 
I 00 

053.39 
053. 52 

54:00 2053. 86 
55:00 2054,08 
56:00 2053. 74 
57:00 2053.76 
58:00 2054.23 
59:00 2054.05 
00:00 2033.96 
01:00 2053.65 
02:00 2053.88 
03:00 2053.68 
04:00 2053,57 
05:00 2053.32 
06:00 £053. 65 
06:30 2053.61 
06:35 2054.1£ 
06:40 2054.IS 
06:45 2054,20 
06:50 2053. 85 

06; 2053.64 
07:00 2053.72 
07:05 2054.20 
07:10 2054.24 
07:15 2054.21 
07:20 2053.75 
07:25 2053. 44 

: Dc.\i 
ARE TAKEN 
N HOURS 

=3 

Z3 

RUN 

l,fc-3 
l.%6 

: » 
.98 

1. 19 
. 79 

1. 19 
.1.95 
1.87 
1. 29 
1. 03 
.91 

1. 04 
i. 38 
1.60 
1.2S 
1.28 
1.75 
1.37 
1.4& 
1. 17 
1.40 
1.20 
1.09 
.84 

1. 17 
1 . 1 3 - ; 
1.64 
1.70 
1.72 
1. 37 
1. 16 
1.24 
1.72 
1.76 
1.73 
1.27 
.96 

IN PSIA 

SURVEY DATA 

01 FIELD 
DTI ME 

-.5444 
-
-
-

j -

.5277 

.5111 
, 4944 
.4777 

1 -.4511 
rv-a 4 4 4 4 

IN 4277 
-.4^11 

-
-
-
-
— 
-
_ 
-
_ 
-
_ 
-
-
-. 
-
-
-
-
-
-
_ 
-
-
-
-
-, 
-, 
-. 

, 3777 
, 3 5 ® 
. 3444^ 
. 3277 
.3111 
.2944 
,2777 
.2611 
, 2444 
.2277 
2111 
. 1944 
1777 

. 1511 
1444 
1277 

.1111 

. 1027 
1013 
1000 
0986 
. 0972 
0958 
0944 
.0930 
.0916 
0902 
0888 
0675 

SALTON SEA WELL 
TIME 

13:07:30 
13:07:35 
13:07:40 
13:07:45 
13:07:50 
13:07:55 
13:03:00 
13:08:05 
13:08:10 
13:08:IS 
13:08 5 20 
13:03:25 
13:08:30 
13:06:35 

W S : 08 s 40 
'13:08:45 
13:08:50 
13:08:55 
13:0gj|P«O 

13: oglyfc 
13:09: la. 
13:09: is| 
13 5 09:20 
13:09:25 
13:09:30 
13!09:35 
13:09:40 
13:09:45 
13:09:50 
13:09:55 
13 : 10 ,• 00 
13:10:05 
13:10:10 
13:10:25 
13:10:20 
13:10:25 
13:10:30 
13:10:35 
13:10:40 
13:10:45 

PRES 
2053.49 
2054.05 
2054.23 
2054.43 
2054.06 
2053.53 
2053.44 
2054,09 
2054.32 
2054.53 
2054.25 
2053.86 
2053. 84 
2054.23 
2054.34 
2054.44 
2054.11 
2053,75 
2053.56 
2054.00 
=^054. 16 
=^054. 33 
2 0 ^ . 9 1 
2 0 m . 52 
2053.39 
2 0 5 J p 5 
2054". 02 
2053, & f 
2053.z i 
2053. 19 
2053.24 
2053.75 
2053,87 
2053,81 
2053.41 
2052. 95 
2053.04 
2053.60 
2053.47 
2053.52 

N A M E r J - l -
DP 

1. 0: 
1. 57 
1. SO 
1 - '"w 

1.56 
1. 05 

95 
3.61 
1.34 
2. OS 
1. 77 
1. 33 
1. 36 
1.75 
1. 35 
1. 95 
1. 63 
1,27 
1. IB 
1, 52 
1. 68 
1. 85 
1. 43 
1. 04 
. 91 

1. 33 
1. 54 
1. 33 
.83 
, 71 
, 76 

1. 27 
1. 39 
1, 3 3 

. 93 
- 47 
.55 

1.12 

1. 04 

DTIME 

-.03B1 
-.0847 
-. 083;5 
-.03:9 
-.0SOI 
— Ci'̂ *--"" 

-.0777 
-. 0'753 
-. 0750 
-.07Z^ 
-.0722 
-.0703 
- . 0 £ 9 H 

-.0530 
-.0565 
-.0552 
-.0533 
-.0525 
-.0511 
-.0597 
-.0LS3 
-.0559 
-. 05i.c 
-. 054 1 
-.0527 
-. 05:3 
-. 0500 
-. O'^SB 
-. 0472 
-. 0453 
-. 044'+ 
-. 0430 
-. 04 IS 
-. 0402 
-. 033cr. 

-.0375 
-.035: 
-. 034 7 
-. 0333 
-.0319 



SURVEY DATA 

PAGE 

COMPANY KENNECOTT 
TIME 

13:10:50 
13:10:55 
1 3:11:00 
13:11:05 
13:11:10 
13:11:15 
13:11:20 
13:I 1:25 
13:11:30 
15:11:35 
13 s11:40 
13:11:45 
13:11:50 
13:11:S5 
13:12:00 
13:12:05 
13:12:10 
13: 12:15 
13:12:20 
t 3:12:25 
13:12:30 
13:12:35 
13:12:40 
13:12:45 
13:12:50 
13:12:55 
1 3:13:00 
13:13:05 
13:13:10 
13:13:15 
13:23:20 
13:13:25 
13:13:30 
X wr « M %^ m %^s.J 

13:13:40 
13:13:45 
13:13:50 
13:13:55 
13:14:00 
13:14:05 
13:14:10 
13:14:15 
13:14:20 
13:14:25 
13:14:30 
13:14:35 
13:14:40 
13:14:45 
13:14:50 
13:14:55 
13:15:00 
13:15:05 

PRES 
2053.19 
2052.80 
2053.07 
2053,34 
20Ep) 57 
2053. 43 
2053.[P^. 
2053.-is 
2053.21 :^ 
2053,43 lE 
2053. 42 
2053,40 
2053.13 
2053.17 
2053.22 
2053.41 
2053,13 
2052.90 
2052,53 
2052,58 
2052.67 
2052.67 
2052.48 
2052.11 
2051.74 
2051.60 
2051.55 
2051.10 
2050,67 
2050.26 
2049,70 
2049. 40 
£048,64 
2047.74 
£045.97 
£046.33 
£045. 49 
£044.29 
£042.90 
2041.92 
2040.94 
2039.63 
2038.57 
2037.31 
£035,63 
2034.20 
2032,72 
2031.41 
2029,93 
2028.23 
2027,00 
2025.40 

RUN 
DP 

. 71 

. 32 
cro 

.35 
1. 09 
.95 
. 73 
, 77 
, 73 
, 95 

0 - "^^ 

-65 
|59 

•p. 
« m 
,fiS' 
.42 1 
.OS '̂  
. 10 
.19 
, 19 
. OO 

-.37 
-.74 
-.88 
—, 92 

-1,38 
-1.81 
— 2 . 22 
-2.78 
-3.03 
- 2 . 84 
- 4 . 74 
-5. 51 
-5. 15 
-S-99 

- a . 19 
-9. 56 

-10.56 , 
-11. 54- " 
-12.85 
-13,91^ 
-15.17 
-36.85 
-18.28 
-19.76 
-21.07 
-22.55 
-24.25 
-25.48 
-27, e m 

0 3 FIELD 
DTIME 

-. 0305 
-.0291 
-.0277 
-. 0253 
-.0250 
—.0236 
-.0222 
-.0203 
-. 0 2 94 
-. 0130 
-. 0165 
-,0152 
-, 0138 
-.0125 
-.03 11 
-.0097 
-.0083 
-.0059 
-.0055 

[ay. 0041 
u«. 0027 

.Moo 

. OiiMdk 

. 0 0 ^ 

. 0042 

.0056 
, 0070 
.0084 
.0098 
, 01 12 
.0125 
- 0139 
.0153 
.03 67 
.0181 
.0195 
. 0209 
.0223 
. 0237 
. 0250 
. 0254 
.0278 
. 0292 
.0306 
.0320 
. 0334 
.0348 
. 0362 
.0375 
.0389 
. 0403 

SALTON SEA WELL 
TIME 

13:15:20 
13:15:15 
13:3 5:20 
13:15:25 
13:15:30 
i J : i uj : j j . ^ 

3 3:15:40 
13;15:45 
13:15:50 
13:15:55 
13:16:00 
13:16:05 
13:16:IO 
13:15:15 
13:16:20 
13:16:25 
13:16:30 
13:16:35 
13:16:40 
13:15:45 
13:16:50 
13:15:55 
13:17:00 
13:17:05 
13:17:10 
13:17:15 

Ŷ .-3 7:20 
13:17:25 
13:17:30 
13:17:35 
13:l1iT|0 
13: 17^45 

PRES 
2023.96 
2022.39 
2021.15 
2019.51 
2018.20 
2015,50 
2015.29 
2013.92 
2012.57 
2011.31 
2009.98 
2008.72 
2007,39 
2005.13 
2004,64 
2003.55 
2002.27 
2001.13 
2000.04 
1993.69 
1997.52 
1995.19 
1995. 33 
1994.02 
1993.13 
1991.95 
1990.43 
1990.00 
1988.76 
1987.99 
1965.77 
1985.73 

135l7:5!3ES.9a4.74 
13:17:51 
13:18:00 
13:18:05 
33:18:30 
13:18:15 
13:18:20 
13:18:25 
13:18:30 
13:18:35 
13:18:40 
13:18:45 
13:18:50 
13:18:55 
13:19:00 
13:19:05 
13:19:lO 
13:19:15 
13:19:20 
13:19:25 

11983.83 
19^2, 71 
l f % . g 9 
1 9 8 0 ^ 9 

197C«4 
1979.11 
1 9 7 8 . ^ 
3 977,49 
1976.65 
1975.89 
1975.07 
1974.30 
1973.55 
1972.71 
IS72.05 
1 9 7 1 . "-'••-' 

1970.56 
3 969.79 
1969.19 

NAME. 2-14 
DP 

-28.52 
-30.09 
-31.33 
-32.97 
-34.23 
-35.33 
-37.19 
-33. 55 
-39.32 
-'ll. 17 
-42.50 
-43.75 
-45.09 
—45. 35 
-47.54 
-43.92 
-50.2 3 
-51.30 
-52. 44 

-54.35 
-55.29 
-57.15 
-53.45 
—59.35 
-50.S3 
-52.00 
-52.43 
— 53a 70 
-54.49 
_ i : IT- -7 T 

" G o . / wj 

-57.74 
-63.65 
-69.77 
-70,49 
-71.59 
-72,54 
-73.37 
-74, IS 
-74.99 
-75,53 
-75.59 
-77.41 
-78.18 
-73. 93 
-79.77 
-SO.43 
—31 .25 
-31.93 
-82.59 
-83.29 

DTIr.-;E 
.0417 
.0431 
. 04^-15 

. 0''iS3 

. 0473 

. 0457 

. 0500 

. 0 5 1 •'i-

. OS.1'3 

. O L M -

. eLS£ 

. 05 70 

. 0584 

. 0593 

.05: 2 

. 0525 

. 0539 

. 0553 

. 0557 
, 0531 
. 0595 
, 0709 
. 07 23 
. 0737 
. 0750 
. 0 7 5 M 

, 0773 
. 0793 
.03-J'5 
. os.r:o 
. 0334 
. 0343 
. 03 52 
. 0675 
. 0339 
. 0903 
. 09 2 7 
.0931 
. 0945 
. 0959 
. 0973 
. 093 / 
. 1000 
. 1014 
. 2 033 
. 1043 
. :055 
. 1070 
a ll?3'V 

- 1 - •!• 

1 1 -z- ---



PAGE 

SURVEY DATA 

COMPANY KENNECOTT RUN Ol 

13 
13 
13 
13 
13 
13 
13 
13 
1 -7 

15 
13 
13 
13 
13 
13 
13 
13 
13 
13. 
13 
13 
13 
3 3 
1 3: 

13. 

13 
1 T _ 

13. 
3 3. 

1 a ^ • 

13. 
1 - ^ 

1 3 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
13: 
1 ";• a 
.. u.» a 

13: 

TIME 
a 1 0 

: 19 
: 39 
: 19 
a I e 

: 19 
: 20 
:20 
:20 
:20 
: 20 
:20 
: 20 
:20 
:20 
.20 
20 
20 
•Z' 1 

• " ' ^ 

• 1 ' - 1 

21 
2 •• 

•Z ' 1 

21 
21 
21 
• Z ' 1 

c 1 

2 1 
3 w 

• z . •:• 

ii:! ji! 

22 
Liz! 

• = • • : : • 

-*• -Z' 
1— k. 

22 
a — k - • 

22 
CiZ. 
.-J, .;̂-

23: 
23: 
23. 
23: 
23. 
23 
23: 
Ca^ . 

23; 
2 3 • 

:30 
:35 
:40 
:45 
:50 
:55 
:00 
:05 
: 1 0 
: 1 5 

:20 
• '~''—. 

:30 
:35 
:40 
:45 
:50 
:55 
iOO 
:05 
:10 
. 15 
20 
.25 
.30 
"71-̂  

40 
45 
50 
55 
00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
00 
05 
10 
15 
20 
25 
30 
W W 

49 
59 

PRES 
1958.58 
1957.94 
2 957.27 
1955.50 
1 9 5 p 0 5 
195kF75S 
1955. 1̂ ^ 
1954.'iff^ 
1953. 84 
1953.44 
1952,91 
1952,53 
1951,95 
1951.52 
1951,08 
1950.81 
1950.25 
1959,99 
1959.64 
1959.21 
1956.73 
1953.47 
1953.20 
1957.88 
1957.47 
1957.12 
1955.61 
1955.53 
1955.27 
1955.OS 
1955.78 

1955.35 
1955.00 
1954.84• 
1954.31 
1954.26 
1953.98, 
1953,75 
1953.-55 
1953.43 
1953,16 
1953,1£ 
1952,77 
1952,69 
1952,42 
3 952,36 
1952,08 
1952,11 
1951,79 
1951,46 
1951,17 

DP 
-S3.90 
-84. 54 
-65.21 
-35.33 
-S5. 43 
-35.90 
-S7.47 
-87.99 

.̂—. —So. 54 
1^-89.04 

-89.57 
-||B9. 95 
- ^ . 53 
-90.^5 
-9l.%0 

-ikm 
-92,49 n 
-92.34 U 

xi:% u 
-94,01 
-94,28 
-94,50 
-95.01 
-95,35 
-95,57 
-95,90 
-95,21 
-95. 40 
-96.70 
-96.91 
-97. l£jr 
-97. 4^M 
--97Ji.., 64-'•'=•- -
- 9 - ; ^ 9 7 - . 
-98;-££ 
-98.50 
-98.73 
-98.93 , 
-99. 05.^ I 
-99.32 ; 
-99. 36 Sf : . 
-99. 71 •' 
-99.79 

-100,06 
-100-. 12 
-100,40 
-100.37 
-100.69 
-101.02 
-101.31 

-I ELD 
DTIME 
a 1139 
a 1153 
.1157 
. 1131 

- 1 Cî "̂. 

a 1209 
^ Z' 'Z- *? 

a 1237 
. 1250 
. 1254 
. 1273 
. 1292 
1305 
1320 
1334 

. 1343 
1362 
1375 
1369 
1403 
1417 

^ik^^ 
W^ 
14^9 
1 4 ^ 

. I4S7* 
1500 

. 1514 
1528 

. 1542 
1556 

. 1570 

. 1564 
1593 
1612 

. 1625 
1639 

. 1653 
1667 

. 1681 
1695 
1709 
;i723 
El 737 
.1750 
1764 
1778 

. 1792 
1806 
1820 
1859 
1887 

SALTON SEA WEL 

1 %̂  

1 3 
1 3 
1 3 
1 w 

13 
1 •? 

• T 

^ w 

13 
•? " 7 

13 
13 
1 3 
X a^ 

1 3 
X al» 

13 
1 a ^ 

1 3 
1 a ^ 

13 
1 3 
13 
3 3 

13 

V^ 
1̂ 3 
1 3 
.fc 1 — ' 

*! ~2 

13 
13 
13 
13 
13 
1 3 
1 "7 

13 
13 
13 
13 
33 
13 
13 
13 
13 
13 
13-
13 
1 T • 

13 

TIME 
•24:09 
.24:19 
.24:29 
:24:39 
24:49 
:24:59 
.25:09 
:25:19 
• 25:29 
. 05.30 
25 : 49 
25 :59 
26 :09 
• 25:19 

Z ' P a ••-•0 

:26:39 
25:49 
. 25:59 
27:09 
27: 19 

.27:39 
27:49 
.27:59 
28:09 
:28:19 
•28:29 
:28:44 
29:14 
: 29:44 
:3Cwi4 

:3C04 
:31 : i ^ 
.31 :4'» 
32:14' 
: 32:44 
! 33:14 
:33:44 
34: 14 
:34:44 
!35:14 
.35:44 
.36:14 
:36:44 
.37:14 
:37:44 
.38:14 
:38:44 
39:14 
39:44 
40: 14 
40:44 

PRES 
1950.87 
1950.72 
1950.47 
1950-33 
1950.02 
1949.95 
1949.63 
1949.57 
1949. 49 
1949.13 
1949.10 
1948.95 
1948.SO 
1943.79 
1943,70 
1948,50 
1948,55 
1948,45 
1948.57 
1948.42 
1948.53 
1948.60 
1948,43 
1948,35 
1948.33 
1948.42 
1948.62 
1948.84 
1949.26 
1949.61 
1950,26 
1950.90 

ass 1.26 
^ 9 5 1 . 54 
1951.65 
1 9 a . 89 
395s. 14 
195:^E^5 
1953139 
1 9 5 2 . 3 ^ 
1952. 4 ! 
1952.56 
1952.62 
1952.61 
1952.79 
1952.49 
1952.40 
1952.50 
1952.89 
1953.10 
1953.01 
1953,05 

L NAME 2-I'V 
DP DTIME 

-101.61 
-101.75 
-102.01 
-102. 15 
-102.45 
-102.53 
-102.30 
-102.9: 
-:02.99 
-103. 3'^: 
-103.33 
-103.53 
-103.66 
-103.59 
-103.73 
-103.63 
-103. 83 
-104.02 
-103.91 
-104.05 
-103.9S 
-103.S3 
-104.05 
-104.12 
-104.15 
-104.05 
-103.35 
-103.54 
-103,22 
-102.37 
-102.22 
-101.5.--
-101,22 
-lO'O, 94 
-100,33 
-100.59 
-100.34 
-100.13 
-100.09 
-100,11 
-100.05 
—99,92 
-99.85 
-99,87 
-99.69 
_g-3_ 03 

-100.03 
-99,93 
_ 0 0 cr; ••̂  

-99.33 
-99.47 
-99.43 

1 9 1 M-
194 3 
1970 
1 9 '̂  3 
2 til £ 5 
20S3 
2031 
2109 
^ 1 w 1' 

2154 
2 1S 3 
2330 
2248 
2275 
2303 
,Z.\j:jtl^ ^. 

2359 
2337 
24 2 4 
2442 
2470 
2'•19 3 
•Z- cr c "^ 

C'^ '̂, "7 

. 2531 

. 2509 
r '£"£37 

• w 0 .• tx 

• w / O w 

. 254 5 
I d 'ẑ  c'- 0 

a 30 1 2 

a 3095 
. 3 -I 78 
. 3253: 
3345 
3423 
. 3512 
. 3595 
. 3573 
3752 
3345 
3923 
. 4012 
. 4095 
.4173 
. 4252 
. 4345 
. 4428 
.451 2 
4 595 
. 4573 



SURVEY DATA 

"'nG3 

COMPANY KENNECOTT 
TIME 

13:41:14 
13:41:45 
13:42:45 
13:43:45 
13:44:45 
13:45:45 
33:46:45 
13:47:31 
3 3:52:31 
13:57:31 
14:02:31 
14:07:31 
14:12:31 
14:17:31 
14:22:31 
14:27:31 
14:32:31 
14:37:31 
14:42:31 
14:47:31 
14:52:31 
14:57:31 
15:02:31 
15:07:31 
15:3 2:31 
15:17:31 
15:22:31 
15:27:31 
15:32:31 
15:37:31 
15:42:31 
15:47:31 
15:52:31 
15:57:31 
16:02:31 
16:07:31 
16:12:31 
16:17:31 
16:22:31 
16:27:31 
16:32:31 
16:37:31 
16:42:31 
16:47:31 
16:52:31 
16:57:31 
17:02:31 
17:07:31 
3 7:12:31 
17:17:31 
17:22:31 
17:27:31 

PRES 
1952,95 
1953,16 
1953,58 
1953,45 
195^)70 
1954.IS 
1954. pr^ 
1954. r # 
1954.40 
1955.20 
1955,29 
1941.76 
1937.86 
1938.03 
1936.38 
1938.53 
1938,15 
1938,35 
1938.51 
1938.86 
1939.23 
1939.43 
1939.63 
1939.64 
1939.61 
1939.80 
1940.04 
1940.30 
1940,33 
1940.62 
1940.55 
1940.65 
1941.33 
1941.45 
1941.59 
1942. 1-2 
1942, 12 
1942.19 
1942.64 
1942.99 
1942.88 
1943.13 
1943.16 
1943.04 
1943.70 
1944.01 
1944,£6 
1944.60 
1944.33 
1944,37 
1944,44 
1944.22 

-99. 
-99. 
-98. 
-99. 
-98. 
-98. 
-98. 
-98. 

;--98. 
L&-97. 

-(67, 

-lILp. 
-114. 
-114. 
-114. 
-113, 
-114, 
-114, 
-113. 
-1 13. 
-113, 
-113. 
-112. 
-112. 
-112. 
-112. 
-112. 
-112. 
-112, 
-111, 
-111. 
-111. 
-111. 
-111. 
-110. 
-110. 

-no. 
-110. 
-109. 
-109. 
-109. 
-109. 
-109. 
-109. 
-108. 
-108. 
-108. 
-107. 
-lOS. 
-108. 
-108. 
-108. 

RUN 
DP 
53 
32 
90 
03 
78 
30 
44 
29 
08 
28 
19 
72 

ti 
'Eiyji 
%ibi 

12 
97 
62 
25 
05 
85 
84 
87 
58 
44 
IS 
15 
86 
93 
83 
IS 
03 
69 
36 
36 
29 
84 
49 . 
60 • ' 
35 
32 
44 
78 
47 
22 
88 
15 
11 
04 
26 

03 FIELD 
DTIME 

1 

n 

1̂  

1 

^ 1 

k 
1. 
1 
X a 

1 

1. 
o 
C' 

d 
•Z' 

£ 
o 

2 
£ 
£ 
2. 
£ 
C* 

3 
3, 
3 
3. 
3. 
3. 
3, 
3. 
3 
3. 
3 
3, 
4. 
4. 
4. 

4762 
4848 
5014 
5181 
5348 
5514 
5581 
. 5809 
6642 
7475 
6309 
9142 
9975 
0309 
1642 

.2475 
3309 
.4142 
4975 
5809 
6642 

A9 
gi4g* 
99' fS 
0809 
3 542 

.2475 
3309 
. 414£ 
4975 
, 5809 
6642 
.7475 
6309 
.9142 
9975 
.0809 
1642 
2475 
3309 
4142 
4975 
.5809 
6642 
. 7475 
8309 
.9142 
9975 
0809 
1642 
2475 

SALTON SEA 
TIME 

3 7:32:31 
17:37:31 
17:42:31 
17:47:31 
17:52:31 
17:57:31 
3 8:02:31 
18:07:31 
18:12:31 
18:17:31 
18:22:31 
18:27:31 
3 8:32:31 
18:3-7:31 
18:42:31 
18:47:31 
18:52:31 
18:57:31 
19:02:31 
19:07:31 
19:12:31 
19:17:31 
19:22:31 
19:27:31 
19:32:31 

^ : 3 7 : 3 1 

Y^'.'^Z'.Zl 
19:47:31 
19:52:31 
19:57:31 
£0: 0£|r^l 
20:07'r31 

WELL 
PRES 

1944. 
1944. 
1944, 
1944, 
1945. 
1945. 
1945. 
1945, 
•i O A S 

1945. 
1945. 
1945. 
1946. 
1945. 
1945. 
1945. 
1945. 
1945. 
1945. 
1945. 
1946. 
1945. 
1945. 
1946. 
1946. 
1946. 
1946. 
1946. 
1946. 
1946. 
1946. 
1945. 

£0: 12:33pB945. 
£0:17i3li 
20:22:31 
20:27:31 
20:32:31 
20:37:3I 
20:42:31 
20:47:31 
20:52:31 
20:57:31 
21:02:31 
21:07:31 
£1:12:31 
£1:17:31 
21:22:3i 
21:27:31 
2 3:32:31 
21:37:31 
21:42:31 
21:47:31 

il945. 
A .uyft** 

1 ^ ^ . 
1 9 4 ^ 
1943| 
1946. 
1946. 
1945. 
1946. 
1946. 
1945. 
1946. 
1946, 
1946, 
1947, 
1947, 
1946. 
1946, 
1946, 

70 
65 
59 
75 
28 
10 
38 
51 
51 
55 
88 
82 
32 
31 
32 
65 
83 
95 
85 
55 
03 
71 
67 
07 
11 
42 
iZ. w 

60 
66 
65 
06 
73 
65 
54 
83 
65 
^ 0 
=ae; 1 

00 c 
4 ! 
04 
38 
94 
57 
80 
53 
12 
06 
52 
14 
12 

NAME 

107. 
107. 
107. 
107. 
107. 
107. 
107. 
105. 
105. 
105. 
105. 
105. 
3 05. 
107, 
107. 
105. 
105. 
105, 
106. 
105. 
106, 
105, 
105. 
105. 
105. 
105, 
106, 
105. 
105. 
105. 
106. 
105, 
2 06. 
105. 
105, 
105. 
106. 
105. 
105. 
105. 
105. 
105. 
105, 
105. 
105. 
105, 
105. 
105. 
105. 
105. 
105, 
105. 

- 2- 1 4 
DP 
78 
83 
39 
73 
20 
33 
2 0 
97 
0-7 

93 

Z>;:J 

15 
:7 
16 
32 
55 
CJ" - Z ' 

62 
93 
45 
77 
81 
41 
37 
05 
19 
83 
32 
82 
42 
75 
33 
94 
55 
32 
33 
1 "7 

43 
25 
oo 

44 
10 
54 
0 •< 

53 
95 
35 
42 

3-'» 
3S 

L 
M , 

4. 
4. 
4. 
4. 
^. 
4. 
4. 
4. 
cr 

(--
5 a 

w a 

0 « 
c.-. 

cr 

5. 
5. 
r r 

CJ 

• ^ m , 

5. 
5. 
Ci • 

5. 
6. 
5. 
5. 
5. 
6. 
5. 
6, 
6. 
7. 
•7 

7. 
— 
- 7 

"•'. 
7. 
-7 

-7 

r" 
-T 

- 7 

3. 
3. 
3. 
3. 
6. 
3. 
3. 

TIME 
3309 
4142 
4975 
5309 
5543 
7475 
3309 
9142 
9973 
0309 
1 h ' i L 

2^^75 
3309 
4:43 
4975 
5309 
5542 
7475 
8309 
9142 
9975 
0309 
1642 
2475 
3309 
4142 
4975 
5309 
5542 
74 75 
3309 
9:4.=' 
9975 
0309 
1 54 2 
24 75 
3309 
4 1 ': 2 
4975 
5809 
5542 
7̂-1 75 
3309 
91 42 
9975 
0309 
3 542 
2475 
3309 
4142 
4975 
5609 



SURVEY DATA 

AGE 

COMPANY KENNECOTT 

21 

RUN 0 

21 

05-
00: 
00; 
00: 
00: 
00: 
00; 
00; 
00; 
00; 
00; 
00; 
00: 
01 ; 
0 1 I 

0 1 ; 
0 1 ; 
O l : 
0 1 ; 

0 1 ; 
0 1 ; 
0 1 ; 
0 1 : 

01 ! 
01 : 
02: 

37 
42 
47 
52 
57 
02 
07 
12 
17 
22 
27 
32 
37 
42 
47 
52 
57 
02 

31 
31 
-7 1 

31 
31 
31 
31 
31 
31 
31 
"7 1 

•7 1 

1943,93 
1943, 71 
1943.95 
1 O A A T A 

1944.73 
1944.96 
1944.71 
2 944,65 
1944,95 
1945,44 
1945.67 

•7 1 1 C: A =, *? r 

31 
•7 1 
W * 

31 

31 

1944.79 
1943,73 
1943,38 
1943, 17 
1943,12 

91 
62 
55 

-105,44 
-105,58 
-105. 46 
-105.4£ 
-106.61 
-109. £̂ a.; 
- IOSI-SFJ^ 

-108 ; -S5 ; 
-108.77 
-108.,,53 
-108,14 
-107 . 7 5 ^ 
-107. 52 '* 
-107.77 -̂  
-107.63 4 
-107.52 
-107.04 
-106.81 
-107.09 
-107.69 
-103.75 
-109.10 
-109.31 

-lO'i aia 

1 FIELD 
DTIME 

8, 
8, 
8. 
S, 
8. 
9. 
o_ 

g_ 
C!_ 

a_ 

g_ 
g_ 
a 

9_ 
c: 
C2 

g_ 
10. 
10. 

M 
M 
10, 
3 0. 

10. 
10, 
10, 

10. 
10. 
10, 
1 1 , 
1 1 . 
13. 
11. 
11. 
11. 
11. 
1 1. 

11. 
11. 
11. 
11. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
1 C' 

12. 

6542 
7475 
3309 
9142 
9975 
0809 
1542 
24 75 
3309 
4142 
4975 
5809 
5642 
7475 
6309 
9142 
9975 
0309 
3 542 
2475 
3309 

m 
^ ^ ' ^ 
cS'f^il 
7475 

8309 
9142 
9975 
0809 
1542 
2475 
3309 
4142 
4975 
5809 
6542 
7475 
8309 
9142 
9975 
0609 
1542 
2475 
3309 
4142 
4975 
5809 
6642 
7475 
8309 

SALTON 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
04 
04 

^ 
^ 4 
04 
04 
04 
04 
04 
04 
04 
04 
OS 
OS 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
OS 
05 
06 
06 
06 

T] 
.07 
. • * • " ' 

17 
. L'L' 

•Z ' -7 

.32 
37 
:42 
47 
cr •-• 

57. 
02-
07: 
12 
17: 

• tz!tZ.' 

27: 
. 32 
37: 
:42 
47 
i52 
:57 
!02 
.07 
• < 'Z ' 
• X •_ 

17 
. oo 

27 
:32 
.37 
:42 
i47 
:52 
.57 
:02 
.07 
:12 
. 17 
. OC' 

:27 
:32 
:37 
:42 
:47 
:52 
.57 
:02 
07 
! 12 
.17 

izlli! 

SEA 
[ME 
31 
31 
31 
31 
31 
31 
Ĵ  1 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
.31 
31 
31 
31 
31 
31 
.31 
31 
31 

a 
311 
.3ll 
31 
:31 
•? 1 

:31 
31 
.31 
:31 
.31 
.33 
:31 
.31 
:31 
31 
:31 
31 
31 
•7 1 

31 

WELL NAML 
PRES 

1943. 
1943. 
1943. 
1943. 
1943. 
1943. 
1943. 
'1943, 
1943. 
1943. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1945. 
1945. 
1945. 
1944. 
1945. 
1944. 
1944. 
3 944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
3944. 
1»944. 

— 1A' 
1 9 ^ . 
1944-
1944JI 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1944. 
1945. 
1944, 
1944, 
1944, 

17 
24 
33 
37 
45 
44 
73 
33 
63 
50 
44 
16 
55 
70 
58 
33 

S'7 
00 

o; 
02 
75 
05 
55 
60 
28 
57 
85 
ci.c; 

38 

94 
Oc; 

65 
83 
52 
05 
=48 
=59 

&2^ 
^f 3^ 
60 
75 
59 
41 
62 
65 
70 
1^ w 

78 
58 
87 

-109. 
-109. 
-109. 
-109. 
-109. 
-109. 
-103. 
-109. 
-103. 
-103. 
-1.08. 
-103. 
-3 07. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-108. 
-107. 
-107. 
-107. 
-103. 
-107. 
-107. 
-108. 
-107. 
-107. 
-107. 
-108. 
-108. 
-107. 
-107. 
-107. 
-108. 
-107. 
-107. 
-107. 
-108. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107. 
-107, 

- • tTa 

DP 
-? 1 

24 
- c; 

i 'i 

03 
04 
75 
10 
35 
33 
04 
32 
83 
73 
SO 
55 
62 
43 
47 
45 
73 
42 
S3 
S3 
20 
91 
55 
39 
10 
92 
54 
C i i 

S3 
55 
95 
43 
00 
39 
79 
89 
1 3 
33 
73 
89 
07 
S5 
32 
73 
cl'Z: 

70 
90 
51 

-14 
Di'IME 

12.9142 
12.9975 
13.0309 
13.1542 
1 3.2475 
13.3309 
13a 4142 
I3a 4975 
13,5309 
13a 55'-,-2 
13.7475 
I T c T1-?! n-

.; T q 1 /̂  -J. 

1 T 00-7'-

14.0309 
14.1543 
14.2475 

3309 
4142 
4975 
5309 
6542 
7475 
3309 
9142 
9975 
0309 
1542 
2475 
3309 
4142 
4975 
5309 
5542 

14 
14, 
14, 
1 4 
14 
14 
14 
1 4 
14 
1 cr 

15 
IS 
15 

.a O . 

1 < = : 

1 =-

.a Cl , 

1 CJ , 

1 Z 

1 5, 

2 5, 

15. 

8309 
9142 
o o - r c: 

0309 
1542 
2475 
3309 
4142 
4975 
5309 
5542 
74 75 
3309 
9142 

0303 
.1542 



^ 

PAGE 

SURVEY DATA 

COMPANY KENNECOTT 
TIME 

06:27 
06:32 
05:37 
06:42 
06:47 
05:52 
06:57 
07:02 
07:07. 
07:12: 
07:17: 
07:22: 
07:27: 
07:32: 

:31 
!31 
31 
.31 
31 
31 
31 
31 
T ̂  

31 
31 
31 
31 
T 1 

PRES 
1944.61 
1945.33 
1944.81 
1944.93 
1 9 4 0 4 7 
1945741 
3 945. j ^ 
1945.7^ 
1945.72 
1945.81 
1945.55 
1945. 35 
1945.59 
1945.37 

-107. 
-107. 
-107. 
-107. 
-107, 
-107, 
-107. 
-105, 

7^106, 
1^105. 
-I(p6, 
-1(^7, 
-106, 
-107. 

Rur.; 
DP 
67 
IS 
57 
55 
01 
07 
00 
77 
75 
57 
93 
X aZ 

£ 9 

ll 

01 FIELD 
DTIME 

17.2475 
17.3309 
2 7. 4 142 
17,4975 
17.5309 
17.6542 
17.7475 
17.8309 
17.9142 
17.9975 
18.0309 
18.1642 
18.2475 
18,3309 

SALTON S.Ef 

TIME 
07 : 37 
07:42 
07:47 
07:52 
07 : 57 
03:02 
08 : 07 
OS: 1 2 
OS:17• 
03:22. 
03:27: 
OS:32. 
OS:37: 
03:42. 

3 3 

. 31 
a^ X 

31 
3 2 
T 1 

31 
31 
31 
T î  

31 
31 
T ̂  

31 

1 WELL NAME.2-14 
' PREB 

1945,70 
1945. 23 
1945.33 
1945.54 
2 945. 77 
1945.57 
2 946. 59 
1945,53 
2 945.52 
1947.11 
1947.29 
194 7, 44 
1947.14 
1947.51 

DP 
-105.73 
-105,25 
-106.15 
-105.94 
-105.7: 
-105.91 
-105.79 
-105,30 
-105.97 
-105.37 
--05,19 
-105.04 
-105.34 
-104.87 

DTIME 
IS.4142 
18 
1 3 
1 3 
2 3 
IS 
1 c-

18 
1 9 
19 
1 o 

1 9 
2 9 

19 

4 9 75 
5309 
5542 
74 75 
3309 
91 4 2 
CiOTr^ 

0303 
1542 
2475 
3309 
4 142 
4 975 

M 

A 
R 

r^fe-

• # ^ ' 

I 

R 
A 

T 



0 
- eJ 

2060.0 

2040.0 

2020.0 

2000.0 

ISSO.O 

1980.0 _H3:;:S = ^ . = 

0 a.O 10.0 12.0 14.0 IS.O IB.O 20.0 



PAGE 

PRUETT INDUSTRIES INC. 
8915 ROSEDALE HWY, BAKERSFIELD, CA. 

(805) 589-2768 
?33l; 

COMPANY 
FIELD 
WELL NUMBER 
RUN NUMBER 
NUMBER OF RE 
PRESSURE REA 
TIME IS MEASURE 

KENNECOTT GEOTHERMAL 
SALTON SEA 
2-14 
02 
:NGS : 442 
JGS ARE TAKEN IN PSIA 

IN HOURS 

START : 06/14/1983 18:18:00 
END : 06/15/1988 10:01:30 
FILENAME : 02SA2-14.SUR 

SURVEY DATA 

COMPANY H 
TIME 

.ENNECOTT '" 
PRES 

05-14-1938 
18:18:00 
18:20:00 
18:22:OO 
18:24:00 
18:26:00 
18:28:00 
18:30:00 
18:32:00 
18:34:00 
18:35:00 
18:38:00 
18:40:00 
18:42:00 
18:44:00 
13:46:00 
18:48:00 
18:50:00 
18:52:00 
13:54:00 
18:56:00 
3 8:53:00 
19:00:00 
19:02:00 
19:04:00 
19:06:00 
19:08:00 
19:10:00 
19:12:00 
19:14:00 
19:16:00 
19:18:00 
19:20:00 
19:21:31 
19:21:36 
19:21:41 
19:21:46 
19:21:53 
19:21:56 
3 9:22:13 

1950.07 
1950,02 
1949.90 
1949.83 
1949,72 
1949,86 
1949,66 
1949,59 
1949,44 
1949.24 
1949.29 
1949.29 
1949,11 
1943.95 
1948.71 
1943.85 
194S.74 
1948.81 
1948.67 
1948.85 
3 946,67 
1948,63 ,. 
1948.68 
1948.44 
1948.49 
1948.54 
1948i'47 
1948.55 
1948.66 
1948.46 
1948.51 
1948.73 
1948,66 
1948,62 
3 948, 65 
1948,65 
1948,62 
1948.66 
1948.63 

^ RUN 

1 DP 

2,J4 
1, §9 

\-.lM 
1,69 
1, 83 
1, 63 
1, 56 
1, 41 

• 1,21 
1.26 
1.26 
1.08 

92 
.68 
.82 
.71 
.78 
.84 
. 82,^. 
.64i;i: 

, .F60.;:.ft 
.i^6S=> 
.41 
.46 
.51 
.44 
.52 -, 
. 6 3 • • 

.43 1* 

.48 *> 

.70 

.63 

.59 
,6£ 
. 63 
,59 
.63 
. 60 

02 FIELD 
DTIME 

-1.4034 
-1.3700 
-1.3367 
-1.3034 

n-1.2700 
1-1.2367 
-1.2034 
- ^ 1 7 0 0 
-1.1367 
-1. 11^4 
-1. 0700 
-1.03£|O 
-1.0O3IM 
-.9700 
-.9367 
-.9034 
-.8700 
-.8357 
-.8034 
-.7700 
-.7367 

F -.7034 
-.6700 

, —.5367 
-.6034 
-.5700 
-.5367 

t, -.5034 
-.4700 
-.4367 
-.4034 

. -. 3700 
-.3448 
-. 3434 
-.3420 
-.3406 
-.339£ 
-.3378 
-.3331 

SALTON SEA WELL 
TIME 

19:23-
19:24: 
19:25: 
19:26: 
19:27: 
3 9:28: 
19:29: 
19:30; 
19:31: 
19:32: 
19:33-
19:34: 
19:35: 
19:36: 

^ : 3 7 : 
119:38: 
19:39: 
19:40: 
19:40: 
19:40: 
19:40 
19:40: 
19:41: 
19:41: 
19:41. 
19:41: 
19:41: 
19:41: 
19:41: 
19:41: 
19:41. 
19:41: 
19:41, 
19:41. 
19:42: 
19:4£: 
19:42: 
19:42: 
19:42: 
19:42: 

1 T 

3 3 

13 
13 
13 
13 
13 
13 
13 
33 
13 
13 
13 
13 
13 
13 
13 
13 

Tl^' 3̂ 
5£ 
57 
02 
07 
12 
17 
22 
27 
32 
37 
42 
47 
52 
57 
02 
07 
12 
17 
22 
27 

PRES 
1943.59 
1948,77 
1948,80 
1948,59 
1948,77 
1948.77 
1948.81 
1948,88 
1948,74 
1948,89 
1948.95 
1948.83 
1948,91 
3 948, 74 
1948,63 
1948.51 
1948,58 
1948,67 
1948,72 
1948, 65 
1948,63 
^ 4 8 . 56 
"l948.53 
1 9 4 ^ 6 1 

194^65 
1 9 4 8 . ^ 
ig48Jis4 
1948. 5»j» 
1948. 57tl 
1948.54 
1948.61 
1948.54 
1948.47 
1948.43 
1948.27 
1948.19 
1948.03 
1947.70 
1947.39 
1946.90 

NAME 2-14 
DP 

. 55 

. 74 

. 77 

.56 

.74 

.74 

.78 

.85 

. 71 

. 86 

. 92 

. 80 

.86 

.71 

.60 

. 43 

.55 

. 54 

.59 

. 6c! 

. 50 
crcj 

. SO 

. S3 

. 63' 

.49 

.51 

. 55 

.54 

. 51 

.53 

.51 

.44 

. 40 

.24 

. 15 

.00 
—, 33 
-,64 

-1 , 13 

DTIME 
-. 3154 
-.2998 
-.2831 
—.2554 
-.2493 
• C «.i%J> 1 

-. 2154 
-.1993 
-.1831 
-.1554 
-, 1498 
-.1331 
-.1154 
-. 0993 
-.0831 
-.0554 
-. 0493 
-.0331 
-.0250 
-.0236 
-. 0223 
-.0209 
-.0195 
-. 0131 
-.0157 
-a 0153 
-. 0139 
-.0125 
-.0111 
-.0098 
-. 0034 
-.0070 
-. 0056 
-.0042 
-. 0028 
-. 0014 
. OOOO 
. 0014 
. 0027 
. 004 1 

file:///-.lM


SURVEY DATA 

PAGE 

COMPANY KENNECOTT 
TIME 

19:42:32 
19:42:37 
19:42:42 
19:42:47 
19:42:52 
19:42:57 
19:43:02 
19:43:07 
19:43:12 
19:43:17 
19:43:22 
19:43:27 
19:43:32 
19:43:37 
39:43:42 
19:43:47 
19:43:52 
19:43:57 
19:44:02 
19:44:07 
19:44:32 
19:44:17 
19:44:££ 
19:44:27 
19:44:32 
19:44:37 
19:44:42 
19:44:47 
19:44:52 
19:44:57 
19:45:02 
19:45:07 
19:45:12 
19:45: 17 
19:45:22 
19:45:27 
19:45:32 
19:45:37 
19:45:42 
19:45:47 
19:45:52 
19:45:57 
19:46:02 
19:46:07 
39:46:12 
19:46:17 
19:46:££ 
19:46:27 
19:46:3£ 
19:46:37 
19:46:4£ 
19:46:47 

PRES 
3946. 17 
1945,29 
1944.29 
1943.06 
1941gf.6 
194Ca703 
1938, i ^ 

1936. mi 
1934.33 
1932,08 
1929,63 
1 Q-r.y i=T 

1 o-=>=; 1 T 

1922.75 
1920,37 
1917,99 
1915.63 
1913.35 
1911,11 
1908,90 
1906,75 
1904.64 
1902.66 
1900.73 
1898. 89 
1896.97 
1895.27 
1893.60 
1692.00 
1890.48 
1889.02 
1887.60 
1866.22 
1884.92 
1883.68 
1862. 47_ 
1831•3 3 
1880.24 
1679.21 
1878.23 
1877.39 
1876.68 
1875.86 
1875.03 
1874.£7 
1873.60 
1873.01 
ia7£.30 
1671.75 
1871.20 
1870.68 
1870.£1 

RUN 
DP 

-1,86 
- 2 , 74 
-3. 74 
-4.97 
-6. 37 
-S.00 
-9. 77 

-11,71 
^ - 1 3 , 7 0 
1^15.95 

-IS.20 
-lo. 50 
-fe. 90 
-25.is 
-27.is 

' -^:IM 
-34, 66 
-36,92 
-39,13 
-43,28 
-43,39 
-45.37 
-47. 30 
-49.14 
-51.06 
-52.76 
-54.43 
-56.03 
-57.55 
-59.01 
-60.43 
-61.81 
-S3.11 
-64.35 
-65.56 
-66.70 
-57.79 
-68.82 
-69.80 
-70.64 
-71.35 
-72. 17 
-73. 00 
-73.76 
-74,43 
-75.02 
-75.73 
-76. 28 
-76.83 
-77.35 
-77.82 

02 FIELD 
DTIME 
, 0055 
.0069 
.0083 
. 0097 
.0111 
-0125 
.0139 
,0152 
. 0166 
.0180 
. 0194 
. 0208 
. 0222 
.0235 
. 0250 
. 0264 
.0277 

n .0291 
il . 0305 

pa.n0319 

lNa333 
.0^47 
. 0 ^ 1 
. 0375 

. 03d©'; 

. 0 4 0 P 
,0416 
. 0430 
. 0444 
.0458 
.0472 
.0486 
.0500 
.0514 
.0527 
.0541 
.0555 
.0559 
.0583 
.0597 

: .0611 
. 0625 
.0639 
.0652 
.0666 
. 0680 
.0694 
.0708 
. 0722 
.0736 
.0750 
.0764 

SALTON SEA WELL 
TIME 

3 9:46:52 
19:46:57 
19:47:02 
19:47:07 
19:47:2 2 
19:47:17 
19:47:22 
19:47:27 
19:47:32 
19:47:37 
19:47:42 
19:47:47 
19:47:52 
19:47:57 
19:48:02 
19:48:07 
19:48:l2 
19:48:17 
19:48:22 
19:48:27 
19:48:32 
19:48:37 
19:48:42 
19:48:47 
19:48:5£ 
19:48:57 
'^!49:0£ 
fg :49:07 
19:49:1£ 
19:49:17 
19:49i|^ 
1 9 : 4 9 | ^ 
19:49:32. 
19:49:37 
19:49:42 
19:49:47 
19:49:52 
19:49:57 
19:50:02 
19 -.50 :07 
19:50:12 
19:50:17 
19:50:22 
19:50:27 
19:50:32 
19:50:37 
19:50:42 
19:50:47 
19:50:52 
19:50:57 
19:51:02 
19:51:07 

PRES 
1869, 
1869. 
1868, 
1868. 
1868, 
1857. 
1867. 
1866. 
1856, 
1866, 
1865. 
1365. 
1865. 
1854. 
1864. 
1854, 
1864, 
1863, 
1863, 
1863. 
1863. 
1853. 
1862. 
1862. 
1862. 
1862. 
1862. 
1861. 
1861. 
1861. 
1861. 
1861. 
_ij3S0. 
^ p S 0 . 
I860. 

1 8 5 ^ 
1859-
1858.1 
1858. 
1857. 
1857. 
1856. 
1856. 
1855. 
1S54. 
1854. 
1853. 
1853. 
1852. 
1851. 
1851. 

72 
22 
77 
41 
00 
59 
27 
92 
57 
24 
85 
cr V 
W W 

17 
88 
59 
32 
09 
83 
64 
43 
•z - i 

03 
86 
68 
50 
35 
18 
94 
77 
55 
34 
05 
76 
54 
25 
95 
58 P 
^ 5 

84II 
29 
73 
19 
58 
95 
40 
73 
16 
59 
96 
35 

NAME 

-78. 
-78, 
-79. 
-79. 
-30. 
-80. 
-80. 
-81. 
-81. 
-81. 
-82. 
-82. 
-82. 
-83. 
-83. 
-33. 
-S3, 
-84, 
-84. 
-84, 
-84, 
-85. 
-85, 
-85. 
-85, 
-85, 
-85. 
-86, 
-85. 
-85. 
-85. 
-85. 
-87. 
-37, 
-87, 

-ss. 
-88, 
-88, 
-89. 
-89, 
-90. 
-90. 
-91, 
-91. 
-92. 
-93. 
-93. 
-94. 
-94, 
-95, 
-96. 
-96, 

2-14 
DP 
31 
81 
25 
52 
03 
44 
75 
11 
45 
79 
37 
SO 
65 
15 
44 
71 
94 
15 
39 
60 
80 
00 
17 
35 
53 
58 
85 
09 
25 
47 
59 
98 
25 
49 
76 
08 
45 
30 
27 
75 
19 
74 
30 
84 
45 
03 
63 
25 
87 
A4 

07 
58 

DTIME 
. 0777 
, 0791 
. 0305 
. 0319 
.0333 
. 0347 
. 0351 
. 0375 
a 0389 
. 0902 
. 0915 
. 0930 
. 0944 
. 0953 
a 0972 
. 0935 
. 2 000 
- 1014 
. 1027 
. 1041 
. 1055 
. 1059 
. 1033 
, 1097 
.13 11 
. 1 125 
- 1159 
.1152 
. 1 156 
. 1 180 
. 1194 
. 1203 
. 1222 
, 1235 
, 1250 
. 1254 
, 1277 
l29l 

. 1305 

. 1319 

. 1333 
, 1347 
. 1351 
, 1375 
. 1339 
. 1402 
.3425 
. 1430 
. 1444 
. 1453 
. 1472 
. 1485 



SURVEY DATA 

:'AGE 

COMPANY KENNECOTT 
TIME 

19:51 
19:51 
19:51 
19:51 
19:51 
19:51 
3 9:51 
19:51 
19:51 
19:51 
19:52 
19:52 
1 9 :52 
19: 52 
19:52 
19:52 
19:52 
19:52 
19:53 
19:53 
19:53 
19:53 
19:53 
19:53 
19:54 
19:54 
19:54 
19:54-
19:54: 
19:54: 
19:55: 
19:55 
19:55: 
19:55: 
19:55: 
19:55: 
3 9:56 
19:56 
19:55: 
19:56: 
19:56: 
19:56: 
19:57: 
19:57: 
19:57: 
19:57: 
19:57: 
19:57: 
19:58: 
19:58: 
19:58: 
19:58: 

: 12 
:17 

:£7 
a "l"-*! 
• WfC 

:37 
:42 
:47 
:52 
:37 
:02 
:07 
:32 
: 17 
• CiZ, 

;27 
: 32 
:50 
:O0 
: 10 
20 
30 
40 
50 
00 
10 
20 
30 
40 
SO 
00 
10 
20 
30 
40 
50 
00 
10 
20 
30 
40 
50 
00 
10 
£0 
30 
40 
50 
00 
10 
£0 
30 

PRES" 
1850,79 
1850,17 
1849.57 
1849.08 
1 6 4 ^ ^ 1 
184-p96 
1847.4° 
1845. ' ^ 
1845.48 
1845.00 
1345.43 
1844.95 
1S44.50 
1844.05 
1843.60 
1343.20 
1342.81 
1841.93 
1841.53 
1841.05 
1640.68 
1840.27 
1839.91 
1839,64 
1839, 36 
1339,13 
1336,67 
1833,64 
1838,40 
1838,23 
1838.02 
1837,85 
1837,77 
1837,62 
1837,54 
1337.41 
1837. 2'8 
1837.18 
1837.06 
1836^^95; 
1836.83 
1836.68 
1836.59 
1835.49 
1836.36 
1835.27 
1836.20 
1836.10 
1836.01 
1835.89 
1835,77 
1835.64 

RUN 0 
DP 

-97,24 
-97,86 
-98. 46 
-98.95 
—99.52 

-100.07 
-100.54 
-101.05 
-101.55 
1^102. 03 
^ 1 0 2 . 5 5 
-lfti3, 07 
-1»S, 53 
-103.|8 
-104.13 
-104. 8j3j| 

-105.2Wll 
-105.05 r, 
-106,50 II 
-105,97 
-107,35 
-107,75 
-108.12 
-108,39 
-108. 67 
-108.90 
-109,16 
-109,39 
-109,63 
-109,80 
-110.01 
-110.17 
-110. £6*;>. 
-110.41^.1, 

. -ii0b^:^..9£-A F 

-ri.0^. , . 
-110.75 
-110.85 
-110.97 
- 1 1 1 . 0 8 •; 
-111. £0 ;, i 
-111.35 T 
-111.44 u 
-111.54 'i 
-13 1.67 
-111.76 
-111.83 
-111.93 
-112,02 
-112.14 
-112,26 
-112,39 

2 FIELD 
DTIME 
. 3 500 
. 1514 
, 1527 
.1541 
. 1555 
, 1569 
. 3 583 
. 1597 
, 1613 
, 1525. 
, 1539 
, 1552 
. 1665 
. 1580 
. 1694 
. 1708 
. 1722 
. 1772 
. 1800 
1 827 

Ijyiieis 
1883 

•^ik^ 
.Ms 
' ^ ° ^ 
. i 9 g p 
. 2022 
, 2050 
. 2077 
.2105 
.2133 
.2161 
.2189 
.2216 
. £244 
. ££7£ 
. £300 
.£3£7 
. 2355 
.2383 
.£411 
.2439 
.2466 
. 2494 
.25£2 
. 2550 
.2577 
.2605 
. 2633 
.2661 
.2689 
.2716 

SALTON SEA WELL 
TIME 

2 9:58:40 
19:58:50 
19:59:00 
19:59:10 
3 9:59:20 
19:59:30 
19:59:40 
19:59:50 
20:00:00 
20:00:10 
20:00:20 
20:00:30 
20:00:40 
20:00:50 
20:01:00 
20:01:10 
20:01:20 
20:01:30 
20:01:40 
20:01:53 
20:02:28 
20:02:58 
20:03:28 
20:03:58 
20:04:28 
20:04:58 
^ ^ : 05 : 28 
So:OS:58 
20:06:28 
20:06:58 
£ 0 : 0 7 ^ 

£0:071^ 
£0:08:£8 
20:08:58j 
20:09:28' 
20:09:58 
20:10:28 
20:10:58 
20:11:28 
£0:11:58 
20:12:24 
20:17:24 
20:22:24 
20:27:24 
20:32:24 
20:37:24 
20:42:24 
20:47:24 
20:52:24 
20:57:24 
21:02:24 
21:07:24 

PRES 
1835. 
1835. 
2 835, 
1834. 
1854. 
1854, 
1834. 
1334. 
1834. 
1834. 
1833. 
1833. 
2 S33, 
1833, 
1833. 
1833. 
1633 a 
1832. 
1832, 
1832, 
1832. 
1833, 
1635. 
1835. 
1838. 
1839. 
1840, 
1841, 
1842, 
1843, 
1844, 
1844. 
1845. 
^ 4 5 , 
1B45. 

^®A-
1843t 
1845J 

49 
32 
17 
99 
62 
63 
46 
31 
16 
02 

as 
72 
54 
40 
25 
14 
00 
87 
75 
53 
58 
77 
28 
65 
1 1 
45 
67 

so 
71 
51 
35 
76 
39 
54 
91 
22 
44 
W 2 

1846Jr72 
1845, 
1846, 
1849, 
1846, 
1847, 
1850, 
1848, 
1850. 
1853. 
1859, 
1860, 
1862, 
1863, 

SSp 
Tc|j 
£0 
59 
66 
07 
05 
40 
16 
33 
40 
88 
59 

NAME 

-11£, 
-112, 
-112, 
-113. 
-1 13. 
-1 13, 
-1 13. 
-1 13. 
-1 13. 
-114. 
-114. 
-114. 
-1 14. 
-114. 
-114. 
-114. 
-115. 
-115, 
-115, 
-lis. 
-1 35. 
-114. 
-1 12. 
-111. 
-109. 
-108, 
-207, 
-105. 
-2 05. 
-104. 
-103. 
-103. 
-102. 
-102. 
-102, 
-101, 
-101, 
-101, 
-101. 
-101. 
-101, 
-98, 
—99, 

-100. 
-97. 
—99. 
-97. 
-94. 
-88. 
-87. 
-85. 
-34. 

2-14 
DP DTIME 
54 
71 
35 
04 
21 
40 
57 
72 
37 
01 
15 
31 
49 
53 
77 
69 
03 
15 
iT. O 

50 
45 
25 
35 
3S 
' a ^ W 

53 
35 
c'w 

w C 

52 
88 
27 
84 
49 
1 2 
81 
59 
41 
T 1 
\-t .a 

45 
30 
S3 
44 
T-7 

95 
97 
53 1 
S7 1 
70 1 
53 1 
15 1 
44 1 

2744 
•-• -7 -7 -r, 

2800 
2327 
2355 
2383 
29 3 1 

2939 
2955 
2994 
3022 
3050 
3077 
.32 05 
3133 
.3151 
t W a*. O -. 

.3215 

. 3244 
a 3294 
. 3377 
a 3451 
a 3544 
a 3527 
a 371 1 

a 3794 

3377 
. 3951 
. 4044 
a 4127 
a 42 1 1 

a 4294 

. 4 377 
a 4451 
a 4544 
a 4527 
a 471 1 
. 4794 
. 4377 
. 4951 
a 5-033 
. 5355 
a 5700 
a 7533 
. 3365 
a 9200 
a 0033 
. 0355 
a 1700 
. \z' W W W 

. 3355 

. 4200 



SURVEY DATA 

PAGE 

COMPANY KENNECOTT 
TIME 

21:12:24 
21:17:24 
21:22:24 
21:27:24 
21:32:24 
21:37:24 
21:42:24 
21:47:24 
21:52:24 
21:57:24 
£2:02:24 
22:07:24 
22:12:24 
22:17:24 
22:22:24 
22:27:24 
22:32:24 
22:37:24 
22:42:24 
22:47:24 
22:52:24 
22:57:24 
23:02:24 
23:07:24 
23:12:24 
23:17:24 
23 i 22:24 
23:27:24 
23:32:24 
23 5 37:24 
23:42:24 
23:47:24 
23:52:24 
23:5 7:24 

PRES 
1865.39 
1865.49 
1657.61 
1858.55 
1 6 7 ^ i 9 
137tfr42 
1872, 03s 
1871. '^J 
1871.17 
1870,85 
1870.85 
1870.51 
1 870, 02 
1870.10 
1670.13 
1869, 7 7 
1869,73 
1870.09 
1869,60 
1S70.48 
1670,59 
1870,58 
1870,42 
1871.20 
1871.41 
1371.35 
lS7i.45 
1871.16 
1871.18 
1871.90 
1872,92 
1872,85 
3 373,02 
1372.83 

06-15-1988 
00:02:24 
00:07:24 
00:12:24 
00:17:24 
00:£2:24 
00:27:24 
00:32 5 £4 
00:37:£4 
00:4£:24 
00:47:24 
00:52:24 
00:57:24 
01:02:24 
01:07:24 
01:12:24 
01:17:24 
01:22:24 

1873.03 
1873.69 
1873.53 
1873.64 
1874.22 
1875.53 
1876.28 
1672.05 
1869.19 
1859,09 
1868.66 
1866.92 
1868.99 
1869.21 
1869.34 
1869.07 
1359.48 

-52, 
-82. 
-60. 
-79. 
-77. 
-75. 
-75. 
-75. 

^ - • ^ ^ • 

. ^ 7 7 . 
^ - 7 7 . 

- ̂ 7. 
- T B . 
-77. 
-77. 
-78. 
-78. 
-77. 
-78. 
-77. 
-77. 
-77. 
-77. 
-75. 
-76. 
-76. 
-76. 
-75. 
-76, 
-76, 
-75. 
-75. 
-75. 
-75. 

-75. 
-74. 
-74. 
-74. 
-73. 
-72. 
-71. 
-75. 
-78. 
-78. 
-79. 
-79. 
-79. 
-78. 
-78. 
-78. 
-78. 

RUN 
DP 
64 
54 
42 
38 
34 
51 
00 
12 
66 
18 
18 
52 
01 

r 
§0 

SKwIl 
94 
23 
crcr 

44 
45 
61 
33 
62 
57 
57 
87 
85 
13 
11 
17 
01 
£0 

00 
34 
50 
T e 

81 
50 
75 
98 
84 
94 
37 
11 
04 
62 
69 
96 
55 

02 FIELD 
DTIME 
1.5033 
1.5355 
1.5700 
1,7533 
1.8366 
1.9200 
2.0033 
2.0355 
2,1700 
2,2533 
2,3366 
2.4200 
2.5033 
2.5355 
2.6700 
2-7533 
2.8366 

n 2.9200 
1 3, 0033 
p3 0356 
1^1700 
3.2533 
3. 3j^6 

3. ''.̂ lo 
3, 503 
3.58S 

S^i 

3.6700 
3,7533 
3.8356 
3.9200 
4. ei£,33 
4.0866 
4.1700 
4.2533 

4.3366 
4.4200 
4.5033 
4.5866 
4.6700 
4.7533 
4.8366 
4.9£00 
S.0033 
5.8666 
5.1700 
aaJ . i^bJai^a^ 

5.3356 
5. 4£0O 
5. 5033 
5.5865 
5. 670 0 

SALTON SEA WELL 
TIME 

01:27:24 
01:32:24 
01:37:24 
01:42:24 
01:47:24 
01:52:24 
01:S7:24 
02:02:24 
02:07:24 
02:12:24 
02:17:24 
02:22:24 
02:27:24 
02:32:24 
02:37:24 
02:42:24 
02:47:24 
02:52:24 
02:57:24 
03:02;24 
03:07:24 
03:12:24 
03:17:24 
03:22:24 
03:27:24 
03:32:24 
>^o& S *i / s c H 

©3:42:24 
03:47:24 
03:52:24 
03:57 i ^ 
0 4 : 0 2 : ^ 
04:07:24 
04:12:24 
04 517:24 
04 5 22:24 
04:27:24 
04:32:24 
04:37:24 
04:42:24 
04:47:24 
04:52:£4 
04:57:£4 
05:02:24 
05:07:24 
05:12:24 
05:17:24 
05:22:24 
05:27:24 
05:32:24 
05:37:24 
05:42:24 

PRES 
1670.70 
1871.32 
1370.32 
1359.33 
1359.02 
1853.30 
1358.75 
1353.73 
1858.70 
1858.58 
2 868.55 
1859.04 
1859.35 
1859.49 
1869.39 
1859. 40 
3 869.60 
1870,83 
1871.59 
1871.74 
187 3.77 
1872.68 
1872.83 
1872.73 
2 672, 75 
1872.52 
2 872.74 
1873.04 
1873.09 
1873.24 
1873.27 
1873.20 
AS73. 00 
^Ki72. 79 
V B 7 2 . 54 

18-^- 55 
1 8 ^ 3 1 
1 8 7 2 1 ^ 
187lJIa& 
1871. 8&I*. 
1871.9di 
1871.91 
1872.55 
1372.71 
1872,89 
1872.86 
1873.20 
1873,30 
1873.15 
1873.03 
1872,92 
1872.92 

NAME 

-77, 
-75. 
-77. 
-73. 
-79. 
-79. 
-79. 
-79. 
— 79. 
-79. 
-79. 
-73. 
-73. 
-78. 
-7S. 
-76. 
-78. 
-77a 
-76. 
-75. 
-76. 
-75. 
-75. 
-75. 
-75. 
-75. 

-74. 
-74. 
-74. 
-74. 
-74. 
—75. 
-75. 
-75. 
-75. 
-75. 
-76. 
-76. 
-75. 
-76. 
-76, 
-75. 
-75. 
-75, 
-75, 
-74, 
-74, 
-74. 
-75. 
-75. 
-75. 

2-2 4 
DP 
33: 
71 
"7 1 

70 
01 
LZ W 

37 
•Z- c-\ 

3 w 
"7 IT 

37 
99 
57 
54 
64 
53 
43 
20 
44 
29 
25 
"7cr 

20 
30 
28 
41 
29 
99 
94 
79 
75 
83 
03 
24 
39 
47 
72 
03 
17 
IS 
OS 
12 
48 
32 
14 
17 
63 
73 
87 
' '-T -"i 

: 1 
11 

DTIME 
3. 
cr 

5. 
5. 
5. 
5. 
5. 
5. 
Zj . 

5. 
5. 
6. 
5. 
c 

5. 
"7 

-f 

-r 

1 . 

7 . 
7. 
-7 

7. 
-7 

7. 
-7 

— _ 

3. 
3. 
3. 
3. 
8. 
3. 
S. 
8. 
8. 
3. 
3. 
3. 
g_ 
q 
a_ 

^ 
g_ 
fZ. 

9. 
rz. 

O 

<=_ 
O 

C. . 

10. 

7533 
6355 
9200 
0033 
0855 
1700 
2533 
3353 
4 200 
5033 
5355 
5700 
7533 
8355 
9200 
0033 
0355 
1700 
2533 
3355 
4200 
5033 
5355 
5700 
7533 
3355 
9200 
0033 
0355 
1 700 
2533 
3355 
4 200 
5033 
5355 
5700 

3355 
9200 
0033 
0855 
1700 
2533 
3356 
4200 
5033 
5365 
5700 

3355 
9200 
0033 



" ^ 

PAGE 

SURVEY DATA 

Y 

COMPANY KENNECOTT 
TIME 

05:47:24 
05:52:24 
05:57:24 
06:02:24 
06:07:24 
05:12:24 
05:2 7:24 
05:22:24 
05:27:24 
05:32:24 
05:37:24 
05:42:24 
05:47:24 
05:52:24 
05:57:24 
07:02:24 
07:07:24 
07:12:24 
07:17:24 
07:22:24 
07:27:24 
07:32:24 
07:37:24 
07:42:24 
07:47:24 
07:52:24 

PRES-
187£.75 
187£.82 
1873.00 
1372.23 
1372^^3 2 
1 8 7 ^ ^ 7 
1872,22 
1872. f^ 
1672,65 
1872,95 
1373. 09 
1873,28 
1873.50 
1873.55 
1873.67 
1373.82 
3 874,27 
1874.76 
1675.17 
1875.30 
1875.50 
1875.76 
1875.86 
1376. 17 
1875.27 
1875,44 

-75. 
-75a 
-75. 
-75a 
-75 a 
-75a 
-75. 
-75. 
-75. 

S-75. 
^^=^74. 

-[P'4. 

- I k * . 
-74. 
-74. 
-74. 
-73. 
-73. 
-72. 
-72. 
-72. 
-72. 
-72. 
-71. 
-71. 
-71. 

RUN 
DP 
28 
21 
03 
80 
91 
95 
81 
55 
37 
08 
94 
75 
=:T 

il 
^ 
27 
86 
73 
53 
27 
17 
35 
76 
59 

02 FIELD 
DTIME 

10,0655 
10.1700 
10.2533 
10.3356 
10.4200 
10.5033 
10.5855 
10.6700 
10.7533 
10.8356 
10.9200 
11.0033 
1 1. 0566 
11.1700 
11.2533 
11.3366 
11.4200 

. 11.5033 
[] 11. 5865 
11.6700 
lĵ J7533 
ri.8366 
11, 9AZ10 

12, d5s3 
1 2 , 0 8 ^ 
12, 17iaDil 

SALTON SEA WELL 
TIME 

07:57:24 
08:02:24 
08:07:24 
08:12:24 
OS:17:24 
08:22:24 
03:27:24 
03:32:24 
08:37:24 
08:42:24 
06:47:24 
08:52:24 
03:57:24 
09:02:24 
09:07:24 
09:12:24 
09:17:24 
09:22:24 
09:27:24 
09:32:24 
09:37:24 
09:42:24 
09:47:24 
09:52:24 
09:57:24 
10:01:30 

PRES 
1675,72 
1876,88 
1877,30 
1877,37 
1677,35 
1877.35 
1377.89 
1877,71 
1877,73 
1877. ai!\ 
1S77.93 
1877.S3 
1377,33 
1877.45 
3 877, 35 
1875.02 
1874,88 
1873,91 
1873.6 2 
1873.53 
1873.69 
1874,07 
1874.36 
1874.56 
1874.74 
1874.84 

NAME 

-71. 
-71. 
-70. 
-70. 
-70. 
-70. 
-70a 
-70. 
-70. 
-70. 
-70. 
-70. 
-70. 
-70. 
-70. 
-72. 
-73. 
-74. 
-74. 
-74. 
-74. 
-73. 
-73. 
-73. 
-75. 
-73. 

2-14 
DP 
"7 t 

15 
73 
55 
.:: -7 

^ -7 

14 
W W 

30 
23 
10 
15 
2 5 
•TT-T 

63 
01 
15 
12 
42 
40 
34 
95 
67 
4 7 
•i.o 

19 

DTIME 
12.2533 
12.3355 
12.4200 
12.5033 

12.5700 
12.7533 
12.3355 
12.9200 
13.0033 
: - r-i -3 ^ ' : 
a. ,_, . k.- ̂ > ̂ ^ C' 

13.1700 
1 >i. L 5 3 3 

^ J j . â  â  O O 

13.4200 
13.5033 
13.5555 
13.5700 
1 3. 7533 
: 13.8355 
13.9200 
14.0033 
14.0355 
14.1700 
34.2533 
14.3215 

Xm 

Mi ..̂...li 

^ — • ^ . I 

i ^ 

D 
R 

A 
F 
T 



w 
w . 
o 

a 
jk 

o 

CO 
01 
o 

a 09 
o 

ID 
O 
O 

10 
lU 
o 

10 
Jw 
O 

ID 
01 
O 

Vt.-r^^ 

SaHJNI »1 » 01 
HON) ^OIOI * 0 l 

_ ,g9/g-a9g. 'S09i_ 

•A 



'̂AGE 

PRUETT INDUSTRIES INC. 
8915 ROSEDALE HWY. BAKERSFIELD. 

(805) 589-2758 
CA. 93512 

COMPANY 
FIELD 
WELL NUMBER 
RUN NUMBER 
NUMBER OF RE 

KENNECOTT GEOTHERMAL 
SALTON SEA 
2-14 

NGS : 602 

START : 06/20/2 983 17:05:37 
END : 06/22/1935 ]4:36:57 
FILENAME : 34SA2-14.DA1 

PRESSURE REAISTNGS ARE TAKEN IN PSIA 
TIME IS MEASUR IN HOURS 

SURVEY DATA 

COMPANY KENNECOTT 

06-
37 
17 
17 
17 
17 
17 
17 
17 
17: 
17 
17 
17 
17 
17 
37 
17 
17 
17 
17 
17 
17 
17: 
17. 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17-
17: 
17: 

TIME PRES 
-20-1983 
:05:37 
:0S:37 
:10:37 
:12:37 
14:37 
; 16:37 
16:37 
20: 37 
22:37 
24:37 
25:37 
28:37 
30:37 
.32:37 
34:37 
35:37 
33:37 
40: 37 
42:37 
:4;i:0l 
43:06 
43: 11 
43:16 
43:21 
43:26 
43:31 
43:36 
43:41 
43:46 
43:51 
43:56 
44:01 
44:06 
44:11 
44:16 
44:21 
44:26 
44:31 
44:36 

1965,77 
1965,52 
1955,42 
1965,55 
1965,45 
1965,49 
1955.91 
1965,65 
1965.47 
1965.29 
1965.46 
1965.40 
1965,55 
1965,54 
1965,29 
1965,38 
1965.46 
1965. 11 
1965.44 
1965,46 
1965.46 
1965,50 
1955.. 48 
1955.42 
1965.4£ 
1965.47 
1965.43 
1955.43 
1965.54 
1955,53 
1965,56 
1965,65 
1965,63 
1965.58 
1965.51 
1965.43 
1965.39 
1965.39 
1965.36 

RUN . 

1 DP 

,15 
-,lo 

--.m 
-,47 f 
-. 43 
-,01 
-, £7 

, -. 45 
— > 0».i 

-.46 
-. 5£ 
-.37 
-. 38 
-.63 
-.54 
-.46 
. 19 

-.48 
-. 46 
-.44 
-. 42 
-. 44 
~. 50 
-. 50 
-.45 
-.49 
-, 43 , J 
-.38 

B a«. w 

-.36 
-.£7 
-.29 
-.34 
-.41 
-.50 
-.53 
-, 53 
-.56 

34 FIELD 
DTIME 

-,9153 
-,8319 
-.8485 
-,8153 
-.7819 
-, 7486 
rfr^7153 
N6S19 
-,6486 
-- 5 ^ 3 
-a 5819 
- . 5 4 ^ 
-, 51^3'^ 
-.4819 
-.4486 
-.4153 
-.3819 
-.3485 
-.3153 
-.3085 
-.307£ 
-.3058 
-.3044 
-.3030 
-.3017 
-.3003 
-.2989 
-.2975 
-.2961 
-.2947 
-.2933 
-.2919 
-,2905 
-. 2892 
-. 2878 
-.2854 
-.2850 
-. 2835 
-.2822 

SALTON SEA WE^L 
TIME 

17:44:45 
17:45:53 
17:45:03 
17:45:46 
17:45:55 
17:47:01 
17:47:06 
17:47:23 
17:47:52 
17:48:0 3 
17:48:10 
17:48:20 
17:48:30 
17:46:48 

^ ^ : 4 8 : 5 0 
¥7 5 49:00 
17:49:10 
17:49:20 
17:49fc^ 
1 7 : 4 9 | ^ 
17:49:50 
17!50:0OJ 
17:50:10 
17:50:20 
17:50:30 
17:50:40 
17:50:50 
17s51S00 
17:51:IO 
17:51:20 
17:51:30 
37:51:40 
17:51:51 
17:52:01 
17:52:11 
17:52:21 
17:52:31 
17:52:41 
17:52:51 
17:53:03 

PRES 
1955.35 
1955.41 
1965.41 
1965.55 
1955.50 
1955.74 
1955,30 
1955.81 
1955,77 
1955,68 
1955,71 
1965,63 
1965,61 
1965,55 
1965.53 
1965,55 
1965,59 
2 965.60 
1965.57 
1965,52 
_i955, 57 
^ 6 5 . 55 
1955,49 
1 9 ^ . 48 
igt^. 57 
1965132 
19651161 
1965, 6«r' 
1955. 531 
1965,63 
1965.64 
1965.67 
1965.69 
1965.66 
1965.54 
1965.44 
1965.43 
1965.42 
1965.44 
1965.38 

NfiM3 2-14 
D̂ ' 

—. ̂  7 
-. 51 
-. 51 
-. 3-5 

> -.1' w 

-. 15 

-. J 3 

"" • i .fc 

— • c!4 

-a ai 
— 'Z'CL 

-. 31 
—. 37 
-. 34 
-. 34 

B %.i W 

~" • w' C. 

— T*=-' 

-. 30 
-. 35 
-. 37 
-, 43 
-.44 

-2* ̂ '. 

- . 40 
-, 31 
— . 3a3 
-. 23 
«. -z-o 

—, 2.3 

-.25 
-. 3 3 
-. 26 
— . 3'c:̂  
-,4S 
-. 49 
-.50 
-. 46 
-.54 

d M t : 
-.2794 
-. a-.503 

-.3530 
-.3451 
-.2433 
-.2419 
-. 2405 
-. £35-3 
-.£275 
-.3353 
-.2233 
-.3300 
-.2172 
-.214 4 
-. 31 17 
-. 2089 
-.2051 
-.2033 
-.2005 
-.19 73 
-.1950 
—• - i ̂  i£ ir" 

-. :89<'i 
-.1557 
-.1333 
-.1811 
-. 1733 
-. 1755 
-a;723 
-.1700 
-. 1572 
-.1544 
-.1514 
-.1585 
-. 1553 
-.1530 
-. 1503 
-. 1475 
-, 1447 
-.1419 



SURVEY DATA 

PAGE 

COMPANY KENNECOTT 
TIME 

17:53:11 
17:53:21 
17:53:31 
17:53:41 
17:53:51 
17:54:01 
17:54:11 
17:54:21 
17:54:31 
17:54:41 
2 7 : 54 : 5 1 
17:55:01 
17:55:11 
17:55:21 
17:55:31 
17:55:41 
17:55:51 
17:55:01 
17:55:11 
1 7 : 5 5 ; 2 2 
17 5 35:32 
17:55:42 
17:55:52 
17:57:02 
17:57:12 
17:57:22 
17:57:32 
17:57:42 
17:57:52 
17:53:02 
17:53:12 
17:53:22 
17:53:32 
17:53:42 
17:53:52 
17:59:02 
17:59:22 
17:59:22 
17:59:32 
17:59:42 
17:59:52 
1 8 : 0 0 : 0 2 
1 8 : 0 0 : 1 2 
1 8 : 0 0 : 2 2 
1 8 : 0 0 : 3 2 
18:00:42 
18:00:52 
18:Ol:02 
18:01:12 
1 8 : 0 1 : 2 2 
18:01:32 
1 8 : 0 1 : 4 2 

PRES 
1955.52 
1955.50 
1955.45 
1955.43 
195^j45 
1955747 
1965. 4 ^ 
1 9 5 5 , ^ 
1955.42 ,_, 
1955,45 '^ 
1955,51 
1955.56 
1965.60 
1965.50 
1955.55 
1955.49 
1955.49 
1955.44 
* Z^T.fC>m A w 

1955.45 
1955,52 
1955,54 
1955,SO 
1955,45 
1955,40 
1955,35 
1955.39 
1 9 5 5 , 4 7 
1955.55 
1955.43 
1955.48 
1 9 5 5 . 4 3 
1 9 5 5 , 49 
1955,48 
1955.54 -
1 9 6 5 . 5 5 
1965. 53' 
1 9 6 5 . 4 7 
1 9 6 5 . 4 6 
1 9 5 5 . 4 0 
1 9 6 5 . 4 4 
1 9 6 5 . 4 9 
1 9 6 5 , 4 9 
1 9 6 5 . 5 0 
1 9 6 5 . 6 3 
1 9 5 5 . 6 5 
1 9 6 5 . 7 1 
1 9 6 5 . 7 2 
1 9 6 5 . 7 6 
1 9 5 5 . 7 6 
1965.92 
1 9 6 6 . 0 4 

- , 
-
- . 
-
- . 
-
- . 
-
- . 
-
- a 

L=a._ 

~. 
-. 
-
-. 
-. 
- a 

-. 
-. 
-. 
-. 
-. 
-. 
-. 
-. 
-. 
- a 

-, 
-. 
-. 

- a 

-. 
-. 
- a 

-, 
- a 

-, 
— a 

-. 
-. 
-, 
-. 
-. 
-. 
-. 
-, 
-. 
-. 

Ru^ 
DP 
40 
42 
46 
49 
47 
45 
47 
46 
5 0 
4 5 
41 
35 
a ^ C 

|2 
17 

""M 
A M 
43 
47 
47 
40 
38 
42 
47 
r r -Z' 

57 
S 3 
4 5 
3 6 
44 
44 
4 9 
4 3 
4 4 
33 
35 
34 
45 
46 
52 
46 
4 3 
4 3 
4 2 
2 9 
2 7 
£ 1 
2 0 
16 
1 6 
00 
12 

34 FIELD 
DTIME 

-.1392 
-,1354 
—,1335 
-,1303 
-.1230 
-,1253 
-,1225 
-. 1 197 
-. 1 2 59 
-.1142 
-.1114 
-,1035 
-.1053 
-. 1030 
-, 1003 
-.0975 
-. 0947 

f] - , 0 9 1 9 
] -,0392 
p--.0351 
1^0833 
- , 0 8 0 5 
- , Gffi'S 
-,0750 
-. 073 
- . os-j R 
-,0667 
-.0539 
- , 0 6 1 3 
- , 0 5 6 3 
- . 0 5 5 5 
~ . 0 5 2 8 
~.0500 
-.0472 
-.0444 
-.0417 
-.0389 
-.0351 
—.0333 
- . 0 3 0 5 

: - . 0 2 7 6 
-.0250 
- . 0 2 2 2 
- . 0 1 9 4 
- . 0 1 6 7 
- . 0 1 3 9 
-.0111 
- . 0 0 8 3 
- . 0 0 5 5 
- , 0 0 2 8 
. 0000 
. 002 8 

SALTON SEA WELL 
TIME 

18:01:52 
13:02:02 
18:02:12 
13:02:22 
18:02:32 
18:02:44 
18:02:55 
1 8 : 0 3 : 0 4 
2 8:03:14 
IS.: 03: 23 
lo5ltJ<.jSwtZ. 

18:03:41 
18:03:51 
13:04:0O 
3 8:04:09 
13:04:19 
13:04:28 
1 8 : 0 4 : 3 7 
18:04:47 
18:04:55 
1 8 : 0 5 : 0 5 
1 8 : 0 5 : 1 5 
16:05:24 
18:05:33 
18:05:43 
1 8 : 0 5 : 5 2 
'^:06:01 
f a : 0 5 : l O 
1 8 : 0 6 : 2 0 
1 8 : 0 6 : 2 9 
1 8 : 0 5 ^ 1 ^ 
1 8 : 0 5 | l ^ 
18:06:57 
18s07sOS 
1 8 : 0 7 : 1 6 
1 8 : 0 7 : 2 5 
18:07!34 
1 8 : 0 7 : 4 4 
1 8 : 0 7 : 5 3 
1 8 : 0 8 : 0 2 
1 8 : 0 8 : 1 1 
1 3 : 0 8 : 2 1 
1 8 : 0 8 : 3 0 
1 8 : 0 8 : 3 9 
3 8 : 0 8 : 4 8 
1 8 : 0 8 : 5 8 
1 8 : 0 9 : 0 7 
18:09:16 
1 8 : 0 9 : 2 5 
1 8 : 0 9 : 3 5 
1 8 : 0 9 : 4 4 
1 8 : 0 9 : 5 4 

PREB 
1966.11 
1955.29 
1956,57 
1957.15 
1967.77 
1958.55 
1970.04 
1971.75 
1974.15 
1977.42 
1961.30 
1985.73 
1990.88 
1995.33 
2002,39 
2008.51 
2015.10 
2021.51 
2028.51 
2035.25 
204 1,75 
2047.95 
2053,37 
2059.59 
2065,05 
2070,25 
2075.09 
2079.53 
2 0 S 3 , 9 5 
2 0 8 7 . 8 4 
2 0 9 1 . 3 1 
2 0 9 4 . 5 5 

^ 0 9 7 . 4 7 
^ O 0 . 16 
2102.77 
21!^. 99 
210^, 03 
2108153 
22 lOJlSi 
2 1 1 2 . 0 ^ 
2113. 4611 
2114.68 
2 1 1 5 . 7 7 
2 1 1 6 . 7 1 
2 1 1 7 , 5 3 
2 1 1 8 . 1 9 
211 '8 . 74 
2 1 1 9 . 3 2 
213 9,85 
2120,37 
2120,79 
2121, 14 

NAME 2-14 
DP DTIME 

. 19 
, 37 
. 75 

1.24 
1.35 
2. 54 
4. 12 
5. S3 
O • lil v.̂  « 

1 1. 50 
15.33 
19.81 
24.95 
30.41 
35. 47 
42. 59 
49. IS 
55, 59 
52. 59 
59. 34 
75, S3 
82. 04 
87. 95 
93, 57 
99. 13 
104.33 
109. 17 
1 1 al. / Zj 

1 2 8. 03 
121.92 
3 25. 39 
123. 53 
131.55 
134.24 

139.07 
141.11 
143.01 
144.59 
145.17 
147.54 
148. 75 
149,35 
150.79 
1 5 1 , 5 1 
1 5 2 , 2 7 
3 52,32 
153. 40 
153.93 
154,45 
154.37 
155.2^ 

0055 
0083 
01 1 1 
0139 
0157 
0200 
023 2 
0355 
0233 
0303 
0333 
0353 
t- w «_i C-

0411 
04 35 
0454 
0439 
0514 
0542 
0557 
0592 
0520 
0545 
. 0570 
0597 
0722 
0747 
0772 
0300 
0335 
0350 
0373 
0903 
0923 
0935 
0931 
1005 
1033 
1053 

. 1033 
1 1 03 
1 135 
1 151 
1 135 
123 1 
1239 
1 254 
1239 
1314 
1342 
1357 
1395 



SURVEY DATA 

PAGE 

COMPANY KENNECOTT 
TIME 

18:10:03 
18:10:12 
18:10:21 
18:10:31 
16 i10:40 
18:10:49 
2 A;10:53 
18:11:03 
36:11:37 
13;11:25 
16:11:35 
18:11:4S 
13:2 2:54 
18;12:04 
18:12:13 
18:12:22 
2 3:12:31 
18:12:41 
18:12:50 
13:12:59 
16:13:OS 
13-13:16 
13:13;27 
13:13 s 35 
18:13:46 
18:13:55 
3 8;14:04 
13:14:13 
18:34:23 
13:14:32 
18:14:42 
13:14:51 
IS:15:00 
13:15:09 
2 6:15:20 
18:15 s 29 
16:15:38 
IS:15:47 
16:15:57 
16:16:06 
18:16:15 
18:15:24 
18:16:34 
18:16:43 
18:16:52 
18:17:02 
16:17:11 
18: 17 •; 20 
18:17:30 
18:17:39 
18:17:46 
18:17:57 

PRES-
2121,50 
2121.65 
2122.15 
2122.43 

212P39 
2123, 21 
2123. ^ l 
2123,46 
2123.63 
2122.60 
2123.93 
2124.07 
2124.19 
2124.36 
2124.53 
2124.63 
2124,79 
2124.92 
2125.07 
2125.14 
2 125. 17 
•r, 1 -I't̂ . ĵ  ci 

2125.21 
2125.24 
-• 1 -:.t.- - 7 - . 

•-, 1 ' Z > ^ T o 

2125.47 
2125.55 
2125.59 
2125.70 
2125.74 
2125.62 
2125,90 
2125, 93 
£126. 05 
2125. i-7 
2125.23 
£125.36 
2125, 39 
£1£5.35 
£1£S,33 
£1£6.£8 
£1£6,£7 
£1£6.£9 
2126,35 
2126.34 
2125.40 
2126.49 
2126.56 
2126.65 
2126.70 

RUN 
DP 

155.56 
155.93 
155.23 
155.51 
136.80 
157.07 
157.29 
157,42 
157,54 

Fpl57.7l 
^ 1 5 7 , 88 

lES.01 

im. . 15 
158.|'7 
156,14 
158, BA£ 
156. T T I ^ 
158.87 
159.00 
159.15 
159,22 
159,25 
1S9.27 
159,29 
159,32 
159,40 
159.46 
1 tr.O i=,i:̂-: 

159.53 
159.67 
159.78 
159.32 
159.90 
159,93 
160.06 
ISO.14 
150.25 
150.35 
150.44 
150. 47 
150.43 
150.41 
160.36 
160.35 
160. 37 
160.43 
160.42 
160.48 
160.57 
160.66 
160. 73 
160.78 

D'^IME 
z~7 :i -r 

3045 

3378 

372 i 

431 1 
4 373 
454 5 
4711 
4 573 
504 3 
• ^ t — a^ A 

c- --—' :2 

w' "5 ̂  L 

5545 

5373 
7C--'i5 

7211 

75 ̂  5 

7373 
S045 
3 211 
S37S 
35'^-5 
371 1 
3373 
9045 
921 1 
. . • ^ . / I K..I 

O ^ /, ,::-

O T '. 

987 
004 
031 
037 
05-^ 
071 
037 

1 
6 
'̂  
1 
3 
L~ 

i 

c 



SURVEY DATA 

PAC 

COMPANY KENNECOTT 
TIME 

19:07:48 
19:08:48 
19:09:46 
19:10:48 
19:11:48 
19:12:48 
19:13:43 
19:14:48 
19:15:43 
19:15:43 
19:17:46 
19:18:43 
19:19:43 
19:20:43 
19:21:48 
19:22:43 
19:23:43 
19:24:48 
19:25:48 
19:25:48 
19:27:48 
19:28:43 
19 s 29:3 6 
19:34:16 
19:39:16 
19:44:16 
19:49:16 
19:54:15 
19:59:16 
20:04:15 
20:09:16 
20:14 515 
20:19:15 
20:24:15 
20:29:15 
20 s 34 516 
20:39:16 
20:44:16 
20:49:16 
20:54:16 
£0:59:16 
£1:04:16 
£1:09:3 6 
£1:14:16 
£1:19:16 
£1:£4:16 
21:29:36 
21:34:16 
21:39:16 
21:44:16 
21:49:36 
21:54:15 

PRES 
2128.89 
2128.87 
2123.88 
2123.82 
212fe)66 
2125790 
2 1 2 8 . ^ 
2123. i(h{i 

212S.87 
2123.79 
2123.79 
2123.S3 
2 3 23. SO 
2123.85 
2123.96 
2123,93 
2 3 28,94 
2128.95 
2128.95 
2128.95 
2129.01 
2128,91 
212S.91 
2128.38 
2 2 28-65 
2128,83 
2128.61 
2128.58 
2126.70 
2128,57 
O 1 O Q '^^^ 1.' I C O a w> wl 

2123.52 
2128.43 
2128.42 
2128.34 
2128.26 
2126.30 
2123.18 
2123.15 
2128.04 
2128.08 
21ES.01 
2127.97 
2127.91 
23 27.88 
£127.79 
2127,80 
2127.78 
£127.80 
2127.68 
2127.55 
2127.50 

152. 
162. 
2 52. 
162. 
152. 
152. 
152. 
152. 

^ 1 5 2 . 
•r==162. 
^ 1 5 2 . 

i k 2 . 
ife. 
152, 
163, 
163, 
163, 
163, 
163. 
163, 
363. 
162, 
162, 
162. 
152. 
162, 
162, 
162. 
X t t £ l , m 

162. 
162. 
162. 
162. 
152-
152. 
152. 
152, 
162. 
152. 
152. 
162. 
162. 
16£. 
161. 
161. 
161. 
161. 
161. 
163. 
161. 
161, 
161. 

RUN 
DP 
97 
95 
96 
90 
96 
98 
98 
95 
d*^" 

87 
87 
91 
88 
64 

I4 

M 
04 
04 
03 
09 
99 
99 

9 3 
91 
89 
65 
78 
65 
63 
SO 
51 
50 
42 
36 
3S 
26 
23 
12 
16 . I 
09 
05 
93 
96 
87 
88 
65 
88 
76 
63 
58 

34 FIELD 
DTIME 
1,1045 
1,1211 
1.1373 
1,1545 
1. 1711 
1.1873 
1.2045 
1,2211 
1.2378 
1.2S45 
1.2711 
1,2873 
1.3045 
1,3211 
1,3378 
1.3545 
1.3711 
1.3378 
1.4045 
" 4'-' •• 1 

^^4378 
1.4545 
1. -^p-E' 
1.54o6 
i.62te) 
1.7ll^ 
1.7956 
1.8789 
1.9622 
2.0455 
2. 1269 
2.2122 
2.2955 
2.3789 
2. 4622 
£.5456 
£.6289 
£.7122 
2.7956 
2.8789 

. £.9622 
3.0456 
3.1289 
3.£1£2 
3. £956 
3.3789 
3.45£2 
3. 5456 
3. 6289 
3.7122 
3.7956 
3,8769 

SALTON SEA WELL 
TIME 

21:S9: 
22:04: 
22:09: 
22:14: 
22:19: 
22:24: 
•:• --• a •:• 0 J 

22.- 34 : 
o-i- - "-O • 

22:44: 
22:49: 
22:54: 
22:59: 
23:04: 
23:09: 
23:14; 
23:19: 
23:24: 
23:29: 
23:34: 
23139: 
23:44 s 
23:49: 
U-.-/ , aJ 1 a 

06-21-
^PZi: 04 : 
lo:09: 
00:14: 
00:19: 
0 0 : 2 4 A 

00:291 
00:34: 
00:39: 
00:44: 
00:49: 
00:54: 
00:59: 
01:04: 
01:09: 
01:14: 
01:19: 
01:24: 
01:29: 
01:34: 
01:39s 
01:44: 
01:49: 
01:54: 
01:59: 
02:04: 
02:09: 

16 
15 
2 5 

15 
15 
15 
15 
15 
16 
16 
15 
16 
36 
16 
16 
16 
16 
16 
16 
16 
16 
15 
36 
16 
16 

PRES 
2127,43 
2127,51 
2127,41 
2127.33 
2127,32 
2127.19 
2127.12 
2127.24 
2127.21 
2127.09 
2127,01 
2125.94 
2125.94 
2125,97 
2127,01 
2127.02 
2127,07 
2126.87 
2127.00 
2125,96 
2126.92 
2125,83 
2126.84 
2126.79 
2126.75 

1938 
16 
16 
16 
16 

=%^ 
> 

Ŝ 16 

15 
16 
IS 
16 
16 
16 
16 
16 
16 
16 
16 
16 
15 
15 
16 
16 
1 iZ 

c 2 C O . 7 i 

2125.68 
2126.65 
2125.61 
2126,55 
2126.SO 
2125. 46 
3125.45 
2126.45 
2 1 ^ . 42 
21^8, 42 
2125130 

2 1 2 6 . 3 ^ 
2126.33 
£125.35 
2126.32 
2126.30 
£1£6,£8 
21£6.£6 
£3£6,£5 
2126.23 
2125.20 
2125.18 
2126.15 
2125.13 

NAME 2-14 
•DP 

161.51 
161.59 
163.49 
151.41 
151.40 
- :! 1 0-7 

151.20 
151. 3.r' 
151.29 
151. 1'7 
151.09 
151. 02 
3 61. 02 
161.05 
151.09 
151.10 
151.15 
160,95 
151, 0.3 
151,05 
16,.00 
160.95 
160.92 
160.37 
160. 84 

160.79 
160.75 
150. 73 
160.59 
150.53 
150. 55 
150.55 
160, 53 
160.53 
150,50 
160,50 
150. 43 
160.47 
150.45 
150,43 
150,43 
160, 40 
160,38 
160,35 
160.34 
160.33 
150,31 
160. 23 
160.3£ 
150.33 
150. 2.a 

E 
3. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
'+ n 

4. 
4, 
4. 
4. 
' Z J . 

'— 
5. 
w j . 

IT 

5. 
5. 
a j . 

c: 

5. 
5. 
5i. 

0 , 

5. 
5, 
5, 
5, 
5. 
5. 
5. 
5. 
Zj . 

0 . 

5 a 
-7 

7. 
7 . 
- I 

7a 

•7 

-7 

-7 

7. 
7. 
7_ 
•7 

0 

8. 

>TIME 
9522 
0455 
1239 
2122 
2955 
3739 
4 523 
54 53 
5 L 3 3 

7 1'-' 3 
•..f^ .. ,-

3:^39 
9522 
0455 
1 L 3 9 

2123 
2955 
3739 
4522 
5455 
5239 
"T 1 "• ~ 

7955 
3739 
9522 

0455 
i c'c*- Ẑ" 

C. A w — 

2955 
3739 
4523 
54 55 
5339 
/ - cL'-zL 

» ^ _ ' a _ ^ 

3739 
9522 
0455 
1 289 
w 1 w *:! 

2955 
3739 
4522 
5455 
5269 
7123' 
7953 
3739 
9523 
0455 
13 39 



SURVEY DATA 

PAGE 

C O M P A N Y KENNECOTT 

TIME 

02:14:3 6 

0 2 : 1 9 : 1 6 

0 2 : 2 4 : 1 6 

0 2 : 2 9 : 1 6 

0 2 : 3 4 : 1 6 

0 2 : 3 9 : 1 6 

0 2 : 4 4 : 1 6 

0 2 : 4 9 : 1 6 

02:54:3 6 

0 2 : 5 9 : 1 5 

0 3 : 0 4 : 1 5 

0 3 : 0 9 : 1 6 

0 3 : 1 4 s 1 6 

0 3 : 1 9 : 1 5 

0 3 : 2 4 : 1 5 

0 3 : 2 9 : 1 6 

0 3 : 3 4 : 1 6 

0 3 : 3 9 : 1 5 

0 3 : 4 4 : 1 6 

0 3 : 4 9 : 1 5 

03:54:2 6 

0 3 : 5 9 : 1 5 

0 4 : 0 4 : 1 6 

0 4 : 0 9 : 1 6 

0 4 : 1 4 : 1 6 

0 4 : 1 9 : 1 5 

04:24:2 5 

04 : 2 9 : 15 

0 4 : 3 4 : 1 6 

04 y. 39 : 1 5 
0 4 : 4 4 : 1 6 

0 4 : 4 9 : 1 5 

0 4 : 3 4 : 1 5 
0 4 : 5 9 : 1 5 

0 5 : 0 4 : 1 5 
0 5 : 0 9 : 1 5 

0 5 : 1 4 : 1 5 

05 i 19 : 1 5 

0 5 : 2 4 : 1 6 

0 5 : 2 9 : 1 6 

0 5 : 3 4 : 1 6 

0 5 : 3 9 : 1 6 

0 5 : 4 4 : 1 6 

0 5 : 4 9 : 1 6 

0 5 : 5 4 : 1 6 

0 5 : 5 9 : 1 6 

0 6 : 0 4 : 1 6 

0 5 : 0 9 : 1 6 

0 6 : 1 4 : 1 6 

0 5 : 1 9 : 1 5 

06.-24: 15 
0 5 : 2 9 : 1 6 

P R E S 

2126.11 

2 1 2 5 . 0 9 

2 1 2 5 . 0 7 

2 1 2 5 , 0 5 

2125:.;̂ 'i3 

21 2 ^ 0 1 

2125. 2 ^ 

2125. 1 ^ 

2 1 2 5 . § 3 
21 2 '̂'. 9 3 

21 2 5 . 5 3 
2 1 2 5 . 6 7 

2 1 2 5 . 3 5 

2 1 2 5 . 3 3 

2 1 2 5 . 3 0 

2125.61 

2 1 2 5 , 7 S 

2 1 2 5 , 7 7 

2 1 2 5 . 7 4 

2 1 2 5 . 7 2 

2 1 2 5 . 6 4 

2 1 2 5 . 6 3 

2 1 2 5 . 5 5 

2 1 2 5 , 5 2 

2125.61 

2 1 2 5 , 1 5 

3 1 L 5 , 5 3 

2 1 2 5 , 4 0 

2 1 2 5 . 3 6 

2 1 2 5 . 3 5 

2 3 2 5 . 3 7 

2 1 2 5 , 3 5 

3'2 25. 3 2 
•:•: --, î . T T 

2 1 2 5 . 2 9 . 
2 1 £ 5 . 2 7 

2 1 2 5 , 2 9 

2 1 2 5 . 2 3 

2125,21 

2 1 2 5 . 2 7 

2 1 2 5 . 2 7 

2 1 2 5 . 2 6 

2 3 2 5 . 2 3 
O 1 O ^ ' OC: 

2 1 2 5 , 2 7 
•Zl 1 -3=: •:>i=; 
1— J. a- a./ , a^a^J 

1=. i. CaJ. i. a 

2 1 2 5 . 2 3 

2 1 2 5 , 1 7 

2 1 2 5 . I S 

2 1 2 5 . 1 4 

2125,01 

RUN 

DP 

150.19 

160.17 
150.15 

150.14 
160.11 

150,09 

3 5 0 , 0 7 

150.04 

150,01 

! ^ 1 6 0 , Ol 

^ 1 5 9 , 9 5 

lSi9. 9 5 

2 © 5 . 9 3 

1 5 9 . e i 
159,to 

mm 
159,85 

159, 8 2 

159.30 

159.72 
1 = , 0 -7.C 
1 a^ ̂ , / 0 

159, 73 
159,70 

159.69 

159.23 

159.71 

159.43 

159.44 

159,46 

159,45 

159,43 

159.40 

159.41 
X w _̂  a W f 

1 5 9 . 3 5 

1 5 9 . 3 7 

159.31 
1 crtO O C : 

159.35 

159.3S • 

159.34 

159.31 

159.3 3 
159.35 

159.33 

159.26 

159.31 

159,25 

159.26 
1 '=rc: 0 0 

159.09 

34 FIELD 

D T I M E 

6. 

8. 

6, 

8, 

a. 
8. 

8. 

6, 

6. 

3. 
fZ. 

rz 
*z. 
CJ 

9-
d ^ 

3m 
0 

9. 
*3 a 

N 
"-r. 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
1 0 , 
10 . 
10, 
1 0 . 
1 0 . 
1 0 . 
1 0 . 
lo­
ll. 

1 "̂  
1 '-» 

1 3' -
1 0 

12. 

12, 

12, 

2 1 2 2 

2 9 5 5 

3 7 8 9 

4 5 2 2 

5455 

5 2 8 9 

7 1 2 2 

7955 

8789 
Q r: £; --' 

0 4 5 5 

1239 

2 2 22 

29 5 5 

3 7 3 9 

452'2 

5455 

5 2 3 9 

7 1 2 2 

7955 

3 7 8 9 

9 6 2 2 

1^56 

^ ^ 9 

21'.^ 

292IQ 

3 7 8 9 

4 6 2 2 

5 4 5 6 

5 2 8 9 

7 1 2 2 

7 9 5 5 

8789 
9 6 2 2 

0 4 5 6 

1289 
2 1 2 2 

2 9 5 5 

3 7 6 9 

4 6 2 2 

5 4 5 5 

6 2 8 9 

7 1 2 2 

7 9 5 6 

8 7 8 9 

9 5 2 2 

0 4 5 6 

1239 
•;• 1 -r'O 

2 9 5 5 

3 7 8 9 

4 6 2 2 

S A L T O N S E A W E L L 

TIME 

0 5 : 3 4 : 1 6 

0 5 : 3 9 : 1 5 

0 5 : 4 4 : 1 6 

0 5 : 4 9 : 1 5 
0 5 : 5 4 : 1 5 

0 5 : 5 9 : 1 5 

0 7 : 0 4 : 1 5 

0 7 : 0 9 : 1 5 

0 7 : 1 4 : 1 6 

0 7 : 1 9 : 1 5 
0 7 : 2 4 : l 5 

0 7 : 2 9 : 1 5 

0 7 : 3 4 r 1 5 

0 7 : 3 9 : 1 5 

0 7 : ' H 4 : I 6 

0 7 : 4 9 : 1 5 

0 7 : 5 4 ; 1 6 

0 7 : 5 9 : 1 5 

05:04:2 5 

0 3 : 0 9 : 1 5 

OS s14:16 

0 3 : 1 9 : 1 5 

0 6 : 2 4 : 1 5 

0 8 : 2 9 : 1 5 

0 8 : 3 4 : 1 6 

0 8 : 3 9 : 1 6 

^!a8:44:16 

P 8 : 4 9 : 1 6 

0 8 : 5 4 : 1 6 

O S : 5 9 : 1 6 

0 9 : 0 4 : 1 6 

0 9 : 0 9 ( ^ 6 

0 9 : 1 4 T I 6 

0 9 : 19: 1 ^ 
0 9 : 2 4 : ! # 

0 9 : 2 9 : 1 5 

0 9 : 3 4 5 16 
0 9 : 4 7 : 0 0 

0 9 : 4 7 : 4 3 

1 0 : 0 2 : 4 3 

10:17:43 

10:32:43 

1 0 : 4 7 : 4 3 

10:57:11 

1 0 : 5 7 : 1 6 

10:57:21 

10:57:26 

10:57:42 

1 1 : 1 2 : 4 2 
1 1 -•-'"]? a A 0 

1 1 : 4 2 : 4 2 

1 1 : 5 7 : 4 2 

P R E S 

2 1 2 5 . 0 3 

2 1 2 5 . 0 0 

2 1 2 4 . 9 9 

2 1 2 5 . 0 7 

2 1 2 5 . 0 7 

2 1 2 5 . 1 3 

3 1 3 w • i 0 

2135 . I L 

2125.2 4 

2 1 2 5 , 14 

21 2 5. 1 7 

3 1 2 5 . 1 7 

2 1 2 5 . 1 8 

21 3'5. 1 V 
2125.3 0 
2 1 2 5 . 1 7 
3' 1 25 a 30 

21 2 5 . 1 7 

w i. t^ w a X 1 

2 1 2 5 . 1 8 

2 1 2 5 . 0 0 
•Z* 1 C * cr -i- • r 

23 2 5 . 1 7 

2 1 2 5 . 1 6 

2 1 2 5 . 0 5 

2 1 2 5 . 2 2 

2125. 12 

21 2 5 . 0 8 

2125. 0 0 
•01 •:;• cr 1 rn 

2 1 2 5 . 0 6 

2 1 2 5 . 0 9 

2 1 2 5 . 0 9 
^ 1 2 5 , O S 

"I224.97 

2 1 ^ . 5 5 
2 2 ^ . 9 1 
•Zf 1 3 5 77 
'Z' 1 C' ĉ  c*7 -' 

2 1 2 5 . tF. 

2125. sF 
2 1 2 5 . 5 0 

2 1 2 5 . 4 5 

2 1 2 5 . 7 9 

2 1 2 5 . 7 5 

2 1 2 5 . 7 5 
0 1 OCT •y tz 

2 1 2 5 . 8 5 

2 1 £ 5 , 6 8 

£ 1 2 5 . 5 2 

2 3 2 5 , 5 6 

2 1 2 5 , 7 5 

NAME 

159. 

159. 

3 59. 

159. 

159. 

159. 

2 59. 

159. 
•( cr 0 

159. 
- c^fz. 

159. 
.! ^ ' 2 . 

-. •- fZ 

1 =--c. 

159. 
1 •"--. 0 _ 

1 1= n 

-, c ^ O 

-1 ^. ^ 

1 i ^ O 

159. 
1 s*̂  
159. 

159, 

159, 

159, 

159, 

3 59, 

159, 

159, 

159, 

159. 
159. 

159. 

153. 
153. 

159. 
•! c ^ C ; 

160. 
' '̂ '̂ . 
.. a-/ .V . 

159. 

159. 

159. 

159. 

159. 

159. 

159. 
1 <= c 

159. 

159. 

2 - 1 4 
•DP 

11 

03 

07 

X r i i 

i Z 
"d.\ 

• Z . ^ 

20 

.£'c! 

xZ' LX 

X ' ^ ' 

Z't^_ 

oc 
• " • • " 

2 3 

w O 

• " ' • -

C «../ 

c 0 

OS 

3 1 

L'-J> 

24 
14 

30 

2 0 

1 5 

03 

15 

14 
•_̂ 7 

17 
- i^ 

05 

9'-+ 
oc: 

£5 
SO 

04 
57 

S3 
^ ~7 

57 

33 

3.3 

34 

93 

75 

70 

74 

33 

D T I M E 

J il.' • 

1 w -

1 w! • 

1 w • 

- jJ a 

J. JX m 

1 w» 

.* w . 

". w a 

1 3 • 

I w -

^ 3-
1 V 

* J J -

1 w a 

1 w . 

1 w « 

1 w « 

14. 

14. 

14. 

14. 

2 4. 

14. 

14. 

14. 

1^. 

1 4 . 

1 4 . 

14a 
1 •:-", 

15a 

1 L:. 

15. 
1 •^' 

- IT 

^ - = • 

1 C • 

1 cr 

1 f l 

1 £.. 

I " 

.i. "Z/ • 

.̂  w> < 

i c . 
IS. 

15. 

1 7. 
1 7. 
1 -7 
a. 1 . 
• -7 

5455 

5233 

7 1 2 2 

7 9 5 5 

3739 

9522 

04 53 
- -• G -": 

w 1 xX.d. 

3 9 5 5 
w-7(i.3 

4 33a.:-

5453 

5339 

7123 
-701^ c. 

375 3 

9 5 2 3 

0455 

1239 

c! * ĉ -zJ 

2955 

3739 

4333 

54 55 

5339 

71 2 2 

7955 

3739 

9533 

0455 

1333 

3 1 2 •-! 

'2953 

376 3 

433..I 

54 55 
•71- - J z 

7 - 'i 7 

'J 19 7 
- c r: -7 

cz • r_. .' 

~r r . C.-7 

0 -"• -.' ̂ . 

9 2 -B 9 

9303 

;:J w x / 

a "j T t 

1351 

'•t 3 3 1 

535 2 
9 33 ; 



SURVEY DATA 

.-•AG 3 

COMPANY KENNECOTT 
T I M E PRES 

1 2 : 1 2 : 4 2 2 1 2 5 . 
1 2 : 2 7 : 4 2 2 1 2 5 , 
1 2 : 4 2 : 4 2 2 1 2 5 , 
1 2 : 5 7 : 4 2 2 1 2 5 . 
1 3 : 1 2 : 4 2 212 
1 T . 0 7 • A-:' -:• 1 ••-•' 

T T . A •-.' . A •-' •Z* .i - Z . s=; 

1 4 : 1 2 : 4 2 2 1 2 5 . ^ 8 " 
14". 2 7 : 4 2 2 1 2 5 . 4 7 
1 4 : 4 2 : 4 2 2 1 2 5 , 4 3 
• A <• ' ^ . 7 . 4.--' - ' 1 - " S •-• T 

RUN 
DP 

i: 1-2:42 2 5 , 46 
. 5 : 2 7 : 42 2 1 2 5 . 36 
. 5 : 4 2 : 4 2 2 1 2 5 . 1 9 

O T Of- " 1 6 : 1 2 : 4 2 
1 5 : 2 7 : 4 2 2 1 2 5 
1 6 : 4 2 : 4 2 2 3 2 5 

42 2124 
2 1 2 5 1 7 : 1 2 : 4 2 

1 7 : 2 7 : 4 2 

1 7 : 4 2 : 4 2 2 1 2 4 . 9 0 

CaJ. iZ,.^ 

10 
•1 -r* 

91 
04 
00 

1 7 42 2 1 2 5 . 0 8 
1 8 : 1 2 : 4 2 2 1 2 4 - 9 9 
1 8 : 2 7 : 4 2 2 1 2 4 . 8 4 
1 6 : 4 2 : 4 2 2 1 2 4 . 7 7 
1 8 : 5 7 : 4 2 2 1 2 4 . 8 2 
1 9 : 1 2 : 4 2 2 1 2 4 . 6 2 
1 9 : 2 7 : 4 2 2 1 2 4 . 6 6 
1 9 : 4 2 : 4 2 2 1 2 4 , 3 9 

2 0 : 1 2 : 4 2 2 1 2 4 . 2 8 
2 0 : 2 7 : 4 2 2 1 2 4 . 2 7 
2 0 : 4 2 : 4 2 2 1 2 4 . 2 2 
2 0 : 5 7 : 4 2 2 1 2 4 . 1 2 

2 1 2 4 . 0 5 
2 1 2 4 . 0 0 

159. 
1 s o 

1 «=:c-

159 . 
159 . 
1^ '̂  ^ r . 
1 S'-' 

:159 . 
' 1 5 9 . 

HZ. 

5 5 
5 3 
54 
74 

5 5 

IS-; 
15^ 

, 31 
, 54 

Ii4 
^7 

159. iSfll 
1 5 9 . 1 8 
1 5 ^ 20 

0 1 . 1 O . A p 

21 : 2 7 : 4 2 
2 1 : 4 2 : 4 2 2 1 E 4 . Q 0 
-^ 1 • ' ^ .7 • A.'^' o 1 •:• T Qi=, 

2 2 : 1 2 : 4 2 2 1 2 3 . 9 6 
2 2 : £ 7 : 4 2 2 1 2 4 . 0 6 
0 0 . AC- . A O -Z- 1 p T O A 

oo«*=;*7»AO oiotf Qi;s 

2 3 : 1 2 : 4 2 2 1 2 3 . 6 8 
2 3 : 2 7 : 4 2 2 1 2 3 . 8 6 
2 3 : 4 2 : 4 2 2 1 2 3 . 8 3 
2 3 : 5 7 : 4 2 2 1 2 3 . 7 8 
0 6 - 2 2 - 1 9 8 8 
0 0 : 1 2 : 4 2 2 1 2 3 . 7 7 1 5 7 . 8 5 
0 0 : 2 7 : 4 2 2 1 2 3 . 7 4 1 5 7 . 6 2 
0 0 : 4 2 : 4 2 2 1 2 3 . 7 8 1 5 7 . 8 6 

1 5 3 . 
3 5 9 . 
15'=' 

1 i=.c; 

1 kJO« 

1 5 8 . 
1 5 8 . 
1 5 3 . 
1 5 8 . 
1 5 8 . 
1 5 8 . 
I r;; .-1 

a-IO. 

1 5 8 . 
1 5 6 . 
1 5 5 . 
1 5 3 . 
1 5 3 . 
1 5 3 . 
1 5 3 . 

1 5 7 . 
1 5 7 . 
1 5 7 . 
1 5 7 . 

3 3 

12 
08 
93 
15 
07 
92 
85 
9 0 
7 0 
74 
47 

30 
2 0 
14 
oe 
OS 
0 3 
OS 
i S 
0 2 
9 8 
9 5 
9 4 
9 1 
8 6 

;4 F I E L D 
DTIME 

I S . 1 6 5 1 
I S . 4 3 5 1 
1 6 . 5 6 5 1 
1 6 . 9 3 5 1 
1 9 . 1 8 6 1 
1 9 , 4 3 5 1 

1 9 , 5 8 5 1 
1 9 . 9 3 5 1 
2 0 . 2 8 5 1 
2 0 . 4 3 5 1 
2 0 . 5 5 5 1 
2 0 . 9 3 5 1 
2 2 , 1 5 5 1 
2 1 . 4 3 5 1 
2 1 . 5 6 5 1 
2 1 . 9 3 5 1 
2 2 , 1 5 5 1 
2 2 . 4 3 6 1 
2 2 , 6 3 5 1 

"Kff S 3 5 1 
Jml 1 6 6 1 
2 3 . 4 3 6 1 
2 3 . 5 ^ 1 
^ W N W (̂  0 * 

2 4 . 1 6 ^ 
£ 4 . 4 3 3 ? ! 
2 4 , 6 6 6 1 
2 4 . 9 3 6 1 
2 5 . 1 8 6 1 
2 5 . 4 3 6 1 
2 5 . 6 8 6 1 
£ 5 . 9 3 6 1 
2 6 . 1 8 6 1 
2 6 . 4 3 6 1 
£ 6 . 6 8 5 1 
2 6 . 9 3 5 1 
£ 7 . 3 8 6 1 
£ 7 . 4 3 6 1 
£ 7 . 6 8 6 1 
£ 7 . 9 3 6 1 
£ 8 . 1 8 5 1 
2 8 . 4 3 5 1 
£ 0 . 6 6 6 1 
£ 3 . 9 3 6 1 
£ 9 . 1 6 6 1 
£ 9 . 4 3 5 1 
£ 9 . 6 6 5 1 
£ 9 . 9 3 6 1 

3 0 . 1 3 5 1 
3 0 . 4 3 6 1 
3 0 . 6 8 5 1 

SALTON SEA WELL 
TIME 

0 0 : S 7 : 4 £ 
0 1 : 1 2 : 4 2 
0 1 : 2 7 : 4 2 
0 1 : 4 2 : 4 2 
0 1 : 5 7 : 4 2 
0 2 : 1 2 : 4 2 

0 2 : 2 7 : 4 2 
0 2 : 4 2 : 4 2 
0 2 : 5 7 : 4 2 
0 3 : 1 2 : 4 2 
0 3 : 2 7 : 4 2 
0 3 : 4 2 : 4 2 
0 3 : 5 7 : 4 2 
0 4 : 1 2 : 4 2 
0 4 : 2 7 : 4 2 
0 4 : 4 2 : 4 2 
0 4 : 5 7 : 4 2 
0 5 : 1 2 : 4 2 
0 5 : 2 7 : 4 2 
0 5 : 4 2 : 4 2 
0 5 : 5 7 : 4 2 
0 5 : 1 2 : 4 2 
0 5 : 2 7 : 4 2 
0 5 : 4 2 : 4 2 
0 6 : 5 7 : 4 2 
0 7 : 1 2 : 4 2 

^ : 2 7 : 4 2 
m : 4 2 : 4 2 
0 7 : 5 7 : 4 2 
0 8 : 1 2 : 4 2 
0 S : 2 7 i A 2 

0S:420N' 
0 6 : 5 7 : 4 2 
09: 12:42J 
0 9 : 2 7 : 4 2 * 
0 9 : 4 2 ; 4 2 
0 9 : 5 7 : 4 2 
1 0 : 1 2 : 4 2 
1 0 : £ 7 : 4 2 
1 0 : 4 2 : 4 2 
1 0 : 5 7 : 4 2 
1 1 s 1 2 : 4 2 
3 1 : 2 7 : 4 2 
1 1 5 4 2 : 4 2 
1 1 : 5 7 : 4 2 
1 2 : 1 2 : 4 2 
1 2 : 2 7 : 4 2 
1 2 : 4 2 : 4 2 
3 2 : 5 7 : 4 2 
1 3 : 1 2 : 4 2 
3 3 : 2 7 : 4 2 
1 3 : 4 2 : 4 2 

PRES 
2 1 2 3 , 7 8 
2 1 2 3 . 7 6 
2 1 2 3 . 7 9 
2 1 2 3 , 74 
2 1 2 3 , 2 1 
2 1 2 3 . 7 7 

2 1 2 3 . 7 5 
2 1 2 3 , 7 0 
2 1 2 3 . 6 7 
2 1 2 3 . 5 9 
2 1 2 3 . 5 2 
2 1 2 3 . 5 5 
-:• 1 '-• -.- <= T 

2 1 2 2 . 5 2 
2 2 2 3 . 4 5 
2 1 2 3 . 4 5 
2 1 2 3 . 4 5 
2 1 2 3 - 4 4 
2 1 2 3 , 4 1 
2 1 2 2 , 4 1 
2 1 2 3 . 4 3 
0 1 •:< "• ̂  /j. ^ 

2 1 2 3 . 4 4 
2 1 2 3 , 4 9 
£ 1 2 3 , 4 9 
2 1 2 3 . 4 5 
2 1 2 3 . 4 1 
2 1 2 3 . 4 3 
2 1 2 3 . 4 4 
2 1 2 3 . 4 5 
2 3 2 3 . 4 3 
2 1 2 3 . 4 4 
2 1 2 3 . 4 7 

3 l 2 3 , 4 5 
# 1 2 3 . 3 2 
2 1 ^ . 5 0 
2 l € 3 . 7 0 
£ l £ 3 | a f l 
2 1 £ 3 t f 4 4 
£ 1 2 3 . 4 ^ 

21E3.63 
2 1 2 3 . 7 4 
•-• 1 •::• T £. =: 

2 1 2 3 . 5 9 
2 3 2 3 . 3 3 
u . a. ._ u... f a.J 

••-• 1 -S'T 7 0 

2 1 2 3 . 5 9 
2 1 2 3 . 7 S 
2 1 2 3 , 7 3 
2 2 ' - ' 3 , 9 9 
2 1 2 3 , 5 3 

NAME 2 - 1 4 
• DP 

3 5 7 , 6 5 
1 5 7 . 3 4 
1 5 7 , S 7 
1 5 7 . 8 2 
1 5 7 , 2 9 
1 5 7 . 3 5 
2 5 7 . 3 3 
1 5 7 . 7 3 
1 5 7 , 7 5 
1 5 7 , 7 7 
1 5 7 , 7 0 
1 5 7 , 5 4 
1 5 7 , 5 1 
1 5 7 , 5 0 
1 5 7 . 5 4 
1 5 7 . 5 4 
1 5 7 . 5 3 
1 5 7 . 5 2 
2 5 7 . 4 9 
1 5 7 - 4 9 
1 5 7 . 5-1 
1 5 7 , 5 1 
1 5 7 , 5 2 
1 5 7 , 5 7 
1 5 7 . 5 7 
1 5 7 . 5 3 
1 5 7 . 4 9 
1 5 7 . 5 1 
2 5 7 . 5 2 
1 5 7 . 5 4 
1 5 7 . S 3 
1 5 7 . 5 2 
n cr-7 crcr 
A i-J t a «»r w.> 

1 5 7 . 5 3 
1 5 7 . 4 0 
1 5 7 , 5 8 
1 5 7 , 7 5 
1 5 7 . 4 9 
3 5 7 . 5 2 
1 5 7 , 5 0 
1 5 7 , 7 3 
1 5 7 , 5 2 
1 5 7 , 7 3 
1 5 7 , 5 7 
1 5 7 , 41 
1 5 7 , 3 3 
1 5 7 , 8 0 
1 5 7 . 7 7 
1 5 7 , 3 5 
1 5 7 , 3 : 
1 5 6 . 0 7 
1 5 7 . 5 1 

DTI ML 
3 0 . 
3 1 H 

w 1 « 

3 1. 
"7 1 

3 3 . 
wCL-

w3« 

w .L! • 

"T T 

3 3 -
w 3 « 

W w • 

w- ' r 8 

3 4 . 
3 4 . 
3 4 . 
3 5 . 
T'--

ai w . 

T"=-

3 5 . 
air w . 

3 5 . 
.33. 
3 7 , 
T T 

3 7 . 
Jf / . 

3 3 . 
i l Xf m 

w O • 

3 3 a 
3'-?, 
T d 

"7C; 

"2C 

4 0. 
40. 
4 0 . 
40a 
4 1 . 
4 1. 
4 i . 
41. 
43. 
43. 
4 3 . 
^L. 
4 3 . 
"+3. 
4 3 . 

9 3 5 1 
1 3 5 1 
4 3 5 : 
5 3 5 1 
9 3 5 1 
1 5 5 1 

4 3 5 1 
5 3 5 1 
O T C -t 
.J _ . 0 .a 

1 3 5 1 
4 3 5 2 
5 3 5 1 
Ci T C -

1 6 5 1 
4 3 5 1 
5 5 5 1 
9 3 5 1 
1 3 5 1 
4 3 5 : 
,'.: c ,c: -

93^5 1 
1 5 5 1 
4 3 5 1 
- A — 1 

9 3 5 1 
1 3 3 1 
4 3 5 1 
5 5 5 1 
9 3 5 1 
1 3 5 1 
4 3 5 1 
5 3 5 1 
3 3 5 1 
1 3 5 1 
4 3 5 1 
5 3 5 1 
C- T ^ •* 

1 S 5 1 
4 3 5 1 
^ r*. /- .. 

9 3 6 1 
1 5 5 1 
4 3 5 1 
5 5 5 1 
9 3 5 1 
1 8 5 1 
4 3 5 1 
5 3 5 1 
9 3 5 1 
1 3 5 : 
4 3 5 1 
5 3 5 1 



PAGE 

SURVEY DATA 

COMPANY KENNECOTT 
TIME PRES' 

13 
14 
14 

57:42 2 2 23.95 
12:42 2123,47 
27:42 2122.40 

RUN 34 FIELD SALTON SEA WELL NAME 2-14 
DP DTIME TIME PRES DP DTIME 

158,03 43,9362 14:26:26 2122.37 155,45 44,4439 
157,55 44.1851 14:28:57 2122.33 155.4i 44.4570 
156.46 44,4361 
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L ADDENDUM H 

I SUMMARY OF ATTEMPT! TO RUN A CALIPER LOG IN THE STATE 2-14 WELL 
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Glen E. Tinsley & Associates 

To: Mr. Jafce Rudisill 
Geysers Geothermal Co. 
1160 N. Dutton, Ste.200 
Santa Rosa, 
CA 95406-1279 

RECEIVED 

AUG \q 1988 

I 

Ceothermol 
I M P E R I A L . C A uj^HTestlng 

Product (an 

Operocl jns 

August 1.6, 1988 

Sir: 

Below j"^ a summary of the attempts to run a caliper log on 
State 2-14 L'wfell on August 8, 1988: . 

All toolaOirere zeroed at 48 inches above ground level as 
determined by the cement edge of the cellar. Wellhead 
pressure = |ii PSIG. 

0950 RIH 64 A^m Caliper Arm Tool (7 1/4" OD) stuck at 5 
feet below 0, aoproximately 26" into the 9 5/8" casing. 
POOH with 2600#%Mus tool weight (240#) to unstick. 
1350 RIH 3 1/2** Minimum ID Tool (OD 3 1/2") stuck at 
approximately 5 feeft below 0, approximately 26" into the 9 
5/8" casing. " 
POOH with 2400# plus 1^1 weight (100#) to unstick 

On August 15 a short TV oamera run was iqade on the well to 
visually inspect the obstructftin. An attempt was made to 
hydroblast the obstruction, howjUter the equipment failed and it 
is unknown if this was effectivjp^ A copy of the log is 
enclosed. It is on VCR format. E;r)Ilowing is an account of the 
effort : Y 

The tool was zeroed at 48" above the cement edge of the 
cellar. Wellhead pressure » 50 PSIG. 

0900 RIH with 2 .1/8" TV camera (we*f flowing approximately 
50 GPM). Observfd^; a whitish scale beog^ning at about 6.1 
feet in the 9 (5^8^ casing. Ran to 10jBlfeet then POOH 
(fluidl'tempera'ture^ i s the l imi t ing factor/^nd had risen to 
120; degx ee s E.) ' ' t 1 ^ 
0945^ RIH with 11,000 PSI hydrobalster to approximately the 
center of MOV 1. Downhole rod failed (bent^ POOH. 
ll^l^HlHlwith 2 1/8" TV camera (well dead, PSI = 0 0 ) . 
Fluld-too: turbid fdr visibility. POOH. ShutTTin and 
secured well. % 

Careful inspection of the log tape shows that scale buildup 
at around 6 feet with a well defined buildup around 8 feet. 

Enclosed are a copy of Figure 3.4 of the Salton Sea Deep 
Well Scientific Drilling Program, (State 2-14), Test Report 
showing the configuration of the wellhead stack and Table 3-2 
(pg 3-10), dascriblng th« stack. 

P.O. Box 1928 • Carlsbad, Cfl 92008 • (619)726-1990 
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T h e t ^ j i p p e a z a to be a discrepancy between the depth of the 
9 5/8" caiifni<̂.r' in all of the logging runs and the as-builts as 
indicated^ by Figure 3-4. I talked to Joel Barbour of Bourber 
Well Surveys, the owner of the camera equipment and found that 
during the-zeroing process the operator had not punched in 
"negative" and therefore zero on the tape is eight feet above 
ground level. This coincides with the as-builts and the Dialog 
runs 

Below is a table indicating significant depths in the log: 

Log Depth 

1.7 f ^ : 
6 feet 

10.9 feet 

Actual Depth 

6.3 feet above GL 
2 feet above GL 
2.9 feet below GL 

Event 

Top of MCV-1 gate 
Top of scale 
End of run 

The second ^ run begins at 5.40 on the counter and has no 
significant information in it. 

If I can be of 
(619) 726-1990. 

I 

Repectfully submitted, J 

assistance to you please call roe at 

Glen £. Tinsley 
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39 1/8" 
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Figure 3-4 Wellhead Design 
see Table 3-2 for Wellhead Equipment List 
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Table 3-2 

WELLHEAD EQUIPMENT LIST 

^ 

Item Number 
(F ig . 3-4) 

1 

2 

3 

F 
iRi 

Quantity 

1 

1 
1 

I 2 

4 

5 

6 

7 

* 

* 

8 

9 

10 

11 

L 
1 

0 

4 

32 

1 

20 

1 

2 

Besegiption 

Casing head 13-5/8 in. API 3000 x 13-3/8 in. 
SOW wia two 3-1/8 in. API 3000 flange outlets 

Bull plug 3 In. LP threads, plals. 

Companion flange 3-l/S in. API 3000 with 3 in. 
LP threads 

Gate valve 3-1/8 In. API 3000 

Biill plug 3 in. LP threads with 1/2 in. NPT 

I Needle valve 1/2 in. NFT, angle 

IMl Not Installed, see item IS 

ling gasket &-31 (3-1/8 in. API 3000) 

StdiJ 7/8 in. x 6 la. ASIM A193 Srade B7, 
HE&z' maximum hardness, wltiii two nuts per stud 

Ring gi^et R-57 (13-5/8 in. API 3000) 

Studs 1 - ^ in. X 10-1/4 in. .ASm A193 Grade 
B7, HRC22 maximum hardness, with two nuts per 

Y stud 

Annular seal and centralizer, nominal 
13-5/8 in. X 9-5/8 In. casing 

Expansion spool 13-jO in. API 3000 x 11 in. 
API 5Q00 with two 3-l/8-to. API 5000 flange 
outlets, 41 in. overall|^fngth with 18 in. of 
expansion on 9-5/8^in. production casing. Top 
of spool bored to accommodaA a 7 in. hang 
down liner donut assembly * ^ 

Bull plug 3 in, LP threads, eltra heavy plain 

JConpanion flange 3-1/8 in. API- 5C00 with 3 in. 
LP threads 

^ 

* Not shown la Figure 3-4 

HB.:4779r as: lev.8 3-10 
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