
UURI 
EARTH SCIENCE LABORATORY 

391 CHIPETA WAY. SUITE A 
SALT LAKE CITY. UTAH 84108 

801-581-5283 

September 13, 1978 

Dr. Neil J. Stefanides 
Geothermal Division 
Union Oil Co., of California 
Union Oil Center, Box 7600 
Los Angeles, CA 90051 

Dear Neil 

Enclosed are two copies of a map with our proposed resistivity line 
locations for the geothermal case study at Cove Fort. We hope to read induced 
polarization data simultaneously for selected lines, but low resistivity and 
long reading times may restrict the IP effort. The line locations' indicated 
here have been considered for access, avoidance of grounded structures, 
minimum (parallel) coupling with major structures, and the general 
distribution of the geothermal system. Our aim is to produce a two 
dimensional model for each line through numerical modeling. I would 
appreciate any added input to these line selections that you or your staff 
would care to make. We hope the geophysical contractor. Mining Geophysical 
Surveys, can begin this work on Sept. 18. , 

In addition to the electrical survey, we have completed detailed geologic 
mapping of approximately 14 square miles through the efforts of Joe Moore. He 
finds the volcanic stratigraphy understandable and the faulting very complex. 
We have also contracted Aerial Surveys, Inc. to complete a detailed 
aeromagnetic survey which will cover the entire map area. The survey 
parameters are: north-south flight lines at a spacing of one-half kilometer 
(about 3 lines per mile); 1000 feet above mean terrain surface, smoothly 
draped. We expect this flying to be completed before September 30 with a 
preliminary map available by mid-October. 



We look forward to some interesting discussions with you and your staff 
when you schedule w i l l allow. 

Sincerely, 

' ' ^4< i ra^^ 

Howard P. Ross 
Project Manager 

HPR: 

enc. 

cc: 

:srm 

(w/o 
S.H. 
P.M. 
J .N . 

enc.) 
Ward 
Wright 
Moore 
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CFSU 42-7 
Cove Fort, Sulphurdale Unit 

Initial Flow Test 

Union Oil Company of California 
Geothermal Division 

Santa Rosa, California 

Brian Maassen 
July 24, 1978 



SUI4MARY OF CFSU 4 2 - 7 P I T TEST 

PRODUCTION TEST 

Date 

Start Nitrogen Injection 

Stop Nitrogen Injection 

End Flow Period 

Maximum Rate 

Wellhead Pressure 

Maximum Bottom Hole Temperature 

Total Fluid Produced 

5/16/78 

15:45 

22:45 

7:25 7/17/78 

47,000 Ib/hr 

3 psig 

336°F @ 6900' 

1,800,000 lbs 

INJECTION TEST 

Date 

Injection Rate 

Injection Temperature 

Injection Wellhead Pressure 

Final Wellhead Pressure 

KH 

5/17/78 

53,000 Ib/hr 

70°F 

vacuxim 

0 psig 

^23,000 MDFT 



CONCLUSIONS 

1. The well will produce at a rate of 4 7,000 Ib/hr at a wellhead 

pressure of 3 psig. 

The well dies immediately after shutin. 

2. The reservoir temperature in the vicinity of the wellbore 

' as -330°F. This corresponds to a flash of 0% at 100 psig 

and 4.22% flash at 50 psig. 

3. The permeability of the formation is in the order of 

23,000 md-ft. 

4. The well should make an excellent injector because the 

pressure at 5000 ft is 68 8 psi below the normal hydrostatic 

gradient of 0.433 psi/ft. Calculations assuming the above 

permeability and steady-state radial flow indicate the well 

could take injection rates on the order of 1,000,000 Ib/hr 

before fluid reaches the surface. 



INTRODUCTION 

A combination production and injection test was performed on 

CFSU 42-7 in Beaver County, Utah during the week of May 15, 1978, 

The test was designed to obtain temperature, chemical, produc­

tion, injection, and permeability data. The results of the test 

are discussed in the following report. 



BACKGROUND 

The CFSU 42-7 was completed on March 14, 1978 with 7" tie-back 

from the surface to 3084' and 7" liner from 3084' to 7610'. 

The slotted liner sections are located between 4320' and 7520' 

The last temperature survey prior to the flow test was made on 

April 5, 1978 and indicated a maximum temperature of 325°F at 6050'. 

A bridge was enco\intered at 6064' during the survey. Temperatures 

of 344°F were measured at 7327' during production logging prior 

to completion of the well. The free standing fluid level during 

drilling operations was 1310'. 



OPERATIONS 

STATIC SURVEY 

A static continuous temperature and differential survey was run 

on 5/15/7 8 prior to the flow test. The survey indicated a 

maximum temperature of 328°F at 6040' where a bridge was encoun-

tered. The 2500 foot isothermal zone from -3600 to -6100 found ^ 

in surveys run prior to completion of the well was no longer 

present. A sensitive spinner tool was hung at several points in 

the zone and no flow was detected. 

PLOW TO PIT 

The test apparatus was set up as shown in Figure 1. It consists 

of a two-phase meter run, choke manifold and a flow spreader. 

The flow rates were calculated using the Murdock 2 phase corre­

lation for orifice meters. The pit was also measured and a 

table of volume versus depth was prepared to use as a rough 

check against the metered rates. Flow rates could not be 

calculated during nitrogen injection because the Murdock correla­

tion does not take the nitrogen into account. 

Open ended coiled tubing was run into the well on 5/16/7 8 at 

-50 ft/min, while circulating nitrogen at 1500 cubic feet per minute. 

An obstruction was encountered at 591 feet. When an attempt was 

made to back off 50 feet, the tubing parted and 591 feet was lost 



jet on the end to act as a guide shoe. The tubing was run at 

the same speed and nitrogen rate as above, past the bridge at 

6040, until it tagged bottom at 7211'. Several attempts were 

made to get past 7211' but all were unsuccessful. 

Fluid appeared at the surface several minutes after the tubing 

passed the free standing fluid level at 1310'. The well was 

lifted on nitrogen assist for 6 hours. Nitrogen rates were 

varied to see what effect it would have on production rates. 

The results indicated that the higher the nitrogen rate the higher 

the production rate. At times, the well produced a small amount 

of black, sandy grit. The nitrogen was shut off at 22:40 on 

5/16/68. Flow continued unassisted at a rate of -48,000 Ib/hr 

at 3 psig of wellhead pressure and decreased gradually over the 

next 9 hours to 43,000 Ib/hr. The well was shut-in at 7:25 a.m. 

on 5/17/78. Shortly after shut-in, a 3" valve was opened on the 

wellhead, a noncondensible gas head was bled off and the wellhead 

pressure dropped to 0 psi. A total of 1,822,14 2 lbs was produced 

during the entire flow period. 

CHEMICAL ANALYSIS 

Several chemical samples were taken during the flow period and 

analyzed by Research. The complete analysis is shown in Table 1. 

The fluid had a total dissolved solids content of 3950 ppra. The 

silica geothermometer was analyzed and indicated a fluid temper­

ature of 334°F. This is very close to the actual measured 

it)aximum temperature of 336°F. The Na, K, Ca geothermometer 



compared, with temperature measured downhole. 

POST FLOW SURVEY 

Two hours after shut-in, a second continuous temperature and 

differential temperature survey was run, but the indicated 

temperatures were unrealistically high., A wireline temperature 

survey was run with Kuster tools as a check. The Kuster tool 

indicated a maximum temperature of 332°F at 6900'. The contin­

uous survey was declared a misrun and a second temperature and 

differential temperature survey was run with a new tool. The 

results of this agreed with the Kuster run and a maximum temper­

ature of 336°F was measured at 6900'. 

INJECTION PERIOD 

The produced fluid was injected into the well for 17 hours on 

5/17 and 5/18/78. The average injection rate was 53,000 Ib/hr 

with the wellhead on a vacuum. Injection rates were limited by 

pump capacity. Flow rates were measured by the 3" meter run 

shown in Figure 1. A spinner survey was run but the results 

were inconclusive. The fluid level was found at 1370'. 

A radioactive tracer survey showed fluid leaving the wellbore 

at the following locations: 

Slotted Interval Percent 

4353'-4473' 51 
4860'-4989' 3 
5112'-5319' 20 
5534'-5660' 13 
below 5800' 13 

No tracer shots were made below 5800' due to temperature limita-



Data from flowing injection survey indicated a 29 psi pressure 

drop across the sandface at a flow rate of 50,000 Ib/hr. A 

pressure falloff taken after shut-in indicated a permeability of 

23,000 md-ft. It should be noted that the small pressure changes 

(29 psi) measured downhole are at the limits of the tools resolu­

tion; therefore, the accuracy of the permeability calculated here 

could be subject to a significant error. However, the very fact 

that the pressure drops were so small is an indication of high 

permeability. More accurate numbers could be obtained by 

injecting at higher rates in the region of 500,000 Ib/hr. 



ifo" 

4'% I 
4 ^ i 4 ^ \ 

1^0^ 

viJJU LiuM...»'u L 
DRAV/N 

FOF;: a. \'7 M 
UNION OIL COMPANY OF CALIFORNIA - ( ^Fnrucro . . . 



r>r\o l O - ^ a W 

TABLE 1 

Cove Fort Well. (CFSU42-7) Compositional Analyses 

• 5-16-78 

Total Steam Production. 

HgS, ppm 97, 147 

NH3, ppm 36, 78 

Separated Water. (pH=8.7) 

Physical Properties 
Specific Gravity 
Conductivity, uS/cm • 
Suspended Solids, mg/l 
Total Dissolved Solids, 

Elemental Analyses 
Arsenic, mg/l 
Boron, mg/l 
Calcium, mg/l 
Iron, mg/l 
Magnesium, mg/l 
Mercury, mg/l 
Potassium, mg/l 
Silver, mg/l 
Sodium, mg/l 

Anions 
Bicarbonate, mg/l 
Carbonate, mg/l 
Chloride, mg/l 
Fluoride, mg/l 
Nitrate, mg/l 
Sulfate, mg/l 
Sulfide, mg/l 

Aimnonia, mg/l 

Silicon, mg/l 

(2 sep 

(2 Sep 

1.0028 
5930 
392 

mg/l 3950 

1.90 
7 
43 
<.05 
6.0 

nd<.0005 
209 
<.02 

1500 

101 
55 

1590 
5.8 
0.03 
0.5 
3.5 

5.5 

190, 2C 

Emission Spectrographic Analyses: 

TDS 

Major, >10% Na 
Moderate, 1-10% K 
ci,:-,U4. n 1 1 Dl r_ CJ 

190, 200, 200 (3 separate samples) 

Suspended Solids 

Ca • 
Fe. Si 
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