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Burea~ of Land Management 
. Ukiah District Office, ·, 
Attn: Richard Estabrook 
555 Leslie Street •' 
Ukiah, CA 95482 

Dear Mr. Estabrook: 

Unocal Geothermal Division 
Unocal Corporation 

. 3576 Unocal Place, P.O. Box 6854 
Santa Rosa, California 95406 
Telephone (707) 545·7600 

\ •December 5, 198 9 

JERRY W. KELLEY 

DEC o 7 1989 

Attached are the test results of 6ur 1989 Glass Mountain 
activities. we are currently in the process of analyzing the 
data in order to plan for next year. 

If you have any questions, Dt need any further information, 
please feel free to call me at (707) 545-7600 ext. 210. 

DJC/smg 
/6717R 

Attachments 

cc: Ben Barker 
Dick Dondanville 
Terry Kelley 
Tim Rossknecht 
GM-1-BLM-89-0 File 

~~ul~ ~o(i;A 
David J.~amille 
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~JELL: Gr,168-8 SURVEY: T,/P Gradient No .14 · 
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WELL: GM31-17 SURVEY: T/P Gradient No.11 DATE: 8/22/89 
Total Measured Depth: 8787 Ground Level Elevation: 7000 
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r1ELL: GM6B-8 SURVEY: T/ P Gradient No .15 DATE: 8/22/89 
Total Measured Depth: 8417 Ground Level Elevation: 6991 
COMPLETION: 7 in liner From 3377 to 8410 
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Status: Injection Since 8/15/89 WHP Start: 0 
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~IELL: Gtvl68-8 SURVEY: T/P Gradient No.i6 DATE: 9/5/89 
Total Measured Depth: 8417 Ground Level Elevation: 6991 
COMPLETION: 7 in liner From 3377 to 8410 
Perfs From 3840 to 8370 9. 625 in. From 0 
Status: Well Shut In Since 8/29/89 

to 3515 
WHP Start: 0 

0 End 

0 BOO 

;..._,.,.. 

' 

r---·· -

'\ 

3000 ~~------~~~------~-----------r----------~----------+-------~--1 

-j 
--- ----1 - 1--- --- -----\-

__ J 
y--. 

4000 ~---~---_--------+--------~----------11,-_--,----------t:~-~-------~-+----------1 
_::: =~- =.!:_::-~==- ---- - \ \:- --. --t 

-·-····~;-- -- -- - . 

f-- ------ --- ----- -\ --~-- --;_-:::::· ------"0-----=----=r--- "1 
sao a r' ----------~~--------+-------~--~--------~-----------+----------~ 

~~- - .. 011 - -··· ----- -- --- -- --~ 
i' - ----- l\ ~ 

saaa_:_-_--_--_-_-_-~----------~~------+-tf-__ ~~-----rl=_-_--_-____ 41_-______ __, 

i ---·+- -
1-

---
-+- " \~f -- -.,\ 

7000 ~--------~-----------+----------~\br------------~~~------~----------1 
i -··-

8000 

L_ 
L ... 

9aaa L __ 
0 

:\ 
1 

\ 

\ 
---\---

··=----\\-

2500 

.DEPTH 
(FEET) 

TEMP. PRESS 
{DEG F) (PSIG) 

1000 55 -0 

1250 145 0 

.1500 227 57 

1750 290 :!.49 

2000 344 239 

2500 379 422 

3000 402 507 

3300 4ii 720 

3400' 415 757 

4000 415 981 

4500 415 !:!85 

4800. 424 1276 

4900 3ii 1309 

5500 280 1551 

EiOOO 279 :!.7_54 

6400 286- :1'913 

6500 289 1955 

7000 297 2:1.54 

7100 '311 2:!.91 

7400 318 2312 

7500 321 2346 
7900 324 2505 _-

8000' 328 2540 

CONFIDENTIAL 

t contains \his documefl . 
confidential in1ormatlon 

!"'; ch is proprietary to 
w. ~. o·l Co of Calif. 
Un1c·n 1 : . 
The contents of thiS 

ot to be 
document are n 
re·.·ea\ed to any person 
without the express . 

t of umon written consen . 
Oil Ca. at Califorrua. 



~/ELL: Gtv168-8 SURVEY: T/P Gradient f.Jo .17 Dt-TE: 9/15/89 
Total tv1easured Depth: 8417 Ground L_evel Ele';ation: 6991 
COtv1PLETim.J: 7 in. ~ iner From 3377 to 8410 
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~lEU.: GM68-8 SURVEY: T/P 19 OA.TE: 9/28/1989 
Total Measured Depth: 8417 Ground Level Eleva~ion: 6991 
COil,PLETION: 7 in. liner From 3377 to 8410 
Perfs From 3840 to 8370 9. 625 in, From · 0 
Status: \'/ell Flowing Since 9/13/1989 
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WELL: GM68-8 SURVEY: T/P 21 DATE: 10/16/89 
Total Measured Depth: 8417 Ground Level Elevation: 6991 
COMPLETION: 7 in. liner From 3377 to 8410 
Perfs From 3840 to 8370 9. 625 in. From 0 to 3515 
Status: Well Flowing Since 9/6/89 WHP Start: 140 
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WELL: GM68-8 SURVEY: T/P Gradient No .22 DATE: :1/1/89 
l'otal Measured Depth: 8417 Ground Level Elevation: 6991 
COiv\PLETION: 7 in. hner From 3377 to 84:1.0 
Perfs From 3840 to 8370 9:625 in. From 0 to 3515 
Status: l'iell Flowing Since 9/6/89 
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COMPLETION: 7 
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WELL: GM31-17 SURVEY: T/P Gradient No.9 DATE: 3/23/89 
Total Measured 
COMPLETION: 7 

Depth: 8787 Ground 
liner From 2887 to 

Level 
8777 

Elevation: 7000 
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HE.LL: GM31-17 SURVEY: T/P Gradient No.12 
Total Measured Depth: 8787 Ground Level 
COMPLETION: 7 in. liner From 2887 to 8777 
Perfs 
13.375 

From 3iOO to 8737 9. 625 in. From 

Status: 
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0 to 
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WELL: Gtvl31-17 SURVEY: T/P 14 
Total Measured Depth: 8787 Ground Level 
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WELL: GM31-17 SURVEY: T/ P 15 DATE: 9/27/89 
Total Measured 
COMPLETION: 7 

Depth: 8787 Ground Level 
8777 

Elevation: 7000 
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WELL: GM31-17 SURVEY: T/P Gradient No .16 
Total Measured Depth: 8787 Ground 
COi'viPLETIOI·i: ' in. liner From 2887 to 
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WELL: Gtv\87-13 SURVEY: P/T Gradient No.2 
Total Measured Depth: 3013 Ground Level 
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WELL: GM87-13 SURVEY: T/P Gradient No.4 DATE: 11/5/89 
Total Measured Depth: 3013 Ground Level Elevation: 6720 
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WELL: GM87-13 SURVEY: T/P Gradient No.5 
Total Measured Depth: 3013 Ground 
COMPLETION: 4.5 in liner From 2158 to 
Perfs From 2158 to 3010 7 in. 
9.625 in. From 
Status: Well Shut 
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GMF 31-17 temperature gradient survey (T #8} conducted 12/1/88: 

Depth Temperature 
Feet Deg F 
3000 481 
3200 482 
3400 481 
3600 475 
3800 466 
4000 465 
4400 465 
5000 476 
5500 483 
6000 480 
6500 483 
7000 487 
7500 492 
8000 509 
8400 532 

GMF 31-17 temperature and pressure gradient survey (T/P #9) 
conducted 3/23/89: 

Depth Temperature 
Feet Deg F 
2000 416 
2500 469 
3000 486 
3400 486 

.3500 485 
3600 482 
3700 475 
3800 474 
3900 475 
4000 475 
4500 477. 
5000 479 
5500 484 
6000 488 
6500 487 
7000. 492 
7500 498 
8000 518 
8500 542 

Pressure 
Psig 

356 
549 
724 
855 
890. 
925 
960 
998 

·1030 
1065 

. 1236. 
1407 
1577 
1742 
1916 
2081 
2252 
2414 
2555 
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GMF 31-17 temperature· and pressure gradient survey (T/P #10) 
conducted 8/2/89: 

Depth 
Feet 

750 
1000 
2000 
2500 
3000 
3400 
3500 
3600 
3700 
3800. 
3900 
4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 
8000 
8300 

Temperature 
Deg F 

63 
77 

403 
468 
485 
484 
483 
480 
475 
473 
474 
474 
476 
478 
482 
485 
485 
487 
493 
514 
521 

Pressure 
Psig 

0 
0 

342 
515 
690 
827 
861 
893 
925 
962 
996 

1029 
1200 
1372. 
1543 
1714 
1884 
2054 
2224 
2397 
2495 

GMF 31-17 combinationternperature.traverse and pressure build-up 
survey (PBU #2) conducted 8/18/89. Well flowing334,100 lb/hr · 
total mass flow at a wellhead pressure of 131 psig prior to shut 
in. Shut in at 1316 hours: · 

Build-up 

Depth Time Temperature~ Pressure 
Feet Hours Deg F .Psig 
3800 1316 459 453 (flowing pressure) 
3800 1317 464 465 
3800 1318 468 596 
3800 1319 469 648 
3800. 1320 470 703 
3800 1321 470 757 coNFiOE:NTI~ 
3800 1322. 471 797 , - rr: -~nt Contains 
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3800 1324 852 
conficten.tla ''·~+ ry to 

h-ic11 is propnc,a . 

3800 1325 471 874 w . . o·l co. of Ca\lt. 
UniC·o\ 1 - • 

t n·s oi thiS 
3800 1326 894 \he con e . not to be 

rrH::nt zre 
3800 1327 910 docu · erson 

, re·Jea\ed to <J.n.Y p 
3800 1328 922 ~ the e:<: press 
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GMF 31-17: (continued) 

Depth Time Temperature Pressure 
Feet Hours Deg F .Psig. 
3800 1331 472 937 

·3800 1332. 941• 
3800 1333 945 
3800 1334 947 
3800 1335 949 
3800 1336 . 474 951 
3800 1341 475 957 
3800 1346 475 959 
3800 1351 476 961 
3800 1421 963 
3800 1451 475 963 
3800 1521 474 963 
(conducted traverse) 
3800 1651 471 963 

Traverse 

3000 465 696 
3100 466. 729 
3200 468 761 
3300 466 797. 
3400 466 828 
3500 467 862 
3600 468 898 
3700 469 930 
3800 471 963 

·3900 475 997 
4000 476 1035 
4100 477 1069 
4200 478 1097 

GMF 31-17 temperature and pressure gradient survey (T/P #11) 
conducted 8/22/89. Well flowing 364,900 lbjhr total mass flow at 
a wellhead pressure of 86 psig: · 

Depth 
Feet. 
1000 
1400 
2000 
2850 
3200 
3500 
3800 
3800 

Temperature 
Deg F 

335 
346 
360 
388 
409 
423 
434 
474 

Pressure 
Psig 
103 
116 
140 
20.2 
270 
314 
355 
517 

Final point recorded after wellhead pressure had been changed to 
140 psig and flowrate had stabilized at 315,200 lbjhr total mass 
flow. 
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GMF 31-17 temperature and pressure gradient survey (T/P #12) 
conducted 9/6/89: 

Depth Temperature Pressure 
Feet Deg F Psig 
3000 nr 684 
3400 472 823 
3500 473 855 
3600 471 889 
3700 470 924 
3800 469 956 
3900 469 990 
4000 469 1025 
4500 471 .1195 
5000 474 1365 
5500 480 1537 
6000 484 1707 
6500 485 1878 
7000 487 2047 
7500 493 2216 
8000 514 23.88 
8300 527 2486 

GMF 31-17 pressure survey.(P #13) conducted 9/7/89. Hung tool at 
3800 1 then started injection at 228,000 lbfhr: 

Depth Time Pressure 
Feet Hours Psig 
3800 0940 .961 '(static pressure) 
3800 0941 982 injection started 
3800 0942 1006 
3800 0943 1026 
3800 0944 10.42 
3800 0945 1052 
3800 0946 1060 
3800 0947 1066 
3800 0948 1072 
3800 0949 1077 
3800 0950 1083 
3800 0951 1086 t::N,i\AL 
3800 0952 1089 _coNf~~ ntains 

--- - rf1CI1t cO . 
3800 0953 1092 \t'\\5 oociJ .. \ ilitorrnst\00 

3800 0954 1094 
n.-1"'\\\13 ' ~ar'J to con ._ ..... _ ro?ll~'- . 

hid' 15 ? ' C'3\\~. 
3800 0955 1097 w "\co 01 

\Jr'l'lei:"\ 01 . ol t'r\'15 

3800 0956 1100 conten\S \ to pe 
\\lC ,.,re no 

3800 0957 1102 , oocun,ent c:. n'J ?erson 
d to a, 

3800 0958 1106 re:•Jer,\e 8 .,.::press . 
·tnout tne . t. at -\Jnlon 

3800 0959 1108 "'' consen . 

3800 1000 1111 
wr"rtten t ca\H.Orf't\a· 
Qi\ CO· o 

3800 1001 1112 
3SOO 1002 1120 
3800 1003 1122 
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.GMF 3l-l7: (continued) 

.Depth 
Feet 
3800 
3800 
3800 
3800 
3.800 
3800 
3800 
.3800 
3800 
3809 
3800 
3800 
3800 
3800 
3800 

. 3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 

Time 
Hours 
l004 
l005 
l006 
l007 
1008 
1009 
lOlO 
lOll 
10l2· 
ion 
10l4 
10l5 
l016' 
l0l7 
lOlB 
l0l9 
l020 
l030 
l040 
lUO 
U40 
1240 
l340 
l440 
15l0 
l640 
l740 
l840 

Pressure· 
Psig 
ll25 
ll29 
U32 
ll35 
ll38 
ll43 
ll48 
ll54 
1160 
ll65 
1169 
ll74 
ll75 
ll80 
ll83 
ll85 
ll86 
1203 
l225 
1251 
l263 
1282 
1291 
l283 
l281 
l276 
127l· 
l265 

GMF 31-l7 temperature and pressure gradient survey (T/P #H) 
conducted 9/l6/89 while .injecting at l38,400 lb/hr: 

Depth 
Feet 

·3000 
3500 
3800 
4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 
8000 
8300 

Temperature 
Deg F 

162 
l65 
l63 
l62 
l64 
l67 
170 
n.s 
l78 
l84 
194 
270 
29l 

Pressure 
Psig 
671 
875 
997 
l028 
l282 
l496 
l701 
l904 

·2107 
2309 
2508 
2679 
2770 
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GMF 3l-l7: (continued) 

Depth 
Feet 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800. 
3800 
3800 
3.800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 

·3800 
3800 

Time 
Hours 
l004 
l005 
l006 
l007 
l008 
l009 
lOlO 
lOll' 
1012 
10l3 
1014 
10l5 
l0l6' 
l017 
1018 
1019 
l020 
l030 
1040 
1110 

. ll40 
1240 
1340 
1440 
1510 
1640 
l740 
1840 

Pressure 
Psig 
1125 
ll29 
1132 
1135 
1138 
1143. 
ll48 
1154 
1160 ·. 
1165 
ll69 
1174 
1175 
ll80 
ll83 
1185 
1186 
1203 
1225 
l25l 
l263 
l282 
1291 
l283 
l28l 
1276 
127l 
1265 

GMF 3l-l7 temperature and pressure gradient survey (T/P #l4) 
conducted 9/l6/89 while injecting at l38,400 lb/hr: 

Depth 
Feet 
3000 
3500 
3800 
4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 

·8000 
8300 

Temperature 
Deg F 

l62 
l65 
l63 
l62 
164 
167 
l70 
l75 
178 
l84 
194 
270 
291 

Pressure 
Psig 
671 
875 
997 
1028 
1282 
l496 
170l 
1904 
2l07 
2309 
2508 
2679 
2770• 
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GMF 31-17 temperature and pressure gradient survey (T/P #15) 
conducted 9/27/89 while injecting at 224,900 lbjhr: 

Depth Temperature Pressure 
Feet Deg F Psig 
3000 173 777 
3500 175 974 
3800 175 109'5 
4000 175 ll72 
4500 l78 l373 
5000 181 1573 
5500 183 1772 
6000 188 1974 
6500 190 2175 
7000 196 2372 
7500 201 2571 
8000 237 2761 
8300 254 2871 

GMF 31-17 temperature and pressure gradient survey (T/P #16) 
conducted on 10/31/89 while injecting at 229,700 lbjhr: 

Depth Temperature 'Pressure 
Feet Deg F Psig 
3000 151 782 
3800 153 1099 
4000 154 1174 
5000 159 1584 
7500 172 2600 
8300 184 2915 
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Section 4 

GM 68-8 Pressure and Temperature Surveys 
(Tabulated"Data) 



GMF 68-8 temperatur.e gradient survey (T #13) conducted 1211/88: 

Depth Temperature 
. Feet Deg F 

2000 369 
3000 452 
3300 464 
3400 471 
4000 474 
4500 475 
4800 476 
4900 472 
5500 351 
6000 358 
6400 368. 
6500 372 
7000 378 
7100 429 
7400 438 
7500 440 
7900 443 
8000 444 
8100 446 

GMF 68-8 temperature and pressure gradient survey (P/T #14) 
conducted 8/12/89: 

Depth Temperature Pressure 
Feet Deg F Psig 
250 79 0 
500 76 0 
750 74 0 
1000 111 0 
2000 391 356 
3000 478 713 
3300 ·. 489 818 
3400 497 854 
4000 so1· 1061 
4500 502 1235 

•4800 507 1339 
4900 475 1371 
5500 467 1587 FIDE.NIII»L 
6000 467 1768 ~ ta'lf'\s 

rnent con . 
6400 490 1915 ·rnis oacu., \ inionnn.tlon 

6500 491 --~ 1954 
contidc:ntla prietarY to 
wn\c\1. is pro t cant-

7000 497 2130 a·\ Co. 0 
Ullic:-;'. I ts at tn\s 

7100 515 2168 -rne cant ell -at to b~ 
t me f\ 

7400 518 2272 oacomen n:J person 
d to a 

7500 519 2308 
revealc e:.:.press . 

·tn-aut tne t \Jn~ 
7900 520 2442 WI : conzent o . 

wntten ca\\lorn~a. 
8000 522. 2477 0\\ co. at - . 
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GMF 68-8 temperature and pressure gradient survey (T/P #l5) 
conducted 8/22/89 while injecting at 303,400 lb/hr: 

~ . 

Depth 
·Feet 
4000 
5000 
6000 
6500 
7000 
7500 
8000 

Temperature 
Deg F 

l78 
l83 
l88 
2l8 
230 
276 
304 

Pressure 
Psig 
llOl 
l50l 
l9l9 
2l27 
2327 
25l2 
27l3 

GMF 68'-8 temperature and pressure gradient survey (P/T #l6) · 
conducted 9/5/89: 

Depth Temperature Pressure 
Feet Deg F Psig 
lOOO 65 0 
l250 l45 0 
l500 227 57 
l750 290 l49 
2000 344 239 
2500 379 422 
3000 402 607 
3300 4ll 720 
3400 4l5 757 coN FlO ENTIA::_ 
4000 4l5 98l .. · - . meflt containS 
4500 4l5 ll65 .· ~n1 · 5 oocu . 

'. I , I . tormatlon 

l276 
fd ntra tn 

4800 424 con I e. . ~tetary. to 
which IS prop~ f c~\if. 

4900 3ll l309. ·- Qi\CO.O <> -

5500 l55l 
l.)rllc.·f\ · at t11is 

280 1he contents .- be 
.., e not to 

6000 279 l754 document ... r person 

6400 286 l9l3 re'Jealed to an'i - . 
· th"" eY.press · 

6500 289 l955 without "' t at 1Jn:1on 
written consen - - . 

7000 297 2l54 Oil co. at california. 

7l00 3ll 2l9l. 
7400 3l8 23l2 
7500 32l 2348 
7900 324 2505 
8000 328 2540 

GMF 68-8 temperature and pressure gradient survey (P /T #l7) · · 
conducted 9/lS/89 while producing at 160,000 lb/hr: 

Depth 
Feet 

0 
lOOO 
3000 

Temperature 
Deg F 

28l 
332 
378 

Pressure 
Psig 

32 
75 

;l29 
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GMF 68-8 temperature.and pressure gradient survey: (continued) 

Depth 
Feet 
3350 
4000 
4500 
5000 
5500 
6000 
6500 
7000 
7500 

. 8000 

Temperature· 
. . Deg F 

380 
380 
380 
384 
387 
407 
455 
467 
471 
461 

Pressure 
Psig 

268. 
505 
694 
883 

1072 
1254 
1425 
1604 
1782 
1957 

GMF 68-8 temperature survey (T #18) conducted 9/26/89 while 
producing at 285,000 lbjhr: 

Depth 
Feet 
1000 
2000 
3000 
3350 
4000 
4;500 
.5000 
5500 
6000 
6500 
7000 
7500 
8000 

Temperature 
Deg F 

312 
348 
387 
399 
434 
446 
448 
450 
470 
507 
512 
518 
493 

coNFlDENTlAS 

-. d.ocum£:r"'t contains . 
'ThiS~· t\a\ \ntormat\on 
coruldsn ~ . tary to 

• 1 propoe 
. WhiCh _J;~_ o1 Calif. 

Unic·"l Otl Co. . 
~ . · t ct thiS 
-rr 8 r·or'lten s b 
I 1 ~ "' not to e 
docutnent .;.re 
re'Jea'led to anY perso~ 

th e:-:;press 
without e . t of Union 
written consen . . 
Qi\- co. of Ca\\tor:n•a· 

GMF 68-8 temperature and pressure gradient survey (P/T #19) 
conducted 9/26/89 while producing at 292,000 lb/hr:. 

Depth Temperature Pressure 
Feet Deg F Psig 
1000 317 79 
2000 351 121 
3000 386 200 
3350 399 227 
4000 432 336 
4500 454 518 
5000 456 699 
5500 458 881 
6000 477 1058 
6500 514 1232 
7000 520 1406 
7500 523 1576 
8000 497 1739 
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GMF 68-8 temperature and pressure gradient survey (T/P #20) 
conducted on 10/15/89 at a flowrate of 320,000 lbjhr: 

Depth Temperature Pressure 
Feet Deg·F Psig· 
1000 335 98 
2000 355 13.0 
3000 384 195 

.3350 395 218 
4000. 423 308. 
4500 439 364 
5000 456 434 
5500 475 524 
6000 502 687. 
6500 524 848 
7000 .· 534 1048 
7500 536 1240 
8000 514 1400 

GMF 68-8 temperature and pressure gradient survey (T/P #21) 
conducted on 10/16/89 at a flowrate of 209 1 000 lb/hr: 

Depth 
Feet 
1000 
2000 
3000 
3350 
4000 
450.0 
5000 
5500 
6000 
6500 
7000. 

.7500 
8.000 

Temperature 
·. Deg F 

373 
406 
433 
442 
465 
481 
481 
483 

.494 
524 
531 
533 
510 

Pressure 
Psig 

191 
258 
351 
385 
497 
664 
83.4 

1007 
.1189 
1365 
1536 
1702 
1868 

GMF 68-8 flowing temperature and pressure gradient survey.(T/P 
#22) conducted on 11/1/89 at a flowrate of 229,700 lb/hr: 

Depth 
Feet 
4000 
4500 
5000 
5500 
5700 

Temperature 
Deg F 

460 
484 
490 
491 
491 

PrE".ssure 
Psig 

431 
567 
742 
919 
990 
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Section 5 

GM 87-l3 Pressure and Temperature Surveys 
(Tabulated Data) 

. coNFiDE~i"'iiAi:. 
- nt cant$.h'\S 
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GMF 87-l3 temperature and pressure gradient survey (T/P #l) 
conducted l0/30/89: 

Depth Temperature· Pressure 
Feet Deg F Psig 
500 ll8 0 
lOOO l99 47 
l500 278 258 
2000 336 446 
2360 387 594 
2400 39l 6l7 
2500 394 650 
2600 406 689 
2700 424 728 
2800 430 .76l 
28l3 434 77l 

. GMF 87-l3 temperature and pressure gradient survey (T/P #2) 
conducted l0/30/89 while injecting l50,000 lb/hr: 

Depth 
·Feet 
2350 
2600 
2800 

Temperature. 
Deg F 
l6l 
l56 
4l3 

Pressure 
. Psig 

594 
705. 
775 

GMF 87-l3 temperature survey (T #3) conducted ll/3/89: 

Depth 
Feet 

500 
lOOO 
l5ao· 
2000 
2360 
2500 
2600 
2700 
2800 
2900. 

Temperature· 
Deg F. 

85 
200 
306 
38l 
433 
443 
443 
460 
47l 
475 

GMF 87-l3 temperature and pressure gradient survey (T/P # 4) 
conducted on ll/5/89: 

Depth 
Feet 
l500 
2000 
2360 

Temperature 
Deg F 

357 
430 
456 

Pressure 
Psig 

l42 
320 
453 
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GMF 87-13 temperature and pressure gradient survey: (continued) 

Depth 
Feet 
2500 
2600 
2700 
2800 
2900 

Temperature 
Deg F 

459 
457 
458 
459 
469 

Pressure 
Psig 

498 
535. 
566 
600 
636 

GMF 87-13 temperature and .pressure gradient survey (T/P #5) 
conducted on 11/6/89: 

Depth Temperature 
.. 

Pressure 
Feet Deg F Psig 

2360 456 574 
2500 466 626 
2600 467 662 
2700 467 694 
2800 468 728 
2900 471 768 

GMF 87-13 pressure survey (P #6) conducted on 11/6/89 while 
producing 231,000 lbfhr: 

Depth 
Feet 
600 
2000 
2580 

Pressure 
Psig 
232 
382 
493 

GMF 87-13 temperature and pressure gradient survey (T/P #7) · · 
conducted on .11/7/89: 

Depth 
Feet 
2360 
2500 
2600 
2700 
2800 
2900 

Temperature 
Deg F 

445 
461 
4.64 
465 
466 
467 

Pressure 
Psig 

569 
617 
649 
683 
719 
755 
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Section 6 

GM 31-17 Flowtest Data 
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Flowtest readings for GMF 31-17: 

Date Time Whp Sep Steam Water Enthalpy 
Hour Psig Psig Klb[hr KlbLhr Btu[lb 

Opened well at 1235, 8/14/89 
8 14 1989 1235 100 50 59.8 299.7 417 
8 14 1989 1500 101 52 62.7 299.6 425 
8 14 1989 1900 100 50 62.1 299.7 422 
8 14 1989 1950 102 50 62 .. 1 299.7 422 
8 14 1989 2030 111 70 52.9 298.2 420 
8 14 1989 2330 111 70 52.9 2~8.2 420 
8 15 1989 15 118 86 47.4 297.0 420 
8 15 1989 430 118 86 47.4 .297.0 420 
Shut in well at 0431, 8/15/89 
Opened well at 1040, 8/15/89. 
8 15 1989 1040 88 59 67.1 . 291.8 443 
8 15 1989 1230 92 67 58.4 294.3 431 
8 15 1989 1500 110 92 50.8 283.3 437 
8 15 1989 1800 112 97 50.0 292.3 435 
8 15 1989 2400 118 102 47.8 285.8 435 
8 16 1989 915 120 106 47.5 291.7 435 
8 16 1989 1100 118 107 47.1 291.7 435 
8 16 1989 1300 119 102 46.1 285.8 431 

.8 16 1989 1630 119 107 45.2 291.7 430 
8 16 1989 1830 121 105 44.9 285.6 430 
8 16 1989 2400 120 107 ·44.0 285.5 429 
8 17 1989. 400 120 108 44.2 285.5 431 
8 17 1989 800 121 110 44.5 285.3. 432 
8 17 1989 1200 128 111 44.7 288.4 .. 432 
8 17 1989 1600 128 111 44.7 285.3 433 
8 17 1989 1900 128 111 44.0 285.3 432 
8 17 1989 2015 130 116 42.1 288.1 429 
8 17 1989 2400 130 116 42.1 285.0 430 
8 18 1989 400 130 116 42.1· 281.9 431 
8 18 1989 800 131 115 42.6 288.1 430 
8 18 1989 1100 131 118 43.1 291.0 432 
8 18 1989 1315 131 118 43.1 291.0 432 
Shut ·in well at 1316,·· 8/18/1989 
Opened well at 1100, 8/19/1989 
8 19 1989 1100 so 55 68.3 295.2 441 
8 19 1989 1600 84 55 67.9 298.3 439 CONFIDENTIAL 

--·--· 
8 19 1989 2145 80 53 . 66.5 298.4 435 Thls document contains 

8 19 1989 2215 84 55 67.9 .304.3 436 confidential information 

8 20 1989 400 84 54 67.2 298.4 436 
which is proprietary to 
Univn Oil Co. o! Calif. 

8 20 1989 800 84 54 67.2 298.4 436 - 'The contents of this 

8 20 1989 900 86 53 66.5 295.4 435 document &re not to be 

8 20 1989 1200 86 53 66.5 295.4 435 revealed to any person 

8 20 1989 2400 86 53 66.5 295.4 435 without the express 

8 21 1989 800 86 53 66.5 295.4 435 
written consent of Unioff 
Oil Co. of California. 

8 21 1989 1500 86 53 66.5 295.4 435 
8 22 1989 800 86 53 66.5 298.4 435 
8 22 1989 1130 86 53 66.5 298.4 435 
8 22 1989 1200 91 55 68.3 321.7 430 
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Flowtest readings for GMF 31-17: (continued) 

Date Time Whp Sep Steam Water Enthalpy 
Hour Psig Psig KlbLhr KlbLhr Btu[lb 

8 22 1989 1300 81 53 64.5· 269.6 .445 
8 22 1989 1355 104 50 62.1 289.4 426 
8 22. 1989 1800 140 48 59.0 256.2 434 
8 22 1989 1915 140 45 57.8 252.8 431 
8 22 1989 2245 102 50 62.9 283.0 431 
8 23 1989 400 100 50 62.9 283.0 431, 
8 23 1989 900 100 50 62.9 283.0 431 
8 23 1989 1210 105 50 62.9 283.0 431 
8 23 1989 1430 90 53 65,7 292.3 435 
8 23 1989 2400 90 53 65.7 292.3 435 
8 24 1989 900 90 53 65.7 292.3 435 
8 26 1989 830 91 53 65.7 292.3 435 
8 27 1989 830 92 53 .65.7 292.3 435 
8 28 1989 830 92 53 65.7 292.3 435 
8 29 1989 830 91 52 65.1 289.2 435 
8 30 1989 1530 90 52 65.1 289.2 435 
Shut in well at 1531, 8/30/1989 

6.3 
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Flowtest readings for GMF 68-8. Began airlifting well on 
9/6/89: 

Date Time Whp Sep Steam Brine Enthalpy 
Hour Psig Psig Klb[hr Klb[hr Btu[lb 

9 6 1989 900 15 8 16.5 162.2 288 
9 10 1989 900 20 11 19.5 167.6 306 
9 l4 1989 1900 25 11 22.1 181.0 310 
9 15 1989 800 26 11 22.8 173.1 .317 
9 15 1989 1345 27 13 24.9 136.7 358 
9 16 1989 400 29 15 26.1 172.8 340 
9 16 1989 515 29 15 27.6 172.8 345 
9 16 1989 800 29 15 27.6 172.8 345 
9 16 1989 930 30 19 30.0 172.5 363 
9 16 1989 1200 30 15 . 26.9 176.7 341 
9 16 1989 2000 32 15 26.9 178.7. 339 
9 17 1989 200 33 18 28.7 180.5 351 
9 17 1989 815 33 18 29.1 182.5 351 
9 17 1989 845 33 18 29.1 180.5 352 
9 17 1989 1200 33 18 29.5 180.5 353 
9 17 1989 2400 35 20 31.4 180.4 364 
9 18 1989 400 36 20 31.4 182.4 363 
9 18. 1989 720 36 19 30.8 182.4 359 
9 18 1989 830 36 . 19 31.2 184.4 359 
9 18 1989 945 37 21 32.8 186.2 367 
9 18 1989 1700 38 23 33.9 188.0 373 
9 18 1989 2400 38 23 34.3 189.9 . 373 
9 19 1989 730 39 23 34.7 191.8 374 
9 19 1989 1200 40 23 35.1 195.5 373 
9 19 1989 1430 41 .23 35.1 197.4 371 
9 19 1989 .1530 41 23 35.9 195.5 376 
9 19 1989 2400 42 23 35.9 199.2 373. 
9 20 1989 730 43 24 36.8 202.7 "375' 
9 20 1989 1100 44 24 37.2 206.2 374 
9 20 1989 2400. 45 25 38.2 .. 211. 3 377 
9 21 1989 800 47 25 38.5 213.0 377 
9 21 1989 1500 48 27 40.1 216.2 . 382 
9 21 1989 1700 48 28 41.5 221.1 385 
9 22 1989 700 49 27 40.9 219.5 383 
9 .22 1989 900 49 27 41.2 221.1 383 
9 22 1989 1700 51 29 42.8 224.2 388 
9 22 1989 2400 51 29 43.2 224.2 389 
9 23 1989 800 52 30 .44.0 227.3 392 
9 23 1989 1900 52 33 46.3 228.6 401 1'-l'l·n~>'-
9 24 1989 100 53 33 46.5 228.6 402 ~ o\1'\:a\nS 

e\1\ c \1 . 

9 24 1989 700 54 33 46.6 230:2 401 
. o,acu('n . rrnatio 

'1n1s \'a\ 1n1o to 

9 24 1989 1700 55 33 47.0 231.7 401 
ntiden I rletar':/ 

co . en is 9ro? at cant. 
9 25 1989 300 55 34 48.0 233.2 404 ""'"

1
• Qi\ CO· t\'liS 

\)f\ICI·' ~ 5 oi be 

9 25 1989 700 56 34 48.3 234.0 405 caf\te-'" not to 
. 1De rne.nt are ?ersof\ 

9 25 1989 1800 56 34 48.5 . 234.7 405 oocu c\ to af\'i 
ea\e press 

9 26 1989 700 57 34 48.7 236.3 404 re>.J - tne eY.. union 
· tnout 11t a' 

·9 26 1989 900 57 34 49.1 236.3 406' ~~ conse ·~ 
vJritten ca\\toff\\ 

9 26 1989 1400 57 37 50.9 234.5 415 
, o\ 

Q\\ CO· 

7.2 



Flowtest readings for GMF 68-8: (continued) 

Date Time Whp Sep Steam Brine Enthalpy 
Hour Psig Psig Klb[hr Klb[hr Btu[lb 

9 27 1989 200 57 37 51.2 .236. 0 415 
9 27 1989 700 57 37 51.2 236.0 415 
9 27 1989 1400 58 35 50.4 237.7 409 
9 28 1989 200 58 35 50.7 237.7 410 
9 28 1989· 900 59 35 50.7 239.2 409 
9 28 1989 1300 59 35 51.1 239.2 411 
9 28 1989 2400 59 35 51.1 239.2 411 
9 29 1989 800 59 35 . 51.4 239.2 411 
9 29 1989 1200 60 35 51.4 239.2 411 
9 29 1989 1800 ·60 35 51.4 239.2 411 
9 30 1989 300 60 35 51.8 . 240.7 412 
9 30 1989 330 62 38 54.0 249.2 416 
9 30 1989 400 62 38 54.0 247.8 416 
9 30 1989 430 62 38 54.0 246.3 417 
9 30 1989 800 62 38 54.0 246.3 417 
9 30 1989 1200 62 38 54.0 246.3 417 
9 30 1989 1800 62 38 54.0 246.3 417 
9 30 1989 2330 62 38 54.0 247.8 416 

10 1 1989 400 62 38 54.4 247.8 418 
10 1 1989 715 62 38 54.4 .· •. 24 7. 8 418 
10 1 1989 1200 62 38 54.7 247.8 418 
10 1 1989 1800 63 40 55.9 249.0 423 
10 1 1989 2400 63 40 55.9 249.0 423 
10 2 1989 600 63 40 55.9 251.9 .421 
10 2 1989 635 63 40 55.9. 250 '5 .. .422 
10 2 1989 845 64 40 55.9 250.5. 422 
10 2 1989 2100 64 40 55.9 250.5 422 
10 3 1989 900 64 42 57.5 251.0 428 
10 3 1989 2400 64 42 58.2 251.0 429 
10 4 1989 800 65 42 58.4 251.0 429 
10 4 1989 2400 67 44 60.2 251.6 436 
10 5 1989 800 . 67 44 60.2 251.6 436 
10 5 1989 2400 67. 45 61.5 251.5.- .. 440 
10 6 1989 800 68 45 61>.5 251.5. 440 
10 6 1989 1000 ·68 45 61.5 251.5 440 
10 6 1989.1300 68, 45 61.8. 241.7 446 
10 6 1989 2400 68 45 61.8 241.7 446 
10 7 .1989 800 69 46 62.5. 241.7 449 
10 7 1989 2400 69 46 62.8 241.7 450 
10 8 1989 800 .69 46 63.0 241.7 450 
10 8 1989 2400 69 46 63.2 241.7 451 
10 9 1989 800 7.0 44 62.3 241.8 446 
10 9 1989 1400 70 44 62.6 243.7 446 cONFIDENTIAL 

10 9 1989 1730 100 34 51.5 196.5 438 This document contains 
10 10 1989 30 100 34 51.5 196.5 438 con.fidentia\ ·1ntormat\on 

10 10 19·89 700 100 35. 52.8 201.0 440 which is proprietary .to 

10 10 1989 1100 100 35 53.1 205.6 . 437 . Unicn 0\1 Co. of Calif. 
The contents of this 

10 10 1989 1400 140 18 .. 33.9 ·. 129.4 417 document are nbt to be 
10 10 1989 1600 140 23 41.1 166.7 415. re•Jealed to any person 

witt>out the ex.press 
written consent of Union 

7.3 .Oi\ Co. of Ca\iforn{a. 



Flowtest readings for GMF 68-8: (continued) 

Date Time Whp Sep Steam Brine Enthalpy 
Hour Psig Psiq KlbLhr KlbLhr BtuLlb 

10 10 1989 1830 140. 23 39.9 155 .. 2. 422 
10 10 1989 2400 140 23 39.9 149.1 428 
10 11 1989 330 140 23 40.5 155 . .2 424 
10 11 1989 800 140 23 40.5 155.2 424 
10 11 1989 910 140 23 40.5 155.2 424 
10 11 1989 1030 76 45 65. 5' 252.8 448 
10 11 1989 1200 74 45 65.2 252.8 448 
10 11 1989 1400 73 45 64.9 252.8 447 
10 11 1989 2000 73 43 63.2 249.3 443 
10 11 1989 2400 73 43 62.9 249.3 442-
10 12 1989 400 73 43 62.9 249.3 442 
10 12 1989 800 72 43 62'. 9 249.3 442 
10 12 1989 1000 73 43 63.2 253.0 441 
10 12 1989 1600 73 43 63.2 253. 0 . 441 
10 12 1989 2400 73 43 63.2- 249.3 443 
10 13. 1989 500 73 43 63.2 _. 249.3 443 
10 13 1989 800 73 - 43 63.2 249.3 443 
10 13 1989 1000 73 43 63.2 253.0 441. 
10 13 ,1989 1600 73 43 . 63.6 253.0 441 
10 13 1989 2400 73 43 63.2 253.0 441 
10 14 1989 400 73 45 64.6 256.4 444 
10 14 1989' 800 73 45 64.6 256.4 444 
10 14 1989 1200 73 45 64.9 --- 256.4 444 
10 14 1989 1800 73 45 64.9 256.4 444 
10 14 1989 2400 .73 45. 64.9 256.4 444 
10 15 1989 800 73 ,45 65.2 256.4 ,445 
10 15 1989 2300 130 33 48.5 160.5 460 
10 16 1989 400 140 33 48.5'. 154.6 466 
10 16 1989 900 140 33 . 48.5 154.6 466 
10 16 1989 900 140 33 48.5 _160.5 460 
10 16 1989 1300 140 33 48.5 163.3 457 
10 16 1989 1600 77 52 71.8 248.7 472' 
10 16 1989 1700' 101 49 . 72.0 235.7 477 
10 16 1989 2000. 92 46 67.5 226.0 .471 
10 17 1989 800 92 46 67.2 226.0 471 
10. 17 1989 1200 97 44 66.4 226.2 466 
10 17 1989 1530 104 43 64.8 218.0 468 
10 17 1989 1830 115 39 60.0 196.2 469 
10 17 1989 2100 130 31 52.4' 169.0 462 
lO 18 1989 800 134 31 53.0 171.7 461 
10 18 1989 930 . 154 25 45.6 145.9 456 

CONFIDENTIAL 
10 18 1989 1030 163 16 32.4 105.7 439 ----·- . 
10 18 1989 1115 166 23 42.0 136.1 451 This do::ument cont~ms 

10 18 1989 1148 150 32 . 53.7 171.6 465 
car•liGc~~~3\ intormatlon 

~-· h is p:--opric,ary to 
10 18 1989 1225 124 40 61.2 218.2 456 

w ... K rf 
. . Oil Co at Ca I · 

Un\l.;!l · . 

10 18 1989 1313 107 44 64.9 209.4 . 476 Ti·e contents ot thiS 

10 1989 
' -~ ottobe 

18 1400 104 44 66.4 234.1 461 dOcun~ent ,,re n 

10 18 1989 1630 99 48. 68.5' 233.8 470 
re·;euled to anY person 

'thout the express . 
10 18 1989 1900 95 47 67.5. 233.9 466 wt t umor 

wfltten consent o . 
Oil Co. of Ca\iforrna. 

7.4 



Flowtest readings.for GMF 68-8: (continued) 

Date Time Whp Sep Stearn Brine Enthalpy 
Hour Psig Psig KlbLhr KlbLhr BtuLlb 

1.0 1.9 1.989 800 93 46 66o5 230o0 466 
1.0 1.9 1.989 1.1.00 91. 48 68o5 233o8 470 
1.0 1.9 1.989 1.300 82 56 73o7 259ol 473 
1.0 1.9 1.989 1.700 79 55 72ol 250o3 474 
1.0 20 1.989 800 78 53 70o5 250o4 468 
1.0 20 1.989 1.800 78 53 70o5 248 o6. 469 
1.0 20 1.989 2400 78 55 71..7 248o5 474 
1.0 21. 1.989 800 78 54 70o8 248o5 471. 
1.0 21 1.989 1700 77 54 71..1. 244o8 475 
10 2.1 1989 2400 77 54 70o8 244:8 474 
10 22 1989 700 77 54 71..1 244o8 475 
1.0 22 1.989 1500 78 53 70o5 244o9 472 
1.0 22 1989 2200 . 78 53 70o2 244o9 471. 
1.0 23 1.989 200 78 53 70o5 244o9 472 
10 23 1989 700 78 53 70o2 244o9 471. 
1.0 23 1.989 1300 78 54 71...1. 248o5 472 
10 23 1989 2400 78 54 71..1. 244o8 475 
10 24 1989 700 78 54 .700 8 244o8 474 
10 24 1.989 1.200 78 54 71..1. 248o5 472 
10 24 1989 1800 78 53 70o5 248o6 469 
1.0 24 1.989 2400 78 53 70o9 248o6· 470 
10 25 1.989 800 78 54 71..5 248o5 473 
10 25 1.989 1.200 79 55 72 ol 24805 474 
10 25 1.989 1.800 79 54 71.5 248o5 473 
1.0 25 1989 2400 79 54 71..5 248o5 473 
10 26 1.989 800 79 54 71..1 248o5 472 
1.0 26 1.989 930 79 54 71..5 .. 244 0 8 . 475 
10 26 1989 1445 1.02 45 61..8 213 0 7 465 
.1.0 26 1.989 1.800 1.08 46 62o8 213o6 469 
10 26 1989 2400 1.08 46 63o2 217o8 466 
10 27 1.989 800 1.08 46 63o2 213o6 470 
10 27 1.989 1200 1.1.0 53 67o6 2l:7o4 485 

. 1.0 27 1.989 1.800 1.45 30 47o6 160o6 453 
1.0 27 1.989 2400 145 34 50ol . 166 0 1 460 
10 28 1.989 800 1.45 35 50o7 166o0 463 
1.0 28 1.989 1.1.00 95 70 1.09o2 374o9 487 
10 28 1989 1.800 83 60 69o3 255o3 469 
1.0 28 1.989 2400 1.00 63 70o8 282o1 459 
1.0 29 1989 800 150 38 48o6 249o7 401 
1.0 29 1.989 1200 152 38 49o5 165o8 463 
1.0 29 1989 1400 145 40 51..4 171..2 466 
1.0 29 1.989 2400 1.45 41. 52o3 176o4 465 CONFIDEN<IAL 

1.0 30 1.989 800 1.40 41. 51..9 171..1 469 This document con\ains 
10 30 1.989 1.200 1.00 70 80o4 281..6 484 confidential lntormatlon 

1.0 30 1.989 1500 92 65 80o9 262o0 492 which is proprietary to 

10 30 1.989 1630 so 55 6702 31.6o0 430 Unic~1 Oil Co. of Cu\lf. 
Tile contents of this 

1.0 31 1.989 400 so 55 6702 244o8 466 . document nre not to be 
1.0 31. 1.989 1.800 140 35 48o9 1.66o0 458 re'Jealed to any person 

1.1. 1. 1.989 1.1.20 1.40 35 48o9 166o0 458 without the express 

Shut-in well at 1.1.21 hrs, H/l/1.989 VJritten consent of Union ·; 
Oil Co. of California. 

705 



.,Section 8 

GM 87-.23 Flowtest Data 

CONFIDENTIAL 

This document con1~ins 
confidenti'-ll information 

whkh is propl·k-;\a.;y _to 
. o·,l Co of v~.lllf. Unrc-:1 · . 

The cor:ltents of this be 
docurnent ;;;re not to 
revealed tO anJ person 

\.vithout the e:<.;;.;·~ss .. 
wri11cn conse;1t cf. Unron 
0!1 Co. Of C:.I!iforn~a. 



Production History for GMF 87-13: 

The well was production flowtested three separate times from 
November 4-6. During these short flowtests, the well achieved 
stable flow conditions and downhole production temperatures. The 
final stabilized total mass flowrate was 231,000 lb/hr at a 
wellhead pressure of 210 psig. This flowrate was based on the 
two-phase Murdock equations and an enthalpy of 450 BTU/lb. The 
input data was as follows: 

pipeline ID = 7.63 inches 
orifice ID = 5.0 inches 
upstream pressure= 202.5 psig 
delta pressure = 6, 5 psi 
downhole production temperat11re = 467 Degrees F 

8. 1 

CONFIDENTIAL 

ih\s document cont~ins 
contidenti31 information 
which is prop;·ietary _to 
UniG~-~ Oil co. of C~llf. 
The cont8nts at thiS 
document are not to be 
revealed to anY person 
withOl:rt tloe expcess . 

•tten consent of Un!OI\ wn . 
Oil co. of Calitorri4a.. 



Section 9 

GM 68-8 Injection Data 
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Injection readings for GMF 68-8: 

Date Time Wht Water 
Hour Deg f Klb/hr 

8 l4 l989 l8l0 lOO l56.4 
8 l4 l989 2000 l20 l20.9 
8 l4 l989 23l0 l40 l60.7 
8 l5 l989 420 150 278.0 
8 l5 l989 445 l50 354.4 
8 l5 1989 5l0 l50 340.5 
8 l5 1989 535 l50 286.5 
8 l5 l989 630 l50 98.3 
8 l5 l989 900 l50. 98.3 
Shut in injection at 90l, 8fl5fl989 
Started injection at ll40,,8/i5/l989 
8 l5 1989 ll40 l40 287.7 
8 l5 l989 l300 l50 323.4 
8 l5 l989 1800 l50 3l9.l 
8 l5 l989 1845 l50 262.3 
8 l5 l989. 2400 l55 256.8 
8 l6 l989 lOO l55 254.l 
8 l6 l989 200 l55 248.6 
8 l6 l989. . 930. l55 248.6 
8 16 l989 l400 l55 228.5. 
8 l6 l989 l600 155 l85.3 
8 l6 l989 l900 l55 203.0 
8 l7 l989 300 l55 228.5 
8 l7 l989 800 l55 222.4 
8 l7 l989 830. l55 282 .. 3 
8 l7 l989 ll30 155 3lO.l 
8 l7 l989 l300 l55 3l2.3 
8 l7 l989 l330 l55 222.4 
8 l7 l989 l800 l55 2,28. 5 
8 l7 l989 2400 l55 225.4 CO,IFIDENtiAL 
8 l8 l989. 400 l55 225.4 
8 l8 l989 830 155 2l6.l' This document contains 

confid~ntia! inforniation 
8 18 l989 9l5 l55 305.6 which is proprietary to 
8 l8 l989 l359 . l55 305.6 Unk'fl Oi-l Co. of C3.lif. 

8 l8 l989 l900 155 368.8 The contents of this 

8 l8 l989 l907 l55 353.6 document are not to be 

8 l8 l989 l959. l55 209.6 
revealed to any person 

Shut in injection at 2000, 8/18fl989 
without the express 
written consent of Union 

Started injection at l400, 8/19/l989 Oil Co. of Ca!iforrMa. 

8 l9 l989 l400 l55 228.5 
8 l9 l989 l800 l55 228.5 
8 l9 l989 2200 l55 228.5 
8 l9 1989 2230 l55 25l.4 

. 8 l9 l989 2:307 l55 25l.4 
8 l9 l989 23l5 l55 274.9 
8 20 l989 l30 l55 277.3 
8 20 1989 335 155 245.8 
8 20 1989 340 l55 468.8 
8 20 l989 400 l55 47l. 7 

9.2 



Injection readings for GMF 68-8: (continued) 

Date Time Wht Water 
Hour Deg f Klb/hr 

8 20 1989 700 155 477.5 
8 20 1989 710 155 303.4 
8 20 1989 800 155 303.4 
8 20 1989 1126 157 303.3 
Shut in injection at 1127, 8/20/1989 
Started injection at 1728, 8/20/1989 
8 20 1989 1728 . 158 282.1 
8 20 1989 1810 158 282.1 
8 20 1989 1820 160 461.1 
8 20 1989 2130 160 461.1 
8 20 1989 2200 160 462.6 
8 20 1989 2250 160 462.6 
8 20 1989 23QQ• 160 461.1 
8 20 1989 2400 160 462.6 
8 21 1989 100 160 465.5 
8 21 1989 130 160 467.0 
8 21 1989 145 160 251.2 
8 21 1989 945 160 251.2 
8 21 1989 1000 160 261.8 
8 21 1989 1125 160 256.6 
8 21 1989 1130 . 160 209 . .5 
8 21 1989 1610 160 212.7 
8 21 1989 1615 160 259.2 
8 21 1989 1800 160 261.8 
8 21 1989 1930 160 2 67. a~ 
8 21 1989 2215 160 279.6 
8 22 1989 15 160 279.6 
8 22 1989 20 160 414.0 
8 22 1989 250 160 414.0 
8 22 1989 300 160 286.8 
8 22 1989 405 160 286.8 
8 22 1989 415 160 267.0 
8 22 1989 610 160 267.0 
8 22 1989 640 160 259.2 
8 22 1989 1115 160 240.0 

·.Shut in injection at 1116, 8/22/1989 
started injection at 1820, 8/22/1989 
8 22 1989 1820 165 4 62. 2. ENi\1-L 
8 23.1989· 240 165. 462.2 ~· t contalf\5 

8 23 1989 300 165 239.8 ih\S docu_~e~lfon1\ation 
8 23 1989 845 160 234.2 .connoenWl .· etar)' to 

· prOP 11 

8 23 19,89 1535 165 228.1 
Wh·ich \S; Co. o1 Ca\\t-
\Jn\C·!I Q,\ l thiS 

8 23 1989 1540 165 266.8 t r.ts o 
'ThC con e t to be 

. t are no 
8 23 1989 1640 165 266.8 oocumel\ :l'} person 

d to 'JI · 

8 23 1989 1645 165 234.0 re·:eale c}{?ress 
w\tnout the t of Union 

8 23 1989 2000 165 228.1 . consen . 
wntten . cautor~a. 

8 24 1989 100 165 222.0 OiL co. ot . 

8 24 1989 105 165 256.3 
8 24 1989 400 165 256.3 

9.3 



Injection readings for GMF 68-8: (continued) 

Date Time Wht Water 
Hour Deg f KlbLhr 

8 24 1989 405 165 440.9 
8 24 1989 555 165 440.9 
8 24 1989 600 165 276.9 

.8 24 1989 700 165 276.9 
8 24 1989 705 165 74.0 
8 24 1989 710 165 74.0 
8 24 1989 715 165 261.6 
8 24 1989 . 810 165 261.6 
8 24 1989 815 165 74.0 
8 24 1989 818 165 74.0 
8 24 1989 820 165 256.3 
8 24 1989 900 165 256·. 3 
8 25 1989 900 165 261.6 
8 26 1989 900 167 261.5 
8 27 1989 900 165 248.2 
8 28 1989 900 165 239.8 
8 29 1989 809 165 239.8 
8 29 1989 810 165 o.o 

Shut in injection at 0810, 8/29/1989 

9.4 
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GM 31-17 Injection 
Data 

CONF!DS:NT!AL 

This document contains 
conflden1ial information 
wh-ich is proprietary to 
Unicn Oil Co. of Cullf. 
The contents of this 
docur:Hmt ·o.re no1 to be 
re,;e~l~d to nny pe1·son 

without tl1e expt·ess 
written consent of Union 
Oil Co. of Callforn~a. 
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CONFIDENTIAL 

This document contain! 
confidential information 
which is proprietary to 
Union Oil Co. of. Calif. 
'The contents of this 

.ldocuirJent 8re not to be 
re,,ealed to any person 
without the express 
wr-itten consent of Union 
Oil Co. of California. 
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Injection readings for GMF 31-17: 

Date Time Wht Water 
Hour Deq·f Klb/hr 

9 7 1989 940 125 223.3 
9 7 1989 2100 150 228.6 
9 8 1989 315 150 196.2 
9 8 1989 700 150 181.7 
9 8 1989 1015 150 196.2 
9 8 1989 1400~ 150 189.1 
9 9 1989 645 150 196.2 
9 9 1989 1545 150 196.2 
9 9 1989 1600 150 203.1 
9 10 1989 45. 150 203.1 
9 10 1989 120 150 189.1 
9 10 1989 220 150 189.1 
9 10 1989 300 150 196.2 
9 10 1989 715 150 196.2 
9 11 1989 800 150 196.2 
9 12 1989 800 150 219.4 
9 12 1989 1515 155 225.4 
9 12 1989 1630 155 173.8 
9 12 1989 1830 155 157.2 
9 12 1989 1910 155 173.8 
9 12 1989 2137 155 209.6 
9 12 1989 2250 155 222.4 
9 13 1989. 135 155 21.6. 1 
9 13 1989 615 155 ·209.6 
9 13 1989 850 155 209.6 
9 13 1989 1415 155 117.2 
9 13 ·1989 1810 155. 128.4 
9 13 1989 2145 155 148.2 
9 14 1989 50 155 165.7 
9 14 1989 155 155 157.2 

\i>-\... \,i .... ~ 
9 14 1989 400 155 148.2 . X--~~ c.O'\\ i0,0~ . . 

9 14 1989 700 155 143.5 ~\"0 e""" ~-0""" \.o 
cP~ v-<0 -.\'o'o ~'{).'"1 -~-

9 14 1989 1000 155 148.2 . ?:P': ..;_ .... '0-\ ' ';)i.\~~ - r::.i{).'" 

9 14 1989 2100 155 138.6 
"\'('.''!;, . 0e"\' -yio\ o\ -..... ...;.,,s 'Of(, 

0f.S" \S . c,o· o\ - ·. \.0 

9 15 1989 300 155 143.5 c. v::,'0 oV. ,:... o·· _ .::rfl' 
-.tl'<' ·cf·.... "-e""·- e <' e\'"' · 

9 15 1989 600 155 143.5 . . \)'"'" o\' ??' :1 ~ :<:. ~# 
, c; 0'- 1>-0 e~ 0"'' 

-:'i.""c <-'-~ 'l..o - c-~.~"' ~ 
9 15 1989 1015 159 148.1 0 r e· o 

00° "'\C.- >r,.\'_r?, ,{\\. . ~'?!-· 

9 15 1989 1345 159 138.6 e.·le"" 0\. \,s"' ·\O~ 
~ -~\•0 c.O vi:-' 

9 16 1989 830 159 148.1 
~l\'".,\.e.<' 0\. · · 

-..:lt\ GO' 

9 16 1989 1245 150 148.3 6' 
9 16 1989 1300 150 157.3 
9 16 1989 2000 159 165.6 
9 16 1989 2400 159 165. 6· 
9 17 1989 700 158 157.1 
9 17 1989 900 149 165.9 
9 17 1989 1745 155 157.2 
9 18 1989 100 156 157.2 
9 18 1989 715 156 148.2 
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Injection readings for GMF 31-17: (continued) . 

Date· Time Wht Water 
Hour Deg f KlbLhr 

9 18 1989 800 160 152.7 
9 18 1989 915 160 173.7 
9 18 1989 1200 164 177.5 
9 18 1989 1845 165 173.5 
9 18 1989 2400 163 173.6 
9 19 1989 700 163 173.6 
9 19 1989 1500 163 169.6 
9 20 1989 700 166 169.5 
9 20 1989 1700 170 188.5 
9 21 1989 200 170 195.6 
9 21 1989 800 170 184.8 
9 21 1989 1600 170 188.5 
9 22 1989 300 170 188.5 
9 22 1989 700 170 192.1 
9 22 1989 1100 170 202.5 
9 22 1989 1200 170 202.5 
9 22 1989 2300 170 215.6 

.9 23 1989 800 170 215.6 
9 23 1989 2400 170 221.8, 
9 24 1989 700 170 215.6 
9 24 1989 1700 170 227.9 
9 24 1989 2100 170 209.1 
9 25 1989 700 170 215.6 
9 26 1989 700 170 215.6 
9 26 1989 1500 170 218.7. 
9 26 1989 2200 170 215.6 
9 27 1989 100 172. 227.8 
9 27 1989 715 172 224.8 
9 27 1989 900 170 227;9 
9 27 1989 1200 170 215.6 •',-

9 28 1989 100 175 233.6 
9 28 1989 500 172 195.5 
9 28 1989 800 .177 .. 195.4 
9 28 1989 '1100 175 195.4 
9 28 1989 14QO 175 208.9 
9 28 1989 1500 175 239.4 
9 28 1989 2000 175 255.9 . "'-'"p ,~ws 
9 29 ·1989 200 175 215.4 ~ f.'e\1\ co;'J.;;,:,o1.'\ 

9 29 1989 215 175 233.6 . oocv_. \r,\0( . t'J \O 

9 29 1989 430 175 208.9 
"\\"'.'s. ~efl\,-;;.\ o?l\eW C'J.'i,,\.'. 

\\,,._ . ?\ o\ . 

9 29 1989 800 173 202.4 c:'\1-\:"'. \~\\ c~~ o\ \'r>'~o-_ 'Oe -

9 29 1989 930 172 209.1 \)\l,o·' of\'-e·0~1e \\o\ ,.{so'f\ 
ec \..,. '9>;; 

9 29 1989 1000 174 212.2 "\'1> ,.,e0 ~·•':l ss 
Q.OcV O \0_ i-'916 \){'\10\1 

9 29 1989 1230 174 250.6 ?.J..\C ee o\ 
· 1e-.,~e u\ \\' se~''\ ·,-a. 

9 29 1989 1530 174 233.7 -vl\\\;0 c0° \\\0'~"(\ - · 
·\w" , c~ 

9 29 1989 1800 174 233.7 ..v1' 0 
o\\ co· 

9 29 1989 2400 173 233.7 
9 30 1989 300 173 227.8 
9 30 1989 800 174 221.7 
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Injection readings for GMF 31-17: (continued) 

Dab~ Time Wht Water 
Hour Deg f Klb[hr 

9 30 1989 1030 174 227.7 
9 30 1989 1100 174 221.7 
9 30 1989 1800 174 221.7 
9 30 1989 2400 174 221.7 

10 1 1989 700 174 221.7 
10 1 1989 915 174 227.7 
10 1 1989 945 174 221.7 
10 1 1989 1630 174 221.7 
10 1 1989 l700 174 221.7 
10 1 1989 2400 174 221.7 
10 2 1989 600 174 221.7 
10 2 1989 800 174 221.7 
10 3 1989 800 174 221.7 
10 3 1989 2000 174 227.7 
10 4 1989 800 174 239.4 
10 4 1989 1300 174 233.7 
10 4 1989 1315 174 18?.4 
10 4 1989 1800 174 195.5 
10 4 .1989 2400 174 195.5 
10 5 1989 800 174 221.7 
10 5 1989 2400 174 227.7 
10 6 1989 800 174. . 2 09. 0 
10 6 1989 900 174 239.4 
10 6 1989 1500 174 233.7 
10 6 1989 1515 174 209.0 
10 7 1989 800 174 '221.7 
10 8 1989 800 174 . 218.6 
10 9 1989 800 174 218.6 . i\1'-\. . 
10 9 1989 1530 174 218.6 £.~ \'3\f\S -

1-1~\\l co0 

10 9 1989 1830 174 181.0 cO eflt '3\\ofl 
ooc\..\t\1 . \0({\1 \0 

10 10 1989 700 174 .173 .3 ··(n\~ ~sa.\ \I\ . e\'3f':! 
~\Cofl o~f\, G<;.'\.\\-

10 11 1989 700 164 157.0 . con - \S 9r -o\ . --

10 11 1989 800 164 138.4 
~\"<\cY.. o\\ co- o\ t\'1\s pe. 
\).1\\t-'~' r·se:r~\s ~at to f' 

10 11 .1989 830 164 157.0 1ne ~u \ 1;.te . l)e(s0 
._..1o0 \)I"'':C 

10 11 1989 1000 173 173.3 . Ql!l.c·J • 6 ·w Qte'='s -,or. 
•lef>\,e. na c"f-. ;;.\ 00 

10 11 1989 1040 175 195.4 ."{e 1).\ ~- .._ ,,~ -· 
~\'1..\,o. (,.,# ·wr\\~'3· 

10 11 1989 1230 . 175 208.9 '-l-1~\tW~'- oz:>1 c.a\.t . 

10 11 1989 1815 175 245.0 Q\\ CO•· 

10 11 1989 1945 176 255.9 
10 12 1989 100 175 245.0 
10 12 1989 115 175 255.9 
10 12 1989 545 175 250.5 
10 12 1989 800 175 221.6 
10 12 1989 1100 175 227.7 
10 12 1989 1200 175 233.6 
10 12 1989 1800 175 233.6 
10 12 1989 2100 175 227.7 
10 13 1989 300 175 221.6 
10 13 1989 800 175 221.6 
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Injection readings for GMF 3l-l7: (continued) 

Date Time Wht Water 
Hour Deg f Klblhr 

lO l3 l.989 1000 175 233 .. 6 
10 l3 1989 1600 l75 233.6 
lO l3 l989 l800 l75 221.6 
lO l4 l989 200 175 221.6 
lO 14 l989 800 175 233.6 
lO l4 l989 l200 l75 233.6 
10 l4 1989 1800 l75 227.7 

'lO 14 l989 2400 l75 221.6 
lO 15 l989 800 l75 221.6 
10 l5. 1989 1800 175 233.6 
lO l5 1989 2l00 l75 245.0 
10 15 .l989 2400 175 l73.2 
lO l6 l989 430 175 l65.2 
10 16 l989 800 175 l38.2 

. 10 l6 1989 l500 175 147.7 
lO l6 1989 2400 175 202.3 
lO l7 1989 800 l75 202.3 
lO 17 l9B9 1400 l75 20B.9 
10 l7 19B9 2000 l75 l95.4 
lO 17 19B9 2400 175 l47.7 
lO 18 l9B9 500 175 l47.7 
lO 1B l989 800 175 2l5.4 
lO l8 l9B9 1300 l75 l27.9 
lO lB 19B9 1BOO 175 l65.2 
10 l9 19B9 lOO 175 221.6 
lO l9 1989 800 . 175 208.9 
lO 19 l9B9 1l00 175 20B.9 
10 l9 l989 2400 l75 221.6. 

. lO 20 1989 700 175 227.7 CONFIDENTIAL 

lO 20 1989 1000 l75 215.4 This document contains 

10 20 l989. l800 175 2l5.4 confidential lnformatlon . 
whi~h is proprietary to 

lO 20 l989 2400 175 . 221. 6 Unic,n Oil Co. of Calif. 
lO 21 l989 BOO 175 227,7 ·The contents of this 

lO 2l l989 1500 165 228.1 document are not to be 

10 2l 1989 2300 165 222.0 revealed .to any person 

10 22 l9B9 600 l65 245.4· without the express 
-written cOnsent of Uni011' 

lO 22 l9B9 llOO l65 245.4 Oil co. of Californ~a. 
lO 22 1989 1700 165 228.1 
lO 23 l989 700 155 22B.5 
lO 23 l9B9 1300 l55 234.4 
10 23 1989 2200 l60 234.2 
lO 24 l9B9 200 l60 22B.3 
lO 24 l9B9 800 . l60 215.9 
lO 24 l9B9 l200 172 .2l5. 5 
lO 25 1989 BOO l72 215.5 
lO 25 1989 1200 172 245.l 
lO 25 l989 1800 l72 245.l 
10 25 l9B9 2400 172 239.5 
10 26 19B9 BOO 172 227.8 
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Injection readings for GMF 31-17: (continued) 

Date Time Wht Water 
Hour Deg f KlbLhr 

10 26 1989 2100 160 128.3 
10 27 1989 400 167 128.1 
10 27 1989 800 170 128.0 
10 27 1989 1200 177 156.6 
10 27 1989 1800 177 173.2 
10 27 1989 2400 177 165.1 
10 28 1989 800 170 147.9 
10 28 1989 1300 177 233.5 
10 28 1989 1800 177 215.3 
10 28 1989 2400 177 233.5 
10 29 1989 800 165 165.5 
10 29 1989 1200 142 181.9 
10 29 1989 1800 145 148.5 
10 29 1989 2400 145 148.5 
10 30 1989 800 145 148.5 
10 31 1989· 800 145 148.5 
10 31 1989 900 145 237.7 
10 31 1989 1200 145 148.5 
10 31 1989 1900 145 166.0 
11 1 1989 1200 145 166.0 
Shut-in well at 1201 hrs, 11/1/1989. 
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fl.ection 1,1 

GM 31-17 Pressure Transient Tests 
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GMF 31-17 pressure build-up survey (PBU #3) conducted 8/30/89. 
Well flowing 354 1 300 lb/hr total mass flow at a wellhead pressure 
of 90 psig prior to shut in. Shut in at 1531 hours: 

Depth 
~ 
3800 
3800 
3800 

. 3800 
380D 
3800 
3800 
3800 
3800 
3800 
3800 
3800 
3800 

.3800 
3800 
3800 
3800 
3800 

-3800 
3800 
3800. 
3800 
3800 
3800 
3800 
3800 .· 
3800 
3800 
3800 
3800 
3800 
3800 
3800 

Time 
Hours 
1531 
1532 
1533 
1534 
1535 
1536 
1537 

.·1538 
1539 
1540 
1541 
·1542 
1543 

·1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 

. ·1556 
1606 
1616 
1631 

. 1731 
1831 
1931 
2031 

· Temperature_ 
Deg F 

458 
460 
461 
463 

. 463 
463 
465 
465 
465 

466 

466 

461 
458 
456 
453 

Pressure 
Psig 
342 (flowing pressure) 
356 
403 
466 
535 
592 
645 
699 
739 

.774 
806 
835 
861 
879 
895 
909 
918 
925 
933 
938 
941 
944 
945 
949 
950 
950 
956 
958 
959 
961 
961 
962 
962 
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GMF 31-17 pressure falloff survey conducted on 10/31/89. 
Flowrate prior to shut-in was 229,700 lb/hr. Well was shut-in at 
1201 hours: 

Depth Time Pressure 
Feet Hours Psig 

3800 1201 1132 (flowing pressure) 
3800 1202 1099 
3800 1203 1088 
3800 1204 1056 
3800 1205 1044 
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GMF 31-17 pressure 

Depth Time 
Feet Hours 

3800 1206 
3800 1207 
3800 1208 
3800 1209 
3800 1211 
3800 1216 
3800 1221 
3800 1231 
3800 1301 
3800 1401 
3800 1501 
3800 1600 

falloff survey: 

Pressure 
Psig 
1032 
1025 
1020 
1014 
1010 

997 
9.88 
980 
972 
9.66 
964 
963 

11.2 
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GM 68-8 Pressure Transient Tests 
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GMF 68-8 pressure 
Injection rate of 
1127 hours: 

Depth Time 
Feet Hours 
6500 1127 
6500 1128 
6500 1129. 
6500 1130 
6500 1131 
6500 1132 
6500 1133 
6500 1134 
6500 1135 
6500 1136 
6500 1137 
6500 1147 
6500 1157 
6500 1227 
6500 1257 
6500 1327 
6500 1427. 
6500 1527 
6500. 1627 
6500 1727 

·. GMF 68-8 pressure 
Injection rate of 
0810 hours: 

Depth Time 
Feet Hours 
6500 ·. . 0810 

. 6500. 0811. 
6500 0812 
6500 0813 
6500 0814 
6500 0815 
6500 0816 
6500 0817 
6500 0818 
6500 '0819 
6500 0820 
6500 0840 
6500 0910 
6500 1010 

. 6500 1110 
6500 1210 
6500 1310 
6500 1410 

fall-off survey (PFO #3) conducted 8/20/89. 
303,300 lbjhr prior to shut in. Shut in at 

Pressure 
Psig 
2131 (flowing pressure) 
.2085 
2057 
2047 
2037 
2031 
2029 
2023 
2021 
2019 
2017 
2009 
2005 
1999 
1995 
1993 
1991 
1991 
1989 
1989 

fall-off·survey (PFO #4) conducted 8/29/89. 
239,sOO lb/hr' prior to shut in. Shut in at 

Pressure 
Psig. 
2049 
2023 
2009 .· 
2001. 
1995 
.1993 
1991· 
1989 
1987 
1987 
1987 
1977 
1975 
1973 
1969 
1967 
1965 
1963 

(flowing pressure) 
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GMF 68-8 pressure build-up survey conducted on ll/l/89. Flowrate 
prior to shut-in was 229,700 lbfhr. Well was shut-in at ll25 
hours: 

Depth 
Feet 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700.· 
5700 
5700 
5700 
5700 
5700 

. 5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 
5700 

Time 
Hours 

ll25 
ll26 
ll27 
ll28 
ll29 
ll30 
ll3l 
ll32 
ll33 
ll34 
ll35 
ll36 
ll37 
ll38 

. ll39 
ll40 
ll4l 
ll42 
ll43 
ll44 
ll45 
ll47 
ll49 
ll5l 
ll53. 
ll55 
l200 
l205 
l2l0 
l2l5 
l220 
l225 
l255 
l325 
l425 
l603 

Pressure 
Psig 

990 (flowing pressure) 
l0l7 
l065 
l089 
ll28 
ll5l 
ll89 
l2l2 
l240 
l272 
l299 
l3l6 
l333 
l353 
l369 
l386 
l399 
l4l3 
l425 
l439 
l45l 
l466 

.. l483 
l496 
l5ll 
l520 
l542 
l553 
l562 
l573 
l576 
l577 
l594 
l604 
l6l0 
l6l8 
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GM 87-13 Pressure Transient Tests 
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1150.5 h, 
Reservoir Temp 

hp 

25,537 #/hr Vapor 

128 #/hr liquid ..-....1--, 
9 #/hr solids 

2nd Flash 
Vessel 

@ 

180.17 h, 

Water out 
99.50% of liquid 
261,158 #/hrliquid 

1819.108 #/hr solids 
0.016719 Volume 113/lbm 

544 gpm 

0 psig 

.. 

Wellhead Separator System (Double Separation) 

This model is assuming a well with a total flow of 
Reservoir Temp 455 °F 

A total vapor flow of 68,217 lbs per hour. 

Total solids loading of 5,000 ppm. TDS of total 

A total solids load of 
Flash Ratio 
Total Vapor 

1 ,850 lbs per hour. 
18% 

93,753 Total Water out 

370 Klbs per hour. 

I Vapor Flow ( 68,2j]..#lhr 
,.._.._ __ .,Liquid Carryover '----3.411 #/hr 

Well 
455 'F 

. 434.8 

370006 total flow 

1,850.00 solids 

266.6 h, 

68,217 #/hr Vapor 

Solids Carryover 21.75 #/hr 

1st Flash 
Vessel 

@ 

5.00% liquid carryover 

50 psig 
297 'F 

Flash Vessle Efficiency 
95% 

Add water and inline 
separator if particulates 
are a problem 

6,822 #/hr 

h,~ 1178.9 

hp 266.6 

Water out 
99% of liquid 

286694 #/hr liquid 

1828.2 #/hr solids 
0.017 4 Volume 113/lbm 

623 gpm 
6377 ppm. TDS of Liquid 

@ 10.00% of flow 

Add NaOH if H2S 
Abatement is necessary' 

573 gpm 

68,217 #/hr Vapor 
10,232 #/hr liquid 
21.75 #/hr solids 

341.083 #/hr liquid r-....1---, 
0.725029 #/hr solids 

T. Conant 
6/3/1997 

In line 
Separator 
efficiency 

99.5% 

I 

In line separator should Flash vessel 
prove to have excessive carryover. 

9,891 #/hr liquid 
21.03 #/hr solids 

96.67% of water is removed 

Glass Mountain Wellhead Testing 

\\Gyfs1\GYTECHS\Tom B\Giass Mtn\Fiow Analysisi[WELLHEAD R1.XLS]31-17@ 50psig 





1150.5 hv 
Reservoir Temp 

h,= 

36,627 #/hr Vapor 

183 #/hr liquid .... _,_..., 
8 #/hr solids 

2nd Flash 
Vessel 

180.17 h, 

Water out 

99.50% of liquid 
240,100 #/hr liquid 

1676.743 #/hr solids 
0.016719 Volume ft3/lbm 

500 gpm 

@ 

0 psig 

Wellhead Separator System (Double Separation) 

This model is assuming a well with a total flow of 
Reservoir Temp 455 °F 

A total vapor flow of 

Total solids loading of 

48,709 lbs per hour. 

5,000 ppmw TDS of total 

A total solids load of 1, 700 lbs per hour. 
Flash Ratio 14% 

340 Klbs per hour. 

Total Vapor 85,336 Total Water out 500 gpm 

Well 
455 'F 

434.8 

I Vapor Flow 48,709 #/hr 

1st Flash 
Vessel 

@ 

100 psig 
337 'F 

Liquid Carryover 
Solids Carryover 

2,435 #/hr 
14.83 #/hr 

5.00% liquid carryover 

Flash Vessle Efficiency 
95% 

Add water and in line 
separator if particulates 
are a problem 

4,871 #/hr 

340000 total flow hv= 1189.5 @ 10.00% of flow 

1, 700.00 solids 

308.6 h, 

48,709 #/hr Vapor 

h,= 308.6 

Water out 
99% of liquid 

276726 #/hr liquid 

1685.2 #/hr solids 
0.0179 Volume ft3/lbm 

616 gpm 
6089.7 ppmw TDS of Liquid 

243.5464 #/hr liquid r-....1--., 
0.494372 #/hr solids 

Add NaOH if H2S 
Abatement is necessary' 

553 gpm 

48,709 #/hr Vapor 
7,306 #/hr liquid 
14.83 #/hr solids 

lnline 
Separator 
efficiency 

99.5% 
lnline separator should Flash vessel 
prove to have excessive carryover. 

I 
7,063 #/hr liquid 
14.34 #/hr solids 

96.67% of water is removed 

T. Conant 
6/3/1997 

Glass Mountain Wellhead Testing 

1\Gyfs1\GYTECHS\Tom 8\Giass Mtn\Fiow Analysisi[WELLHEAD R1.XLS]31-17@ 100psig 





1150.5 hv 
Reservoir Temp 

ht= 

42,558 #/hr Vapor 

Wellhead Separator System (Double Separation) 

This model is assuming a well with a total flow of 
Reservoir Temp 455 °F 

A total vapor ftow of 34,931 lbs per hour. 

Total solids loading of 5,000 ppmwTDS of total 

A total solids load of 1,550 lbs per hour. 
Flash Ratio 11% 
Total Vapor 77,489 Total Water out 

Well 

I Vapor Flow 
Liquid Carryover 
Solids Carryover 

1st Flash 
Vessel 

310 Klbs per hour. 

456 gpm 

34,931 #/hr 

1,747 #/hr 
10.29 #/hr 

5.00% liquid carryover 

455 'F 
434.8 

@ 

150 psig 
366 'F 

Flash Vessle Efficiency 
95% 

Add water and inline 
separator if particulates 
are a problem 

3,493 #/hr 

310000 total ftow 

1,550.00 solids 

hv= 1195.5 

hr= 338.2 

@ 10.00% offtow 

213 #/hr liquid r--'-...., 
8 #/hr solids 

Add NaOH if H2S 
Abatement is necessary' 

2nd Flash 
Vessel 

180.17 h, 

Water out 
99.50% of liquid 
218,757 #/hr liquid 

1532.011 #/hr solids 

0.016719 Volume ft3/lbm 
456 gpm 

@ 

0 psig 

338.2 h, 

34,931 #/hrVapor 

Water out 
99% of liquid 

261316 #/hr liquid 

1539.7 #/hr solids 
0.0182 Volume ft3~bm 

592 gpm 
5892.1 ppmw TDS of Liquid 

174.653 #/hr liquid r-""""L---. 
0.343026 #/hr solids 

In line 
Separator 

523 gpm 

34,931 #/hr Vapor 
5,240 #/hr liquid 
10.29 #/hr solids 

efficiency lnline separator should Flash vessel 

T. Conant 
6/3/1997 

99.5% prove to have excessive carryover. 

I 
5,065 #/hr liquid 
9.95 #/hr solids 

96.67% of water is removed 

Glass Mountain Wellhead Testing 
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GMF 87-l3 pressure fall-off survey (PFO #l) conducted on 
l0/3l/89. Injection rate of 303,000 lbfhr prior to shut-in. 
Shut in at l552 hours: 

Depth 
Feet 
2600 
2600 
2600 
2600 
2600 
2600 

Time 
Hours 
l552 
.l553 
l554 
l555 
l728 
l827 

Pressure 
Psig. 

726 (flowing pressure) 
7l2 
705 
705 
699 
693 

GMF 87-l3.press\].re build-up survey (PBU #l) conducted on ll/6/89. 
Production rate of 23l,OOO lbfhr prior to shut-in. Shut-in at. 
l9l5 hours: 

Depth 
Feet 
2580 
2580 
2580 
2580 
2580 
2580 
2580 

Time 
Hours 

l9l5 
l9l6 
l9l7 
l9l9 
20l5 
00l5 
045l 

Pressure 
Psig 

493 (flowing pressure) 
6l0 
646 
650 

.652 
652 (ll/7 /89) 
654 

l3.l 
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