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For Spimmer Interpretation the water colum was considered near static.
Flow percenlages are calculated above the water colum.  ‘Ile three down
passes were used to calculate flaw contribution from each zone. ‘ihe
two pass techniques were also used and Uie wo were averaged for the
final resubts. '

‘The Fluid bensily Measuranont was used in calculating the percentages

of oil and gas in Lhe wellbore fluid? Fluid Density of oil and gas

uscd in the compitations were .74 g/cc and 065 g/cc, respectively.
-7

Prom 6561 Lo the oil-water contact Lhere appears to be a stagnant or

a slaw moving oil colum.  ‘lhe Fluid Density indicates no gas is in the
Loil. e Spinner canputations jirlicate 8% of the total production is
caning [rom the perfs at 6828'-36'.  ‘'lhis could be from the water column
rising, pushing the oil up.

Mere is a fluid entry at 6761° making 2.25% of the total production. 'The
wellbove (luids above these perfs is 953 oil and 5% gas.

‘e perls fran 6745'~48° do not appear to be open.

‘e porfs from 6729°-34" are mking 3% of the total production Lrom
6731, Ihc wellbore fluid is now 91% oil ad 9% gas.

‘Mere is a fluid enbry at 6724" making 16% of the total production. ‘The
wollbore fluid is now 62% oil andd 38% gas.

‘he perfs from 671%'—21‘ is making 27% of the total production from 6713°.
he wellbore MNuid is now 21% oil and 79% gas.

Mobil I'roducing Texas and NM

Lindvith B-37

Induction Log Interpretation

fage 2

The perfs ab 6706 axl 6702 do not appear to be open.

The perf at 6696' is making 6.75% of the total production from 6698°.
Wellbore fluid is now 81% gas and 19% oil. ‘'Mis is probably a gas entry.

‘Mhere is a Muid entry at 66907 contrifuting 17.5% of the total production.
Wellbore fhuid is now 733 gas ol 273 oil.

the perf at 6681 G contriluiling 19.5% of the total production « Wellbore
fluid contains 713% gas and 27% oil .

he perfs (rom 6676'-79' and 6664'-71' do not appear to be open.

‘the Log wag correlatxd to a Schiluberger (NI 1og.



o

Mebil Producing Texas and NM
Lindrith B-37

% OF TOTAL PRODUCTION : m _
REPORTED INE CIMULATIVE ZONE CUMULATIVE FLUID DENSITY _
PIRFORRTIONS  ENTRY  DOWN ARPS DOWN  ARPS AVERAGE AVERAGE 30 FoM UP $GAS %0l % VATER i
,V» : 6665-71" 0 0 101 100 0 100 .245 73 27 0
{ 6676=79" 0 0 100.5 100 0 100 .245 73 27 0 e
—6684" 6684" 20 19 100.5 100 19.5 100 .245 73 2 0
i, , Nyt 6690* 18 17 80.5 81 17.5 80.5 .245 73 27 0
=8 . B 6696° 6698" 6.5 7 62.3 64 6.75 63 .19 81 19 0 SR S
6702 0 0 36 57 0 56.25 .205 79 21 0
: 6706 0 0 56 57 0 56.25 .205 79 21 0
: 713-21" 6713 27 a7 36 37 27 56.25 .205 - 79 21 0 SR
67241 16 * 29 * 16 29.25 .48 38 62 0
~20-34" 734° 3 * 13 * 3 13.25 .68 9 o1 0
YRESRE-L 0 0 o .10 0 10.25~ .705 5 95 0 e
TR . 6764" 3.3 1 10.5 10 2.25 10.25 .705 5 95 0
133.6 O eave-20! 0 0 b 9 0 8 .74 0 100 0 R
120.0 . 6523-36" 6824" 7 9 7 o 8 g .74 0 100 0 S y
654730 0 0 0 0 0 0 .98 0 G 100

|

1

* Interval contribution indeterminate Irom 2 pass technicue

Fluid enzy at 6713', 24' anc 34" Tetal 47% using 2 Pass Technicue and 46% using down runs. The down volues were usec.

ll

Selivder '(RPS)
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WELL COMPLETION OR RECOMPLETION REPORT AND LOG* .

- ... H e ———— e
1. TYPE OF WELL: weiL Wit oav [ (nhr[ ; W . '.f.. J 7. UMIT ACRKKMERT NaMm

b TYPE OF COMPLETION: Lindrith "B" Unit
xew woRk pEEY D rees nire. [::] -y - o "RTFanN OR LEABE NaWE
wrilL ;R RN BACK RENVR Oth'rF% M N—

2. KaMCT OF OPEasTOR

Mobil Produc1ng ™ & N\M Inc. !f ' E)RE’\U..L:’-"L"'-N!\ LA ACEMEMT 9 wrLLKo,
3. ANDREEE OF UPERATOR Frramn@ Mmoo A A 37
9 Greenway Plaza - Suite 2700 - Houston, TX 77046 10. 7iELo aND POOL, OR WILDCAT
4. 1OCATION UF wkiL (Rrpori location clcarly and in eccordunce wilh arw suu rumrcuonu)o—" - ~_ﬂ§5t Lindrith-—Gallup/Dakotz
At surface 1850 FNIL, & FEL 11, 8EC. T, R, M., Ok BLOCK AND BUBYEY
OR AREA

2
Sec. 4, T-24N, R-Aw

At top prod. interval reported below

At total depth Same
14. PERMIT NO. DATE IBALED 12. coUNTY OB | 13. sTaTR
PARISH
1 8-15-85 Rio_Arri ]

15 DATE srtopEp | 16. DATE T.0. REACHED | 17. PATE cOMTL. (Reedy (o prod) 18, ELEVATIONS (DF. RKB, RT, OR, KTC.)* | 18. RLEV, CaBINGREAD

10-8-85 11-5-85 1-23-86 KB-7134
20. TOTAL DEPTH, MD & TVO 21. FLUD, BACK T.0., MD & TVYD | 22. 1¥ MIITITLE COMPL, D3 INTERVALS ROTART TOOLS CABLE TOOL®

HOW MaANY® DRILLED BY
7100 6958 —_— | X |

25. WaAR DIBECTIONAL

24. PRODUCING INTERVAL(S), OF THIS COMILETION— TOP, BOTTOM, NAME (MD AND TVD)®
SURYET MADE

6664-6746, 6804-6897 Gallup |
No

26. TIPE ELECTRIC AND OTNER LOGE RIU'N 27. was WELL CORERD
Dual Ind/SFL, BHC Sonic, CN, CH-CN No

28. CASING RECORD (Report all strings set in well)

YT TR 11 [ WEIGRT, LB./FT. DEPTH BET (MD) | MoLL RitE - CEMENTING RECORD AMOUNT PULLED
9-5/8 36# 409 _ 12-1/4 400x C1 B (468 cf) cire. 75x
5-1/2 15.54 6831 ) 8-3/4 405x 1-1 TAIC + 2000x

TWT Lite (4126 cf) rOC_2330

20. LINER RECORD 30 TUBING RECORD

sue ror (Mp) BOTTOM (MD) |sacKe cemtNT® | BsCREEN (MD) sizx PEPTR SET (MD) PACKER BET (MD)
] 2-3/8 | 6150 6150

31. ?fl'OIAT|°' xecorn (Intervel. size and numbery 82, ACID. SHOT. FRACTURE, CEMENT SQUEEZE, ETC.

Peégaga)‘;upfiwél&z JSPF @ 6804—18’ 6826’33’ T pErTH INTERYAL (MD) AMOUNT AND KIND OF MATERIAL USED
844-47, 6876, 82, 6891-97 (34 holes) 6804-6897 Bkdn w/6800 gal 2% KCL Filter +

Perf Gallup w/1&2 JSPF @ 6664=71, 6675-78, 68 RNCBS. SWF w/B4272 gal 40#
6684, 96, 6701, 6706-15, 6720, 6728-33, GWX07 gel + 117,500# 20/40 Otta

6744-46 (39 holes) sand.
23 T © T T TTTTrRODUCTION (SEE REVERSE)
DATE FIRST PRODUCTION PRODY CTION METHOD (}lowing, gos lift, pumping—aire ond fype of pump) I 'll.hl. ‘a}A)TLI (Producing or

SAMLANn

1-23-86 flowing shut-in

PATE OF TIRNET HOUL MBS TEBTERD CROKE BILE PROD'N. 'Ool OolL—BaL. GAR—MCF. WATREN—BBL | GaAR-OIL 8ATIO
1 . PER)

1-29-86 24 16/64 | T2 1 240 | 320 | 8 | 1333

FLOW. TUMNG FRERG. | (ABINO PAEBSUARE ;:.l:g'g:r:on niL—sbl. GAB—NCT, _ WATLR—nBL. DIL GRAVITY-4F] (CORR )
460 . pkr il b 43.0 @ 60° ___

34 D)1arosiTION OF 040 (Bold, wsed for juel, venied, eic.) TEST WITNRaSRD BT
Sold - pending gas connection K. D. Jones
33. LIST OF ATTACHMENTS
logs ACCEPTED FCR RECORD

36 1 bereby certify that the foregoing and, at

ed {nformation ls complete and correct as determined from all avatlable records

AO nree Huthorized Agent i‘nrn] g\; . Xé

Il (: . i
]-Ir [ A e e d Convaa fnes Additiamm! Drata an Raverea 4 .\‘ IUTUE nLwUunbt iRk

SIGNED




T T T N ”
; ! | : | -
t L2 - -
COMBIMNATION W 35 L
PRODUCT 10N . b : i | N L
ams—— A S——— LOGS ¥ . - - m 3o —
CASED HOLE - , ” B e S
COMPANY  MALLON OIL COMPANY - bM . , i ] . -
- - W ! ) P S W 1 IV et Y il Yen el
NELL  HONORD ND.1-B s w3 ALy A = -
- - . t“. D o3
: FIELD _ BASIN DRKGTA-UNDESIGNATED GALLUP M— w < b J
o [xs | ] 4sorots
s COUNTY _ RI0 RRRIBR STATE N MEX. ) .
4 o 3 AP HD. OTHER SERVICES o i :
o LOCATION -
& & ) - N ! ; . S~
= N 7 - qb.!ﬂﬂl\{?fﬂb“‘dﬂ’l}\ﬂ\:\'!-
: W 1650 FNL / B70 FEL Va HONE TR AT A= (‘.lc\. \Wa™ v A
. L o5k | _ .
3 o ] L \
S % T m SEC 1 - WP, 25M RCE oM _ o R
TERMANENT DATUM GROUND LEVEL TLEV 7511 EEV Y B 75.9 [ e et " ' ¥3s =
LOC MERSURED FROM KELLY BUSHING 12 F1 RBOVE PERM DATUM DF 7522 e et - - -R-x u .m,- S GUS G,
SRILLING MEASURED FROM FELLY BUSHING cL 751 DO A -1 DU ] K Sk S A
53-01-85 . T d IR ] B ES
HE i 1 LT —- B T e et
: 8220 —] X * k * *
DETTR-NELEX 7930 o 4 , T ] T 1 = | TT 11 1 T N 1T 11 R i
Tir L0 INTER - 7930 7
o5 L0z INTER B850 o -
V5 FLUITD JN HOLE | OIL/GRS/RATER S~
SALINITY PPH NRCL NA DA, fl
TENSITY Wh . AW
e T Gm_w.m A
EX PEC_TEWP 187 7 <~
TTERATING RIG TIME 4 HRS
LOCATION | 4548 (FRANGTON : T g
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DAILY OIL PRODUCTION (STBI)

N&u “:--H~—qd~<N--—:q~i~<:—«~«--«q~*--:dud—-d-uu-:—ndqqqd-q--j--<q-|-l—q1—]-dq<-u—‘—--—---—-c---—-Jq-—-:~:d~ddd-u—-uuuduqﬂu—-d-—-qd—-d-q-d-—----d-a--uq-—-duuqnud-—--
- 3
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— BUSCH EXHIBIT #6 W.
4 =
= Q
b w [* ]
tn <
-5 .
% : :
o o
w e
192 | Z
I~ O
— o
I& .F
6 |
4 v,./.» L
— / s
24 2
- oA
2 Vb '
\\VW,T\.\(.
18 -
-
-
a b
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4 -
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N —
SURLE: NTS DRIE: 472471987
SOURCL : DRAHING NO.
lorry R. Bergoson & Assoclales Inc.
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[~ e | i | Z
—— . m ‘ m m w
CRSED HOLE ! ! . ‘ = -
H .m | _ , - -
[ 1 | t
COMPANY _ BENSON MOTIN GREER DRILLING CORP. \ : e | | “ S
: \ H = 1 W ! [ NN —
HELL CRNADA 0JIT0S UNIT ND.31 N-3] m ! : - ; _ ™
. n . - 0’ —_ —
FIED G \\ m m - _ ! _ T | P )
* M' |
COWTY __ RI0 ARRIBA SIRTE .M. hs " m N | " _ ! -
APT HO. OTHER SERVILES 1 Y S R T “ ] IB . _
LOCATION 500 FSL AND 1650 FRL FLUID TRRVEL m 3 " 18 { , ; : i 4 7
Ao : S - : O L] -
.\lL"uhfﬂ\.(\.) . =Ry =~ = T T NT No= V4 .
M —»\ i ] W X j . R R -
| ! S SRR, e I s
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S E Slsec a we om0 e ow : 1 ) R i -
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ITH_LOG INTER. 7844 okl 5 s f mPhV g m
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“YPE FLUTD IN HOLE OIL, GRS -~ L V7l i
_SALINITY PPH WACL | W/R RS//] LTI 10/
_JENSITY K/R [O) ] 7 d 1S P Sy 7 SV Arr ——
TEVEL 7R TR ST g & 9 :
- X_REC TEWP 180 O AV . ] -
“TERATING RIC TIME | 2.5 WRS ! | B
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CASED HOLE

e

Vs

3 COMPANY  BENSON MOTIN CREER ODRITLING CORP
-
WELL CANADA 01705 :398 F-30 k,
N []
v o 2
COUNTY RI0 ARRIBA SIATE N M o
AP1 NO. DTHER SERVICES = -
LOCATION  SE/NH FLUID TRAVEL \N) M m 1
§ 1755 FNL RND 2418 FHL <
m 2 b g
L b SE 2
= 3 g
T B 2 Bl a0 me 2w e ow ™
TT4ANENT DATUR GROUND LEVEL ELEV. 7671 ELEV..K.B. 7663 X Ly
" MERSURED FROM KELLY BUSHING 12  FT. ABOVE PERM. DRTUM D.F. 7882 3
_LING WEASURED FROM KELLY BUSHING Gl 7671 L
i 03/05/87 W, /
W, ONE i
. H-DRILLER 7958 Q
TH-WELEX 7354 0
- 105 _INTER. 7524 ¢
05 _INTER. 870 b4t
TTZFLOIC IN AOLE_ | OIL. GRS
-.IN]ITY PPM NACL N/A
STV N/ 8
“TEL N/R : 2
T REC_TEWP 180
TRRTIN; RIC TIME | 2.E HRS - - - .
_YPMENT: LOGATION | 2887 GILLETIE : ; : m m ] i
ORGEL_BY WCCARTER, KESLER| VARBRC, MCCONNELL - = N
- "NESSET BY Wi CHAMEBERS B
“EeMAX OF1H REACH | 1530 R R
L BOREHOLE RECORD TASING AN TUBING RECORD m - ~
NG BIT FROM 0 S12E Wol. | FROM b T
i - SURF €35 9 625 T SURF 535 m i
0 7 875 535 8050 3 23 . SURF T_B05( E m m ”
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7 NMOCC CASE #8946

_* " BUSCH EXHIBIT #9 ' ' = Jll

PRODUCTION S RS DS - NEN B EO S - A, R I T PR
LOGGING EEA ENEND DO Y e | A | T T
T D R N S S | " I S T B ) , ,
SERVICES S S s e e : - -
; 10 B} LI -; PJIL [ — + e -
T R A N SR ,
“ILE NO. COMPANY___ BINSON-MONTIN-GRESR DRILANG CoRPORATION. 71717 [ O S P VSRR - )
i % A s —-rm - b b - - —_— —
_ wew CANVDR UITOS T N0/A3 (L2 T TV T , , T
237 ND. —— - , —
: FreLo _ CWRR IS iNIT / R . 1 _ —
COUNTY RI0 ARRIBA STATE NEW MEXICO - —_
LOCATION: OTHER SERVICES A ERE
7 PCM e ———
TIELD PRINT 14157 Fo ¢ 148 AL | GrR He T
FON FMTR T T e
SEC 21 TWP 2n _ RGE | &% “ “ -
=TRMANENT DRTUM GROUND LEVEL ELEV, _1451° ELEVATIONS — — -
_GGING MERSURED FROM  K.B. 14 FT. ABOVE P.D. % ﬁwm AN ARE
- ‘ RN
“RILLING MEASURED FROM K.8. G 7451° w | i | o
THIE 11 AUG 1987 — I
“UN 1 M :
FRVICE ORDER 147633 , -
TEPTA-ORILLER 1218° R : , L
_EPTH-LOGGER [faE P SIZ PRI
~DTTOM LDGGED INTERVAL | 1199
‘TP _LOGGED INTERVAL o0
"YPL FLUID IN HOLE CRG/D1L7WATER
SA_INITY PPM O, 20000
T DENSITY _LB/GA, SEE LOG
~ LEVEL FLOWING . o]
~8X. REC. TEMP. DEG. F 1bb DIST. 3 v
“oR, RIG TIME MRST
LIP. NO. / LOC. HP-5385 | HOBBS wm T =~
-ZZORDED BY CHRIGF TELD/STANLEY
. TINESSED BY MR. MILLER
) BOREH0_E REDORD
N3. BIT FROM C
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NOTE REGARDING ATLAS WELL SERVICE TERMINOLOGY
OF PRODUCTION LOG

On the facing page, the column headings are abbreviated:

DEP FMIR FDN TEMP HPCP

Hewlett Packard
Depth Flow Meter Fluid Density Temperature Continuous Pressure

Depth of Instruments

In bold handwritten figures are depths of the instruments at each
setting (fram 10 to 20 readings taken at each depth and averaged).

DEP : Depth: This is depth signal sent to computer. To get more
than one reading at a set depth, the camputer is told it is at
a new depth.

FMIR: Flow Meter: Readings are in revolutions per second.

FDN: Density of flow stream in gmc/cc.

§ |

Teanperature in degrees F.

i

Hewlett Packard ocontinuous pressure: pressure in psia.

|
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NMOCC casr #8946
BUSCH EXHIBIT #1g

e ® Z

_resser Atlas PRODUCTION -~ _ /
p—— LOGGING
- — . Iy i -
_ SERVICES i il
] 2l -
Ewo. ComMPANY__ BENSIN-HONTIN-GREER (RILL s CORPORAT 10N =T T
S = CAFOR Q1G5 INIT 0. 2 (2-2) N IR _
=% NG, ] i I ;
FIELD __ PUERTO CHIQUITO WEST NANCDS N M " , & !
Tl COUNTY RIO mﬁaf STATE NEW MEXICO f , u ] _ |
LOCATION: @ \ OTHER SERVICES R ! T W
. . . PCM: - . |
©ELD PRINT 2317 FNL § 2218 oR (ot ! R
ﬂmn_u FMTR - 17
SEC_ 32 TWP_ 258 \RGE 14 | i I
WENT DATUM - GROND LEVeL iy, o ELEVATIONS - | .
| “SING MERSURED FROM  K.B. 12 FIAROE PD, | K8 Ton il —
¥ LLING MERSURED FROM _ KLE. 7Jl F o Tele SN NRNENSE
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NOTE REGARDING ATLAS WELL SERVICE TERMINOLOGY
OF PRODUCTION LOG

On the facing page, the column headings are abbreviated:

DEP FMIR FDN TEMP HPCP

Hewlett Packard
Depth Flow Meter Fluid Density Temperature Continuous Pressure

Depth of Instruments

In bold handwritten figures are depths of the instruments at each
setting (from 10 to 20 readings taken at each depth and averaged).

DEP: Depth: This is depth signal sent to computer. To get more
than one reading at a set depth, the camputer is told it is at
a new depth.

FMIR: Flow Meter: Readings are in revolutions per second.

FDN: Density of flow stream in gmc/cc.

TEMP : Temperature in degrees F.

HPCP: Hewlett Packard continuous pressure: pressure in psia.
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Western Atlas
International

A Litton/Dresser Company

2-4-88

Western Geophysical
Atlas Wireling Services
Core Laboratories
LRS

Atlas Wireline Services

Aeto Service Benson-Montin-Greer, Canada Ojitos Unit Well B-32

Downhole Seismic Service
J S Nolen & Associates

Surface Rates

648 BOPD
894.24 MsSCFD

39 APT

0.7 gas gravity
960 psi downhole
166 ©OF downhole

Interval one (7150-7170)

240 BGPD (13% of total free gas)
*RPS =

Interval two (7190-7210)

1682 BGPD (87% of total free gas)
*RPS =

Interval three (7362-7382)

409 BOPD (53% of total oil)
*RPS = 8.5

Interval four (7436-7456)

361 BOPD (47% of total oil)

(intervals mumbered from top downward)

Downhole Rates

805 BOFD

1920 BGPD
56.7 basket RPS** in total flow
56.7/2725 = .0208 RPS/BPD

*RPS = 7.5

* Indicates differential RPS across interval.

** Stationary data are presented at bottom of log, with recording depths shown
handwritten at right. Each line of data corresponds to a single stationary recording;
the column headed "DEP" does not indicate recording depth. Average of Fluid De.n51ty
data recorded stationary is more representative than data recorded with tool moving,
which comprise the Fluid Density curve shown by the composite presentation.

Volumetric flow rates apply to downhole conditions and are not adjusted to surface.

Downhole rates determined from formation volume factors based on COU L~1l1 fluid sample
analysis, as furnished by Benson-Montin-Greer.

P Q. Box 1407, Houston, Texas 77251-1407, (713) 9726011, Telex 4620103
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n Unit Aygreement foarme

atmte

Jt{ZE@’“EWE

-y JUL26 1985 TS §4444

CLA7 o7 L';;i)““'“' Foderal

nticline

L ada ol Grerator

i
' Amoco Production Co.

OILCON, DIV, |~
BIST3 T TRIEP Ch G ¢ co

¥, Well Ho.

1

KA ol Diesotur

! 501 Alrpoct Drive,

Farmington, N M 87401
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:--n West Uise Br 2ee. 25 Twe, 2
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1744 7700 Two — * 0-TD N
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‘ ' :
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.. CASING RECORD (Repeet all stringn st in well)
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5790'-6200" 141,000 gal 30# gel and

111,200 # 30-40 Sand [Over

N
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NEW MEXICO OIL CONSERVAT
WELL COMPLETION OR RECOMPLET

CONFIDENTIAE® o040

Ww

torm € -30%
Hevisad tea.n

Su. indicats 1y ol Leosw

Fee G

hte O1l & Gas Lease No,

- 2385 ]

1)

T

Fou ¥ § Bt oW | Ity
L10, TYPE OF WELL VTG WAUTN, WV, 7. yait Agreement hame
' o sAs " vt D'ST. 3
! b. TYPE OF COMPLETION “HE “uD * 'D ot 8. f orm or LLease Name
s R s B n S L storte cc
i. Home of GUperctor . / 9, Well No. .
' Amoco Faduction Conypany - |
3. Kddieas of Cperaior 14 ! / 10. Field and lool, or Valdcot
| 23235 gast 3ot Shet  Forminoton NM ' E740; AW Auerto Chiguts Mancos
1 4, L.ocation of well 174 §S§§§§§§§§§§§§§ \§§
unit LETTER \J LOCATYED ICSO FELY PRAOM THC &._ u—% LNt AND _JI_O__O_ LY FRON &
l'v-z EC\:?/‘ LINE OF SEC, .76 Aol .24'” "Gk, /\AJ Ll \\\\\\\\\\ \ﬂto ﬂfrblbo & \¥

118, Uate Spudded 16. Date 7.0, Reached

17. Date Compl. (Ready to Prod.)

18. Elevations (DF, KAD, RT, GR, etc.)

19. Elev. Cashinghead

-4 -8B 11~ {4-87 1-5-38 7292° GA 730s ”
z¢. Total Lepth 21. Piug Back T.D, 22. Il Multiple Comgl., How 23, Intervals |, Rotary Tools , Cable Toola
. Many . Dtilled By + N
¢Beo t79s Single — ' O-TD .
v

. Producing intetvaj(s), of this comgletion — Top, Bottom, Name

v e’ - ¢73¢7 Mancas

25, Was Directional Survey
Made

Yes

26. Type Eleztric and Cther Logs Run
' CNL ~-FDC, DIL-SFL -GK

27, Was Well Cored

No

CASING RECORD (Report oll strings set in well)

¢ CASING S12E WEIGHT LB./FT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED
9-s5/8" 3¢ KkSS 2177 12 ifg" 200 cf Class £ Tdaql
! s-1/a” 15.5 # Kssl 6859 ”° 7-7/8" 66S cf Class & S0:S0 poz
L 12 ef Class > 65’&5_'mz
; 1Y ef Class & Tdeql
29, LINER RECORD 30. TUBING RECORD
t SIZE TOP B8OTTOM SACKS CEMENT SCREEN - SIZE DEPTH SET PACKER SET
: 2-7/5" o752’ —

. 31, Pertoration Record (Interval, size und number)

32.

ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.

i ttea’- 6676', L7l - GO?C,’ TAA TR (.’7I(.: DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
! L7167~ ¢730° 2 J-SPF, 4" in o ! - Llta’- 6736 BSOOOgaLt J.Oitgn.l surf
i , . por 1000 gals A%e KCL
| for o dodoal of I14F holes = - A £7.500 4% 10-40 m b
! 225 ssh_boady |
133, PRODUCTION .
;Data First Produstion Productton Method {Flowing, gns lift, pumping - Size and type pump) Well Status (Hrod. or Shut-in}

|-5-3% faroing — A% 2 x 20 RHACT - TS Froducing
Date ol Test Hours Tested "[ chdie Size _rl-rod-;. i or Ol - Ebl, Gas = MCF vater — Hbl, Gos % Oti Aatio

est Petiod

{-230-88 24 hre. P — 325 o) =27 <

Flow Tubing Press, Casing f'rensure sclcull‘ﬂled 24~ Oil — Bbl. Gas = MCF Water - Bbl. Oll Gravity — AP] (Corr,)
[Our 1{ate
90 peig 70 psi g —_—— 325 Q 27 <. 2

14, Dispeattion’ol Gas (Sold, used for Juel, vented, ric.}

VUTJWA or wsed ‘%r wc.At_'

Test Winessed By

Albet Salozar

35. List of Attachments .

v, | Aereby certipy that the mlumut-\a shoun on buth sides of this pirm 15 true and complete 1w the best uf my hnoudeugr ond beitef.

[ZVVN]
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ODATE
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\ \GAS -OIL RATIO TESTS
_,J.Q-'INO- D ml.ﬂ'.O— - n:-:-i ., ] Tt T
.Amoco Production : Puertn Chiguito, west Rin Arriha
Addisns K TYPE OF “ R
2325 east 30th Street Farmington. NM 874071 TEST = Xl | Schestutaa [ ) Cumgdersn [ ] .,.?..u.lh.,_ )
LEASE NAME weLL | .  LoCaTion oateor |3lcioke| veg. | DALY feoen PRoo. OumnG 1EsT GAS - On
ASE NAM . ALLOW-| ., {watenr] cnav.] o Gas RaTIO
NO. u s v R TEST %] SIZE IPRESS | AnLE |wuas]Bos. | o | nevse | wer. lcurr oo
i
i
. €& .
o\m /8%
State Com CC . 1 Ji} 26 |IN24 WD1 P 24 0 626 100 160
{
i
o
. !
|
!
: |
: 1
1
{
m ~” el
Wiy
UND919gp -
1
Ol cob
. ﬂ,n N. Qv
Digr. 3
Ko well will be sorigned un sllowable grestirr Than the amewnt of oit preduced on the officisl veat. I hereby centify that the alinve informatio
Dwring gas-oit setiu test, vach well shell bLe produced st o rale not eaceeiding the top unlt allowable for the pool fn which well Is is true ond n::._._n.n to the best ol my know
Ixeaied by mote than 15 percent. Operninr s encournged 1o lake advaniage of thit 25 percent lolerance i osder thel well can be ansigned H
ncreased atltowebivs ahen authoslzed by the Division. —n_:.-_n B-—n— —-n—_n-‘.
Ger velumen must Le reported in MCF messured ot & pressure base of 15,025 pols sud s tempessture of 80° ¥, Specific grovily bese _
will be 0,60, )
Rrepoet eoning pressure In Jleu of tubing presswre for sny well producing through casing.
Mol wriginnt and ene copy ef this report te the disirict afiles of the New Mexlcn OIf Conservatlon Dithsion In sceordance with M\.N\. r\n\.\\\ "~ -

Rule 131 act speopr

¢ pool sules.

_ (Signagphel
LT DTS

mMVA&\%, ot




Camsenunat 4

STATE OF NEW MEXICO
ENERGY :np MINERALS DEPARTMENT

I s, 07 cocter srctives

| OISTRIBUTION
| SANTA FE

1
T
{ rie |
{u.s.e.8. ]
| “AND OFRICE }
| orematon |

WELL COMPLETION OR RECOMPLE

5 NMOCD 1 DE 1 Mobil 1 File

Forn (-10§
Revised 10-1-78

OIL CONSERVATION DIVISION
P.O. BOX 2088

$a, Indicote Type ol Lease

Feo XX

SANTA FE, NEW MEX!

$. Siate Oil & Cas Lease No.

. TYPK OF wWELL

' on

Ga

san

0O .0

ﬂ Unit Agrsemeni Name

E b TYRE OF COMPLETION et T ornes DI . §. Form or Lecse Nome
P veerT] ecareal va nld e ST, 3 Wishing Well 35

T+, lame oi Cperator N Well No. '
! NASSAU RESOURCES, INC. CONIIDINTIAL $7 |

3. Ac3ress ol Operaiof . T leid_ang Pool, wua:m [
i est Puerto hiquito !
P Q Box 809 Farmington, N.M. 87499 ,
i 4, Locotion of well
|
!u-n LETYER G LocaTED __.32_10_— FEET FRGM THE North Ling AnD 2310 PTLY FAGNM \\\\\
| MAIN \
lewe East e arsee. 35 vwe. 24Norther. lWest wueu k \ Rio Arriba
{15, Cee Spuoded 18, Date T.D. Reached | 17, Date Compl, {Ready to Prod.) | (8. Elevotions (DF, RKD, RT, GR, ete.)| 18. Elev. Cuanmqn-ca
I 12-20-87 1-8-88 3-5-88 7255'GL  7267'KB 7255'GL
i 2. Total Cepth 21. Pluq Back T.D. 22. Il Multipie Compl., How 23. Iniervala |, Rotary Tools , Canle Tools

. Many Dri ' '
7850 7780 ——> : TD i ==

AL Procucing |nterval(s}, of this compleuion — Top, Botiom, Nome 25. Was Directional Survey
i Moade

v 6344-6597" Mancos Yes

2&. Type tlecizic and Other Logs Run 27, Wap Well Coted
‘Oriented Micro Resistivity, CN-FD, GR (temperature log) Continuous Dipmeter No

28, CASING RECORD {Report all strings set In well)
! CASING SIZE ] WEIGHY LB./FT, DEPTH SET HOLE SI1ZE CEMENTING RECORD } AMOUNT PULLED
9-5/8" 36¢ 304 'KB 12-1/4" 1180 sx of class "B" w/2% -—=
CaCL (212 cu.ft.)
5-142" ! 174 & 15.5! 7819 7-7/8" |Total of 2821 cu.ft. bl
‘ n_3 stages. See attached.
9. LINER RECORD 30, TUBING RECORD
SIZE ] TOoP BOTTOM SACKS CEMENT SCREEN 1124 OEPTH SET PACKER SET
NIA % 2-7/8" | 6613'KB -
31, Fertorotion Recora (Interval, size and number) J2. ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC.
6344, 48, 53, 60, 67, 69, 73, 80, 86, 90 OEPTW INTERVAL AMOUNT AND XINO MATERIAL USED ‘q
6400, 23, 28, 38, 40, 43, 48, 50, 53, 55, 67, | 6344-6597"' 1500 gal. 15% HCL Acid i
80, 85, 89, 94, 99 ‘ 200,000 # of 20/40 sand
6505, 70, 74, 75, 81, 84, 89, 94, 97 3904 bbls., SLK water
Total of 35 holes.
13, PRODUCTION
Zete Flrst Proauciion Production Method (Flowing, gas lift, pumping — Suze and type pump) Well Siatus (Prod. or Shutein}
2-22-88* Flowing SI
Zote of Test Houss Tested Choke Size Prod’n. For 01l - Bbi. Gas — MCF Water —~ Bbl. Gos ~Q1il Raue 1
3-5-88 24 27/64n  |TemPemed | 402 | 359 | 20 (frad) 893 !
Flew Tusng Prees, Casing Pressure Caicuinted 24- Oll - Bbi. Gas « MCF water — Bbi. OUl Grovity « API (Corr.; :
300 psi 810 psi |Mo¥R%e _| 402 BoPD [ 359 MCFD |20 (frac wtr) 41.6° |
34, Cizpontiicn ot Gas (30id, used for fuel, vented, etc.) Tast Witnessed By 1
Vented during test; to be sold Drasue’. )
34, List of Attochments Cement detail. :
36, ! Aereby cerify thas u\/ fermetion shoum on boch sides of this form 15 true and coi:ipl!lc 1 the best of my knowledge and beiref. ,:
Field Supt. oxre __3/8/88 }

o
SIGNE > r

%- James S. Hazen 4,y.¢

NMOCC CASE #8946
BUSCH EXHIBIT #13



p ] : e
\J\\v 6200 A\
]
e - B x 3 \ 4
— /
- S 4 ~ Tllsm
S _
— W ] xw
2 : ) i
.-.U > - P z - H . - - - -
& Sc erger DUAL INDUCTION SFL G 3 -- -
2 hlumb WITH tINFAR CCRRFL ATION 1 OG R, ] : R
_ |COMPANY NASSUA RESOURCES, INCORPORATED . w 6300 ||J~ T !
] $ - h ! N ‘ ,
Pt H I N e ,
i, . ¢ iweu WISHING WELL 35 #7 - H ! S ) i ,
s ¥ s ¢ 3 I { 4 :
- o L
327¢ |PELD WPUERTO CHIOUITO MAN-DAK. z = < -
i g £ m COUNTY RIO ARRBA STATE  New Mexico | 2 L ) A v ‘ !
% : 3 T - ,
2 m 2 m 3 [glmorasazom orhe Servises z ,. £ : s ! B
& £ncsonT s : o = ; T
£ \~ or 2 o - = — ! '
S R T - ; TS - T
i233 § APV SERIAL ..J 8ECT. T, AANGE H ) 6400 < T [
$£8§8 lunavar |35 24N hw : P T — ;
Permanent Datem a Bev. 72660 F Elov. X B.7267.0 F] © [ 30 B i ! i . T
Log Measured From (7] QOF above Perm. Datum Dr. 2 - ; ,»V R ; :
Oriing Measwed Frem  XB GL.72880 F $ L T —— !
Date 06- JAN-88 e J,m_ ; ,rm - - :
Run No. ONE 3 T~ 1 v — > : ‘
R {Oepth Oriier 78500 F s N -Z i _ ‘

; Depth Logge (BohL) |7804.0 F 2 . A~ IV a/ : . \nllillv Poobd .
Bim Log WMterval 77960 F g qIM.l; . AR : b HIE
Top Log misrval 2600 F § i — L= Pl T
Casing-Orfter VeI 30acE . ° * H — ‘ 6500 ! [ I —
Casing-Logowr 3030 F 2 _ L L 2> i “ T
Bh 8ize 1226 N 7.876 N 4 s > S 319 L ]
Type Frad in Hole_ |GEL CHEM < , 17 I T
Dens. [Viss. 970 LB/G 660 S $ AL | ORI T ——
P ¥ie. Loes |90 80 C3 : _ A ——
Source of Sample  |MUD TANK m : ﬁ i ravv ; ] L

o Am @ leas Temp. [4260 WM O 550 DEGH o . = / — * w
g Ami @ Moss Temp. |2000 W4 O 66.0 DEGF o = KT L .
; Amo @ Mess. Tomp. |7180 O O  55.0 DEGF o N\Hﬁ ‘ R S il L TP e
Sowoe: Amt [Ame |MEASURED Jearcwars I f 3 .f ; pe > —_—
Am @ BNT 7082 ra8d O 160, DEGF ° " 6600 vﬂ.\. I —
¥ Cirowiation Ended | T1:00 /8 : — < L] o
Logger on Bottom |8:00 /9 : .mv.Nx . Aﬂ” P '
Max. Reo. Temp. 60. DEGF w m —t A ; L
Equp.  |Loostion |19 |FARMINGTONA314 ] _— : : ! ! | ' !
Reoorded By AYRES ~ M P o : , ” T
Witnessed By BRASUEL g e ‘ ! ~ L ”. | T —
X . ! ! | ! ; _ “
; Pl b
— N
oo . . i !
b1 [
RN A
L i




e e e e e, Lo —— - el e b At 4 b i o

. 3»6(‘_‘ Form approved.
orm - Budpet Bureau No. 10n4-0137

yg *mber J983) UNITED STATES SUBMIT IN DUPLICATE"® Expires August 31‘, 1986

(tormeriy 9-330) [T

DEPARTMENT OF THE INTER'OR strutuine on - VEARE DERKIGAATION ANI AERIAL MO,

r Tevere mibet o
BUREAU OF LAND MANAGEMENT QI K F(EIVL'A ’ KM-04073-A

WELL COMPLE”ON OR RECOMPLET'ON REPOBJ AND ib@bOM € 17 INUAR. ALLOTTKE Ok TRIDE RAMT

il A% a4 - — e . —
W TTLOF WELL \\':u E h;|| - (112 L’ (vmn r[ﬂR T VK1Y AGKLEMENT MAMR
b TYFZ OF COMFLETION: M:’HG; . Ié

LIIHN 4 i . 3 5 ) - ~ ——
;'»:s. 1 :\:!u' D :'\” ':J ;"-::. : :’:rx'\l (;tno{-}‘lfljl,-veor "EESEH, S 1ARYM UR LLANE NAME
BRANE o GraRiTon o hEWNL E‘ﬂill Trust Federal Com
$. wELL NO.
Amoco Production Company

3. ADIMERR OF GFERATOR 1

FIELG AND POUL, OR WILUCAY

2325 East 30th Street, avi an (‘rnhrn (‘raneros DK Ex

4. JOCATION OF WL |Rrpuvt tecation tlmrly and WKF'DENTIA-L A‘alld

At surface 1660' FNL x 1680 ¥l ::'(‘:L‘n M., UK BLOCK ANI BURYEY
At top prod. interval reporied below .
Same
AL toral gepea : SE/NG Sec 5 T25N R2W
ame 14, PERJIT Nu. LATE 1881 KD 12 COUNTY On 313, stare
PARIAA
I | 'Rio Arriba NM
157 DATE £rionEn 76, DATE 7.0 REATHEL | Vi DATE CONTL (Krany 1o P100.0 | [N, ELevaTION® (UF, AWb, AT, GR. ETC.)° l—‘w FLEV. CARISUNLAD
10-27-87 11-11-87 | 12-9-87 KB 7382' _ «_Gr 7369°
20. TOTAL DEFTH, MD & TVO L. PLUC. BACK T.D, XD a TVD % 0 MELTIPLT CuMPL, T wTEmiaLe NOTARY TOOLS CaNLE ToOLS
HOW MANTY® ‘ BuaLLED HY .
8400" 8352" One — | '.0-Td !
mﬂblvtlﬂﬁ INTERYAL{S). ©F THIE COMPLETION— TOP, BOTTUM, MAME (MDE AND TVD)® | 25 :‘;:"ll:l:‘(;'g:NAL
7368'-7508"' Gavilan Mancas Fxt “J Yes
26. TYFL LLZCTRIC AND OTNEIR LOGE KUN 27, Wam WELL CORRD
DIL, FDC, CNL, BHTV, GR, CAL, SP ’ No
2% CARING RECORD (Keport all strings sel w 1erll)
CANING AILE wEIGRT, LA./TT. LEPTH RTT eMD) noLY. "L __ TEMFRTING WRCORD AMOUNT PULLED
9-5/8" 36# K55 319° 12-1/4" I 189 cf Class B
5-1/2" 15,5# 17# 8399 7-7/8" }11149 cf Class B
K55 N8O ' 11277 cf Class B
I"118 cf Class B
29, LINER RECORD i 0, TUBING RECORLD
arze l TOP IMD) ,l *OTTOM (MD) ;IACKI CEMENT® ‘ RCREEN (MD) RIZE ; DEFTR 8RT (MD) FACKER RET (MD)
a | - t ) 2-7/8" | 7559°
! 1 1
31, FERFORATION RECOED (/Rfcruds, AifC Gno mumoer) 32 ACID. SHOT. FRACTURE. CEMENT SQUEEZE. ETC.
7468' -~ 7488', 7488' - 7508" , 7368 '~ 7468"',| rerre oixrzavae tun} AMOUNT AND KIND OF mATERIAL URED
2 jspf, .50" dia, 280 holes 7368' - 750B' (105924 gal 30# xlink gel
e : : 114000# 20-40 mesh brady sand
33.- PRODUCTION

DATE FIRST PAODLCTION PRODUCTION METHOD (Flowing, gae Iift, pumpinp—size and Iype of pump)

| wELL RTATUS (Produting or
ahutan)

12-09-87 Pump RWBC 2x2x20 Shut-in
DATX OF TEAY HOURE TESTLD CHOKE siit PROD'N  POR oi1L—sBL. GAR— Y., NATEN-—BBL. GAB-OIL RATIO
| T8t remion )
1-9-88 24 PRI ] 22 | 35 i s 1590
FLOW, TUBING PREAS. | CARING PRUBSURL | FalCULATED niL-—oet. Cak—mCr, WATLR=—NBL. OIL GRAYITI-API {CORR,)
24-morn IA"I i I
55 75 } | 5 :
347 DIRPORITION OF €aB (5 lj‘!u”;w vel, vented, etc.) i TEST WITNERSED BY

To be sold 4y ﬁ, Ron Sansoni
35 0ies or AT’A(H“I\E‘. EENT%—__—_—————_
None )

- e ANCEERTED o ECOR,

36. 1 heredy certify ?’wgd In!Wson 1s tompiele aué correct as determined from &

¢ TITLE Adm. Supervisor DATE !A&&%”’.

7 sa

] T - ARMINGTON RESUURCY ARTA
'(g’lﬁrﬂaﬂiom oné Spaces fcr Additionol Dota on Revene Side) v ¢+
C

sime for PN.MQ Gowmgi_\- anc willilly to make 1o any de BY. : ency of the
Lemr stave {5707 reprasentasisng 3% °0 ary maltes wiikin s cutiediction.

SIGNED

Title 18 U.S C. Secizon 100:, makes 3t 8

Unved Saice zmy fa'se, f1zoitious o fon

NMOCC CASE #8946
BUSCH EXHIBIT #14
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F
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FINAL PRINT
g DUAL INDUCTION - SFL
: E WITH 1 INFAR CORRFIATION LOG ™ -

COMPANY  AMOCO PRODUCTION
= s
S 2
m s : WELL HILL TRUST FEDERAL COM #
<
it 3 |FELD W. LINDRITH GALLUP DAKQTA
m m w m COUNTY RIO ARRBBA STAT NEW MEXICO
ez -
el [F[=mw / .
<
;o3 8 |00 raL & 1080 FwL e

=
E o % . & [Am semAL nOJsECT. Twe. RANGE
i1i8§¢ 5 25N 2w
Parmanem Detum a Eev. 73880 F Elv.X.B. 73820 F
Log Meamxed From K8 BOF above Parm Datumn DF. 78810 F
Drlitng Msamued From  XB QL. 73600 F
Date NOV. 10, 1887
Run No. ONE
Depth Delbar 84010 F
Depth Logger (8ohL) |B404.0 F
8tm Log interval 83880 F
Top Log Interval 3200 F
Casing-Orilier *8/8 @3100° [ L] .
Casing~-L ogger 3200 F
Bit Bize 77/8 IN A
Type Fluid in Hale POLYGEL “wW J-J
Dens. | Vise. 9.00 LB/G Tr20s RN‘ [ wa
pH {Fid. Loss 190 160 C3
Bource of Bample FLOWLINE p o
Am @ Meas. Temp. |43200 @ ssooer Uy " YVS.. 0 J/f]
Amt @ Meas Temp. 13650 OHMM O  59.0 DEGF SO, @ &Y
Rmo @ Mess. Temp. |4.850 O4MM @  59.0 DEGF ALY, j
8owoe: Am! [Rmo IMEASURED TCALCUATED 3 W/

Rm @ BHT 11.639 OHMM Q W7 DEGF [N
TCirouation Ended (T-C @ 0000

_ {Logger on Bottom [1G-1 © 1800 -

Max. Rec. Temp. 1987 DEGF

Equip. {Looatior {8174 | F ARMINGTON I

Pecorded By ISITTON |

Withesasc By | THOMAS i

=T

' A

N ¥

N G

AWAN

Nk

M

~
V..

N4

Lt

N7

t\{‘

\;

WS

I

\

<

h

NS

A\)v\-\ - v\‘-.—

A

PR Va1

\

;

[A)

\
Na

\

\9

L

-
+

i

'~

('

/

The wal name. locetion and borehole referance dets ware furnighad by the cueromer
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amoco Froduction Co.
Hill Trust Federal #1

S—25N-2W
February
date bopd mc#

C" zone only

S 20
3 zZ0
2 20
7 20
b 20
10 20
20 20

83 140

“OONOU DA

tota

gor

4 ey
N AT

1838
1667
2857
II33
2000
1000
1687

date

COODNOTUD R

March
bopd
AMR on

47
68
70
70
0
87
85
104
85

F.B.&C
60
Q0

107
123
172
231
184
221
176
163
211
2454

mc ¥
ly

20
25
2
20
21
1350
130
106
106

78
78
S6
56
85
115
117
115
115
S8
113
1564

Qor

426
368
284
286
233
1340
1529
1019
1247

1300
867

e
‘LM{v

485
454
498
636
520
653
IS6
36

637

date

VDN U DN

20
21
22

~
poe

24
25
26
27
2B
29
30

total

April
bopd
193
273
199
199
185
185
203
216
173
83
187

2
134
159
216
B8O
234
100
226
198
195
280
197
204
253
181
227
175
218
22

5818

mef
113
113
113
113
113
111
111
23
123
Sé6
?6
117
J0
30
0
31
110
121
121
123
123
123
23
117
i17
70
72
71

2
<

29469

gor
585
414
568
568
611
600
547
569
711
675
513
513

22
194
417
388
470
1210
S35
621
631
4359
624
603
462
&46
08
411
32

]

510

May

date bopd
1 208
2 2173
3 194
4 9]
S 0O
) 134
7 z12
8 277
9 246
10 129
11 272
12 75
13 22
14 230
135 227
16 159
17 223
i8 285
19 170
20 204
2 205
2 198
23 215
24 178
25 o}
26 261
2 323
2 150
total 5215

mcf
79
72
&4
Q
(8]
43
70
91
77
70
70
70
104
104
104

-
/

80
a0

111
108
108
108

74

<8
117
117
2116

gor
380
338

321
330
329
13
5473
257
33
458
452
458
478

281
124
S44
S27
545
502
416

I75
362
780
406



U

MO, OF COMIFS RELLIVLD,

DlSTﬂIBUY ION
SANTA FE

b —
FILE

4

U.5.G.S.

LAND OFFICE
OPERATOR

NEW MEXICO OIt. CONSERVATION COMMISSION

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

Torm C-]0%

Havluc) na.

"

S, IndlAte Type
Stdtn l ,

w of Leune
ree (]

lo. TYPE OF WELL

b. YYPE OF cOMPLET

o1t
wely

{x]

104

€A
wELL

]

TAdiE=S of Tyeviior

L!_I\mocc: Production Company

2325 E. 30th Farmington, NM 87401

GONFIDENTIAL:

7. Uit Agueene

S Amie (1l & Gon Leasoe Ho.

AMHMHHIMIDMMIN

Bear Canyon Unit

ot Flame

8. Fusm or Leane Hame

wew [ wonxl l l_l sLue oirr. - :

ve v FPrn ACHK I s¥m, Q‘"L ‘l

TiiafnkeLi{TXJ[oluloro . e et L = D ali 3 g, Well Tlo.
1

lan -

1, Locaiion of Veil

G

1680

_North

1780 _

€0, §'tl4 ond [roof, or Wildcat

UNIT LETYEN LOCATED TECY FRONM THE LING AND FECY FrmoO
N 1Z. Tounty
Tne East i or see. 15 e 26“ nee, 2HW ™ \ X\ SFRiO Ar_t;iba
15. Dats Spudded | 16, Date 1.0, lisuched | 17, Date Compl. (Ready 1o i'rod.) |18, Vlevattann (087, RAB, BT, GK, ctc.)] 19, Elov. Cushinghead
'05-23-87 06~25-87 07-30-87 KB 7418° GR 7395’
70, Votal Tepih ) 1L Pl Back T.D. 22,71 Muliigle Compl., Tlow 23 Intetvaln * Hotary Tools , Cable Tools
8316' 8256 " One —— ! 0-Td '

7346' - 7442' Gavilan Mancos Ext.

24, Producing intervaiis), of thts completton — Toy, Nottom, Hame

25, VWas Duectionnl Survey
Mode

Yes °

26, Type [lectifc and Other togs Han

BUC, CAL, GR; ZDL, CN, CAL, GR; CALOG/ORIEN: CDL, SL. CAL, GR

RNa

27, VWias Well Cored

28,

CASING RECORD (Repou oll siings set in well)

CASING SIZE

7346' - 7442’ 2 jspf .51" dia. 192 holes

CASING SIZE _ff'_"."_‘,LB.,'.L_ _ DEPTHSET | MOLESIZE | __CEMENTING RECORD | AMOUNT PULLED
—9-5/8" | 368 355 | 36L! 12-1/4" 295 ¢f Clags B Ideal |
5-1/2" 1_1L§_,15.57 8316’ 7-1/8" 1408 cf Class B Ideal

N-80 & J55{
129 LINER RECURD 10, TUBING RECORD
SiZE TOP BOTTOM SACKS CEMENTY SCREEN SIZE DEPTH SET PACKER SET
' J—2=7/8"| 1478° -
31, Fettotation Hecord (Interval, seze and numher) 32, ACID SHOT, FRACYURE CEMENT SQUEEZE ETC

0E

_1346" - 7442' |

PR ——

PTH lNTERVAL

. _AMOUNT AND XIND MAYERIAL USFD e

162988 gal 304 xlink gel _ . ..
43600f# 20-40 mesh brady sand

Flow Tubing Precu.

70

Caatng reaswe

To be sold

Calculs
Hour et

——

34, Disposition of Gns (Subl, used for fucl, vented, vie )

(S [ eSS (TR

167

Gan — MCH

33, L PRODUCTION
Date ['leat Praductlon Troduetton Methor lVfI ton ing, gus i:fr-'m-mpuu T Neze and type pump) Wetl Statan (Prad, o ;i.;::inl
07-30-87 Pumping 2" x 2" x 28' RWBC Shut-in
Dote of Test lours Tested ﬁf F tikze Procd®n, Toer o1l — bl Gz — MO Water — Hibl, Gan ~ 01l Hain
e ‘Tont 1 erlond
08-23-87 26 }-50 A |__167 2. 2 | _ 461 ____

77

35, Liat of Attachments

None

Water ~ bl

2

L

ot (.nwlly - Al'l (Corr, )

Vet Witnenswed by

M

McClelland

36, § Aeechy certify that Phekinforgfinid o fheun an both <ides of this furm is true and complete to the bess of my Rnowlvdge and belief,
SIGNED / é SE e Adm. Supervisor oare November 16,

198

NMOCC CASE #8946
BUSCH EXHIBIT #15

P



! 3 = 1
) o :
n° CONFIDENTIAL R
v e =
4 iTd
] 0 At =
§ | Dresser Blas | gy [NDUCTION FOCUSED LOG S AR
S amEEn
- 3. IS |
T : —
, GAMMA RAY s [ EELI
LN |
s R —
FILE NO. coMPAaNY.  AMOCO PRODUCTION COMPRNY B Ll &= .Um m “
— W A
S NS BEFAR CANYON UNIT NO. | T —
e API NO. 8 Lo { i I
FIELD GRVILAN MANCOS k< M F== &
_ q- Ag i ; +
‘ 223 —JcounTy ___RIO ARRIBA STATE NEW MEXICO & s |z = ] ]
LOCATION: OTHER SERVICES e S ‘ q\m _ ]
9 1688° FNL & 1788 FEL BHC /AL -CAL-CR e U )
TIGHT HOLE! 20L~CN-CAL~-GR ! e
| s, | e e am
SEC 15 TWP 26-N_ RGE 2-H B = _
PERMFENENT ORTUM GROUND LEVEL ELEV. _ 1396~ ELEVATIONS | = _
LOGSI NG MERSURED FROM K8 13.8°  FT. ABOVE P.O. | KB 7488~ : X ,_ %
oF 1487° NN =
ORILL ING MERSURED FROM  _KELLY BUSHING e S o -
DATE JUNE 23, 1981 e 3
RUN 1 In e
SERV T CF OROER 171638 - & i P =
DEFTH-DRILLER 8315° LQB 219 Jj e
DEDT H4-LOGGER 8384° o 1
BOTTOM LOGGED INTERVAL 8382 ~MUCON ~ps s
TOP L_OGGED INTERVAL 288" N 1Y, &
CASING - DRILLER §5/8° B % 13 o
CASING - LOGLER o2 2 N
BIT _SIZE 7 178" - 3
TYPE FLUID IN HOLE LSND/LCM k-
DENSITY / VISCOSITY 8.7 73 2
Pn /7 FLUID LOSS 8.5 5.5
SOURCE OF SAMPLE FLOW _INE
RM AT MEAS, [EMP. 1.35 6 7@ B ‘,
RYE. AT MEAS. TEMP. 1.04 8 70 6
S¥C_ A] ¥EAS. TEMP. 112 8 10 B "
SOURCE OF RMF 7/ RMC MERSURED | MERSURED | 3
R A’ 9HT 2% B 168 5 o
TTRT SINGE CIRCLFEION § H0URS ©
Sax . REC. TEMP. DEC. £ 68
“AGIP, NC. /7 LOC. H_-£383 | ODESSA, TX. I 3
™ ay PICKERING 4 REYNOLDS R
W < RUSHIORTH & 1.0RAY
. -J
2 @
T b4




221 0%21 19101 1e303 . -
1 or 458 1€ ,
017 0y G9%  Of SkT 85071 (8L 1:IM _
voy  OF Y-S ¥4 g9 O 80f &C !
90f  OF 10y 82 e o e 8¢ ‘
YA 0 L2 909 02 g£ L2 06T  ¥55] £L18 1039}
T€T  OF Sog 92 81 0 LZt % 89 102 €8¢ IE
FAR S} ] £ye SZ £ 02 0t S $¥T 06 0L OF ¢
AN 128 #2 9 0 174 We 06 ¥8 &2 . ]
a1 oy gee 2 ] 0 £z adr Ly s 8L
&1 o L1 44 0 ¢ 44 gy o2 9 L2 {
GZ1 ¥88 950L 1=Im 411 0¥ 9¢¢ 12 0 0 24 SL 0 9 N
L B} L 1g 01 of VAN 4 g9 0T 0lf 07 09 o2 92 G2
060 £L 88 0Of TAA SN} FRANEN Y £9 07 LIS &1 S 0 40 ¥ ¢
FA SN 967 &2 1 o 058 81 S o2 fi8 81 19 o 912 g2
[4:] ST tly 82 LYASIN] 808 L1 | /A T A XA A 99 0C 8Sf T
L Sk a3y i L AR S]] st 91 09 07 ¥ 91 7 0 1 JA 4 ¢
19 TAAS I £ OF 0L St &S 0 99¢ Si 9 0 558 02 -
91 98 12 S¢ [AN ) ] 108 #1 S9 o0 80¢ 11 96 02  ¥5L 41
1. X B 0 | 24 L1t oF by SR S 0z 89t €1 & 02 % 81 [
01 1¥ 10y £2 S11 o 98 21 99 0z 208 U 0€C 601 94y (1
8 9 "y St O e n W 6T I 1 96 07 52 9T
06 9¢ 1)) 2 ¢4 011 o 8% 01 99 ol g8 O {16 Q1% @gL &1 (.
0 98¢ 08¢ 0 AN | AN 01 0T  L6T & G801 LZ8 L ¥ )
1 S8 [ATANNN 1 [CASI 0ss 8 @ 0 ¥Ig 8 68 0z 99 ¢
8 o0f oy 81 481 OF J4: TN § oL o 82 ([ 19 0 98 Tl £
81 9¢ 951 {1 FAY S} e 9 281 09 08 9 $9 02 91E 1 .
31 0% Ll 91 121 091 1281 193103 811 OF 9¢¢ & 09 07 g£g § 99 0 08 OF
001 Of 10y S PAASIN ) | s ¥ gt OF 0e 0SZ 08 028 ¥ ¢ 0 Izl & (
$6  OF Y4 B ) 8ZL Ok 80f £ [ SRS} 4 gog ¢ Srl SY e ¢ 28 Qo 28t 8
(7A S  J £ g1 121 o 058 2 o1 0 g9 2 08 122 L2 1 oer 0z %51 L
0Z1 0% | JS A £11 oF S8 1 801 0¥ 69t I Q0L 82 09¢ " 0 g 9
Job  4au  pdog ajep i06 42 pdog ajep 00 jow pdog ajep 106 j3e pdoq ajep 106 4@ pdog ayep
Aey 114dy yaiey Asenugay Aienyep
RZ-N9Z-51
1# 31U uohue] seag
‘07 UG13}3INE0U4 TI04Y




) 4 16(—a ] } orr sporoved. ]
/‘%A"_:,T;.’.’,‘,’.’, UNITED STATES s mourucates . e s, Joss 07
DEPARTMENT OF THE INTERIOR """:::m':':' T LeARE PERILAATION N1 SEAIAL WO,
‘ BUREAU OF LAND MANAGEMENT REC E\W-ﬁ N-13809

ok lLA‘l

WELL COMPLETION OR RECOMPLETION REPORT-AND | LQQL o
= TE 0T EEL :.'I"‘- :‘.’"' ;—l ony L-._J (Mher BM TTUNET GUREEMERT RAME

% TYPE OF COMPLETION: EEBear Canyon Unit

Ct
e B I R A R e R UL e v S ey s

2. Nami OF OPBRATOR T'F““ niv
: i i -
Amoco Production Campany o VoW he,

Y,

3 AVDAERN OF GPZRATOR N €‘ \\ \‘ " 2
2325 E. 30th, Farminaton, NM 8740 K \a ° VT Do th AR
Q. 10CATION ur Wil (Neport Jocalion clrariy anc i 8CCHI dane Alhte vl'uvrc’—""!. G V
880 FNL x 2280 FWL b&)\‘.’)g ' ' i gy T o U Suaen anpanen
At top prod. interval reperted belew Sa“ie \A 7‘
Same \ NL/NW Sec 10 T26N R2W

c 1 ~,'
At total deptd \ gkc
T4, PERMIT by \‘ DATE IRRLEL 13 €nUwTY ok iL. PYaATE

PARJAR

Rio ».rnba m

C. i% INGIan, ALLATTEL ©n THISE Rast

At surince

15 pATL BTUOPRD 16, DATE T, RRACHEC | 15, WATL COMPL. (heody fo prod.} | 5 grevarions 1DF, Ans, RY, Q) £7C.)° | 1F FLFV CaRiSontan
11/20/87 ! 01/03/88 02/03/88 KB 7208' GR 7195°
20. TOTAL DIPTN. MD & YWD S1. PLUG. BaCK T.b., MD & TVD an :ﬂ:':ﬂgf tomurL., EX) :‘::r::;;'.ﬁ' NOTARY TOOLS CaBLL TOULA
7510° 7461 ‘ e—— | om |
24, PRODUCING INTERVALIB), OF THIE COMPLETION—TO), POTTUK, NaME 1M1 AND TYL)® I 2. :‘:.!'.I;lllut‘f;:!‘x.
7194'-7338" Gallup l Yes
26. TYPL ZLECTRIC AND OTMEER LOGS RUN T35, Wak WELL COREL
DIL~GR-SP, BHTV ' No
28, CASING RECORD shieport oll stranps set s srelly
CABING BIZE “EIGNT. La./F3. | DEFTH ALT (MD) | noLL BITL i CEMENTING RECORD AMOUNT PULLEY
8-5/78" 36# K55 } 305' 12-1/4" } 236 cf Class B
5-1/2" 174 K55 i 7510° 7-7/8" 825 ¢f Class B
! ‘ 1200 cf Class B
25, «INER RECORD an. TUBING RECORU
1113 | 707 (MDD} ! ROTTON (MD) (i BACKR CEMENT® SCALEX (MDD} stz PETTR ART IMD! { PackREr RET D)
! f ‘ 2-7/8" 7381°* !
. | H |
Sa. TERTORATION RECORL \INIfTve., 2508 OnC Mumoper) a2, ACID. SHOT. FRACTURL. COMNENT SCUELRTEL. ToC
7194'-7338', 2jspf, .5" dia, 288 holes DEPIH INTERVAL (MD} | ANOURS ANDL KINL OF MATERIAL URZE
7194'~7338"' 96350 gal 30% xlink gel
110000¢ 20-40 mesh brady sand
Az TRODUCTION -
DATR FIRET PRODUCTION PRODUCTION METHOD (Fivsoing, pes i1]I, pumpinp——eize and Sype 0 pump) _ . 'r-hL 'lia;l‘uh (Frosucing er it
- SRvtan
2/3/88 Pumping 2-1/2" x 2" x 30' RHBC Shut-in
DATE OF TENT MOLR® TERTEZD cHOKE BIIT rnos'n’. :::b Oll—Bi. GAP=adCT, % ATEN—=BBL. CaR-OlL RATIO -
2/15/88 24 l Il 288 | 60 [ 7 208
VLOW. TUBING FRESA. | CABING PRESSLRL . ;:3:1:':::7::-" 01 .~B3L. CAB=—MCT, WATLA=—NR L, 015 GRAVITI-AP] (CORR.)
100 l 100, T 288 [ 60 7
3¢. DIzsPO3ITION OF ca8 (Boll, weed Jo* Jue,, veniec, eic.) | TEST WiTNEeamL 8%
Tobe Sold | FloygThonas -+ r om0
3. L1eT OF ATTACHMENTE LAl A R

[

(

t Z beredr «'.-v&ug‘-— ANE grlached INIOTDALIOL 18 CONMPrele aUE CCTTRCT &F GPlETIiIDeS ITOX AL avael "W}Tﬁvré’t) lde
$16XTD Z ooy 3 LS ‘ DATE 131‘ 2.‘
}




? wwew

H
m i ] m WELL BEAR CANYON UNIT #2
m 3 5 m FIELD GAVILAN MANCOS EXTENSION 2
»
_ 3 i m COUNTY  RIO ARRBA STATE  NEW MEXKCO |2
s 3533 m J [o00 e o 2200 P fondadn k
] w.nii ey 5
mwm 10 26N 2W m
Permanemt Cavem o Bev. 760 F Elev KB 72080 P
Log Magsured From [ MOF  ebove Perm Dawm OrF. 72080 ¥
Oviling Moaswred Prem KB QL. THED P} ¢
Oate i 30-DEC-87 Ia FOEER ¥ > 1
Wl.l. 1 L3O ] Tadeniidl j
Depth Dvileg, 78000 F
{Oepth Logaer (Seil) [74800 F :
Btm Log marvel {74810 F H
Tep Log vl |3040F |
Casing-Drliler oss @308 P ® e O
Gaaing-Logger 3040 ¥ s
IO 7878 P in m
Type Pouid s Nete |G CHEMALCM 1
Vies. (6480 /0 %708 3
) Fid Less |85 a0 &3 2
Seowrse of Sample  |[FLOW LNE
Am © Mess. Tomp. (2200 @ 7.0 DEGF Oit mmz.om__.u
Wl @ Wess Temg. |70 OOM @ G0 DEG \OBL &
jRme @ Meas. Tomp. |3900 Orad @ 67.0 DEGF ] -
[Sowes: Amt [Ame [MEAS jeac {
X 1006 CHld @ 140, OEGF 0
Oheuiation Bnged |30 T/30/87
Logger on Bettem | %30 VVES
Tq’ W9 DEQF
B, [Lecatien |81 | ) I m
Fnul..l! M BUSIDE u
Wimessed By 10. DAVENTHAL v

5 ( T
= p; ) 1
\ A 5
- 7 )
i b)) +
49 M
>
r ) 2
& z D
> €900 r
Fd
F A
H B P
H )
i &
~. \D
] 3 7000 ~\
«.. 'Y - N
- T = J4
- LS
3 - ,
< p
K e 4
3 s w
] 7100 s,
3 L
- »Y
{ P
1 <
Sy
£ 33 g
i {
! < 4
LS 7200 RS SS /v
. o) 1]
v 3
[a [{
=
. = <
c 4 7300 ~3 R
W
7 19 3
Tﬂ. 8
N z 3R
o ol ™ 4 Cup
\N U
|“ b
L N Xito W
» ))
£l 7400 < &
M' ¥ e 4
{ S
il 4 \ o
T y 2 2
1 7 1 v
y (
(58
Fed . 1o -
00




¥61 9481 0995 1e30%
vIZ 8 g8E  If
£82 B &IE  0F
87 8 SeT &
8 W8 I 8
IS8 8 L 0
g2z W 9t n
S6 688 00y &2
81 95 0L #C
682 £6 45 €2
[$9 S £ B S S 44
R S | B [ {4
e S | SN 4 W S 14
LT | B A B 1
082 ¥ ST @1
91 ¥y 8lE U

6 88 90y 91 T 886 1Z¥S 1m0}
0 0 88t ¢SI 188 0L 8oz &L
889 £L SRS 1} 86 0L UV 82
A 1 B A R - S 18 9 (W Lt
L TR AY | $5 S 41 Ty 01 T 9T
114 QI A R~ TN 8 89 21 8L ST
7T 18 99 o1 07 89 &0C T
Wl 015 ZIIE 1M [ -1 GE A Y 74 S 14 A £ TR 73 S Y4
88C ¥ S S Gy 8L 81¢ 8 A1 T ) SR A SE 44
061 U8 [$% 2 9 & 8l L sy 28 0L | ¢4
1A TANRA:| 688 9 82 8L 0BT 9 W 9L 92 o
00z 28 |41 2 {2 8 g9 ¢ 0 YA A: } SR Y
09¢ 28 GIL ¥ I 8 0gE ¥ 05, &% 76 8]
bt 28 iy t 08¢ 8L 882 ¢ 191 09 L L1
19 92 W 2 882 0L ¥ 1 GBI ¥ W 9
4 0 "0 1 461 0L 788 ¥ 0 0 8z 8
06 4o pdog ajep Jabf 3o pdoq ajep Job  jow pdog ajep
1t4dy yaJey Aienigay

AZ-N9¢-01
7% 3tuf voAue) Jeag
*07 UQT}INPOJ4 030wy

DY




Form approved
. . . . Buage: Buresy No. 10040137
,;o), UN | TED ST 4 TES SUBMIT IN DUFLICATE ! Expires August 31, 1985

N athnr In- o

DEPARTMENT OF THE INT R’%((ER/ED TN AR WRRWRATION ARY BENIAL NG

LR TIT A 10 Y

BUREAU OF LANRD MANAGEMENT MAIL ROOM M- oS50 b

€I INGIAR. ALLOTTSEE Oh TRINE Ramt

~ELL COMPLETION OR RECOMPLETION REPORT A G*
AR '\‘.|;|L E iy L: oy At ‘ TN AGRLEVENT RamE

b TYTE OF COMPLETION: MINGTON RESOURCE AREA ’_er qu\ an Und-
ﬁgmﬁm&.ﬂﬁﬂ_ﬂﬂ_&‘l__

\ - e,
Ky oK pr D M, 3 :::’m + tamy GR Lhxne vANE

wett, mes LA

3. haME OF OPERATOR

A maco “Production Co v owEw Re,

3 anpnEan or oreeatos 3
10, fieLy nm L, UR WILLCAT
335 _Easd _’._.,5 - \}*__d}:%rmu\l U‘\B.l_bm_.;%:lj_QL__' Wildeat ﬁ’ Yota and
4, 1ACATION oF waLt (Keparl localion cleariy and w B8Ccwrdance vi ny Nialr reguirrmoents)* G .
{ gg\\ll!) O3 y 4n 1]
Al surface ; \L)L. Jh mie Y, R, M., 08 BLOCK AN BURYEY
\BQO FsL LS q_lo Uk Afbe
|
At top pred interval reporied beinw SQ‘T‘L N\IJ/SKD 5& A
At terst depth |y g ' TakhV Raw
YO TYOT T DATE 18K\ BD 12 cot xTy on 13, sTaTE

l Pansnp

Rio Aceina !

16, oaTE 1.0, lﬁ?icu»’ 1%, WATE TONTL (Ktafly 16 prod 1 | |x. GLEVATIONS (DT, RKE, RT. GB, £1C.)% | 3¥ FLLEV. CARINOUEAD

3-\0-8R 4 -21-%% BT TRE TS ! Genasa

21, PLUG, BACK T.D.. MP & TVD 25 Ar W1 LTIr L CuMPL, l 33 NTERVALK ®ROTaMY TOOLK CaANLL TUOLS

15. vaTZ BTYUDDRD

A-8 -8R

2 TOTAL DEPTH, MD & TVD

HOW MasY® WRILLED RY

4" 010 - —  O-7q |

24. FRUD(CING INTERVALIS], OF THIE CUMPLETION— TON, ROTTUHN, "166 ASE TV ‘ o :‘:;lvl'"";(:ﬁ;'"‘t

o rane oot NFiDENTIAL |

\)25

26. TYIPE ELECTRIC AND OTHER LOGS RU'N ‘ 27. WaR WELL CORRW

OIL-E0C-CNL- BHTV - GR-SO- CAL No
28, CASING RECORD (Report all strings act m wrll)

CANING RIZE WELIGHT, L8 /FT. | DEFTH RET (WMD) | WOLE Ri2k TEMESTING WECORD UTPSYPa——
9-5/B” 13L*ess | 30R'  |aa-i/d” B3k cf Closs £
i lad® NBO I WBRAR® | A:3/4" ity e C

| ! W8 g% Class B }
! ; Wil S Class B B ck Clase B
20 LINER RECORI» 30. TURING RECORLs
wize TOr (MD) | motrost imp) isacka crmeste |_Aenesn tmo) size | PEFTR BET (ML) PACKER AET (MD)
4o /a7 Sy | X404 si0ct | :7/8" | 1310
’ ' ‘ 8P ERTICY
33 rxlrr:hnﬂu»' lxrnx.\b lnltrvn), nre and number) a2, ACID. SHOT. FRACTURE. CEMENT SQUEEZE, ETC.
RANIS I Baas', '55 ?‘x‘ . 50" dia , DEPTH INTERVAL (MDD} AMOLNT aND KING OF WATERIAL CAED
208 holes, 13320 - —1470' a )594 R110'-% 233" 14D o0D 993 20 wiink 95;
. o ]
50" dia, A3 holes : Y * a0 < n

eipd' ~ 647" \20 ox Clgas & cement (Dvep
a3z FRODIUCTION
DATR TIRAT PRODUCTION i PRODUCTION METHOD (Fiowing, pae lift, Pumpinp—aize end type of pump)

OY-3\-AH Pomeing Snet -hn

DATE OF TEST HOUR® TESTLD CMO\I 'lu: t PROPMN  rok OlL—BbL. OAR—MCY, WATCh—-30BL. LAR-OIL RATIVO
TERT PLRIOD i l ‘
4-2- %% 24 . 50 1stm L %L

.
TLOW. TUBING PRESS. | {ANING PRESSURL
24101 K mave '

TAlLCULATED ol NAL, LAE—MCT, WATLH—-NBL. l 011 GRAYIT)I-APL (COBR.)
_ 5 = 1 D0
DISPORITION OF a8 (§0id, waed far fuel, vented, etc ]

Jo__be  Ss\d

35, LIRT OF ATTACHMINTS

WLl RIATUN (Froducing or
shut-an)

—_—

{
\ TEBT WITNESALD 8Y

o { N . .
N MAY3 1 %I:ﬁEP]tD ,'-Uh NN
one. P [
3 l Gereby certl s wlgn m: and attached Informstion 8 coD; ‘LuC@N_a r@ived from all ".mbMA?M'dlr
2h 1389
SIGNED 4& TITLE &m&ﬁ;@i&hﬁ@f_ DATE :

*(See Instructions and Spaces Ics Additional Dete on Reverse Side) FARMINGTUN RiGOUR L7 bh
sie 1EU S C. ‘ec son 1001, makes x H c-l—;e fWMOcH knowiagly and willfullv te make t¢ EBYWM . thew—

EX
-

>

Ty

L . coretesrmfTBUITAE RS N0 ANy MAltes uwuthin e o credfyinty

NMOCC CASE #8946
BUSCH EXHIBIT #17



11} b8 o W AR

d\qh\s.v\u‘Q\xMJ ' Ixt\Vo m\
L *83ins 100d Jimjadontde pav 1Lf dny

> IE LT
UM 25UBpICIDN UL LOISIAI(] UO|IVAIIS LD 11O OB I MIN Y1 Jo 82))50 121181 Y1 O 10da PN Jo AdOD 2u0 pue [nuId A {, ey

IM‘ ‘Bujsed yInosy) JUoNpPosd flam Aus 30 smasasd Buiqn) Jo NJL U Iuneead dNsed ucday
T0%T0 29 1tw
dewq L3144 31)30dg *4 00 Jo amiesadwa} e pus osd SI0'S1 Jo 3suq aunesssnl v ju pasnzvaw gDIN V) PAI0das 3 ISPW SJWNI0A BeY)

THOINLAR L AQ PITYIOYING B THIGTMOL|S pateIIIUN

. ue 2%
._v:va v e 2 10— PIUB IOV 2Q UAD [[am 18] 2P0 U] BDUWIALD) JusDidd ST s141 10 3dupumape axe) 0) PaBeinodua B] 0IEIANY ClURIID ©F uryl ssow Aq Fateny
S} 112 HO(ym U) 100d 4} 0] IjQUMOGIe (JUn dO) Ayl YulpIadez jou ajus @ e PIINpoId 3 JiOYs Jjam YOI 163} ALIss (1oreed Pujpinq

wouy Sw joisaq ay o) uuu_mEeu pue 2n51 §)
_.ﬂr—:c—:_ u>c£5 u—: _ﬂ-—— sﬁ::vu .A.—u._u-._ _ IV EL 1RI1))0 24} HO PIONPOIS 110 JO JuNIWE Syl VYY) e1vad Fqumolie ue pauld & 2q [iim (12w oy

-
i (cARC
P \.:,J,U .
%@4@ b m\0
Tpl. |
. J & vl
£ |
S
1 .
682 001l 9nve L2 d B8-€C-G60] MZ |N9Z | LI R ¢ uoAue] Jeag
L3°14nD caom <788 | Mo | 's788 [senon| 38V . .
Nivy Svo o [aveo [wasvm | s | poqay SS3ddj 2Z1IS m 1834 Y Iy 1 n ON SN Ssv3A
2 svo 1531 oNimAa aoud wisaa ATuvg | D81 {3MOHD|Z| J03sva NOILVDOM RREL
[ Yotz [X] nenatrucs [ Qs+ (%) - 1831 LOv.8 WN 7 U03bUTWI® 3 3935335 U3J0¢ 3583 Co¢y
“ S0 3dAl ssoIppy
EQTIdy OTY TIXY SOOUEW UETTAEY | R AUECTTU ] oo TIonmpuUIg Uooouy
o Aymnon ——— o — .OL e B Jonaad; )
S1S34 OiLvy N0 -Svo:
:._,w" _M.Wm...n““ 10515 ODIXSIN MIN ‘Bt ¥ iNVE IN3WIHYE3Q SIVUINKIN ONV AO4HIN3
N oz XO® © OJIX3W MIN 40 3LVLS
«

HNOISIAIO HHOINLYAHASHOD 110



s
= e T .
== == S
] = =1 = S L
Iz 4 ' )
z LYW X — i T 1 T
e — e >
= ,, o — St
—— & it
s 1 mea snre —
e et e IR : S e e
DUAL INBUCTION/SFL - GR —— ] e e e
= e 3 s
+ i m,rt - <
T s e— — T2 —H = = =
= = e e
,, e — 3 -t
== ) = s Are—— e —t
3 . = oss o — &t e nere = T .
COMPRNY: AMBCO PRODUCTIDON COMPANY sl + T i et T s
WELL?S —- . T —— t :  ammaasei
BEAR CANYDN UNIT & e = = =S = ;
FIELD! GAVILAN MA : e : T == T t
CDUNTY: Bl0 Dwmuwbznﬂw 2 S ———— = 7300 ¥ +
e _— 3
STRTES NEW MEXICO =z MFM : J, s ; L w T
— - — I I
LOCATION:  NE SH i i 4 S —— 3
34 +
—— - A : T ¥ ++
SEC: 11 TUP: 26 N RGE: 2 W : wy.\y poes b £ am
. : - = , e
H e ——— 9 tame ﬁ - . —paSe - —
s e o " et s
PERMANENT DATUM: G : e =3 ‘ ; :
r et t ) i 1t -4 + 5
ELEV, OF PERM. DATUMI 7 ELEVATIONS- ====== e = T
T N = = w ==
2.0 F ABOVE PERM . " T o et : =
DRLG. WEASURED FROMT | kpl LT GL: 7350.0 F e = . Se e F T ——
‘. -z oot . y—F ¥
. e , i : : = = S
DATES 9 FER 88 e : S s e : 7 :
RUN NO: 1 : = S — == = S ==
T = pow 82N 1 L — "
J : — = = : — = H.\, 7660 E = <7 :
et + 3 * At —— " 1 Y - —r
DEPTH-DRILLER: = — T : : = = S ==
DEPTH-LDGGER: mwmm.u m - == : 2 ! 1 — Rm.\ : =< =
ETM. LDG INTERVAL: - D —— T — e f : = r—
TOP LOG §363.0 F : s — = E S :
INTERVAL: €880.0 F r | MMWJ‘ : : e i S ql‘:‘l'“umwl]jl
CASING-DRILLER: 6£98.0 F —= e 53t — = : e
CASING-LDGGER: €880.0 F T— = —— =S = o , 3 T
4 CASING: < e = e e = = s
B WEIGHT: X = — v - o B : &= = -
8 BIT Sizp: 23.0000 LE/F : 4 : e M& = — : S :
6 1/4 ¥ —— 3 : 1 T a & D o
DEPTH: o : e mus — = o =
—— —————r s = T
" + LA R 524 = _ nu\ jan \.w 44.14
: o) e s B D s
; — 3 2 = : S e
— 740 y Srman: t : = S -
—= : = = S
— Y s et : z 1 e At
- Lha=iat o 3 HHE




"~ Farm $-338
(Rev. 5-83)

. UNITED STATES
. DEPARTMENT OF THE lNTERlOR

e GEOLOGICAL SURVEY

SUBMXT IN DUPLICATE®

|h‘ :

{Seeother in-
struetions on
reverse side)

{

Form approved, -
;_ Budget Bmuu No 4.-!\'355 8.

3. LEARE . DEBIG‘ATION ;AND !KIKAL No,

NM -~ 28699 -

WELL COMPLETION OR RECOMPLETION REPORT AN

LOG*

6. IF INDIAN, ALLOTTAE OR TRIBD NAME

|
I
!
D
|
i
|

7. UNIT AOREEMENT KAME ) .

T e

8. FARM OR LEARK NANK

T IYFE OF WELL: oL GAR T -
ls T F WELL WELL DRY D 0"1!]" -
b TYPE OF COMPLETION: A=A

1 NEW WORK DELP- PLUG DIFF, [ R I
' WmELL O\ER EN BACK CEAVR. Other L
2. KaME OF OFERATOR s ; |
14 v ’
[ ;

Southern Union Exploration Company

- Mobil Federa1

8. wWELL ¥o:

(X

N ADDRE!! OF OFERATOR

Su1te 1800 First International B]dq, Dal]as, Texas

o, o

[
75270

1

E; #1E

10 FITLD AND rooL, o WILDCAT

4. 1.OCATION OF WELL (Report location clearly and in eccordance :;m'lru'i Ert:uf requirements)® B w] ]dcat “;t(»nf{("ﬁ») ‘
At surtace 1980' FSL & 1980' FEL IR k.": ! ! 11 uc 1' l n. Ok BLOCK n;d sunRveY
) oo 208 11 on - L Jwe
At top prod. Interval reported below Same 3 _: 2 E | % ‘
| S S84 w&c% nm mw
At total depth ame ‘I‘. 2, L~_"_ = | i
‘: 14. nnlrr No___'f_( 1 IPA'EI ISS0ED 1? go:‘:«:ﬂr on 3 13 lxnl
' TEE e TTAIT mERR AT A= ki —l o= R]O Y'l"lba New MEX'ICO
13. pATE 8pUDDED 18. DATE T.0. REACHED | 17, DATE coMrL. (Ready to prod.) | 1g gizvarioxs (or, BKEB, BT, 0N, ETC.)* | 19. ELEY, CABINGHEAD
! e R e R - PR
11-13-64 | 12-2-64 6-12-79 L GL 7200
20. TOTAL DEYTH, MD & TVD 21, PLUG, BACK T.D., ND & TVD 22. 17 MULTIPLE COMPL., > [, 23. INTERVALA
HOW MANY® ‘ DRILLED BY
4664 4174 . D)o B
FRODUCING INTERVAL(S8), OF THIS COMFLLTION—TOP, BOTTOM, KAME (MD AND TVD)* 25, was “DIRECTIONAL

24.
t

lUlvl! l(AI!l

3845 - 4123 Gallup NS
26, TYPE ELECTRIC AND OTHER LOGS RUN i 1 _‘21. was_WELL con:b 'C
Induct1on - Gamma Ray (originally) l \ No Vj

CASING RECORD (Report all ur(npo set in’ wen)

29 : :'.‘"'- Iy -
_;_summ e WEIGRT, LB./TT. BEFTH BET (MD) HOLE BIXE | te oy .| amoUNT rOLLED oo
10 3/4" 32.75 100° 13 3/4" 7| | * | “none -1~
A 20-23 2530° | S NN L
7 A BN . b=
29. LINER RECORD ' 4 ;o. TL‘-BIVN;i .I'KECZJRDj B \
nize TOP (MD) OTTOM (MD) HACKS CEMINT® BCABEN (MD} © | @ size n:_l'"m BET (MD) .| racKER-BET (MD)
7 3347 4174 | a2 3/87. . 3960.84 | 4~ x T"

31. TIRYORATION RECORD (Inferval, eize and number)

3845
4104,

'-3873’,
4121°',

3929'-39
4123',

57',
(31 js)

3981'-4004', _

. ACID, SHOT, FRACTURE, CEMENT SBQUEEZE, ETC. B

DEFTH INTERYAL (MD)

AM

T1OUNT AND KIXD OF MATERIAL UAED

3845-4123

102

5 Bbls o0il,-

)

+

25,000# . sand

33.*

PRODUCTION

DATE FIRST FRODLCTION

6-12-79

PRODUCTION METHOD (Flowing, pas lift, pumping—size and fype of pump)

Flowing

WELI, 8TATUS (Prodwucing or
shut-in) -

Producing

HOURS TESTED

24

DATE OF TEST

6-15-79

CHAOKE BI2E

11/64

] TROD'N. For

TEST PLRIOD
—

. OlL—BBL.

6

GAB—MCT.

108

WATER—BBL. GAB-OIL RATIO

0 7. 118,000 to 1

TLOW, TUAING PRESS,

120

CAKING FRESAURE

309

CALCULATED
24-HOUR RaTE

——

o1l —BAL.

6

GAR-—MCY, |

108

WATER—ARBL.

Ol GRAVITY-AP! (CORR.)

51°

34, pisPOSITION OF GAs (Sold, ured for fuel, vented, ete.)

Vented

»

Ll \ W |

7RI

WITNESSZD BY

35. LIST OF AITACHMENTS

Variable choke,

separator, orifice tester

eﬁﬂg

n Yoffee

38 1 hereby c-rilf:”(}lnt’th' f;ur;:o 3

SIGNED //j M’Q’

nformption in

4::§;;;7é5"
TITLE
“2

complete and correct 4

Dria & Proddgf®n

DG

Yo

Engineer

AN

C‘i“l‘lln e nﬂe’lT woad

DATE, / e, __2.__./'_2.7 e

*(See Instructions and Spaces for Additional Data on Re\v!rn—S%d!)/

NS ,0"‘&

NMOCC CASE #8946
BUSCH EXHIBIT #18

b Ll



BN RN R PR RN irZFTCL_L [ B SN S R .
T T T A T T IAA AN T RN R R
ANNEASHRESARUESRELE BT INEREEREY Ly gV ; u(}: EEENERRER PN
V= | NREV PR EREN N hi Y /R >,§_+v\ﬁf3;
_ SELAR SR A PV REERITAN VD Y1V
74\/\\ - (./f. L m 1 | . ~w< h‘> :T* a__, : /m b m
2 ] h T b L _ _.T- |
IR Ll ~ | L HRRNEAT ISR
N . ! L ! H ! | L) _bﬁf\f,‘m ] ! :*
[ RERE ! [ ! HEE Ly » SRR ! Lot
i 1 _ EEEN RN HEEREENE j N
1 | nEE , B
hﬂ-f,_. ]

4 1

BN
]

——
1
B
1

B

med l‘v ] ] | ; I #
12 Ll 'EENEDER ] ]
£ i RN WA LT _
I A . Y0 T A B (AR AR S
AR N A N Y

T Been Pt 2 2 P gt A BN NV SNEREA Vo S IR S !
IR N R ~ ISR I I I Y O B

800 3700 3800 3900 4000 4100 4270

ArEes




NEW MEXICO PETROLEUM RECOVERY RESEARCH CENTER

Exhibits in Case Nos. 7980, 8946, 8950, and 9111
Before the Oil Conservation Commission of the
New Mexico Department of Energy and Minerals.

June 13, 1988

A Review of the Gavilan-West Puerto Chiquito Mancos Reservoir
Performance During the Period of
July, 1987 - February, 1988.



TABLE OF CONTENTS

List of Tables

List of Figures

Background

Static Pressures

Pressure Buildup Tests. . . . . . . . . . . « . v v v v v v 0.
Interference Tests . . . . . . . . . . . . i i v e e e

Rate Sensitivity . . . . . . . . . . .. oo e e e e e e e

Conclusions
References
Appendix 1 - Static Pressure Calculations
Appendix 2 - Pressure Buildup Calculations
Appendix 3 - Frac Pulse Test Graphs

Appendix 4 - Rate Sensitivity Graphs

.................................

................................

..................................

.........................

...........................

.......

..................................

Page

No.

iii

1v

1



Table
No.

II.
1L

Iv.

LIST OF TABLES

Page
_No.
Pressure Buildup Results. . . . . . . . . . . . . . . ... .. 16
Frac Pulse Test Results . . . . . . . . . . . . . ... ... ... 17
Rate Sensitivity Correlations . . . . . . . . . . . . . .. ... 18
Recovery Efficiencies . . . . . . . . . . . . . ... .. ... 20

ii



Figure
No.,

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure

10
11

12

14

15

16

17

18

19

LIST OF FIGURES

Boulder Mancos Production History . . . . . . . . . . . . . ..

6/30/87 Static Pressures . . . . . .

11/19/87 Static Pressures . . . . . . . . . . . . . . ...
2/23/88 Static Pressures . . . . . . . ... .00
CO, Flood Pressure Gradients . . . . . . . .. .. .. ...
CO5 Production Response . . . . . . . . . . ... .. ...
Gas Injection Pressure Gradients . . . . . . . . . . . .. ..
Waterflood Pressure Gradients . . . . . . . . .. e
C.O.U. Pressure Gradients . . . . . . . . . . . .. .. ...
Pressure Buildup Transmissibilities . . . . . . . . . . . . ..

Frac Pulse Test Transmissibilities . . . . . . . . . . . . . ..

Theoretical Pulse Test Results:
Naturally Fractured vs. Homogeneous

B-37 GOR vs. Rate . . . . . . ..
E-6 GORvs.Rate . . . . ... ..
Johnson Federal 12#5 GOR vs. Rate
Bearcat #1 GOR vs. Rate. . . . . .

B-7GOR vs.Rate . . . . . . . ..

.............

Recovery Efficiency 6/30 Through 11/19 . . . . . . . . . ..

Recovery Efficiency 11/19 Through 2/23

Page

No.

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

v



A REVIEW OF THE GAVILAN - WEST PUERTO CHIQUITO MANCOS RESERVOIR

PERFORMANCE DURING THE PERIOD OF JULY, 1987 - FEBRUARY, 1988.

Background

The New Mexico Oil Conservation Division (OCD) requested that operators of the
two subject pools, Gavilan and West Puerto Chiquito, conduct pressure buildup tests?
on key wells. The purpose of the tests was to create data of sufficient quality to
determine static pressures and reservoir characteristics. The Commission also ordered
a variation in well-producing rates via the allowables ruling to test rate sensitivity.2
The‘variation in producing rates suggests that the reservoir may be rate-sensitive, as
shown by the fact that lower gas-oil ratios (GOR) were observed during periods of

high production rates.

Included in the pressure study were wells Wildfire #1, High Adventure #1, Loddy
#1, and Boyt & Lola #1, operated by Sun E&P; Bearcat #1 by Mesa Grande Resources;
Howard Federal #43-15 by Reading and Bates; Hill Federal #2Y (later switched to Hill
Federal #1) by Meridian; Johnson Federal 12#5 by Mallon; Lindrith B-37 by Mobil; and
Canada Qjita Unit (C.0.U.) wells E-6, B-32, A-20, and K-13, operated by Benson-
Montin-Greer. In addition to the data from these thirteen wells being studied by the
Commission, operators generously provided information from other wells which is

incorporated in this review.

The two subject pools both produce from the Mancos Shale at a depth of about
6,200 to 7,800 feet. Production is from the "A", "B", and "C" zones in what is

described as a tight naturally-fractured reservoir consisting of shaley siltstone and



low-porosity, fine-grained sand. Production from the Gavilan Pool is by primary
means only, while the West Puerto Chiquito Pool has produced primary and secondary

oil via a gas injection program during the past twenty years.

The 25-well Boulder Mancos pool is located in T28N R1W. This pool has been
produced by primary means only since 1961 and is close to depletion as seen in Figure
1. Pressure buildup tests were conducted on this pool by Standard of Texas during
1963, and the resuiting transmissability, kh/u, was reported to be 97 D-ft/cp for three
wells.3 The pool encompasses about 4000 acres and will produce 1,830,000 cumulative
barrels of oil, assuming 3 BOPD is the economic limit. In comparison, C.0.U. well E-
10 alone has produced over 2,200,000 barrels of oil--evidence that gas injection is a

successful secondary recovery process.

Static Pressures

Static pressures were measured on 6/30/87, 11/19/87, and 2/23/88 in the wells
listed above with all other pool wells shutin. Pressures which were obtained with a

downhole bomb are illustrated in Figures 2-4.

The method of arriving at the +370-ft pressure used in the figures is outlined in
Matthews and Russell’s monograph entitled "Pressure Buildup and Flow Tests in
Wells."¢  Briefly, bomb pressure was corrected to the top of the "B" zone based on
the tubing gradient. The pressure was then adjusted to a +370-ft datum based on the
reservoir gradient. The reservoir gradient was determined from the volume-weighted,

average fluid density from the Loddy #1 PVT data. The volume parameters used were



the gas- and oil-producing rates prior to the test, corrected to reservoir conditions.

The work sheets are included in Appendix 1.

Examination of the pressure data illustrates the presence of a pressure gradient
from east to west across the pools--the exception being the undeveloped north and
east sides of Gavilan. Pressure gradients of this nature are not uncommon in
secondary recovery projects. For example, the isobaric lines shown in Figure 5 are
taken from a CO, flood located in the Texas Panhandle.® The well density is 80
acres in this tight, heterogeneous carbonate reservoir, the capacity is about | D-ft,
and the production response shown in Figure 6 clearly demonstrates that this Texas
reservoir is contiguous, even with a 300-psi pressure drop across the 80 acres (~ 200

psi/1000 ft).

Other examples of the pressure gradients seen in secondary recovery projects
include the 21 psi/1000 ft gradient measured at the 13 D-ft capacity Schuler Field
edge-gas-injection project® (Figure 7) and the 75 psi/1000 ft gradient observed at the
Judy Creek Waterflood? which is in the 5-10 D-ft capacity range (Figure 8). These
examples are similar to the 25 psi/1000 ft pressure gradients in C.0.U. as seen in

Figure 9.

Figure 9 also illustrates the directional dependency of the pressure gradients
resulting from gas injection in West Puerto Chiquito. Notice that the pressure drop
per 1000 ft is about a factor of 10 larger in the east-west direction than in the

north-south direction.



Pressure Buildup Tests

Transmissibility, kh/u, was calculated from the transient buildup data whenever
the data permitted. Since the GOR’s were above those of solution gas, the analytical
method used to find reservoir parameters included converting gas and oil flow rates to
one reservoir flow rate. Formation volume factors and fluid viscosities were arrived
at by volume averaging the Loddy #1 PVT data in a manner similar to that used to

find reservoir fluid density.

The technique used to analyze most of the transient data consisted of using
Agarwal® time, T x dt/T + dt, as the time parameter to eliminate short, producing-
time effects, and plotting the pressure difference vs. time on logarithmic paper along
with the first derivative® of the pressure difference curve in order to find the proper
semi-log straight line. Most of the buildups had storage and skin effects, which were
identified by a unit slope on the logarithmic plots. The middle-time (MTR) straight
line began at about 50 times the end of the unit slope line. The first derivative plot
confirms the unit-slope-line rule. In an effort to maintain consistency with the
Gavilan analyses, the pseudo-steady state (MTR) straight line was used in all analyses.
The single exception was the November data from the B-37 well which fit a dual-
porosity model very nicely and was so analyzed. Work sheets are included in

Appendix 2.

Table 1 summarizes the analyses of the pressure buildup data. The

transmissibilities are mapped in Figure 10.



As mentioned earlier, the 11/19/87 buildup data from the B-37 well was of

sufficient quality, and free of boundary effects, that the dual-porosity analytic model

described by Raghaven!® in 1983 could be applied, producing the following results:

Fracture capacity, kghg
Matrix capacity, kphpy
Transfer coefficient, X’
Fracture storativity, ¢rCghp

Dimensionless matrix storativity, w’

1,477 md-ft
9.16 md-ft
1.27 x 1077
1.106 x 1075

27 (about 4% of total porosity is

in the fracture system)

During a recent review of the B-37 well data with Mobil, it was suggested that

the proper reservoir thickness was the top 50 feet of the "B" zone, which is the

producing interval. This zone was cored in the B-38 well, and found to have an

arithmetic average porosity of 0.019 and permeability of 0.39 md.

Using a thickness of 50 ft and a matrix porosity of 1.9%, instead of the 233 ft

and 0.1% used in the above calculations, produces the following results:

Fracture capacity, k¢hg
Matrix capacity, kyhpy,
Transfer coefficient, X’
Fracture storativity, ¢¢Crhg

Dimensionless matrix storativity, «’

The matrix capacity agrees well with the 20 md-ft from the core analysis.

results support Mobil’s observation that the reservoir is a dual-porosity system.

1,477 md-ft
30 md-ft

5.12 x 1077
4.46 x 1075

27

These



Interference Tests

Benson-Montin-Greer recorded bottomhole pressures at various observation wells
while stimulating seven Canada Ojitos Unit wells. The pressure pulse generated by
the hydraulic fracture treatment was recorded as a deviation from the pressure trend
as seen on the curves included in Appendix 3. During conversations with M.M. Kamal,
R. Raghavan, and W.E. Brigham, it became evident that the superposition method
should be used to evaluate the frac pulse results rather than the analytical methods
applied in the preliminary study. The superposition method is described in many of
the textbooks used as references.11.15.16,18 Brjefly, the method involved obtaining
the pressure difference, Ap, resulting from the frac jobs and the prvior pressure trend.
The observed pressure difference was then matched to the theoretical pressure
difference resulting from the application of superposition. The permeability, k, and
the porosity, ¢, values were varied in the superposition calculations until the

theoretical Ap matched the observed Ap as illustrated in the appendix.

The problem of reconciling the pressure buildup kh/u with the interference test
kh/p is qualitatively answered with the information shown in Figure 11, reproduced
from Ref. 11, p 133. The figure indicates that kh resulting from an interference test
in a naturally fractured reservoir will always be greater than that resulting from a
buildup unless tp is larger than 1x106. Since the dimensionless time results, tp,
calculated from the buildup results tabulated in Table I are all less than 1 x10! for
one-mile well spacing, it is evident that the pulse test results in Table II reflect the
transmissibility and storage capacity of the fracture system rather than the total

system properties obtained from a single well test.(\.} A g \4 *



Accepting that the pressure buildup tests provide a reliable estimate of total
kh/p, the contribution to production resulting from the pressure drop existing on

November 19, 1987, between B-Z}2 and C-34 wells can be estimated utilizing

vt 1.127 KAAp 1

uL e j:: - |
AL o VG Eer ngr_
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Substituting the B-32 buildup results, a one-mile distance between wells B-32 and
B-29, and a 460-psi pressure drop between wells B-32 and C-34 result in a 5500 RB/D
rate. The combined rate of wells B-32 and B-29 was 9700 RB/D at the time of the
buildup. It is apparent that about 50% of the production from the two wells was

being replaced by drainage from the gas injection area.

Frac pulse response was identified by examining the pressure vs. time curves
illustrated in Appendix 3. Due to the wide well spacing, the fracture transmissibility
must be much greater than the transmissibility calculated from the buildup tests. It
appears that fracture transmissibility must be on the order of 5-10 times greater than
buildup transmissibility if a readily defined frac response is to be seen at the
observation well. The absence of a frac pulse response at an observation well does
not necessarily mean the wells are not connected, but it could indicate that the

fracture transmissibility is approaching the buildup transmissibility.

Frac response at eight wells was identified and analyzed. The calculated values
of transmissibilities and storativity feet are presented in Table II. The

transmissibilities also are illustrated in Figure 12.



Rate Sensitivity

During the 6/30/87 to 2/23/88 test period, a GOR vs. BOPD trend developed
which indicated increased recovery efficiency at high production rates. A total of 87
wells were monitored. The GOR’s were based on monthly averages except where
producing time was less than three months; then daily rates were utilized. The data
were sorted according to the producing rate so that correlations between rate and
GOR could be studied; therefore, once the data was sorted it was not necessarily in

chronological order.

Logarithmic plots of rate vs. GOR were made for the 87 wells. A total of 46
wells had a goodness of fit to a logarithmic straight line of 85% or better. The
remaining 41 wells exhibited too much variation in their rate vs. GOR plots to be
statistically meaningful. Three of the data plots of the statistically significant wells
are in chronological order. These plots suggest performance typical of the solution-
gas producing mechanism, not of rate sensitivity. Only one well had a positive slope,
indicating poor lrecovery efficiency at high rates; the remaining wells indicate
increased recovery efficiency at high rates. The wells with their correlation

coefficients are tabulated in Table III. All wells are -included in Appendix 4.
Explanations for the more efficient rate sensitivity vary. Three possibilities are:

1. Counter-current gas flow with the formation of a secondary gas cap

displacing oil downward.



2. Formation of a large pressure difference between the fractures and the

matrix enhancing the transfer of oil to the fracture system.

3. Formation of an unusually large number of gas bubbles in oils subject to

rapid pressure decline which in turn reduces the oil saturation.

The concept of the formation of gas bubbles with resulting reduced oil saturation
was proposed 25 years ago by Amoco in a paper titled "The Role of Bubble Formation
in Oil Recovery by Solution Gas Drives in Limestones,"12 which followed a paper by
Kennedy and Olsen3 on the same subject. Since then, little has been done to

advance the concept.

Increasing the pressure difference between the fractures and the matrix was
suggested by Elkins!¢ as a means of improving recovery efficiency in the Spraberry
Trend. If this was applied in the field, the results were not well documented in the
literature. The concept does have merit in the Mancos where the surface area
available for flow from the very tight matrix is extensive due to the fracture system.
'Flow from the matrix could continue for a number of years following the depletion of

fracture storativity.

Normally, rate-sensitivity is associated with a displacement process and is readily

described with the fractional flow equation;15:16,17

49 x 1071 k Kk, A (Ap) Sin ©

At Ko

& |+ Kkrooug
krg po

Dake, Eq. 10.21



With the formation of a secondary gas cap, oil is displaced downward and the
sin(-90°) becomes minus, which allows the fraction of gas flowing, fg, to decrease as

the total rate, q, increases.

The equation shown above was applied to well B-37 utilizing the parameters
derived from the November pressure buildup test, 320 acres drainage, relative
permeability ratios from Slider’s textbook!8 (curve #16 on page 456 which is for large
fractures connected together), and Loddy #1 PVT data. Figures 13-16 depict the
theoretical match to the actual data obtained, utilizing only the fractional flow
equation. The trend of the theoretical curve is similar to the production trend in the
B-37, E-6, and Johnson-Federal 12#5 wells; however, the Bearcat #1 does not follow

suit.

The match of the theoretical to the actual shown in Figure 17 for the B-37 well
was obtained by reducing the permeability-area product in the fractional flow equation
from 8.75 x 107 md-fi2 to 8.75 x 10% md-ft2, suggesting that the secondary gas cap is

not continuous throughout the 320-acre drainage area.

The permeability calculated from the well B-37 buildup test was used to match

the producing fg trend in the critical rate, g, €quations shown below.

49 x 1074 kkrg A Avsin ©
dert = ng (M-D)

This equation results in a 50 STB/D critical flow rate.

Counter to the production data supporting the improvement in the recovery
efficiency, is recovery efficiency as a function of pressure drop. During the period of

high-production rates, the recovery efficiency averaged 98 barrels/psi for the nine



wells illustrated in Figure 18. However, during the low-production-rate period,
illustrated in Figure 19, the recovery efficiency increased to 543 barrels/psi. Results

are tabulated in Table IV.

This dichotomy can be explained by pressure support external to the individual
well-drainage areas. Also notice that the Bearcat #! and Howard-Federal #43-15
demonstrate little variation in recovery efficiency as a function of pressure drop since
they do not have external pressure support. However, wells E-6, A-20, and B-32 show
improvement during the period of low production rates when gas injection was able to
support withdrawals. Notice that pressure increased 4 psi at the Hill Federal #1
during the period of restricted rates. The well produced 537 BO and 29,123 Mcf of
gas during this time. Well E-10’s static pressure increased 12 psi while the well

produced 2,558 BO and 25,100 mcf of gas during the restricted rate period.

Conclusions

The Gavilan-West Puerto Chiquito Mancos Pools appear to be a common

reservoir. It is probable that reservoir transmissibility is sufficient to allow fluid

migration across pool boundaries.

Approximately 50% of the wells studied exhibited the more efficient rate-sensitive
characteristics, with the GOR declining during the period of high oil production rates.

The rate-sensitive producing mechanism is not clearly understood.

The anisotropic nature of the reservoir should be defined in order to investigate

11



a secondary recovery process in Gavilan. Production rates in a secondary mode would

be dependent on balancing injection and production rates.

12



10.

11.

12,

13.

14.

References

State of New Mexico Energy and Minerals Department, Oil Conservation
Division, Oil Conservation Commission Order No. R-6469-D.

State of New Mexico Energy and Minerals Department, Oil Conservation
Division, Oil Conservation Commission Order No. R-7407-E.

State of New Mexico Oil Conservation Commission, Case No. 2857, July 10,
1963.

Matthews, C.S. and Russell, D.G.: Pressure Buildup and Flow Tests in Wells,
Monograph Service, SPE, Richardson, TX (1967) 1, 117-118.

Flanders, W.A., Stanberry W.A., and Martinez, M.: "Review of CO»
Performance of the Hansford Marmaton Unit," paper SPE/DOE 17327 presented
at the 1988 SPE/DOE Sixth Symposium on Enhanced Oil Recovery, Tulsa, OK,
April 17-20.

Muscat, Morris: Physical Principles of Oil Production, International Human
Resources Development Corp., Boston (1981) 472-476.

Jardine, D., Andrews, D.P., Wishart, J.W., and Young, J.W.: "Distribution and
Continuity of Carbonate Reservoirs," JPT (July 1977) 873-884.

Agarwal, R.C.: "A New Method to Account for Producing-Time Effects When
Drawdown Type Curves are Used to Analyze Pressure Buildup and Other Test
Data," paper SPE 9289 presented at the 1979 SPE-AIME Annual Technical
Conference and Exhibition, Las Vegas, September 21-24,

Bourdet, D., Ayoub, J.A., and Pirard, Y.M.: "Use of Pressure Derivative in
Well Test Interpretation,” paper SPE 12777 presented at the 1984 SPE
California Regional Meeting, Long Beach, April 11-13.

Serra, K., Reynolds, A.C., and Raghavan, R.. "New Pressure Transient
Analysis Methods for Naturally Fractured Reservoirs,” JPT (December 1983)
2271-84.

Earlougher, R.C., Jr.: Advances in Well Test Analysis, Monograph Series, SPE,
Richardson, TX (1977) 5, No. 18, 45-57.

Stewart, C.R., Hunt, E.B., Jr., Geffen, T.K., and Berry, V.J., Jr.. "The Role of
Bubble Formation in Qil Recovery Gas Drives in Limestone," Trans., AIME
(1954) 201, 294-301.

Kennedy, H.T. and Olson, C.R.: "Reservoir Performance and Well Spacing,
Spraberry Trend Area Field of West Texas," Trans., AIME 198, 177-196.

Elkins, L.F.: "Reservoir Performance and Well Spacing, Spraberry Trend Area
Field of West Texas," Trans., AIME 198, 177-196.

13



15.

16.

17.

18.

Dake, L.P. Fundamentals of Reservoir Engineering, Elsevier Scientific
Publishing Co., New York (1978) 359, 376.

Craft, B.C. and Hawkins, M.F.: Applied Petroleum Reservoir Engineering,
Prentice Hall, Inc., Englewood Cliffs, NJ (1959) 368.

Smith, R.S.: Mechanics of Secondary Oil Recovery, Reinhold Publishing Corp.,
NY (1966) 292.

Slider, H.C.: Practical Petroleum Reservoir Engineering Methods, Petroleum
Publishing Co., Tulsa, 456.

14



TABLES



Table 1

Transient Test Results 11

Well Test Date kh koh kgh
1] md-ft md-ft
md-ft/cp
E-6 11/19/87 18,320 1,290 232
B-32 11/19/87 21,700 4,925 196
Fisher Federal #2-1 2/23/88 5,710 154 76
Johnson Federal 12#5 11/19/88 3,110 88 44
Hill Federal 2Y 6/30/87 1,240 126 15
Hill Federal #1 11/19/87 7,020 12.3 98
Bearcat #1 6/30/87 2,500 133 32
Lindrith B-37 11/19/87 19,020 1,242 235
Howard Federal 43-15 11/19/87 3,650 14.2 50.5
High Adventure #1 11/19/87 11,150 992 134
Loddy #1 11/19/87 2,085 113 27
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Table 11

Frac Pulse Test Results

Well Frac Transmissibility Storativity Feet
Signal | Observation | Date | kh/p, D-ft | gph < 10-5
cp psi

Tap-4 E-6 2-13-86 180 9.8

N-31 E-6 4-1-86 54 4.9

F-7 E-6 11-25-87 310 6.5

F-7 J-6§$ 1-25-87 400 0.5

F-30 B-32 9-4-86 62 5.5

F-30 Hill Fed 2Y 9-4-86 44 0.9

A-20 B-32 2-4-87 82 0.052
A-20 B-29 2-4-87 122 3.2

17



Operator

AMOCO
M.G.
B.M.G.
B.M.G.
MALLON
MERIDIAN
MERIDIAN
SUN

SUN

M.G.
M.G.
MOBIL
SUN
MALLON
MERIDIAN
MALLON
MERRION
M.G.
MERIDIAN
SUN
B.M.G.
SUN

SUN
MOBIL
SUN

SUN

M.G.
M.G.
B.M.G.
MERIDIAN
M.G.

SUN
MALLON
M.G.
B.M.G.
MALLON
B.M.G.
SUN

SUN
MOBIL
SUN
B.M.G.
SUN
MOBIL
MOBIL
MALLON

TABLE III

Gavilan Dome
Rate Sensitivity Correlation Coefficients

Well Name c.c. Slope

ScC 1.00 NEG O0f the sampie
PRO#2 1.00 NEG with c.c. > .85
L-11 1.00 NEG

J-6 1.00 NEG Negative Slopes
JEF 12%#5 1.00 NEG amount percentage
HF 3 1.00 NEG 45 97.83%
HF #1 0.99 NEG

JA A2 0.99 NEG Positive Slopes
NS 2 0.98 NEG amount vercentage
BC#1 0.98 NEG 1 2.17%
RL#3 0.98 NEG

B 37 0.98 NEG

FS A2 0.97 NEG

RF 2#16 0.97 NEG

HF 2Y 0.97 NEG

HF 1#11 0.97 NEG

KRY 1 0.96 NEG

HC #1 0.96 NEG

HAF 2 0.96 NEG

DRDO 1 0.96 NEG

E-10 0.96 NEG —— CHRONOLOGICAL
HR 1 0.95 NEG

NS 1 0.95 NEG

B 1713 0.95 NEG

ET 1 0.93 NEG

LOD 1 0.93 NEG

GH#1 0.92 NEG —— CHRONOLOGICAL
MAR#1 0.92 NEG

N-31 0.92 NEG

HAF 3 0.92 NEG

INV#1 0.91 NEG

FT Ei 0.91 NEG

FF 2#1 0.90 NEG

GAV #3 0.90 NEG

A-20 0.90 POS

PF 13#6 0.89 NEG

E-6 0.89 NEG

BL 2 0.89 NEG

FT 1 0.88 NEG

B 34 0.88 NEG

ML 2 0.87 NEG

F-19 0.87 NEG

NS 3 0.86 NEG

B 38 0.86 NEG —-- CHRONOLOGICAL
B 74 0.86 NEG

DF 3#15 0.85 NEG

85% Correlation Coefficient Cut Off Point

18



TABLE ITII

Gavilan Dome
Rate Sensitivity Correlation Coefficients

Operator Well Name c.c. Slope
B.M.G. C-34 0.84 POS
SUN LL 1 0.80 NEG
SUN GG 1 0.80 NEG
R&B IN 34-16 0.79 NEG
B.M.G. 0-9 0.76 NEG
B.M.G. B-29 0.76 POS
R&B HF 43-15 0.76 NEG
DUGAN LIND 1 0.75 NEG
M.G. RL#2 0.73 NEG
SUN HA 2 0.71 NEG
B.M.G. L-3 0.68 NEG
B.M.G. F-30 0.66 NEG
SUN JA B3 0.66 NEG
SUN NH 1 0.65 NEG
SUN WW 1 0.62 NEG
B.M.G. ¥-18 0.58 NEG
M.G. BRO#1 0.54 NEG
SUN HA 1 0.52 NEG
B.M.G. D-17 0.52 NEG
MOBIL B 72 0.49 NEG
SUN FS B3 0.48 NEG
SUN FS 1 0.46 NEG
SUN BB 1 0.44 NEG
B.M.G. L-27 0.43 NEG
B.M.G. 0-33 0.43 NEG
B.M.G. B-32 0.36 POS
AMOCO SGC 1 0.35 NEG
M.G. GAV #1 0.32 POS
AMQCO BCU 1 0.31 NEG
MALLON HF 1#8 0.31 NEG
SUN JA 1 0.29 NEG
B.M.G. K-8 0.20 NEG
B.M.G. F-7 0.18 POS
B.M.G. N-22 0.17 POS
B.M.G. A-16 0.16 NEG
MERRION 0CG 1 0.15 POS
B.M.G. G-5 0.13 POS
SUN ML 1 0.08 POS
HIXON DIV 3 0.06 NEG
B.M.G G-32 0.05 NEG
HIXON TAP 4 0.01 POS
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Operator

— s - - ——

Operator

——

e

o -
QT OR XXX

2wt
o s I

nwn
o
=l

Gavilan Dome,

Well Name

E-6

A-20

B-32

Bearcat #1

Lind B 37

HF 43-15

High Adventure #1
Loddy #1

Well Name

E-6

A-20

E~10 —

B-32

Hill Federal #1
Bearcat #1-

Lind B 37

HF 43-15

High Adventure #1
Loddy #1

TABLE IV

Recoverv Efficiencv
Barrel per PSI Pressure Drop

dap
psi
-208
-217
-237
-271
-270
-261
-291
-230

-
i
i

A

ap
psi
-16
-19
12
-13
4
-33
-36
-37
-54

-53

0 -~

6/30-11/19
Cum 0il Cum/dP
bbl bbl/psi
41118 ~-198
2443 -11
83828 ~-354
2929 -11
26385 -98
1020 -4
24002 -82
1296 =32 _
'Average 98 bbl/psi
11/19-2/23
Cum 0il Cum/d4drP
bbl bbl/psi
4424 -2717
2400 -126
2317 193*%*
42177 -3244
453 113*
531 -16
13011 -361
393 -11
14052 -260
-63

Average 543 bbl/psi

e i s e i

* Not Included in Average
Since Pressure Increased
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APPENDIX 1

Static Pressure Worksheets



Operator
Well

Elevation
Top of B Zone

Test Date
Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, pvsi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to
Production
BO/D
Mcf/D

Volume Weighted Reservoir Density, psi/ft

dP to +370 ft

Pressure at +370

(22 Nl 13¢3)

}/Vvl_ﬁrzﬁcw}{];:ﬁzg

i ~1
! f‘i;'é o

.
(7088Y( $80,8) =05 3

(o672¢5)(5o500) 7 2065, 2

L4330 1448 )

Sea

+370 ff

ft datum
= 5‘;’0,8’

= Je5o, )
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leve

EM &

E-¢C
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7(4 7 7257
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AR/ 2
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(0,3)228 -357) -38,%
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13
32/
)Y 7/
O 0LRED
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Operator
Well

Elevation
Top of B Zone

Test Date

Bomb Denth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, vsi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production
BO/D
Mcf/D
Volume Weighted Reservoir Densitv, psi/ft
dP to +370 ft

Pressure at +370 ft datum

= T&£2
297) [ 1.207 ) 2x 2
V250 Mz.m( : 2210, 7
L_ /e o
(7/61-3) (3322 > — 2738

(.0_5‘5'2‘7/)(‘:2//,7) =177 6

(433)/J2{Z,>: 0,05 ¥3

Sea Jeyel
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(7. 4
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Operator M

Well E-¢C

KB Subsea
Elevation 7505
Top of B Zone 7/ #€ 7S
Test Date 2/22 /88
Bomb Depth 7277 T 22%
Bomb Pressure, psig 955, 2

Fluid Level

Wellbore Gradient
0il, psi/ft

Gas, psi/ft (;ajkzzz—er) -7 7
Pressure at Top of B Zone 75/, 2
Top of B Zone to +370 ft 12
Production .
BO/D /L0
Mcf/D $4
Volume Weighted Reservoir Density, vsi/ft O, D42 EE
dP to +370 ft _ . é
Pressure at +370 ft datum &, 7
Teo) (1.314) = 2/0,24

T e o)z

e - e )Y 7?&732 - pasm s

; /Pop ]

/ ) {

Lwiie ) 2s02) < isos . paTem #3750
[,85 4 2y 22579) 11224 ,
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(224)(1.270)
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v
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Operator
Well

Elevation
Top of B Zone

Test Date
Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to
Production
BO/D
Mcf/D

Volume Weighted Reservoir Density, psi/ft

dP to +370 ft

Pressure at +370
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Operator
Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production

BO/D

Mcf/D
Volume Weighted Reservoir Densitv,
dP to +370 ft

Pressure at +370 ft datum

'Seq /c\/-e,/

psi/ft

BMé&

E-}0O
KB Subsea
73/
6820 + 52
2/23 /&€
7612 4229
IS 25
(02X 329-52i) - S5 E
e, 2
/S /
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A
L 03
g, 2
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!
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D(‘(fum +379
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Operator LM
Well _Hg-/3
KB Subsea

Elevation _Z2/0 0
Top of B Zone —
Test Date £/2c £7
Bomb Depth Stz + /227
Bomb Pressure, psig /¥ 25,0
Fluid Level —_
Wellbore Gradient

0il, psi/ft .

Gas, psi/ft (e, 2/ 1225 =370) 24,04
Pressure at Top of B Zone e
Top of B Zone to +370 ft .
Production

BO/D

Mcf/D
Volume Weighted Reservoir Densitv, psi/ft
dP to +370 ft -
Pressure at +370 ft datum _}S503 8

; -
| Bom& 1238

/
4 ):‘%Tur\q +270

-Sea /cue,/




Operator
Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 f<t
Production

BO/D

Mcf/D

Volume Weighted Reservoir Densitvy,

dP to +370 ft

Pressure at +370 ft datum

524 ICVe/

BMe
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2/00
RN S
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1422
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/S of
T Temb 1224
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Operator LNMG

Well g2
KB Subsea

Elevation _z/e s
Top of B Zone —
Test Date 2/27/88
Bomb Depth 5562 +/238
Bomb Pressure, psig )£ ¥ O
Fluid Level —
Wellbore Gradient

0il, psi/ft .

Gas, psi/ft (o32)1238-270) 2¢

Pressure at Top of B Zone

Top of B Zone to +370 ft

Production

BO/D

Mcf/D
Volume Weighted Reservoir Density, psi/ft
dP to +370 ft -

Pressure at +370 ft datum /Y 4L
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Operator CMG

Well D-17

KB Subsea
Elevation T D7
Top of B Zone 7130 F 24 7
Test Date /19,87
Bomb Depth 2//2 +365
Bomb Pressure, psig co /

Fluid Level

Wellbore Gradient
0il, psi/ft

Gas, psi/ft (i 037(2¢5-3%7) , 5

Pressure at Top of B Zone 2N
Top of B Zone to +370 ft 2>
Production

BO/D

Mcf/D
Volume Weighted Reservoir Density, psi/ft L L25
dP to +370 ft - C.?
Pressure at +370 ft datum /dee, 7

Bomb + 3635
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— Toﬁ
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o
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Operator LMe

Well 217
KB Subsea

Elevation __7¥77
Top of B Zone 230 I¥>
Test Date /23,88
Bomb Depth 72 2L
Bomb Pressure, psig 7¢O
Fluid Level —_
Wellbore Gradient

0il, osi/ft .

Gas, psi/ft (o3XCes-392 0,5
Pressure at Top of B Zone 740,585
Top of B Zone to +370 ft 2.3
Production

BO/D

Mct/D
Volume Weighted Reservoir Density, psi/ft L, 035
dP to +370 ft ~ &, %
Pressure at +370 ft datum 959 7
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Operator BMe&

Well A-2 0

KB Subsea
Elevation Y adda
Top of B Zone 72258 + ¢o/l
Test Date /"//9_/_5_7
Bomb Depth /¢ L +27&
Bomb Pressure, psig 970,

Fluid Level

Wellbore Gradient
0il, psi/ft

Gas, psi/ft (0,03} 27¢8-70¢) -2, ¢
Pressure at Top of B Zone _2¢2.3
Top of B Zone to +370 ft 2L
Production
BO/D S
Mcf/D 220 _
Volume Weighted Reservoir Densitv, psi/ft _ 08,0458
dP to +370 ft . YV
Pressure at +370 ft datum _9¢8.9
(=) (hz1¢) coge
(15
220 S BN |y sy - 5288
/ .
/ .
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Operator
Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, osi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production

BO/D

Mcf/D
Volume Weighted Reservoir
dP to +370 ft

Pressure at +370 ft datum
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Operator
Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fiuid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production

BO/D

Mcf/D

Volume Weighted Reservoir Density, psi/ft

dP to +370 ft

Pressure at +370 ft datum
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Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/fx
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production
BO/D
Mcf/D
Volume Weighted Reservoir Density, psi/ft
dP to +370 ft

Pressure at +370 ft datum
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Operator BMé&

Well E-27

KB Subsea
Elevation 508
Top of B Zone 70 £5 +423
Test Date £
Bomb Depth 72/2 274
Bomb Pressure, psig ¥£2

FPluid Level
Wellbore Gradient
0il, psi/ft

Gas, psi/ft {(¢23) 294~ #23) - 2.5
Pressure at Top of B Zone 75§ 2
Top of B Zone to +370 ft S3
Production
BO/D _J/ZC
Mcf/D (530
Volume Weighted Reservoir Density, psi/ft 0,117
dP to +370 ft . ~9
Pressure at +370 ft datum 7%,/
(li1z¢ )/ 3l T J#8E.2
- 1136)(42
[)/\5 70~ (\—iff._{)jl‘ c/$ = 332/
— SO

ﬁ?/.ryi> )4 48,2 = /¥«

v - N . -
0 eSA877 ) 332, = 175 - Top oz I 423
(432X, 2579) =~ , 1117
— D7 um T I7e
7 Bomb 294

50—4 ,eue,/




Operator AM6

Well 8-2
KB Subsea
Elevation 2Ll
Top of B Zone _7/90 -2/
Test Date (/26/87
Bomb Depth 72/¢ + 295
Bomb Pressure, psig 2037, %
Fluid Level 722 + 349
Wellbore Gradient ) »
0il, psi/ft {2)295-245) — 4.2
Gas, psi/ft (52 )(349 - %2)) -~ 2,2
Pressure at Top of B Zone /1 es5
Top of B Zone to +370 ft 47/
Production .
BO/D S2¢
Mcf/D Yy 7o
Volume Weighted Reservoir Density, psi/ft c, /€32
dP to +370 ft + 93
Pressure at +370 ft datum /! 7% 2
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Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
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BO/D

Mcft/D

Volume Weighted Reservoir Density, pvsi/ft

dP to +370 ft

Pressure at +370 ft datum
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Operator LM E

Well __B-22

KB Subsea
Elevation 26
Top of B Zone _T7/90 Y
Test Date 2/25/9¢
Bomb Depth 77062 + 265
Bomb Pressure, psig . 8

Fluid Level

Wellbore Gradient
0il, psi/ft

Gas, psi/ft L03(285 YA 3.4
Pressure at Top of B Zone 950, ¢
Top of B Zone to +370 ft L7y
Production
BO/D 75 &
Mcf/D 770
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Operator /Wc/@,q

Well Tohncon Fedors/ 12-5
KB Subsea
Elevation 2820
Top of B Zone e 29 + 0/
Test Date (/z0/8>
Bomb Depth 7¢// — )8/
Bomb Pressure, psig | 27
Pluid Level 2045 + 2225
Wellbore Gradient
0il, osi/ft (o.255)(~131-%2/) ~ 20¢,¢
Gas, psi/ft
Pressure at Top of B Zone 122 0.4
Top of B Zone to +370 ft 74
Production
BO/D 2C
Mcf/D 282
Volume Weighted Reservoir Densitv, psi/ft 8, 07324
dP to +370 ft <./
Pressure at +370 ft datum /224,85
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Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production

BO/D

Mcf/D
Volume Weighted Reservoir
dP to +370 ft

Pressure at +370 ft datum
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Operator Mallow,

Well Heard 1-8
KB Subsea
Elevation 7522
Top of B Zone 7,50 1322
Test Date 2/23/32
Bomb Depth 7369 1222
Bomb Pressure, psig 980
Fluid Level 4523 +29%9
Wellbore Gradient
0il, psi/ft .3#{/222-173) -5/ 8
Gas, psi/ft
Pressure at Top of B Zone 72¢
Top of B Zone to +370 ft R
Production
BO/D /A0
Mcf/D /OR /
Volume Weighted Reservoir Densitv, psi/ft JOZ 258
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Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig
Fluid Level

Wellbore

Gradient
0il, psi/ft
Gas, psi/ft
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Pressure at +370 ft datum
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Operator
Well Beapce ] 27

KB Subsea
Elevation TREY
Top of B Zone ¢C777 > ¥ 72
Test Date I3 /57
Bomb Depth ¢7220 7479
Bomb Pressure, psig 7L5
Fluid Level S2iny 42707

Wellbore Gradient
0il, psi/ft

Gas, psi/ft Qo3 475-¢22) /5
Pressure at Top of B Zone 265, /%
Top of B Zone to +370 ft /02
Production
BO/D /0, &
Mcf/D /172
Volume Weighted Reservoir Density, psi/ft 035
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Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, osi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production
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Mcf/D
Volume Weighted Reservoir Densitv, psi/ft
dP to +370 £t
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Well

Elevation
Top of B Zone

Test Date

Bomb Depnth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 ft
Production
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Mcf/D
Volume Weighted Reservoir Density, psi/ft
dP to +370 ft
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Well

Elevation
Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
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Gas, psi/ft
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Production

BO/D

Mcf/D
Volume Weighted Reservoir Density,
dP to +370 ft

Pressure at +370 £t datum

psi/ft

. Mﬂhz/m ux

~

Y [Fedtral T/

KB Subsea
__7#5e
20/ + #L2
| /1/02:5 2
_€ 755 + A5
92
_7¥5 ¢ Ml A
(e3X 525-¥¢3) *
953729
7
93
27
8§50
e, 03
3.2
9G¥l 2
e

-Seaq /c‘/e,/ Fe A7




Operator
Well
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Top of B Zone

Test Date

Bomb Depth

Bomb Pressure, psig

Fluid Level

Wellbore Gradient
0il, psi/ft
Gas, psi/ft
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Well

Elevation
Top of B Zone

Test Date
Bomb Depth
Bomb Pressure, psig
Fluid Level
bistance—to-Tep—ef-—B—Zone
Wellbore Gradient

0il, psi/ft

Gas, psi/ft
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Well
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Too of B Zone

Test Date
Bomb Depnth
Bomb Pressure,
Fluid Level
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Pressure at Top of B Zone

Top of B Zone to +370 ft

Production
BO/D
Mcf/D

Volume Weighted Reservoir Density,

dP to +370 ft

Pressure at +370 ft datum

(21950 ). 29) = 2743

e
&g - é”__’lf:f.) 3.£5¢C
/000

(27e ) 7208) = 199 ¢

Gy rad>( ot D - re?.g

62%7:AML&Y#12

T, 082 2

Sea

= 2947 F
227, 7

PaTom

leyel/

+'27of

psi/ft

Mob, /

Liset ;7] B-37

- b()r\—\tb

XB Subsea
v/3¢
¢4 83 # #57
//ﬂZé??
C ol + 334
727
F522
6.3
7 ¢
S )
2%
B
O 0¥ FR2
3. &
_7es, ¢
FL  £2z

334 7




Operator
Well

Elevation
Top of B Zone

Test Date
Bomb Debpth
Bomb Pressure, psig
Fluid Level
Pistance—to Tobof—BZone
Wellbore Gradient
0il, psi/ft
Gas, psi/ft
Pressure at Too of B Zone

Top of B Zone to +370 ft
Production
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Pressure at +370 ft datum
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Operator Pee,ets e, # BaTe s

Well Howerd Frotes/ 43-15

KB Subsea
Elevation 7269
Top of B Zone ¢779 + Yoo
Test Date /20 /S 7
Bomb Depth LS50 vk e 4
Bomb Pressure, psig /L YS
Fluid Level Noun e

Pistance to Top—-ef-B Zone

Wellbore Gradient
0il, psi/ft

Gas, psi/ft k)

Pressure at Top of B Zone oy - (63X2) = 10¥5
/

Top of B Zone to +370 ft x
Production
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Volume Weighted Reservoir Density, psi/ft _6.035
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Operator 3 m;u;a e Te g
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XB Subsea
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Top of B Zone L7277 sas
Test Date —”M
Bomb Depth _25’12 . EaE R
Bomb Pressure, psig ) 72¢
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Well
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Bomb Pressure,
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Operator
Well

Elevation
Top of B Zone

Test Date
Bomb Depth

Bomb Pressure, psig

Fluid Level

Distance—to—Top of-B—Zone

Wellbore Gradient
0il, osi/ft
Gas, psi/f¢

Pressure at Too of B Zone

Top of B Zone to +370 £t

Production
BO/D
Mcf/D
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Pressure at +370 ft datum
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Cperator
Well

Elevation
Top of B Zone

Test Date
Bomb Depnth
Bomb Pressure,
Fluid Level

Distance to Top of B Zone

psig

Wellbore Gradient
0il, osi/ft
Gas, psi/ft

Pressure at Top of B Zone

Top of B Zone to +370 £t

Production
BO/D
Mcf/D

Volume Weighted Reservoir Density,
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Pressure at +370 ft datum
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Opnerator
Well

Elevation
Top of B Zone

Test Date
Bomb Denth
Bomb Pressure,
Fluid Level

psig

Distance_to Top of -B—Zone
Wellbore Gradient

0il, posi/ft

Gas, psi/ft
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Operator Sup
Well Hieh A veaTvie %/
KB Subsea
Elevation 7332
Top of B Zone 75O + . 1s2
Test Date £/30/87
Bomb Depth 7370 + 22
Bomb Pressure, psig [/ &%
Fluid Level /0 2 + 230
Wellbore Gradient
0il, psi/ft .3 /188-2 s
Gas, psi/ft
Pressure at Top of B Zone It C#-4& - AN
7
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Pressure Buildup Worksheets
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Gavilan Dome, Buildup
Howard Federal #43-15, 11/16/87

li.i-.l;{-i-;-.!..-.: e -,-ii!‘r.,ilzlli-
S . . e e ) ]

b sl
. .
ol

SRS SV SV - . Il.’_ww

psig
housands)

B3P,

i

(

0.6

0.4

0.2

0.1

0.0

0.1

1.6 4.0

Agarwal Time, hr

10.0

A

A-nJH‘ SUPUGURIUOVSURY IOV, SV RPN PR S R,

5 SRR PN IR SO I N e ]
I

~

63.1




psig

BHP,

800

790

780

770

760

740

7350

720

/10

700

Gavilan Dome, Buildup

Howard Federal #43-15, 11/16/87

o o e

{J

10.0

16.8

vl

Time,




i
74 o d
- _

T - K e Z'/’
v S [’/,"

+
)
~
£
N
NN
AN
i
<
X2

A L'l h o)
. /éjg = , / =Y ,{
) '.70/ Z//7 ,57 /) !

/’\
-7 —_ o~ ‘. . i VY Aa s
o — 4/ ¢ 0 - ‘///
J _ . {/, - 1/\“/_7‘1 0

T/ = <;’7c°°7 ’)\//; '//
O/Qy 9917 = 4%
@7/ ¢

G

= - {3°9c
(60461 °5) 2757

L0 . (/Oz'/)();/'/y) - b

N
q\\
G~
AN
N

i

497°Q

o

3

t

o L < ‘ I("
Seror 2 Ly 27" 74 = 7 (7wt toct = 79

i

7 o =]
Levy =~ T5g = 4 S Ty909 0z T492 L6 = 0

Lo orm L
gormiron 2001

S Nty S

~ N
o/ - . - /.i 7 'V’,/

-



1000
631
398
251
158
100

63

psig

40
25

16

dP & dP’,

10

Gaviian Dome, Buildup

High Adventure #1, 11/19/87

S !
: N inzeeall latalny natss waasifelulilNa RS
oD nocH
i
Dt
E »_ .
~ 4 .
A 3
\ﬁ_ + + + N
~ 1 .
= +|1 1_. 1 + 7 s
+ i
4l A
T NS
+ o
- : o
+ +T
Bt T -

+ T A S5 - Hil.til

L T xﬁ
—} et —_— 4
l# —— e 4 IIV».Q m———— e —— - e ———— o i i
G.10 0.25 0.63 1.58 3.98 10.00 2512 63.10
Agarwal time, hr
a0 dp + dP



psig

BHP,
(Thousands)

1.00

0.95

0.90

0.85

0.80

0.75

0.70

0.65

0.60

Gavilan Dome, Buildup
High Adventure #1, 11/19/87

—e T

s

fam]
o)

0.10 - 0.25 0.63 1.58 3.98 10.00 25.12

Agarwal time, hr

63.10




P
225 L

’3 ::/ = VN \ -~ ! /
sscip (5 DG 2T)) oy
.
el 2 P - o
o9 ) 5502 )90 27) v
72; 7,4%{ 22// - \6 H
S e p
o 2 ) 7£°68 o 'fk’
~ ¢ - ) =
4E 780 s (4!25)(7 570 [ X
Z261°19 87182 'L°016  00°99
s ot , S'S1 000°9S  8°08%2 L' 606 00° 09
sd Sz e = 24215 V1 8EL°0S  8°8LT L° 106 00° %S
Sd ) oy ayy, TR SOV°Sy 8'LLZ L°906 00" 8%
VNG Eme T d 1wt 000°0%F 8°SLZ L°v06 00°Z¥
ARV N 7 9°21 125°%€  8°ELZ L 206 00°9¢
sgvred 0 yosal SWM Temieby Brsd Brsd Iy
— 1:’.%%"“"“"?6?’.2“ T o ud2 g 698  0g5-27 -
d/7 o070 = 779}9”‘5//7/ neor _Z,?e_z ELCZ 8°998 €€ 2
RS 791°2 6°€ET 8298 L1°2
6° 88 G66° 1T 6°822 8° LG8 00°2
S (zsi00 X2 ) 8° 09 928" 1 6°€22 8°268 €8°1
(22219 (8114 019 £99°T  0°8Tz  6°9¥8  L19°1T
N 1°6¥ 16%'1 0°212 6°0%8 06'T
. (¢s2 '9/\/3 7oz £ 0¥ 8ZE" T 0°102 6°GE8 €e°T
L'ge 891" T 0°20%2 6°0€8 L1°T
2 g geg 666°0 0" L6T 6°528 00T
a . ' 0°8¢ 916°0 0" %61 6°228 26°0
(ay <123 = Z‘ 0°6% Zeg o 0°06T 6°818 €8°0
0°'29 6VL"0 1°'%81 0°€18 SL'0
;‘ﬂa g vrbl = 6°28 999°'0 T°9LT 0°508 19°0
8°%0T £8G°0 172971 9° 161 85°0
0o ) _ ] ARAA 00G°0 8'G¥T L'¥LL  0S'0
¢ror el TS - £ ¥ 12T 9170 8°02T L6V 270
- @‘”KC“) €°L6 €EE" 0 6°L6 8°92L €€°0
, - ¥ 0L 052°0 6°TL 8°00L GZ2'0
g F#25 F (£o0)(c) L9T°0  6°¥S 8' €89 LT1°0
000
/f‘? /f<7/‘u:>9>g( Yool SWM Temieby Brsd Brsd Iy
) TeMaedbVap+L/3PxL ap dHg Ip
71:/0‘:?)’ A9 2 G S A - 3 J 7
, ; S 570C:°%9 gzact -
70:”5 =/ /9 €€2 = b sanoy o098 = L'SWTL MOTd sead 94 7
L8/9T/1T ‘WY €2:TT 3S3L 3Ie3S ‘1T# SIN3U3APY UBTH unsg -
o7 = OZ STSATRUY Anpling 3wod UBItae)

S P



psig

dP & dP’,

1000
794
631
301
398
316
251
200
158
126
100

79
63
50
40
32
25
20
16
13
10

Gavilan Dome, Buildup

Loddy #1, 11/19/87

{ / \.I_.uu U.Iv.. T .:mDHhrlll»
LTI L
Wlﬂﬁﬁﬁ
. fas) DD
o]
a- |y
Witkte + 4
rr M *.L +++.I,+
-+ il
£1 -
‘ &y
t
|v.+
—+
n .
.- ,T+ WI* s +
+ + ]
i i )
+
F -
0.1 0.3 0.6 1.6 4.0 10.0 25.1 63.1

Agarwal time, hr
a d4dpP + dP




psig
(Thousands)

BHP,

1.00

0.90

0.80

0.70

0.60

0.50

Gavilan Dome, Buildup
Loddy #1, 11/19/87

0.1

0.3

Q.6

1.6 4.0

Agarwal time, hr

10,0

25.1

63.1




e - 4
()7 - 59 /3 ,
o N - P .\ v -,
(755007 )15 V5 T3] - A
AR B T T T T
S e /’)\/A.,‘(j.’_'j)_/" > ‘Cj'?./)/: 2 "’,' '\/”\
Lo e Yol
47 771 < 1Y
7
- . . 2? l/é
45 SV 2 2 v #,
(sde/ )59 ~ B¢
LI€E°G9 1°21¥ 1°206 00°'TL
6,949 7 . .
Y7 23 (8 7//0/5~ L'L2 190°19  0°0T% 0006 00°99
;- J ¥°22 068°GS  6°LO¥ 6° 168 00°09
(, ;- - Ayt 6°82 8908  8°S0¥ 8°'G68 00°'¥§
il - & Pd 1eey €EE'SY L' 10¥ L" 168 0087
Ry > 2 97 ¥76'68  7'G6E v'688 00°2¥y
% h F 7°6¢ 6LY'¥€  T-68E€ 2°6L8 00 9¢
s.ute ) L .
- . Y33l SHM TeMaeby Brsd Brsd Iu . .
) G i v 9L z67°2 6°LOE 6°L6L 052
S oev09 27747 W~ ereol 92€°2 L' T0€ L°16L €€°2
L°80T y91°2 ¥ €62 v €8L 11°2
1607 S66° 1 1°682 T°QLL 002
oLcro 7,/) €°GTT 9281 8°vLZ 8°v9L €8°1
( A2 8°G0T 199°1 v v92 ¥ ¥SL L9°T
. ) 1°80T 16v°1 0°'¥%52 0" ¥¥L 0G'T
(759’/(4543) 2 LTI 8Z€" 1 G 6E2 G'63L €€°T
L €€ 89T "1 0°'G6z2 0°SIL LT°T
6°LTT 6660 Z2°0032 2°069 00°T
a,. PP 8° 101 916°0 6°16T 6°199 26°0
/33’ bhor =7} € ETT 2E8° 0 g 18T S TL9 €8°0
' g'ocT 6710 1°69T 1°659 SL°0
v/,,y g 1725k = S°9TT 999°0 9° %Gt 9'¥¥9 L3°0
- AR 2%+ £8G°'0 0°0O¥T 1°0€9 85°0 o /, g,
L°LTT 00G5°0 v 121 v 119 0g-o U0 = T
vo'sed Z2LL _ 4eigog| €801 9170 L°00T L' 065 2v°0 g
890 T (e s) " 77 ¢} Liss €€€°0 6°LL 6°L9g ge'o .
= / 1°6¢ 0520 265 2 6%¢ sg'o &A=
R Y - (toz /)\\477 L91°0 9°T¥ - 9-°2€g ttto
/a9y 0°06% 00°0 Vil 47 .
Uyo2aL SWM Temaeby brsd Brsd Iy
~ , TeMaIRBYIP+L/3P L dp dHg 3p
Véf/ﬂ'a___ 7 o4 ‘g - 9 r
’ 27 =W oy, 2 Sy 8490 2 et 78
9743 = [ 49 743
/€ %9 = D sanoy 9xg = J'SUTL MOTi
o oy - i 18/9T/1T ‘WY 90:0T 3S9L 3ie3s ‘T#AppcT uns
/93 - g Li SIsATeuy dnpling swo@ UelTA®RE
Iy b5y o0 = ; y



APPENDIX 3

Interference Test Analyses
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2/13/86 TAP 4 Frac

B3.M.G.

Interference Test TAP 4 - E-6

GOR

348 scf/bbl,

BHP

Q = 100,800 bfpd r

169..

= 3448 ft
psig

Pressures and times taken from graph, BMG exhibit #3.

time

(hr)

DOWOWONOORONINNNOONOONO OO R PR PRPRPWOWWWWOWNNONMNNNNNEREBRERRHOOOO
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pressure
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1691

1691
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1692
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1692

1692
1692
1692
1692
1692
1692
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1692

890
885
880
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890

. 890
.880
.890
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1691.
.910
.925
.940
.950
.965
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1691.
.005
.015
.029
1692,
.050
.060
.070
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.080
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.105
1692.

891

990

040

110

.115
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1692.
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1692.

120
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2/13/86 TAP 4 Frac

B.M.G.

Interference Test TAP 4 - E-6

GOR

348 scf/bbl,

BHP

Q = 100,800 bfpd r = 3448 ft

1691 psig

Pressures and times taken from grapvh, BMG exhibit #3.

time
(hr)
9
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10.
10.
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11.
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1692
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1692
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1692
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131
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1692.
.117
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1692,
1692.
.100
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.950
. 989
.025
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110
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COU Frac Interference Analvsis
N-31 Signal Well E-6 Response Well
April 1, 1986 Test Date

Injection Rate 111 BPM = 159,840 BPD
Injection Period 0.0468 Day = 1.12 Hr

From Pressure Response Curve BMG Exhibit #3

Actual

Time Pressure
Hr Psi

2.4 1659.95
4.8 1664.40
7.2 1666.15
9.6 1666.30
12.0 1666.10
14.4 1665.75
16.8 1665.40
19.2 1665.10
21.6 1664.77
24.0 1664.44
28.8 1663.82
33.6 1663.25
38.4 1662.73
43.2 1662.30
48.0 1661.88
52.8 1661.50
57.6 1661.15
62.4 1660.86
67.2 1660.55
0.0 1659.78
-2.4 1659.84
-4.8 1659.89
-7.2 1659.95
-9.6 1660.00
-12.0 1660.01
-14.4 1660.01
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Pressure Responce Of A-20 Frac Observed At B-32

Pressures and times taken from BMG exhibit March 30,

time
hr

-64.
-62.
-60.
-57.
-55.
-52.
-50.
-48.
—-45.

16.
19.
21.
24.
26.
28.
31.
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36.
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40.
43.
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50,

80
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20
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20

.80

40
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40
00

.60
.20
.80
.40
.00
.60
.20

80

.40
.00
.40
.80
.20
.60
.00
.40

80
20
60
00
40
80
20

.60

00

.40

80
20
60
00
40

pressure
psia

1274.08
1274.18
1274.28
1274.38
1274.48
1274.58
1274.68
1274.78
1274.88
1274.98
1275.08
1275.18
1275.28
1275.38
1275.48
1275.58
1275.68
1275.78
1275.88
1275.98
1276.08
1276.18
1276.28
1276.38
1276.48
1276.58
1276.68
1276.73
1276.85
1277.35
1278.05
1278.52

1278.9
1279.11
1279.41

1279.6
1279.79
1279.95
1280.05
1280.15
1280.25
1280.35
1280.45
1280.54

1280.6
1280.67
1280.72
1280.78
1280.82

1987.



Pressure Responce 0Of A-20 Frac Observed At B-32

Pressures and times taken from BMG exhibit March 30,

time
hr

52.80
55.20
57.60
60.00
62.40
64.80
67.20
69.60
72.00
74.40
76.80
79.20
81.60
84.00
86.40
88.80
91.20
93.60

pressure
psia

1280.89
1280.91
1280.97
1281.01
1281.07
1281.11
1281.14

1281.2
1281.24
1281.28

1281.3
1281.35
1281.39
1281.42
1281.47

1281.5
1281.52
1281.58

1987.
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Frac Interference Test Anal
Signal from A-20 to B-29

time Pressure dt
hrs osi hr

4.5 1219.35 -44.,5
5 1221.7 -44
5.5 1223.4 -43.5
6 1224.44 -43
6.5 1224.92 -42.5
7 1225.01 —-42
7.5 1225 -41.5
8 1224.99 -41
8.5 1224.99 -40.5
9 1224.99 -40
9.5 1224.99 -39.5
10 1224.99 -39
10.5 1224.99 -38.5
11 1225.01 ~38
11.5 1225.03 -37.5
12 1225.03 -317
12.5 1225.03 -36.5
13 1225.04 -36
13.5 1225.06 ~-35.5
14 1225.07 ~35
14.5 1225.08 -34.5
15 1225.1 -34
15.5 1225.11 -33.5
16 1225.13 -33
16.5 1225,14 -32.5
17 1225.15 -32
17.5 1225.16 -31.5
18 1225.17 -31
18.5 1225.2 -30.5
19 1225.22 -30
18.5 1225.23 -29.5
20 1225.27 -29
20.5 1225.28 -28.5
21 1225.29 -28
21.5 1225.32 -27.5
22 1225.34 -27
22.5 1225.37 -26.5
23 1225.38 -26
23.5 1225.42 -25.5
24 1225.44 -25
24.5 1225.46 -24.5
25 1225.46 -24
25.5 1225.51 -23.5
26 1225.51 ~23
26.5 1225.5 -22.5
27 1225.53 -22
27.5 1225.54 -21.5
28 1225.57 -21

28.5 1225.6 -20.5



Frac Interference Test Anal
Signal from A-20 to B-29

time Pressure dt
hrs psi hr
29 1225.61 -20
29.5 1225.63 -19.5
30 1225.64 -19
30.5 1225.67 -18.5
31 1225.68 -18
31.5 1225.69 -17.5
32 1225.71 -17
32.5 1225.73 -16.5
33 1225.76 -16
33.5 1225.77 -15.5
34 1225.8 -15
34.5 1225.8 -14.5
35 1225.82 -14
35.5 1225.85 -13.5
36 1225.85 -13
36.5 1225.88 -12.5
37 1225.9 -12
37.5 1225.91 -11.5
38 1225.92 -11
38.5 1225.96 -10.5
39 1225.98 -10
39.5 1225.99 -9.5
40 1226.01 -9
40.5 1226.02 -8.5
41 1226.03 -8
41.5 1226.04 -7.5
42 1226,07 -7
42.5 1226.09 -6.5
43 1226.1 -6
43.5 1226.12 -5.5
44 1226.14 -5
44.5 1226.14 -4.5
45 1226.17 -4
45.5 1226.18 -3.5
46 1226.21 -3
46.5 1226.23 -2.5
47 1226.26 -2
47.5 1226.27 -1.5
48 1226.29 -1
48.5 1226.3 ~-0.5
49 1226.31 0
49.5 1226.36 0.5
50 1226.53 1
50.5 1226.74 1.5
51 1227.06 2
51.5 1227.43 2.5
52 1227.88 3
52.5 1228.28 3.5
53 1228.65 4



Frac Interference Test Anal
Signal from A-20 to B-29

time Pressure dt
hrs psi hr
53.5 1228.89 4.5
54 1228.99 5
54.5 1229.1 5.5
55 1229.21 6
55.5 1229.3 6.5
56 1229.44 7
56.5 1229.55 7.5
57 1229.65 8
57.5 1229.73 8.5
58 1229.8 9
58.5 1229.88 9.5
59 1229.93 10
58.5 1229.97 10.5
60 1230.01 11
60.5 1230.04 11.5
61 1230.07 12
61.5 1230.08 12.5
62 1230.1 13
62.5 1230.09 13.5
63 1230.06 14
63.5 1230.07 14.5
64 1230.06 15
64.5 1230.06 15.5
65 1230.06 16
65.5 1230.06 16.5
66 1230.06 17
©66.5 1230.08 17.5
67 1230.09 i8
67.5 1230.09 18.5
68 1230.09 19
68.5 1230.11 19.5
69 1230.1 20
69.5 1230.11 20.5
70 1230.12 21
70.5 1230.14 21.5
71 1230.14 22
71.5 1230.14 22.5
72 1230.14 23
72.5 1230.14 23.5
73 1230.14 24
73.5 1230.14 24.5
74 1230.14 25
74.5 1230.13 25.5
75 1230.12 26
75.5 1230.12 26.5
76 1230.13 27
76.5 1230.12 27.5
77 1230.12 28

77.5 1230.12 28.5



Frac Interference Test Anal
Signal from A-20 to B-29

time Pressure dt
hrs psi hr

78 1230.11 29
78.5 1230.11 29.5
19 1230.1 30
79.5 1230.11 30.5
80 1230.1 31
80.5 1230.11 31.5
81 1230.09 32
81.5 1230.09 32.5
82 1230.11 33
82.5 1230.1 33.5
83 1230.08 34
83.5 1230.09 34.5
84 1230.08 35
84.5 1230.08 35.5
85 1230.08 36
85.5 1230.09 36.5
86 1230.09 37
86.5 1230.1 37.5
87 1230.09 38
87.5 1230.1 38.5
88 1230.09 39
88.5 1230.1 39.5
89 1230.11 40
89.5 1230.11 40.5
a0 1230.12 41
90.5 1230.11 41.5
91 1230.11 42
91.5 1230.12 42.5
92 1230.13 43
92.5 1230.13 43.5
93 1230.13 44
93.5 1230.14 44 .5
94 1230.14 45
94.5 1230.15 45.5
95 1230.15 46
95.5 1230.17 46.5
96 1230.186 47
96.5 1230.17 47.5
97 1230.17 48
97.5 1230.18 48.5
98 1230.16 49
98.5 1230.16 49.5
99 1230.18 50
99.5 1230.18 50.5
100 1230.19 51
100.5 1230.19 51.5
101 1230.2 52
101.5 1230.2 52.5

102 1230.19 53



Frac Interference Test Anal
Signal from A-20 to B-29

time Pressure dt
hrs psi hr
102.5 1230.21 53.5
103 1230.2 54
103.5 1230.18 54.5
104 1230.21 55
104.5 1230.2 65.5
108 1230.21 56
105.5 1230.22 56.5
106 1230.22 57
106.5 1230.22 57.5
107 1230.23 58
107.5 1230.22 58.5
108 1230.23 59
108.5 1230.23 59.5
109 1230.23 60
109.5 1230.258 60.5
110 1230.26 61
110.5 1230.26 61.5
111 1230.28 62
111.5 1230.27 62.5
112 1230.27 63
112.5 1230.28 63.5
113 1230.28 64
113.5 1230.29 64.5
114 1230.29 65
114.5 1230.3 65.5
115 1230.3 66
115.5 1230.31 66.5
116 1230.3 67
116.5 1230.31 67.5
117 1230.32 68
117.5 1230.32 68.5
ii8 1230.33 69
118.5 1230.32 69.5
119 1230.33 70
119.5 1230.35 70.5
120 1230.35 71
120.5 1230.37 71.5
121 1230.36 72
121.5 1230.36 72.5
122 1230.35 73
122.5 1230.38 73.5
123 1230.39 74
123.5 1230.38 74.5
124 1230.4 75
124.5 1230.39 75.5
125 1230.4 76
125.5 1230.41 76 .5
126 1230.41 77

126.5 1230.41 17.5



Frac Interference Test Anal
Signal from aA-20 to B-29

time Pressure dt

hrs psi hr
127 1230.41 78
127.5 1230.41 78.5
128 1230.44 79
128.5 1230.44 79.5
129 1230.44 80
129.58 1230.45 80.5
130 1230.48 81
130.5 1230.45 81.5
131 1230.47 82
131.5 1230.47 82.5
132 1230.47 83
132.5 1230.49 83.5
133 1230.49 84
133.5 1230.5 84.5
134 1230.5 85
134.5 1230.51 85.5
135 1230.51 86
135.5 1230.52 86.5
136 1230.53 87
136.5 1230.54 87.5
137 1230.55 88
137.5 1230.56 88.5
138 1230.56 89
138.5 1230.57 89.5
139 1230.58 90
139.5 1230.58 90.5
140 1230.59 91
140.5 1230.58 91.5
141 1230.81 92
141.5 1230.6 92.5
142 1230.81 93

142.5 1230.64 93.5
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Pressures and times taken from BMG exhibit March 30,

time
hr

7.20
14.40
21.60
28.80
36.00
43.20
50.40
57.60
654.80
72.00
79.20
86.40
93.60

0.00
-4,80
-7.20
-9.60

-12.00
-14.40
-16.80
-19.20
-21.60

Frac Interference Test Analysis
Signal - F-30 to Hill Fed 2VY

Pressure
psi

1458

1459

1459

1459
1459

.800
1458.

850

. 000
1459.
.310
1459.
1459.
1459.
1459.
1459,
.730
.160
1459,
1458.
1458.
1458.
14588,
1458.
1458.
1458.
1458.
1459.

170

450
520
600
640
690

790
820
820
830
830
890
910
940
970
100

1987
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Rate Sensitivity
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OPERATOR

AMOCO
AMOCO

AMOCO

AMOCO

AMOCO

AMOCO
AMOCO

AMOCO

BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

WELL

BCU#1
BCU#1

BCU#2

HTF#1

OCFB#1

SGC#1
SGC#1

SCC#1

A-16
A-16
A-16

A-20
A-20
A-20
A-20
A-20
A-20
A-20

B-29
B-29
B-29
B-29
B-29
B-29
B-29

B-32
B-32
B-32
B-32
B-32
B-32
B-32

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs.

DATE

1/1-1/31
2/1-2/29

2/1-2/29

2/1-2/29

2/1-2/29

1/1-1/31
2/1-2/29

2/1-2/29

71/1-7/31
8/1-8/31
9/1-9/30

7/1-7/31
8/1-8/31
9/1-9/30
11/1-11/14
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31 _
9/1-9/30
10/1-10/31
11/1-11/16
11/30-12/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/30-12/31
1/1-1/31

AVERAGE AVERAGE

GOR

190
145

274

1687

13250

8971
3856

99

1075
1600
4009

1176
2843
5331
5812
5405
6802
9474

i21¢9
1269
1922
2092
2262
2161
1444

1046
1261
1119
1197
1200
1185
1000

BOPD

314
292
606

228

12

22

30
35
.65

201

16

11
33

17
38
46
42
51
52
44
290

673
157
1156
1003
1046
977
1047
6659

519
714
911
800
719
704
701

cUuM
OIL

8173
72917

3421

83

44

273
810

4432

214
25
212

187
568
1103
585
666
1601
133

18176
21187
32372
15041
16738
17578

8379

12984
19993
27344
11998
11509
11964
13319

CUM
GAS

1554
1058

938

140

583

2449
3123

440

230
40
850

220
1615
5880
3400
3600

10890
1260

22160
26887
62230
31460
37860
37990
12100

13575
25210
30600
14360
13810
14180

1300

AVERAGE
MCFPD

60
42

67

20

292

245
142

20

i8
10
45

20
107
245
243
277
351
420

821

960
2223
2097
2366
2111
1513

543
200
1020
957
863
834
700



OPERATOR

BMG

BMG
BMG
BMG

BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

WELL

C-34
C-34
C-34

tlj
[y
~J

mtﬂhi?tﬂnim
o 3« I B e B}

E-10
E-10
E-10
E-10
E-10
E-10

=

F-18
F-18
F-18
F-18
F-18
F-18
F-18
F-18

F-19
F-19
F-19
F-19
F-19
F-19
F-19

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs.

DATE

2/1-2/29

12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
11/1-11/16
1/1-1/31
2/1-2/29

12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31~
11/1-11/16
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
11/1-11/14
12/1-12/31
1/1-1/31
2/1-2/29

AVERAGE
GOR

1101

10345
11990
17551

1195

3966
2339
2068
2757
4223
4998
4752

3124
4896
7124
7589
9199
23201

2689
5457

631
448
538
395
504
522
465
667

6754
9719
13050
15035
16392
4899
8417

AVERAGE
BOPD

704
5772

44
38
62
144

9

307
362
426
368
271
159
169
2052

380
303
2386
235
222
62
1438

124
147
271

224
326
406
390
365
325
311
304
2651

64
75
60
51
43
100
60
453

CUM
OIL

16894

348
191
494

1358

7687
11228
12765

5375

4063

2391

20833

11012
0384
6127
3754
1761

6556

2224
3832

3362
10096
89751
5846
5469
9753
9643
6982

1869
2314
1436
712
693
398
120

CUM
GAS

18605

3600
2290
8670

160

30490
26260
26404
14820
17160
11950

9660

34400
45940
43760
28490
16200
12900

5980
20910

2120
4520
5250
2310
2755
5095
4480
4655

12624
22490
18740
10705
11360

1950

ioio

AVERAGE
MCFPD

775

450
458
1084

1067

1220
847
880
988

1144
197
805

1186
1482
1750
1781
1800
1433

332
804

141
146
219
154
184
170
145
202

435
725
781
765
151
488
505



OPERATOR

BMG
BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG

BMG
BMG
BMG
BMG
BMG

BMG

BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG

BMG

WELL

F-30
F-30
F-30
F-30
F-30
F-30
F-30
F-30

G)G)G)G;)G)QG)
oo,

N?QN:T?:H
0 Mo mom®

L'"t"tl"f"r‘
WwWwwwow

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs.

DATE

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/30-12/31
1/1-1/31
2/1-2/29

9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
9/1-9/30

8/1-8/31
9/1-9/30
11/1-11/10
12/1-12/31
1/1-1/31

9/1-9/30

7/1-7/31
8/1-8/31
9/1-9/30
12/1-12/31
1/1-1/31
2/1-2/29

9/1-9/30
10/1-10/31
11/1-11/16
12/1-12/31
1/1-1/31

8/1-8/31

AVERAGE AVERAGE

GOR

1042

989
1046
1094
1123
1134
1171
1104

774
1073
1912
2093
2688

244
2374

- 1132
870

3764
5556
35101
22735
29858

1852

562
+ 1207
2065
5618
4789
5000

722
732
758
699
787

186207

BOPD

3567
347
417
355
334
311
293
349
2763

266
263
183
158
135
157
465
1627

13
12
25

79
55

23
18
190

N OO,

CuM
OIL

10009
9703
12506
5331
5337
9963
8491
8366

1330
3952
2924

413
2697
4860
3252

53
46

1905
1530
149

340
211

27

146
29
46
89
95
41

486
205
211
256
305

116

CUM
GAS

10430
9600
13080
5830
5992
11295
9940
9240

1030
4240
5590
990
7250
11880
7720

60
40

7170
8500
5230
7730
6300

50

82
35
g5
500
455
205

351
150
160
179
240

21600

AVERAGE
MCFPD

373
343
436
389
375
353
343
385

206
283
349
330
363
383
351

i5
i0

299
304
523
515
525

13

19
50
20
10

16
10
16
22
13

1137



OPERATOR

BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

BMG
BMG
BMG
BMG
BMG
BMG
BMG

WELL

L-27
L-27
L-27
L-27
L-271
L-27
L-27
L-27
L-27

N-22
N-22
N-22
N-22
N-22
N-22
N-22
N-22
N-22

N-31
N-31
N-31
N-31
N-31
N-31

OOO?OOO
W WY

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs.

DATE

9/1-9/30
2/1-2/29

1/1-17/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
12/1-12/31

7/1-7/31
8/1-8/31
9/1-9/30
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/14
12/1-12/31
1/1-1/31

AVERAGE
GOR

240000
18206

2462
2641
2386
2382
2497
2491
2343
2372
2501

791
465
401
412
392
412
422
440
399

2240
1238
1025
1234
3106
4393

1082
1316
1044
1095
1118
1037
1036

3484
5056
3052
3003
2115
2853
3051

AVERAGE
BOPD

46
58

166
157
165
163
155
160
170
152
152
1440

- 82
86
17
73
76
95
68
66
80

703

182
203
194
185
127

97
988

11

21
15
13
10
14
90

21
18
28
21
22
28
18

CUM
OIL

15
418

3980
4863
4949
2439
24179
1443
3064
4697
3351

2365
1634
2317
1093
1213

947
2108
1911
1753

5291
6303
5833
2771
2035
1457

319

19
297
137
331
270
304

574

89
729
313
260
333
372

CUM
GAS

3600
7610

9800
12845
11810

5810

6190

3595

7180
11140

8380

1870
760
930
450
475
390
890
840
700

11850
7800
5980
3420
6320
6400

345

25
310
150
370
280
315

2000
450
2225
940
550
950
1135

AVERAGE
MCFPD

1200
761

408
414
394
387
387
399
399
359
381

64
40
31
30
30
39
33
29
32

409
252
199
228
395
4217

12

22
17
16
10
15

74
90
85
63
46
95
54



OPERATOR

DUGAN
DUGAN
DUGAN
DUGAN
DUGAN
DUGAN
DUGAN
DUGAN

HIXON
HIXON
HIXON
HIXON
HIXON
HIXON
HIXON

HIXON
HIXON
HIXON
HIXON
HIXON
HIXON
HIXON

HIXON
HIXON
HIXON
HIXON
HIXON
HIXON
HIXON

MALLON
MALLON
MALLON

MALLON
MALLON
MALLON
MALLON
MALLON
MALLON

WEL

LIND
LIND
LIND
LIND
LIND
LIND
LIND
LIND

DIV
DIV
DIV
DIV
DIV
DIV
DIV

TAP
TAP
TAP
TAP
TAP
TAP
TAP

TAP
TAP
TAP
TAP
TAP
TAP
TAP

DF 3
DF 3
DF 3

FF 2
Fp 2
FF 2
FF 2
FF 2
FF 2

L

#1
#1
#1
#1
#1
#1
#1
#1

#3
#3
#3
#3
#3
#3
#3

#2
#2
#2
#2
#2
#2
#2

#4
#4
#4
#4
#4
#4
#4

#15
#15
#15

#1
#1
#1
#1
#1
#1

GAVILAN DOME DATA BASE

RATE vs.

DATE

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-17/31
8/1-8/31
10/1-10/31
11/1-11/15
12/1-12/31
1/1-1/31
2/2-2/29

7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/15
i2/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/15
12/1-12/31
1/1-1/31
2/1-2/29

12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/15
11/20-11/30

GOR

71766
7504
7884
8733
10465
9935
13367
4227

7194
795
795
796
795
796
797

6239
6209
6202
6208
6220
6196
6220

918
918
917
917
218
917
918

62591
9908
13295

1326
1407
1306
1321
8730
3636

GOR SENSITIVITY

AVERAGE AVERAGE
BOPD

156

CoOUdbdbdL-OO

'-§

105
110
108
103

97

93
719

316
265
285
272

40
165

CUM
OIL

128
121
95
i1l1e6
22
15
60
22

2480
3147
11759
1619
3083
3019
2322

355
325
99
11
127
56
41

4133
4235
2154
1970
3824
2140
1944

44
141
95

9789
8211
6844
8426

597
ig14

CUM
GAS

994
908
749
1013
225
152
802
93

1969
2501
1399
1289
2452
2404
1851

2215
2018
614
478
790
347
255

3795
3889
1976
1807
3510
1962
1784

2754
1397
1263

12979
11556
8936
11134
5212
6596

AVERAGE
MCFPD

34
36
31
33
28
30
29
23

82
83
87
86
82
78
74

73
65
38
43
32
32
36

131
134
124
120
i13

89

71

230
64
66

419
373
372
359
347
600



OPERATOR

MALLON
MALLON
MALLON

MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON

MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON

MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON

MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON
MALLON

MALLON
MALLON
MALLON

WELL

FF
FF
FE

HF
HF
HF
HF
HF
HF
HF
HF
HF

HF
HF
HF
HF
HF
HF
HF

JF
JF
JF
JF
JF
JF
JF
JF
JF

PF
PF
PF
PF
PF
PF
PF
PF
PF

RF
RF
RF

2#1
2#1
2#1

1#8
1#8
1#8
1#8
1#8
1#8
1#8
1#8
1#8

1#11
1#11
1#11
1#11
1#11
i#11
1#11

12#5
12#5
12#5
12#5
12#5
12#5
12#5
12#5
12#5

13#6
13#6
13#6
13#6
13#6
13#6
13#6
13#6
13#6

2#16
2#16
2#16

GAVILAN DOME DATA BASE

RATE wvs.

DATE

12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
io/1-10/31
11/1-11/15
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/30
12/1-12/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/15
11/20-11/830
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/15
11/20-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30

GOR

9591
11649
11232

3212
3691
3472
37171
3736
8022
1255
9388
8498

6328
5147
4770
5503
5545
8339
11085

23870
5281
5689
5682
8730

21547

40893

44067

53509

5311
4897
2071
15351
6241
6573
14096
34024
67677

2849
2468
2541

GOR SENSITIVITY

AVERAGE AVERAGE
BOPD

90
96
95
1624

278
288
316
264
244
122
115
120
120
1867

186
256
284
241
254
1717
137
15638

17
70
58
53
40
20
10
11
8
287

72
83
111
88
58
70
45
16

550
16

87
81

cuM
OIL

1077
4719
10438

8609
8919
9471
8186
3657
856
805
720
841

5578
5368
6241
1472
3803
1415

684

322
1260
1725
1644

597

223

270

75

114

2235
2558
3331
2725
872
769
178
252
96

2366
2708
2604

CUM
GAS

10329
5580
11771

27649
32922
32886
30871
13664
6867
1010
6759
7147

35298
27628
29769
41119
21087
11800

7582

7686
6654
9813
9341
5212
4805
11041
3305
6100

11869
12526
6899
41831
5442
5055
2509
8574
6497

6741
6683
6617

AVERAGE
MCFPD

861
1116
1070

892
1062
1096

996

911

981

144
1127
1021

1217
1316
1294
1326
1406
1311
1516

452
370
327
301
347
437
425
472
407

383
404
230
1348
363
460
627
536
406

217
216
221



OPERATOR

MALLON
MALLON
MALLON
MALLON
MALLON
MALLON

MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN

MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN

MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN

MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN

MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN
MERIDIAN

WELL

RF
RF
RF
RF
RF
RF

HAF
HAF
HAF
HAF
HAF
HAF
HAF

HAF
HAF
HAF
HAF
HAF
HAF
HAF

HF
HF
HF
HF
HF
HF
HF

HF

2#16
2#16
2#16
2#16
2#16
2¥#16

#2
#2
#2
#2
#2
#2
#2

#3
#3
#3
#3
#3
#3
#3

#1
#1
#1
#1
#1
#1
#1

#2Y

HF #2Y

HF

#2Y

HF #2Y
HF #2Y
HF #2Y
HF #2Y

HF
HF
HF
HF
HF
HF

#3
#3
#3
#3
#3
#3

GAVILAN DOME DATA BASE

RATE vs.
DATE
GOR
10/1-10/31 2718
11/1-11/15 3686
11/20-11/30 3227
12/1-12/31 9538
1/1-1/31 35631
2/1-2/29 141905
7/1-7/31 20207
8/1-8/31 14827
9/1-9/30 4296
11/1-11/16 12074
11/21-11/30 12384
12/1-12/31 20154
1/1-1/31 24918
7/1-17/31 10685
8/1-8/31 7537
9/1-9/30 5551
11/1-11/16 10520
11/21-11/30 10401
12/1-12/31 19618
1/1-1/31 16465
7/1-7/31 15915
8/1-8/31 38913
9/1-9/30 43723
11/1-11/16 102500
11/21-11/30 31623
12/1-12/31 43236
1/1-1/31 81011
6/1-6/30 2997
8/1-8/31 3978
9/1-9/30 4626
11/1-11/16 21143
11/21-11/30 8100
12/1-12/31 5733
1/1-1/31 5554
7/1-7/31 2342
8/1-8/31 2101
11/1-11/16 6679
11/21-11/30 7027
12/1-12/31 8861
1/1-1/31 18724

GOR SENSITIVITY

AVERAGE AVERAGE
BOPD

85
37
40
30
13

458

24
31
70
27
217
19
18
216

44
54
60
25
24
12
20
239

65
26
21

28
19
12
179

87
62
52

40
41
36
325

69
12
28
31
25
12

cuM
OIL

2550
370
441
751
295

21

386
689
1049
27
1390
325
306

696
1089
907
25
167
280
159

1037
515
314

167
191
95

1819
934
713

140
857
1082

1105
1516
28
183
624
199

cuM
GAS

6931
1364
1423
7163
10511
2980

7800
10216
4506
326
23563
6550
7625

7437
8208
5035

263
1737
5493
2618

16504
20040
13729
820
5281
8258
7696

5452
3715
3576

148
1296
4913
6009

2588
3185

187
1286
5529
3726

AVERAGE
MCEFPD

224
136
129
276
350
373

488
464
300
326
336
364
471

465
410
336
263
248
211
154

1032
1002
915
820
880
751
962

260
219
238
148
216
234
207

162
152
187
214
213
143



OPERATOR

MERRION

MERRION

WELL

KRY #1

0CG #1

GAVILAN DOME DATA BASE
RATE vs. GOR SENSITIVITY

DATE AVERAGE AVERAGE
GOR BOPD

237

1/1-1/31 19631 13

7/1-7/31 1691 8

CUM
OIL

65

55

CcCuMm
GAS

1276

93

AVERAGE
MCFPD

13



OPERATOR

MESA
MESA
MESA
MESA
MESA
MESA
MESA
MESA
MESA

MESA
MESA
MESA
MESA
MESA
MESA

MESA

MESA

MESA
MESA
MESA
MESA
MESA
MESA
MESA
MESA

MESA
MESA
MESA
MESA
MESA
MESA

MESA
MESA
MESA
MESA
MESA
MESA
MESA

MESA
MESA

GR.
GR.
GR.
GR.
GR.
GR.
GR.
GR.
GR.

GR.
GR.
GR.
GR.
GR.
GR.
GR.
GR.

GR.
GR.
GR.
GR.
GR.
GR.
GR.
GR.

GR.
GR.
GR.
GR.
GR.
GR.

GR.
GR.
GR.
GR.
GR.
GR.
GR.

GR.
GR.

WELL

BC
BC
BC
BC
BC
BC
BC
BC
BC

BRO
BRO
BRO
BRO
BRO
BRO
BRO
BRO

GAV
GAV
GAV
GAV
GAV
GAV
GAvV
GAV

GAV
GAV
GAV
GAV
GAV
GAV

GH
GH
GH
GH
GH
GH
GH

HC
HC

#1
#1
#1
#1
#1
#1
#1
#1
#1

#1
#1
#1
#1
#1
#1
#1
#1

#1
#1
#1
#1
#1
#1
#1
#1

#3
#3
#3
#3
#3
#3

#1
#1
#1
#1
#1
#1
#1

#1
#1

GAVILAN DOME DATA BASE

RATE vs.

DATE

6/1-6/30
7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/17
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
1i/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
10/1~-10/31
11/1-11/17
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/11
11/21-11/30
12/1-12/31
1/1-1/31

8/1-8/31
10/1-10/31

GOR

6010
4681
4323
16050
9263
18094
17406
45768
44417

9027
9027
1627
7848
7990
7631
6194
7907

21926
22408
32875
14220
42027

1889
33977
67716

28595
10247
33843
23618
51710
46578

16749
24102
47667
64780
58909
63796
83186

8604
5200

GOR SENSITIVITY

AVERAGE AVERAGE
BOPD

41
64
59
20
24
11
i0

16
103
130
108
100
112
111

[y

[
O WOMWwwwo

[y
OO O N

25

cuMm
OIL

895
966
1543
20
400
85
251
a9
96

1135
2783
3912
1725

800
2234
1886
1661

149
238
104
41
37
36
130
81

19
299
178

55

31

45

239
372

12
109

44
1562
118

371
25

cuMm
GAS

5379
4522
6670

321
3705
1538
4369
4531
4264

10246
25123
29837
13538

6392
17047
1le81
13133

3267
5333
3419
583
1555
68
4417
5485

2259
3064
6024
1299
1603
2096

4003
8966

572
7061
2592
9697
9816

3192
130

AVERAGE
MCFPD

269
301
261
321
218
192
182
206
213

683
230
962
846
799
852
6871
773

218
190
110
34
194
6
316
219

151
113
194
130
100
140

267
345
572
392
324
359
393

110
130



OPERATOR

MESA
MESA
MESA
MESA
MESA

MESA

MESA
MESA
MESA
MESA
MESA
MESA
MESA
MESA

MESA

MESA
MESA
MESA
MESA
MESA
MESA
MESA
MESA

MESA
MESA
MESA
MESA
MESA
MESA
MESA

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

GR.
GR.
GR.
GR.
GR.

GR.

GR.
GR.
GR.
GR.
GR.
GR.
GR.
GR.

GR.

GR.
GR.
GR.
GR.
GR.
GR.
GR.
GR.

GR.
GR.
GR.
GR.
GR.
GR.
GR.

WE

HC
HC
HC
HC
HC

IN

LL

#1
#1
#1
#1
#1

V #1

MAR #1

MA
MA
MA
MAa
MA

R #1
R #1
R #1
R #1
R #1

MAR #1
MAR #1

PRO #1

RL
RL
RL
RL
RL
RL
RL
RL

RL
RL
RL
RL
RL
RL
RL

LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN

#2
#2
#2
#2
#2
#2
#2
#2

#3
#3
#3
#3
#3
#3
#3

B#34
B#34
B#34
B#34
B#34
B#34
B#34
B#34
B#34

GAVILAN DOME DAfA BASE

RATE vs.

DATE

11/1-11/16
11/22-11/30
12/1-12/31
1/1-1/31
2/1-2/29

2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/17
11/21-11/30
12/1-12/31
1/1-1/31
2/1-2/29

2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/17
11/21-11/31
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
10/1-10/31
11/1-11/17
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/20-11/30
12/1-12/31
1/1-1/31
2/1-2/28

GOR

10727
63267
18663
20767
30725

4259

2709
3376
52317
6948
8774
13194
3494
9449

4594

4771
5389
3867
4336
5500
4629
7791
17015

2156
1860
18175
9625
10554
16365
18720

3501
3365
3697
48117
4246
4083
5126
7368
7766

GOR SENSITIVITY

AVERAGE AVERAGE

BOPD

10
3
11
8
6

14

94
68
48
39
30
11
50
33

21

57
47
47
39
17
47
34
15

317
48
32
16
12

12
56
47
37
33
43
35
25
28

CUM
OIL

161
15
89

129

109

228

1416
1489
1394
620
212
263
451
750

512

855
1260
1456

664

120
1088

506

336

556
1250
933
32
171
192
175

2229
1733
1396
9565
532
384
987
560
691

CuM
GAS

1727

949
i661
2679
3349

971

3836
5027
7301
4308
1860
3470
1576
7087

2352

4079
6790
5776
2879

660
5036
3942
5717

1199
23256
1749

308
1868
3142
3276

7804
5832
5161
4600
2259
1568
5059
4126
5366

AVERAGE
MCFPD

108
136
151
128
146

54

256
229
243
253
233
129
197
308

98

272
251
186
169

83
187
141
249

80
83
56
62
15
101
131

252
216
172
170
141
174
181
179
215



OPERATOR

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL
MOBIL

WELL

LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN

LIN
LIN
LIN
LIN
LIN

-LIN

LIN
LIN
LIN
LIN
LIN
LIN

LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN

LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN

B#37
B#37
B#37
B#37
B#37
B#37
B#37
B#37
B#37

B#38
B#38
B#38
B#38
B#38

B#72
B#72
B#72
B#72
B#72
B#72
B#72

B#13
B#73
B#73
B#13
B#73
B#73
B#13
B#73
B#73

B#74
B#74
B#74
B#74
B#74
B#74
B#74
B#74
B#74

GAVILAN DOME DATA BASE

RATE vs.

DATE

7/1-17/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/17
11/20~11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/1%6

7/1-7/31
8/1-8/31
9/1-9/30
11/20-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/20-11/30
12/1-12/31
1/1-1/31
2/1-2/29

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/20-11/30
12/1-12/31
1/1-1/31
2/1-2/29

GOR

7750
3733
3192
3953
3907
3682
3757
4063
4112

19598
21127
29320
24403
27625

20565
21349
25473
38523
66383
71987
19500

19977
17279
16449
17724
26657
19154

89170
14429
27143

53190
15613
12994

9931
10793
37495
50631
74360
42538

GOR SENSITIVITY

AVERAGE AVERAGE
BOPD

54
218
244
225
214
195
213
192
188

13
10

[
WWMNO Wb

[N
GOONOMN NN

32
36
35
32
14
11

CUM
OIL

1683
6772
7314
6975
3641
1947
3837
3657
3570

415
300
219
238

a6

108
86
74
44
81
79
58

173
165
187
192
67
52
302
219
98

210
7217
980
1008
482
109
141
100
119

CUM
GAS

13044
25283
23349
27573
14225

7168
14417
14858
14679

8133
6338
6421
5808
2652

2221
1836
1885
1695
5377
5676
1131

3456
2851
3076
3403
1786

996
2709
3160
2660

11170
11351
12734
10010
5202
4087
7139
7436
5062

AVERAGE
MCFPD

435
936
7178
889
889
796
801
782
816

262
235
199
187
166

74
68
63
188
199
183
45

115
106
103
110
112
111
113
117
111

30
437
424
323
325
454
3176
372
281



OPERATOR

R&B
R&B
R&B
R&B
R&B
R&B
R&B
R&B

R&B
R&B
R&B
R&B
R&B

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN

SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN

HF
HF
HF
HF
HF
HF
HF
HF

IN
IN
IN
IN
IN

D
D
D
D
D
D
D
D

WELL

43-15
43-15
43-15
43~-15
43-15
43-15
43-15
43-15

34-16
34-16
34-16
34-16
34-16

BB#1
BB#1
BB#1
BB#1
BB#1
BB#1
BB#1
BB#1

B&L#1
B&L#1
B&L#1

B&L#2

RDO#1
RDO#1
RDO#1
RDO#1
RDO#1
RDO#1
RDO#1
RDO#1

[ORORCRoN |
Heur3Ha

GAVILAN DOME DATA BASE

RATE vs.

DATE

6/1-6/30
7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31

9/1-9/30
10/1-10/31
11/1-11/16
11/20-11/30
12/1-12/31

7/1-7/31
8/1-8/31
9/1-9/30
i0/1-10/31
i1/1-11/16
11/22-11/30
12/1-12/31
1/1-1/31

7/1-17/31
8/1-8/31
9/1-9/30

7/1-7/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16

GOR

55728
29693
39632
46545
34337
69293
79180
53333

39613
12698
12312
11991

9708

2701
2995
3322
3944
4282
2973
3563
4030

10250
6020
14909

13971

4010
6664
9324
14614
16424
26475
10084
5901

28740
50890
56356
91667
99280

GOR SENSITIVITY

AVERAGE AVERAGE

BOPD

15
11

20

46
54
60
72

133
123
102
108
96
64
78
64

N NN

10
42
32
20
17
13
26

NWU W

CUM
OIL

103
378
383
44
98
147
61
117

31
1160
858
663
1231

3585
3309
1635
2054
1533

451
2026
1538

48
50
11

34

2106
1038
550
383
264
101
713
1135

404
172
87
48
25

CUM
GAS

5740
11224
13990

2048

3365
10186

4830

6240

1228
14730
10564

7950
11950

9684
9909
5431
8100
6564
1341
7219
6198

492
301
lc4

415

8445
6917
5128
5597
4336
2674
7180
6698

11611
8753
4903

440
2482

AVERAGE
MCFPD

239
416
466
410
673
637
483
240

205
526
660
723
703

372
367
362
426
410
192
267
2568

21
10
15

53

282
266
302
295
271
334
257
216

387
324
288
232
155



OPERATOR

SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN

SUN
SUN

SUN

SUN
SUN
SUN
SUN

WELL

O oN O
HHaA

FS#1
FS#1
FS#1
FS#1
FS#1
FS#1
FS#1
FS#1

FSA#2
FSA#2
FSA#2
FSA#2
FSA#2
FSA#2
FsSA#2
FSA#2

FSB#3
FSB#3
FSB#3
FSB#3
FSB#3
FSB#3
FSB#3
FSB#3

FTS#1
FTS#1

FTS#1-E
FTS#1-E

GG#1

HA#1
HA#1
HA#1
HA#1

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs.

DATE

11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
1i1/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31

7/1-7/31
8/1-8/31

7/1-7/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31

AVERAGE AVERAGE

GOR

40089
23621
139615

2533
2060
2128
2525
2667
2378
2105
29176

22195
25292
30122
32395
35884
37120
35008
37137

6550
2800
2197
2851
3548
6663
4919
7263

156636
177222

96712
147825

3224

2688
2924
3042
3160

BOPD

N 0O

54
71
66
54
49
109
52
48

33
26
20
15
11

12

15
14
16
13
i1
12

28

225
226
203
238

CUM
OIL

45
214
13

1404
1918
1120
1027

787

368
1405
1446

990
678
345
294
138

50
244

95

447
370
254
255
177

83
222
137

22
45

73
40

254

6290
6098
3451
4522

CUM
GAS

1804
5055
1815

3556
3852
2383
2593
2099

875
2957
4303

21973
17148
10392
9524
4952
1856
8542
3528

2928
1036
558
727
628
553
1092
995

3446
7975

7060
5913

819

16905
17831
10499
14288

AVERAGE
MCFPD

226
igl
113

142
146
140
136
131
109
106
143

732
660
611
501
354
309
427
358

a8
38
35
38
39
69
39
38

* 431
332

243
211

91

604
660
618
152



OPERATOR

SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN

WELL

HA#1
HA#1
HA#1
HA#1

HA#2
HA#2
HA#2
HA#2
HA#2
HA#2
HA#2
HA#2

HR#1
HR#1
HR#1
HR#1
HR#1
HR#1
HR#1
HR#1

JA#1
JA#1
JA#1
JA#1
JA#1
JA#1
JA#1
JA#1

JAA#2
JAA#2
JAA#2
JRAA#2
JAA#2
JAAR#?2
JAA#2
JAA#2

JAB#3
JAB#3
JAB#3
JAB#3

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs.

DATE

11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-1/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-17/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
i1/1-11/21
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31

AVERAGE
GOR

3029
2446
2725
2049

6435
9774
10726
8211
87383
9566
o398
11391

2837
3130
10617
7768
4455
12157
29058
23162

26019
28062
27180
16785
67333
23240
32738
31906

10379
12279
28395
34693
66521
21660
88865
107549

1224
l688
1344
2560

AVERAGE
BOPD

228
259
201
230

49
31
29
56
49
41
50
35

241
235
128
134
167
87
35
23

14
11
11
15
13
24
15

8

38
24
13
11

17

43
36
27
19

CUM
OIL

3641
1812
3422
3450

1455
810
485

1057
776
327
906
741

7231
6347
1914
2538
2671
611
242
68

420
305
178
293

39

96
160
212

1125
655
215
212

73
103
74
51

1283
961
453
368

cUuM
GAS

11029
4433
9324
7068

9363
7917
5202
8679
6717
3128
8515
8441

20516
19865
20321
19714
11899
7428
7032
1575

10928
8559
4838
4918
2626
2231
5238
6764

11676
8043
6105
7355
4856
2231
6576
5485

1570
1622
609
942

AVERAGE
MCFPD

689
633
548
471

312
293
306
457
424
391
473
384

684
736
1195
1038
744
929
1005
525

364
317
285
259
219
279
249
251

389
298
359
409
208
2779
329
274

52
60
36
50



OPERATOR

SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN

WELL

JAB#3
JAB#3
JAB#3
JAB#3

LL#1
LL#1
LL#1
LL#1
LL#1
LL#1
LL#1
LL#1

LOD
LOD
LOD
LOD
LOD
L.OD
LOD
LOD

#1
#1
#1
#1
#1
#1
#1
#1

ML#1
ML#1
ML#1
ML#1
ML#1
ML#1
ML#1
ML#1

MLA#2
MLA#2
MLA#2
MLA#2
MLA#2
MLA#2
MLA#2
MLA#2

NS#1
NS#1
NS#1
NS#1

GAVILAN DOME DATA BASE

RATE vs.

DATE

11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-1/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31

GOR

2795
30715
2801
4416

1973
2615
2397
2787
2986
2922
2653
2422

7072
6212
5255
4538
5837
8548
8206
9252

11402
6861
6460
7402
7984
8942

12175

14617

9571
2156
4973
6030
4815
5869
10493
14692

4105
2679
13956
2556

GOR SENSITIVITY

AVERAGE AVERAGE
BOPD

17
15
60
11

67
51
50
42
36
37
35
36

61
66
75
15
58
50
46
43

24
29
16
47
47
47
35
28

63
93
57
52
71
16
46
28

73
105
105
130

cuM
OIL

268
120
423
334

1939
1374
844
752
574
294
982
1071

1898
1776
1276
1420

926

398
1051
1043

711
793

63
894
745
3178
629
847

1877
2512
910
989
1239
611
836
770

2181
2831
210
518

CUM
GAS

749
369
1185
1475

3826
3593
2023
2086
1714

859
2632
2594

13422
11033
6705
6444
5405
3402
8625
9650

8107
5441
407
6617
5948
3380
7658
12381

17965
6924
4525
5964
5966
3586
8772

11313

8952
7584

293
1324

AVERAGE
MCFPD

47
46
44
49

125
133
119
116
107
107

94

84

433
409
394
339
338
425
375
402

270
202
136
389
372
423
450
442

599
256
266
314
373
448
487
435

309
281
147
331



OPERATOR

SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN
SUN

SUN
SUN
SUN
SUN
SUN
SUN
SUN

WELL

NS#1
NS#1
NS#1
NS#1

NSA#2
NSA#2
NSA#2
NSA#2
NSA#2
NSA#2
NSA#2
NSA#2

NSB#3
NSB#3
NSB#3
NSB#3
NSB#3
NSB#3
NSB#3
NSB#3

NH#1
NH#1
NH#1
NH#1
NH#1
NH#1
NH#1
NH#1

WW# 1
WW#1
WW#1
WW#1
WW#1
WW#1
WW#1

GAVILAN DOME DATA BASE
GOR SENSITIVITY

RATE vs,.

DATE

1i/1-11/16
11/21~11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
8/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

1/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31
1/1-1/31

7/1-7/31
8/1-8/31
9/1-9/30
10/1-10/31
11/1-11/16
11/21-11/30
12/1-12/31

AVERAGE AVERAGE

GOR

3932
5661
10044
11837

4229
3739
4125
4526
4414
6669
8984
12412

11665
12580
14502

9581
17857
20477
22308
23718

5802
1989
5484
8600
12059
9750
7653
7371

6731
6923
5406
8290
1599
14256
31385

BOPD

54
63
33
25

222
238
239
217
185
129
107

85

52
40
29
29
17
16
16

DO WEO O

12
14
12
12

CUM
OIL

862
502
749
711

6646
6421
4066
4127
3113
900
859
677

1360
1087
458
520
237
109
276
163

121
176
95
85
51
32
121
159

468
311
219
207
187

39

13

CUM
GAS

3389
2842
7523
8416

28108
24005
16774
18673
13742
6002
1717
8403

15865
13675
6642
4982
4232
2232
6157
3866

702
350
521
731
615
312
926
1172

3150
2153
1184
1716
299
556
408

AVERAGE
MCFPD

242
358
289
301

937
889
988
983
859
857
965
1050

610
506
391
293
282
319
342
276

24
11
31
38
38
39
39
39

105
80
70
90
317
70
17



