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e Breeoon i b PLSLL G, 0t Surface | Kind Hollibuston éﬁ 3 W
vty Tu Bt Gas of Job OPEN HOLE District MOOMBA g H
re Ol MR, MC KAY 3" i K :
ce Water Toster MR. HARRIS ‘Witness MR, WOOLDGRIGE DR
Mud N 8 B
e Mue Drillin .
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RESISTIVITY %%L%RE'D$ Net Productive Interval 151! _Ft.
NTEN Ail Depths Measured From—..Kelly Bushing
Feoovery Water @ *F, ppm Total Depth. 2485 Ft.
Fec wery Mud o @ e °F. Maln Hole/Casing Size kM : .
Riciiery Mud Filtrate @ °F, ppro | Drill Collar Length, 383! 102 7/8" PIES
*Aud Pit Sample e @ e °F, Drill Pipe Le‘ngth 7116% D 4,276" %
Yad Pir Sample Filtrate @ °F, - ppm | Packer Depthl(s) 7528'-7534" Fi. e
Lhad Weight 9.7 vis 47 cp | Depth Tester Volve 7512} Ft.
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Gk gravity. o Ol gruvity. GOR . .
Ltec agrovity . e e Chiorides ppm _ Res @ °F
Date ! Choke | Surface Gos Liquid
Time aml oo Pressure Rate Rate Remarks
o psi MCF BPD
14:Q7 B Start B,T. 1845 and clock 10813
1412 | Start BT 1377 and clock 6743°
17:47 ,‘}!A Hydrospring opened in 2 minutes, with
a good blow, ‘
17:50 A__m“ 1060 Gas to surface .in 3 minutes.
17:53 | " 1700
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17:59 | " 2290
18:03 " 2400 " 3,048 Trace Cloged tool
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} »
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_.19:13 " 2090
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©.D. LD, . LENGWE DEPTH
Feversing Sub 6" 3" 1.00°
Haurter Cushiun Valve
ol } D't PYDO o 5" 4- 276” 7116'
Fd Ot Coltars s v6"00" 2 7/8” 383’
] ¥
%Af H.rdiing Sub & Choke Assembly 5.87" 5/8" 2, 60'
1 puat cip valve e e S 87" 4,00
L Daal CIP Sampler o i - : cr 0y
Hydro-Spring Tester . N 5 13 .00 7512
bt
Multipte CIP Sempler .. ... ... Cras
Jocem sl
[xtension Joint R P
- ] ] 1
1
AP Running Case i e 3 4.05 7514
i 11 ]
Hydroutlic Jor s .87 3,30
. | i : {
’ VR Sofety Joint . s! 1.o0Q 2,30 o
Pressure Equalizing Crossover .., .. ..
Packer Assembly e s saa s 7 3/4“ 1.68" 6'15.' 7528
Disteibuter ., ., . PN
Pacler Assembly . . ..., .. ., i, 7 3/‘1"; 1.68" 6.15! 7534
Flush Joint Anchor . ... .. ..., .
Pressure Equalizing Tube . ... . ..
Blanked-Off 8.T. Running Cosa v vy vres
Drill Collars ... uvvunnivinrsnsnnns -
Anchor Pipe Safety Jolnt v\ vvhvsinn. SN 1.50" © 4,10
X 3
Pueker Assembly X20VEE ., .. oiavu, 1.00° .
POCkcfASSCmbIY I A R AR
i
Anchor Pipe Safety Jolnt . ... vvevnn. 2
Side Wall Anchor +vulvuvisivnivsnes
Drill Collars .. vussiryenesnneenses 6 2 7/8" 113.00'

X Over
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i 0 e g Y S s
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Flush Joint Anchor ,\vveunonstrvanss 3! 2,37 27,00
. - ( AL At t L
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FLou 3 icket ng
R 1D SAMPLE DATA Dote  §.2.72 Nomber 100774 éﬁ%
e Preaore L P.S.L.G. at Surface | Kind Halliburton ?_§.
e O ft Gas oL of Job _ (PEN HOIE District _MOOMBA 53
ce O P, WOOLDRIGE a -
ce Water Tester ¥, HARRIS Witness ¢ MO RAY 3
e Mud Drilling z E
Tot Liqud cc Controctor DRILCON # 2 NM 3
"ty o CAPI @ o L EQUIPMENT & HOLE DATA
) Raho o «eu, ft./bbl | Formation Tested Upper Gidgealea '
Elevation 128! Ft.
RESISTIVITY CHLORIDE Net Productive Interval 155! ‘ Ft. ,
CONTENT All Depths Measured FromKe1ly Bushing
Leoovery Water @ °F, ppm | Total Depth 728408 Ft. ‘ ‘
Recovery Mud — @ °F, Main Hole/Casing Stze_ 8. 1/21 [
Kreovery Mud Filtrate @ °F, ppn | Drill Collar Length 4021 D 2. 7/8Y gl
MAud Pit Sample o @ e °F, Drill Plpe Length 124810 .04 2761 ?‘;4’5 i
stud Pt Somple Filtrate @ ‘. ppm | Packer Depthis) 26797685 Ft, o
Ad Weinht 10 vis 44 ___ep | Depth Tester Valve 26651 Ft. :
TYPE AMOUNT Dapth Back ) Surface ) Bottom -
Cushion  NONE Ft, Prgs.‘Vo?ve NONE _ choke 1/4".7/16" Choke 5/8" o |
. | - %
Recovered 105 Feetof slipghtly condensate cut muddy water 5 3% |
Ro(gvfcﬁreg_‘ . Feet of él ‘
41 B |
Recovered Feet of g, % ’ 4
s| B v
.Recovered Feet of Sl | B 1
ZH N I |
Recovered Feet of - G b
— B g ® . = 2 v H ij‘
S a3 A
Remarks. Tool opened @0631; had gas to the surface in 3 minutes. Closed CIP @ g% j ’
' , . , = - 3l ol
0647; closed for 25 minutes - changed Ffrom %" to 7/16" choke = choke nianifold was 2 x5 ‘
o , b
leaking - repaired manifold ~ closed in* for a 93 minute fiiOt closed {n pressure; - i |
Tool reopened for a 60 minute second flow, Took a 90 minute gecond closed in . |& ]
pressure. Off bottom @ 10:52., ;‘ : ]
No, Gouge No, a4 Gauge No, : TR ) : A
TEMPERATURE Gauge No. 1377 S ouae 1845, : ,g TIME B :
Depth: 7667 £t, | Depth: 18341 Et,| _Depth: : Ft. Y L E
12 Hour Clock 1.2 Haur Clock ____Hour Clock | Tool ; AM, 5;
Est °F. | Blanked OffNQO Blanked Off Y14 | Blanked Off Opened “06:31P.M. -y
7836'@ V "Tool AM, ;z% ‘
Actual 246 °F. Pressures Pressures . Pressures Closed  10+52 P.M, bes
Fleld Oftica Fleld ____Office Fiold Offlen Reported | Computed R
Initial Hydrostatic 3928 3952 14075 4_982 _M%‘nute’s Minufes. : 8 g
g o _ininal | 2081 1991 12706 2706 — 1 — 1k | &,
&8 7 "Finat | 3108 3111 }3220 3230 .16 Az 17 LR
& Closedin| 3378 3385|3443 3441 05 91 1§ |3b
9% po _initial | 2516 2577|2807 2843 ==l — 15 |5
3 ow Fina} 2812 2815 = 13070 3082 60 a0 £ g-"
S Closedin | 3383 3372 13448 | 3434 90. T g§
] : - —
‘38 Flow nitial E %
g5 Final @ b_;
¢ Closed in i i ; 3 :
_Final Hydrostatic | 3928 3930 4075 4043 Solemmmmnt ——— 2
L - | “\‘\ o
PaiNTRD INU. 8 A ‘ - -/ LiTTL ,{‘ S e
mver FORMATION TEST DATA e i
o :,.-vr/%/ / ks
. i (( . P
\» l » - B kr s .
"\ 3 : :‘ v e \a
\\ ’ ~ e “‘r'& . @ )
i3 NS > 0.
“ ' e q
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§ DELHT FACTOR - 21 00610
t r
; CoLirg ety ot —eeee—Bottom choke Surf, temp *F  Ticket No 100774
4 T vty [N o 11 ] QFOV“‘] {:-OR S :
%’ ’ | Brie -~ ~Chlorides ppm  Res @ o
Date '
, Surf G Liguid
; Time om ! C;zl;c Plrjr:s::rce Ractse R?Jt:e Remarks
. | pm | psi MCF 8PD ‘
2‘ U121 B.T. # 1845 - clock 10813 -~ starred
A ‘
% 0204 B.T. # 1377 - clock 6743 - started
E | Run tool to 5100'
Waited for daylight
0515 1 Run tool to the bottom,
' 0631 %" i Hydrospring opened
: 0634 " 650 Gas to the surface
0637 " 1400
0640 " 1800
0643 " 2100
0646 L 2380 3,023 |
0647 " *losed GIP - REPATRED GHOKE MANIFOLD,
0822 |7/16"] 850 Opened CIP
0827 ) 1575 -
0832 _____q_" 2125
0837 ! 2140
0842 " 2100 ?
0847 . 2050
-
0852 | 2050 | g
0857 " 2060 A
0902 " 2040 ;
097 " 2030 ‘
0912 " 2075
0517 _ " 2050 -
0922w 2040 | 8,331 Cloged CIP o
1052 Off bottom. o
PRODUCTION TEST DATA MRLie ¢ g ’ -
" N S A\ ' ‘ o I K’%\
N . = K s - : : ‘\?\, i
. . [ g : : . . o // w;\,\q\\l?
> ('? . o Fol ' of LJ’.\:;\\C
: e e z
‘;ko & a @ ;
o ,T s u ,s}‘ ©
, i ° o ) R °
y . ' ;%wf 2
D ey, I)’\; | 7“ P
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Gauge No. 1377 Depth 76€7" i Clock No. 6743 12 phour 5 10077 |
First First ‘ Second i Second Thud Tho! ;
Flow Period Closed In Pressure Flow Period ) Closed In Pressure Flaw Peeicd Colte din Tre o
nzgo Dett. {{%; Tir.rc\’;‘ Dsfl. || g _t_-;; TZ{"}? ng gwfn. .%Egrg 5 Tu;% 3‘.’"' : Log % 122%‘; r.m,fn ,2‘;::; T.mcc_\:: (:;,fM Logl « # E 'T,f
of .000 | 1991 . 000 3111 .000 [2577 .000 2815 e ; C
1| .021 [ 2G35% || .02009 3324 .0695 | 2961 . 0208 3283 | B i ] L
. 2| .035 [ 2185 | .0418 3342 .1390 | 2856 .0416 3306 | -
31 .049 | 2439 L0627 3351 .2085 | 2838 .0624 3320 !
4] .063 | 2658 .0836 3361 .2780C | 2845 .0832 | 3329
g 51 .077 | 2811 L1045 3363 .3475 12820 .1040 3336
] .091 1 2955 L1254 3370 .4170 | 2815 .1248 3340
7] 105 | 3057 || .1463 3372 ) . 1456 3347
gf .119 | 3111 .1672 ] 3374 . 1664 3349
° 9 .1881 3376 .1872 3351
10 | .2090 3379 . 2080 3354
11 .2925 ¢ 3381 , .2912 3361
12 L3760 | 3383 : . 3744 33635
13 -4595 3385 - .4575 3367
14 . 5430 3385 . 5408 3370
; 15 - 6470 3385 . 6240 3372
gl Cauge No. 1845 Depth 7836! Clock No. 10813 hour 12
B ¢i 000 2716 .000 : 3235 . 000 2843 .000 3082
11 .0206 2759* || .0204 13377 .0682 | 3093 .0203 3343
;] 2] 03441 2777 I .0408 3395 .1364 | 3095 . 0406 3266
; 3] 0482 2891 .0612 ‘ 3407 2046 | 3082 _.0609 3377
s | 41 .0620] 2982 .0816 3411 .2728 13084 .0812 3386 "
= 5] .0758 3080 1020 3418 3410 | 3098 .1015 3393 -
‘ 6 ,08961 3145 1224 3423 4090 -] 3082 £ 1218 3400
» ig 71 ,10341 3195 L1428 | 13425 IR, | A Y4} 3403
%, ) | 8| 11701 3230 || 3432 3497 | 1624 3409
: o 9 1836 3430 , .1827 3411 -
5 i 0 22040 | 13432 | .2030 3414 N
O 1} 2854 _ 3436 ‘ _ 2842 3420 -
% 2 , L3668 : 3439 ' 3654 3427 -
: o i3 LERD 3439 . LL6A 3430
i ST 24 5296 2 13661 5278 3432 I
§ , s ; 15 L6310 1 13447 ' an 3434 .
) T g Reading Intervcl A *% e 10T Fekk Minutes
S ‘ REMARKS: % INTERVAL = 3 MINUTES. %% FIRST 10 READINGS = 3 MINUTES EACH - NEXT 4 READINGS = 12 MINUTES EACH AND THE
s . PR LAST READING = 15 MINUTES, #%% FIRST 10 READINGS = 3 NINUTES FACH AND THE TAST READING = 12 MINGTES, T
5 Y/ ARV SPECIAL PRESSURE DATA s
‘ >e
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100774 00 0 12

0.0, 1.D, v LENGTH .DEPTH
Reverting Sub . (AL 30 .00
Woaler Cushian-Volvc
Crilt PipeX-QVER . . AL . &L.276% 12482
Drill Collars ... . S - S [ 4.1 L 2.7/8" Anat
Handling Sub & Choke Assembly .. 5,874 . 260!
Dual ClF Valve S e PN L1 il 400!
Ruol CIP Sompler P i .
Hydro.Spring Tester . 54 R A; 1L 5.00 ' 7665}
Multlple CIP Sampler .. .~ ...
Extension Joint =~ ..., .. RN
AP Running Case - .- .. ... ... oil . 4. .05 72667
Hydraulic Jor . ... . .. — 1l 2Ll 30300
YR Safety Joint L o 5t —1.00u. 2.30k
Prassuse Equolizing Crossover
Packer Assgmbly . civvt i a3 /G 1,681 6,151 76792
Distributor .~ . .
Packer Assembly .. oL ... By . ¥ £\ 168" . .15 .. 7685
Flush Joint Anchor ... ... ... .. .
Pressure Equalizing Tube . ... L1 e
Blanked-Off B,T, Running Case .......
DALCONOrS voiuun e crnsnnvsnn.
Anchor Pipe Safety Jolnt .uv.vvsuses o
PmkﬁflA.fsemb!y uk'ﬂ‘titi.z'llllu;\ﬁl
: : N s
PQC‘&E‘A;Sme‘Y ER A B ANEEADIRE BV K AN x : = . : o L
Anchor Pipe Safety Jolnt . ... .... ., S I Y1 4,100 .
X<OVER 6 1.05" , o
Sidde Wall ABChOF 4vivsvvsanenissen = , i )
6{“1 COUO!‘! SWE R EREAEETRR R v u . 6 1.’2““ e . 2 7/8“ A ‘m..—-l.].'.&,lg—gjn-— \
- X_OVER 6" ’ .85" ’ ’ )
. Flush Jolnt Anchor s vvsvxesnssnrsssn | _5" 2.3 ... s...,ll.._Q_Q._...k 4
BIanked»OH 0., Runn‘nq Lo TY Y- 1. ~ ' 4 -00’ . ...7838"
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FLuID  SAMP / . Ticket
LE DATA Dote 8-8-~72 Number 101076
TeoerPressure o P.5.1.G, at Surface | Kind Halliburton
verivery Cu Ft Gas of Job OPEN HOLE District - - MOOMBA
cc On -
cc Water - Testar A. PAIMER Witness  C. MC KAY
cc Mud Drllllng
Tor Liquid cc Contractor _DRILCON RI.G # 2 sm S
Crovity. . AP @ °F, EQUIPMENT & HOLE DATA
T3 O Ratio. cu, ft./bbl. | Formotion Tes Patchawarra
Elevation 111.1' gr., 128' KB Ft,
RESISTIVITY %%tf%_nsﬁg Net Productive Interva! 48! Ft,
' Al Depths Measured From: Kelly bushing :
Kecovery Waler @ *F, ppm | Totai Depth. 9200' : Ft,
Fecovery Mud e @ . .. °F. Main Hole/Casing Size 8.1/2"
Reccvery Mud Filtrate @ *F, ppm | Drill Collar Length 380! 0. 2.87"
Mua Pit Somple —@ F. Drlll Pipe Lenjth. 8586' 1D..._3.826"
tud Pit Somple Filtrote @ *F, ppm | Packer Depthis). 8995-9003" Ft.
Mud Weight 2.7 vis &7 cp | Depth Test.r Valve 8979' Ft,
TYPE AMOUNT Depth Back Surfuce Bottom
Cushon  None Ft. _Pres, Valve Choke 1/4 & 7/16"Choke 5/8"
fecavered 740 Feetof gas cut drilling mud 2
3
Fecovered Feet of 3
3
—‘
Recovered Feat of 2
[}
<
_Recovered Feet of g
L+]
Recovered Feet of
Remarks Tool opened for 30 minute fiirst flow with moderate blow after L minute,

flow increased with gas to the surfage at_6:35 AM thru 1/4" choke. Glosed tool

thru 7/16" choke, formation

for 60 minute first closed in pressure. Tool reopened for 61 minute second £low

flowed for 6,’1 minutes. GClosed tool for 91 minute

second closed in presgsure,

. SEE RRODUGAION TEST DATA SHEET

TENGERATURE | Gauge No. 1721 Gauge No, 4309 Gauge No, TIME
Depth: 8980 Ft. | Depth: 19197 Ft.| Depih: £t ‘
12 Hour Clock 12 Hour Cloek] . Hour Clock | Tool , AM,
Est. *F._ | Blanked Off N0 Blanked Off _yes Blanked Off Opened 6127  piag=
. Teol O AM
Actual 276 *F, Pressures Pressures Pressures Closed 8 57%‘ P
Fleld Ofilee Field office Field Otfic Reported ] Computed:
Initial Hydrostatic | 4552 4563 4639 4667 Afnutes Minates
. Initial | 303 4630 475 -8020 rsmans i
3 Flov — 1386 419 475 480 30 30
¢ Closed in | 3677 3679 3686 3745 __60 60
2T Flow Initigl | 413 512 503 ‘ 615 s oo
§§ Finol | 413 413 503 486 60 61
- Closed in | 3677 3674 3686 3725 92 91
€3 Flow Initial — i
E 5 Final
¢ Closed in
Fina! Hydrostatic | 4552 4557 4639 4633 b S
Q = Quesfionable Lo
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) mwww”gzu e g @
‘ e & ) “,
vy ¢ o e (ﬁ
N s < u . ,,’ o
o ) Ed
\ i
o) <

R\

DUy ~"dm] - 5aG
uo§o207 |00

PUIDN 85097

B3y
pIad

NISVE ¥9d000

Anc)

<2J045

VI1V4asav HINos

VT 914

"ON 119

*ON 1821

,00¢6 - £006

_ {oAs3ju] pagsay.

Y

uwoN AusdwoD /UMy 9037

.

PR R

IO

‘,,.«.,,-,,m_,u"u

doam R -

73]

=
3

o

it

i <R
s




AR ey
- 4 ‘ R > = )
Xz,
00019
B S 1;
Cawing perfs Bottom choke.- 5/8" Surf, temp *F  Ticket No. 101076 E
Gas groviyDelhi GI Ffactorexyswy..21 3OR {
. Spes graviy. Chloride ppm Res @ *F ;
i TB-TT - i
4 Date  8-8-72 Choke | Surfoce Gas Liquid | !
Time am. i oo Pressure Rate Rate Remarks
g . psi MCF BPD
4
. 1:39 AM 1/4¢ Engaged stylus on Bt 4309 and started
- in hole,
- 2:23 " ' Engaged stylus on BT 1721,
3:25 1 Tool through floor.
6:26 " Tool on bottom. Pacler set.
6:27 " Tool opened with moderate blow,
6:33 " Blow increased to'strong"
 6:35 " 40 69.4 Gas to the surface.
6:38 " 65 101.1
2 o
6:41 " 85 126.3
__6:44 " 90 132.6 T
casar // ¥
6:47 v | 100 145.2
6350 " 115 164.1
» 6:53 " 120 170.5 ’
t‘ ©
6255 " 130 183.0
H ' . - el
; 6:57 n | Rotated DCIP for closed in period. cen
% 6:59 wofo 138 . 189.5 . : , Lo
: 7.5 " 120 | 170.5 ; : e °T‘*‘J
| ‘ —~ s
% 7.11 " 190 145,2 ,
5 7. 14 " 95 138.8 .
o . [T o . o
M , 4 oo ; : RN |
! 7:.91 " 85 126.3 - g Ry
7427 n | 70 | 107.4 e -, , |
7:30 " 60 94.7 0 "
7:35 n_|_ 50 _82.1 E
! 7:57 7/16" v , L Rotated DCIP for second flow period, - R
-0 7/16 90 495.5 ;
2,07 7/364 100 466.0 | o
8:17 7/16M 100 4660 _ .
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Cusing perfs e Bottora choke Surd, temp °F  Tizket No 101076 §‘
Gas gravity _ O gravity:. k . GOR Page 2 ,
Spec gravity _ - Chlorides ppm Res ) J= }
Date !

| Choke Surface Gas Liquid ! »

Time am. e Pressure Rate Rate Remarks
’ pst MCF BPD

pm.

B:22 AaM | 7/16'] 95 445.8

8:27 7/16" 95 445.8

8:32 7/16" 90 425.5

8:37 7/16' 90 425.5

8:47 7/16' 90 425.5

8:52 7/16" 90 425.5 ~ p 1
e i g
i o
F i E
 8:57% 7/16" 90 __425.5 Rotated tool for second CIP, S
10:29 , Lifted tool to unseat packer B
and come out of hole.
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N -y .
z.e
b [ I " Ticket
3 Gauge No. 1721 Depth  8980" | Clock No, 6615 12 hour . hee 101976
: First Firct Second | Second Third Third
Flow Period i Closed In Pressura Flow Period Closed In Pressure Flow Period : Closed In Pressure
.nn.:;) gfn. %:"L? 'nrz% gfﬂ. Log -; [ TE:{‘? m.?oo Defl, Tz':;;_ n% Defi. |} o0 i_‘_;. 8 {T}? ' 'rm;)o Defl. TE':":‘?’ ;1 r.:;o Defl oot + 8 T:r m
ol -0600 | 463 | .0000 419 L0000 | 512 -0000 | 413 T
. 1] .0328 | 306 || .0412 1101 .07304__ 413 .06504 1312 T
i 2i .0656 | 328 L0824 ] 15658 13941 421 .1292 1907 L
3{ .0984 361 .1236 2107 .2058} 419 . 1904 2367
32 S J 4} 1312 | 380 .1648 2482 L2722 416 .2516 2723 _
: SN ~ - 5} L1640 | 397 . .2060 .} 2805 I .3386] 416 .3128 2995
\ i 6| L1970 | 419 i .2472 3057 | 4650] 413 || .3740 3208
7 \ J 7 28864 3266 L4352 {3267
A A 5 § . 3296 3433 .4964 3439
/ \J 9 .3708 3570 .5576 3595
0 L4120 3679 |l .6190 3674
1 Wi 1)
7 ¢ = 12 i
P4 i3]
i 14 i ‘
j 15 i It
- Gauge No. 4309 Depth 9197! Clock No. 10813 12 hour
of -00600j 802 j .000C| 480—~-3  .000 615 0000 486
I 1 -0335] 528 I 0404} 1145 .G738% 480 . 0668 1370
; 21 .06707 506 i .0808 1696 14081 492 .1269 1958
3} .1005] 46T L1212 2159 .20791 494 .1870 2413
= 41 13407 455 ~1616 2534 27491 489 L2471 2763
o o s| 1675} 469 I .2020 2852 .3419 | 489 .3072 3059
-~ ; &l  .2010}, 480 . 2424 3134 4090 | 486 .3673 3269
28 7 ‘ 2828 13336 L4276 3429
* g .3252 3501 4875 3549
‘. 9 .3636 { 3639 . 5476 3650
t 10 L4040 3745 . 6080 3725
% 11 T A
i 0 N 12
; /// ) i3 o
L= J 1
15
- Reading Interval 5 ) 6 : 10 2 Minutes
REMARKS: *First interval is equal to 11 minutes, **10 mj S
L omomes s SPECIAL PRESSURE DATA —
i : 30 s ﬁ '
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¢ . ’:5' v g o it o "
101076 00018
0.0. .0, LENGTH DEPTH i
] i
Reversing Sub 7.10" 3" .98 é
water Cushion Vaolve ‘ ’
Drill Pipe 431 3.826" 8586° ;&
........ = a8
Dnit Collars . 6.50Y 2.87"___ 3?0 :
Cross over sub 6.75" 2.8?" 1 ' :
Hondling Sub & Choke Assembly §. YAl 5/8': 2; 68
. Dua! CIP Valve . ... vvev eeraes 5,03" .87 4
L] Dudl CiP Sampler . ; :
Hydro-Spring Tester . ...... . bl L 75" 5.01 8979 3
] Muttiple CIP Sompler ... ..., .0 v
Extension Jaint ) 3 c:
m 5" 3.06" 4.05" 8980" g !
i AP Running Case . . . e ; 1,
il .03" 1.75" 5! !
! Hydroullc Jar 5.03 | & %
¥ ; Iy 2,23
\_/ VR Sofety Joint 3 L
E-.‘: Pressure Equalizing Crossover . . .. ...« . . ¢
= " .68 7,957 8995’
- Packer Assembly Ciaeea vaveae 7 3/4 1.68 5.95
" .68" 1.99" }
Distributor . . .. 5 1.68 ?
Packer Assembly 4 caiss i nar i arves B
Flush Joint Anchor ... .. . e " '
Pressure Equalizing Tube .. S "
Blanked-Off B.T, Running Casew% ...
Drifl Collars s evisvieve waessvorese
Anchor Fipe Safety Joint «.vs vevivos :
Packer Assembly +vunerrnesreriraras 7_3/4" ¢ 1.68" 5.95
R ‘
Packer Assembly covvvessiniiaicnins
u " '
Anchor Plpa Safety Jélnt .. io vy 5 1.50 4
SldeWa“AnchOI‘u...;n.n-n.“.. “ va— !
Cross over sub . 5,50" 2.50" 1.05' | 1
; Lo . ;;f'/:/\ :
Drill Collars ) 6.50" 2.8 ¢ 140,25 i,
Cross over sub 6.60" 2.38" .82" B R
: Co W " s
FmshJO]nl’AnChOf. eoxvadéveavines 5'00 - 2‘37 iy B ‘!
ot B " ! 05! 0197 1
Blanked-OHf B, T, Runilng Case s ysvesn S 2,401 4,05 , 3 ; ‘1 |
PAINTED IN Uiiihy EQUIPM ENT DATA LITILIS vorie aw a/d2 Y . i ;
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00G20
i' . 1D SAMPLE DATA Ticket §'§ 1
- Vo ) Dute 8-14-72 Number - 101077 i
£2 L
CorBeenare oSG, ot Surfore Rind Hallibusto v 4
B ofJob __ OPEN HOLE District . MOOMBA 5
cc Ot ; = }
ce Water Tester MR, SCOTT ‘ Witness -~ MR, GALE gs I
¢ Mud | it =5
Tet Ligud sc Contragtor DRILLING CONTRACTORS RIG # 2 - DR : g ; vl
ety APl @ _SF EQUIPMENT & HOLE DATA , L
v O Ravo cu, #t./bbl, | Formation Tested Iirravarra ,
Flovation. - 128 ! KB lll. 1 ! Ground Ft, fr
RESISTIVITY CHLORIDE Net Productive Interval ];19 " , Ft,
CORTENT All Depths Meosured FromKeLly Bushing 4
Reoovery Water @ *F, —ppm | Totol Depth. 995?5 Ft. .~ :
Feieny Mud @ *F, Main Hole/Casing Size.....8% N » . 1
Fecavery Mud Filtrate @ *F. ppm Delll Collor Lencth#, - 430 = 1.0 2 87" = &~ ‘
Mud Pit Sample —— @ e °F, Oril Pipe Length . 9299 1.D z 2 i
ANud Pit Somple Filtrate @ *F, ppm. | Packer Depth(s) 9137 =9765" - Ft, P
AMud Weight 9.8 vis 40 cp | Depth Tester Valve 9740 ’ Ft, 1
TYPE AMOUNT Depth Back Surface . Bottom ' ¥
Cushion None Fi, P:& Vo%c Choke  1/4-7/16" Choke 5/8" L
2 N
Fecovered __0?00 Foet of Slightly gas cut mod ? gé‘ e ¥
kecovered Feet of 3 § :
3 a
Recovered Feet of 21|y o * L
- ] ~ ;I‘ o g}
< £
Recovered Feet of X ?3 ; L{‘- s
Recovered Feut of ] Q'QUESTIONABLE _— E 54 § ;
Remarks _ SEF_PRODUCTION TEST DATA SHEET 5
3 o 5 o
3 A
<
* : B
TEMPERATURE Gauge No, 17721 Gaupe No, 4309 Gauge No, e g : .
A Depoy; 9742 11| Deptne 9901 - ri] pepin: N Y I E = : '
N 12 Hour Clock . LHour Clock ... Hour Clock | Tool" CAMLIE L BT
& Est. *. | Bianked Off NO | Blonked Ot Yes Blanked Off Opened 13:40PM. [ 1B | [H ‘
o ' . Tool OAMLY =]
Actual 285 ep Prossures ' Pressures Pressurss Closed 18:1]1 P.M, (|
l I — Fleld Office 1 Fleld Office _ Field Oifice | Reported | Comauted | §g : T i
& initial Hydrostatie | £907 4923 | 5003 _1.5003 e . . " Minutes | Minutes J R i
1] Fiow 0itlal | 24818730 | 307 1 10640 N P ) 53 P
EF Flow et TAL3 408|419 422 , TR Y g L
; & Closed in | 4060 4041 | 4078 4050 N : 60 .1 .59 AT
Fiow —itiel [ 358 177130 17391 17159 . S =
," : g% ™ “Final | 386 388 419 402 60 60 8 |2 ,
e ¢ Closed In | 4005 4003 [ 3994 14011 - 2120, .1.1%20 E 3
F! Initial | — N ; - — et | e .
a’r Eg oY " Final I T = :
. -9 X [773 "
; Closedin | - . . —— ‘ e , . ] i
1 |_Finol Hydrostatic | 4907 sl 4943 ... 14950 . iconiene ; —— cmemmt o
3 , , g Z,
g e FORMATION TEST DATA s .
"f ’ (; ' E o s & " A .
) 0 6 v.,»
] ) : & ,”E - = L4 " r
B ) o J
. ‘ . ) o ‘, )
[ ) l L@
g o
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00021
g perfs — Bottom choke Surf, temp ¢ Ticket No 101077
Cas grovity Ol gravity GOR ~ :
“er grovity Chlorides ppm _ Res @ *F
Date . Choke | Surtace Gas Liquid
Time ami oo Pressure Rate Rate Remarks
b m. psi MCF BPD
09:45 Stylus engaged bottom BT 4309’
Clock #7588
10:32 A Stylus engaggd top BT 1721
) -,L Clock # 7582
10:40 Start tools in hole
13:22 1 Tag bottom and make up head
13:40 1/4" Hydrospring open with a weak ’b'low
B L/4" developing into a fair blow
13:49 ‘ /4" 20 44 |Gas_to surface
13:55 1/4" 40 69 After this resding I exchanged the
. _ 3000 1bs, pauge with 600 1lbs, gatge on _
- the_control head,
. 14:90 1/4V1 80 120
14:03 L4t 100 1446 ’
__14:06 144" 110 158
14309 146" 125 177
14:1% |Closed toal for inital closed jn period,
15:11 7163 . Opened ool fo;.'» second_flow
15:16 7/16%..90 &26
15:21 2168 105 436 .
15:26 7/16%. 110 507 A -
15231 77168 110 507 The surface pressure stabilized at liOF
PSI for the remainder of £low period. :
 16:11 Closed tool for final closed in
_18:11 Came off b:ai:t’om, disxnantled “}“‘ead and
' started out of hole,
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Gauge No. 1721 Depth 9742° ! Clock No. 7582 12 hour . - 101077
) i . I Toes
First i First Second ' Second Trrd Closed ir Pros:
Flow Period H Closed Ir. Prassure Flow Period Closed in Pressure ; Flow Perv Closed in Pressore
ol .000 873 g . 000 408 .000 1713 9 5 .000 388 _ Lo -
1] .0459 | 284% .0342 1293%%| ,0667 | 380 .0815 11951 - -
2} .0787 | 295 .0753 2107 . 1334 | 388 . 1630 _2740 | S
3} . 1315 §| 331 L1164 2677 .2001 | 388 2445 3186 S
41,1443 1 353 .1575 3096 .2668 | 388 .3260 3452 .
st.1771 | 383 1986 3394 .3335 | 388 L4075 3622 S
6} .2100 | 408 L2397 3597 {i .4000 | 388 4890 3740
Z ' .2808 3759 | . 5705 3830
8 .3219 3877 i . 6520 3901
9 .3630] 3967 . 1335 3956
ic 4040 4041 .8150 4003
1 ] -
-1 -
13} -
4 1 .
T I 3
Gauge No. 4309 Depth 9901! Clock No, 7588 hour
o} .000 1064Qf ,000 | 422 i .000 712 D00 402
1| .05731 304% || .0342 | 1368%i. 069 391 4 .0876 2017
2} 0811} 316 |} .0753 2156 1.138 402 L1652 21791
3} 11493 346 . 1164 2729 1 .207 402 2478 3213
«F 14871 374 1575 3120 it .276 402 3304 3468 |
s} .18254 399 §i ,1986 3412 11 . 345 402 L4130 3636 -
6l .21601 --22 .2397 3625 || .414 402 .4956 3756
7 " .2808 3773 .2182 3843
8 - .3219 . 3894 .6608 23910
9 .3630 3980 T434L .3966
10 4040 4050 8260 4011 —]
12
13
14
B , ,
Reading laterval 5 ; 6 - : 10 . 12 Minutes
REMARKS: % *_Ei:sx_inteﬂal_x’i%ual to°7 minutes *%-5 minutes
“Q~QUESTIONAB ,
LITTAR'S

FRINTED IN U8, As

SPECIAL PRESSURE DATA

e 3

¢¢000




sl N o e B R e
o "
’k
]
i IR
‘ i 101077 00023
4 . 0. D, 1D, LENGTH DEPTH
P,. | . 710" 3,007 98"
everung Sub
,_ vuter Cushion Volve
' Drill P:pe 4%" 3‘826" 9299'
&' D+ttt Collars L . 6'50“ 2’87“ 430'
A X.0. SUB 6.,75" 2.80" 1.00!
Hardiing Sub & Choke Assembly ... 3. 87:: 5/8:: 2. 68:
% Duo! CIP Valve . ... v 0203 .87 4,00
e semper R 757 500 9740"
Hydro.Spring Tester i e L 2 d
p—'—1
r___J Muttipte CIP Sampler e
v Extemsion Joint L
AP Running Lase L 5.00" 3,06" 4,05! , 9742 ~
‘ Hydroulle Jar o i \ 5.03" A 1. 75“ 5. 00'
VR Safety Joint d, 00" ‘ 1,00% 2, 23"
Pressure Equatizing Crossover - .., ..
Pocker Assembly ... L., e 7.15" 1,.68" 5.95! 9757"
Dustributor AR R 5,001 _1,68" 1,99! ¥
Packer Assembly . . .. ... covan 1.5 ..._1--68” 5.95' . 9‘765{ i
Flush Joint Anchor ... ..., ......
Pressure Equalizing Tube ..
Blonked-Off B,T. Running Case ....... ‘
B
Drill Collars . ....... R P
Anchor Pipe Safety Joint I R
PockerA.ssemblY.....»M.H;Hu“. q
o i
1
i
Pocker Assebly o vavn v as e rsrens 7
06 " L ont
Anchor Plpe Sofety Jélnt . ... oo ... 5,007 1.50 4,00 s
v . /,'// EE
L . B - : &
. n - " [ ‘
Side Wall. Anchar X0, +8ub 1rrrrrie 6.50 2,50 1.05
! . W i " . . : N : " N
| DAl Qollars .. cvvveanneserennenns 2’28” ‘ . 832?3 - , o f
i o . . . L
| Ve San il ' - ; \ B
t Flush Joint Anchof «yvvvevnanraaveys 5.00 : 2.37 . 43 00 ' 1 % R N
i )| Blonked-Off B.T, Runnlng Case +..vvvv 9000 _2,44" 4,051 . 9901! B
i - ' DR 1
§ PAINTED IN VU.8,A, E LITTLE'S 90216 3N :/u J M . e
i 3 PO . - R a ’{'ﬂ‘*, e L o .
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00024

BIG LAKE

- D.S.T. EVALUATION (GAS3)

t

Date ql.lly.g].-‘.laglzz...' ‘vell NO ‘. .4“....-...? D.‘S.T. N‘O ..QA;l.‘. ':..
- | . o | 1314, fr.
Interval Tested ..334.5.7.685], Recorder Depth: Top . N s
’ ’ - ‘ ' - Bottom ..2082.. ft.
Recordef Useé:kﬁm@%Bottom
COMMENTI‘S':
Valid D.S.T. Unstabilised second flow period.‘  Calculations
have been done and are as follows:
DATA:
Elevation (EL) o «;ﬁai.lft.'
surface Pressure AP) (1) }%QQQu'psia
R , (2). .%lQQ._psia‘ _
Choke Sizes ‘ (1) .§§%g. in. . e ’
) (2) e o s 00 ¢ j.rlo ’ ’ :
' Gas Gravity-(G) ' .Q..7.55,
Compressibility Factor (z) .0.89.32 5 ,
Slopes (m) Initial - 353,000 psi /cyecle
pes Final . 210Q,.000 psi‘/cycle
Well bore Radius (xrw) . Q..354. ft.
| Gas Comprassibility (C) 0~QQQ213psi—l
surface Temperature (Ts) ....230 OR : ‘&‘
Choke Factor (Fp) (1) . 1.143. ‘e
’ (2) - 3-872, RECEIVED

25 AUG1972
A DEPT. OF MINES
SECURi1 ¥

20077



Final Flow Pressure (Pf) Initial

3279,

Permeability

Based on gross sand of: 74 ft.
Based on net sand of: - 45 ft,

indicated-Flow
Capacity

A Final 3164..
Extrapolated Static Pressure (Ps)
' Initial 3414..
A Final 3403..
‘Flow Time (t) | ' ,0.0118'
Total Flow Time (to) 0.0528
' Gas Viscosity (u) - 0,0204
Temperature (T) .. 004,
Porosity (&) e o33
PRODUCT EQUATION |
- Fpx P . |
Flow Rate = x 24
| % = VexTs
Transmissability ,%? - 1037 x QqgaT
m
Theoretical Flow Kh = Kh %
Capacity ' o EHA
Average Effective 'Kh
K=

3200 quzT Log(O.472b/rw)

(Khz) = Ps2 - pf2

. Theoretical Fiow Cap

Damage Ratio

Indicated Flow Cap

** Not real value .

psig

psig

psig

psig

days

days

cps

°Rr

%

INITIAL - FINAL  UNIT
L I '3.3.0.8 [ ] .9.2.9.9. MCFD A
..13566 45581 na-ri/
' ' cps.
o o 0207070 CE ) ».9.3.0‘ md"ft
.o . o30-'7.4 ) -1.2.95.7 7 md

o e -6. °.]560 . 02000.06.7 md

P -20;7020;1 P .5o'8.8¢' md"'ft

1. 0%* 1.5 -



00026

‘Page 3
PRODUCT EQUATION - INITIAL  FINAL  UNIT
Indicated Absoclute
Open Flow Rate o
: 2 o
"Max. OF_, = Oq* Ps -
1 psZT T pg2 ..42669 59.0.2.9. MCED .
; ) . QO Ps ' -
Min. OF_ = =4 11875 25316
2 \'Ps2-—Pf2 * ® 8 O 0 0 0 T e @ e e e e MCFD
" Theoretical Absolute
" Open. Flow Potential Rate i _
Max. OF, = OF, X DR ..5%685 0 10334 werp
: 87 74
Min . OF = OF X DR o n]:]: . 05o - 3.'709.70 Y MCFD

a4~ "2

Approx. Radius of

Investlgatlon
_\ / Kt ‘ \/ Kto .
39.2 ¢/4C 39.2 ¢/u C
Based on gross sand: 74 ft. - ' i ...QQ.. ..%%Z.. ft.
Based on net sand: 45 ft. ...49.. ..320Q .. ft.
Potentlometric .. . _ (gpr-gp)+(2.319pPs) ..363.. ..338.. ft.
Sur face : - o . _

Barrier Distance

2 R
_Eij—3793 ra QVJC) = 2.303 Log g;ea

..N.‘(AOQQ ..N./ODOQ. ft'

KT

Where -ra = distance to anomaly in feet

' flow time in hours

©a = shut-in-time at intercept p01nt of two
slopes describing anomaly, hours.

=
i
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BIG LAKE

D.S.T. EVALUATION (GAS)

Date All.g.u’s.t. .2.’. .l- 7.2. ‘qell NO - o .4.‘. . e @ & . . D.S .T. NO e o .2 .. L] .’... -

n B B ,7.6.67. ft K}
Interval Tested 75?5.?,7599.. Recorder Depth: Top :

‘Bottom ..J837.. ft.

Recorder Used:}Q%ﬁbettom

COMMENTS :

Valid D.S.T. Unstabilised second flow period. Calculations

~have been done and afe_as follows:

DATA:

. Elevation (EL) _ l ' ..128  ft,
Sur face Preésure AP) (1) .2380 psia
» _ (2) .2040 psia o
Choke Sizes (1) .144.. in. s
. ' (2). -7/16. in. S
Gas Gravity (G) - o 0.756.
Compressipility Factor. (z) 0.8359 5
: “Initial 524,.QQQ. psi_/cycle
»Slopes (m) - Final 443,60Q;-p$i2/cycle
Well bore Radius (xrw) Q~3§4, ft.
Gas Comprassibility (c) 0-0Q929Q., psi”
Surface Temperature (Ts) ..260, OR.
 Choke Factor (Fp) (1) 1.143.
: (2) 3.873.



- Capacity

Indicated Flow

Final Flow Pressure (Pf) Initial 3227..
Final 3078..
Extrapolated Static Pressure (Ps)
| | Initial  3%44,,
Final 3445,
-Flow Time (tf 0:9}}§.
Total Flow Time (to) 0,0533.
Gas Viscosity (u) 0,0204,
Temperature (T) .,?9?.
Porosity (9) e. .13,
PRODUCT " EQUATION
V ' . Fp x P
Flow Rate = x 24 .
' % VG x Ts
Transmissability ‘%? - 1637 x OgzT
} _ A m :
,Theoretical Flow ' Kh = Kh <
Capacity - M - M
Average Effective . K Kh
" Permeability h
Based‘on gross sand of: 95 ft.
Based on net sand of: 70 ft.

(Kn,) =

Ps?

3200 Q%uzT‘ Loq(0.472b/rw)
- Pf2

Theoretical Flow Cap

Damage Ratio

Indicated Flow Cap

»_00029

Page12
psig
psig
psig
psig
days
days
cps.
°r
% .
. INITIAL FINAL  UNIT
.3280Q.. .9Q34., McCFD
_ : » cps.
..132.. ..430.)  ma-ft
.-n 013'2;390 . 040.0503. md
...1:89 6,14 4
000]0.402-0 003-30500 md"‘ft
0, 9%%* 1.2 -

real value



A'UUOBO

distance to anomaly in feet
flow time in hours

il

Where -ra

H
i

slopes describing anomaly, hours.

CL.N/A..

= shut-in-time at intercept point of two

Page 3 '
PRODUCT | EQUATION INITIAL - FINAIL UNIT
Indicated Absolute
Open Flow Rate
‘ Ps? -~ Pf2. . ..20886 | 44860 pycpp
. 0, Ps -_ -
Min. OF, = = . 9414 20209 "
2 \’PSZ—sz ® ® e o e 0 0 ® o o 0 0 0 MCFD
Theoretical Absolute
Open Flow Potential Rate . ~
Max. OF, = OF  x DR ..26886 53832 yopp
Min. OF, = OF, x DR L. 24124251 yepp
‘APProx. Radius of
Investigation . B
\
b= Kt . M Kto -
- V39.2 gucC 39.2 gu C
S N L 24 90 :
Based on gross sand: 95 ft,. cceeose ceesnee ft.
‘ 28 104
Based on net Sand: 70 ft. ® e 00000 o e @ 0 s 00 ft-
Potentiometric ... _ (gL-oD)+(2.319Ps) .278...  280.... ft.
Surface } :
Barrier Distance
_ 2 .
_Ei(—3793 ra quc) ~ 2.303 Log T+0a
: i BGa
KT |
.. N/A. ft.
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~ Temperature (T) 736 R

00032

BIG LAKE

'D.S.T. EVALUATION (GAS3)

Date August 8,.1972. well No ...%...eeee D.S.T. NO eeuBuenen
Top  ..8980. ft.

‘Bottom ..2197.. ft.

Interval Tested ?993.7,??99.. Recorder Depth:

Recorder Used: xReapr/Bottom

COMMENTS :
Charts indicated.Very-tight.formation. Gas Faro 466 MCFD in last
flow period stabilized. Recovered 740 feet of gas cut drilling mud.

Calculations have not been done due to insufficient closure in the

pressures build-up. .

DATA S
Elevation (EL) : -, .128 ft._
Surface Pressure AP) (1) ceee.. PSia
) . (2) T e & e ® & O pSia » ‘
Choke Sizes . (1) '%7§16 in. S B
A (2) T eeesen ino : '
Gas Gravity (G) ' ceoceon
Compreséibility Factor (z) ... ... 5
. Inj.tial ® e 00 0 pSi ,/CVClG
. ¥ . - =20, 7S
Slopes (m) Final sess0. psi/eycle
Well bore Radius (xrw) = .Q.354 ft.
Gas Comprassibility (C) ..{..T psi
surface Temperature (Ts) ceesss OR
Choke Factor (Fp) (1) 1343
: (2) .3.67.2
Final Flow Pressure (1) 466 psig
(2) 475 psig
o
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00034 -

"BIG LAKE

D.S.T. EVALUATION (GAS)

Date Bugust 14, 1972 well No ..4 ....... D.S.T. No ...4..c.cn
| Top  .9742.. ft.

Interval Tested 9765 £ 9905, Recorder Depth: _
R ) s Bottom .220%2... ft.

Recorder_Uséd: Frp¥Bottom
COMMENTS :

Charts indicated very tight formation. Calculations haveAbeén

~done, RecoVered'7OO feet of slightly gas éut mud,

- DATA:

Elevation (EL) L A28, £t

Ssurface Pressurc A(P) (1) ’,Jﬁp.. psia

: (2) .J‘-Z.S.._pSia )
Choke Sizes () /A in. L Sy

(2) _‘.7./01-060 Ain- .
Gas_Gravity (G) | - 0,755,
0.997

Compressibility Factor (z) J=7701.

. _
. : R 22,000, . pPsi_/ >
Slopes (m) Initial 9.9000 psiy/cycle

Final 17,622,000, psi”/cycle
Well bore Radius (rw) 0. 30%. frt.
Gas Compressibility (c) 0.000213, psi-l
Surface Temperature (Ts) .. 9280, OR.'
Choke Factor (Ip) (1) 1,143,
(2) 3:672,



Initial

Final Flow Pressure (Pf)
' Final

Extrapolated Static Pressure (Ps)

Initial  .4740Q
Final - - .4630,
- Flow Time (t) o _ 0.0213
‘Total Flow Time (to) ' - 0.0632,
Gas Viscosity (u) ' 0.0204
Temperature (T) . — AT
Porosity (@) : ' - | .. .12
'PRODUCT  EQUATION
Fp x P
Flow Rate = == X 24
' % VG x Ts
Transhissability %% = L8637 x Og=zT
_ m
Theoretical Flow Xh _ Kh "
Capacity - Va -
Average Effective x = X
Permeability ~ h
Based on grosé'sand of: 65 ft.
Based on net sand of: 39 ft.

Indicated Flow
Capacity

(Kh,) =

3200 quzT Log(o.472b/rw)
Ps2 - pfé

-Theoretical Flow Cap
Indicated Flow Cap

Damage Ratio

00035

Page 2

psig
psig

psig

psig

days

days

cps

°r

o%

INITIAL FINAL  UNIT
.83, U525, wMeFp
s e e 0 e eo0 oo o eie o md—ft/
cps.
. o .0...2.2. . 00.,07050 md—'ft
.0- ° oO-O- 3.4¢ .O-; ooclolos_ rﬂ d
h QQ'0000-5-6¢ .0...0.]'9 -2 md
00..02. o o Parii R, md—ft
1.1 -



00036

.Where -ra = distance to anomaly in feet
flow time in hours
©a = shut-in-time at intercept point of two
slopes descrlblng anomaly, hours.

H
I

Page 3
PRODUCT EQUATION ~ INITIAL FINAL = UNIT
Indicated Absolute
Open Flow Rate
2
A'Max. OFl = Qg Ps :
: ~ ps? - pf2 ...384.  ..229. mcED
. Qy Ps -
Min.. OF. = == 184 527 o
2 JE;;T:EE;? ceeeasee  eev&d. MCrD
Theoretical Absolute
Open Flow Potential Rate
Max. OF, = OF, x DR i..2920 329, MeFD
Min. OF4 = OF, x DR ...202 0 327 MeFD
Approx. Radius of
" Investigation
,/ Kt ‘ \/ Kto
39.2 gucC 39.2 ¢/a c
Based on gross sand: . 65 fe. L. L9, c..2:2. ft.
- Based on net sand: 39 ft. ...2:4. Y PV ft.
Potentlometric p.¢ _ (EL-GD)+(2.319Ps) ..1218, . 1009 g,
Surface . . _ - _
Barrier Distance
-37 - |
( 93 ra ﬁ/xc) = 2.303 Log g+9a
KT @
N/A N/A
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DELHI INTERNATIONAL OIL CORPORATION

WELL TEST SUMMARY PAGE 1

Lat 28° 15' 29" g

o
Viell: Big Lake #4 Location: Long 140 14' 18" E
Field: __Big Lake Pool: Toclachee Tested By: ,
Casing Size:__7" OD____ VWeight: 263#/ft Grade: _Mxd.  Producing Interval: 7586-7914
Tubing Size:.3%" OD Weight: 9.3%#/ft _ Grade: _J55 __ Producing Through: _Tuking
Well Blown __48 hours ‘ Description of Blow: __None —
- Gas Gravity:___0.76] Source: Calc,. Mean Annual Surface Tenmp _OF
Liquid Gravity: Source.: B.H. Temp: __282 OF  Source:_Max. Thermom
- INITIAL SHUT-IN PERIOD  Date Shut-In: Jan?25 Time: 1400 Tot. Shut-In 48 hrs.
Time of Observation Observed Pressures
pate | Time| - Shut-In Time Tubing Casing - Wellhead Remarks
: Hrs. psig | psia psig | psia Temp. -OF
Jan 27 | 1400 48 .0 2829 2844
1973
FLOW PERICDS Approximate Duration of Flow Periods 2 hours
~ Run No._ 1 _____Duration of Run____2 hrs. Orifice Size 1.75 _ Meter Run_.3.068" ID
High Pressure Separator - Operating Pressure psig Temp. Of
Low Pressure Separator - Operating Pressure psig Temp. Of
Flowed well on 16/64" choke : :
: : Flow Wellhead Readings Meter or Prover Data - Water
Date |Time | Time Tubing | Casing | Temp. Pf Huw Temp. | Condensate | pi,q.
' Hours psig psig OF psia Ins OF Frod.-Bbls | ppis
Jan 27| 1430 0.5 2619 110 490 104 60
1500 1.0 2608 | 110 490 108 68
1530 1.5 2601 10¢ 420 107 13
1600| 2.0 | 2608 113 490 108 83 Nil 1 1.50C

INTERMEDIATE SHUT-IN PERIOD (For use with Isochronal Type Tests)

nate |Time Shut-In Time Tubing Pressure f;asing Pressure ‘Wellhead Temp.
’ ’ Hrs. psig psia psig’ psia : OF
Jan 2711630 0.5 2836 2851 NOT GOVEN 113
' 1700 1.0 2841 2856 " o . 112
11730 1.5 2845 2860 " " 111
1800 2.0 2842 .. 2857 ! ! ‘ 109
Run No.__2__Duration of Run._2__ Hrs. Orifice Size 1:75 Meter Run or Prover Size 3.068
Eigh Pressure Separator -~ Operating Pressure _..____ psig Temp. OF
Low Pressure Separator - Operating Pressure psig  Temp. OF
Flowed well on 20/64"™ choke : :
Filow- Wellhead Readings Meter or Prover Date Water
Date |[Time - Tinme Tubing | Casing | Temp. PL Hw . Temp. Condenfaﬁe Prod-
lours psig psig | OF psia | 1Ins OF. Prod.-Bbls | phls
Jan 2711830 0.5 2463 106 585 _l44 84
1800 1.0 2479 108 585 143 - 82
1930 1.5 2491 110 585 143 _B2
2000 2.0

2500 110 | 585 144 84 1.308 1.500

PD 28
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' DELHI INTERNATIONAL. OIL. CORPORATION

WELL TEST SUMMARY  PAGE 2

For Use with Isochronal Tests

00033

. Shut-In Time Tubing Pressure Casing Pressure Wellhead Temp.
Date Time : : : -
Hrs. psig psia psig psia OF
Jan 272030 0.5 2839 2854 NOT |GIVEN 104
: 2100 1.0 2848 2863 I 99
2130 1.5 2848 28063 " " o8
2200 _ 2.0 2848 2863 ' " " 94
Run No. _3 Duration of Run___2  hrs. Orifice Size __2.,25" Meter Run: 3.068"
High Pressure Separator - Operating Pressure_______ psig  Temp. OF
Low Pressure Separator - Operating Pressure psig  Temp. OF
- Flowed Well on 24/64" choke
Flow Wellhead Readings . _Meter or Prover Data Water
Date | Time | Time Tubing | Casing | Temp. Pf Hw Temp. C?nd?nsate Prod-
Hours | psig psig OF psia Ins OF Prod-Bbls Bbls
JJIan 27 12230 Q.5 2326 106 | 495 60 72
2300 1.9 2352 107! 495 60 74
2330 1.5 2366 1121 495 61 76
2400 2.0 2376 115] 495 62 78 1.667 ~11.591

For Use with Isochronal Type Tests

Date | Time |- Shut-In Time ' Tu@ing Pressu?e : Ca§ing Pressure Wellhead Temp.
Hrs, psig psia psig psia CF
.Jan 2810030 0.5 2844 2859 107
0100 1.0 2850 2865 100
0130 1.5 2848 2863 ~ 96
0200 2.0 2843 2863 92
Run No. 4 Duration of Run__2 hrs. Orifice Size 2.250 Meter Run or Prover

Size: 3.068

High Pressure Separator - Operating Pressure _ psig  Temp. Of
Low Pressure Separator - Operating Pressure psig  Temp. - OF
Flowed well on 28/64" choke setting
Flow Wellhead Readings Meter or Prover Data ' Water
Date Time | Time Tubing |Casing | Temp. Pf Hw Temp. Condensate Prod-
: Hours | psig psig OF psia Ins op  |Prod-Bbls Bbls
Jan 28 10230] 0.5 2026 110 495 124 78
0300 1.0 2071 116 495 126 81
03301 1.5 2078 120 | 495 129 84
04001 2.0 2088 124 495: 130 86 1.350 2.383

For Use with Isochronal Type Tests

. Shut-In Time Tubing Pressure Casing Pressure Wellhead Temp.
Date | Time - - - :
Hrs. psig psia psig psia oF :
Jan 2830430 0.5 2847 2862 114
0500 1.0 2852 2867 106
0530 1.5 2853 2868 100
Q600 2.0 2852 2867 100

Remarks :

PD 28
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DELHI INTERNATIONAL. OIL CORPORATION

- 00040
WELL TEST SUMMARY PAGE 3
FINAL STABILIZATION FLOW PERIOD
Run No.__5 Duration oflhn124.2ars. Orifice Size_2.25Meter Run__ 3.068" ID
Flowed well on 24/64" choke '
‘ p;ow nglhead Réaalngi Meter or Prover Data Condensate Water
Date | Time | Time ,Tub}ng Casing Temp. Pf Hw Temp. Prod-Bbls/D Prod -
Hours psig psig OF psia Ins OF Bbls /D
Jan 28 0630 0.5 2366 117 495 68 72
Q700 1.0 2381 121 495 69 78
0730 1.5 2386 122 495 710 84
0800 2.0 2395 123 495 71 90
0300 3.0 2406 127 495 12 100
1000 4.0 2416 127 495 72 103 16.4 22.0
1100 5.0 2418 128 495 72 100
1200 6.0 2422 130 495 71 104
1300 7.0 2425 136 495 71 112
1400 8.0 2425 133 495 72 112
1500 2.0 2427 141 495 12 106 11.5 23.7
1600| 10.0 | 2426 144 | 4951 72 107 ' ’
1700} 131.0 2426 143 495 12 107
1800] 12.0 2427 153 495 72 107
19004 13.0 2426 149 495 72 107
2000} 14,0 2428 146 495 72 104
2100| 15.0 | 2428 148 | 495 | 72 103
22001 _316.0 2425 150 495 12 102 10.1 23.0
23004 17.0 2426 151 495 | 72 102
- 24001 18.0 2426 149 495 72 101
‘Jan_29 0100]| 19.0 2427 145 495 72 . 100
0200 20.0 2427 144 495 72 29 11.2 22 .4
0300! 21.0 2427 146 495 72 100
040041 22.0 2428 148 495 72 29
05004. 23,0 | 2428 148 495 12 99
0600| 24.0 2427 NOTT _GIVEN 11.4 21.5
0615 24,25 N FOR P i BUILD-UP QBSERVATIONS.

SHUT-T

RESSUR

PD 28



For use with Isochronal Type Tests

DELHI INTERNATIONAL OIL CORPORATION

WELL TEST SUMMARY

PAGE 4

FINAL BUILD-UP PERIOD

00041

Tubing Pressure

Casing Pressure

Wellhead Temp.

) . Shut-In Time
Date Time Hrs . psig psia psig psia OF
Jan 2910630 0.25 2852 2867 143
0645 0.50 2858 2873 133
0.75 2860 2875 130

0700

NO FURTHER SURFACH

OBSERVATIIONS MADE.

PD 28



DELHI INTERNATIONAL OIL CORPORATION :
. \ WELL TEST SUMMARY  PAGE 'S 00042
| | CALCULATION SHEET |
CASE 1: FLOW THROUGH METER ‘RUN
Run No. HW(in wtx) | (pzfa) pilég C(,:rllilll::) I;}E b gl;‘
;0 108 490 1.750 83 .0524 .220
2 144 . 585 1.750 84 - .0524 .246
3 62 495 2.250 78 .0706 .125
4 130 495 2.250 86 .0706 .263
5 72 495 2.250 99 .0706 145
CASE 2:.FLOW THROUGH METER RUN 3.068" 1.D.
Run No. Fy Fg Fee pr pr Fip
1 663.42 1.1463 0.9786 1.0331 1.0068 ©1.0000
2 ' 663.42 " 0.9777 1.0398 " "
3 1223.2 " 0.9831 1.0347 " "
4 1223.2 n 0.9759 1.0328 " "
5 1223.2 " 0.9645 1.0298 " "
_FLOW THROUGH METER RUN (Continued)
~ Run No. Fy Y e TP MCE Hour MOFD
1 1.0002 .9973 771.956 | 230.043 1 177.583 4262
2 1.0002 .9972 776.135 | 290.241 225.266 5406
3 1.0004 .9983 1433.590 | 175.186 251.145 6027
4 1.0003 .9963 1417.689 | 253.673 359.630 8631
5 1.0004 .9980 1399.463 | 188.786 264.198 6341

PD 28
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BACK PRESSURE TEST -~ SUMMARY SHEET » - 00043

| Lat 28° 15' 29" § S
Well: Big Lake #4 Location: Long 140o 14' 18'EField: Big Lake
Pool: _Toolachee Tested hy: __Agnew Calculated by: DG
Casing Size: 6.276" I.D, Tubing S5ize:2.992I1.D. Produced Through: __Tubing
Perforations: _ 7586 - 7914 Length of Flow String:  7527'
Properties of Well Effluent.Spec.Gravity ‘ Pc Tc

HoS_N/A _p.p.m.

A. TFLOW TEST DATA

| Tubing Casing - Calculated Gas Flow {Condensate| Total | Water
Run No. psia psia Sandface Press, Rate - |Prod- Flow Prod.
psia MMCFD Bbl/d Rate. | Bbl/d
MMCFD
1 2623 Measured __4.262 { Nil 4.262 18.0
2 2515 . i, 5.406 15.7 5.429 18.0
3 2391 : - " ' 6,027 20.0 6.045 19.1
4 2103 " ' 8.631 16,2 18.646 | 28.6
5 - 2442 " 6.341 A1l.4 6.351 21,5

B, BOMB MEASURED PRESSURES Datum fromKB 7700°'

Flow Rate iy , Corr. Press. @ .| Corr. Press. @
. No. Date Time Depth Run Depth - psia Datum - psia Remarks
1 Jan_27 1600 7500 3210.48 3223.06
2 " _ 2Q00 . 3085.72 3098.30
3 ! 2400 ! ' 2960.67 2973.25
4 Jan 28 0400 " 2692 .36 2704 .94
5 Jan 29 Q615 ' " 2954, 90 2967 .48
C. SHUT-IN DATA
Shut-In Pressure - psia Shut~in Shut~-In Pressure - psia- Shut~Tr
No. Wellhead Sandface | Time-~Hrs. No. Wellhead Sandface |Time~hrs
Initial 2844 3460.91 48 ' :
1: 2857 3465 .42 2
2 2863 3461 .41 2
3 2863 3455 .91 2
4 2867 13448 .9Q 2

D. PLOTTING DATA

Pf; sz X 103 P |p 2 x 103 P 2—P 2 X lO3 Q Total-MMCFD

, .S s £ s _
3460.91 11.978 3223.06 10.388 1599 | 4.262 _
3465 .42 12,008 3098.30 - 9,599 2410 5,420
3461 .41 11,981 2973.25 8,840 3141 £.045 -
3455,91 11.943 2704 .94 7.317 4626 8.646
3448.90 11,895 2967.48 8,806 3089 A 6.351

A0 F. _16.7 MMCI'D, n_0.72654

Total Volume of Gas Produced During Test _ 8 3Qw__MMCF/CONDENSATE 17.6 Bbls.

Remarks: TWQ STAGE SEPARATION UTILIZED, BUT LOW PRESSURE FLOW RATES WERE
BELOW METERING SENSTITIVITY.
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00045

BIG LAKE #4

OPEN FLOW POTENTIAL TEST

JANUARY 27-30 1973

70 80 So 100

50 60

40

30

20

Q MMCFD

i
) }
; i
| | :
ik 3l ! R
! L 1 :
i i
- i |
| il i
t
4 .
SRR ! I
1
L] i
1L
| ! “
ST RSTHS ST S N S sl I
RIS Q w”“ n.W _w nl W D ‘W U_ K by N S AIU.~ N
S @ & & o Q 0 > S Q 3 S S S Y
- o « ~ -] w A g - ~ - -3 o o~ w th) ¥ - ~ -—



00046

| carrnalial

" The Australian Mineral Development Laboratories
Flemington Street; Frewville, South Australia 5063 Please address alt correspondence tothe Director
Phone 79 1862, telex AAB2520 _ Inreply quote: AN3/51/0 - 3301/73

PART REPORT 1 'NATA CERTIFICATE
: 27 Tebruary 1973

Mr H.J. Hannah

Production Manager

- Delhi International 0il Corporation
" GPO Box 2364 : _

ADELAIDE SA 5001

- REPORT AN 3301/73
YOUR REFERENCE: . _ Purchase Order A 19337
LOCATION: . Big Lake &
IDENTIFICATION: | As listed
DATE RECEIVED: 7/2/73

Enquiries quoting AN 3301/73 to Officer in Charge please

Officer in Charge, Andlytical Section: A;B; Timms

P

for F;R; Hartley
Director

This laboratary is registered by the Natioral Association of Testing Authorities,
Australia. The test(s) reported hercin have been performed in accordance with
its terms of registration. This document shall not be reproduced except in full.




00047

(gi;i>@mmma§@ﬁ

AN 3301/73 | 2.
Well tested: '~ Big Lake No. & Ex 27
Date tested: 29/1/73 0330 hrs
Type of test: - |
Type of sample: ' High pressure gas
Source of sample: ' . i
Field sampling‘conditions: Press. 480 psi  Temp. 99°F
Reference: Purchase Order A19337

RESULTS: OF ANALYSIS

Oxygen plus argon <0,02 % mol»vbl

Nitrogen B 0.20

Hydrogen -

Helium ‘ . -

Carbon dioxide _ : - 16.5

Methane o _ 76.6

Ethane L ' 4L.89

Propane ' 1.21

i Butane . 0.122

n Butane - 0.200

i Pentane ) 0.055

n Pentane \ : 0.052 3
\Hexaﬁes - 0.048 N
Heptanes ‘ 0.060

" Octanes and higher hydrocarbons 0.063

. Calculated Gas Density

(relative air = 1) 0.761

REMARKS :
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AN 3301/73

Well tested:
. Date tested:
Type of test:
Type of sample:’
Source of sample:
Field sampling conditions:

Reference:

RESULTS OF ANALYSIS

Oxygen plus argon
Nitrogen
Hydrogenb
Helium _
Carbon dioxide
Methane

Ethane

Propane

i Butane

n Butane

i Pentane

n Pentane
Hexanes
Heptanes

Octanes and higher hydrocarbons

.Calculated Gas Density
(relative air = 1)

REMARKS :

Big_Lake No. &4 Ex 34

19/1/73 0245 hrs

High pressure gas

o
Press. 480 psi Temp. 100 F
Purchase Order A19337

<0.02 % mol vol
0.22

15.9

77.1
4,88
1.18
0.145
0.230
0.075
0.064
0.055
0.063
0.088

0.758

00048
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AN 3301/73 - ' » 4.
Well tested: o Big Lake No. 4  PD 53

Date tested: : 29/1/73 0330 hrs'
Type of test: ' |

Type of sample: Low pressure separator gas

Source of sample:

Field sampling.conditioms: Press. 6 psig Temp; 920F

Reference: » Purchase Order A 19337

RESULTS OF ANALYSIS

_Oxygen plus argon ' <0.02 -7 mol vol-
Nitrogen - 0.05 '
Hydrogen C -
Helium -
Carbon. dioxide 32.3
Methane E . 41.3
Ethane 11.1
Propane - 6.85
i Butane . 1.33
~n Butane . T 2.54
i Pentane o 0.980 .
n Pentane " 0.925
Hexaﬁes ' 0.830
Heptanes o 0.935

Octanes and higher hydroéarbons 0.860

Calculated Gas Density .
(relative air = 1) 1.156

REMARKS :
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AN 3301/73 AR . 5,
Well tested: Big Lake No. 4 - PD 64
Date tested: 29/1/72 0300 hrs
Type of test: ' - o

Type of sample: Low Pressure separator gas

Source of sample:

Field sampling conditions: Preés; 6 psig Temp 92%F

Reference: » . Purchase Order A 19337

RESULTS OF ANALYSIS

.Oxygen plus argon <0;02'%_mol vol
Nitrogen 0.05 ‘
Hydrogen | _ | -

He 1ium .. ‘ -

Carbon dioxide ' 32,3

Methane : 40.8

Ethane 11.1

Propane | ‘ | 6.80

i Butane : ~1.38

n Butane 2,58

i Pentane . - 1.01

n Pentane 0.97

He xanes. ’ ' 0.90

Hep tanes ' 1,04

Octanes and higher hydrocarbons 1,07

‘Calculated Gas Density 1.169 -
(relative air = 1) A

REMARKS :
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(;g;j commsiical
AN 3301/73 - 6.
Well tested: . Big Lake No. & Ex 31
Date tested: : ' , 29/1/73 0245 hrs
Type of test: : - . '
Type of sample: ' Low pressure condensate

Source of sample:' -

. ) o
Field sampling conditions: Press, 6 psig Temp. 93°F
Reference: . Purchase Order A19337

. RESULTS OF ANALYSIS

The sample was released to air pressure and temperature by displace-
ment with saturated brine solution to yield gas and liquid. The
relative volume of each was measured, both fractions were then anal-
ysed chromatographically and the results combined mathematically to
give an analysis of the sample as submitted.

The sample yielded oil and gas iﬁothe ratio of 410 millilitres oil
and g o5 litres of gas at 27 C and .765,2 mm pressure.

Flash Gas Analysis

Hydrogen 1.20 _
Nitrogen . : 14.2 % mol vol
Carbon dioxide | ' : 8.90

Methane . ' ‘ A 44,6

Ethane | 13.0

Propane | 8.50

i Butane “ - 1.76

n Butane o 3.10

i Pentane _ . 1;23

n Pentane - 1,07

Hexanes 1.00

Heptanes 0.87

Octanes and higher hydrocarbons 0.57
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Calculated Composition of Sample as Received

Hydrogen

Nitrogen

Carbon dioxide

Methane

Ethane

Propane

Butanes .

Pentanes

Hexanes

Benzene

Heptanes

Toluene

Octanes _
Xylenes plus ethyl benzene
Nonanes

Cs aromatics

Decanes plus C,» aromatics

Undecanes plus aromatics

Dodecanes plus aromatics
Tridecanes plus aromatics

Tetradecanes plus aromatics

Pentadecanes plus aromatics

Hexadecanes plus aromatics

Heptadecanes and higher hydrocarbons

‘Specific Gravity of C,; +

= To follow when oil received.

REMARKS:

<0.002
0.002
0.002
0.005
0.002
0.066
0.54
1.03
1.78
0.96
4,64
6.72
10.4
11.42
8.53
7.05
10.16
6.83
6.45
6.41
4.85
2,87
2.55
6.93

(from A.S.T.M. Distillation)

% by Weight

00052
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AN 3301/73 | ' : 8.
. Well tested: | Big Lake No &4 PD 74
Date tested: : 29/1/73 0230 hrs

Type of test: -

Type of sample: Low pressure condensate
Sourcé of sample:‘ ' - _

Field sampling conditions: Press. 6 psig Temp; 940F

Reference: Purchase Order A19337

RESULTS OF ANALYSIS

.The sample was released to air pressure and temperature by displace-
ment with saturated brine solution to yield gas and liquid. The
relative volume of each was measured, both fractions were then anal-
vsed chromatographically and the results combined mathematically to
give an analysis of the sample as submitted.

The‘sample yielded o0il and gas iuothe ratio of 411 millilitres oil
and 0.05  litres of gas at 27 C and 765.2 mm pressure.

Flash Gas Analysis

Nitrogen ) 4.00 % mol vol
Carbon dioxide - 33.5

Me thane ' 35.2
Ethane : 11.2
Propane A ' ' 6.80

i Butane ' 1.58
n Butane E 2.80

i Pentane o ' 1.06

n Pentane . 0.95
Hexanes . : _ 0.88
Hep tanes : 1.00

Octanes and higher hydrocarbons 1.03
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AN 3301/73 - 9,
. , Calculated Composition of Sample as Received

" Nitrogen | ‘ 0.001 %Z by Weight
Carbon dioxide ) : 0.01
Methane : 0.003

‘ Ethane S ‘ 0.002
Propane o 0.20,
Butanes 0.69
Pentanes | ' 1.12
Hexanes : ‘ _ 1.95
Benzene o 1.05
Heptanes | 4,79
Toluene _ ‘ 7.00
Octanes : 10.43
Xylenes plus ethyl benzene ' | 11.72
Nonanes ‘ 8.66
Co aromatics 6.84
Decanes plus C,o aromatics - 10.22
Undecanes plus aromatics 6.90
Dodecanes plus aromatics : 6.06
Tridecanes plus aromatics 6.03
Tetradecanes plus aromatics 4 .49
Pentadecanes plus aromatics ' 2.97
Hexadecanes plus aromatics ' 2.04
Heptadecanes and higher hydrocarbons 6.83

Speéific Gravity of C,7» + (from A.S;T.M. Distillation)

= To follow when oil received.

REMARKS:
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e The Australien Mineral Development Laboratories

Flemington Street, Frewville, South Australia 5063 . Please address éllccrrespondence tothe Director
Fhone 791662, telex AAB2520 | Inreplyquote:. xn3/51/0 - 3301/73
REPORT COMPLETE ) NATA CERTIFICATE

27 April 1973

The Production Manager
Delhi International 0il Corporation
GPO Box 2364

ADELATDE SA 5001

~ REPORT AN 3301/73
YOUR REFERENCE: K Purchase Order A19337
'LOCATION: - . Big Lake &
MATERTAL: - ' Condensate and water
IDENT IFICATION: - ~ As listed
DATE RECEIVED: S 172/713

Enquiries quoting AN 3301/73 to Officer in Charge please

Officer in Charge, Analytical Section: A;B. Timms

for F.R. Hartley
: Director

pkm

prronen .

e 1973

This laboratory is registered by the National Association of Testing Authorities,
Australia, The test(s) reported herein have been performed in accordance with
its terms of registration, This document shail not be reproduced except in full,




Well tested: : Big Lake 4

Date tésted: R  29/1/73

Type of test: ' - -

Type of sample: - Condensate

Source of sample: : Stock tank

Field sampling conditions - _
Reference: _ Purchase Order No. A19337

RESULTS OF ANALYSIS

Kinematic Viscosity 1.049
Specific Gravity at 15.6°C (60°F)

A.P.I. Gravity at 15.6°C (60°F)
A.S.T.M. Distillation

Initial Boiling Point 74
10% recovery 111
20 127
30 136
40 146
50 163
60 180
70 . 204
80 236
90 280
94.0 300
Weight distillate -~ 75.9
Weight residue. 5.10
Loss 1.35
Recovery » . 98.3
Residue after distillation A

Specific Gravity at 15.6°C (60°F) 0.83
Pour Point » ‘ { -5
Flash Point 8"
Aniline Point » 30

Sulphur (X.R.F.)

0.012

0.818
41.5

grams

grams

‘grams

7%

7% by weight

00056

centistokes/second at 37.82C
(100°F)
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SAMPLE NO.

00057

WATER.ANALYSIS REPORT

CHEMICAL COMPOSITION

JOBNO. S Fc //73

DERIVED AND OTHER DATA

g Mo
mg/! me/l _

Cations . , Conductivity (E.C.) uS/em at 25°C /0,/700 Miltigrams
Calcium (Ca) 00 £Q.... _ : o’
Magnesium Mg) At e F A o - Total Dissolved Solids:

Sodium (Na) 2WOQ | L0 L. a. Based on E.C. .
Potassigm (XK) 077 T b.  Calculated (HCO;=CO;) épzjé ,,,,,,
fron (Fe) ... ;.j .................. Of... c.  Residue on evaporationat 180°C

Anions Total Hardness as CaCO3, LS
Carbonate (60 7 OO Carbonate Hardness as CaCO; Wiehu
Biéarbonate (HCO;) ... X257 .. 37 ......... Non-carbonate Hardness as CaCQO, XEs
Sulphate (S04) ... XHO. o Total Alkalinity as CaCO, S /8o .
Chloride (Ch T RO 76 el Free Carbon Dioxide (COz)
Fluoride (F) s s Suspended Solids e,

" Nitrate (NO3) oo st Silica (Si0,) .,
Phosphate (POL) s esreermamesenemecenecons Boron (B)
| TOTALS and BALANCE | Units
Cations me/ | Anion me/| Reaction—pH '5‘ .....
QIR J05:.3... Turbidity (Jackson)

diff A /s, 7 .sum o’&? S % (A—X—I—Q—) ...... 07 ............. Colour (Hazen) e,

- —Sodium-Abserption-Ratie- yf ’*'/ -
Sobiy m/rorm. cHTrenr Bidrio
. &G Raxs L -

NEITIC ..ot eee et eee st svasas s arseebane e HUNAIEd oo SUPPLY oo TR T EINEL .

............................................................................... SeCtion ..ovvveiiiiiie e eieser e e DEPth I{oie

Address ................................................................. Hole NO oo .Date Collected 0)7/'7\’) ......................

.............................................................................. Water Cut .ovevee e Samplé Collected by

.............................................................................. . Water Level..ooiienicineesevcieneenneennen. Date Received ..o

REMARKS:

for Director
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PRESSURE BUILD UP SURVEY

BIG LAXE {4
Date: A ~September 26-29,
Depth Tested: 7747' KB
Lubricator , '
Pressure: In Amerada
‘ Deadweight
out Amerada
. Deadweight
SHUT IN :
TIME HRS. PEIG KPA
L o-3.1 2105.9 14520
[/ 2105.9 14520
1 249¢.6 17214
2 2504.8 17270
3 2507.5 17289
4 2513.0 17327
5 - 2513.0 17327
6 2515.7 17346
7 2518.5 17365
8 2521.2 17384
9 2521.2 17384
10 2523.9 17402
20 2532.1 17459
40 2543.1 17535
60 2551.3 17591
64.5 2554.0

17610

1977

(]

—

B Lry. 2007

1337 psig
1358 psig

2158 psig
2143 psig

-

00008

(9219 KPA)
(9363 KPA)

(14877 KPA)
(14775 KPA)

REMARKS

Flow
S.W.I.

2100 HBrs 26/9/77

POH 1330 Hrs 29/9/77

’r
o o e

Sl e e N



S‘TPJJC PRESSOF?E

GRADIENT

WwELL BI1& LAKE 4

1EST DATE Mty SEPTEMBER AT

DEPTH /& ELS51sce GRADIENT

DEPTH R KEGRADIENT

| (FEET) /o) v IFT | (METRES) &% 44 IM
LWBRICRIOR /46§ LUBRICATOR 14506 —
20TT Q2415 00574 | 609 ¢ 155G 12976
40T 23709 0.0547 /2/01 2 /635) 12369 R
ECTT 24778 p 0523 (15228 /7056 1-L2057 W
L3S7T %4966 00494 /%é & 17218 (-1156 &1
6974 25239 0.0465 |25T7 7406 1-050F <
JO74 25294 0.0855¢ |a/56-2 1749% | 245G
N7F 25376 0.0¢20 |W8E-6 /750! (.§750 §
774 2837.¢ O-CopD |’Aq7-[ 77501 0 .0vco W
737% 25458 5 .op20 |J04TF.6 /75 75 2.544,Q
74T 254p 5 o CcoTo  |227%. 5728 0 .goco -
752 25485 o oroD |22G3:3 /73'73 0 -cTTO
7574 2S5/ 3 0 -0S60 Q%Og'é 17595 -4"(;4—05
7624 235540 0 .p540 |2223 -5 /'76"2 /- 2500
7674 28568 0.0560 |30 17833 | .250D
772 5895 p-Cs4p |R3sh3 17652 1.24(8
7774 25595 6.opop | 23695 7652 0.0TTO
7524 2s62.2 0 - 0g4p |2354-S 1710 1:1765
2874 Q5650 00560 |auwco -0 (7690 /.3/5§
792*/]1 _-25—70.9__ 0-/0%0 A4/5-2 ]7727 34_342 .
DTAD NEIEH T
FRESIrRE = 2143 K36
= /14779 r/%

- 3000

8000

1000

2000

4000

5600

6000

7000

3000

10000




- | _STATIC TEMPERATUAE.
- v 1000
“  GRADIENT |
wELL BlE LAKE 4 | 2000

TEST DATE Q%A SEFPTEIrBERIGTT .

- o -+ 3000:
DEPTH 727%° GRADIENT DEPTH  7Z77/ GRADIENT o
(FEET) °F° IFT | (METRES) ‘¢ UM e

LUBRICATOR BELotw RHNGE | LUBKICATIR BELOW RANEE -
20vO  gelow RAvEE | 6096 Betow gvee 400
HTTT  geron RANGE | 12782 Betow rKANSE <
6oTD 370 28G5/ &
T4 2686 - |aws 6 1259 N
7274 2¢h.4 2277/ 1265 L]
2374 000G 22476 127-2 Q 6000
T4 pg2.2 . 22 /1279 .

7S24 303 4 2293-3 /256
7S7% 2645 ' 23086 1292 ' ,
Ze2¢  2¢4 | 2323-8 /297 7000 -
2674 245 4. {23390 /297 |
7724 9fps . 23543 /310§
77724 9929 2369 -5 /332
D524 56 23845 /353 .
7§74 o5 . |24up0 1358 8000
7924 2778 | 2as52 18606
19000
0000 s Zed | has Ak Q6o D
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WELL : _Big Lake # 4 Ps = 3600 Kpa
ORIFICE SI1ZE . 34.a25 mm (315 " T = 1 . "C.
7T 325 ;A 3.433

LINE  SIZE._.: . Off = o2 Kpo -

.. . Cumulahve.. Production to end of Auqus+

Number_ of hours onlme n Aususf = (-l hours. i
3

= 0567 . en-nio*"

= |251-962 m3x0O°

Production_in Ausubf —

, o T e, - MR
;A:Lezncae_.ﬁ_o_w__v:ale_ Aususl’ = (______,_,Z_@cn,_._.)_x.;.w = 6020 m3X10_Zd_‘

i 1 o)

_;Numbec_cf_dayA_pnjén_LMM&L_B&&m;sbm_h_mML&b_
e an@m&m_gjggma_wmsm =lame
/._&__-"-_-.-A.nﬂ.ust mAQthmdMQo, _

/

= 2] -7192 =
. Prodluction _upta o1cohes 30/ 8.

:ﬁ:j@__cumulaﬂue Production e .
= 151962 __m3x0°

e E_44437.139 _MMSCF

= o.00n.. _mxwt/d

Flows Robe  just _pror to Shut la s
¥ s oam  emscE s

D e,

¥ N-B. Accuracy of flow rale s qucshc.anoble clue 1o dimm\(j-(;\ ol:d-g‘;u;\a cornfider
Hfferential pressure regd.n'a o cttached choms.
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4
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00066
ISO - CHRONAL AND BUILD-UP SURVEY

Welk.............] SN C TP V2T e cniive SOOI Date:..... 3O/ S/ FE e
O 525 1ax .
Lubricator Data: @ s53a 1221
Pressure with DW.T..... 50 3 L. @B QELEIEORD PR et
Time Pressured....... LTOO MBS, Time Depressured..... {X.¢ Nz 2= S
Time Run in Hole.... /i 2. 0BS v Time off Bottom......£2 B3R e
Bomb No. 1 Data Bomb No. 2 Data
Element No. and Range _ .
CBIS - x Rooo est 564239 > ROOO est
Recorder. No.
[3OR] e /S 1es A LAERLB se /5 TS
Clock and Lead Screw Data ' .
L - 25307, _ £- /52293
Engage Stylus Date: Time: Date: + Yime:
_ R/B4 =S r- o S B/RE X YR
- Digsengage Date: Time: 4 Date: Time:
: . 4’/‘?./?’6. 056 . - Af'/qllgg. _ Fex
c—‘gﬂ' . -
Remarks:... RAN.. T AN, S AT T X B Go ... LR BT S
V2T - ¥ R Y =21 R
' Well-Head Data for Final Build-up
" Hours shutin Wellhead. - Casing Weithead ’ A
Date | Tme | e PSIG PsLG Tomp. . Remarks/ .
romml/qoo | : MNUTH| WELL  EcoviinG. < (caTorR)
» SO0 | 53 19 aQa , _ '
—HEQO | ' 1537 . _L 10 1 11 d RN N O s »
Clexodi - o le3s b olo 197 liaanaine oy 7400”9
I laozol " Tszx | o |~y - -
[aussdoosol ~ ~  lsag | o | s
L loazo | | 5711 | B Te] 1 66
) Kick(s =N -~ 'wzzH‘L T fa

T APodxTanNT

1l AT ImoE wwess was |sqot N @Y A santos |

FIlED OPERATIR. REFAR. == A0 agrivED QN
m; RFOR "I‘HE I./VI‘T'IAA SURFACE: -
_OATA OF T A /P VHAS NOTl BEEN  THIKEN

‘4—/‘) 0320 P.O.0.H.
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$3U|LD?&N> gyvrﬂ L

WELL: ...ac. cans. 54, ..... A . '_\. WELf‘ﬁ;?%%ﬁ DATE:.. 3. /.8 B
OPERATOR:..mw.aa...ys.e.\/...... S METRIC SUMM,,‘RY SHEET PAGE NoO:. oo
DATE WELLHEAD o FLUlD PRODUCTION GAS PRODUCTION I
oraol A | 62 1635 |4z18 . | |
B3 Q| 62 649 |4414] | ' i ‘
anal 162 |és~ 4509
o9, 5| G |62 663 |45 ]
a0l G 162 670 4619
Q3451 9 162 1616 |46
ool V|62 6% |4aas
(sl S 162 [ 4%s|4123)
0201 § |62 1656 4129
.'loﬁﬁ’ Q62 |ess|ma3
uoo | [ 162 1683|4104,
sl 142 16531410 _ . A
- CONVERSION FACTORS: e«ssL's x 0-15899= M3 “$MMSCF x 28-174 =103 M3 .
OCu/FT PERA_A'.».B:‘B“L x 0-1773=M3/M3 - @PSI x 6:895 = KPA eCx9+5+32=F

mju_ Som— — —



gduobs .. .

WELL: ... 38 4855 7 4. .. A I WEL'EAT'\g?SI);TTg DATE:...3.[%[&6.........
OPERATOR:...pavo. . \54)....... el METRIC SUMMARY SHEET PAGE NO"'W° -----------
WELLHEAD | FLUID PROD_UCTION GAS PRODUCTION |
30| 162 1683 |M09] -
i4as | 9 62 .|683 (4109 |
i2ool T |62, 1682 [4102
RIS S 162 |62 |4702|
230! 9 |62 682 4102
leao| 9 |62 |706 |4ssr
2030 & 165 | 7124 |499¢ | |
coz0! B IS5 | 743 (57221
arcle) N/ff-\. ‘
osso| & |s5 | 104 5474
30| T |55 | BRI Iseso 1
(630| T 155 |8 |51 , . .
- CONVERSION FACTORS: e«s5L's x 0-15899= M3 eMMSCF x 28:174 =103 M3
) ' . eCu/FT PER BBL x.o-1773=M3,/'M3 .op;gl x 6:895= KPA eC x9+5+32=°F
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o BAS AMAKE.T ST DATE:.....4/. S
WELL: ...ps. 40685 | VoL WELL TEST DATA| Z//?//2/{
OPERATOR: .. pcavia..4AY....... ) METRIC SUMMARY SHEET| PAGE No:. zzess........
[oare ~ WELLHEAD ~ FLUID PRODUCTION | GAS PRODUCTION |
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"CONVERSION FACTORS: e85L's x 0-15899= M3 '@MMSCF x 28-174 =103 M3

. ®Cu/FT PER BBL x 0-1773=M3/M3 OP?'I x 6:895 = KPA eC x9+5+32=°F
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WELL: ... 30, 4068, 7 4. | v WELf’él'l:;$i)gl'g DATE:.... 4/ Y/&....
| OPERATOR:..mamd..my.a.... ;2 METRIC ‘SUMM*A_RY. SHEET PAGE NO:--EC??HS' --------
o “WELLHEAD FLUID PRODUCTION GAS PRODUCTION
.‘_‘2,30 ~ 127 liogq 1563 i

ol v 127 lyz20 1122,

2ol 4 127 |y 1887 | : ; '

ooact ¢ 127 lia( |S00s] | | 4 ™/ ‘?/207
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- CONVERSION FACTORS: essu's x 0-158:9933;32 | oMMSCF x 28174 =103 M3
I . ®Cu/FT PER BBLx :g*‘.'1.773=M3/_M,3_ ‘ ojp%‘l X 6:895 = KPA eC x9+5+32="F
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" WELL DATA: )
Tubing Size: .......... 3R FWHP: .4 J00. . KA. swHp: . HTO0 KA
Sub Surface  SV.Landing Nipple @ ..o ssb.@: .. Q41T ... -
“X" Nipple @ ........c..... oo “NP " Nipple @ ... TS24 ... Other .........occveemeennn..
Min 1D...2:20%. ... "@.. s ... Packer @ ........ 7,51/1 .............................

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

Forward to: Petroleum Engineering — Adelaide
Production Department — Moomba
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SANTOS

PURPOSE OF WORK: ... - TTAG........ eRtTe.,

- REPORT OF WORK PERFORMED: ... . QR IBQ... . CONTinVE. . @.asém.’s....«e..w/fg..c/zvll"
............................................................. OQBOMﬁw:‘rd/9”/y18ﬂ~*D
........................................................... HANG VB AT I5Q3.42 . foon...
e POSSLBARY..... SN v AAE. ¢ oA AR
........... PQQHRUNRMEGADﬂSF'OPthP

...... SN/ . 57 3
et S MALD, CARSSURE. . AL 0. (. SN,

WELL DATA:
/ .
Tubing Size: ....... 3é«£f/4(2 FWHP: ... 577 es= SIWHP: .....— .
Sub Surface S.V./Landing Nipple @ SS8D.@: ...
“X"Nipple @ ..o “N7sox Nipple @ ...... 75'36. ........ other ............................
Min 1D /2«205 ......... "@ ... 75'26 ........... Packer @ ....... 842
Perforated Interval: ............ 75’576" ..... 7 914 .........................................................................
Forward to: Petroleum Engineering — Adelaide
Production Department — Moomba
» $504
«0/6382
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T
WIRELINE & WELL TESTING SERVICE

L.

* 2 BIG LLAKKE #4 3

STATIC FPFRESSURE GRADIENT

TEST DATE: 4.9.86

00073

—
TOP PRESSURE ELEMENT BOTTOM PRESSURE ELEMENT
28515/3000 56429/3000

DEPTH || DEFLECTION | PRESSURE | GRADIENT |} DEFLECTION | PRESSURE | GRADIENT
(FT.) (INCHES) | (PSIG) (PSI/FT) (INCHES) (PS16) (PSI/FT)

LUB 0.7890 1219.5 —— 0.7900 1221.5 —
1000 0.8125 1256.0 0.0344 0.8130 1257.2 0.0357
2000 0.8355 1291.8 0.0358 0.8350 1291.4 0.0342
3000 . 0.8578 1326.6 0.0347 0.8580 1327.1 0.0357

| 4000 0.8792 1359.9 0.0333 0.8800 1361.3 1 0.0342
- 5000° 0.9002 1392.6 - 0.0327 ¢ 0:9010 | 1394.0 | 0.0326
6000 0.9200 1423.4 0.0308. 0.9235 1428.9 0.0350
7000 0.9420 1457.7 0.0343 0.9450 - 1462.4 0.0334

1 7500 0.9970 1543.5 0.1715 1.0010 1549.4 0.1741

T=ws 0.7950 1228.8 —— - 0.7940 1227.7 —_—

ENERAL.  REMARKS 2
AN TEMP ELEMENT 29216

DWT IN: 1227
DWT OuUT: 1229
MAX BHT: N/A Q19-3°F

ELEMENT 28515/3000 CALIBRATED 24.8.86.
ELEMENT 56429/3000 CALIBRATED 24.8.86.
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WELL NAME: BIG KAAKE * A ! STATIC GRADIENT SURVEY DATE: l// 9/ S .
‘ BOMB No. 1 DATA A BOMB No. 2 DATA LUBRICATOR DATA
- ELEMENT m»(z‘é’ﬁ'/ﬁ' ........ ELEMENT RANGE: .22 BRRR........ | ELEMENT Ne. SERT erement mancex 3900 |  pressure witnow: .. AR sz . »
} RECORDER No... /. KOR.T. 2S4S LL0CK DATA., 2 BRS¢ Bmen... | RECORDER Na./FERF. . CLOCK DATALSAIL. 3R] TIME PRESSURED:. . LL5Re oo
- ENGAGE STLUS:......LL Q... DISENGAGE:...... /.3 L0 e, ENGAGE STYLUS: .¢/.X2Q.. DISENGAGE:..L 3. 4C..... - TIME DEPRESSURED: ... 23D ..o, B
| - R s T PR GRADIENT Coerme | o w | PRESSuRE GRADIENT
‘ OATE. . | TWE..|..OEPM' .| oenecnom | PLSSURE | SRRNT | pepmy: | oenecnon | L | “om REMARKS
: 20 Lol -8 _| 1212.5. Ay | -130 | 12205 PRESSURE LAUBRICATOAR
_ 1136 RITH N e ). | .. RUN 18 LIS
: 1 1000 | 81 . | /2S5E. 0] _Jooo | St 11257.2 | S Mmuvs
A | 2000 | €35 | 2w | 2000 | AN 11291 .4 -
157 2000 | w57 | 132664 | | 23000 | . RS8R 13271 -
, 1206 | #4000 819 3.9 | Hooo | RO | 1361-3 -
i 205 oYoy-2=) Qo2 11324 | J Sooo | .01 Ji1R%4 .o
1225 | bovo Q20 | s/423:%) b | 1923 1428
1234 1000 i o 77 S N UL e 25 B 4 T000 | -RY4S” | IHER .4 -
AL T4RE™ 991 . X 8- FHRA | 1 O01l | IS4]R.4 A5 s
1256 . |lore porr. | 4 _|orcreTt o . Qe BOTTOMN
- 1R (avy | 195 | 1228 B] |Nsoz | 994 11229.1 -
1333 | BLCCO tRsceol] GULEED ALIRICATOR
i RAN TEMME I L5 MINT
i EAET 2A216 > (4 [357°
o
- Y
General Comments:
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WNATER ANRLYSIS

wews BIG LAKE
TEST: DST 1
SAMPLE =
DEPTH: 7534. - 7689.
FORMATION: TOOLACHEE

FT (KB) -

SANTOS EXPLORRTION DATR BRSE

4 LAB: RMDEL

DRTE: /7 /19

FT (SUBSEA)
TOOLACHEE CORL

00076

COMMENT: REC: 95" MW: RW(RIGI=1.1 © 74 DEG F: 8.6 MMCFD: NRCL EQUIV=3602 PPM; TOOLACHEE

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
SODIUM 1140.0 49.6 CHLORIDE 1150.0 32.4
POTRSSIUN 100.0 2.6 BICARBONRTE 1025.0 16.8
CALCIUM 77.0 3.8 CARBONATE
-MAGNESIUM 36.0 3.0 SULPHATE 735.0 15.3
IRON 200.0 7.2 NITRATE 0.0 0.0
HYDROXIDE
TOTAL CATIONS 1653.0 66.1 TOTAL ANIONS 2910.0 64.5
ION BRLANCE: 1.2 z
TOTAL DISSOLVED SOLIDS: 3942.0 MG/L
MEASURED RESISTIVITY: 1.770 OHM-M AT TEMP 77. F 25. C
SOpIuM TO TOTAL CATION RATIO: 75.0 b
PH: 7.5
SODIUM CHLORIDE EQUIVALENT: 3223.
EQUIVALENT RW RT 75 F: 1.71
STIFF DIRAGRAM
70 680 80 40 b 1] 20 10 - 0 10 20 30 40 50 80 70

CcL
%10 \ =10
CR HCOs
MG SO
4

PLOTTED:.21/10/60




00077

SANT0S EXPLORRTION DRTRA BRSE

WATER ANRALYSIOS

wew: BIG LAKE 4 LAB: AMDEL

TEST: DST 2 . DATE: / /!9
SANPLE : . H.'
OEPTH: 7685. - 7840': FT (KB) - ) FT {SUBSER)
FORMATION: TOOLARCHEE TOOLACHEE CORAL CARALINGIE

COMMENT: REC: 105° W; RWIRIG)=1.! © 74 DEG F: 8.3 MMCFD: TOOLRCHEE/DARRLINGIE

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
SODIUM 1100.0 47.8 CHLORIDE 1185.0 33.7
POTRSS1UM 100.0 2.6 BICARBONRTE 455.0 7.5
CALCIUM 40.0 2.0 CRRBONATE
MAGNESIUM 6.0 0.5 SULPHRTE . 665.0 13.8
IRON 78.0 2.8 NITRATE 0.0 0.0
HYDRCXIDE
TOTAL CATIDNS 1325.0 55.7 TOTAL ANIONS 2315.0 55.0
JON BALANCE: 0.7 4
TOTAL DISSOLVED SOLIDS: 34(C8.0 MG/L
MERSUREC RESISTIVITY: 1.934 OHM-M AT TEMP 77. F 25. C
SOCIUM TO TOTAL CRTION RATIO: 85.8 k4
PH: 7.1
SODIUM CHLORIDE EQUIVRLENT: 2861.
EQUIVALENT RW RT 75 F: 1.86

STIFF DIRGRAM
70 50 S0 45 30 20 10 O 10 20 30 40 5080 70

NR+K
=10 C=10
CR HCO

PLOTTED: 21/10/00




00078

SANTOS EXPLORRTION DATR BRSE

WATER ANALYSIS

wew: B1G LAKE 4 LA8: AMDEL
TEST: PROD OATE: 18/10/1984
SRAMPLE:
DEPTH: - FT (KB) - FT (SUBSER)
FORMAT ION:

ComMeENT: LET 16-18/10/84: GOSMMSCFD. WeS3.6BPD. WGR=18.72: IMBAL DUE TO NH3: TOOL/DARAL

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
SODIUM 4220.0 183.5 CHLORIDE 7870.0 . 221.7
POTASSIUM 76.0 1.9 BICARBONRATE 517.0 8.5
CALCIUM 150.0 7.5 CARBONRTE
MAGNESIUM 42.0 3.5 SULPHRTE ' 4.4 0-1
IRON NITRATE 4.0 0.1
HYDROX IDE
TOTAL CRTIONS  4488.0 196.4 TOTAL ANIONS 8395.4 230.3
ION BALANCE:  -8.0 %
TOTAL DISSOLVED SOLIDS: 12600.0 MG/L
MERSURED RESISTIVITY: 0.426 OHM-M AT TEMP 77. F 25. C
SODIUM TO TOTAL CATION- RATIO: 93.4 i
) PH: 6.9
SODIUM CHLORIDE EQUIVALENT: 12470.
EQUIVALENT RW AT 75 F: 0.47

STIFF DIRGRAM
70 60 60 40 30 20 10 0 10 20 30 40 S0 80 70

NA+K cL
10 \ %10
cA N Heo,
MG b1s)
4

1 ATTEN: O1 721N 700
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SANT0S EXPLORRTICN DATA BRSE

WATER ANALYGSIS

wee: B1IG LAKE
TEST: PROD
SRNPLE :
DEPTH: -
FORMAT [ON:

FT (KB)

comMeENT: LET 21-23,2/85: Go0.7MMSCFD.

CATIGONS MG/L MEQ/L
SODIUM 1100.0 47.8
POTASSIUH 41.0 1.0
CALCIUHN 18.C 0.9
MAGNESIUM 9.4 0.8
IRON
TOTAL CARTICNS 1168.4 50.5
ION BRLANCE: -4.2
TOTRL DQISSCLVED SGLIDS: 3120.0
MEGSURED RESISTIVITY: 1.670
SODIUM TD TDTAL CRTION RATIO: 94.5
PH: 5.7
SODIUM CHLORIDE EQUIVALENT: 306!.
EQUIVALENT RW AT 75 F: 1.80

70 60 t0 4C 30

STIFF DIRGRAM
20 10 0 ie

4 LAB: RMDEL
PRTE: 23/02/1885

- FT {3UBSERA)

h/7Ce1.3BPD. W04 .5BPC, WGR=6.57: NH3: T3CL/DRRAL

ANIONS Mz/L MEQ/L
CHLORIDE 1800.0 50.7
BICRRBONATE 186.0 3.0
CARBONATE
SULPHATE 57.0 1.2
NITRRTE 4.0 0.1
HYDROXIDE
TOTAL ANIONS 2047.0 §5.0
7
MG/L

CHM-M [T TENMP

‘e

77. F

N
(1]
)

20 0 40 S0 60 70

T I T

NGR+K cL
m10 %10
C
(o] HVO3
MG S0

e

LOTTED: 21/!0/08.



SANTOS EXPLORATION DARTA BRSE

WATER ANALYSIS

wew: BIG LAKE

TEST:
SAMPLE:
DEPTH:
FORMAT ION:
COMMENT:

CATIONS

SODIUN

POTASSIUM

CALCIumM

MAGNES IUM

IRON

TOTAL CATIONS

- FT (KB)

MG/L MEQ/L
§700.0 247.8
12.0 0.3
180.0 8.5
190.0 15.6
6082.0 273.3
ION BRLANCE: -0.2

TOTAL DISSOLVED SOLIDS: 15800.0

MEASURED RESISTIVITY:

SODIUM TO TOTAL CATION RRTIO: 80.7

PH: 6.3

SO0DIUM CHLORIDE EQUIVALENT: 15650.

EQUIVALENT RN AT 75 F:

80 50 40 30

0.417
0.39

STIFF DIRGRAM
20 100 10

4 LRB: RMDEL

DATE: 27/04/1986

- FT (SUBSER)

ANIONS MG/L
CHLORIDE 8420.0
BICRRBONRTE 521.0
CARBONRTE
SULPHATE 5.7
NITRATE 4.0
HYDROXIDE
TOTAL ANIONS 9950.7
4
HG/L

OHM-M AT TEMP 77. F 25. C
r4

20 30 40 50

00080

LET 26-27/4/86: Go0.B801MHMSCFD. H/Co8BPD. Wo32.6BPD. WGR=40.7: TOOL/DARAL

274.1

70

it < > o
cA ’///A HCO,
MG s0

PLOTTED: 21/10/88
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SANTOS EXPLORATION DATA BASE

WHTER ANHLYSIOS

weee: 81 G LAKE 4 ’ . LAB: RMDEL
TEST: PROD pRTE: 1270571986
SAMPLE :
DEPTH: - FT (LKB) - FT (SUBSEA)
FORMATION:
COMMENT :
CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
SODTUM 5700.0 247.8 CHLORIDE 9420.0 265.4
FOTASSIUM 12.0 0.3 BICARBONRTE 521.0 ‘ 8.5
CALCTUM 190.0 9.8 CARBONATE
MAGNESTUNM 180.0 15.6 SULPHRTE 5.7 0.1
[ RON NITRATE 4.0 0.1
HYDROXIDE
TOTAL CRTIONS 6092 .0 273.3 TOTAL ANIONS 9950.7 274 .1
ION BALANCE : -0.2 A
TOTAL DISSOLVED SOLIDS: 15800.0 MG/L
MEASURED RESISTIVITY: 0.417 OHM-M AT TEMF 77. F 25. C
SODIUM TO TOTAL CATION RRTIO: 90.7 A
PH: 6.3
S0DI1UM CHLORIDE EQUIVALENT: 15650.
EQUIVALENT RW RT 75 F: 0.39
: STIFF DIRGRAM
70 60 50 40 30 20 10 0 10 20 30 40 50 60 70
NR+K . CL

*10 \\ - /// =10

cA \\\\\ ,///// HCO
3

| © =wmv. 207 [
 PLOTTED: 07/11/86 . ' 1 G' “116



orTEDs 21 r10r80
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SANTO8 EXPLORRTION DATR BRSE

WHTER ANALYSIS

wew: BIG LAKE 4 LRB: RMDEL
TEST: PROD ' DATE: 27/10/1986
SAMPLE :
DEPTH: - FT (KB) - FT (BUBSER)
FORNATION: A

COMENT: LET 26-27/10/86: G®2.342MMSCFD., W0139.6BPD. WGR=59.61: TOOL/DARAL

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
S0DIUM §300.0 230.4 CHLORIDE 88680.0 250.1
POTASSIUM 87.0 2.2 BICARBONRTE 589.0 9.7
CALCIUM 180.0 9.0 CARBONATE
MAGNESIUM 60.0 4.9 SULPHRTE 22.0 0.5
IRON NITRATE 4.0 0.1
: HYDROXIDE
TOTAL CATIONS 5627.0 246.6 TOTAL RANIONS 8495.0 260.3
ION BRLANCE: -2.7 4
TOTAL DISSOLVED SOLIDS: 14800.0 MG/L
MERSURED RESISTIVITY: 0.408 OHM-M AT TEMP 77. F 25. C
S00IUM TO TOTAL CATION RATIO: 83.5 4
PH: 6.6
SODIUM CHLORIDE EQUIVALENT: 14640.
EQUIVALENT RW RT 75 F: 0.41

STIFF DIRGRAM
20 10 10

70 80 §0 40 30 0 20 30 40 50 80 . 70

NA+K < 4 Lo
»
\L
cA HCO
MG so
4




SANTOS EXPLORARTION DATR BRSE

NATER ANALYSIS

ww: BIG LAKE

TEST: PROD

SAMPLE -
DEPTH:
FORMAT ION:

CoOMMENT: LET 4-E/2/87; GO©7.03MMSCFD. H/CoNIL. W0214.37BPD;

- FT (KD)

4

WGR=30.5BPD:

LARB: AMDEL
DATE: 18/02/1987

FT (SUBSER)

90083

IMBAL DUE 7O NH2

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
SoDIun 4910.0 213.5 CHLORIDE 8880.0 244.5
POTASSIUM 86.0 1.7 BICARBONRTE 513.6 8.4
CALCIUM 103.0 5.1 CRRBONRTE
MAGNESIUM 52.0 4.3 SULPHARTE 6.0 0.1
IRON NITRATE D.1 0.0
\ HYDROXIDE
TOTAL CATIONS 5131.0 224 .6 TOTAL ANIONS 81989.7 253.1
ION BRALANCE: -8.0 2
TOTAL DISSOLVED SOLIDS: 14074.0 MG/L
MERSURED RESISTIVITY: 0.370 OHM-M RT TEMP 77. F 25. C
SODIUM TD TOTRL CATION RRTIO: 95.1 4
PH: 5.8
SODIUM CHLORIDE EQUIVALENT: 13%32.
EQUIVRALENT RW AT 75 fF: 0.43
STIFF DIAGRAM
80 50 40 %0 20 10 4} ic 20 30 4C $0 60 70
NA+K L
%10 ‘\\\\\ /7 cilO
CA HCO
9
MG S0
4

PLOTTED: 21/10/80




wews BIG LAKE
TEST: PROD
BAMPLE «
dEPTH: -
FORMAT ION:
commenT: LET 15/6/87:

00084

SANTOS EXPLORATION DATA BRSE

WATER ANALYSIS

4 LAB: AMDEL
ORTE: 15/06/1987
FT {(KB) - FT {SUBSER)

Gol .37MMSCFD. H/Col .05SBPD. Wo4.3BBPD. WGR=3.2: NH3&B: TOOL/DARAL

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L
SODIUM 84.0 3.7 CHLORIDE 182.0 5.4
POTASSIUM 100.0 2.6 BICARBONRTE 128.7 2.1
CALCIUN 7.9 0.4 CARBONRTE
MAGNESIUN 3.4 0.3 SULPHATE S0.0 1.0
IRON NITRATE 0.1 0.0
HYDROXIDE
TOTAL CATIONS 195.3 6.9 TOTAL ANIONS 370.8 8.6
ION BRLANCE: -10.9 Y 4
TOTAL DISSOLVED SOLIDS: S01.0 MG/L
MEASURED RESISTIVITY: 10.000 OHM-M AT TEMP 77. F 25. C
SODIUM TO TOTAL CATION RATIO: 53.1 4
PH: 5.3
SODIUM CHLORIDE EQUIVALENT:  4B5.
EQUIVALENT RW RT 7S F: 10.77
STIFF DIRGRAM
70 80 60 40 30 20 10 [1] 10 20 30 40 §0 80 70
NR+K cL
%10 “ %10
CA HCO
k]
MG S0
4

PLCTTED: 21/10/89




WP:5033N

SANTOS LIMITED
RESERVOIR ENGINEERING DEPARTMENT

BIG LAKE #4
DPRODUCTION LOGGING SURVEY 6/2/87

Report No: RE:077/87
Author: C.L. Pidcock
Date:  January, 1988
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PAGE 1.

INTRODUCTION

Big Lake #4 is located in the sbuth—wester11 portion of the Big Lake
field. The well was drilled and coﬂpleted in 1972 in the Toolachee and
Daralingie sands. In 1984 the well was producing approximately 5 MMscfd
prior to the.shut—in of the Big Lake field. Subsequent to this the well
was brought back on line at rates below 1 MMscfd. The well was loading
up with water and could not produce when the Big Lake.compressors were

off line.

A PLT (Production Logging Tool) survey was run on the 6th February 1987
to determine the relative flow contribution from each sand under dynamic
conditions and to try and locate from which sand the water was being
"produced. A shut-in survey was also performed to check for cross flow

between sands under static conditions.
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PAGE 2.

2, SUMMARY

The well was logged at a maximum flow rate and under shut-in conditions.
Slugging of liquids causing a continually changing flow regiﬁe made the
data very difficult to analyse. The following results were derived using

the data available and engineering judgement.

WELL FLOWING WELL SHUT-IN
SAND Q (MMscfd) % of Total Q (MMscfd)
. Ptf = 472 psia Pts = 1302 psia
Toolachee:
Lower Unit B:- 74-5 0.25 3.5 0
75-3 o -0.68
Unit C 75-5 0.24 3.4 0.35
76-0 2.57  36.0 =0.36
Sub Total Toolachee 3.06 42.9 -0.69
Upper Daralingie 76-7 o o
Lower Daralingie 77-3 - 4.07 57.1 .69
TOTAL T 7.13 100.0 0

The survey also found approximately 550 BWPD was being pfoduced from
below the bottom perforations. - The probable source of this water is a
leak in the casing at 8200'KB which corresponds to the base of the

Epsilon sands.
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PAGE 3.

3. CONCLUSIONS & RECOMMENDATIONS

1. The Lower Daralingie sand (77-3) is the major gas producer under

normal operating conditions.

2. During the survey,'approximately 550 BWPD was being préduced from
below the bottom perforations in the Lower Daralingie Beds. As
recommended by this study,‘a bridge plug was set above £he Epsilen
Formatibn in March 1987. During the June 1987 LET Test, Big Lake 4
was producing only 5 BWPD and 1.4 MMscfd of gas at a FWHP of 600

psia.

3. There is crossflow from the Daralingie Beds into the Toolachee Unit

'C' and Unit 'B’' sands when the well is shut-in.



TOOL CONFIGURATION

The PLT tool string was

1. Gamma Ray

2.. Thermometer
3. Strain Gauge
4. Gradiomanometer

5. Full Bore Spinner

00089

PAGE 4.

composed of the following:

For depth control and detection of sands

producing significant volumes of water:

To locate zones  of gas entry and to obtain
downhole temperatures for the calculation of

1/Bg.

To measure down hole pressures for 1/Bg

calculation.

To measure . fluid densities to determine

gas/water entry points.

To measure fluid velocities in the wellbore.
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. PAGE 5.

5.  DISCUSSION

5.1 Survey Method

Prior to the test commencing the well was flowed on a 40"/64" choke
for 12 hburs.. The well was choked back toH10/64" as the PLT tool
was run in the hole, returned to the initial choke setting and
flowed for an additional two hours. It was found that the well was
slugging and conéequently there was a poor gradiomanometer and
spinnef response. The Qell was subsequently opened to 64/64" choke
Qhere it stabilized at a tubing head preséure of 472 psi. The well
was still found to be slugging liquid, however, the gradiomanometer
and spinner response had improved. The flow rate measured through
the separatof was 7.13 MMscfd with an associated liquid rate of 201

BWPD.

The ﬁest was conducted at this flow rate over the interval 7576' -
BOOO'KB; with the tool making 8 passes (4 up énd 4 down). The well
was then shut-in and allowed to build-up until the pressure had
stabilized. An additional 8 passes (4 up and 4 down) were then
made while the well was shut-in. Static tests were also done at

specified depths subsequent to the flow and shut-in passes.

5.2 Interpretation

There are some large discrepancies in the data from thg survey due
to the inability of the well to obtain a constant flow regime.
Readings of spinner speed vs logging speed were taken at locations
above and below each set of perforations and are shown in Tables 1
and 2. This data was used to construct the lines shown in Figures
_; l.and 2. Due to the large variation in results these .data show
considerable scatter and the plots were therefore constructed using

engineering judgement.

Velocities were calculated for each corresponding depth. The
results indicate flow originating from below the bottom
perforations and as a result the flow response line was unable to

be constructed. The threshold velocity for the spinner was

estimated at 17 ft/min and the spinner respone at 0.13 RPS/ft/min.

These values concur with those estimated by Schlumberger.
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The Bg values were calculated ﬁsing pressure and temperature data>
from the PLT logs. The overall flow rate was calculated.at 7.34
MMscfd. This is compatable with the rate of 7.14 MMscfd measured
through the séparator. The 7.34 MMscfd represents both gas‘>énd
water production as the well was continually producing with slug
flow. It was.decided to use 7.14 MMscfd as the actual gas rate
because it gave a better representation of gas production from each
sand. Flow .was apportioned to each sand weighted on the
éorresponding velocity. This is shown in'Figure 3. The flow from
below the bottom perforations was determined to be water at an
>approximate rate of 550 BWPD calculgted from the response measured
at 7950'KB in Figure 1. It should be noted thét_water at a rate of _
210 BPD was measured through the separator and this lower rate may

be due to the slug flow regime.

The results from the PLT survey while the well was shut in indicate
that there is crossflow between the sands. Gas flowed from the
Lower Daralingie Bed (77-3) into the Toolachee Unit 'C' 75-5 and
© 76-0 sands at a rate of 0.69 MMscfd. There also appeared to be
some crossflow from the 75-5 sand into the 75-3 sand at a rate of
0.68 MMscfd. Down hole crossflow would therefore occur from the
Lower Daralingie Formation into the Toolachee Formation if the well
is shut-in. This is shown in Figure 3. This crossflow is typical
of the south western Big Lake wells as reported in PLT's run on Big
Lake #7 (ref:RE:188/84) and Big Lake #24 (ref: RE-IN:033/83). The
crossflow in Big Lake #4 shows that the Lower Daralingie formation

continues to deplete slower than_the Toolachee formation.

The PLT test also tried to locate the origin of the_water.being

produced below the bottom perforations. Two possibilities were:

(1) water was being produced from the Epsilon Formation through a

leak in the casing.
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(ii) water was coming through the bridge plug from £he Patchawarra

Formation which had previously been fracture stimulated.

The tool was only run to B8600'KB since it was not possible to
proceed any further due to the temperature approaching 410°F (the
tool's limit). A kick in thé Spinner,response and some anomalies
in thé' temperature and pressure gradients were recorded at.
8200'KB. :This depth corresponds to the bottom of the Epsilon
formation and therefore makes the first .of the two possibilities

the more plausible.



FLOW METER DATA

TABLE |

BIG LAKE #4

~ RATE = 7.13 MMscfd @ PHf = 472 psia
SPINNER SPEED (revolutions per second)

000633

_DEPTH_(ft KB)

7802

18/6/87

.CABLE VELOCITY 7576 7619 7656 - 7667 7687 7718 7736 7874 7950
(ft/min)

Logging Down:
32 63.0 57;3 56.4 56.0 55.9 54.8 44.4  33.0 34.9 4.6
68 74.0 61.6 62.0 61.2 60.1 60.0 49.6 36.9 39.é 7.8
82 78.8°  65.6 65.3 62.6 61.9 62.2 52.2 40.2 41.5 9.9
112 80.4 72.8 70.4 68.0 67.0 66.2 56.0 41.4 43.5 2.3

Logging Up:
32 54.8 52.8 51.2 48.8 54.4 50.8 43.3 29.2 30.8 1.6
46 48.1 $0.2 51.7 51.6 47.6.  46.8 38.4 30.9 24.8 4.9
77 46.6 - 52.8 44.3 47.6 45.8 45.8 37.2 - 29.2 .27.8 7.1
116 43.9 46.0 46.8 47.6 43.6 42.4 33.2 20.9 23.4 ii.6

WP:5033N(11)

CLP/ jbf



TABLE 2

FLOW METER DATA"

BIG LAKE #4

SHUT-IN SURVEY @ Pts

- 1302 psia
SPINNER SPEED (revolutions per second)

00094

DEPTH (ft KB)

7619

7656

CABLE VELOCITY 7576 7667 7687 7718 77}6 7802 7874 7950
(ft/min) :

Logging Down:
13 11.0 11.0 I}.O 11.0 13.0 13.0 12.8 14.6 13.2 12.2
80 8.0 8.0 9.7 >8.0 10.0 10.1 9.8 1.8 10.2 9.0
66 6.1 6.1 7.5 6.1 8.4 8.7 . 8.3 10.0 8.1 8.0
33 0.5 0.0 3.0 0.0 1.9 }.8 3.6 6.2 2.2 3.7

Logging Up:
33 0.0 0.0 - +2.3 0.0 0.0 0.0 0.0 +1.0 +1.5 -2.0
56 —4;0 -4.2 -2.3 -4.5 -2.2 —Z.i -2.2 -1.2 -1.2 - 4.0
84 -7.8 —8.0‘. -4.0 -8.0 -5.8 -5.8 -5.3 -3.5 -3.5 -8.0
100 -10.0 -10.0 6.0 -10.0 -8.0 -8.0 -7.8 -6.0- -10.0

4P:5033N(12)
CLP/jbf  —
18/6/87

-6.0



TABLE 3

Bg V. Q.
GAS PRODUCTION

- 7.13 MMscfd

00035

. WELL SHUT-IN _
DEPTH 1/Bg VELOCITY FLOW 1/Bg VELOCITY FLOW
(ft) (scf/fts) (ft/min) (MMscfd) (scf/ft3) (ft/min) (MMscfd)
7576 53. 447. 7.13 81. 0. 0.0
7619 53, 432. 6.88 81.1 0. 0.0
7656 53. 432. 6.88 8l.1 27.0 0.68
7667 53. 424, 6.76 8l.1 0. 0.0
7687 53+ 417.0 6.64 81. 13.0 0.33
7718 53.7 417.0 6.64 81.3 13.0 0.33
7736 53. 324. 5.17 81. 15.5 0.39
7802 54 255.5 4.07 81. 27.0 0.69
7874 54.0 255. 4.07 82.6 27.0 0.69

WP:5033N(13)
CLP/jbf

- 18/6/87
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TABLE 4
SAND FLOW SUMMARY

PERFORATED - WELL FLOWING WELL SHUT-IN

SAND INTERVAL Ptf = 472 psia ~ Pts = 1302 psia
(ft.KB) . Q % of o Q
(MMscfd) Total (MMscfd)
TOOLACHEE:
Lower Unit B 74-5- 7586-7591 0.25 3.5 0
75-3 7646-7651 0 0 -0.68
(¢ 7661-7666 0.12 1.7 0.68
Unit ¢ 75-5 ( 7668-76175 0.12 1.7 -0.33
( 7698-7713 o - 0 0
76-0 ( 7722-7734 1.47 20.6 -0.06
( 7737-7773 1.10 15.4 -0.30
TOOLACHEE TOTAL
DARALINGIE:
76-7 7831-7839 -0 0 0
LOWER DARALINGIE:
77-3 . 7908-7914 4,07 57.1 _ 0.69

TOTAL | 7.13 100.0 0.

NOTE: There was a flow of approx. 550 BWPD measured at 7950 ft.

WP:5033N(14)
CLP/jbf
18/6/87



[ T
ot w
S .
: e s e
T ° [
; 38 S o
: E—
i . i 1 ;
— 1 ?
7 = —
ﬂ 7 B i
A M I -
T LR iy N
: T s
— . = ;
A ? T H :
: A 3 i T T 1
Ty v ) . ] v
- ; T T
- h . : = AN : I
L | [ B Ty m_. - . ;
b 4 . "1 " H : 1 ;3
- ._-.- T T . T [ T T = m
; T —i 1 PN ~O— !
H St M B L t I : . ! T
! - T AN . & :
] a ’ 1 T B =T v I
T I B M . : .Ml Ll
; : : AV 7 r,., —— : i
1 : ? H L . I 7
T 3 T 1 A\ H -y 4 i
: T T T} T D T Y 1 ¥ T \
* . I . \ i
J T 7 — -
' Ty S ILY \H A A ) 1 R
T T I 1T f ™ 1
T H T T 1 7
LY A \ \i
B} q
\
JRATAY \ \
T N
E T H
[ A\ I .
it A 3 T i
[ Y :
- N (R Y )
A1 (WANLY }
kY L 1
T
\
) Y
[1A'A!
L
S S WA A.
L1 RVAVAN L
[ VAW [ -
1774 i v
N Y : ! 0
A1) 4 ] v
Y T
1\ \
LM Y
g 3
T 1
[] \ \ i1 :
; \ 3 JaE]
i T
v H <
i A \ n
T \ I
T \
I \
T \ \
. |
t X . r Tt
' \ \ y ! H
: b p ;
. v : : : i
1 ATAAY } L]
!
: \ iy
1 )Y [\ 1
1
: \ -
i ALY A
1 - \
: \
: \ \
h -
T A
TF
. . +
1
A
4
75 e
Y] ¥ile
R & ] ¢
] H 1 K B 1
Hs ol : -
..q € 14y | {
2 -
Ty 0
[ =408 e ——t
= — Ll RER S
54 1 bt crebe o~




. | | 00098

y.
[ V. }
)
< I«
o) d 1 " \
. QU 3 =}
23 N 31
yld N ) t — N
AR X /N 44 :
. N o &il
1 Il
v M SN .
N 4 % CaaL
5% ~ L L9 4 21
e N3 i = B2 - g
h '\ Fe 4 lind ¢ 4
3 N NS - 3
NS N
) A NP > WK
. N u
R Ny 4 )
A = ‘
A, p - »
N AN
AN 3 N
N N
= 4
° Ngamaasy
AN
N
N
N B
A N
AN
N
N N
N
A, P\
® A e
A
N N
N N
N
N -\
A\
N N
IV
0
\®!
N,
® AN
T
(4.4 N 3\
PRk (s
.
N
® 7
. A'
N
N - JL®
- =4
m. .
AN
g 1 AN\
Lt A
® g N
¥
-
12
N
N N
2\ N 1
X
N A
h N
N p
N
49
@ A 3
N N
A N
AQN h,
AN AN
A N
N N
N N
B A
\J N N 4
N h, 3
N AN “]
° NN \
N N N A
IS Y \E] .
N N
4
D
- 1
p F
[1»]
M
. I(
- \
. X |
A
1 4 - N
N
<D N

AARQUE A4 2mm.




BIG LAKE 4 PLT SURVEY FiauRe 3

GAMMA RAY OVERLAY AND FLOW DIAGRAM 00099
SCALE (mmscfd) -
FLOW RATE SHUT-IN
76 54 32 1 0O ! 0:
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GAMMA RAY OVERLAY AND FLOW DIAGRAM
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Sand
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SCALE (mmscfd)
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. BIG LAKE 4 PLT SURVEY 00101
GAMMA RAY OVERLAY AND FLOW DIAGRAM :
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ROLLING BOTTOMHOLE PRESSURE SURVEY GAS CALCULATION SHEET

 WELL: Biq Lake I 4 Pf = SO0  kPa
) ORIFICE SIZE: 44.450 mm [|-150 - T - 56 oc 7

LINE SIZE: 31-325 mm 3-438 " / Diff = q.17 kPa VY

Cumulative Production to end of Augusf - 12635%bn° x ].06 v

Number of hours online in August = 108 v
" Production in Augqust = |-601 m> x 10° v

- « Average flow rate in Aujus-l' = (160l /108) x 24 =0054 -3 x 106/d N4

Number of days online in August after Shut In 0O hrs 30/8 /87

= NI
. » Production up to 169Cnhrs 30/ 8 /8-1= |- &O! - > x 10°
Total cumulative prodmction =
= (263-596 3 x 10°
. . ' : 3 6 J
Flow rate just prior to Shut In = (©.0R4 m x 10
' = 2983 mmscf/d "/

Q007

& NV ST

WP 2946G(13)
LGA/jfs : 8/12/86
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é } . WIRELINEREPORT 00111
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Losl Devressvee. . we - Goon GlaarS.
0503 RIH__Wm.__EEmenTs... foe.. JETC. GRADIENT.

03D EEMENS...aT.. Seface - CooD. GlaelS LG

WORK PERFORMED BY: ___J)

WELL DATA:

Tubing Size: ......... 33% ................ FWHP: oo s IS oS,

Sub Surface S.V./Landing Nippée @ e S.SD. @:

“X"Nipple @ ... ... “N"/ XM= Nipple @ -—714.%‘7- other

Min 0. L2 A1 re . MA .. Packer@ ... M4 1O

‘Forward to: Petroleum Emgineering — Adelaide
Production Department — Moomba

5504
L1132 ’
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EXPERTEST 1

U

WIRELINE & WELL TESTING SERVICE

.
1=

>3 BIG L_aklE E 2 3 e ¥

- -

STaT IO FIRESSURE GRADIENT

TEST DATE: 3/9/87
TOF FPRESSURE ELEMENT BOTTOM FPRESSURE ELEMENT
56429 /3000 28315/73000
DEFTH CEFLECTION FRESSURE -GRADIENT DEFLECTION FRESSURE GRADIENT
(FT.) ({INCHES? (FPSIE) (FSI1/FT: { INCHES? {F51I6) (FEI/FT
LB 0.8140 1258.4 —— Q.Bi1ZC L13256.9 ———
1800 ¢.8380 1295.46 0.0373 0.835¢ ERQ2.7 . 0358
=000 0.8610 13Z21.3 G.03E7 0. 855G 1328.6 G. 0358
300 0.8820 1363.7 0. 026 2.B7%3 136201 0.0Z=35
400 0. 2030 1396.5 0L 03E 0.897% 1E9Z.2 0.031%
S400 Q.9235 1428. 4 0.0318 0., F20% 1425.2 0. 0319
6000 G. 9450 i461i.8 0. 0Z24 Q.33 14353.2 G.GZ281
700 0. P50 1492.8 O.0Z1 1 Q.7ERZ 1485, 2 G5.03L9
7750 C.2B80O0O 15161 G.aZid 0.F73¢ 13507.8 Go Ol
LUib 0.8150 125%.% ——— G.8:14¢ t260.0 -
GENERSL REMARKS:
TEMF ELE USED
DWT  IN: 257 EL EMENT S642%,3000 CALIBRATED 26-B-=7
DwWT OUT: 1257 ELEMENT Z831Z/730040 CALIBRATED 26-8-=7

TEMF

M BHT:

ELE USED QQl-T°F




-4

TIT

4/9/87

+

PRESSURE  GRADIENT

S ana

. ob.

SEISRAS

STATIC

2¢

i1 K030

+

19000

1800 -0

IH

700 -0

1600-0

+ 44

{300-0

b s

§8e

1400 O

ngone:

1300 -0

t
it

RERS

LAKE 4 4

4

tdbdngdoad g

It

4ok gd
i

1200 O

ELEMENT # 56429/ 3000 (TOP)

BiG




EXPE

U |l ll || l TELEPMONE Om 1540008 TELES 4487183

RTESTS

WIRELINE & WELL TESTING SERVICE

|

€4

ToP (o PACKED of write N

: ; % -Dc 20 FICHMOND AOAD MARLESTOM B4 3033 POSTAL ACORESS #O SON Mt COMMNON LA 3N
CL'ENT ............. l..‘? ....................................... STATIC GRADIENT SURVEY
WELL Bl LAke * 4. OPERATOR .. TDALE JomesS . ... pate 4-A. 872 .
BOMB No. 1 DATA BOMB No 2 DATA DWT IN
ELEMENT No. ..S&4f 2% ... ELEMENT RANGE .. 3000 £S1. | ELEMENTNo. .R83./S . "ELEMENT RANGE .. 308251, 1257 os)
RECORDER No ... IH629 ... CLOCK DATA 23/% » 3 He RECORDER No 1302 1» 1 ST18 - CLOCK DATA 2215 % Jue . | "0
DWT OUT
ENGAGE STYLUS ..9250. . . DISENGAGE ....[OO3 ... ENGAGE STYLUS . @SR ... DISENGAGE ... {00 ... 1257
PRESSURE LUBRICATOR @258 ... BLEED LUBRICATOR ........ CASS. e
. | perFLec- | PRESSURE | GRADIENT , | oeFLec- | PRESSURE | GRADIENT
DATE TIME DEPTH TION TEMP. | psilft DEPTH TION TEMP. psilft REMARKS
4-9-9M1 o813 = o RiH
cogle | |Ooo (060 HANG S v
o323 DO -Cco . .
O3 § S(IY‘ 3060 “ v
o33 .| <doco deco “ .
og¥ <tro <Edo u a
0gss ono coo - “
0993 e Dooo * v
oalo | Do so HANG 1S wn
quo (&) [\ ) 3 “
GENERAL REMARKS: “TEMP fE Vs 2 229us yx [8/— 435F. (ALierATED X6 - - 81 @ 990,
ezl g Hoce
2316 x  3Ipz

=
(e
T
-y
(Ao




00115

ROLLING BOTTOMHOLE PRESSURE SURVEY GAS CALCULATION SHEET

WELL: Big Lake #4 PE = 4700  kpa
ORIFICE SIZE: 34-000 mm 1-339 " T = S8 oc
LINE SIZE: 37 325 mm 3.438% " Diff = {67 kPa

Cumulative Production to end of Augus+ =1294-257 m> x 106
Number of hours online in Augus-f = 44
Production in Auguis = 6119 m3 X lo6

( 619

« « Average flow rate in Au3u5'f = /44 ) x 24 =0054 m3 x 106/d

Number of days online in Sep before Shut InO8CO hrs 3 /9 /89
= 2. 292 '

. « Production up to ©8ochrs 3 / 9 /83 =0054 xa.a9x=6124 o’ x 106

Total cumulative production =1296-3574+ 024
= 1296-4%)  n° x 105
Flow rate just prior to Shut In = ©0-060 n x 10° J
= 2.12% muscf/da
LOCT

WP 2946G(13)
LGA/jfs : 8/12/86




CO.

EFF DEPTH

CASING

LINER

DATE 890

ELEVATION

MAX TEMP

PERF

TUBING

UNITS ENGL

Co.
TIME P-
8:00 1185,
8:01 1255,
8:03 13083.
8:05 1360.
8:08 1400.
8:13 1418,
8:22 1430.
8:38 1440.
8:44 1438,
8:54 1434,
9:11 1429.

LUB IN DWT =

LUB IN DWT =

NOTE; CLOCKS

902

ISH

T DP-

O—=MW~N—=0N i - =

712 PSI /
713 PSI /

RAN OUT.

1185.
12565.
1303.
1360.
1400.
1419.
1430.
1440.
1438.
1434.
1429.

UB-SURFACE PRESS SURVEY

DT

O = WW~N—=0N & 2

ouT
ouT

RUN 01 FIELD BIG LAKE WELL 04
WELL STAT TOOL HUNG
CASING PRESS ON BOTTOM
TUBING PRESS OFF BOTTOM
ELEMENT RANGE O - 4082 ZERO POINT
ZONE SHUT-IN
PICK-UP ON-PROD
CAL SER NO. 45743 MPP
PURPOSE BUILD-UP
SURVEY DATA
RUN 01 FIELD BIG LAKE WELL 04
DTIME TIME P-T DP-DT
.0 9:48 1417.0 1417.0
.0 10:51 1413.4 1413.4
.0 13:43 1412.8 1412.9
.1 18:10 1407.6 1407.6
.1 2:28 1406.2 1406.2
.2 14:02 1407.2 1407.2
.4 2:24 1405.1 1405.1
.6 18:20 1402.3 1402.3
7 8:07 14083.2 1403.2
.9 22:07 1404.3 1404.3
1.2 5:31 1404.8 1404.8
= 1186 PSI
= 1178 PsSI

7744°
1400 2/9
0800 7/9

0800 3/9

00116



1440

1400.

1360.

1320.

1280.

1240.

1200

1160

.0 _
o _
O
[
N
o | 9_/ BIG LAKE #4 E #45743
TN
C
3
o U
9)
L
C
2l
o |
.0 |
TIME (HRS)
f?.o.o 20.0 40.0 60.0 80 0 100' 0

L1100
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SUB-SURFACE PRESSURE SURVEY

CO. » RUN 02 FIELD BIG LAKE WELL 04

EFF DEPTH WELL STAT TOOL HUNG 7750’

CASING - CASING PRESS ON BOTTOM 1400 2/9

LINER - TUBING PRESS OFF BOTTOM 0800 7/9

DATE 890802 ELEMENT RANGE O - 4067 ZERO POINT

ELEVATION ZONE SHUT-IN 0800 3/9

MAX TEMP PICK-UP ON-PROD

PERF - CAL SER NO. 45735 MPP

TUBING -

UNITS ENGLISH PURPOSE BUILD-UP

SURVEY DATA

Co. RUN 02 FIELD BIG LAKE WELL 04
TIME P-T DP-DT DTIME TIME P-T DP-DT DTIME
8:00 1180.4 1180.4 .0 9:11 1419.3 1419.3 1.2
8:02 1228.8 1228.8 .0 9:21 1414.0 1414.0 1.3
8:04 1278.5 1278.5 .1 9:36 1413.3 1413.3 1.6
8:05 1306.0 1306.0 .1 10:09 1406.1 1406.1 2.1
8:06 1331.3 1331.3 .1 11:14 1402.5 1402.5 3.2
8:07 1361.7 1361.7 .1 13:27 1400.0 1400.0 5.5
8:09 1381.6 1381.6 .1 16:45 1397.6 1397.6 8.8
8:11 1395.3 1395.3 .2 22:23 -1394.8 1394.8 14.4
8:13 1402.8 1402.8 .2 5:18 1396.4 . 1396.4 21.3
8:15 1407.3 1407.3 .3 13:18 1394.9 1394.9 29.3
8:18 1411.2 1411.2 .3 20:48 1396.6 1396.6 36.8
8:21 1417.8 1417.8 .3 5:08 1398.6 1398.6 45 .1
8:27 1421.9 1421.9 .5 14:12 1400.7 1400.7 54.2
8:31 1425.2 1425.2 .5 22:37 1400.1 1400.1 62.6
8:38 1430.1 1430.1 .6 7:32 1402.2 1402.2 71.5
8:44 1429.3 1429.3 7 16:37 1404.3 1404.3 80.6
8:52 1428.1 1428.1 .9 0:47 1403.2 1403.2 88.8
9:02 1424.1 1424 .1 1.0 5:27 1404.3 1404.3 93.5

LUB IN DWT = 712 PSI / OUT = 1186 PSI
LUB IN AMERADA = 708 PSI / OUT = 1174 PSI

NOTE , CLOCKS RAN ouT.



1440.

1400.

1360.

1320.

1280,

1240.

1200.

1160

.0

PRESSURE (PSI)

TIME (HRS)

BIG LAKE #4
E #45/35

-20.0

20.

0

40 .

o

{
60.

{
80.

O

]
100.0

61100



WI

RELINE &

WELL TESTING SERVICE

PO BOX 254 COWANDILLA 5033

Tested Thursday,

7th September 1989.

B,

{08) 354

408 TCICY

St

{09) 43 7408

4 455

ARE71E

175 RICHMOND RUAD MAR

SOUTH AUSTRALIA  SOG3

TETON

Santoé Ltd.

Big Lake #

4

STATIC

PRESSURE GRADIENT REPORT

ELEMENT DATA

Top
Bottom

4000 30/ 7/89

43
35 4000 30/ 7/89

WELL

DATA

DWT In
DWT Out
Max BHT

1185 PSI
1181 PSI
274 F

OO0O00O0O000D0QOOOO

289.8 | -----
1209.7 0.320
1242.3 0.032
1272.9 0.031
1303.4 0.031
1332.0 0.029
1346.2 0.029
1260.5 0.029
1370.7 0.020
1384.9 0.029
1407.4 0.030
983.6 | -----

COO0OO0OO0OO0O0O0OO0O0OO0O0O0

.5760
.5930
.6090
.6230
.6390
.6520
.6590
.6660
.67320
.6800
.6890
.5750

1170.
1205.
1237.
1266.
1298.
1324.
1339.

-~
=
353.

1267.
1381.
1299.
| 1168,

VOGN WRHLOONDIO

MBHT 274 F




"BIG LAKE # 4 — STATIC PRESSURE GRADIENT — “7/A/89
ELEMENT # 45735/ 4000 C BOT)

10000 O

80000 ]

6000 -0

DEPTH (FT)

4000 -0

2000-0_}

. PRESSURE (PSIG)

7 ! *

1 Al ¥ Al T
\000 -0 11000 12000 12300 O 1400 O 1500 O

1
1bOO O

A
17000

i 5030

1
18000

12160



Ak T

TELEPHONE (06) 354 0488  TELEX AAB718)

EXPERTEST: E{ ] E
WIRELINE & WELL TESTING SERVICE .‘

138 RICHMOND ROAD MARLESTON BA 5033 POSTAL ADDRESS: PO BOX 354 COWANDILLA 5033

WIRELINE REPORT

1430, 5wi_ R 0f.  SweR. _LALGE. . ANe. W [t amiT....
e )52 00 R N More ot V357 Ruine. RoX. .
......................... 15:35_ . TaG._ AY. OBSTRUCTION. @ T449°% o
......................................................... JAR..Down 4 TMES . UNABLE To.  Pass

rdtor’s Signature

WORKED PERFORMED BY ?—DOQGLAS

WELL DATA:

3

Tubing Size........... 2 i S
Subsurface S.V./Landing Nipple @

XUNIPPLIE @ e
Min. 1.D. \:aa0”

Perforated I;ncrval: ......... ?58@"7‘3\4

E1



s Ue e

. u l | | | l I ‘ TELEPHONE (08) 354 0488 TELEX AAB7183

AEXPERTEST! -
' L WIRELINE & WELL TESTING SERVICE !Ii
i

»

138 RICHMOND HOAD MARLESTON SA 5033 POSTAL ADDAESS: PO BOX 35¢ COWANDILLA 5033

WIRELINE REPORT

SHUY  WELL N,

e OBSTROCTION & CLBAR et

)
................................... ?uNuP}Dowu”raﬂouanSEuaeAL,Tmas
~ ALL  CLEAR

DeC. Lui.;

3040 L 2ukFAcE o S ELLEUE

HAane

Operalor's Signature

WORKED PERFORMED BY 'p'DOUGLﬂS/LO'BOND ............ OF.. EXPERTEST .
WELL DATA:

Tubing Size... 2 /B FwHp.. 440 o swHp... 330 .
Subsurface S.V./Landing Nipple @....

XONIpple @ e NZXN Nipple @ Other....vccnneene. @ ;
Min 1D N AR e @ . 14%7% . ... racker@.. 1433

Perlorated Interval: ... 7536——?Ql1’1’ ...................................................................................................................................

€1

00123



] U I | I I l | ‘ TELEPHONE (08) 354 0488  TELEX AA87183

EXPERTESTY | l

WIRELINE & WELL TESTING SERVICE

138 RICHMOND ROAD MARLESTON 54 5033 POSTAL ADORESS PO BOX 354 COWANDILLA 5033

STATIC GRADIENT SURVEY
OPERATOR ... .. AL A2 i

CUENT . .SV 7S i,
DATE .7 8% ...

WELL ... [B/G LAl T 45
BOMB No. 1 DATA BOMB No 2 DATA OWT IN
ELEMENT No. .D2- RS 743 .. . ELEMENT RANGE &/~ S/ ... ELEMENT No. ..£2:4£57 7357 ELEMENT RANGE . #cx0 ~2S|. .. 8177 PR
RECORDER No ... 397338 ... CLOCK DATA . 243/ X 34R /3748 RECORDERNo .. 297337.. . .. CLOCK DATA 25CFX3MR . £5TLS| DWT OUT
ENGAGE STYLUS .. /0. &o ... DISENGAGE ... /300 ............. ENGAGE STYLUS ... /@. %> ... DISENGAGE ... (200 ... SI4S ATA
PRESSURE LUBRICATOR ... /Q.!SC.............. BLEED LUBRICATOR ... /2.9 ...\ S
, DEFLEC- | PRESSURE | GRADIENT , DEFLEC- | PRESSURE | GRADIENT
DATE TIME DEPTH TION TEMP. psilft DEPTH TION TEMP. psilft REMARKS

7o L2 n 35 LLR -7 HAOVG (57 A

1105 R/ H 4

/0% /oD *5°93 [ooe - 53 Hﬁ‘ ‘G >3

1S | oo | -go% 2000 os - +

{722 ) o 7] LR 3oy £232

1]:2Y% | «tapo £ 3% VP = 2 ‘£ 3F

| 7 i 774 ST ‘4573 p-XoZ o] ‘D52

[l 42 Yo S~ = R-Ye/7) " ESY

[ *exss Eooe LE7 LoD X=y1<3

(L% | oo B2 s | +&73

(2: 00 o000 & 7% o @) & 50 : b1

1207 7750 S o) yLYs) BB v s

12.:122 PO.o. Y

12 .« f Ler3 R L7 c 75" APE 147 A2/

M LR M. T 274/

GENERAL REMARKS:

E4

»2100



Vace 4

u l | I | ' l ‘ TELEPHONE (00) 354 0488  TELEX AAB718)

AEXPERTESTw
| & WIRELINE & WELL TESTING SERVICE !['d |

138 WEST BEACH ROAD MAHLESTON SA 5033

POSTAL ADDRESS: PO BOX 354 COWANDILLA 5013

Well:........... Rie baee * 4 . Date: AND._| SEePTEMRER. 1989
Hy 1 .
Lubricator Data: 7104 /U[’M' Operator ..... . ROND.
oz, psig\.gq U186 psid
Pressure with DW.T. In ...... 4‘c\oqka1 ............. Out ... 8”/77/TP/§??'8’? ............
Time Pressured...................... ‘\2’0 ................. 1 qm Time Depressured.... /{242 .
Time RuninHole.................... ‘330 ................. 10\?0\ Time off Bottom‘..'C.?.K.I'CFO..........: .............................
Bomb No. 1 Data Bomb No. 2 Data
Element No. and Range D_ 451 43 ™ 4_000 o D_ 4_5__}3 5 x 4000 e
Recorder No. 5 5?5?)3 X 5 Tus C_.; 5 %3 -} X \5 s
Clock and Lead Screw Data F 15208 x {20 Has r 15204 X 'O was
Engage Stylus Date: 2. Q-FQ Time: |- 4_3 Date: 2.0\. gq Time: o : 43
Disengage Date; Time: Date: Time: '
7757 (2.3 257 [0 3/

Remarks. . TVAKIMUM  BorroMiore  THERMOMETER  Ram
T Cllocks. Reure GUM e
Well-Head Data for Final Build-up

Date Time Houf;[:zm-m‘ w‘?";:d i:és\i_gi w.?:;?d ‘C Remarks
Ano_ |SePTEMBER 1484
1130 4904 é 4\ Pressure  Lug
N 13:30 4944 4 59 Run IN HoLE
14: 00 44 85 B9 Hane GAUGES @ 3150
1600 5040 w49
20: 00 49979 60
_ 1400 A4 60
Ao |SePTEMRER 184
04:00 4430 60 o
O 00 4930 6o
06:30 4430 60 o
_|o1:00 4923 6\
03}:20 49320 A .
0800 4944 6l SHUT WELL IN %
0g:0S 1241 COMMENCE. A6 Hour
0810 184 Duro -ur .
_log:s 23253 N
08:20 3357
08:45 23571 _
04:00]_ | Hour L3
oq:1s 28\ —_—
09:30 3246 v
048 2226 ¢

E9

00125



u l I | I l ! ‘ TELEPHONE (08) 354 0488 TELEX AAB7183

?AGE Y

: _Expe.la_tlssrr::ﬁ{ p ib

|1 WIRELINE 8 WELL TESTING SERVICE
@

138 WEST BEACH ROAD MARLESTON SA 5033

POSTAL ADDRESS: PO BOX 254 COWANDILLA 5033

00126

wer . Bia Lace P4 pate:. 3RO, SEPTEMRER. 1484
Lubricator Data: Operator ........] W. Bono
Pressure with DW.T. In .. 4A0Q Kea 2:2%4 oyt .. BLZZLF. ... 7-5-37 ..
Time Pressured.................... V30 o A BA Time Depressured.... (€25 AP
Time Runin Hole.................. V3:30 2: 434 Time off Bottom.... 0K Qoo

Bomb No. 1 Data

Bomb No. 2 Data .

Element No. and Range ). 45-:}4_3 % 4000 Psr 'D ) 4 5_13 g < 4—000 o
Recorder No. E533% ¥ 1S Tis S533 7 x S Tis
Clock and Lead Screw Data ¢ 1IS208 X |20 WRS F1s209 x 120 wes
Engage Stylus Date: 'l.q.go‘ Time: 0. 473 Date: ) .q.BA Time: (:43
Disengage Date: Time: Date: Time: :
7-2-57 03/ 7 ZE [(o:3/
Remarks: . MAMUM  RoTiom HotE.. THERMOMETER . RUN ...
Well-Head Data for Final Build-up
Date Time “°”’T5l:‘;‘“"'"- WBK"'(‘;\“ ?g‘o\g W:::“::" Remarks
3ro_|Seprejmrer  \Gga Contowe Ruro-ue
10:00| 2 vougs | B226 ¢
019 ]219 JAY
1030 RL05
0:4S A0S L
11:00| 3 Hours g20s
|2 1S 3208
iI: 30 320S
148 8205 ]
12:00 | 4 HOurS <20S 1 Commence 4 nourey
14:00 ) 6 <184 ReApINGS
_|1%:0] 10 153
2:00| 14 2136
[4TH_ | SEPTHMRER 1A%
02100 | 18 Hours s
0600 | AX }l02 o
1000 26 2129 _
14:00| 30 Q151 ~
. |8:00] B4 K143 )
| | 2Qloo| 3= 2129
St |SEPTEMRER 168 |
0.:00| A PR \
06100 46 BINL [y

E9



2 00127

EXPERTEST!o [—. b
\ WIRELINE & WELL TESTING SERVICE ( !l"-/ J
{39 WEST GEAGH HOAD MARLESTON §A 503 POSTAL ADDRESS: PO 60X 754 CONANDILLA 5030
Well:......... BK’ T = 4’ .............................................................. Date:.. OTH. SEPTE MBEQ 83
Lubricator Data: Operator ........... . Bomo
Pressure with DW.T. In ...... 4qoqkp"\ ........ QC\%Q Oout .. .BY27.57 .. ... T2
Time Pressured...............c....... W30 TN T TYime Depressured... /QiZO ... T
Time Runin Hole............... LLA¥30 T1TT . Time off Bottom..... 2. Z. € ~— L
Bomb No. 1 Data Bomb No. 2 Data
Element No. and Range —D_quq_g % 40(13‘95, —D’4-5 ?35 < 4@ P_s«
Recorder No. 553233 x 15 .‘r:.s 5533% x 15 TLs
Clock and Lead Screw Data F\SZO? < 120ne Fisgoq « \20 He
Engage Stylus Dale:a'q 80\ Time: 0o 4‘2 Date: D\ng Time: o 4-3
Disengage Date:7. .50 Time: ey Date: . sss Time:/p >y
remarks: . Mukimus | ROTTOM HOLE.. . THERMOMETER | RUN. ..o

Well-Head Data for Fina! Build-up

Date Time HOU'TSi mS:“H"« W‘i"{‘;‘:’ CQ‘;":\ W]‘,’::::)"i‘d Remarks
Sty | SECTEMBER 1484
0:00] B0 woues| R136 @ CONTINUE. O MonrioR
[ n®oo| 54 8150 ‘o Buno -UP
18:00 5% 2150 4 TAKEN _EROM_L). H. CHART
2oa| 62 8143 3
GTh  [SeeTe MpeR 1989 '
02 00 ¢ 212 2
D600 7 {12 %)
10: 00 74 L1AG &
) 7% RS v/}
/RCT3 R2 RiSCO v -
e 36 RiRE &
7" lserrErtrer 1) ‘
D20 o 129 &
otee Ve 829 &
ok s W04 Ol LT s e
3. 20 RIS Ll LotreF -
AL L3N T DT A

€9
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