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Amdel 
31 Flemington Street, 
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Address all correspondence to: 
P.O. Box 114, 
Eastwood, S.A. 5063 

Telex: AA82520 
Facsimile: (08)796623 

6 August 19137 

F 1/1/29B 
F 6896/88 - Part 1 

The Director-General 
South Australian Department of Mine* 

and Energy 
PO Box 151 

EASTWOOD BA 5063 

REPORT F 6 R 9 A / H P - p a r t 1 

YOUR REFERENCE! 

TITLE: 

MATERIAL: 

LOCALITY: 

IDEMTltFICATIdM: 

WORK REQUIRED: 

DME 192/B6 TH:MG, DME 142/66 JM:DG 

Cooper Basin Core 

Core plugs 

COOPER BASIN 

Moomfaa 45 and 52 

Absolute grain density, cation exchange 
capacity 13 

Investigation and Report by, Diane Cass, Amdel Limited Chemistry 
Services ' 

Manager, Petroleum Services EWctldn. Dr Brian B. SteVeson 

•for Dr William G. Spencer 
General Manager 
Applied Sciences Group 

cap 

Branches' in Sydney, Melbourne, Perth, Brisbane, Canberra, Darwlh, T&wtisvllle, Burnle. Repres&hted world-wide 



nuifii'i 

Absolute specific gravities requested in your letter of 29 
April (DME 142/66 JMsDB and DME 192/86 TH: MB) are as follows: 

Moomba 45 Plug 

Maomba 52 Plug 

73; 2.72 
4 2»73 
5 2.70 
6 2.67 
7 2.67 
e 2.67 
9 2.72 
11 2.65 
12 2.65 
15 2.65 

6 2.63 
7 2.65 
11 2.65 
12 2.65 
14 2.63 

Total cation exchange capacity measurements were made on 
selected cbre plugs from Moomba 45 and Maomba 52 for which 
porosity and permeability had been determined. These results 
are given below with C.E.C. in meq/100 gm. This figure can be 
converted to Qv (meq/ml of pore space) by the equation: 

d X C.E.C. 
QV — 

100 
( — — - 100) 

where d is the absolute grain density and <|> is the porosity as 
a proportion: 

Moomba 45' . Moomba 52 
Sample C.E.C. Sample ti.E.C. 

3 1. i 6 1.3 
4 liO 7 On. 9 
5 ltl 11 1.0 
6 1 A 6 12 <0. 1 

• 7 0.9 14 0.9 
B 0.9 
9 0. 9 

ti 0. 6 
12 0.7 
15 0.5 
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TITLE: 

MATERIAL: 
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SENRAC Project 2/B6 

BENRAC Project 

dare plugs 

Core 

Porosity/permeability at overburden 
Gxys fWo U'S" 

Investigation and Report by: Russtell Martin, Jim Thoirpe and 
Bob East 

Manager, Petroleum Services Section: Dr Brian B. StsVeson 
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•for Dr William G. Spencer 
General Manager 
Applied Sciences Group 
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Date: 30/10/87 
File: F6B96/BB 

PORDSITY/PERMEABILITV 

Client: Department of Mines and Energy Location: 
Well; Big Lake-l Country: 
Fields Big Lake 

Cooper Basin 
Australi a 

iampl e Depth Permeability Porosity Grain Density 
ID (•feet) to Air Calculated 

(millidarcys) gms/cc 

1 779B.00 0.02 5.4 1. 69 
2 7799i 60 0.05 6.7 2.6B 
3 7800.50 O.OB 6,6 2.75 
4 7801;30 0.05 7.0 • • 2. 72 
5 7B01J 60 O.OB 7 i 6 2*68 
6 7B02.10 Oi 07 7*5 2 J &E3 
7 7803.50 0. 10 . 8.3 2.68 
a 7B07.30 0. is 10.2 2.68 
9 7B0Bi 50 0.08 7.4 2.75 

10 7B09.20 0.01 3 s 7 2.69 
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Date: 30/10/87 
File: F6896/88 

PDRQSITY/PERMEABILITY 

Client: Department of Mines and Energy Location: 
Well: Big Lake-l ' Country: 
Field: Big Lake 

Overburden Pressure: 30,303 kPa 

Cooper Basin 
Australia 

Sample 
ID 

Depth 
(•feet) 

'."i' ' _ -.Sm 

Pormeabi1ity 
to Air 

(millidarcys) 

1 
'2 

3 
4 
5 
6 
7 
8 

9 
10 

7798.00 
7799.60 
7800.50 
7801.30 
7801.60 
7802.10 
7803.50 
7(307. 30 
780B.50 
'7809.20 

0 . 0 1 

0 .02 

0.04 
0.02 

0 . 0 1 
0.02 

0.02 
0.07 
0.02 

0.00 

m u r r " , iM-iii'i-j,-

(7.) 

5.1 
6.3 
6.2 
6.5 
7.1 
6,9 
7.8 
9.5 
6.8 
3 . 6 

V 
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Y 
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Date: 30/10/B7 
File: F6B96/8B 

POROSITY/PERMEABILITY 

Client: Department o-F Mines and Energy Location: Cooper Basin 
Well: Big Lake-2 Country: Australia 
Field: Big Lake 

Sample Depth Permeability Porosity Grain Density 
ID (feet) to Air (7.) Calculated 

(millidarcys) gms/cc 

1 7453.90 0.77 10.2 2.66 
' 2 7454.BO 1.47 12.0 2.67 
3 7455.BO 1.11 12.2 2.67 
4 7457.00 54.52 13.5 2.66 
5 7461.90 9.06 12.3 2.66 
; it 7464.50 151.12 14.4 2.65 
7 7466.70 5.22 11. 6 2. 67 
8 7469 a SO 36.03 14.0 2.67 
9 7472.00 306.56 IB. 1 2.66 
io 7473i 00 40.39 14.0 2.66 
11 7475.00 7. 40 12.6 2.66 
12 74B0.00 0.02 5.7 2.70 
13 7483.10 0. 09 B.4 2.70 
14 74B3.B0 0.31 9.2 2.69 
15 7554 s 30 4B1.96 19.1 2.66 
16 7556«00 103.75 17.0 2.66 
17 7557.90 340.13 IB. 6 2.66 
IB 7561.00 575.70 16.6 2.66 
19 7569.00 92. 13 14.2 2. 66 
20 7570.90 0.05 7.4 2.6B 
21 7573.00 3.71 li.9 2 • 6 & 
22 7575.90 5.52 4.1 2.64 
23 7577.30 0.60 io.6 2.67 
24 7570.10 1.07 11.B 2.67 
25 75B0.00 0.3B 9.5 2.B6 
26 75B1.10 7.20 12.4 2 * 
27 75B4.00 407.76 IB. 0 2.66 
2B 75B7. 00 1.B6 9.3 2.6<i 
29 7590.10 20. 12 12.4 S.6&'. 
30 7592.00 60.29 16.2 2.66 
31 7611.BO 0.13 B. 4 5.71 
32 7616.40 0.05 B. 4 2.69 
33 76i7.70 0.00 1.7 2.66 
34 7618.70 0.32 9.6 2.6B 
35 7619.iO 0.36 B.B 2.67 
36 7650.60 2. 19 12.3 2.67 
37 7621.00 21.93 IS.4 2.6B 
3B 762B. 00 533.74 IB. 1 2* && 
39 7629.30 29.23 14.9 2.66 
40 7636.BO 131.62 1?.7 2.70 

. . ./2 
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Date: 30/10/B7 
File: F6B96/BB 

POROSITY/PERMEABILITY 

Mines and Energy Locations Cooper Basin 
Country: Australia 

Sample Depth Permeability Porosity Grain Density 
ID ('feet) to Air <*/.) Calculated 

<mi 11 i darcys) gins/cc 

41 7647.30 0.07 7.7 2.66 
42 7649.00 0.02 6.5 2.6B 
43 7673.BO 0. 19 9.0 2. 67 
44 i 7677.10 0. 19 9.7 2.71 
45 7678.00 0. 12 7.8 2.67 
46 7679.10 0.47 7.2 2.67 
47 76B0.60 0.12 7.3 2.68 
48 76B1.10 0.30 8.6 2.67 
49 76B2.00 0.32 9. B 2.67 
50 7683.70 0.62 10.6 2.67 

CI ient: Department b-f 
Well: Big Lake~y2_ 
Field: Big Lake 
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Date: 30/10/B7 
File: F6B96/BB 

OVERBURDEN POROSITY/PERMEABILITY 

Client: Department of Mines and Energy Location: Cooper Basin 
Well: Big Lake-2 Country: Australia 
Field: Big Lake 

Overburden Pressure: 27*2BB kPa 

Barnple Depth Permeability Porosity 
ID <-f set) to Air ("/.) 

(mi 11idarcys) 

1 7453.90 0. 55 9.6 
2 7454.BO 1.04 1 i.. 2 
3 7455.BO 0.79 11 „ 5 
4 7457.00 t51 u 65 13.0 
5 7461.90 7 • 11.6 
6 7464.50 127.70 13.7 
7 7466.70 3.36 11.0 
B 7469.BO 33.01 13.5 
9 7472.00 2B0.20 17.3 
io 7473.00 33.76 13.6 
11 7475.00 5.93 12.0 
12 74B0.00 0.01 5. 4 
13 7483.10 0.05 7.9 
14 7483.BO 0. 11 B. 7 
15 7554.30 369.70 IB. 0 
16 7556.00 77. 12 16.0 
17 7557.90 299.96 17.B 
IB' 7561.00 510.51 16.0 
19 7569.00 78.32 13.7 
20 7570.90 0.01 6. 8 
21 7573.00 2.42 .• 11.1 
22' 7575.90 0.29 : 3*7 
23 7577.30 0.26 9.7 
24 757B.10 0.60 11.4 
25 7500.00 o. io B.9 
26 7S81.10 4.B7 ii.s 
27 75B4.00 370.65 17.3 
2B 75B7.00 0. BO B. 6 
29 7590.10 18. IB 11.8 
30 7592. C)0 52. 19 15.5 
31 7611.BO 0.05 7.6 
32 7616.40 0.02 B. i 
33 7617.70 0.00 1.6 
34 7618.70 0. 14 B.9 
35 7619.10 0. 12 . 8*1 
36 7620.60 1.70 12.2 
37 7621.00 18.42 14.7 
3B 762B.00 321.-93 16.4 
39 7629.30 14.51 . .'•ISvS-
40 7636.BO 9S.55 16.4 

. . . /2 
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Date: 30/10/87 
File: F6896/88 

OVERBURDEN PQROBITY/PERMEABILITY 

Client: Department o-f Mines and Energy Location: Cooper Basin 
Well: Big Lake-2 Country: Australia 
Field: Big Lake 

Overburden Pressure: 27*2B8 kPa 

Sample Depth Permeability Porosity 
ID (-feet) to Air ("/.) 

(millidarcys) 

41 7647.30 0.02 7.2 
42 7649.00 0.01 6. 1 
431 7673.80 0.07 8. 4 
44 7677.10 0.05 9.0 
45 7678.00 0 . 0 4 7a 2 
46 7679.10 0. 11 6*7 
47 7680.60 0.03 6.6 
48 7681.10 0.09 8.0 
49 7682.00 0. 14 ¥» i 
50 , " 7683s70 0.36 9.9 



mu 
Date: 30/10/87 
File: F6896/BB 

POROSITY/PERMEABILITY 

Client: Department o-f Mines and Energy Location: 
Well: Big Lake-3 Country: 
Field: Big Lake 

Cooper Basin 
Australia 

Sample Depth Permeability Porosity 
ID . (feet) to Air ("/.) 

(mi 11idarcys) 

Grain Density 
Calculated 

gms/cc 

i 8251.40 3.58 13.2 2.6B 
2 B253.70 0/09 8.4 2.69 
3 B254.00 0.05 B.B 2.90 
4 B255.20 0.57 10.7 2.69 
5 8256.10 0.25 9.0 2.70 
6 B256.70 0.2,4 10.0 2.69 
7 B257.60 6.07 B«6 2.70 
S B25B.30 0.09 • B.3 - 2.71 
9 B261.20 0.03 7.1 2.79 

10 B264. 0<5 52.-67 16.0 2.70 
il 3265.00 10.09 13« 1 2.68 
12 B266.40 3.56 12.9 2.68 
13 B267s 05 46.29 14.4 2.67 
14 B267.90 21.55 15.5 2 * &EI 
15 B26B.90 3.B7 13.5 2 j 67 
16 8271.80 0.07 '• B.2 2.70 
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Date: 3G/10/B7 
File: F6B96/8B 

Client: 
Well: 
Field: 

OVERBURDEN POROSITY/PERMEABILITY 

Department o-f Mines and Energy Location: 
Big Lake-3 Country: 
Big Lake 

Overburden Pressure: 27,2BB kPa 

Cooper Basin 
Australi a 

Samp1a 
ID 

Depth 
(•feet) 

Permeability 
to Air 

(niillidarcys) 

Porosity 

1 • B25i.40 2.B4 12.B 

2 B253j 70 0.02 7.6 
8254« 00 0.01 8.1 

4 8255.20 0. 14 10.0 

5.. B256.10 0.06 B. 4 
8256.70 0.06 9.5 

7 B257.60 0.03 7. B 

B B250.30 0.31 7.4 

9 8261.20 0.01 6.6 

10 8264.00 47.74 14.5 

11 8265.00 8.92 12. B 

12 8266.40 2.9B 12.4 

its B267.05 40. B4 13.9 

14 82&7.90 ia.2i 15.1 

i s 826B.90 2» 74 i2.9 

16 8271.80 0.37 7.7 
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Date: 30/10/B7 
File: F6B96/BB 

POROSITY 

Client: Department o-f Mines and Energy 
Well: Moomba-10 
Field: Moomba 

Locati on: 
Country: 

Cooper Basin 
Australia 

Sample 
ID 

Depth 
(•feet) 

Porosity 
C/.) 

Grain Density 
(gm/cc) 

1 7769.02 12 m 3 2.67 
2 ' 7770.00 13.4 2.67 
3 7773.01 14.2 2.67 
4 7775.02 18. 1 2.67 
5 7776.02 10.4 2.67 
b 7777.02 12.4 2. 67 
7 777B.02 11.3 2.67 
0 7780.02 A 4.2 2. 66 

, 9',. 7784.03 ,1.1 2.63 
10 77B6.00 •1.0 2.66 
11 7787.00 5.3 2.75 
12 7789.00 3» £5 • 2.57 
13 7791.00 4i( 8 2. 68 
14 7792.00 6.5 2.69 ' 
15 7792.11 9.5 2.68 
16 7795.00 9.6 . 2.6B 
17 7796.00 10.B 2.6a 
IB 7798.00 11.7 ' 2.67 
19 7BOO.OO 13.2 2.68 
20 7802.02 14.0 2.71 
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Date: 30/10/B7 
File: F6B96/BB 

OVERBURDEN POROSITY/PERMEABILITY 

Client: Department of Mines and Energy Location: Cooper Basin 
Well: MoarnbtvlQ Country: Australia 
Field: Moomba 

Overburden Pressure: 2B,B60 kPa 

Sample Depth Permeability Porosity 
ID (•feet) (md) (7.) 

1 7769.02 2.57 11.6 
2 7770.00 3.44 12.9 
3 7773.01 25 . B 13.7 
4 7775.02 434 17.5 
5 7776.02 0.904 9. B 
6 7777.02 41.6 12. 1 
7 777B.02 5.55 10.7 
B 7780.02 100 13. 6 
9 7784.OS >0.001 1. 1 
1(5 77B6.00 >0.001 1.0 
11 77B7.00 0.002 5.0 
12 7789.00 0.001 i! 3.4 
IS 7791.00 0.006 4.4 
14 7792.00 0.004 6.1 
15 7792.11 0.023 B.9 
l 6 7795.00 0.957 9,3 
17 7796.00 1.36 10.6 
IB 779B.00 3.77 i it 2 
19 7BOO.OO 6.69 
20 7B02.62 53.4 ' IS. 3 
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Date: 30/10/B7 
File: F6B96/BB 

OVERBURDEN POROBITY/PERMEABILITY 

Client: Department n-f Mines and Energy Location: Cooper Basin 
Well: Moomba-47 Country: Australia 
Field: Moomba 

•—-——-— - • •iiW"—— — — - — — — •'" ;'•. •''•""""• " -'—' ''.". I 
Sample Depth Porosity Grain Density j 
ID (-feet) <7.) <gm/cc> J 

2 8225.07 9. 1 2.84 
3. 8226.06 14.2 2.77 
4 B22B.00 17.3 2.66 
5 B229.01 16.9 2.67 
6 8230.00 16.B 2.67 
7 B231.00 12.7 2.67 
B 8233. 00 8.9 2.67 
9 B234. 09 8.2 2. 69 
10 B236. 06 5.3 2.69 
,11 B23B.00 4*9 2.69 
12 B239.0B 5. 0 2.71 
13 8241.00 1.2 2.64 
14 B242.06 0.7 2 . 60 
is B244.10 0.6 2.60 
16 B247.01 4.5 2.6B 
17 B149.00 6.8 2 * BB 
IB 8253.00 7.5 2. SB 
19 8255.03 6.5 12.74 
20 B257.00 1.4 2.66 
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Date: 30/10/B7 
File: F6B96/BB 

OVERBURDEN POROSITY/PERMEABILITY 

Client: Department o-F Mines and Energy Location: Cooper Basin 
Well: Moomba-47 Country: Australia 
Field: Moomba 

Overburden Pressure: 28,000 l<Pa 

Sample Depth Permeability Porosity 
ID <-f eet) <md) <"/•> 

2 8225.07 2.26 B.B 

3. • B226.06 15.0 13.a 

4 Q22B.00 121 16. B 

5 B229.01 97.6 16.4 

6 8230.00 40.9 16.3 

7 8231.00 23.5 12.3 

a B233.00 0. 183 B. 6 

9 B234.09 0.017 7.7 

10 8236.06 0. 003 5. 1 

11 823B.00 0.009 4. a 

12 B239.0B 0.00B 4.9 

13 8241.00 0.000 1.2 

14 8242.06 0.000 0.6 

15 8244.10 0.000 0.6 

16 8247.01 0.006 4.2 

17 B149.00 0.034 63»3 

IB 0253.00 0.022 7.1 

19 8255.03 0. 009 6.6 

20 8257.00 0.000 1'. 5 



0 0 0 1 8 0 

Page 5 o f 5 
Date: 29/10/67 
File: F6B96 

AIR/WATER POROUS PLATE 
CAPILLARY PRESSURE VEND-POINT' SATURATIONS 

Company: Department erf Mines and Energy Formation: Daralingie 
Well: Moomba-45 Location: Cooper Basin 
Field: Moomba Country: 

Rw of Saturant Brine: 1.2B ohms/m Pressure: 

Australia 

1470 kPa 

Sample 
ID 

Depth 
(•feet) 

Permeability 
To Air (md) 

Porosity 'End-Point' Saturations 
;/. Pore Volume 

3 B160.2 0*29 9. B BB.7 

4 B174.7 7. 1 12*5 43.2 

5 B173.0 0.41 9.6 BB.4 

6 B157.6 4.2 13.2 54.7 

7 8177.2 1.2 10*0 74.a 

8 B157.3 1.4 12.0 SI. 2 

9 B175.B 6.3 12*9 46. 1 

11 B152.7 179 19* 1 13. 1 

12 (3155. B 440 20 . 0 9.7 

IS B155.0 127 IB. 0 17.4 
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F 1/1/298 
F 6B96/BB 

The Di rectoi—Benerai 
South Australian Department o-f Mines 

end Enerqy 
PG BoW 151 
EASTWOOD SA 5063 

Attention! Mr J. Morton 

REPORT F 6B96/BB 

YOUR REFERENCE: 

TITLE: 

MATERIAL: 

IDENTIFICATION: 

WORK REQUIRED: 

DME 249/87 

SENRAC Project 

Core plugs 

BIG LAKE 27, 31, 32 and 35 

Porosity and permeability ambient and 
overburden, CEC, absolute grain density 

Investigation arid Report by: Russell Hartiri 

Manager, Petroleum Services Section: Dr Brian G. SteVeson 
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•DISCUSSI DM OF RESULTS AND PROCEDURES 

1. INTRODUCTION 

One inch diameter samples were taken at tha respective depths 
indicated by the South Australian Department of Mines in the 
letter of 23 November 1937 (your ref: DME 249/B7). Tap water 
Was Used as the bit lubricant and the sample Faces trimmed and 
squared prior to being placed in a soxhlet extraction 
apparatus with a 3:1 chloroform/methanol mix to leach any 
residual hydrocarbons and salts. 

The samples were placed in a conventional dry oven at 100"C 
prior to porosity and permeability to air measurements at 
ambient and net overburden pressures. 

2. POROSITY AND PERMEABILITY TO AIR 

Porosity measurements were made utilising the Boyles Law 
helium injection technique to determine grain volume and 
sample bulk volume was determined by mercury immersion. 

Per'meabi 1 ity to air was determined Using the Jones Permeameter 
Whereby samples were loaded into the hassler holder and 
con-fined using a pressure of 2S0 psi. Air wafe then flowed 
through tha sample and the differential pressure across the 
outlet face of the plug measured on a straight tube manometer. 

3. OVERBURDEN POROSITY AND PERMEABILITY TO AIR 

Samples Were loaded into the overburden hassler cell and pore 
volume measurements made at 250 psi confining pressure. The 
hassler cell Was then pressurised to the respective overburden 
pressure and pore volume re-determined. Overburden 
permeability to air was also determined at this stage. 

4s ABSOLUTE GRAIN DENSITY 

0-ffcUts frdm the tands of the samples were saved and crushed 
for absolute grain density and Cation EXchangEi Capacity data. 
Absolute grain denial ty is determined by utilising a crushed 
portion pf the sample and placing it into a pycndrrieter. 
Weights are recorded of the empty pycnometer and then the 
sample weight, the pycnometer is then filled with alcohol arid 
the hew Weight recorded. Absolute grain density is determined 
by the pychameter Weight divided by pycnometer capacity. 

5. CATION EXCHANGE tiAPACITV 

Cation Exchange Capacity is determined using the Wet chtemistry 
technique utilising ammonium chloride as the exchange medium. 
The .ammonium chloride ions replace all the exchangeable 
catians in the fcrUshed sample and in turn the ammonium 
chloride is replaced with Sodium sulphidre ions. Titration at 
the end of the test procedure determines the amount of 
exchangeable ions present in the sample arid this Value is 
reported as milliequiv&lehts per 100 grams of sample. 



Table 0 

AMDEL CORE ANALYSIS 

BIS LAKE 27 Ambient 

S3 files fiu i k Vol unia 

2 
3 
4 
5 

19,21 
19„ 13 
21 .31 
21 -04 
21*44 

Bi.dk 
Dry Density 

2.58 

fiii&O 
2. SB 
2.52 

Apparent 
Grain Density 

»dbfi) 
n 63 

2.67 
2 i 67 

68 

. Absolute 
Brain Density 

o Ya * 

2«6S 
2 n 6 6 
2.65 
2.65 
2.65 
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Table) . 0 

AMDEL CORE ANALYSIS 

'S10- L A K E 27 . A m b i e n t 

Sample Depth Permeability (md) Pordsity ("/.> 
a S = 3 ) » i s i (si cm (s^ Sa t ^ « » M fe Btt tM W ta sia i r j ira «s tia ii= its isii sis sii i=a ea a s fctd Sia Ss tmi Sd cc Ssi tea SS iicj ifel s a (Sii S5 s a 

I. 9143:' 1" 0,0:1,7 3,6 
2,9X45'111 0/072 5,8 

'9147'0" 0*052 2,9 
914'?' 1" 0*013 3.15 
9158'6" 0,057 6.1 

: 



table 0 

AMDEil,. CORE ANALYSIS 

BIG LAKE 27 
i s !ja is! i s is* s i Kii SH t s a SB' j f i a Ilia a 6s (si a s a j tei is 

Sample Bulk Volume 
=3 » ) isii ssi M IS1 Ks M At list a m : 

1 
2 
3 
4 

19,20 
19.11 
21.29 
21.83 
21 .42 

Bulk 
Dry Density 

2.60 
2.50 
2.52 

32414 kPa 

Apparent • AlS&ttlUfcg'. ' 
Grain Density Grain Density 

«68 2>6!3 
2.66 

v. • 2.65 
2 , 
2.67 
2.67 
2 i 68 

2 . 
2 , 

6 5 
613 



Table) . 0 

AMDEL CORE ANALYSIS 

BIO LAKE 27 324:1,4 kPa 

Sample Depth Permeability <md> Pordsity <"/.) 
jjt̂ F Jiri itet.̂ ir; fiid fctd srjs iii^ feisi feijt tns ltt3 ferf ttsi ks tkc ttr̂  tt̂ s est ijni fejrf iKS tua "sin;'iiKi (ihi kkJ itti: k̂ s titd tstiKiii lici istf 'is iha fci iss' tea its i is ills Kii 

1 9143'111 0.005 3.5 
2 9145' 111 0.023 5*7 
3 9147'B" 0-005 2.8 
4 <n4t?i,r On007 3.5 
5 91513'6" 0.022 6.0 



Tabl& 4 

AMDEL CORE ANALYSIS 

BI0 LAKE 31 38310 kPa 

Sample Depth 
'fcSKSlSSr?.'! 

1 9962'3" 

6 
7 
8 
9 
10 

9965'5" 
9971'3" 
9979>11" 
9981'2" 
9984'211 
9987'3" 
10205'6" 
10208'1" 
10219'3" 

Permeability 

U ii 228 
0.107 
0.071 

S KSJ 
(md) 

151 
046 
182 
22(3 
010 

0.001 
0.082 

Um> ma jrt 

Porosity <"/.) 
gU (.w gw wii wj. uv. t j j |S5 

B. 0 
8.1 
6«5 
7.9 
6.7 
8.3 
9,0 
2.6 
1 „ 9 
7.4 

-iV' • « 

:-l ' '1 ' H 
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Tabic 3 

AMDEL CORE ANALYSIS 

6IS LAKE 31 Ambient 

Sample Depth J f^ermeability (md) ̂  Porosity^ <7.) 

1 9962'3" 0.565 e.e 
2 9965 '5." 0.433 <3.9 
3 9971'3" 0.198 7.5 
4 9979'11" 0,499 (3.7 
5 9981'2" 0.184 / u 
6 9984'2" ; 0.675 9.2 
7 9987'3" 0<» 63B 9,9 
B 10205'6" » 0,014 2,6 
9 10208'1" u. 230 ^ b h 

10 10219'3" 0.396 Qi2 
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TabIs 2 

AMDEL CORE ANALYSIS 

BIG LAKE 31 

Sample Bulk Volume 

38310 kPa 
a li= is! tet Ss sis Sis its!s i (Sa !ss sa sa si ia 6= tt as; ciisssiiSisaaiSSiKiaiSitŝ  

Bulk Apparent Absolute 
Dry Density Grain Density Grain Density 

sacSssiaissgiaisaK it S3 <5* SJJi JJIt? SJi (m> {Sit CrtJ mtSK! ia Sa aa! ia! sS Sal ia as S3 ia! s!S Ssi SSI Sat as as M« |MJ (Ma wjij MM jjw HUJ jaMjM. U « ASaSSsstiiaaisSttisSiiStaiaiiit is! sis ait isi i 
• 1 : 20 .as 2.46 2 a 67 2 < 66 

2 21 .33 2.68 2«66 
' 3 20.65 2.50 2.60 2 k 66 4 21 .34 2.47 2.68 2.66 : g 19.05 , j

 1 it ID it 
2.46 

2.69 2.66 
.. • ' 6 21 .95 

, j
 1 it ID it 

2.46 2.68 2.65 
7 19.93 M 41' 2.68 2.66 
& •22.66 o JT« tl UM-i 2.69 2.67 
9 it 1 2 * 64 2.69 2.67 
10 21.17 2.49 2. 6E) 2.66 
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Table 1 

AMDEL CORE ANALYSIS 

BIfl LAKE 31 A m b i e n t 

fed iss sa lis 8S is as' as iia ad sa im |MN 4H«* WW* fw. Mi siiaaiiiaastss! ; eis i= cit as sa ja sa sis iss sa sis as as iss as » fis <.-.s 

S a m pie b li i k V o 1 u m & 
Bulk Apparent 
Dry Density Grain Density 

ia sis sa ssi as as sa aSss ssi iss sa sa sa ssi sa asses is 
1 
2 

4 
5 
6 
7 
8 
9 

10 

21 .03 
I 
J. a uJ^:.* 

2 0 . a8 
21.54 
19. 16 
22 „ 17 
20,, .12 
2 2 . 6 } 
20, .1.9 
2 1 , 3 5 

2.44 
2,44 
2 . 4 3 
2.44 
2,50 
2,43 
2.42 

A'"A 
il!« It U IISM 

2.63 
2 h 4 6 

2.67 
h 68 

2 • 68 
2 , 6 0 
2,69 
2.68 
2 .,6(3 
2.69 
2 „ 69 

jjjjj jjmj sti'jitts j?s{ sjjI kjs 'li 
Absolute 
Density 

si tsirt iai sis' iai ss sa isi as ti 
2 . 6 6 
J;!. tt 66 
2 , 6 6 
2 a 66 
2 . 6 6 
2.65 
2 . 6 6 
h 6 7 , 

2 , 6 7 

id H 66 



Tab?, e 4 : 

AMDEL GORE ANALYSIS 

31 0 

BIG Li-1KE 32 33607 kPa 

•fsi sjs. ssi rS jfc} fcs fci jss Bis isa fcsisss: 
Sample Depth 
td siisa sis cis nil sn SSi-i sr.2 tss jss iss £ 

s.iisisSlKi.srtfsdfcss! is ttiM its? lis stsi «* 21 tts? 

1 9 3 6 5 - 7 " 
2 9367'0" 
3 9372'6" 
4 9 3 7 8 ' 1 . 1 . " 
5 9387'9" 
6 9389'10" 

9396'11" 
9402'1" 
9413'6" 

7 
8 
9 

Permeability (mcl) Porosity ("/,) 

10 9414'4" 

4.48 
0.645 
J, If C " - ' l 

1 . 0 0 0 
5 . 0 0 

AO 
•Ca N WilU 
0.844 
1 .84 

17.9 
0.652 

iSS SS'fiS} »•£• IS tm KiS (S3 J-ij "Sj JilS Ks'cii 5i!3l35 
1 3 . 8 
11.3 
1 0 , 8 
1 0 . 5 
1 4 , 0 
1 3 . 2 
i l, ,iO 
11.5 
14.6 
1 0 . 4 
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Table 3 

AMDEL CORE ANALYSIS 

BIS LAKE 32 , / . A m b i e n t 

HM| ijjjJ jjj" MM gw* jjjjj *J|£ Hw j*** fcjjt HM 4W4 Ĥ* jmj hU wg jW4 Um giij H*̂  'MM MM mi w**i t**w M JWJ <H« JM* IM 

Sample Depth Permeabi 1 ity (md) Porosity <"/) 
ilEst̂i tssijsŝs îs its; KS iss tin;*:!!: •ss'iŝ  fuŝri îihis m it̂  hi. tns î: its vis is:«« it̂i ^ tis:;̂! ̂n trs ins tŝ  tiiiî  inii 

1 9 f c 6 5 ' 7 " Bs 0 0 1 4 . 7 
2 9 3 6 7 ' 0 " *>.. 1 

•is. , A 1 2 , 1 
3 9 3 7 2 ' 6 " •2n 7 4 1 1 „ 9 
4 9 3 7 8 ' 1 1 " >•£» n 7 1 1 . 7 
5 9 * 0 7 ' 9 " . 6 . 3 0 1 4 . S 
6 9 $ 8 9 ' 1 0 " 3 . 8 7 1 4 . 0 
7 9 3 9 6 ' 1 1 " •J.. :L 0 1 1 , 5 
(3 9 4 0 2 ' 1 " 1 2 . 3 
9 9 4 . 1 3 ' 6 " j. a ^ 1 5 . 4 

1 0 9 4 1 4 ' 4 " 1 . 1 6 1 1 . 0 
f 

I! 

if 
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Table . , 2 

- AMDEL CORE ANALYSIS 

BIG LAKE 32 33607 kPa 

.̂ ŝaiasŝ s-'siissw 
" Bulk Apparent Absolute* 
Sample Bulk Volume Dry Density Grain Density Grain Density 
ssrfts sa isj pSssi ssi sa ssi sa a: -a sssaSwsslsssfflssissssŝ ^ 

V 1 9 , 7 9 2.33 . 2.71 ' 2.66' 
2 21.63 2.39 2.69 2.65 3 18.16 2.,42 2.71 2.66 
4 l 5 ' 7 i 2.49 2.78 2.73. 
5 20.70. 2.35 2.73 2.68 ' 
6 1Q-9S 2.35 2.70 2.66 
7 V ? " 6 2 2 , 4 1 2 / 7 0 2 . 6 5 
® 2.3S 2.69 2.65 
* 19.28 2.31 2.71 2.65 

20.66 2.42 2.70 2,65 

V 

I 

\\ • •fr 

v. 
V 

• • v, 



urn* 

1 1 9 . 9 9 2 . 7 1 
'2 ^ ll li G) 1 S , 6 9 
3 • 1 8 . 3 ( 3 2 . 3<? ^ « *y l 
4 1 5 . 9 3 2 . 4 6 2 . 7 8 
5 2 0 . 8 3 2 < 3 3 • "•/'r 
6 1 9 . 1 3 H 2 . 7 0 
7 1 9 . 7 3 2 . 3 9 2 . 7 0 
B 2 1 . 4 0 . .>'•-. 2 . 3 6 2 . 6 9 
9 1 9 . 4 6 2 1 2 9 2 . 7 1 

10 2 U h 2 . 4 0 • 2 . 7 0 

2.66 
2 . 7 1 

2 . 6 5 
2 . 6 5 

7 T a b l e . • '1 V ' 

V , AMDEL CORE* A N A L Y S I S ! 
' • • • • • 1 ! 

BIGS LAKE 32 Ambient, • \ j 
' • j 

sraaSSsKaiaaiiSffiSSSisifeŝ  j 
• Bulk Apparent Absolute I 

Sample Bulk Volume Dry Density Brain .Density Grain Density 

2.66 ' Jj 
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:Table 1 

AMDEL-CORE ANALYSIS 

BIG LAKE 35 Ambient 
rji iiii!; kk RT3 Viiji cii sis tK titsiiia ̂ sJiuaips jiic jtyisiSffiijKia stasis ftia wi siij its trs iirfj ets fca ti^siK fe&ftte jyitĵ : Irjtilit Ĵ iss Jss tiâ isiiiK! irarii iss iasiK: Keiths ci (idt kk issisi iid 

Bulk Apparent 
Sample Bullk Volume Dry Density Grain Density 
sis BS .sjl U sis ssi a SS.iis ssi sis SSI ssi fete iSS.ISi! SS Wil ̂ sis SS iSB î  ssi iisi tai! iiiii Siii ial ssi ssi Ciil Ssi iiiii all sa fci iiii sid sri SS So =i.i ia'a fcH cis IsS jiai ssi £3 isii iiis p 

1 21.61 2.48 
2 21.85 2.52 
3 17,85 2.56 
4 21.19 2,53 
5 21.09 2.50 
6 20,60 2.SO 

• 7 20.73 2.50 
& 20.96 2.46 
9 22.26 2.47 
10 21.40 2.47 
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Table 2 

AMDEL CORE ANALYSIS 

01k LAKES 363 3 3 2 ® kPa 
!S?! iiSili isssis laiiis is? !sa as iSSSiH iss iiis s!i £ia iSs iis iss sisisi ills'tsi Sis iss iiiiis tss ais jas ssi iss'iss lis a'ss is [ii!! lis iis as! iss Sia lirissiiiSi !si !Sa iss tS' isi SiS as! aiiiiiiisiissi lis tiiisiisisiii!'isi isi aliis* iis ]tis iisswsiiiitii 

Sample Bulk Volume 
Bulk Apparent Absoluts 

Sample Bulk Volume Dry Density Qrain Density Orairi Density 
«W«M»tt|Mft«M*Mtt m a sa tit sis sia a iis is siii iss as sia ssi esi alii ssi ssi sai si! ssi sis sia sis in ssi Si! iis 55! iss sis sirs ssi is! si! aid SSTSBSS! sis ii! aai as! iia iis ssi isa eft sii ii! iii aii iss ssi; 

1 21.513 2.49 2.68 2*65 
, 2 21.77 : ' 2.53 • 2.68 2.64 
' 3 17.81 2.56 2.71 • 2,66 
4 ,21 a a 2.53 2.69 :• 2.66 
5 20.99 2.51 •• 2.70 2.67 
6 20.54 2.51 2.70 2.68 
7 20.66 2.51 2.70 2.66 
8 20 . 80 21,40 2„70 2.67 

22.08 2.49 2 k 68 2.66 
• 10 , 21 »3£S •• 2.48 2.69 2.66 
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Table ... 3 

AMDEL CORE ANALYSIS 

BIG LAKE 35 Ambient 

1 
2 
S. 
4 
5 
6 
7 
(3 
9 
10 

9215' :l." 
9216'0" 
9217'1" 
9217' 911 
9.220 "7" 
9221'0" 
9221'6" 
9223'10" 
•9S2B''*'' 
9226'8" 

0,201 
0.158 
0.025 
0 . 085 
0. 106 
0,077 
0 „ 092 
0,230 
0.177 
0,096 

7 n 5 
5.9 
5.7 
5,9 
7,6 
7«5 
7.3 
9.1 
7.8 
7.9 



• Table 4 

AMDEC c o m '•ANALYSIS 

BIB LAKE 35 33255 kPa 

•̂'taiaWliSîlafeSiiaiiâiatain 
S atrip 1 e Depth 
•Ssi hid S3 ISS iisi 1;=! fits Sis' te 

Permeability <md) Porosity C/A 

1 9 2 1 5 ' ! " 0 . 0 8 5 7 . 2 

2 9 2 1 6 ' 0 " 0 . 0 4 5 5 , 5 

3 9 2 1 7 ' ! " 0 . 0 0 2 5 „ S 

4 9 2 1 7 ' 9 " 0 . 0 2 3 5 . 7 

S 9 2 2 0 ' 7 " 0 . 0 3 0 7 . 1 

6 9 2 2 1 ' 0 " 0 , 0 2 1 . ••• 7 . 2 

7 9 2 2 1 ' 6 " 0 . 0 2 5 7 a 0 

(•3 9 2 2 3 ' 1 0 " Oh 0 8 1 8 . 4 

9 9 2 2 5 ' 6 " 0 . 0 5 7 " 7 . 1 

1 0 9 2 2 6 ' 8 " 0 . 0 4 9 7 . 6 
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CATION EXCHANGE CAPACITY 

V 

•v 

' . i U 

! , '"O 

n 

• • 'A)" 

. t-

1 
0' 

Company: Department a-f Mines 
Well: Big Lake-27 
Field: Big Lake 

Formation: Patchawarra 
Location: Cooper Basin 

< i l 

Sample 
I D 

1 

2 
3 

4 

Depth 
(•feet) 

9143*1 

9145.05 

9147.7 

9194.1 

915B.5 

C.E.C. 
MEQ/100 grams 

2.40 

1.20 

1 ii 65 

1.39 

1 . 2 8 "'..••'". i-

: ' if 

:; . i). 

% J 

r , V • V'' 
.« 



CATION EXCHANGE CAPACITY 

0 0 0 3 3 0 

CSV A 

I . ( 

1 

... , 

Company: Department of Mines 
Well: Big LakeKSl 
Field: Big Lake 

ID 

1 

2 

3 

4 

5 

6 

7 

Ef 

9 

10 

p 

v . 

Depth 
(•feet) 

. , 
: ' it.''. 

U. 

9962.25 

9965.4 

9971.3 

9979.9 

9981.2 

9984.2 

9987.3 

10205.5 

10208.1 

10219.25 

Formation: Tirrawarra 
Location: Cooper Basin 

___ 
C.E.C. 

MEQ/100 grams 
• '• - • -

1.48 

1.50 

1.50 

2.86 
3.02 

2.10 

1.44 

2.89 

10.3 

1.91 

I / ; 
- "i1- • : •'••••' ••'••' ' •'•''"" 

iv iWis,: 

•7/ 

o 
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G A T I O N E X C H A N G E C A P A C I T Y 

Company: Department of Mines Formation: Tirrawarra 
Well: Big Lake-32 Location: Cooper Basin 
Field: Big Lake 

Sample Depth C.E.C. 
ID (feet) MEG!/100 grams 

1 : 9365.55 4. B7 

2 9366.95 

m 

3 9372.5 1.77 

4 937B.B5 2. SB 

5 93B7.7S 1.47 

6 93B9.B 2.05 

7 9396.9 2.B4 

B 9402.1 ' • 3.96 

9 9413.5 1.42 

id 9414.3 2.91 
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CATIDN EXCHANGE CAPACITY 

Company: Department of Mines Formation: Patchawarra 
Well: Big L.ake-35 Location: Cooper Basin 
Field: Big Lake 

Sample Depth C. E. C. 
ID (feet) HEE/100 grams 

1 9215.1 1. 19 
o A 9215.95 1.53 

/ 3 9217.1 2.04 

4 9217.75 1.65 

5 9220.6 2. 90 

6 9221.0 4.71 

7 . 9221.5 4.15 

B 9223.B 5.77 

9 9225.5 5.67 

io 9226.65 4. 65 
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1. INTRODUCTION 

On B January 19BB correspondence was received from the South 
Australian Department of Mines and Energy, <yaur ref s DI-iE 249/B7 
3GGM:AM), detailing analyses required concerning the ongoing 
SENRAC Project 2/86. 

The analyses required were: 

a) Cation Exchange Capacity 
b) Absolute Grain Density 

All L alyses were par-formed on the D-ffcuts of core plugs as 
detailed in your letter. 

2. CATION EXCHANGE CAPACITY 

Cation exchange capacity (CEC) is determined on the clean, dry 
crushed plug offcut's using the wet chemistry technique. 

Ammonium chloride (NH^Cl) is added to a known volume o-f sample to 
exchange with the cations normally present in the clay structure. 
Subsequent Washings in NH^Cl ensure* that the sample is saturated 
with ammonium chloride. 

Sodium sulfate (Na^SO^ is then Used to replace the bdrtdetd 
ammonium chloride ions. The residual ammonium chloride is then 
established by titration. Values are reported as milliequivalents 
per 100 grams. 

3. ABSOLUTE GRAIN DENSITY 

Absolutn nrain density is determined by pychometry using alcohol 
as the reference liquid. Valutas of absolute grain density are 
reported in grams per cc. 

4. CAPILLARY PRESSURE 

The samples Were placed in a soxhlst extraction apparatus with 
methanol to remove any residual salts from the electrical 
properties part of the test program. The samples were then^placed 
in a dry oven at liO'C prior to redetermining ambient porosity and 
permeability to air. 

Samples Were then platted in a high pressure satUrator and 
evacuated before the introduction of a deaeratted simulated NaCl 
•formation brine. The simulated formation brine was constructed 
from the Rw supplied by this Mines and Energy Department of 1.28 
ohm.m at 25*C. The samples were removed from the satunator and 
weighed to ascertain 100 por cent brine saturation had bteen 
achieved before being placed in the porous plate cell at 1390 kPa 
• (200 psi ) . 

(dator displacement from the fcdll was; monitored over sraveral daya 
Uhtil no more water waa be*ihg dioplaccsd. Tho samples word them 
remoVed and waiahts rECordod. The -samples were replaced in the 
teli and removed every socand day and weights recorded until the 
weights stabilised which indicated capillary equilibrium had been 
afchiaved at thiss prcsssuria of 1300 kPa <200 pfei >. 



Table 1 

AMDEL..BORIS.. ANALYSIS 

MQOMBA Si Ambient 
ssi RiS'wS j&s us} &3 as as jus Sia in sins feStfiK tisi <*.& ,74 tns ha SJ 

Samples Bulk Volume 

la; s± a ssi Sia isa as iss si; IS: 
Bulk . 
Dry Density 

(Sisssissiiss W»*i 'ij»U jjUJ <Mt«U>4 MU KM j sSSiidisslasiMSSISsiisssSiiaSsI £2; sis S:S jinj isa saj ssf isit a1! ssi cw i 
1 7 . "39 2 . 5 4 

Jim 2 0 . 8 1 2 A 4 / 

1S. 8(3 2 . 4 2 
4 1 6 . 7 5 2 . 4 8 

•'••': - . 1 0 . 0 5 2 * 44 
6 1 7 . I B .kiw II 4 8 
7 1 4 . 7 8 2 . 4 4 
& 1 6 . 2 6 2 . 4 4 
9 1 8 . 6 3 it 
1 0 • 14„ '9S j£,i D s,:» tJ 
11 1 8 . 7 7 2»356 
1 2 1(3 „ 8 3 2 . 4 6 
15'-. 1 8 . 6 2 
1 4 1 5 . 9 9 2 . 3 4 
I S :L 0 , 8 3 m 'w 4 

riia ii iJ ,L •46'. 1 7 . 0 1 2 . 1 1 

' sia isS Iss as as sis sis sis si; s; m pi: ssi £» Ktt &« S2S ca iss iSs laa as: las sis isa isS: 
A p p a r e n t : A b s o l u t e 
n D e n s i t y (Bra in D e n s i t y 
Sn3 Hill SJt? Kft« SmU Sm mil OH SîBsiasBiaaiiiisasaiisi 

2 . 7 0 2«67 
2 . 6 7 • 2 
.t'.M «i 2 . 6 4 
2 . 6 7 2 , 6 4 

' 2 . 6 7 2 . 6 3 
2 . 6 6 2 . 6 4 
2 . 7 0 2 . 6 6 
2 . 7 0 , 2 . 6 7 
2 * 6 / 2* 63 

a 6 $ 2 . 6 4 
2 . 6 6 2 , 6 4 
2 . 6 7 2 H 6E!/ 
2 . 6 7 2 * 6!5 
2 . 6 7 1 2«6Si 
2 . 6 6 •• 2* 6 4 
2 „ 6 7 2 » 6 4 



AMDEL CORE ANALYSIS 

MOQMBA & 24000 kPa 

Bulk Apparent. 
Bam pile Bulk Volume Dry Density Brain Density 
•»Mt wj4 ÛH l&f fMH ** *•!»* MIII M. (im 4*ni mrt wk* H*H UMJ 
1 ' 17.37 . 2.54 2.70 
'•o • •<!•> $0,74 2.48 2.67 
3 15.75 2,44 , 2 • 68 
4 J. 6 „ 68 . 2.49 2 „ 67 

17.99 $ a 415 2.fr 67 
6 17.12 2.49 .', t if') 4m) 
7 14,70 2.45 2.70 
B ' 1 ii i (?.) ' • 2,48 2*70 
9 :: 18.54 2.67 
10 14.87 •f-' .2,36 '. , 2.68 .,:.'• : 
11 18 i 65 " H . 2.66 

18.76 2.47 •2.67 
13 18.55 2 a 67 , 
14 IS „ 135 y <i 2,67 
IS 18.64 ft 2 « 6 6 

16 • 17.72 ,ltl H ]>i|fi< 2 , 6 7 i -



AMDEU corn ANALYSIS 

MOQMBA 8 Ambient 



•V-

00046 

: Table 4 ; 

AMDEL CORES ANALYSIS 

MOOMBA 13 24000 l(Pa 

Sample ' Depth Permeability (mcl) Porosity ("/•) 

4 
5 
6 
7 
a 

10 
i f ' 
1 2 ' 
•1 W 
,1. CJ 

14 
1 5 
16 

70 J. 1 ' 4" 
7774' 
77SI'3" 
7777'4" 
7777' 1 'J. " 
7779-2" 
7796' 
W 1 3 ' 1 " 
7602' :L" 
7784'1" 
7800'10" 
7783' 
7797'6" 
7785'10" 
7799' 

0.02S 
0,513 
0 „ 066 
0.092 
0.082 

> 0,046 
0.048 
1 .06 

17.1 
•44.8 

•• 

' 0 . 1 4 5 
12.8 

216 
2 7 0 

5 . 9 
7.4 
9 , 0 
7 „ 0 

6 . 4 
9.2 
9 . 3 
10,1 
11 , 6 
14. B 

1 2 , 6 
11.7 
X. 2*5 
3 0 * & 



00047 
CATION EXCHANGE CAPACITY 

Company: Department of Mines Formation: 
Wall: Moomba-B Location: Coopsir Basin 
Field: Moomba 

Sample Depth CEC 
ID feet meq/iOO gms 

7011'4" 5.30 

2 7774' 3.35 

3 77B1'3" . oo 

4 7777'4" 2.73 

.3 7777'11" 3.49 

.. & • , • • . • 7779 r2" 2.31 

7 7796" 3.71 

S 7S13' 111 4.40 

9 7B02'1" 2.79 

•io 77B4'1" 2.47 

11 7B00' 10*' 3.15 
) ' ' ' ••".; -.:• 

12 77B3' 2.92 

13 1 >. 
' . • l{ ;! 

7797'6" 3.07 • 

14 

1 >. 
' . • l{ ;! ii1 • • 

77B!5'10" 2.01 

is 
• ii' • 

' "• .. •'. 1! • ii 
h' 

7799' 1.96 

16 
•i 

7850f 2.34 

n 



Table 1 

AMDISL CORE ANALYSIS 

•MOOMBA 43 Ambient 

{S3 tsi mi ££ fcS! fcrS ££ tta {tin ItSm ftSlilM 

Sample Bulk Volume 
&& & suj JSJ oa aw jia tsy fcs & RSI ss as susses s&jfcfjj 
1 16. 33 
2 16,24 
3 . 17,17 
4 18,57 
5 16.70 

16»1S • 
16.13 
X / « Q / 
16,01 
17,71 
16,68 
17.86 
16,73 a 
Ji / * MtXu 
•i y 
J. ( II 

Bulk 
Dry Density 

Apparent 
Ora.in Density 

6 
7 
8 
9 
.1.0 
11 
12 
13 
14 
15 

i ca to h tet sa a j sii sa aa til as las «sa tjs ss tea 83 s sft Sw ctf !.ts 
2,58 2,72 
2.44 2,69 
2,48 2.76 
is 11 
y- « ' i .e.. 2,76 
2,47 . <C» N / O 

a * v 2,69 
IS 2.69 'TO ti v w 2,70 

* 7 u yts, 
Hit (*• * 

2 H 16 2,67 
2. 13 2» 
2.16 2 t 6a S 
2,20 2.68 
2, A 9 2.63 

! ttS ci» fcsSc— si mm 
Absolute 

'a.in Density 
:i fSi? KS itt? Silt Sift fei! S3 rsi tx! ttj 

2,66 
2.66 



X. 

0 0 0 4 0 

"Fatal© 2 

AMDEL CORE ANALYSIS 

m 
•yj (f'" i 

MOOMBA 45 23990 kPa 
teJBa = a i e i s » 6 B a a ! i issiiai ais .as sis iS- iaa tsa ssi s ± iss sia 'as taii ss iiis as i £2S'Sj iss £3 ft; SS Sst fcs ss ks fts 553 Stf ! iiii as fa* jia sja ms am SB iasias sis eat tea est ifcisij sis isa las iss ss sis 

Bulk Volume 
Bulk Apparent bam pits Bulk Volume Dry Density Grain Density 

m a a a s a bis sal tas SS as aia sat sis s a iaa sia a i as sai is i a ass ssiiasaisss ! itTn ki*H itii' fcT H*»3 ; te ir^ sn tis ̂  ttn sa ^ K t sk iw » ^ K ,-,a ks s^i • 

1 1 6 - 2 6 2 . 1 3 9 MI* « / KG. 

At 1 6 . J 7 2 . 4 5 2 . 6 9 

3 1 7 .i 0 9 . 2 . 4 9 a / w 

4 1 8 . 4 8 2 . 4 3 2 » / 6> 

5 1 6 . 6 1 2 . 4 0 a / •,-< 
• ' I 

6 1 6 . 0 7 i*> "irias 
.WW «I«I i 6 V 

7 1 6 . 0 6 
/ i - r 

2 . 6 9 

a 1 7 . 4 8 .' ft T O ' 
. 2 . 7 0 

9 I S . 9 3 2 . 4 0 * / \5 W 
1 0 1 7 » 6 3 2 . 3 3 : 2 . 6 8 

1 1 1 6 . 5 9 2 . 1 7 ' O A ' 7 

•1 ' 3 
A Aw 1 7 . 7 4 2 . I S 2 » 6 7 

ff 

i' 
1 3 1 6 . 6 5 , 2 . 1 7 2 . 6 8 fi 
1 4 1 7 . 1 3 ' a «i 

It J.ii J, <I'ii rt U {j 

1 6 1 7 . 4 0 
:<") ' t H 

2 , 6 8 
if 

. ' u 



AMDISL CORE ANALYSIS 

MOOMBA 4® Ambient 

•*«M*nW«*MIBttMMMIKM^ • tWMAMMWWiSWMffMttMlttHtWIHwieiitt' 
Sample Depth Permeability (mcl.) Porosity {%) 

si ft* is as m ms sr.: ss 13 a? «a is ss sa its m ^ ibs ̂ tas aa ssb hs sis sa iia ts= ks uia aui sa ks tts =a sa fe .us bks'jw ks as its iss iss na sa s-j est Ka Ssi 
1 • , 8 1 6 0 ' . 0 * 4 7 3 5 , 4 
2 S i 7 8 ' S " 0 , 2 7 0 9 , 2 
3 8,160' 4" 0,122 • 9.8 
4 8 1 7 4 ' 8 " 6 , 0 5 •' ••'••: 1 2 , 0 
8 8 1 7 3 ' 0 , 2 8 2 , 9 , 6 
6 8 1 3 7 ' 7 " 4.84 ;L3,2 
7 8177'2" l.io 10,0 
8 SlS7'3» 1.21 12.0 
9 8175'9" 5,38 12,9 
1 0 • 8 1 7 6 ' 4 " 9 , 0 3 1 3 , 5 
11 SI52'8" ISO 19,1 
12 8155'10" 357 20.rt 
13 8106'6" 167 19.? 
14 8153'2" 151 ls.i 
15 8155' 106 IB.O 



0 0 0 U I 

Table 4 

AMDEL CORE ANALYSIS 

MOOMBA /•! -5 •••,.. 23990 kPa . . • • i 

3 Hill JM2* 2*3t*3 Si" i*4*' **1M I*4** **** ! tat fci s? at 55 iss iss iss sa' tint i d i s ,»s t s iss is 

Sam p1e D^pth , Permeability <mcl) Porosity (*/.) 
153 ir4 W3 £ } > « £ 3 r j : {Si ss£ fcs fcfl Kri sfc Si; tits 64 ftt « i t S Si? its sst Sts ail as 62 s a i S :»• t ! 
1 a 1&5' 0,010 5,0 
.iL 8178'0" 0.142 8.8 ! 

8160'4" 0 „ 069 9,4 • 4 8174'8" 5.35 1 a 1 

S 8173': 0,179 9,1, 6 8157'7" 4,36 12 >8 I 

7 : 8177'2" 0,866 ' ; 9,7 • 
B ill) 157' 3" 0.916 11.5 : 
9 8:1,75'9" 4,82 12,4 • • fj 10 8 :L 76' 4" . 8.18 13,1 •• ' I 

11 8152'8" 142 18.6 ' if 

. ii 
1 
ti .iS> 8155'10" • ..S&9 19.4 •fi 

.Iv w 8156'6" 147 18,9 , ' • 1 

14 8153'2" 139 • 17,6 
' ' • i 

I S 8 1 5 5 ' 9 6 , 3 1 7 , 5 



0 0 D o 2 
CATION EXCHANGE CAPACITY 

Co.npany: Department of Nines Formation: 
Well: Moomba—45 Location: Cooper Basin 
Fields Moomba 

Sample Depth CEC 
ID -feet meq/100 gms 

.1 B165' 5 • 27 

2 B17B'B" 4.62 

10 8176'4" 3. 42 

13 8156'6" 2. 17 

14 8153'2" 2. 19 



O O O O D 

T a b l e , 1 

AMDEL CORE ANALYSIS 

•MOOMBA S2 . Ambient 

SsiSiSssiSaSSHstsitf m »<M 8R Si SS Ss as Wis 63 sa as sia taa sa iss sa as sa sat sa aa as est sa ss sa tss sa sis ss as as aa sa: ts.) as fta aa«ast as i 
Bulk Apparent. Afcmolut© 

Samp I '9 Bulk Volume Dry Dt-snaity ' (Sraifr. Density Grain D^naity 
ar«sj!ssissas!ssi it SiiiSii Ss Ss fd«.« Wttafs« ttwwtsf WW M sssa Kiss sa sa as sa ss: sa sans sa 
1 . IS.41 2.44 2.70 :•' 2.66 
a - 18.74 2.44 : 2,67 2.64 
3 17,82 •2.41 2.69 2 , 66 
4 J. 13.20 2,43 2.65 ' 2.65 
S 16.76 ' 2.36. ' 2.69 2.65 
6 19.46 2 * 42 2.65 
7 16*04 2.43 2.67 
& 15,17 •. 2.550 2.70 : 2,66 
9 17,86 2.4.1. 2 if 2.66 
10 16.89 2.39 •• 2.69 2,66 
11 18.74 2.39 . 2.66 
12 17.70 2.39 . 2.67 
,13 18.21 2.37 2.68 . 2.63 
14 20.08 2.41': 2,65 
ISS 21,14 2.41 2.70 2.70 
16 18.75 • • 2.42 2.67 2.66 
17 .16.69 2. S3 2.69 2.66 
IB 17.06 2,554 2.69 2.68 
19 17.S9 2,56 . 2,76- ! 2.74 



AMDISL CORE ANALYSIS 

MOOMBA 52 23990 l<P& 

i a t t i i a w w a i i a i l Jll4 JWtJ >i>4 MM «M Mj> JJtj j»M JtlJ IM hi* ; sss sst tss l!s sa iss as as cat as as eta sa is? as: . ? tjsf 5t5 S55 {54 Jftj tw IS2 W Btj J.fJ 'S3 ft; g!tt Bi2 tep i53 I U fs? Stt 

Sulk Apparent 
Sample Bulk Volume Dry Density Orain Density . . ' 
sat B:S list istSSi ess S£! at sat tas a aa sttt sat as ass tat tat as sa «s s s4 sai .TSSfaiKi jga sis sis SSi k& its tet fctf t ia: m m m » M m m m m ^ m m m m m m m > i m m m m m m m 

1 •18«. 3 2 2,45 2.70 
IS.62 : 2,46 ..-•• 2,67 . •••. 

3 17,68 2.42 
4" 18.06 t".S >|1KJ 

'n T w 2 , 6 5 

•a 16,63 2*37 , 2,69 • 
6 19,,35 2*45 2 » 6 5 

7 15,97 2.45 2,67 
B 

•t \tf y\ fry 
4, u N J» 2* SO 2,70 . * 17.71 2,43 , 2.68 :••' 

10 16.75 »4 i. 2,69 
11 18,63 2,40 2 • 66 
jl 17.60 2,41 2.67 
13 18,06 ,vi w V 2,68 
14 19,95 >7 

If i' 2 * 65 
15 20,97 : '2 .43 , 2/70 . 
16 18,61 2.44 , A » O / 

17 16,66 . 2 . 54 2.69 
18 17.02 vit!< n Wi t5 2,69 
19 •17,SS ; K / 2.76 



m m - L CORE ANALYSIS 

MOOMBA S2 Ambient 

isi ss ss sa ssi iss ss s i as ss as s i sis us ss R i s s s a is: iss lis « s s iss m 0 ss iss f « ss ss a? ss ss ss a s « 

Sample Depth Permeability (mcl) Porosity <50 
as iss sa ss iss ss .-islis ss ss ss sa ss ssi ss sa iss i s s s a s s a s i s s s s e s s s i i s e s t s s i s s 

1 7841'B" 4 5 3 9,6 
'J 7843'11" 2.42 8.8 
3 7844'8" 3.58 ; 10,4 
4 7846'5" , 2.63 8.3 
KI; 7847' 4,77 . 12,3 
6 7850'10" 2 , 43 , 8,9 
7 7852'3" 0 , 764 8 ,i 9 
8 7857' 911 0.409 7,4 
9 7963'10" 21.55 10.0 
10 7866'(3" 1,38 11,2 
11 7874 ,6.27 ; IO»4 
•J 
A M4 7898'11" 1.90 . 10.S 
13 7900' 411 4. BO 11.5 
14 7907'10" 3.66 9,2 
IS 7876'2" 6.94 10,9 
16 7902'8" 3,61 9,4 
17 7918'10" 0,312 5.9 
18 7921' 0.277 IS: I S 

W 0 w 

19 7922'10" 0 , 506 -/ ''A 



T aisles 4 

AMDEL QORg ANALYSIS 

MOOMBA 52 23990 kPa. 

Sample Depth Permeability Cmd) Porosity' <"/.> 

1 
2 
SS 

6 
7 
8 
9 
10 
1 1 
•i 
'I'"*1* 
14 
1 5 
16 
17 
1(3 
1,9 

7 8 4 1 ' 0 " 
7843'11" 
' 7844'8" 
7 8 4 6 ' 5 " 
7 8 4 7 ' 
7 8 5 0 ' 1 0 " 
7 8 * 5 2 ' 3 " 
7 8 5 7 ' 9 1 1 

7863'10" 
7 8 6 6 ' B " 
7 8 7 4 ' S " 
7 8 9 8 ' 1 1 " 
7 9 0 0 ' 4 " 
7 9 0 7 ' 1 0 " 
7 0 7 6 ' 2 " 
7 9 0 2 ' 8 " 
7 9 1 8 ' 1 1 " 
7 9 2 1 ' 
7 9 2 2 ' 1 0 " 

1 . 7 6 
0 . 7 0 4 
1«28 
0*211 
2 ,r 09 
0„ 107 
0 , 2 4 4 
0 0 0 7 
0 » 6 l-J 
0 . 3 0 1 
4 . 2 4 
0 , 8 7 8 
1 , 5 3 
1 , 2 3 

. 3 5 , 6 8 
2 , 3 1 ... 
0,006 
0 , 0 4 4 
0 . 0 0 7 

9 . 1 
8 . 2 
9 . 7 
7.6 
11 »6 
8.3 
8 b 3 
7 . ;L 
9 . 3 
10,3 

9 . 9 
10.0 
10,7 

8 . 6 
10.2 
8.8 
5.7 
5.3 
6«© 



0 0 0 A / 

CATION EXCHANGE CAPACITY 

Company: Department o-f Mines Formation: 
Well: Moomba-52 Location: Cooper Basin 
Field: Moomba 

Sample Depth CEC 
ID feet meq/lOG gms 

1 7S41'B" 1.77 

2 7B43'11" 1,71 

• 3' 7B44'B" 1.41 

4 7B46'5" 3,06 

5 7847' 2, 11 

S 7857'9" 4.02 
9 7863*10" 1,57 

10 7866'B" 2. 61 

13 • 7900'4" , 2. 10 

13 7876'2" 1.9:1' 

16 7902'B" 1. 82 

17 79IB'10" 5, il 

IS 7921 ' 4. 90 

19 7922'10" 3.3B 



O U U o S 

Table 1 

AMDEL GORE ANALYSIS 

MOOMBA S3 Ambient 

Sample Bulk Valuing 

1 18.52 
% .. . 16.70 
3 18,28 
4 18.37 : 
5 17.22 
6 18,97 
7 19,29 
3 20,43 
<7 22,32 
10 20.68 
l;t 20»82 
12 20,87 
13 16,43 
14 18« 18 
is \ 17,12 
16 18,50 
17 17,54 
1 19,23 
19 19.34 
20 18,99 
21 19.01 
22 19,33 
23 18.74 

s ps «(« a sit 
Bulk Apparent Absolute 

Brain Density 
8s»sssttr,e 
2»65 
2 6 \i,t 
2 4 65 

u 

2,64 
2,64 
2.64 
2.65 
2,65 
2,65 

2.65 
2.66 
2.67 
2.67 
2,63 

2.67 
2,67. 
. 2,67 

Apparent 
Density ©rain Denisity 

2,41. 2.67 
2.43 2,67 
2,, 48 2,66 
2,41 2,66 
2,41 ; ' 2,67 ' 
2 a 2,66 
2,36 2,66 
2.42 2-65 
2,41 2«66 
2,36 2.66 
2,33 2 a 66 
2,35: 2.66 
2,42 2.62 
2»47 2.66 
2,46 2.69 
•2m 43 2,69 
2,46 2.70 
2.42 2.67 
2 * 46 71 

, • tfrt * 1 A, 

2*41 : 2.69 
2,41 2.69 
2,42 : 2169 
«4 £3 2.73 



AMDISL CORE ANALYSIS 

MOOMBA S3 23990 kPa 

Si as Irt S3 SS hi! SS Ss S3 «S SS SIS ta as tt'sstSSisssSsSSSSKsSSSSiiiSsSS^^^ 
Bulk Apparent 

Samples Bulk Vol Lime Dry Density Grain Density 
at ssi latssisi pass: ss ss sass ss ss sa ss sa ss ss sst sa Ss est s. a sa ssi ss ss ss ss »<n» m sa as ss as ss s S ss sssa ss as ss ss sstjsst iss iss sa iss tss 
1 18.41 . 2,42 2,67 
2 16,37 • 2,45 2.67 -.t 18«22 2. '19 2.66 
4 18.30 2,42 2> 66 
fS 17.10 2.43 < 2.67 
6 18.B6 2,40 2,66 
7 19.17 2.37 2,66 
a 20.30 2,44 2.65 
9 22,20 2,43 2,66 
10 20, £34 2.37 2,66 
11 19,60 2,47 2,66 
12 19<63 '2,60 ' 2.66 
13 16,36 •• 2,43 . 2.62 
14 18.12 2.48 2.66 
i s . 17,03 2,47 2,69 
16 IB, 38 2.45 2,69 
17 17,41 2,48 . 2,70 
1B 19.16 2,43 2,67 
19 19.23 2,47 2.71 
20 •IB-BB 2.43 2,69 
.tS» X 19,65 .2,43 : 2.69 

19,28 2,42 .2,.69 
23 •, 18.63 : 2,50 • 2.73 



Table 3 

AMDEL CORE ANALYSI <3 

MOOMBA S3 Ambient 

Sam p 1 e> Depth Pertfieabi 1 .i, ty < mcl) Porosity 

1 7829'11" 1»09 9.7 
>tf* 7831 ' 6" 2.53 8.9 
o, VQr̂ î * ty ̂ 0*783 6.8 
4 7848'2" 3,60 ' 9.3 
5 7848'0" 1.65 ' 9, a 
6 7849'6" 2.19 10.3 
7 \ 78S0'6" 9.40 11. 
8 7850'9" 6.03 8*8 
9 . /BUIJIW fcjM 2.00 9Y2 
10 7854'4" in-'J 

J. W . •>'• 11.5 
11 7857'8" 629 12.5 
J. • i. 7863' f̂il'O it 0 11.6 
13 7947 '-8" 0 a 464 7,7 
14 7950' 01409 7 

rim 

IS '• ;; •• 7962' 0,436 8.8 
16 7978' 0.413 9.5 
17 •7979' 0 > 952 8.8 
18 ! 7981'6" 0.582 9.3 
19 7987'3" 0.969 9.5 
20 7989'9" 1 .29 10.3 
21 1 1 7992'2" 1.38 10.3 
22 7994'9H 1.34 10.1 

7C?97' 10" 0.652 9*1 



table 4 

AMDEL CORE ANALYSIS 

MOOMBA 23990 kPi 

Sam pits Depth Permeability (md) Porosity <%) 
i . 

4 
a 
h 

7 

8 
9 
10 
11 
'I '7 
A .ifc I "sr J. •«;« 

14 
15 
16 
17 
18 
19 
20 
21 

7829' ;i, :l." 
7831'6" 
7833'9" 
7848'2" 
7848'8" 
7849'6" 
7850 
7850'9" 
7852*8" 
7854'4" 
7857'8" 
7863' 
7947'8" 
7950' 
7962' 
7978' 
7979' 
79(31 '6" 
7987'3" 
7989'9" 
7992'2" 
7994'9" 
7997'10" 

0 , 064 
1.11 
0.3S2 
1 , 77 
0,439 
0 „ 769 
4,84 
1.50 
0,625 
6.40 

358 
14.1 
0.007 
0,007 
0.058 
0,025? 
0.017 
0.100 
0, 0B5 
0,183 
0,121 
0,102 
0. loo 

9,1 
8. 1 
6.5 
9.0 
9.1 
9.8 
10.6 
8.2 
8.7 
11.0 
7.1 
6,1 
7,3 
6.8 
8.3 
6.9 
8.2 
9.0 
9,0 
9.8 
9.6 
9.9 
8.5 



0 0 0 6 2 

CATION EXCHANGE CAPACITY 

Company; Department of Mines Formation: 
Well: Moomba-53 Location: Cooper Basin 
Field: Moomba 

Sample Depth CEC 
ID feet -aeq/lOO gms 

i 7B29'11" 3.36 
2 7831'6" 2.00 
3 7833'9" 3. SB 
4 7848'2" 2.03 
5 7848'8" fe.82 
6 7849'6" »/3.06 

7 7850'6" ,/' : 2.75 

0 7850'9" 2 i 34 

9 7852'B" 2.72 

10 7854'4" go 

11 7857'B" 1.52 

12 • 7863' • • 2.22 
13 7947 'B'1 4,38 

14 7950' 4,71 

15 7962' S.30 
16 797B' in 

17 7979' 3.94 

18 79B1'6" 3,93 
19 79B7'3" 4.16 

20 7879'9" 4.02 

21 7992'2" 3. 45 

22 7994 3.6& 

23 7997'10" 5,03 



ai r /Water cap i l la ry pressure 000b'3 
'END-POINT' 'SATURATIONS •• 

Company: Department of Mines Formation: 
Well: Moomba-52 Location: Cooper Basin 
Field: Moomba 

Test Method: Porous plate cell 
Rw of Saturant Brine: ,t„2B ohrtum © 25flC 
Pressure: 13BO kPa <200 psi) 

Samp1 a 
ID 

Depth 
feet 

Permeabi1ity 
to Air <md) 

Porosity 'End-paint' Saturations 
"A Pore Volume 

6 7B50'10" 2. 43 Bi 9 4B.5 
7 7S52'3" 0i 764 B» 9 68.9 
11 7B74'S" 6.27 iOu 4 36.2 
12. 789B'11" 1.90 10,5 5B.4 
14 7907'10" 3.66 9,2 41.2 
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1. INTRODUCTION 

Correspondence was received at Amdel Limited on 3 October 1987 
(your ref.: DME 249/87, 21 and 29 September 1987) requesting the 
following analyses be performed: 

Porosity and permeability to air at overburden 
Cation exchange capacity 

— •'.;;' Absolute grain density 

Results of porosity and permeability to air for the subject wells 
were reported in Amdel Limited report number F 6896/88 - Part 2 
on 30 October 1987. Amdel Limited was initially requested not to 
perform cation exchange' capacity measurements or absolute grain 
density determinations until advised by the South Australian 
Department of Mines and Energy. Subsequent discussions with Mr J. 
Morton of the Mines Department have now authorised this work to 
be performed. 

This Part 5 report of SENRAC Project 2/86 details results of 
absolute grain density for Big Lake-1, 2 and 3 and Moomba-10 and 
47. Cation exchange capacity determinations are currently in 
progress and results will be forwarded, as they become available. 

2. ABSOLUTE GRAIN DENSITY 

Sample offcuts had been retained and were crushed to gram size. 
A calibrated pycncnieter is weighed and a known volume of sample 
added. Alcohol is Used as the reference liquid and values.of 
grain density calculated at a standard temperature of 20"0. 
Values of grain density are reported in gms/cc. 
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Table 1 

AMDEL CORE ANALYSIS 

Big Lake No, 1 Ambient 

J =s = = ~ ~ = a = i 
Sample Depth 

I S'SS IS! tsf & B <=. ~ - a Si = e = 1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

= « si ii = ej = s£ iz iss. = i 
7 7 9 8 1 
7 7 99' r 6 1 
7800,5' 
7801.31 

7801.6' 
7802.11 

7803,51 

7 8 07,3' 
7808.51 

7 8 0 9,2' 

a = fcs BS. m !=, =i a ' = j c ES Si t= far < 

Permeability (md) 
i ss ss tsi « ta « as 

Porosity (a;) 
s = » Si i= .n &!= 3 ii = C is b = S= i 

0.019 
0 , 047 
0 ,07 9 
0'. 051 
0 . 0 8 1 
0,065 
0 . iviO 
0 . 181 
0.083 
0 .012 

5 
6 , 
6 
7 , 
7.6 
7 , 5 
8 . 3 

10 . 1 
7.4 
3 . 7 

•••v. 
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Table 2 

AMDEL CORE ANALYSIS 

Bulk Apparent Absolute 
Sample Bulk Volume Dry Density Grain Density Grain Density 

1 ' \ 21.42 2.55 2.60 2.68 
2 „ 33.29 2.50 2.68 2.68 
3 23,7.1. 2. 57 2 .75 2 .76 
4 23.97 2.53 2 .72 2.72 
5 23.31 2.48 2 , 68 2,67 
6 23.21 2.4 8 2.68 2.66 
1 23,27 2.46 2.68 2 .66 
8 21.31 2.40 2.68 2.65 
9 24.60 2.55 2.75 2,75 
10 2 3.33 2.59 2,09 2,66 



Table 3 

AMDEL CORE ANALYSIS 

Big Lake No. 1 30300 kPa 

siiBiiks.ja jj 6 s:s==sa'efls = ss ~ — 'is s s 'SS'. si fc a a* tsj a 0 fct fst * * 
Sample Depth Permeability (md) Porosity <*) (ia'aasia.e ssiSSi'Sid =i = = = = = = = Hi 
i:. 7 7 9 8 1 0 010 5 . 1 
2 7799 . 6 ' 0, 019 6 . 3 
3 7800, 5 ' 0 036 6 . 1 
4 7 801. 3 1 0 017 6, 5 
5 7801 , 6-' 0 013 7 , 2 
6 7 802, 0 015 6 , 9 
7 7803 , 5 1 0 021 • 7 « 8 
8 7 807, 3 f 0 07 0 9 , 5 
9 7 808 . 5 1 0 022 6 . 8 
10 7 8 0,9 , 2 ' 0 003 3 , 6 3 , 

i J 

I 

I 
1 
I 
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Table 4 

AMDEL CORE ANALYSIS 

Big Lake No, 1 30300 kPti 

Sample Bulk Volume 
S.rS'sS'S'K' Sssfs ieSS'Sldsits = = = != ~ 
1' 21 , 3 5 
2'" 23 , 18 
3 23 ,59 
4 23 , 8 5 
5 23 . 2 0 
6 23 , 0 (3 
7: 23 ,14 
8 21 .1.5 
9 24 , 4 6 
10 2 3 , 31 

Bulk 
Dry Density 

2.5 5 
2 .52 
2.58 
2.54 
2.49 
2,49 
2,47 
2,42 
2 ,5 6 
2.59 

Apparent 
Grain Density 

2 , 69 
2,68 
2, 75 
2,72 
2,68 
2,68 
2,68 
2,68 
2,75 
2 , 69 

isstssaa 
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Table 1 

AMDEL CORE ANALYSIS 

Big Lake No, 2 Ambient 

Sample Depth Permeability (ind) Porosity (ft!) 
is ts « kg fcs 6s 

1 7 4 5 3 9 ' 0.765 10.2 
2 7454,81 1.47 12,0 
3 7455,8' 1.11 12.2 
4 7457' 54,5 13.5 
5 7461 , 9 ' 9 . 06 j. 2 . 3 
6 7464,5' 15.1. 14,4 
7 7466,71 5.22 i1.6 
8 7469,8' 36,0 14,0 
9 74721 307 18,1 
10 7473' 40,4 14,0 
11 7475' 7,40 12,6 
12 74 80 < 0,022 5 ,7 
13 7483. i ' 0, 093 8 ,4 
14 7583 .8' 0,308 9.2 
15 7554,3' 482 19,1 
16 7556' 104 17,0 
17 7557,9' 340 18,6 
18 7561' 576 16.6 
19 7569' 92,1 14.2 
20 7570.91 . 0 , 054 7,4 
21 7573' 3.71 11.9 
22 7575.9' 5.52 4 .1 
23 7577.31 0,597 10.6 
2 4 7578.1' J,07 j 1 . 8 
25 7580' 0,377 9,5 
26 7581.1 ' 7.20 12.4 
27 7584• 408 18,0 
28 7587' 1,86 9,3 
2 9 7590,1' 20,1 12.4 
30 7592' 60,3 16,2 
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Tabic 2 

AMDEL CORE ANALYSIS 

Big Lake No, 2 Ambient 

Sample Bulk Volume 

1 23,39 
2 22 ,95 
3 23.07 
4 2 2,87 
5 23,97 
6 2 2,60 
7 24,05 
6 2 2,29 
9 23,81 
l'O 2 2,58 
11 24 . 59 
12 2 3,67 
i 3 23,89 
14 2 3,84 
15 23,95 
16 21 ,19 
17 22,95 
18 23,38 
19 21 . 90 
20 2 3,26 
21 25,25 
22 21.97 
23 22,65 
24 21.54 
25 22,86 
20 23 , 77 
27 23,75 
28 21 , 50 
29 24.42 
30 24,23 

Bulk 
Dry Density 

Apparent 
Grain Density 

Absolute 
Grain Density 

2 , 
2 . 
2 , 
2 . 
2 . 
2 
2 , 
2 
2 . 
2 
2 , 
2 
2 , 
2 

39 
35 
35 
30 
34 
27 
3 6 
29 
18 
29 
33 
5 8 
47 
4 4 

2 , 15 
2,21 
2 . 17 
2 ,22 
2 , 28 
2,49 
2 , 35 
2,53 

39 
35 
5 9 
33 
18 
41 

66 
67 
67 
, 66 
67 

2 , 65 
2 . 67 
2 . 67 
2 , 66 

6 6 
6 6 
70 
70 
69 
6 6 
66 
66 
66 
66 

2 , 68 
2 , 67 
2 , 64 

2 . 33 
2 , 23 

2 , 

2 
2 , 

2 
2 , 
2 

2 

67 
67 
8 6 
66 
6 6 
66 
66 
67 

2 , 
2 
2 , 
2 
2 , 
2 
2 , 
2 
2 ; 
2 
2 
2 
2 
2 
2 

66 
67 
66 
66 
66 
65 
6 6 
66 
66 
67 
66 
7 0 
69 
69 
66 

2 , 67 
2 , 06 
2 .67 
2 . 
2 
2 , 
2 
2 , 

66 
6 8 
67 
68 
67 

2 , 67 
2 , 84 
2 , 67 
2 , 66 
2 . 68 
2 ,66 
2 , 66 
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Table 3 

AMDEL CORE ANALYSIS 

Big Lake No. 2 27288 kPa 

Sample Depth P e r tn e a b i 111 y (in d ) Porosity [%) 
tit.sa 'jri as s sa feaneaa ' isBSaTsawiss iaasses iU £a as = fa H s ts a sa a s= ± si a es is e 

i 7453 ,9.'. 0 , 5 4u 9,6 
2 7454, 81' 1,0 4 11.3 
3 7 4 5 5 . 8i1 0.789 11,5 
4 7 4 57 ' ii 51,6 13.0 
5 7461.9" 7,63 11,6 
6 7 4 64 , 5:1' 128 13,7 
7 7466,7' 3,36 11,0 
8 7469.8' 33,0 13,5 
9 7472' 280 17 , 3 
10 7473' 1 33.8 13.6 
.11 7 47 6 1 5,93 12.0 
12 7480' 0 , 0 09 5 . 4 
13 7 483,1' 0.045 7,9 1 
14 7583,8' 0,110 8,7 
15 7554,3' 370 18,0 
16 7 556 1 77, 1 16.0 
17 7 557,91 300 17,8 
18 7561' 511 16 , 0 
19 7569 ' 78,3 13.7 
20 7570,9 ' 0,014 6 . 8 
21 7 57 3 ' 2.42 11,1 
2 2 7 57 5.91 0,289 3,7 
23 7577,3' 0 , 256 9,7 
24 7578.11 0,501 11,4 
2 5 7580 1 0.181 8 , 9 
26 7581 .1 1 4,87 11,5 
27 7584 ' 371 17,3 
28 7887 ! 0 .796 8 , 6 
29 7590 ,1 1 18 , 2 10,8 
30 7592 ' 52 . 2 15,5 



Table 4 

AMDEL CORE ANALYSIS 

0 0 0 V 3 

Big Lake No, >2 27 288 kPa 

Bulk 
Sample Bulk Volume Dry Density 
1 23.24 2.40 
2 22 .75 2,37 3 22.89 2 . 37 4 22,74 2,32 
5 2 3,79 2,35 6 22,40 2.2 9 
7 23 . 89 2,37 8 2 2.16 2 . 31 9 23.58 2.2 0 
10 22,46 2,30 
11 24 .44 2 . 34 
12 23 , 59 2 . 56 
13 23.75 2 ,48 
14 . 23.70 , 2 . 4 5 
15 23.63 2.18 
16 20.95 2 , 24 
17 22,75 2 , 19 
18 23 . 21 2 , 24 
19 21 .77 2,30 
2 0 23 . 13 2 , 50 
21 25 , 04 2 , 37 
2 2 21.89 2 , 54 
23 22 .43 2,41 
2 4 21 .43 2,37 
25 22 . 69 2 ,61 
20 23 . 53 2,3(5 
27 2*1.53 2,20 
2 8 21.32 2 , 4 3 
m 23 , 98 2.67 
3 0 24 ,01 2 , 25 

Apparent 
Grain Density 

6 6 
, 67 
67 
66 
67 
65 
67 
67 
66 
66 
66 
7 0 
70 
G§ 

66 
66 
66 
6 6 
66 
68 
67 
64 
67 
67 

2 , (16 
2 , 66 
2 , 66 
2 , 66 
2.66 
2.67 

2 
2 
2 
2 
2 
2 
2 
2 
2 , 
2 
2 , 
2 , 
2 , 
2 , 
2 , 
2, 
2 . 
2 , 
2. 
2 . 
2 , 
2 , 
2 . 
2 . 



Table 1 
AMDEL CORE ANALYSIS 

Big Lake No. 2 Ambient 

, Samp 1 e Depth Permeability (mcl) Porosity 
31 7611.8' 0.181 
3 2 7616.4' 0.055 8.4 
33 7617.7' 0 .000 1 7 
34 7618.7' 0.323 9 ' 6 
35 7619.1' 0.363 8'. 8 

7620.6' 2.19 1 2 . 9 
37 7 6 21' 21.9 15 4 
38 7628' 534 i8l'i 
39 7629.3' 29,2 14,9 
4 0 7636,8' 132 17.7 
41 764 7,3' 0,071 '7*7 
02 7649' 0.025 fi .'S 
43 7673.8' 0.185 9 , 0 
44 7677,1' 0. 188 9,7 
45 7678 ( 0.118 7.8 
46 7679 ,1' 0 ,471 7 . 2 
47 7680.6' 0.117 7,3 
48 7681,1' 0,295 0.6 
49 7682' 0,321 9 . 8 
50 7683.7' 0,620 1 0,6 
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Table 2 

AMDEL CORE ANALYSIS 

Big Lake No, 2 Arab lent 

S a J 3 CS E 

Sample Bulk Volume 
Bulk 
Dry Density 

Apparent 
Grain Density 

Absolute 
Grain Density 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

23 , 89 
22.40 
22.90 
23,53 
2 4.48 
24 , 20 
22,85 
25.91 
22,02 
24 . 11 
22.07 
24 . 25 
22 . 04 
25 , 26 
23 ,31 
21.07 
21 , 97 
22,49 
24,10 
23 . 11 

i-tewisafci'estsc:! 
' ' 2 i 

2 
2 
2 
2 , 
2 
2 . 
2 
2 

48 
4 6 
61 
4 2 
43 
33 
27 
18 
26 

2,23 
2 , 46 
2 .51 
2 , 43 
: 45 
47 
. 4 8 
48 
.44 

71 
139 
65 
68 
67 
67 
68 
66 
66 
70 
66 
68 
67 

2,71 
2 . 67 

2,41 
2 , 33 

2 
2 , 
2 
2 , 
2 

67 
6 8 
67 
67 
67 

2 . 
2 
2 . 
2 
2 , 
2 
2 . 
2 
2 , 
2 
2 . 
2 

71 
69 
69 
69 
67 
68 
68 
66 
66 
6 6 
67 
68 

2 . 6 8 
2 , 67 
2 . 67 

66 
68 
66 

2 . 67 
2 , 67 

II 



Table 3 
AMDEL CORE ANALYSIS 

Big Lake No. 2 27 288 kPa 

Sample Depth Permeability (md) Porosity (%) 

31 7611. 8 < 0 .050 7,6 
3 2 7616 . 4 1 0,023 8 .1 
3 3 7617 , 7 1 <0,001 1 , 6 
34 7618 . 7 1 0.137 8,9 
35 7619 , 1 < 0 .119 8,1 
36 7 62 0 . 6 1 1.7 0 12,2 
37 7621' 18.4 14,7 
38 7 628 1 322 16 , 4 
39 7629 , 3 ' 14,5 13,3 
4 0 7 63 6.8' 95.6 16,4 
4 1 7647 . 3 ' 0,022 7,2 
42 7649 1 0,014 6 , 1 
43 7673.81 0,0 66 8,4 
44 7 677, i' 0.049 9,0 
45 7 67 8' 0,037 ! 7 , 2 
46 7679, 11 0,114 6 , 7 
47 7680 , 6 1 0,029 6 , 6 
48 7 6 8 i . ; i1 0,092 8 , 0 
49 7 6 82 1 0,136 9 , 1 
5 0 7683 , : 7 0,364 9,9 

» 
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Table 4 

AMDEL CORE ANALYSIS 

Big Lake No, 2 27288 kPa 

Bulk Apparent 
Sample . Bulk Volume Dry Density Grain Density 

31 23,70 2,50 2,71 
3 2 2 2.31 2.47 2, 69 
33 22,89 ?.61 2 , 65 
34 23, 35 2, 44 2 , 6b 
3 5 24,29 2.45 2.67 
36 24.01 2,34 2,67 
37 22,68 2.28 2.68 
38 2 5,36 2.22 2,66 
39 21,63 2.30 2 ,66 
40 23,73 2 ,26 2 ,70 
41 21,95 2,47 2,66 
4 2 24,15 2.5 2 2.68 
43 21.89 2.45 2,67 
44 25108 2 ,47 2 .71 
45 23,17 2.48 2 ,67 
4 6 20,96 2,49 2,67 
47 21,81 2,5 0 2,6 8 
48 22,34 2,45 2,67 
49 23.90 2,43 2,67 
50 22,93 2 .40 2,67 
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Table 1 

AMDEL CORE ANALYSIS 

Big Lake No. 3 Ambient 

Sample Depth Permeability (md) Porosity (%) 
1 8 2 5 1 , 4 ' 3 . 5 8 13 . 1 
2 8 2 5 3 . 7 1 0 . 0 8 9 8 . 4 
3 8 2 5 4 ' 0 . 0 5 2 8 . 8 
4 8 2 5 5 . 2 ' 0 . 5 6 9 1 0 . 7 
6 8 2 5 6 . 1 ' 0 , 2 5 5 9 . 0 
6 8 2 5 6 . 7 ' 0 . 2 4 1 10 . 1 
7 8 2 5 7 . 6 ' 0 . 0 7 2 8 . 6 
8 8 2 5 8 ( 3 ' 0 . 0 9 2 8 . 3 
9 8 2 6 1 . 2 ' i 0 . 0 « 8 7 . 1 
1 0 8 2 6 4 ' 6 2 . 7 1 6 . 0 
11 8 2 6 5 ' ;; i o , 1 1 3 . 1 
12 8 2 6 6 . 4 1 3 . 5 6 1 2 . 9 
i 3 8 2 67 .- 05 ' '' 4 6 . 3 1 4 . 5 
14 8 2 6 7 . 9 ' 2 1 . 5 1 5 . 5 
15 8 2 6 8 . 9 1 3 . 8 7 1 3 . 5 
16 8 2 7 1 . 8 ' 0 . 0 7 0 8 , 2 
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Table 2 

AMDEL CORE ANALYSIS 

Big Lake No. 3 Ambient 

I •":?? Tj» 
1 2a'30 M I 
4 " ' O 6 2.41 2.09 c p' j- a . 0 9 5> R7 5 22.20 2.<16 2.70 — 

2 . 4 2 2 . 6 9 
r - - " " 2 . 4 6 2 . 70 2 7 0 
6 2 8 ' 3 6 2 - 4 2 2 69 o ' / . S 
7 p i 7 p . . _ <s . t> J 2 . 6 7 
' • . . 7 <2 2 . 4 7 2 . 70 8 2 3 . 1 0 ; 2 ' 6 7 

9 „ r? o : ' J U 2 . 7 1 2 . 7 0 22.58 2.60 2.79 2 77 
10 21.16 2.27 o L„ £ ' 7 7 
1 1 22.60 2 3 2 P r z 2 ' 6 7 
1 2 op 'ii

 2 , 6 8 2 . 6 6 • <32 . 95 2 . 33 o ho 0 • a p o o .i „ „ „ a.oo 2.66 
14 !*'!} 2 , 6 7 a . " 
16 24 *34 ' 2 ' 6 8 2 . 6 5 

6 A n t V 3 A 2 , 6 7 2 . 6 5 l f a 2 2 , 0 9 2 . 4 8 2 . 7 0 2 68 

3 
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T a b 1 e 3 

AMDEL CORE A N A L Y S I S 

L a k e N o ' 3 3 2 3 4 5 k P a 

f Po^moablll ty~7mdT Porosl 

0 , 0 2 3 7 , 6 2 8253,7 
J 8 2 5 / 1 1 0.011 8 [ 
t 8255,2' 0.138 io.'n 
® 8256.1' 0.064 B l 4 
® 8256.7' 0.063 g 6 
I 8257.6' 0,026 7 0 
0 8258.3' 0.313 
9 8261,2' 0.OO8 

15 8266,91 
16 8271,8' 

7,4 
I /ii ' * U , VU U fi n 
;? 8 2 6 4 1 4*.7 14 5 
Jl 8 2 6 5 1 12 ',8 
12 8266.4' 2,98 \o 4 
13 8267,05' 40.8 g 

2 '74 12.9 
0,028 7 , 7 
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Table 4 

AMDEL CORE ANALYSIS 

Big Lake No, 3 32 34 5 kPa 

Sample Bulk Volume 

1 
2 
3 
4 
5 
6 
7 
0 
9 
10 
11 
1 2 
13 
14 
15 
16 

21 . 74 
21.51 
22 , 11 
21,28 
2 2 . 06 
23 . 23 
21 . 53 
22 . 89 
52.47 
20 . 79 
22.50 
22.81 
23 . 09 
21.97 
24 , 17 
21 . 96 

Bulk 
Dry Density 

2.34 
2,4 9 
2 , 67 
2,4 2 
2,4 8 
2,43 
2.49 
2,51 
2,61 
2,31 
2,33 
2.35 
2,30 
2 , 2 8 
2 , 33 
2.50 

Apparent 
Grain Density 

2 
2 
2 
2 
2 , 
2 . 

6 8 
69 
90 
69 
70 
69 

2 , 70 
2 ,71 
2 .79 
2 , 70 
2 . 6 8 
2 . 68 
2 , 67 
2 , 6 8 
2 , 67 
2,70 
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Table i 

AMDEL CORE ANALYSIS 

M 0 0 M B A 10 Ambient 

!*!!I3!f_.Depth Permeability (md) " p o l i t y " ! * ) " 
.1 7 769 2 ' 12.3 2 7770 0 ' 13.4 

14,2 
18,1 
10,4 

3 7773 1 " 13.4 
14,2 
18,1 
10,4 

4 7775 2 " 
13.4 
14,2 
18,1 
10,4 5 7776 11 

13.4 
14,2 
18,1 
10,4 6 7 77 7 2" 12.4 
11,3 
14 , 2 
1,1 
1,0 
R 

.7 777 0 2 " 
12.4 
11,3 
14 , 2 
1,1 
1,0 
R 

8 77 80 2" ' 
12.4 
11,3 
14 , 2 
1,1 
1,0 
R 

9 7 7 84 311 

12.4 
11,3 
14 , 2 
1,1 
1,0 
R 

io 7786 0" 

12.4 
11,3 
14 , 2 
1,1 
1,0 
R 11 7787 0" 

12.4 
11,3 
14 , 2 
1,1 
1,0 
R 12 

13 
7789 
7791 

0" 
0 a 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 

id 7 7 92 0" 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 

15 7792 11" 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 

16 7795 0" 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 

17 7796 0" 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 

18 7 798 0" 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 

19 7800 flf« 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 20 7 802 ' 2" 

O > u 
3 , 5 
4 , 8 
6,5 
9.5 
9.6 

10.8 
li .7 
1 3 , 2 
.14,0 
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T a b l e 2 

AMDEL CORE ANALYSTS 

MOOMBA 10 A m b i e n t 

S a m p l e B u l k V o l u m e 
B u l k 
D r y D e n s i t y 

A p p a r e n t 
G r a i n D e n s i t y 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

2 3 . 8 9 
2 2 . 7 0 
2 3 , 87 
24 . 33 
23 . 67 
23 . 73 
23 , 7 3 
24 . 4 1 
24 . 29 
2 2;, 99 
23 . 9,? 
24 . 1 5 
23 , 5.1 
24 . 88 
21 .66 
20 . 63 
24 . 9 6 
2 2 . 8 1 
2 2 «29 
2 1 . 75 

2 . 
2 , 
2 . 
2 . 
2 , 
2, 
2 . 
2. 

A b s o l u t e 
G r a i n D e n s i t y 

34 
3 1 
29 
18 
39 
34 
37 
29 

2. 60 
2 . 6 3 
2 .60 
2 . 4 8 
2 . 55 

. 5 1 

.43 
, 4 2 
i 3 £3 
, 36 

2 , 3 2 
2 , 33 

2 . 
2 , 
2 , 
2 : 
2 , 
2 , 
2 , 

67 
67 
67 
67 
67 
67 
67 

2 , 66 
2 , 6 3 
2 , 6 6 
2 , 75 
2 , 57 
2,68 
2 , 69 
2 . 68 
2 . 68 
2 . 68 
2 , 67 
2 . 68 
2 . 7 1 

2 . 65 
2 . 65 
2 . 64 
2 . 6 4 
2 . 65, 
2 
2 , 
2 
2 . 
2 , 

65" 
65 
63 
64 
64 

2 . 64 
2 . 65 
2 , 
2, 
2 , 
2 , 

66 
66 
64 
66 

2 , 66 
2 , 65 

65 
65 
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T a b l e 3 

AMDEL CORE ANALYSIS 

MOOMBA 10 2 8 8 6 0 kPa 

as — sz a tstss -̂aisfcasSssaiss: tet'.ss j-'ss s te d a Ss e tt ss a Ss te b a a ws « « a ,ts a h tf ft a « b'tt to a rs a 
S a m p l e D e p t h P e n n . e a b i l . i t y (md ) P o r o s i t y ( « ) 

1 7 7 6 9 2 ' 2 . 5 7 1 1 . 6 
2 7 7 7 0 0 ' 3 . 4 4 1 2 . 9 
3 7 7 7 3 1 " 2 5 . 8 1 3 . 7 
4 7 7 7 5 2 " 434 1 7 . 5 
5 7 7 7 6 2 H 0 . 9 0 4 9 . 8 
6 7 7 7 7 2 " • 4 1 . 6 1 2 . 1 
7 7 7.7 8 2 11 5 . 5 5 1 0 , 7 
8 77 80 2 " 100 1 3 , 6 
9 7 7 8 4 3 " < 0 . 0 01 1 , 1 

10 7 7 8 6 0 " < 0 . 0 0 1 1 , 0 
11 7 7 87 0 0 . 0 0 2 5 , 0 
12 7 7 8 9 0 " 0 . 0 0 1 3 . 4 
13 7 7 9 1 0 " 0 . 0 0 6 4 . 4 
14 7 7 9 2 0 " 0 . 0 04 6 , 1 
15 7 7 9 2 i i " 0 . 0 2 3 8 , 9 
16 7 7 9 5 0 M 0 . 957 9 , 3 
17 7 7 9 6 0 " 1 . 3 6 1 0 , 6 
18 7 7 9 8 0 " 3 . 7 7 1 1 , 2 
19 7 8 0 0 0 " 6 . 6 9 1 2 , 6 
20 7 8 0 2 a " 53 .4 13 . 3 
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Table 4 

AMDEL CORE ANALYSIS 

MOOMBA iO 28860 IcPa 

.Sample 
Bulk 

e Bulk Volume Dry Density 

1 23 .70 2 ,36 
2 22 ,!J5 2 . 33 
3 23 >7 3 2 . 30 
4 2 4 , .15 2 .20 
5 23 . 53 2 , 4 1 
6 2 3 , 6 3 2 .34 
7 23 .59 2 . 3 8 
8 24 ,25 2 . 30 
9 2 4 . 28 2 , , 61 

10 2 2 , 9 8 2 , ,63 
11 23 ,86 2, 61 
,12 2 4 . 14 2 , ,48 
.13 23 , 4 1 . 2 . 56 
14 24 .79 2 , , 5 2 
.15 2 1 , 5 3 2 . 44 
16 20 . 55 2 . 43 
17 24 , 92 2 . 39 
18 2 2 .67 2 . 37 
19 22 ,15 2 , 3 4 
20 21 .57 2 , 3 5 

Apparent 
Grain Density 

2 
2 
2 
2 
2 , 
2 , 
2 , 
a < 
2. 
2, 

67 
67 
67 
67 
67 
67 
67 
66 
63 
66 

2 ,75 
2 . 57 
2 
2 
2 . 
2 
2 , 
2 . 
2 , 
2 , 

68 
69 
68 
68 
68 
67 
68 
71 

« 
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Table 1 

AMDEL CORE ANALYSIS 

MOOMBA 47 A m b i e n t 

f!!'?*! Dep!ih Permeability (md) Porosity" (») 

2 8 2 25 7 " 
3 8 2 26 6 " 
4 8 228 0 " 
5 8 2 2 9 1 " 
6 8 2 3 0 0 " 
7 8 2 3 1 0 " 
8 8 2 3 3 0 " 
9 8 2 3 4 9 " 

10 8 2 3 6 6 " 
l i 8 2 3 8 0 " 
12 8 2 3 9 8 " 
13 8 2 4 1 0 " 
14 824 2 6 " 
15 8 2 4 4 10 
16 8 2 4 7 1 " 
17 8 1 4 9 0 " 
18 8 2 5 3 0 " 
19 8 2 5 5 3 " 
20 8 2 5 7 0 " 

9.1 
1 4 . 2 
17 . 3 
1 6 , 9 
16.8 
1 2 . 7 
8 ,9 
8.2 
5 , 3 
4 . 9 
5 , 0 
.1 , 2 
0 , 7 
0 , 6 
4 t 6 
6,8 
7 ,5 
6 , 5 
1 , 4 
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Table 2 

AMDEL CORE ANALYSIS : 

M 0 0 M B A 47 Ambient 

' !!:J! S'SS lit 
4 ^ . 8 6 2 I n Vll 2 ' 7 3 

5 2 2 ,8 2 '''a 2 ' 0 8 

6 22,75 2 > C 3 7 2,65 
* 2

2; I'll 
I 2 4 ' 0 S 

9 23.99 2 47 o »„ 2,06 
1 0 23.85 2 55 I'll 2 ' 6 6 

12 24.21 2.57 t 1 2 ' 6 6 

*3 24.20 I\tl 2'7
r] 2.68 

23,45 -i H I 2,66 
15 23.15 2 58 J'S! 2 , 6 2 

23.94 2 ; 5 6 o'6J 2 - G 2 

1 7 23.79 2 68 2 ' 6 5 

" 22.22 2 67 2 ' 8 4 

23,33 o i l I' 8* 2,86 
23.39 2 6 2 I'll 2'69 

45' 2,66 2,6 8 



Table 1 

MOOMBA 47 

le Depth 

2 8 225 7" 

3 8226 6" 
4 8 2 2 8 0" 
5 8 2 29 1" 
6 8230 0" 
7 8231 0" 
8 8233 0" 
9 8234 9 " 

10 8236 6" 
.11 8 238 0 " 
1 2 8239 8" 
13 8241 0 " 
14 8242 6" 
15 8 2 44 10 
16 8247 1" 
17 8.149 b" 
18 8253 0" 
19 8255 3" 
20 8257 0" 

AMDEL CORE ANALYSIS 

28000 kPa 

Permeability (ni d ) Porosity (%) 

2.26 
1 5 :. 0 

121 
97:. 6 
40.9 
2 3!i 5 
01, 183 
0 i.,0.17 
0 i' 0 0 3 
0 .|!0 0 9 
0 ,ii00 8 
0 . 000 
0 ..000 
o. boo 
0 , 
0 , 
0 , 

>006 
1)34 
0 2 2 

0 . £l (j 9 
0 . CIO0 

8,8 
13.8 
16,8 
.16,4 
16 
12 , 
8 , 
7, 
5 , 
4 . 
4 . 
1 . 

3 
3 
6 
7 
1 
8 
a 
2 

0 , 6 
0.6 
4.2 
6.3 
7,1 
6 . 0 
1.3 



Table 1 

AMDEL CORE ANALYSIS 

MOOMBA 47 28000 kPa 

Bulk Apparent 
V o l u , n e Dl,V Density Grain Density 

2 23,08 
3 23.29 2,39 

10 23,80 
11 24,22 
12 24.18 
13 24,19 
14 2 3.42 
15 23,13 

17 23.68 
18 22.1.1 

2,59 2.84 
4 2 3.71 
5 2 2.69 
6 2 2 , 6 2 
7 23.88 2,35 

2,77 
2*22 2 .66 
2 .23 2 .67 

23 2.07 o 

8 23,94 
9 23,87 2,48 

2,67 
2,44 2,67 

2.69 
2.56 2,69 
2,56 2.69 
2<58 2 , 7 1 
2•60 2,64 
2.58 2,60 
2.59 2,60 16 23.88 2.57 2.68 
2,69 2.88 

19 23.20 
20 23,37 2,62 

2 - 6 8 2 , 8 8 
2,57 2.74 

2 , 66 
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1 SUMMARY 

| Over 240 core plugs from all producing formations in the Big lake and 
Moomba Fields (Cooper Basin) were analysed by AMDEL Ltd./ for porosity 

j and permeability (both at laboratory and reservoir pressure). 
>| Selected plugs were analysed for cation exchange capacity 
jj (CEC) ,grain density,and electrical properties. Irreducible water 
tj saturations by capillary pressure were also determined on some plugs. 
| A simple factor has been determined which corrects porosity measured 
| at ambient_laboratory conditions to overburden conditions,and simple 
relationships have been derived for correcting ambient permeability data 
to overburden. A new porosity equation ,based on the sonic log ,has been 
developed for Cooper Basin reservoirs.This equation corrects for both 
shale and gas effects,and compares well with the overburden core 
porosity data. 

Water saturation (Sw) has been calculated using a modified 
Waxman-Smits equat/ion , and used in combination with the new porosity 

equation, results/in a lowered porosity in gas and shaley sands and a 
raised Sw in shai/iy sands, when compared to previously used standard 

; methods. Overall * the method compares well with the standard SADME 
! method (Northcott porosity, Indonesian Sw), but the current Unit method 
: (Overton porosity, Simandoux Sw) appears to be too optimistic. 

. Work to complete the project in 1988 will Concentrate -on gathering 
: more electrical properties data to refine CEC and Sw determination," 
I The study will also attempt to derive porosity, permeability and Sw 
• cutoffs between productive and non-productive reservoirs using RFT and 
J PLT data. At the moment the porosity cutoff is 8;8% for ail formations 
j assuming that the permeability cutoff is 0.5 md at ambient conditions ( 
| 0.18 md at overburden conditions). 
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1.0 INTRODUCTION 

The aim of the project is to more accurately estimate corositv 
estimates for ^ S a t u r a t i o n therSby d S i J l b e t ' r ^ e s e r v e 
basin?. reservoirs in the Moomba and Big Lake Fields (Cooper 

This will be achieved by: 
l\ ^L 1, i? r a t i n g 1 0 9 d a t a b y u s i n g a ccurate core analysis data. 
2 develop accurate algorithms for porosity and Sw. 
To date r?J? en?nn« f^ S b e J w e e n Productive and non-productive reservoirs, 
lo elate A45 plugs have been cut by SADME for analysis by AMDEL.The 
breakdown by formation is as follows: 

Toolachee Formation 118 
Daralingie Formation 45 
Epsilon Formation 15 
Patchawarra Formation 17 
Tirrawarra Sandstone 40 

By analysis the breakdown is: 
Porosity/permeability (Ambient and Overburden! 
CEC and Grain Density 
Swirr 
Electrical Properties 

2.0 CORE ANALYSIS PROCEDURES 

245 
93 
15 
; 5 

^ 2-i Porosity and Permeability 

In the past AMDEL determined porosity by: 
(1) Measurement of grain volume in a matrix cUp, 
(2) Measurement of ambient pore volume in a Hassle* holder at i 000 
kpa sealing pressure, 
(3) Measurement of overburden pore volume as in (2) but at 
overburden pressure (20-40 000 kpa) 

? 0 R E L A B o n t h e ^ m e plugs measured by AMDEL indicated 
that AMDEL s ambient arid overburden measurements were giving, in creneral 
erroneously high values. This was due to a combination of 2 facto?s? 

11) Sealing problems associated with the Hassleir holder at 1 000 kpa 
causing extra pore volume for ambient porosity, 
(2)Poor plug quality (rUgose sides,non sqUare ends,too short plugs) 
leading to errors in measurmeht of pore volump. 

i m pfj\ e dafcf ^ a i i t y a mercury pUmp was refurbished so that 
bulk volume could be determined at ambient conditions making redundant 
the error prone measurement of,pore volume, The ambieht pressure was 
increased to 2 758 kpa to eliminate sealing problems associated with the 
g r a m Volume measurement, 

The following procedure Was adopted: 
(1) All plugs were dried at 100 degC in a drying oven and stored 
a desiccator prior to core analysis measurements, in 



o o o a * 

was measured' , ? e ? r e d ? m e " u r y pump.and grain volume 
t ^ h n ^ n n M ij. k J a matrix cup (using Boyles Law helium injection 

" 2 *758 koa) fnd ^ n ' 1 ™ k' t h e S G 0 a Y e t h e a m b i e n t p o r e <at ;i p e r n e a b f m v /JrJr( ambient porosity (APHC) . The ambient air 
t core holder m e a s u r e d w h i l e confined in the Hassler type 

1 l l l r l u t ^ r L V O l U m e r e d u c t i o n between 2 758 kpa and the required 
nS? pressure was measured and by relating to the actual pore 

c S l S S f l ? d I V a b ° V e ' t h e t r u e ^erburden porosity ( 0pkc[ 
1 s s i ™ ^ ! 1 ; ; ; ; SL o v e r b u r d e n p e ™ e a b i i ^ <okho was L,0 
i t h • t h e r e u u i t s o f ° t h e r s e r v i c e 

i overburden comparisons show much less scatter than 
I on Cooper^Basi^olua^nr u n d ^ o o k to remeasure all core analyses 
; S v p S fn S P ? P r e viously obtained by SADME.All permeabilities 
given in this report are not klinkenberg corrected, 

E x ° h a n S e Capacity and Grain Density 

Offcuts from the ends of plugs were saved,dried and crushed to grain 
size using a "Seib" mill. Cation exchange capacity (CEC) was measured bv 
medium Thpe« ^ technique,utilising ammoniSm chloride a^ h e " x S a n g e * 
in the' rHKhp(?°e1UIIIi chloride ions replace all the exchangeable cation! 
iS^fSS ^ • m p l e ai?d i n t U r n t h e ammonium chloride is replaced with sodium_sulphide ions. Titration at the end of the test procedure 
thfrSi?,^ ^ a m o U ? t °f exchangeable ions present in the sample and 

lilr1 ^ r e p ? r t * d a* milli-equivalents per 100 grams of sample, 
of ^ i b 8 0 J U f e ? r a i n d e n s i f cy was determined by crushing a po?tioh 
recorded ^ S i Z S a ? d P l a c i n g U i n t o a P ^ n o m e t e r ^ e i g h L S * recorded of the empty pycnometer arid then the sample weight The 

* l l l T l T ^ J * 'S611 ? i U ? d W i t h 6 t h a n o 1 a n d t h e new weight recorded. 
•kthl ivJnnJo!1!! d e n s 1 ^ . 1 3 determined by the pycnometer weight divided by 

20 d £ c S S K / S ^ i ^ ' 2 n d H calculated at a standard temperature of , / d e g c . Values of g r a m density are reported in grams/cc. 

- i L - f f ? : 1 1 8 ^ p r e s s u r e <at Irreducible Saturation only) 

p l u g ® w e r e Placed in a soxhlet extraction apparatus with a mixture 
Sh! a n d ^ ' t h a h o 1 t o l e a c h out any residUal h y d r o c a r b o n ™ 

SSjf;'? S P 5 8 W 6 r e t h e P l a c e d i r \ a d r y o v 6 r i a t 1 0 0 d e<^ prior to ambient re-measu^ements of permeability to air and porosity by helilim 
i S ^ ^ S ' w 6 M e r e t h e n p l a c e d i n a h i ^ h P?eadtare saturliir and evacuated before the introduction of a deaerated simulated NaCl 

|t formation brine, The simulated formation brine was constructed from the 
5h5SS KdLf°r r,eiliThe p l U g s r e m o V e d the satSra£o? and 
w S k ? a s c f r t a ^ . l ° 0 P ^ cent brine saturation had been achieved 

i i n t h ? P Q ]T o U s P ^ t e capillary pressure 
) cell»Humidified air Was then introduced to the cell at 1 470 kpa. Water 
! SitS^SfKiirSjSS,"!1 SK* m o n i ^ e d days until no more j water Was being displaced, The samples were then removed and thfe weight 
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; loss.recorded. They were replaced in the cell and removed every second 
day and weights recorded until stabilised weight loss indicated 

M capillary equilibrium had been reached at 1 470 kpa. 
,;] It must be noted that these "end point." saturations may not reflect 
(j the true Water Saturation (Sw) existing in the reservoirs, as Sw 
ij depends on the height above the gas/water contact.The pressure of 1 470 
il kpa translates to ah approximate equi 'alent height of 366 feet above 
§ the gas water contact,which is about the maximum observed closure in 
| Cooper Basin gas reservoirs, In general the Sw observed in reservoirs 
| should be higher than the laboratory irreducible saturation from 
i capillary pressure (swirr). Also, these data are determined at 
I laboratory temperature and pressure and it is probable that at reservoir 
| conditions the results will differ. 
• 'I . . . . ' . 
i 2.4 Electrical Properties 
I Each core plug was mounted in a triaxial resistivity cell designed 
1 to hold the plug at overburden pressure while allowing the plug ends to 
I make full contact with the cell electrodes, A synthetic brine was 
prepared at 4 salinities:2S 000,10 000,5 420,and 2 000 ppm.Formation 
brines in general are in the range 2 000-12 000 ppm, The resistivities 
of these brines (Rw) were measured using a laboratory conductivity 

: meter. Each mounted plug was in turn evacuated and then deaerated brine 
J was admitted into the pore space under pressure (6 000 kpa) to ensure 
complete saturation, Approximately 100-200 ml (50-100 pore volumes) of 
the brine Was allowed to slowly flow through the plug while the 

; resistance were monitored. The resisivity at 100% brine saturation (Ro) 
I was calculated when a stable resistance reading had been obtained, 
| Desaturation of the core plug was achieved by slowly forcing brine from 
| the plug using a regulated supply of humidified air.The plug was left to 
| equilibrate Until a stable resistance was reached to compute the 
I resistivity (Rt). The volume of brine expelled was measured and after 
I allowing for the holdup volume of the cell and tUbing, the saturation of 
3 the core plug (Sw) was calculated through knowledge of the overburden 
jl pore volume frMi previous porosity measurement. This desaturation ( 
ij procedure was 1'epeated to produce a series of values for Rt at various 
i saturations until complete air breakthrough made no further desaturation 
| possible. The aim of these measurements was to estimate the shaliness 
j independent saturation exponent (M*) and shaliness independent 
i cementation exponent (N*) for Use in the Waxman-Smits (1968) SW 
I equation. F* (shaliness independent formation factor) was calculated by 
? plotting cw versus Co where F* was the slope of the regression line,and 
| the intercept =BmaxQv,from which CEC could be independently calculated. 

.:' F* can then be plotted against porosity to give M* i,e, 
if 1 S F* = <1) 
j // M* 
si (OPHC) 
:} Resistivity Index (Ri) was corrected for shaliness by1: 
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6 
((Cw + BxQv) / Sw) X RI 

RI , = (2) 
(Qv corrected) ( (Cw + BxQv) 

A plot of RI (Corrected) versus Sw yields a slope of N* 

Where: Cw = conductivity of the •equilibrating brine 
B = the equivalent conductance of sodium exchange cations 

Qv = pore volume concentration of clay exchange cations. 

3.0 PRELIMINARY INTERPRETATION OF RESULTS 

All laboratory analyses and petrophysical log data have been entered 
on SADME's MV20000 computer, and software developed by Ian Northcott 
and Associates Pty. Ltd, ('GPICK') has been Used to correlate arid 
manipulate data. 

3.1 Ambient to Overburden Porosity 

Figure 1 summarizes all plugs for which ambient and overburden porosity 
Were measured. Ambient pressure was 2 758 kpa and overburden pressure 
ranged from 20-40 000 kpa, The correlation is excellent and gives a 
porosity reduction factor from ambient (APHC) to overburden (OPHC) of 
0.95 

OPHC a APHC x 0,95 (3) 

3.2 Ambient to Overburden Permeability 

Figure 2 summarizes all plUgs to date which have ambient (AKHC) and 
overburden (OKHC) permeability measurements. 

The correlation above one millidarcy (lmd) is excellent and shows 
relatively little effect of overburden pressure, 

For AKHC above lmd, the following equation was developedi 
1,0207 

(AKHC) 
OKHC = For AKHC > lmd (4) 

1.5127 

For AKHC less than lmd the relationship is less clear but overburden 
pressure appears to have a much greater effect, The following 
relationship was established! 

1.5618 
(AKHC) 

OKHC * per AKHC < lmd (5) 
1.8838 
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j The generally accepted permeability cutoff between reservoir and non 
| reservoir is 0.5 md at ambient conditions for the COoper Basin 
I reservoirs.At overburden using equation (5) above this would correspond 
j to 0,18 md. 
j 3,3 Porosity/Permeability Relationships 

Figure 3 shows the correlation between porosity and permeability at 
overburden conditions. Although there is considerable scatter there 
appears to be a simple relationship: 

((42.4242XOPHC) - 5 ) 
OKHC = 3.2745 x 10 (6) 

if Using the overburden permeability cutoff of 0,18 md the overburden 
I porosity cutoff would be 0.088 (8.8%), 
j:;,, 
j 3,4 Log derived Porosity 

Because hole conditions are in general very poor in the Cooper Basin , 
and also because of gas effects, the density log is not a reliable 
porosity tool in this basin, The sonic log is generally considered to 

| give better results, 

| The standard "Wyllie'' ( Wyllie et al 1956,1958) sonic porosity equation 
" is : 

« DT = (1 - PHIW) x DTma + PHIW x DTfl (7) 

I or the more usual expression: 
8-
I DT - DTma 

PK1W (8) 
j DTfl * DTma 

| Where: 
I DT = Sonic log travel time (micro secs/ft) 
i PHIW a Wyllie porosity (fraction) 
„' DTma » DT of rock matrix 

t DTfl ta DT o£ fluid in the pore space 
j Figure 4 shows/ the correlation of OPHC and PHIW, Usiri£ an average DTma 
j of 56.0 and a DTfl of 189 (Water)*The main drawbacks with this method 
f are that 
\ Porosities below 6% are over estimated due to shale DTma being 
1 greater than clean sand DTma. 
:! (b) There is a great amount of scatter on the croscplot in part 
| probably due to gas effects. 
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ii For the last 10-15 years this problem has been recognized and Porter 
; (1976) derived a purely empirical solution ; the "Porter Equation": 

1 0.8803 x (DT - 54.5) 
! PHIP = — (9) 
! GR + 111.16 
i 

Where GR = Gamma Ray log (API units) 
PHIP = Porter porosity (Fraction) 

Figure 5 shoes the correlation of OPHC with PHIP. 

In 1982, I,W.Northcott derived for SADME a revised version of this 
equation ; the "Northcott Equation": 

DT - 53*0 
PHIN = - — — — — (10) 

139.71 + 0.841 * GR 

Where PHIN - Northcott Porosity (Fraction) 

For the Moomba/fiig Lake Fields this was modified to account for 
overburden effects on porosity by subtracting 1PU from equation 10 
above, . Figure 6 shows the correlation with OPHC,Both the Northcott and 
Porter equations below 6% porosity overestimate porosity, 'but above this 
there is considerable scatter. 
Recently a new empirical solution was proposed by the unit operators in 
the Cooper Basin ; the "Overton" equation: 

DT - 55.5 
PHIO = ^ (11) 

(A +B X GR) - 55.5 

Where: 
A and B are empirically derived constants from a particular 

field or formation 
and PHIO = Overton Porosity (Fraction) 

Figure 7 summarizes the correlation between Overton porosity and OPHC. 
Again the equation oVer estimates porosity below 6% and there is 
considerable scatter in the high porosities 
The Overton equation attempts to correct for shale and gas effects by 
making DTfl an empirical function of GR , although there is no 
theoretical justification for why DTfl should vary with GR, By 
comparison with the original "Wyllie1' equation,it would appear more 
logical that shale would increase DTma and gas would increase DTfl,Thud 
a better porosity equation should be able to be developed which has DTrrta 
a function of Vsh and DTfl a function of Sw, 

|] The standard Vsh equation isi 
Jt 

GR « GRmin 
Vsh s.- (12) 

ii GRmax " GRmin 
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Where: 
rp™Si = Jog.derived volume of shale (fraction) 

Cooper basin t h ™ T s o ' l t z ) ^ 8 q U V a l e n t ^ 1 0 ° % S h a l S ( f o r t h e 

Cooper^Basin SL'Ts 2̂  A P ? ) ™ 1 " * e q U i v a l e n t t o - « d . t o n . (for the 
By using Vsh above, an equation for DTma can be developed: 

DTma - DTss + Vsh X (DTsh - DTss) (13) 
Where: 

DTss = Minimum matrix DT for clean sandstone, equivalent to a 
Vsh=0 and Porosaty=0. For the Cooper basin this is the DT 

__ . tor Quartz,56 micro secs/ft (Schlumberger ,1985) 
DTsh = Maximum matrix DT for shale, equvalent to Vsh=100% and 

porosity=0.For the Cooper Basin this was empirically 
determined at 65 micro secs/ft on average,but Can vary bv 
field or formation from 60 to 75 micro secs/ft. 

Equation (13) above can be substituted into the original Wyllie equation 
to effectively correct for shale effects. y equation 

M i h S ? ° f h i h « ? ° ; - C } ° V o u l d normally be affected significantly by 
?£! - ' relatively low porosities encountered in the Cooper B a s i n / 

i S ? ^ 3 ? S W a l s ° V e r y l o w a n d l e a d t o significant o ? « ' 
f S r T ^ r ° f P° r° s l ty zones ; thus DTfl needs to be Corrected 
S S d e n s i " S l o g ^ o r ^ " X m i l 3 r fc° ^ c 0 r r e c t i ° n ^rmally applied to 

Where- D T f l = S w x D T w a t e r + <1 - Sw) x DTgas (14) 
DTwater = DT of formation water at reservoir conditions 
DTgas = DT of Reservoir gas at reservoir pressure and 

temperature 
73B m i r r r ^ ^ S ^ 1 ^ 3 f ? * . D T " a t e ? DTgas are approximately 205 and 
I U f S f L ? < > respectively, however, the observed values are less V JhfiS ; Sn,pi-^apy has been determined at 189 micro secs/ft 
(Schlumberger ,1985) and DTgas has been determined for Cooper basin 
reservoirs ikt 240 micro secs/ft, 
^ n J ? 1 ^ ! ! ^ p a^ a m® f c e r s a r e for the Moomba/Big lake Fields and the Cooper Basirv, generally; 

GRmin = 20.0 GRmax « 180,0 
, DTss * 56.0 DTsh B 65.0 

DTwater * 189.0 DTgas » 240,0 

However the following exceptions were rioted which may relate to poor 
original logs rather than true variations in rock properties: 

Big Lake 2 (Toolachee) 
Big Lake 1,2 (Daralihgie) 
Moomba 47 (Daralingie) 

DTsh*72, DTgas*=205 
DTgas=280 
DTgas=190 
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'j Combining equations 8, 13 and 14 a modified Wyllie equation can be 
developed which generally corrects for the effects of shale and gas in 

<1 the Cooper Basin: 

DT - (56 + (9 x Vsh) ) 
PHIT = 

((Sw x 189)+ ((1 - Sw) x 240)) - (56 +(9 x Vsh) 

Where PHIT = modified Wyllie porosity (fraction) 

PHIT must be solved iteratively as Sw is dependent on PHIT, however 
assuming Sw=1.0 as the initial guess for Sw, the algorithm will converge 
relatively quickly (usually in 2 to 3 iterations), 
The correlation of this equation with OPHC is shown in figure 8. Note 
that the equation appears to work for porosities below 6% and that there 
is relatively little scatter in the high porosities (> 14%). Figures 9 
and 10 show the relationship between the new porosity method with 
Northcott porosity and Overton porosity respectively. 

3.5 Cation Exchange capacity 

It was hoped that either cation exchange capacity (CEC) or the core 
derived pore volume concentration of clay exchange cations (QVC) would 
correlate well with the GR log, as the sands are relatively simple 
mixtures of quartz,kaolinite,and illite. However, as figures 11 and 12 
show, there is very poor correlation between GR and CEC or QVC, 
Currently all plugs previously cut for porosity and permeability are 
being analysed for CEC and absolute grain density (RGXC) so that there 
will be sufficent data to attempt correlations with other logs. Also, 
CEC was calculated from the electrical properties data (see section 3.6 
below) and the results to date indicate that wet chemistry measured 
CEC's are too large, possibly due to overgrinding the sample prior to 
measurement. At the moment the best method for estimating Qv from logs 
is Using the standard method below,but using formation or field measured 
averages for CEC and RGXC but divided by 7.8 to agree with the more 
accurate CEC's derived from electrical properties: 

CEC x RGXC 
qv « — ( 1 6 ) 

100 
• . * 100 • ' ' 
1 - PHIT : 

Figure 13 shows the relatively good relationship between OPHC and QVC. 
The formation averages from available data so far aret 

Toolachee Formation 
Daralingie Formation 
Epsilon Formation 
Patdhawarra Formation 

Measured 
CEC RGXC 
3•11 2*66 
3.53 2.68 

no data 
2.81 2.66 

Derived (Electrical Properties) 
CEC RGXC 
0.40 2.64 

no data 
no data 
no data 
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Tirrawarra Sandstone 2.87 2.66 no data 

Field Average 3.08 2.66 0.40 2.64 

3.6 Electrical Properties 

Five plugs from the Toolachee Formation intersected in Moomba 52 were 
analysed for formation resistivity factor (F) and formation resistivity 
index (RI) at multiple salinities of 25 000 ppm, 10 000 ppm, 5 420 ppm 
and 2 000 ppm. These were used to determine F*, M*, N* and CEC for the 
five samples: 

Moomba 52 

Plug No. , OPHC QV CEC M* N* 
6 8,3 0.29 0,99 1.98 2.38 
7 8,5 0.10 0.36 2.14 1,83 

11 9,9 0.02 0,10 2.13 
12 10.0 0,02 0.09 2.12 2,22 
14 8,6 0,12 0,44 1,93 1.70 

Averages 0, 40 2.06 2.03 

The results suggest that the values of M* and N* aire clotse to the 
expected values of 2,00, but there is systematic variatiort in M* ,CEC,and 
N* that may be able to be modelled. This will be investigated further in 
1988 when more electrical properties results are available. 

4.0 COMPARISON OF NEW LOG ANALYSIS METHODS WITH OLD, 

Moomba noj 10 well was Used to compare the effects of the new methods 
compared with the old on reserves, 
The well was tested over an interval in the Toolachee Formation and 
flowed gas at 9.2 mmcfd and recovered no formation water. The interval 
was run Using 3 methods: 

(1) Northcott porosity, Indonesian Sw (Old SADME method) 
(2) Overton porosity,SimandoUx SW, M=l,85 (current Unit method) 
(3) Porosity by equation 15 above and Waxman-Smits Sw 

The Wa'tman-Smits Sw equation Used is: 

N* N*-l F* x Rw 
SW + Rw X B X QV X Sw - — = 0 (.17) 

Rt 

Where i 1 
'• a •• • 

. • ' M* : 
PHIT 
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3 • . 1 2 . • : \ 
' M* = 2.06 

N* = 2.03 
' ' ' ' ' ' • • : ' • . 

I and B is as modified by Gravestock (in press) : 

F (-CW25/20) 
j B = (1 - 0.83 x e ) x 0.15814 x T (18) 
} Where: 
I Cw25 = conductivity of formation water at 25 degC (mmho/cm) 
S T = formation temperature in degc 
I The results of the 3 methods are summarized in Table 1. Pay was counted 
| as Sw < 50% , Porosity > 8.0% and GR < 92 API. The results indicate 

that the new method results in a 4% decrease in hydrocarbon pore volume 
(HCPV) compared to the old SADME method and 17% decrease in HCPV 

j compared to the Current Unit method.It must be stressed that these 
j results apply only to this particular sand in this particular well, but 

highlight that the n<qw methods appear to be more accurate and could 
! have significant iir.&'a?t on the estimation of reserves in the Moomba and 
; Big Lake Fields; ' 
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6.0 Symbols and Abbreviations 

AKHC Horizontal ambient core permeability (not klinkenberg 
corrected) 

Ambient Ambient (laboratory) pressure 2 758 kpa 
APHC Horizontal ambient core porosity 
B The equivalent conductance of sodium exchange cations 
CEC Cation exchange capacity (core) by wet chemistry 
DT Sonic log interval transit time (micro seconds per foot) • 
F Apparent formation resitivity factor (includes clay effects) 
;F* Formation resistivity factor independent of clay conductivity 
OR Gamma ray log (API units) 
HCPV Hydrocarbon bore volume, the product of average 

porosity,avevage hydrocarbon saturation (l-Sw) and thickness 
md Millidarcy >unit of permeabiliy (1 000 md = 1 dardy) 
M* Cementation exponent associated with F* , 
N* Saturation index independent of clay conductivity 
OKHC Horizontal overburden core permeability (not Klinkenberg 

corrected) 
OPHC Horizontal overburden core porosity 
Overburden Overburden (reservoir) pressure calculated as 

(average depth (feet) x 6,7 kpa)-reservoir pressure(from DST) 
The range used for the Cooper Basin was 20-40 000 kpa 

PHIO Log derived "Overton" porosity 
PHIP Log derived "Porter" porosity 
PHIN Log derived "Northcott" porosity 
PHIT Log derived porosity incorporating corrections for shale and 

gas 
PHIW Log derived "Wyllie" porosity 
Qv Pore volume concentration of clay exchange cations MEQ/ml 

• pore space 
QVC Core derived Qv derived from CEC,OPHC, and RGXC 
RGrXC Absolute grain density (core) by pycnometer 
RT Resistivity index Rt/Ro 
Swirr Irreducible water saturation (core) by porous plate capillary 

pressure (pressure « 1470 kpa) 
Vsh Volume of shale derived from GR log (fraction) 
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0 0 1 0 4 ; 

i DEPTH 
1 FEET 
7817 
7818 
"7819 
7820 
7821 

5 7822 
7823 
7824 
7825'. 
7826 
7827 
7828 
7829 
7830 
7831 
7832 
7833 
7834 
7835 

OLD 
PHIN 
6(5 
7 j 4 

10.3 
11.9 
10.7 
9,8 

12.2 
14.5 
13.5 
14.3 
14.5 
13.4 
12.2 
11.6 
11 
11 
14 
18 
20 

. 4 
,6 
, 2 

. 1 
,0 

i PAY THICKNESS: 
! AVERAGE POROSITY: 
| AVERAGE SW: 
HCPV: 

SADME 
SW 

50 
50 
45 
35 
28 
32 
27 
25.9 
28,4 
31 
30 
30 
36 
37 
33. fi 
3 2. 
27; 7 
22,5 
21.4 

16,0 
12,7 
30.7 
1,41 

14 

Table 1 

OF LOG ANALYSIS METHODS ,. ; •• j 

CURRENT UNIT NEW METHOD • • ! 

PHIO SW PHIT SW 7,3 41.8 5,8 80.3 jc 
8.0 41.4 6.8 66.0 jl 

11.0 37.2 9.9 46,4 12.8 28,9 11.5 35.1 W 1 • '),/ 11.7 23,9 10.4 33.7 " H 
10.7 26.7 9,4 3 5.6 fi 

13,4 23,0 12.1 27,2 j;. 
15.9 21. 3 14.5 23.8 
14.6 23, 5 13,2 26.2 1/ 15.1 26.1 13.2 28,0 
15.3 25,4 13 . 4 27,4 JA 14.1 25.3 12.3 26,5 IV: 

if 12,7 30.3 11.0 32,8 
12.1 31,3 10.6 , 35,7 

VJ 

12.0 28.6 10,5 33,4 i 1.2.3 27,0 10,8 31,7 fi: 
15,3 22.9 13.8 26,3 
19,8 18,6 18.7 21,4 
2215 17.6 22.5 19,1 ?1 

16.5 16,0 
U 

13.4 12,0 
25,7 29,3 . ' if 
1,64 1,36 K 

• 
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GEOSCIENCE COMPUTER SYSTEMS 

Field : BIG LAKE Well No : 1 Dote : 20- 4-88 Poge : J 

DEPTH 
FEET 

PLUG APHC 
FRAC 

OPHG 
FRAC 

AKHC 
DO 

OKHC 
MD 

78JO.00 . 1.0 .05,/ .051 .020 .010 
7831.50 2,0 M ,063 .050 .020 
7832.50 3.0 j ti .062 .080 ,0(0 
7833.00 4,0 .1.-70 .065 ,050 ,020 
7833,50 5.0 .071 ,080 ,010 
7834.00 6.0 .075 .069 .070 .020 
7835.50 7.0 .083 .078 , 1 0 0 . .020 
7839.50 8,0 .102 i 095 .180 ,070 
7840.50 . 9.0 .074 .068. .080 ,020 
7841.00 10.0 .037 ,036 ,010 ,001 
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6E0SCIENCE COMPUTER SYSTEMS 

Field : BIGLAKE Hell No : 2 Date : *0- 4-88 Pa«e : 4 

DEPTH PLUG APHC opHc AKHC OKHC 
FEET FRAC FRAC 111), . MD 

7 4 6 1 , 5 0 1 . 0 , 1 0 2 . 0 9 6 , 7 7 0 . 5 5 0 
7 4 6 2 ; 5 0 2 , 0 , 120 . 1 1 2 1 . 4 7 0 1 , 0 4 0 
7 4 6 3 . 5 0 3 . 0 . 1 2 2 . 1 1 5 1 , 1 1 0 , 7 9 0 
7 4 6 4 . 5 0 4 . 0 . 1 3 5 , 1 3 0 5 4 , 5 2 0 5 1 , 6 5 0 
7 4 6 9 , 5 0 .: 5 . 0 . 1 2 3 . 1 1 6 9 . 0 6 0 7 . 6 3 0 
7 4 7 3 . 0 0 6 , 0 ,144 . 1 3 7 151 .120 1 2 7 , 7 0 0 
7 4 7 5 . 0 0 7 , 0 , 1 1 6 . 1 1 0 5 , 2 2 0 3 , 3 6 0 
7 4 7 8 , 5 0 , 8 , 0 . 1 4 0 . 1 3 5 3 6 . 0 3 0 3 3 . 0 1 0 
7 4 8 0 . 5 0 . 9 , 0 , 1 8 1 . 1 7 3 3 0 6 . 5 6 0 2 8 0 . 2 0 0 
7 4 8 1 . 5 0 1 0 , 0 . . 1 4 0 . 1 3 6 4 0 . 3 9 0 3 3 , 7 6 0 
7 4 8 2 . 5 0 1 1 , 0 , . 1 2 6 , 1 2 0 . 7 . 4 0 0 ."•' 5 . 9 3 0 
7 4 9 5 , 5 0 1 2 , 0 . 0 5 7 , 0 5 4 , 0 2 0 , 0 1 0 
7 4 9 8 , 5 0 1 3 . 0 . 0 8 4 . 0 7 9 . 0 9 0 . 0 5 0 
7 4 9 9 . 5 0 1 4 . 0 . , 6 9 2 . 0 8 7 i , 3 1 0 . 1 1 0 
7 5 6 0 , 5 0 1 5 , 0 , 1 9 1 , 1 8 0 4 8 1 . 9 6 0 3 6 9 . 7 0 0 
7 5 6 2 , 0 0 ' 1 6 . 0 . 1 7 0 . 1 6 0 103 ,750 7 7 , 1 2 0 
7 5 6 4 , 0 0 1 7 . 0 . 1 8 6 . 1 7 8 3 4 0 , 1 3 0 2 9 9 , 9 6 0 
7 5 6 5 . 0 0 1 8 . 0 . 1 6 6 , 160 5 7 5 , 7 0 0 5 1 0 . 5 1 0 
7 5 7 2 , 0 0 : 1 9 . 0 . H i . , 1 3 7 9 2 , 1 3 0 7 8 . 3 2 0 
7 5 7 4 , 0 0 2 0 , 0 , 0 7 4 " . 0 6 8 . 0 5 0 . 0 1 0 ; 
7 5 7 6 . 0 0 2 1 , 0 , 1 1 * . 1 1 1 3 , 7 1 0 2 . 4 2 0 
7 5 8 0 . 5 0 2 3 , 0 , 1 6 6 , 0 9 7 . 6 0 0 . 2 6 0 
7 5 8 1 , 0 0 2 4 . 0 . 1 1 8 ,114 1 . 0 7 0 , 6 0 0 
7 5 8 3 , 0 0 2 5 , 0 , 0 9 5 , 0 8 9 , 3 8 6 , 100 
7 5 8 4 . 0 0 5 6 , 6 ,124 , 1 1 5 7 , 2 1 0 4 . 8 7 6 
7 5 8 7 . 0 0 2 7 , 0 , 1 8 0 , 1 7 3 4 0 7 , 7 6 0 3 7 0 , 6 5 6 
7 5 9 0 , 0 0 2 8 . 0 , 6 9 3 , 6 8 6 1 . 8 6 0 : ,8,60 
7 5 9 3 , 0 0 2 9 , 0 .124 , 1 1 8 2 0 , 1 2 0 18,1.80 
7 5 9 5 , 0 0 3 0 , 0 , 1 6 2 , 1 5 5 6 0 , 2 9 0 5 2 . 1 9 6 
76? 3 . 0 0 3 1 . 0 , 0 8 4 , 0 7 6 , 1 3 0 , 0 5 0 
7 6 1 7 , 5 0 3 2 , 0 , 0 8 4 , 0 8 1 , 0 5 0 : : . 0 2 0 
7 6 1 8 , 5 0 3 3 . 0 , 0 1 7 , 6 1 6 , 0 0 0 , 6 0 6 
7 6 1 9 , 6 6 3 4 , 0 , 0 9 6 , 0 8 9 , 3 2 0 , 1 4 6 
7 6 1 9 , 5 0 3 5 , 6 , 0 8 8 , 0 8 1 , 3 6 0 , 1 2 0 
7 6 2 1 , 0 0 3 6 , 0 ,1S9 , 1 2 2 2 , i 9 0 1 . 7 0 0 
7 6 2 1 , 5 0 3 7 , 0 , 1 5 4 , 1 4 7 2 1 , 9 3 0 i 8 , 4 2 0 
7 6 2 9 , 0 0 3 8 . 0 , 1 8 1 ,164 5 3 3 , 7 4 0 
7 6 2 9 , 5 0 1 9 . 0 , 1 4 9 , 1 3 3 2 9 , 2 3 0 1 4 , 5 1 6 
7 6 3 7 , 0 0 4 0 , 0 , 1 7 7 , 1 6 4 1 3 1 , 6 2 0 9 5 , 5 5 0 



0 0 1 2 0 

Dote : 20- 4-88 Page : 5 

. DEPTH PLUG APHC , OPHC AKHC OKHC 
FEET FRAC FRAC HD HP.. 

7648.00 IL.O ,077 ,072 .070 . .020 
7649.50 42.0 • ,065 .061 • .020 .010 
7673,00 43.0 ,090 .084 ,190 ,070 
7676,00' 44.0 ; .097 ,090 .190 .050 
7677,00 45,0 .078 .072 .120 ,040 
7678.00 , " 46.0 ,072 .067 .470 ,110 
i1,679,50 47.0 .073 ,066 .120 .030 
7680.00 48.0 .086 ,080 .300 .090 
7681.00 49.0 .098 .091 , iiS20 .146 
7682.50 ' 50.0 ,106 ,099 ,620 .360 

GEOSCIENCE COMPUTER SYSTEMS 

Field : BIGLAKE Hell No : 2 
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GEOSCIENCE COMPUTER SYSTEMS 
Field : BIGUKE Hell No : 3 Dote : 20- 4-88 P W : 6 

DEPTH PLUG : APHC OPHC AKHC OKHC 
FEET FRAC FRAC HD ftb 

8259,50 1,0 ,132 .128 3.580 2.840 
8261.50 2.0 ,084 ,076 ,090 .020 
8262.00 : 3,0 ,088 .081 ,050 .010 
8263.00 4,0 .107 ,100 ,. .570 ,140 
8264.00 5.0 ,090 ,084 .250 .060 
8264.50 . 6.0 ,100" .095 .240 .660 
8265.50 7.0 .086 .078 .070 . .030 
8266.50 • 8,0 ,083 ,074 .090 .310 
8269.00 9.6 ,671 : .066 ,030 .010 
8272.00 10,0 ,160 . ,145 52.670 47.740 
8273,00 H . o • .131 .128 10.090 , 8,920 
8274.50 12.0 ,129 ,124 3.560 2.980 
8275.00 13.0 .144 ,139 46,290 40.840 
8276.00 14.1 ,145 ,140 12.710 10.470 
8280.00 16.0 .082 ,077 ,070 ,370 

\ 

f 

* !f ii ill 
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» 
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Ij " 6E0SCIENCE COMPUTER SYSTEMS 

f j Field : BIG LAKE Hell No : 27 Dot' • 20- 4-88 Pooe : 

DEPTH PLUG APHC OPHC AKHC OKHC CEC R6XC OVC ' '. 
FEET FRAC FRAC HO' MD MEO G/CC FRAC 

9161*00 1.0 .036 ,035 .017 ,005 2.40 2.65 1,754 
9163.00 2.0 .058 .057 . .072 .023 1.20 2,66 ,528 
9166.00 3,0 .029 ,028 .052 .005 1,65 2,65 1.518 
9167.00 4.0 .035 ,035 ,013 .007 1.39 2.65 1.016 : <s . 
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Field : BIG LAKE Well No : 27 

DEPTH PLUG ; APHC OPHC 
FEET FRAC FRAC 

9482,50 1,0 ,035 .634 
9483.50 3.0 .048 .047 
9487.00 4.0 .048 .647 
9488.50 5,0 .045 .044 
9489.00 6,0 ,061 .057 
9490.50 7,0 ,047 .046 
9491,50 8,0 .045 ,045 
9494,00 9,0 .051 .051 
9495,50 11.0 ,047 ,047 
9498.00 13.0 ,065 ,064 
9499.00 '."'' : 15.0 ,077 .076 
9501,50 17.6 ,060 .059 
9502,00 -1000.0 ,050; ,648 
9505.50 -1000,0 .074 .072 
9507,00 -1000.0 .059 / V-
9508.00 -1006.0 ,065 

GEOSCIENCE COMPUTER SYSTEMS 

Oste i 20- 4-88 Page : f : 

AKHC OKHC CEC RGXC ' OVC 
MD' - ; MO HEO G/CC FRAC 

.041 .001 -1000.00 -1000.00 -999.999: 

.025 -999.990 -1000.00 -1000.00 -999.999 

.017 .001 -1000.00 -1000.00 -999.999 

.035 -999.990 -1000.00 -1000.00 -999.999 
,053 .033 -1000.00 -1000.00 -999.999 
,038 -999.990 -1000,00 -1000.00 -999.999 
.036 ,000 -1600,65 -1000.00 -999.999 
.025 -999,990 -iOOO.OO -1000.00 -999,999 
.035 -999,990 -1000.00 -1000,00 -999.999 
.06} -999.990 -1000.00 '1000.00 -999.999 
.137 -999.990 -1000.00 -1000.00 -999.999 
.083 -999,990 -1006.00 -1000.00 -999.999 
.027' 4 ,007 -1666,65 -1000.00 -999.999 

1.306 -999.990 -1060.00 -1000,00 -999.999 
.060 ,003 -1066,00 4600,00 -999,99$ 
.028 .004 -1000.00 -1000.00 -999,999 

•i 



GEOSCIENCE COMPUTER SYSTEMS 

Field : BIG LAKE Hell No : 29 Date : 20- 4-88 Page : 9 

DEPTH APHC OPHC AKHC OKHC 
FEET FRAC FRAC HD MD 

9318.00 .004 .004 .054-999.990 
9322.00 .005 , .005 .053 .005 



0 0 1 2 a 

Date f 20- 4-88 Page : 10 

DEPTH APHC OPHC AKHC OKHC 
FEET FRAC .. FRAC HP: MD 

9666,00 ' .035 ,035. 4,400 -999.990 
9670.00 / ,052' .052 3,500 .084 
9671.00 .064 ,064 3,500 -999,990 
9672.00 .077 ,062 6.800 -999,990 

GEOSCIENCE COMPUTER SYSTEMS 

Field : BIG LAKE Hell No : 29 



GEOSCIENCE COMPUTER SYSTEMS 
Field ; BIG LUKE Hell No : 31 

0 0 . U G 

Date i 2(1- 4-83 Page •:. ii. 
DEPTH> PLUG APHC OPHC AKHC OKHC CEC RGXC W 
F E E T FRAC FRAC NEO : 6/CC FRAC j 

9965 50 i'n "IS! '565 "228 ">•« 
' ' < 0 M i 0 8 1 M i 1 .50 2 . 6 6 . 4 5 3 

9 9 7 1 8 5 0 3 i 0 - 075 . 0 6 5 . 1 9 8 . , 0 7 1 1 . 5 0 , u „ / 
Z i l •«* .499 :!57! 2- .: ; 

• • , ^ - m , 0 4 6 , ' 3 , 0 2 2 . 6 6 1 , 1 1 j 
' ' . • ' >° 8 3 ' , 182 2.10 2,65 ,6l5 , 

7 , 0 . 099 , 0 9 0 ,638 , 2 2 8 . 1 .44 . - 2 , 6 6 . 3 8 7 



0 0 1 4 7 

GEOSCIENCE COMPUTER SYSTEMS 
Field : BIG LAKE Heli No , 31 0 a t e , M . ^ pflfl{ ; ^ 

RGXC OVC 
G/CC FRAC 

2.67 , 2.891 
2.67 , U . 199 
2.66 .636 

DEPTH PLUG APHC OPHC AKHC OKHC CEC 
FEET FRAC . FRAC HD , HP . HEO 

10202.50 : 8.0 ,026 .026 . O H . 0 1 0 2,89 10205.00 9,0 ,621 ,019 .230 . 0 6 1 10.30. 10216.50 10.0 ,082 . 074 ,396 / ,062 1,91 



133 ; 

GEOSCIENCE COMPUTER SYSTEMS 

Field : BIG LAKE Hell No : 32 Date : 20- 4-88 Page : 11 

DEPtH PLUG APHC OPHC AKHC . OKHC CEC RGXC OVC 
FEET FRAC FRAC MO HO HEQ G/CC FRAC 

9362,50 1,0 .147 .138 8,000 4.480 . 4,87 2,66 ,809 
9364,00 2,0 .121 ' .113 2,130 ,645 4,51 2,65 .938 
9369,50 3,0 ,119 .108 2.740 1.330 1.77 2.66 ,389 
9376,00 4.0 ,117 . 105 2,780 1.000 2,58 2.71 .596 
9385.00 5.0 •• .145 .140 6.300 5.000 i.47 2,68 ,242 
9387.00 6.0 ,140 . 132 3.870 2.620 2,05 2.66 - ,359 
9394.00 7,0 ,115 ,110 1,100 ,844 2,84 2.65 .609 
9399.00 8,0 ,123 .115 3,320 1,840 J. 96 2,65 ,864 
9410.50 9.0 ,154 ,146 21,900 17.900 ' 1.42 2,65 ,220 
9411.50 10.0 ' .110 .104 1,160 ,652 2.91 2,65 ,664 



GEOSCIENCE COMPUTER SYSTEMS 

"I!?.:.!!™!!!..?!!!.!!!.:.!! Date: 20-<-M p»«e! 14 
DEPTH PLUG APHC OPHC AKHC OKHC CEC RGXC OVC 
' f E ET FRAC FRAC MD MD MEQ G/dC FRAC 

9215,06: 1,6 ,075 ,072 .261 ,085 1,19 2,65 -
9216,00 2,0 ,059 .055 .158 .045 1.53 2.64 ,694 
9217,00 3.0 ,057 ,055 ,025 ,002 2.04 2,66 932 
?2l8(00 4,0 .059 .,057 , ,085 ,023 1,65 2,66 [ m 
9220,50 5,0 ,076 ,071 ,106 ,036 2.90 2.67 1,013 
9221.00 6,0 ,075 ,072 ,077 ,021 4.71 2.68 1.627 
9221.50 7.0 ,073 : ,070 ,092 ,025 4,15 2,66 1.467 
9224.00 8.0 .691 ,084 ,230. . OSi 5.77 2,67 1,680 
9225.50 9,0 .078 ,071 ,177 .057 5.67 2.66 1,973 
9226,50. 10,0 ,079 ,676 ,096 .049 4.65 2,66 1,504 



0 0 1 3 0 

GI-OSCIENCE COMPUTER SYSTEMS 

Field : MOOMBA Well No : 8 Date : 20- <-88 Page : 2 
DEPTH 
FEET 

PLUG APHC 
FRAC 

OPHC 
FRAC 

AKHC 
MD 

OKHC 
MD 

CEC 
MEO 

RGXC 
G/CC 

ovc 
FRAC 

7791,00 
7794.50 
7795,00 
7796.00 
7798,50 
7800,00 
7801.00 
7803.00 
7313.00 
7814,50 
7816,0(1 
7818.00 
7819||00 
7828','50 
7830.00 
7867.00 

2 , 0 
4,0 
5.0 
6,0 
3,0 

1 2 , 0 
10,0 
14,0 
7,0 

13,6 
15,0 
11,6 
$,0 
1,0 
8.6 

16,0 

.077 

.073 

. 0 8 6 
,067 
.097 
.078 
.121 
. 125 
.097 
,129 
.134 
,153 
. 106 
. 0 6 0 
,097 
, 2 1 0 

.074 
,070 
,083 
.064 
,090 
,075 
.116 
,117 
,092 
,126 
.125 
,148 
, 1 0 1 
,059 
.093 
.266 

.148 
; ,296 

,663 
.345 

2,100 
,558 

20,900 
18,500 

• ,800 
.620 

'115.000 
'70.000 
'2.900 

,075 
,799 

345,006 

,029 
.064 
.089 
.082 
.499 
.323 

17,100 
12,800 

.046 
,141 

216,000 
44,800 

1,100 
,015 
,048. 

270,060 

3.35 
2,73 
3.49 
2.31 
3.33 
2,92 
2.47 
2,01 
3.71 
3,07 
1 , 9 6 
3,15 
2,79 
5,30 
4 . 4 0 
2.34 

2,65 
2.64 
2.63 
2.64 
2.64 
2.65 
2.64 
2.65 
2 . 6 6 
2,65 
2,64 
2.64 
2.63 
2,67 
2.67 
2.64 

I.HI 
,958 

1.014 
.892 
,889 
.954 
,497 
,402 
.974 
.564 
.362 
.479 
,653 

2.25? 
1.146 
,238 



0 0 1 3 1 ; 
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GEOSCIENCE COMPUTER SYSTEMS j 

Field : HOOMBA Well No : 10 Date : 20- 4-88 Page : 29 ? 
DEPTH PLUG ; APHC OPHC ; OKHC 
FEET FPAC FRAC MO 

7770.00 l.fl , .123 .116 2.570 
7771,00 2.0 .134 .129 3.440 
7774.00 3.0 .142 .137 25.800 
7776.00 4.0 .181 .175 434.000 
7777,00 5,0 ,104 .098 .904 
7778.00 6.0 .124 .121 41.600 
7779,00 • 7.0 .113 .107 5.550 
7781.00 8,0 ,142 . 136 100.000 
7785.00 9,0 .011 ,011 .000 
7787.00 10.0 .010 .010 .000 
7788.00 " 11.0 ,053 ,050 .002 
7790.00 12,0 ,035 .034 .001 

"7792.00 13,0. ,048 .044 * .006 
7793.00 14.0 .065 ,061 .004 
7794,00 15.0 ,095 .089 ,023 
7796,00 16.0 ,096 ,093 ,957 
7797,00 17.0 ,108 ,106 1.360 
7799,00 18.0 ,117 ,112 3,770 
7661,06 19.0 .132 , .126 6.690 
7805,00 20.0 ,140 ,133 53.400 ' 



0 0 1 3 2 

GI-OSCIENCE COMPUTER SYSTEMS 

Field : MOOMBA Well No : 45 

DEPTH PLUG APHC OPHC AKIIC OKHC 
FEET FRAC FRAC MD MD ... 

8153.50 11,0 .191 .186 179.000 159.000 8154,50 14.0 .181 .176 173,000 149.000 
8156.00 15.0 .180 .175 127,000 102,000 8157,00 12,0 ,200 .194 440,000 349,000 8157.50 13,0 .192 .189 186,000 153.000 
8158.00 8,0 ,120 .115 1.440 ,850 
8158.50 6.0 , 1J2 ,128 4.620 3.500 
8161.50 3,0 ,098 ,094 ,293 ,066 
8166.00 1.0 .054 ,050 ,221 .026 
8174.00 5.0 ,096 .091 .407 ,143 
8175.50 4.0 .125 , 121 7.090 . 5.460 
8177.00 9.0 .129 .124 6.250 4,930 
8177,50 10.0 .135 '.131 10.200 8.300 
8178,00 7.0 ,100 ,097 1,180 ,760 
8179,50 2,0 ,092 .088 ,616 .109 

Date : 20- 4-88 Page : JO 

CEC 
HEQ 

RGXC 
G/CC 

QVC 
FRAC 

SWIR 
FRAC. 

-1000.00 
2.19 

-1000,00 
-1000.00 

2.17 
-1000.00 
-1000,00 
-1000.00 

5.27 
-1000.00 
-1000,00 
"1000.00 

J, 42 
-1000,00 

4.62 

2.65 
2 .66 
2.65 
2.65 
2.66 
2.67 
2.67 
2.72 
2.68 
2.70 
2.73 
2.72 
'2.65 
2,67 
2 . 6 6 

-999,999 
,273 

-999,999 
-999.999 
. : ,248 
-999.999 
-999,999 
-999,999 

2,683 
-999.999 
-999,999 
-999,999 

.601 
-999,999 

1.274 

.131 
- 1 0 . 0 0 0 

.174 

.097 
-10.000 

, 8 1 2 
,547 
,887 

-10.000 
.884 
.432 
,461 

-10.000 
,748 

-10,000 r 
K 
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GEOSCIENCE COMPUTER SYSTEMS 

Field i MOOMBA Well No : Date : 20- 4-88 Page : 31 

DEpTH PLUG APHC OPHC OKHC 
FEET FRAC FRAC MD 

8225.50 2.0 .091 .088 2,260 
B226.50 3,0 .142 .138 15.0(10 
8228.00 . 4,0 ,173 .168 121,000 
8229.00 5,0 ,169 .164 97.600 
8230.00 6,0 • 168 ,163 40,900 

"8231,00 7.0 ,127 .123 23,500 
8233.00 8,0 .089 .086 ,183 
8235.00 9,0 ,082 ,077 .017 
8236.50 10.0 ,053 ,651 .003 
8238.00. 11.0 . .049 ,048 ,009 
8239,50 12,0 ,050 ,049 .008 
82(1,00 13,0 ,012 ,012 .000 
8242,50 .14,0 :oo7 ,006 ,000 
8245,00 15,0 ,006 ,606 ,000 
8247.00 16.0 .045 ,042 ,006 
8249.00 : i 7 . o ,068 ,063 ,031 
8253.00 18,6 : .075 .671 ,022 
8255,00 19.0 .065 ,060 ,009: 
8257.00 1 20.0 ,014 ,013 ,000 



"V 
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GEOSCIENCE COMPUTER SYSTEMS V ! 

"I!!.:.?!!?!?..!!!!.!!0:52 0ole! 2°-(-86 Pfl«e! 32 * 
DEPTH PLUG APHC OPHC AKHC OKHC CEC RGXC OVC SUIR FEET FRAC FRAC MD HD MEO G/CC FRAC FRAC 

7845.50 1.0 ,096 .091 4.520 1.750 1.77 2,66 .470 •999,999 7848.00 2.0 ,088 ,082 2.420 , 703 1.71 2,64 .505 -999,999 7848.50 3.6 ,104 .097 3.580 : 1,280 1.41 2 i 66 ,349 -999,999 7850.50 4,0 .083 .076 2.630 .211 3.06 2, .986 -999.999 7851.00 5,0 .123 .116 4.770 2,090 : '2,11 2,65 .426 -999.999 7855.00 6,0 .088 .083 2.300 .106 -1000.00 2,63 -999.999 .485 7856.50 7,0 , .089 .085 .763 .244 -1000,00 2,65 -999.999 .689 7869.00 8.0 ,074 ,071 ,409 .007 4,02 2.66 1,399 -999.999 7874,00 9,0 .100 ,0')3 2.550 .677 1,57 2,66 .407 -999,999 7877.50 10.0 ,112 .105 1.580 .300 2.61 2,66 ,592 -999.999 7885,50 11.0 .104 .099 6,260 4.240 -1000,00 2,65 -999.999 ,362 7887.00 ,15.0 ,109 .102 6,930 3,670 1.91 2.70 ,454 -999,999 7913,00 , 12.0 f .105 ,100 1.^00 .877 5 -1000.00 2.65 -999,999 ,584 
7914,50 13.0 ,115 ,107 4.500 1.530 2,10 2.65 ,464 -999,999 7916,50 16.0 .694 .088 3,610 2,310 1,82: 2,66 . ,502 -999.999 ,7922.00 14,6 ,092 ,086 3.660 1.230 -1000.00 2,63 -999,999 .412 7928.00 17.0 .059 ,057 • .311 ,006 5,1'i 2,66 2.249 -999,999 7930.00 , 1 M ,055 ,053 .276 ,044 1,90 2,68 2,346 -999,999 7932,00 19.0 ,672 . ,068 .505 .007 3,38 2,74 ,1.269 -999.999 
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GEOSCIENCE COMPUTER SYSTEMS 

Field : MOOMBA Hell No : 53 Date : 20- 4-88 Page : 33 

DEPTH PLUG APHC , O P H C AKHC OKHC CEC RGXC QVC 
FEET F R A C " F R A C MD MI) MEO G/CC FRAC 

7836.00 1,0 .097 .091 1,090 .064 3,36 2,65 .889 
7837-.50 2,0 ,089 .081 2.530 1.110 2.00 2.65 ,601 
7840,00 3.0 . 0 6 8 ,065 .783 .352 3.88 2,65 1,479 
7 8 5 5 , 0 0 4,0 . . .093 ,090 3.600 1.770 2,03 2,65 .544 
7855.50 , 5.0 ,0*8 ,091 1.650 .439 2,82 2,67 .752 
7856.50 6,0 ,103 .098 2,190 .769 3,06 2,67 ,752 
7857,50 7.0 ,112 ,106 9.400 4,840 2,75 2.64 .612 
7858,00 8.0 .088 .082 . 6.030 1 i 500 2.34 2.64 .692 
7859,50 9.6 ,092 ,087 2.000 .625 2.72 . 2,64 ,754 
7864,50 10,0 ,115 ,110 10.200 6,400 2.33 2.65 ,560 
7867.50 11,0 .125 .071,, 629.000 358,000 1.52 , 2,65 ,527 
7869,00 12,0 .116 ,061 25.800 14,160 2,22 2.65 ,906 
7952,50 13.0 ,077 .073 ,464 •• .007 4,38 2,58 1,435 
7955,00 14.0 ,072 ,068 k<09 .007 4,71 2.65 1.711 
7967,00 15,0 ,088' ,083 ,436 ,058 5.30 2.66 1.558 
7983.00 . 16.0 .095 ,089 ,413 .022 5.49 2,67 1.500 
7984,00 17.0 .088 .•082; ,952 ,017 3,94 2,67 1,178 
7986.50 18,0 .093 * .090 , ,582 ,100 3.93 2.65 1 1,053 
7992.50 19.0 .095 '.690 ,969 ,055 4,16 2,73 1,148 
7995.00 20,0 ,103 " .098 '",- 1.290 .183 , 4.02 2,67 ' ,988 
7997.00 2 1 , 0 ,103 .696 1,380 ,121 3,45 2.67 ,867 
Jddd.dd, 22.0 .101 ,699 1,340 ,102 J, 66 2,67 ,889 
8003.00 23.0 .641 ,085 .652 .166 5,03 2.74 1.484 
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1. INTRODUCTION 

Correspondence was received at Amdel Limited fran the South 
Australian Department of Mines and Energy (your ref.: 249/87 
JM:DG letters of 21 and 29 September 1987) requesting the 
following analyses be performed: 

Porosity and permeability at net overburden 
Cation exchange capacity 
Absolute grain density 

Results of porosity and permeability to air at net overburden 
were reported in Amdel Limited report F6896/88 - Part 2 on 30 
October 1987. Amdel Limited was initially requested not to 
perform cation exchange capacity determinations or absolute grain 
density measurements until authorised by the Mines Department. 

Subs^Uent discussions with Mr John Morton of the' Mines 
Department have now authorised this work to proceed, Results of 
absolute grain density for Big Lake 1, 2 and 3 and Moanba 10 and 
47 were contained in Amdel Limited report F6896/88 - Part 5, 23 
May 1988. 

Results included in this part 6 report are cation exchange 
capacity determinations for Moomba 10 and 47. Outstanding 
analyses of cation exchange capacity include samples frem Big 
Lake 1, 2 and 3, This work is currently in progress and should be 
available next Week, ' 

2. CATION EXCHANGE CAPACITY 

Cation exchange capacity is determined on the crushed samples 
Using the wet chemistry technique. Ammonium chloride solution is 
added to the sample to exchange with the clay ions, The excess 
armiohiUm chloride is then washed off, Sodium sulphide solution is 
then added to remove the exchanged ammonium chloride ions and the 
resultant solution is titrated. 

Results of C.EiC. are reported in meq/100 gms and Qv (meq/ml of 
pore space) determined by the equation; 

d x C.E.C, 
. . Q . - .. • ,•• ••• , . 

100 
100] . 

t-a 

where: d = absolute grain density 
0 = porosity ftaction 



File: F6896/88 

CATION EXCHANGE CAPACITY 

Conpany: Department of Mines . Format ion : 
Well* Moanba-iO Location: Cooper Basin 
Field: Mocmba 

Sample Depth c.E.C. 
ID . feet meq/100 gms 

1 7769.2 2.18 
2 ' ' ' 7770 2.24 
3 7773.1 1.93 
4 7775.2 1.99 
5 7776.2 2.43 
6 7777.2 7 1.40 
7 7778,2 2.44 
8 •••• 7780.2 2.03 
9 7784.3 6,60 
10 7786 7.41 
11 7787 4,86 
12 7789 5.68 
13 7791 4.38 
14 7792 5.39 
15 7792.11 3.49 
16 7795 1,86 
17 7796 2.05 
18 7798 1,75 
19 7800 2.33 
20 7802.2 1,66 



O O X 3 U 

File: F6896/88 

CATION EXCHANGE CAPACITY 

Ccmpany: Department of Mines Formation: 
Well: Moanba-47 Location: Cooper Basin 
Field: Mdcrnba 

Sairple Depth C.E.C. 
ID feet , meq/100 gms 

2 8225.7 1.66 
3 8226.6 1,37 
4 8228 1,53 
'5 8229.1 1.73 
6 8230 2,22 
7 8231 2,12 
8 8233 2,02 
9 8234.9 2.56 
10 '. 8236.6 3,81 
11 8238 4,67 
12 8239.8 4.76 
13 8241 4,97 
14 8242,6 6,49 
15 8244.10 6,48 
16 8247.1 7,83 
17 8149 5,08 
18 8253 3.16 
19 8255.3 3,88 
20 8257 5,33 
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0 0 U 1 
CATION EXCHANGE CAPACITY 

Company: South Australian Department of Mines and Energy 
Well: Big Lake 1 
Field: Big Lake 

Sample 
Number 

Depth 
Feet 

C.E.C. 
meq/100 gms 

1 7798 3.40 

2 7799.6 3.75 

3 7800.5 2.62 

4 7801.3 3,05 

5 7801.6 3.44 

6 7802.1 3.49 

7 7803j5 3.82 

8 7807.3 3.32 

9 7808i5 2.85 

10 7809»2 5.92 



CATION EXCHANGE CAPACITY 

Company: South Australian Department of Mines and Energy 
Well: Big Lake 2 
Field: Big Lake 

Sample 
Number 

Depth 
Feet 

C.EJC. 
meq/100 gms 

1 7453.9 3.21 

2 7454.8 2.62 

3 7455.8 2.37 

4 7457 2.43 

5 7461.9 2.27 

6 7464.5 2 * 41 

7 7466.7 2.35 

8 7469.8 2,68 

9 ' • 7472 2.29 

10 7473 2.44 

11 7475 2.60 

12 7480 3«93 

13 748311 3,53 

14 7583.8 3*43 

15 , 7554.3 2.30 

16 7556 2.09 

17 7557>9 2.47 

18 7561 2.93 

19 7569 1182 

20 7570.9 4 * 07 

21 7573 2.86 

22 7575 * 9 3,21 

23 7577.3 2.-99 

»»»/2 



0 0 1 4 3 ; 

ample Depth C-E.C. 
umber Feet meg/100 gms 

24 "* "7578.1 2-98 

25 7580 3.62 

26 7581.1 2.38 

27 7584 2.58 

28 7587 2.66 

29 7590.1 2.21 

30 7592 2.42 

31 7611.8 3.99 

32 7616.4 3.23 

33 7617.7 4.40 

34 7618.7 3<59 

35 7619.1 3.70 

36 7620.6 2.43 

.37 7621 2.23 

38 7628 2.32 

39 7629/3 2.67 

40 7636.8 2.60 

41 7647.3 3.84 

42 7649 3.66 

43 / 7673.8 3.53 

44 7677.1 3.60 

45 7678 3.42 

46 7679.1 3.08 

47 7680.6 3.85 

48 7681.1 3.38 

49 7682 3.85 

50 7683<7 3.05 



CATION EXCHANGE CAPACITY 

Company: South Australian Department of Mines and Energy 
Well: Big Lake 3 
Field: Big Lake 

Sample 
Number 

Depth 
Feet 

C.E.C. 
meq/100 gms 

1 8251.4 2.92 

2 8253.7 4.55 

• 3 • 8254 3.84 

4 8255.2 3.66 

' 5 •. . a 8256.1 3.91 

6 8256/7 4*06 

7 8257*6 4.42 

8 8258*3 3*71 

9 '8261.2 3*96 

10 fs264 2.76 

i i 8265 2*74 

12 8286*4 2*80 

|3 8267.05 2.79 

1.4 8267*9 : 2.64 

15 8268*9 2.91 

16 8271*8 2*89 
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1. INTRODUCTION 

Correspondence was received by the Petroleum Services Section of AmdeT Limited 
(your ref: DME 142/86 JGGM:AM and DME 249/87 JM:AM) requesting multiple-salinity 
electrical properties for the determination of; 'm', the cementation exponent, 
a', the intercept and 'n ' , the saturation exponent. The tests were to be 

performed on selected samples from the following Wells; 

A total of 32 plugs were selected, 5 samples from each of the Big Lake Wei 1s, 
5 samples from Moomba 47j 4 samples from Garanjanie arid 3 samples from Dirkala. 
All samples had previously undergone porosity and air pernieabil i ty 
determinations at ambient and applied overburden conditions. Pressures used to 
determine porosity and air permeability under applied overburden conditions were 
used during the multi-salinity electrical properties test work. 

2. PROCEDURES AND RESULTS 

De-aerated NaGl brines in the following concentrations were constructed with 
resistivity and conductivity for each brine determined as follows! 

Brine Rw @ 25°C Conductivity @ 25°C 
(ohm.m) (mho.cm) 

25,000 ppm 0.24 0.042 

Samples were evacuated and then pressure saturated with the 25,000 ppm NaCl 
brine. Samples were then placed on the cell electrodes with a thin silver leaf 
between plug ehdface and electrode to promote good contact. The assembly Was 
then wrapped in teflon tape, encapsulated in a rilbber sleeve and placed into the 
cell. The cell was then pressured to the desired overburden pressure using a 
mineral o i l . 

the plugs Were then subjected to a Vacuum for a short period of time and the 
25,000 ppm NaCl brine introduced to the sample. Brine was slowly flushed through 
the samples Until stable readings Weha obtained indicating ionic equilibrium had 
been achieved. Samples were left to stand for approximately 24 hours and 
resistivity measurements repeated to dnsUre equilibrium had been reached before 
proceeding with resistivity ihdeX determinations, 

Values of resistivity index Were determined by introducing humidified air to the 
sample and displacing some of the brine. Th6 Volume of brine displaced Was 
collected in a receiving tube and the new saturation (Sw) calculated. 
Measurements of resistivity index; Were performed on consecutive days Until a 
stable reading Was obtained. The process of introducing humidified air to 
establish a new SW for resistivity index determinations Was then repeated. 

Big Lake f s 2, 3, 32 and 35 
Dirkala #2 
Garanjanie #2 
Moomba 147 

10,000 ppm 
5,420 ppm 
2,000 ppm 

0.542 
1.07 
2 . 6 0 

0.018 
0 . 0 1 0 
0.004 
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Upon completion of the formation resistivity factor and resistivity index 
measurements for the 25̂ 000 ppm NaCT brine, 50 pore Volumes of the 10,000 ppm 
NaCl brine was flushed through the sample, After 50 pore volumes of the 
10,000 ppm brine had been passed through the sample resistivity measurements 
were again recorded until a stable reading was obtained and the new formation 
resistivity factor calculated. 

The procedures as outlined above were repeated for the other two brine 
concentrations. 

All resistivities were measured at room temperature and converted to a standard 
temperature of 25°C by use of the following equation developed by Hilchiei 

R(T) - R(l) (T(l) + X)/T + X) 
y • w JQ(-0,340303 lo9 R,,l " 

Where: R(T) is the water resistivity at tehiperature T 

T is the temperature in °C i.e, 25°C 

R(l) is the water resistivity at temperature T(l) 

T(l) is the in i t ia l temperature in °C. 
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FORMAT ION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: South Australian Department of Mines and Energy 
Well: Big Lake #2 

Overburden Pressure 
Saturant 
RW of saturant @ 25'C 

3955 psi (27288 kPa) 
25,000 ppin NaCl 
0.24 ohm.m 

Sample Depth, 
Number feet 

N0BP 
Permeabil i ty 
to air (md) 

N o b p 
Porosity 
percent 

Formation 
Resistivity 

Factor 1 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

4 7457' 0'' 51.6 13.0 58.1 

6 7464'6" 128 

9 7472'011 280 

14 7483'10" Oiil 

26 7581'1' 4.87 

13,7 

17.3 

8.7 

11.5 

64.i 

42.7 

136.8 

68.7 

100 
72.3 
61.5 
51.0 
47.3 

100 
79.6 
67.7 
53.9 
50,6 

100 
79.6 
70.9 
63.8 
50.9 

100 
8 6 . 0 
74.8 
69.9 
65.1 

100 
74,0 
54,9 
43.5 
38.8 

1.00 
1,95 
2 , 6 8 
3.99 
4,64 

1.00 
1,62 
2.25 
3.66 
4.08 

1,00 
1.64 
2 . 1 1 
2.67 
4.44 

1,00 
1.34 
1.75 
2 . 0 1 
2,30 

1.00 
1.76 
3.12 
4.85 
6,00 

FF B <f>]MiaM 

Rt/Ro b 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Big Lake #2. . 

Overburden Pressure 
Saturant 
RW of saturant 0 25°C 

3955 psi (27288 kPa) 
10,000 ppm NaCl 
0,542 ohm.m 

NOBP NOBP Formation Brine 
Sample Depth, Permeability Porosity Resistivity Saturation 
Number feet to air (md) percent Factor % pore space 

Formation 
Resistivity 

Index • 

4 7457 0 5.1,6 13,0 47,6 

14 

26 

7464 

7472'0" 

128 

280 

7583'10" 

7581'1" 

0.11 

4'..87 

13,7 

17.3 

8.7 

11.5 

47,6 

31,7 

76.1 

52,5 

100 
75.6' 
63.4 
57,7 
50,3 

100 
77.5 
63,3 
58.6 
49,3 

100 
74.2 
6 2 . 2 
56.3 
44.7 

100 
79.6 
63,6 
58.4 

100 
73.9 
63,6 
58.4 
43.5 

1,00 
1,72 
2,43 
2.90 
3.81 

1,00 
1 , 6 6 
2,48 
2,84 
4.08 

1.00 
1.82 
2.59 
3,17 
5,03 

1,00 
1,48 
2.19 
2.52 

1,00 
1,70 
2,19 
2.-56 
4,21 

FF = tj>imM 

Rt/Ro = Sw1'66/Ufi 



FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Big Lake #2 

Overburden Pressure 
Saturant 
Rw of saturant G> 25°C 

3955 pSi (27288 kPa) 
5,420 ppm NaCl 
i.07 ohm.m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

F! tor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

4 7457'0 In It 

14 7583'10" 

26 7581'iH 

51,6 

6 7464'6" 128 

9 7472'0" 280 

0.11 

4,87 

13,0 

13.7 

17,3 

8.7 

11,5 

39.4 

36.6 

27,0 

47,7 

43,7 

100 
72.3 
60.9 
55.2 
53.7 

100 
69, 
6 1 , 

54. 
47,7 

ioo 
72.4 
6 2 . 1 
57.2 
52,6 

100 
75,6 
60,9 
52,1 
40,9 

100 
70.5 
60,9 
56.3 
52.4 

1,00 
1.84 
2.51 
3.04 
3.20 

1,00 
1,96 
2.58 
3.18 
4.11 

1.00 
1.76 
2.34 
2 , 6 6 
3,13 

1,00 
1.59 
2.29 
2.87 
4.44 

1.00 
1.77 
2.27 
2,58 
2.87 

FF -

Rt/Ro = SW,,60/1,W 
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FORMATION RESISTIVITY FACTOR 

AND RESISTIVITY INDEX 

Company: South Australian Department of Mines and Energy 

Well: Big Lake #2 

Overburden Pressure 3955 psi (27288 kPa) 
Saturant 2,000 ppm NaCl 
Rw of saturant @ 25eC 2.60 ohm.m 

4NOBP NOBP Formation Brine Formation 
Sample Depth, Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space Index 

4 7457'0" 51.6 13.0 35.5 100 1,00 
72,4 1,77 
63.1 2.26 
58.8 2,55 
52.2' 3.11 

6 7464'6" 128 13.7 33,5 100 1.00 
73.4 1.78 
61.1 2,47 
54.7 3,03 
49.8 3.66 

9 7472'0" 280 17.3 23,2 100 1,00 
72,5 1,71 
62,1 2.24 
55,7 2.67 
49,7 3.22 

14 7583'10" 0.11 8,7 38.6 loo 1,00 
83,1 1,31 
58,7 2.18 
48,1 2.90 

26 7581'1" 4.87 11,5 37.5 100 1,00 
73,3 1.59 
68,3 1,77 
66,1 1,87 
54,7 2.46 

FF = ft*0'"0 

Rt/Ro * SWloB/ies 
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CORE: CONDUCTIVITY 

Company: 
Well: 

South Australian Department of Mines & Energy 
Big Lake #2 

Sample Number 

4 . 
6 
9 

14 
26 

NaCl Brine Concentration 
2.5% 1.0% 0.54% 
Brine Conductivity mho.cm t? 25°C 
0.042 0.018 0.010 

Core Conductivity mho.cm (? 25°C 

0.000717 
0 i 000650 
0.000976 
0.000281 
0 > 000607 

0.000388 
0.000388 
0,000582 
0,000242 
0.000351 

0.000237, 
0.000255 
0.000346 
0.000196 
0.000214 

0.2% 

0.004 

0.0001Q8 
0,000115 
0.000166 
0 , 0 0 0 1 0 0 
0.000103 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT" 

Sample 
Number' 

4 
6 
9 

14 
26 

Intercept oh 
Brine Conductivity 

axis (mho,cm) 

-0,00465 
-0,00764 
-0.00648 
-0,03228 
- 0 , 0 0 6 2 0 

Formation 
Resistivity 

Factor* 

63.9 
74.2 
48.3 

248.1 
77,5 

Cementation 
Exponent 

( V ) 

2,04 
2.17 
2 . 2 1 
2 . 2 6 
2.01 

* Gaiculated from the slope of the regression line. 



M i n i n d e i 001b3 
FORMATION RESISTIVITY FACTOR 

AND RESISTIVITY INDEX 

Compony: 

Wei 1: 

South Australian Department of Mines and Energy 

Big Lake #3 

Overburden Pressure 
Saturant 
Rw of saturant 25°c 

3955 psi (32345 kPa) 
25,000 ppm NaCl 
0,24 ohm,nv 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

4 8253'8" 

5 8255'2' 

8 8258'3" 

10 8264'0" 47.7 

0,023 

0 i 064 

0.313 

13 8267'1" 40,8 

7.6 

8,4 

7,4 

14,5 

13.9 

176.3 

153.4 

192,6 

52,8 

54,1 

100 
82,1 
76,4 
70.2 

100 
75,8 
6 6 , 1 
•60.1 

100 
77*8 
70,0 
66.3 

100 
70.8 
58.3 
50,6 
41,0 

.100 
72.4 
65.8 
56,2 
45.9 

1,00 
1,48 
1,70 
2 , 0 2 

1,00 
i .72 
2.27 
2,73 

1 , 0 0 
1,66 
2,04 
2 . 2 8 

1,00 
2,04 
3.03 
4*08 
6.14 

1,00 
1.96 
2,38 
3,27 
4.97 

FF 

Rt/Ro - SW1'06'"2 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Big Lake #3 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4688 psi (32345 kPa) 
10,000 ppm NaCT 
0,542 ohm.m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

2 8253'8" 0.023 7.6 

5 8255'211 0.064 8.4 

8 8258'3" 0.313 7.4 

10 : 8265''O" 47.7 14.5 

13 8267'1" 40.8 13,9 

123,2 100 1.00 
77.8 1.58 
65.9 2.14 

106.4 100 1,00 
73.4 1,77 
64.8 2,22 
60.5 2.53 

127.8 100 1,00 
76.7 1.64 
71.1 1,89 
65.8 2,18 

44.0 100 1.00 
68.3 2.06 
62.2 2.46 
53.7 3,27 
44.6 4,66 

46.1 100 1.00 
77.5 1.66 
6 6 . 1 2 , 2 8 
59.3 2,85 
48.8 4,18 

FF 

Rt/Ro = 

0f.oo/1.0b 

SW1.«M/1.00 



FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Big Lake #3 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4688 psi (32345 kPa) 
5,420 ppm NaCl 
1.07 ohm.m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pOre space 

Formation 
Resistivity 

Index 

2 8253'8" 0,023 

5 8255'2" 0,064 

8 8258'3" 0,313 

10 8264'0" 47,7 

13 8267'l" 40.8 

7,6 

8,4 

7,4 

14,5 

13.9 

86,7 

77,8 

92.6 

37(2 

37,2 

100 
78.1 
71.2 
66.3 

100 
82 .8 
76.1 
68.0 
61.2 

100 
82.3 
76.4 
71,4 
63.9 

100 
72.4 
61.1 
57.9 
54,7 

100 
77,1 
65.6 
62.7 
53,4 

1 , 0 0 
1,52 
1.78 
2,00 

1,00 
1.38 
1,59 
1.93 
2.29 

1,00 
1.40 
1,58 
1.79 
2 , 1 6 

1,00 
1,82 
2,47 
2,74 
3,03 

1,00 
1,61 
2.17 
2,34 
3,17 

FF = <j>iM/uiei 

lit/Ho = Sw1-C0/1'76 



FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Big Lake #3 

Overburden Pressure 
Saturant 
RW of saturant @ 25°C 

4688 psi (32345 kPa) 
2,000 ppm NaCT 
2.60 ohm.m 

Sample Depth, 
Number feet 

ilOBP 
Pernrieabi 1 ity 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation < 
Resistivity 

Index 

2 8253'8" 0 * 023 

5 8255'2" i 0,064 

8 8258'3' 0,313 

10 8264'0" i 47,7 

13 8267'i1,1 46,8 

7.6 

8,4 

7.4 

14.5 

13,9 

59.5 

55.5 

73.3 

31,1 

31,0 

100 
79.2 
70.8 
65.3 

100 
74.4 
68,7 
60.5 

100 
77.5 
71.9 
65,4 

100 
73.6 
65.7 
58,6 
49.2 

100 
74,6 
67,1 
60.3 
52,9 

1.00 
1.44 
1.70 
1.93 

1.00 
1 . 6 2 
1 . 8 1 
2 . 2 6 

1,00 
1,53 
1,72 
2,01 

1700 
i ,73 
2.11 
2,64 
3,42 

1.00 
1,68 
2 . 0 2 
2,46 
3.09 

FF » 

Rt/fto = SW^1'68 



CORE CONDUCTIVITY 
O O L O V 

Company: 
Well: 

South Australian Department of Mines & Energy 
Big Lake #3 

Sample Number 

2 
5 
8 

io 
13 

NaC'l Brine Concentration 
2.5% 1,0% 0.54% 

Brine Conductivity mho.cm @ 25°C 
0.042 0,018 0.010 

Core Conductivity mho.cm @ 25 °C 

0.000236 
0.000272 
0.000216 
0,000789 
0.000770 

0.000150 
0,000173 
0,000144 
0,000419 
0,000400 

0.000108 
0.000120 
o.oooioi 
0.000251 
0,000251 

0 . 2 % 

0,004 

0,000065 
0,000069 
0,000052 
0.000124 
0,000124 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT 

Intercept on Formation Cementation 
Sample Number Brine Conductivity Resistivity Exponent 

axis (mho.cm) Factor* ('m') 

2 -0,01382 231.5 2,11 
5 -0,01239 194.9 2.13 
8 -0,01308 246.3 2,11 

10 -0,00445 58.0 2.10 
13 -0.00460 59.8 2,07 

* Calculated from the slope of the regression line, 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Big Lake #32 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4870 psi (33607 kPa) 
25,000 ppm NaCl 
0.24 ohm.m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

2 9367'0" 0.645 11.3 88.8 

4 9378'11" 1,00 

6 9389 10" 2.62 

8 9402'1 ) 1 n 1.84 

9 9413'6" 17.9 

10,5 

13.2 

11.5 

14.6 

120.3 

72.5 

90,1 

55.3 

100 
62.7 
55.8 
48,7 
40.4 

100 
78,7 
68,2 
52,7 
44.6 

100 
81,1 
78.7 
62,7 
53.1 

100 
8 2 . 2 
6 6 , 1 
58,6 
53,6 

100 
63.2 
57.3 
48,3 
40,2 

1 , 0 0 
2.46 
3,08 
3.96 
5,65 

1,00 
1 , 6 0 
2 . 1 2 
3,49 
4.83 

1,00 
1.46 
1,55 
2.35 
•3.16 

1,00 
i , 4 7 
2,25 
2.84 
3.35 

1,00 
2,48 
3,00 
4,25 
6.11 

FF « 01-60'2'16 

Rt/lto fi Sto*-00/,'M 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Big Lake #32 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4870 psi (33607 kPa) 
10,000 ppm NaCl 
0,542 ohm,m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resi stivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

2 936./')'0" 0.645 11.3 71.0 

4 9378'11" 1.00 

6 9389'10" 2.62 

8 9402'!' 1,84 

9 9413'6" 17.9 

10,5 

13.2 

11.5 

14.6 

63,1 

68 .0 

72,1 

45.3 

100 
80, 
73, 
65, 
57. 

100 
73,9 
6 1 , 8 
32.3 

100 
68,7 
62,7 
53.1 
46.2 

100 
73.4 
69,9 
60.5 
55,4 

100 
73.4 
60.5 
53,4 
48,<3 

1,00 
1.47 
1.77 
2 . 1 6 
2.71 

1,00 
1.69 
2,30 
7,02 

1,0 
1,95 
2 . 2 8 
3.08 
3,84 

1,00 
1.78 
1 ;96 
2,53 
3.02 

1,00 
1,78 
2,55 
3,02 
3,81 

F F = ftM/iM 

Rt/kci = SW1'00''1'41 
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FORMATION RESISTIVITY FACTOR 

AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Big Lake #32 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4870 psi (33067 kPa) 
5,420 ppm NaCl 
1.07 ohm.m 

NOBP NOBP Formation Brine 
Sample Depth, Permeability Porosity Resistivity Saturation 
Number feet to air (md) percent Factor % pore space 

9367'0' 

9379'11" 

9389'10' 

9402'1" 

94i3'6" 

0.645 

1,00 

2 . 6 2 

1.84 

17.9 

11.3 

10 i 5 

13 i 2 

11.5 

i4,6 

50.7 

56 * 6 

42.8 

47.9 

35,5 

100 
79.6 
63.7 
58.4 
47.2 

100 
70.5 
64,7 
56.3 
50.2 

100 
77.4 
64.7 
57,2 
50.7 

100 
68,4 
60.9 
52,4 
48,1 

100 
71.1 
63,7 
56.6 
47.2 

Formation 
Resistivity 

Index 

1.00 
1.50 
2.17 
2.52 
3.73 

1.00 
1,79 
2.05 
2,58 
3,13 

1,00 
1.53 
2,05 
2.53 
3.11 

1,00 
1,86 
2,27 
2,90 
3 j 34 

1,00 
1,82 
2 , 2 0 
2,70 
3.79 

F F * <j>M/l&* 

ftt/Ro - Sw1*6"-* 
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FORMATION RESISTIVITY FACTOR 

AND RESISTIVITY INDEX 

Company: 

Weill 

South Australian Department of Mines and Energy 

Big Lake #32 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4870 psi (33067 kPa) 
2,000 ppm NaCl 
2,60 ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depth, Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space Index 

2 9367'0" 0.645 

4 9378'11" 1,00 

6 9389'10" 2.62 

8 9402'1" 1.84 

9 9413'6" 17.9 

11.3 41.4 

10.5 

13,2 

11,5 

1.4,6 

39.2 

35,8 

40,8 

30,8 

100 
70.5 
64,7 
55.6 
49,3 

100 
72,6 
63.0 
59.1 
43.6 

100 
74.1 
68.7 
60,5 
55,5 

ioo 
76,9 
69.5 
62.3 
55.6 

100 
60.4 
57.3 
42.4 
39.2 

1,00 
1,78 
2,05 
2.61 
3,20 

1.00 
1.62 
2 . 0 1 
2,23 
3,46 

i,oo 
1,61 
1,81 
2 , 2 2 
2,56 

1,00 
1,53 
1,80 
2 , 1 6 
2,59 

i ,00 
2,36 
2,58 
4.28 
4,92 

FF = 01'CO/,,7S 

Rt/Ro - SW1'00'1,01 



0 0 

CORE CONDUCTIVITY 

Company: 
Wei 1: 

South Australian Department of Mines & Energy 
Big Lake #32 

Sample Number 

2 
4 
6 
8 
9 

NaCl Brine Concentration 
2.5% 1.0% 0,54% 

Brine Conductivity mho.cm @ 25°C 
0,042 0.018 0.010 

Core Conductivity mho,cm @ 25°C 

0,000469 
0,000346 
0.000575 
0,000462 
0,000753 

0,000260 
0,000294 
0,000271 
0,000256 
0,000407 

0.000184 
0,000173 
0 .000218 
0,000195 
0,000263 

0,2% 

0,004 

0,000093 
0,000098 
0,000107 
0,000094 
0,000125 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT 

Intercept on Formation Cementation 
Sample Number Brine Conductivity Resistivity Exponent 

axis (mho,cm) Factor* ('m') 

2 -0.00782 104.6 2.13 
4 -0.01884 163,9 2.26 
6 -0.00601 83,8 2,19 
8 -0,00877 108,3 2.17 
9 '0,00554 62.1 2.14 

* Calculated from the slope of the regression line, 



O T J L B J 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

RW of saturant @ 25°C 0.24 ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depth* Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore•space. Index 

1 9215'1" 0.085 7.2 175,9 100 1.00 
82.5 1,42 
75.3 1.67 
70.2 1.88 

5 9220'7" 0,030: 7,1 177,8 100 1.00 
70.4 1.92 
64,7 2,26 
58,7 2,70 
51.3 3,48 

8 5223' 10" 0.081 8,4 135.3 ,100 1.00 
68.3 2,06 
62.2 2.46 
53,7 3,27 

9 9 2 2 5'6" 0,057 7.1 164,3 100 1.00 
79.6 1,54 
72.4 1.84 
66,9 2,11 

10 y226'8" 0,049 7,6 132.8 100 1.00 
73.4 1,78 
69.3 1.97 
60.5 2,53 

pp _ Î.OO/tM 

Rt/Ro = SW('ooMi6 



001b <i 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Big Lake #35 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4830 psi (33255 kPa) 
10,000 ppm NaCl 
0.542 ohm,in 

Sample 
Number 

Depth, 
feet 

NOBP 
Pernieabil i ty 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

1 9215'1" 0,085 7,2 146,2 100 
70,2 
60,1 

1.00 
1,88 
2.44 

5 9220'7" 0,030 7.1 134.9 100 
83,5 
70,2 
61.4 

1.00 
1.38 
1,88 
2,40 

8 9223'10" 0,081 8,4 99,5 100 
73.6 
65.7 
58,3 

1,00 
1.73 
2,11 
2,63 

9 9225'6" 0,057 7,1 12n,7 100 
87,6 
74,3 

1.00 
1,26 
1.67 

10 9226'8" 0,049 7,6 106.3 100 
75,9 
72.8 
65,3 

1,00 
1,60 
1,71 
2.06 

FF « 

Rt/Ro = Sw1'c<vUs 



OOlbJ 
FORMATION RESISTIVITY FACTOR 

AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Big Lake #35 

Overburden Pressure 
Sftturant 
Rw of saturant @ 25°C 

4820 psi (33255 kPa) 
5,420 ppm NaCl 
1,07 ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depth, Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space Index 

1 9215'1' 

5 9220' 711 

9 9225'6" 

10 9226J 8" 

0,085 

0.030 

8 9223'10" 0,081 

0,057 

0.049 

7.2 

7.1 

8.4 

7,1 

7,6 

108.6 

8 1 , 0 

74.5 

84.1 

89.0 

100 
73.1 
6 8 . 6 
61.4 

100 
72,4 
63.9 
55.4 

100 
70.8 
6 6 . 6 
58.9 

100 
80.2 
76,4 
73.7 
70.9 

100 
68.4 
60.9 

1.00 
1,70 
1.90 
2.26 

1,00 
1,68 
2,03 
2,55 

1.00 
1.75 
1,94 
2.36 

1,00 
1.42 
1,52 
1 . 6 2 
1,72 

1,00 
1,86 
2 , 2 . 6 

FF 

Rt/Ro 

1̂.60/1.73 



FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: South Australian Department of Mines and Energy 

RW of saturant @ 25°C 2,60 ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depths Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space index 

2 9215' 111 0.85 7.2 84,1 100 1,00 
72.4 1.66 
63,9 2,03 

5 9220'7" 0.030 7.1 65.9 100 1.00 
68.3 1.76 
64.7 1,90 
54.7 2.46 

8 9223'10" 0.081 8,4 60,6 100 1,00 
85.9 1,27 
73,7 1,61 
60.4 2,17 
58,7 2,29 

9 9225'6" 0.057 7,1 70.5 100 1,00 
83.1 1,31 
73.5 1,57 
58,7 2,18 

10 8226/(Vl 0.049 7,6 67.4 100 1,00 
80.2 1.40 
73.7 1,61 
66,2 1.90 

FF = 

Rt/Ro » SW100/1'M 



CORE CONDUCTIVITY 

Company: South Australian Department of Mines & Energy 

Well: Big Lake #35 

NaCl Brine Concentration 
2.5% 1.0% 0.54% 0.2% 

Brine Conductivity mho,cm @ 25°C 
0.042 0.018 0,010 0,004 

Sample Number Core Conductivity mho.cm (? 25°C 

1 0.000237 0.000126 0,000086 0.000046 
5 0.000234 0,000137 0.000121 0,000058 
8 0.000308 0.000185 0.000125 0,000063 
9 0.000254 0,000153 0.000111 0,000055 

10 0.000314 0,000174 0.000105 0.000057 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT 

. Intercept on Formation Cementation 
Sample Number Brine Conductivity Resistivity Exponent 

axis (mho.cm) Factor* ( V ) 

-0. ,00665 203.3 2,02 
-0, ,01374 234,7 2,06 
-0, ,00900 161.6 2,05 
-0, ,01031 201,2 2,01 
-0, ,00585 149.9 1.94 

* Calculated from the slope of the regression line. 



HH Li OOlbS 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Dirkala #2 

Overburden Pressure 
Saturant 
Rw of saturant @ 25"C 

3437 psi (23717 kPa) 
25,000 ppm NaCl 
0.24 ohm.m 

Sample Depth, 
Nuriiber feet 

NOBP 
Permeabil i ty 
to air (md) 

NOBP 
Poros i ty 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

1 6200'5M 47,1 20.2 26.8 

2 6200 8" 34.1 

3 6203'6" 15,1 

19.4 

17,5 

30.1 

32.1 

100 
6 2 . 2 
52.8 
51,0 
48.6 

100 
67.9 
55.2 
53,0 
51.7 

100 
84.8 
69,7 
65,6 
60.9 

1,00 
2.68 
3.76 
4,07 
4,42 

1,00 
2,23 
3.45 
3.77 
3.96 

1.00 
i .46 
2.15 
2.40 
2 , 8 2 

FF n ft™'™ 

Rt/PO = SW1"60^0 



Ill 1 

O O i b O 
FORMATION RESISTIVITY FACTOR 

AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Dirkala #2 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

3437 psi (23717 kPa) 
10,000 ppm Had 
0.542 ohm,m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

1 6200'5° 47.1 2 0 . 2 16,5 

2 6200'8" 34.1 

3 6203'6" 15,1 

19,4 

17,5 

19.1 

2 1 , 0 

IOI 
70.1 
54.8 
47.3 
40.2 

100 
70.4 
(52.8 
53.9 
35,9 

100 
80.5 
70,8 
52,8 
46.3 

1,00 
1,95 
3,07 
4.03 
5,50 

1,00 
1,93 
2,40 
3,20 
6,80 

1,00 
1,49 
1.88 
3.22 
4,12 

FF = <f>l6°nj7 

Rt/Ro = Sw''00/,'6f 



FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 
South Australian Department of Mines and Energy 

Dirkala #Z 

Overburden Pressure 
Saturant 
Rw of saturant G> 25°C 

3437 psi (23717 kPa) 
5,420 ppm NaCl 
1.07 ohni.ni 

Sample Depth, 
Number feet 

NOBP 
Permeabil ity 
to air (md) 

1 6200'5" 47.1 

2 6200'8" 34.1 

3 6203'6" 15.1 

NOBP 
Porosity 
percent 

2 0 . 2 

19.4 

17.5 

Formation 
Resistivity 

Factor 

13.7 

14.5 

17.7 

Brine 
Saturation 

% pore space 

100 
68.7 
59.4 
50.3 
44.4 

100 
67.5 
53.8 
47.2 
41.0 

100 
78.3 
72.2 
64.8 
50.3 

Formation 
Resistivity 

Index 

1.00 
1.94 
2.51 
3.39 
4.22 

1.00 
1.95 
2 . 8 6 
3.61 
4.68 

1.00 
1.53 
1.75 
2 . 1 1 
3.26 

FF = 

Rt/Ro ta sw,,b0/1,74 



U F J L / 1 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: South Australian Department of Mines and Energy 

Well: Dirkala §2 

Overburden Pressure 3437 psi (23717 kPa) 
Saturant 2,000 ppm NaCl 
Rw of saturant @ 26 "C 2.60 ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depth, Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space Index 

1 6200'5" 47.1 20.2 12,5 100 1.00 
65.7 2.02 
57.1 2,56 
52.2 2.97 
47.4 3.48 

2 6200'S" 34.i 19.4 13.0 100 1.00 
66.6 1,94 
58.9 2,36 
51.7 2.96 
44.8 3,74 

3 6203'6" 15.1 17.5 14.9 100 1.00 
76.9 1.53 
69.5 1.79 
61.0 2.21 
55.6 2.57 

FF 

Rt/Ro -

CO/1.50 

SwiOO/1.0.l 



• o n 

CORE CONDUCTIVITY 
0 0 JL •/ a 

Company: 
Weill 

South Australian Department of Mines & Energy 

Dirkala #2 

Sample Number 
. l .. .. 
2 

' 3 • 

NaCl Brine Concentration 
2.5% 1,0% 0,54% 

Brine Conductivity mho.cm @ 25"C 
0.042 0.018 0.010 

Core Conductivity mho.cm @ 25°C 

0.001555 
0.001384 
0,001298 

0 . 0 0 1 1 1 8 
0.000966 
0,000879 

0.000682 
0,000645 
0,000528 

0 , 2 % 

0,004 

0,000308 
0,000296 
0,000258 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT 

Intercept on Formation Cementation 
Sample Number Brine Conductivity Resistivity Exponent 

axis (mho.cm) Factor* ( V ) 

1 -0,01123 32,5 2.18 
2 -0.01235 37,5 2.21 
3 -0.00983 38.2 2,09 

* Calculated from the slope of the regression line, 



FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

NOBP NOBP Formation Brine Formation 
Sample • D e p t h , : Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (r?,d) percent Factor % pore space Index 

1 6607'6" 2216 22,6 18,7 100 1,00 
60.5 2.70 
32,2 9,38 
20.2 24.25 
16.2 35,04 

4 6633'1" 0.020 10.4 58,2 100 1.00 
70,4 1,92 
64.7 2,26 
59.1 2,66 
50.3 3,60 

5 6633'6" 0.006 6.4 140.5 100 1.00 
85.2 1.38 
79.6 1,54 
72.4 1,84 

9 6637'2" 0,149 12,3 44.5 100 1,00 
78.8 1,60 
72.8 1.84 
66.3 2,19 
60.2 2,65 

FF = 

Rt/Ro » Sw,,c6/1,ei 



m e E k a S o o m 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company; South Australian Department of Mines and Energy 

Well: Garahjanie §2 

Overburden Pressure 3610 psi (24910 kPa) 
Saturant iOjOOO ppm Nacl 
Rw of saturant G> 25°C 0.542 Ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depths Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space Index 

1 6007'6" 2216 22,6 14.2 100 1,00 
53.4 3,04 
38,8 5,35 
21,8 14.60 
15.5 25,66 

4 6633'1" 0,020 10.4 48,0 100 1,00 
82.1 1.41 
73.6 1,70 
66.2 2.04 
59.2 2,49 

5 6633'6" 0,006 6.4 115.3 100 1.00 
83.8 1,38 
76.9 1.60 

9 6637'2" 0.149 12.3 40,0 100 1.00 
82,5 1,45 
70.2 1.88 
64,9 2.17 
61,4 , 2.40 

FF = 01-00/1-75 

Rt/Ro = SW1'00^0 



0 0 1 7 3 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: South Australian Department of Mines and Energy 
Well: Garanjanie //2 

OverburJen Pressure 3610 psi (24910 kPa) 
Saturant 5,420 ppm NaCl 
RW of s .iturant @ 25°C 1.07 ohm.m 

NOBP NOBP Formation Brine Formation 
Sample Depth, Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor % pore space index 

1, 6607'6" 2216 22.6 10.8 100 1.00 
62.7 , 2.15 
51.1 2.98 
43.3 3.91 
30.8 6.89 

4 6633'1" 0,020 10,4 35,6 100 1,00 
77.8 1,50 
73.3 1.66 
65,7 2,00 
58.4 2,40 

5 6633'6" 0.006 6.4 76,2 100 1.00 
86.6 1,28 
74.3 1.67 

9 6637'2" 0,149 12.3 27,3 100 1.00 
i 80,5 1.44 

73.1 1,70 
68,6 1,87 
61.4 2.24 

FF = <j>'M 

Rt/Ro - S w 1 w 



a m d t e i o o i v e 

FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Wen: 

South Australian Department of Mines and Energy 

Garanjanie #2 

Overburden Pressure 
Saturant 
Rw of saturant @ 25"C 

3610 psi (24910 kPa) 
2,000 ppm NaCl 
2,60 ohm.m 

Sample 
Number 

Depth, 
feet 

NOBP 
Pernieabil ity 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

1 6607'6" 2216 22,6 8,9 100 
58,7 
47.9 
41,6 
28.3 

1,00 
2,23 

' 3,06 
3,80 
6,71 

4 6633 '111 0/020 10,4 26.5 100 
76,9 
70.3 
64.4 
53.4 

1.00 
1.49 
1,70 
1,96 
2,60 

5 6633'6" 0.006 6,4 48.1 100 
85.9 
80,2 
73.7 

i , 00 
1,27 
1,42 
1,61 

9 6637'2,( 0,149 12,3 23,3 100 
72,4 
63,9 
55,4 

1.00 
1.67 
2,04 
2,56 

pp t îoo/Ma 

Rt/Ro - Sw1'6o/ui 
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CORE CONDUCTIVITY 

Company: 
Well: 

South Australian Department of Mines & Energy 
Garanjanie #2 

Sample Number 

1 
4 
5 
9 

NaCl Brine Concentration 
2.5% 1.0% 0.54% 

Brine Conductivity mho.cm @ 25°G 
0.042 0,018 0.010 

Core Conductivity mho,cm @ 25°C 

0.002228 
0.000716 
0.000297 
0.000936 

0,001299 
0,000384 
0 . 0 0 0 1 6 0 
0,000461 

0,000865 
0,000263 
0.000123 
0,000342 

0 . 2 % 

0,004 

0.000432 
0.000145 
0,000080 
0,000165 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT 

Intercept on Formation Cementation 
Sample Number" Brine Conductivity Resistivity Exponent 

axis (mho,cm) Factor* ('ni') 

1 -0,(10794 21,9 2,08 
4 -0,00710 67,9 1,86 
5 -0,01085 177,9 1,88 
9 -0,00564 50.7 1,87 

* Calculated from the slope of the regression line, 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY! INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Moomba #47 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4060 psi (28000 kPa) 
25,000 ppm NaCl 
0.24 ohm.m 

Sample Depth> 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore space 

Formation 
Resistivity 

Index 

3 8226'6" 15.0 

5 8229'1" 97,6 

7 8231'0" 23,5 

8 8233'0 /n" 

10 8236'6 /en 

0,183 

0,003 

13,8 

16.4 

12,3 

8,6 

5,1 

55.8 

41.4 

71.2 

157,4 

283,7 

100 
76.1 
63.2 
57.3 
48.3 

100 
75.4 
67.3 
62.4 
55,4 

100 
7 4 . 4 
67,8 
57,3 
53.6 

100 
73.0 
62,2 
56,3 
47.5 

100 
62.7 
53.1 

1.00 
1.73 
2.52 
3,00 
4,33 

1,00 
1,81 
2,30 
2,70 
3,47 

1,00 
1,76 
2,09 
2,92 
3.35 

1.00 
1.89 
2,59 
3.17 
4,40 

1,00 
2 , 2 8 
3,08 

pp _ 1̂.00/2,02 

Rt/Ro - SW,C0/,'®S 



•V I •'.f 
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FORMATION RESI STIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Wei 1: 

South Australian Department of Mines and Energy 

Moomba #47 

Overburden Pressure 
Saturant 
Rw of saturant @ 25°C 

4060 psi (28000 kPa) 
10,000 ppm NaCl 
0.542 ohm.m 

Sample Depth, 
Number feet 

NOBP 
Permeability 
to air (md) 

NOBP 
Porosity 
percent 

Formation 
Resistivity 

Factor 

Brine 
Saturation 

% pore, space 

Formation 
Resistivity 

Index 

3 8226'6" 15.0 

5 8229 1" 97,6 

7 8231'0 23.5 

8 8233'0 m h 

10 8236'6" 

0,183 

0,003 

13.8 

16.4 

12.3 

8 , 6 

5,1 

48.3 

35,7 

57,5 

1 0 6 , 2 

203,2 

100 
74.1 
66.2 
53,5 
44,8 

100 
62.7 
55.8 
40,4 
2 6 , 2 

100 
61,2 
52,7 
44,2 
37,4 

100 
71.1 
63,7 
52.0 
47.2 

100 
77,4 
68.3 
57,2 

1.00 
1.77 
2.18 
3.28 
4.62 

1,00 
2,44 
3.05 
5.63 

13.04 

i .oo 
2,42 
3.21 
4.38 
5,88 

1,00 
1,85 
2,24 
3,21 
3.83 

1,00 
1,53 
1,88 
2,53 

FF -

Rt/Rti = SW 



a i n d ^ 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: South Australian Department of Mines and Energy 

Well: Moomba #47 
Overburden Pressure 4060 psi (28000 kPa) 
Saturant 5,420 ppm NaCl 
Rw of saturant @ 25°C 1-07 ohm.m 

NOBP NOBP Formation Brine Formation 
Sampie Depth, Permeability Porosity Resistivity Saturation Resistivity 
Number feet to air (md) percent Factor t pore space Index 

8226'6" 15,0 1 3 . 8 . 4 1 , 3 100 1 . 0 0 
86.6 1.28 
70 .8 1.82 
63.6 2.19 
57.3 2.61 

8229'1" 97.6 16.4 31.7 100 g 1.00 
62'. 1 2'.27 
58.4 2.52 
43.5 4.14 

8231'0" 23.5 12 3 47 .6 100 1.00 U ' 6 72.8 1.71 
55.4 2.70 
52.0 3,03 
48.3 3.48 

8 8233'0" 0,183 8,6 87.3 i00 g 1.00 
64,7 2'.03 
56.3 2,58 
49.3 3,20 

10 8236'6" 0,003 5,1 164,3 l M g j.00 
63! 0 2',01 

p p = ^1.00/1.83 

Rt/Ro * Sw1'M/,'°7 
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FORMATION RESISTIVITY FACTOR 
AND RESISTIVITY INDEX 

Company: 

Well: 

South Australian Department of Mines and Energy 

Moomba #47 

Overburden Pressure 
Saturant 
Rw of saturant 0 25°C 

4060 psi (28000 kPa) 
2,000 ppm NaCl 
2.60 ohm.m 

NOBP NOBP 
Sample Depths Permeability Porosity 
Number feet to air (md) percent 

Formation Brine Formation 
Resistivity Saturation Resistivity 

Factor % pore space Index 

3 8226'6" 15.0 

5 8229'1" 97i6 

7 8231'0" 23,5 

8 8233'0" 0,183 

i0 8236'6" 0,003 

13,8 

16,4 

12,3 

8 . 6 

5,1 

35.5 

27.2 

40,7 

69,3 

123.5 

100 1.00 
84,4 1.30 
74.3 1,58 
65.8 1.90 
61.7 2.11 

100 1,00 
78.0 1,48 
74,8 1,54 
59.1 2.23 
43,6 3.46 

100 1.00 
58,7 2118 
48,1 2,90 
41,2 3,58 
38,8 4,04 

100 1.00 
73.3 1,59 
69,0 1.74 
66'. 1. 1.83 
58,2 2,25 

100 1,00'. 
83,1 1,31 1 

74.4 1.53 , 
68,3 1.74 ' 

FF = 

Rt/Ro = Swi,6o/u® 



00182 
GORE CONDUCTIVITY 

Company: 

Well: 
South Australian Department of Mines & Energy 

Moomba M7 

Sample Number 

3 
5 
7 
8 

10 

NaCl Brine Concentration 
2,5% • 1.0% 0,54% 

Brine Conductivity mho,cm @ 25°C 
0.042 0,018 0.010 

Core Conductivity mho.cm G> 25"C 

0,000747 
0.001006 
0,000585 
0,000265 
0,000147 

0.000382 
0.000517 
0,000321 
0,000174 
0,000091 

0,0002.26 
0,000265 
0,000196 
0.000107 
0,000057 

0 . 2 % 

0,004 

0.000108 
0,000141 
0,000095 
0.-000056 
0.000031 

FORMATION RESISTIVITY FACTOR 
AND CEMENTATION EXPONENT 

Intercept on Formation Cementation 
Sample Number Brine Conductivity Resistivity ,•• Exponent 

ak'is (mho.cm) Factor* ( V ) 
;"'' iV,'"'••*•''" "-.'' : ' 1 .•-••' • "i•'•••" ' 

3 -0.00351 60,2 2,07 
5 -0.00322 44,3 2,10 
7 -0,00520 79,2 2,09 
8 -0.00994 189.0 2,14 

10 -0,00900 337.8 1.96 

* Calculated frdm the slope of the regression line, 




