APPENDIX M

TOC, Rock Eval Results and Geochemistry
Ordovician Gordon Group limestone
Florentine Valley and Proterozoic dolomitic metasediments
Hunterston #1



University of Tasmania

1. INTRODUCTION

Three samples were received for TOC analysis on 9 October 2002. This report is a formal
presentation of results forwarded by e-mail on 29 October 2002.

2. PROCEDURE

2.1 Total Organic Carbon ( TOC)

Total organic carbon was determined by digestion of a known weight (approximately 0.2g) of
powdered rock in HCI to remove carbonates, followed by combustion in oxygen in the

induction furnace of a Leco WR-12 Carbon Determinator and measurement of the resultant CO,
by infrared detection.

3. RESULTS
SAMPLE TOC (%)
H984.8 <0.02
H1041.9 <0.02
H1098.6 <0.02

PFo‘fUOZo]c dolomitic mefascliments — HUW('UL"‘”‘/“‘L
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13 February 2003

University of Tasmania
School of Earth Sciences
Locked Bag 1-353
LAUNCESTON TAS 7250
Australia
Atfention: Alan Chester

Project D3PEADDOG34

Client Ref: Letier 20/01/03

Customer Sample iD 17/2 17/16
Test/Reference Unit

Rock-Eval Pyrolysis

T Max °C 522 439
S1- Volatile Hydrocarbons mg/g 0.01 0.02
82- HC Generating Potential mg/g 0.31 0.41
S3- Organinc Carbon Dioxide me/g 0.28 0.53
81 + S2- Potential Yield mg/g 0.32 0.43
Pl - Production Index 0.03 0.05
52/83 1.10 .77
PC- Pyrolysized Carbon mg/g 0.02 0.03
TOC - Total Organic Carbon Weight % 0.57 0.80
Hi- Hydrogen Index 54 59
Oi- Oxygen index 49 56
Total Organic Carbon

Total Organic Carbon Weight % 0.570 0.800

First Reported: 12 February 2003

Amdel Ltd 35-37 Stirling Street Thebarton SA Ausiralia 5031

30 008 127 802 Telephone: +61 8 8416 5200 Facsimile: +61 8 8234 2933

Page 10of 2
Report Number: 25681
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Authorised By: Carmeiina Valente Signature:

Petroleum Chemist

Final Report

- indicates Not Requssted * indicates NATA Accredifed Test

Samples will be discarded after 30 days uniess otherwise notified.

Amdel Limited shall not be liable for loss, cost, damages or expenses incurrsd by the dient, or any other person or company, resulting from ihe use of any information or interpretaton given in
this report. In no case shall Amdel Limited be fiable for consequential damages incluging, but not limited to, lost profits. damages for failure to meet deadlines and jost production ansing from this
report. This dacument shall not be reproduiced except in full and refates only to the ftems fested. Unless indicated otherwise, the tests were performed on ihe samples as received.

The samples were not collected by Amdel starf.

First Reported: 12 February 2003 Page 2 of 2
A s i . Report Number: 25681
Amdel Lid 35-37 Stirling Street Thebarton SA Australia 5031
30 008 127 802 Telephone: +61 8 8416 5200 Facsimile: +61 8§ 8234 2933



12 March 2003

University of Tasmania
School of Earth Sciences
Locked Bag 1-353
LAUNCESTON TAS 7250
Austraiia

Attention: Alan Chester

Project J3PEADUM044

Client Ref: Letter 04/02/03

Customer Sampie iD MC1 173 174
Test/Reference Unit

Rock-Eval Pyrolysis

T Max °C 467 - -

$1- Volatile Hydrocarbons mg/g 0.07 - -

82- HC Generating Poteniial mg/g 0.23 - -

S3- Organinc Carbon Dioxide mg/g 0.14 - -

$1 + 82- Potentiai Yieid mg/g 0.30 - -

P1- Production Index 0.23 - -

$2/83 1.64 - -

PC- Pyrolysized Carbon mg/g 0.02 - -

TOC - Total Crganic Carbon Weight % 0.80 - -

Hi- Hydrogen Index 28 - -

Ol- Oxygen Index 17 - -

Total Organic Carbon

Total Organic Carbon Weight % 0.80 0.15 0.05

First Reported: 12 March 2003 Page 10of 3
Report Number: 28486

Amdel Lid 35-37 Stirling Street Thebarton SA Australia 5034
30 008 127 802 Telephone: +67 § 8418 5200 Facsimile: +61 8 8234 2933



Customer Sample ID 175

Test/Reference Unit

Rock-Eval Pyroiysis

T Max °C 465
31- Volatile Hydrocarbons ma/g 012

52- HC Generating Potential mg/g 0.51

33- Organinc Carbon Dioxide mg/g 3.43

81 + 32- Potentis] Yiald mglg 0.63

Pi- Production index 9.19

852/83 1.18

PC- Pyrolysized Carbon mg/g 0.05

TOC - Total Organic Carbon Weight % 0.48

HI- Hydrogen index 108

Ol- Oxygen Index 39

Total Organic Carbon

Totai Organic Carbon Weight % 0.48

First Reported: 12 March 2003 Page 2of 3

Report Number: 28486
Amdet Ltd 35-37 Stirling Street Thebarton SA Austrafia 5031

30 008 127 802 Telephone: +61 8 8416 5200 Facsimile: +61 8 8234 2933
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.

Final Report

- indicates Not Reguested

Samples will be discarded after 30 days unjess otherwise noiified.

The samples wers not collected by Amdel staff.

armelina Valenie
Petroleum Chemist

Signature:

* Indicates NATA Accredifed Test

Amdel Limited shall nat be liable for loss, cost, damages or sxpsnses incurred by the cfient, o any other person or company, resuliing from the use o any information or interpretaton given in
this report, In no case shall Amdel Uimited be fiable for conseguential damages including, but not limited to, fost pyoiis. damages iy fellure to mest deadiines and lost production arising from ihis

report. This document shall not be reproduced excapt in full and relates only o B fems tested. Unless indicaled cihervise, the fesis ware performed on the samples as repeived.

First Reported: 12 March 2003

Amdetl Ltd 35-37 Stirling Street Thebarton SA Australia 5031
30 008 127 802 Telephone: +671 8 8416 5200 Facsimile: +67 8 8234 2033
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PETROLEUM SERVICES

Rock-Eval Pyrolysis

Report#  LQ11847

Client: University of Tasmania

Well: -

Sample ID T Max S1 S2 83
LR1

LR2 496 0.14 0.24 0.16

TABLE 1

31+82

0.38

PI

S2/83

150

PC

0.03

TOC
0.20
0.70

W)

ESN

[3e]
[Re]



PETROLEUM SERVICES FIGURE 1

Rock-Eval Pyrolysis
Report# 1Q11847

Client: University of Tasmania
Weil: -
| Hydrogen Index vs Tmax
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PETROLEUM SERVICES

Rock-Eval Pyrolysis

Report #
Client:
Well:

D

SM1

11RO1
WQRI

LQ11777

Unrversity of Tasmania

T Max
461
518
544

51
0.02
0.01
0.03

52
0.09
0.15
0.26

53
0.23
0.26
0.38

TABLE 1

S1+82
011
0.06
0.29

PI
0.20
0.06
0.11

S2/83

839
0.58
0.68

PC
0.00
0.01
0.02

TOC
0.40
137
1.83

HI
22
10
14



PETROLEUM SERVICES FIGURE 1

Rock-Eval Pyrolysis
Report# LQ11777 :

Client: University of Tasmania

Well: -

Hydrogen Index vs Tmax
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PETROLEUM SERVICES TABLE 1

Rock-Eval Pyrolysis

Report#  LQ11562
Client: University Of Tasmania
Well: Gordon Limestone

Depth (m) T Max S1 S2 S3  Si+82
ULO1
UL02
ULO3
ULo4
UL05
UL06
ULO7
ULO8
UL09%
UL10
UL11
ULi2
UL13
UL14
UL15
UL16
UL17
UL18
UL19
UL20
UL21
UL2z
UL23
UL24
UL25 469 0.02 0.26 0.4 0.28
UL26
U127
UL28
UL29
UL30
UL31
UL32
UL33
UL34
UL35
UL36
UL37
UL38
39
UL40

Pl

0.07

82/83

0.65

PC

0.02

TOC
0.34
0.20
0.08
0.08
0.10
0.08
0.18
0.04
0.10
0.10
0.12
0.04
0.06
0.14
0.08
0.28
0.16
0.10
0.06
0:12
0.18
0.12
0.18
0.10
0.78
0.26
0.06
0.10
0.24
0.24
0.12
0.14
0.08
0.12
0.16
0.10
0.14
0.16
0.12
0.20

HI

33

01

51



PETROLEUM SERVICES FIGURE 1

Rock-Eval Pyrolysis
Report# LQ11562

Client: University Of Tasmania
Well: Gordon Limestone
Hydrogen Index vs Tmax
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University of Tasmania

3, RESULTS

TOC and Rock-Eval data are listed in Table 1.
A plot of Hydrogen Index vs Tmax is presented in Figure 1.
The gas chromatograms are presented on the following pages.

The chromatograms do not follow the normal trend for naturally occurring hydrocarbons, and
could possibly be plant extract. EOM 15 Contand patio—, Pﬂ’”“:) .

Sample EOM (mg/kg)
16 14
26 68
30 77
32 54
Report 02PEADO06307 Page 3 of 3 Amdel Limited

Petroleum Services



PETROLEUM SERVICES

Rock-Eval Pyrolysis

Report#  02PEADO06307
Client: Uni of Tasmania
Well: -
Depth (m) T Max
16 545
17
18
19
20
25
26 508
7
29
30 488
31

32 520

Si
0.03

0.05

0.03

0.06

52
0.43

0.24

0.19

0.49

0.24

0.33

0.75

TABLE 1

S1+82
0.46

0.29

0.22

0.55

PI
0.07

0.18

0.14

0.11

52/83
0.84

1.00

0.57

0.65

PC
0.03

0.02

0.01

0.04

TOC
0.58
0.37
0.27
0.09
019
0.07
0.70
0.07
0.10
0.43
0.16
0.64

HI
74

34

44

76

01

34

76

117



PETROLEUM SERVICES FIGURE 1

Rock-Eval Pyrolysis

Report# 02PEADO06307

Client:

Well:

Uni of Tasmania

Hydrogen Index vs Tmax

1000

900 +

VR=0.5%

800 +

700 +

600 +

Hydrogen Index
<
<
1

400 +

300 +

200 +

100 +

520




P

sbeg

FO

0g or oe

0¢

01

1

,,,,,, i \

|

Japep oueblo pajoenxg

91 a|dweg

o AL L
| z i ; w

"V i

1 I

(@'00320€90\WVYI£0) 8 TANNVHD 1LOaV ‘g 1oay

0002

—00GZ

-00s¢

—000¥

-005v

Lo




UL

0s

B U b

or 0g

0c

Ok

N

e

,ﬁ
|

Jaye o1ueblio paloelixy

9z ajduieg

}J/\\,__

‘37({[«}&5}0)%3&)) a}}j Jp:/\;j?_}é ‘\.‘J.,Q
i ; I i

__

10002

—-0062

(d'20320€90\NVrE0) d TINNVHO LOaV ‘g Loay

—000¢

—00G¢

-00S¥

Anh




e

@)
th

1ene ouebio peyoenxg

0¢ ajdwes

? 353552{ n

(@'£0320€90\NVI£0) 8 TANNVHD LOQY ‘g Loay

—-008¢

-00G¥

LA




b

0L

181 oluebi) pajoenxy

Z¢ o|dweg

+-0002Z

-000¥

-0009

-0008

-00001

—000¢t

-000%1

—00081

—00081

(@'+0320€90\NVIre0) 8 TANNYHO 10QV ‘g 1LOay

A




20 May 2003

University of Tasmania
School of Earth Sciences
Locked Bag 1-353
LAUNCESTON TAS 7250
Australia

Attention: Alan Chester

Project 03PEADOG2270
Customer Sample ID 175
Test/Reference Unit

Alkane Ratios

Norpristane/Pristane 0.48
Pristane/Phytane 1.39
Pristane/n-heptadecane 0.58
Phytane/n-octadecane 0.53
Chromatogram Saturates Attached
Extn Organic Matter

EOM in Total Sample ma/kg 28
Referred Tests

Results Attached
Liguid Chrom of EOM

Total Saturates % 38

Total Aromatics % 19

Total NSO % 43

First Reported: 13 May 2002 Page 10f 2
2 : : Report Number: 35247
Amdel Ltd 35-37 Stirling Street Thebarton SA Australia 5031

30 008 127 802 Telephone: +61 8 8416 5200 Facsimile: +61 8 8234 2933
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First Reported: 13 May 2003

Amdel Lid 35-37 Stirling Street Thebarton SA Australia 5031
30 008 127 802 Telephone: +61 8 8416 5200 Facsimile: +61 8 8234 2933

Page 2 of 3

Report Number: 35247
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Authorised By: Carmelina Valente Signature:
Petroleum Chemist

Final Report
- Indicates Not Requested * Indicates NATA Accredited Test
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First Reported: 13 May 2003
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TABLE 2

AROMATIC MATURITY DATA

Depth VR CALC (%)
(m) MPI | MPR | DNR |[MPDF| A | B | C | D | E F
Cyigess R B Bsez 0w il - BT L4

KEY TO AROMATIC MATURITY INDICATORS

Methylphenanthrene index (MPI), methylphenanthrene ratio (MPR), dimethylnaphthalene ratio (DNR) and calculated
vitrinite reflectance (VR are derived from the following equations (after Radke and Welte, 1983; Radke ef al,
(1984):

1.5(2-MP + 3-MP)

MPI = P+ 1-MP + 9-MP

VR () = 0.6 MPI + 0.4 (for VR < 1.35%)

VR (b) = -0.6 MPI+ 2.3 (for VR > 1.35%)
2-MP

MPR = 1-MP

VR () = 0.99 log;o MPR + 0.94(VR = 0.5-1.7%)
2.6-DMN + 2.7-DMN

DNR = 1,5-DMN

VR (d) 0.46 DNR + 0.89 (for VR =0.9-1.5%)

Where P = phenanthrene

1-MP N 1-methylphenanthrene

2-MP = 2-methylphenanthrene

3-MP = 3-methylphenanthrene

9-MP = 9-methylphenanthrene

1,5-DMN = 1,5-dimethylnaphthalene

2,6-DMN = 2,6-dimethylnaphthalene

2,7-DMN = 2,7-dimethylnaphthalene

Peak areas measured from m/z 156 (dimethylnaphthalene), m/z 178 (phenanthrene) and m/z 192 (methylphenanthrene)
mass fragmentograms of diaromatic and triaromatic hydrocarbon fraction isolated by thin layer chromatography.

Recalibration of the methylphenanthrene index using data from a suite of Australian coals has given rise to another
equation for calculated vitrinite reflectance (after Boreham ez al, 1988):

VReaic (€) = 0.7MPI+0.22 (for VR < 1.7%)

The methylphenanthrene distribution ratio (MPDF) and calculated vitrinite reflectance VR, (f) is derived from the
following equation (after Kvalheim et a/, 1987):

(2-MP -+ 3-MP) :
MPDF (2-MP + 3-MP + 1-MP ~ 9-MP)

Il

Il

VR eaie () -0.166 + 2.242 MPDF
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PARAMETER 4

BIOMARKER
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