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Amberjack 1 - Analysis of Water Samples for Hydrocarbons

R. J. Klepetko

1. INTRODUCTION

Three water samples from depths 1276m,
1480m and 1482m in the Amberjack well
were analysed in these Laboratories for the
presence of hydrocarbons. The results of
analysis are summarised in this Technical
Note.

2. EXPERIMENTAL PROCEDURES

Any organic matter present in the water
samples was extracted using dichlorome-
thane, and the extract yield determined. The
extracted material was then analysed using
the technique of gas chromatography. Full
details of the experimental procedures used
in sample extraction and analysis are out-
lined in Appendix 1.

3. RESULTS AND DISCUSSION

From the analyses performed, the following
information was obtained for the samples
and is included in this report:

* extract yield data (Table 1)

* whole extract gas chromatograms (Fig-
ure 1)

* raw peak areas for the n-alkanes,
pristane and phytane, calculated from
the whole extract gas chromatograms
(Appendix 2)

* geochemical parameters calculated
from the whole extract raw peak areas
(Table 2).

The following observations can be made
from the accompanying Tables and Figure:

* the yields of organic matter extracted
from the three water samples are quite low,
ranging from 94 to 264ppm.

* for each sample, the extract material
displays a compound distribution typical of
mature oil (Figure 1). The n-alkanes pre-
dominate, and pristane and phytane levels
are low relative to nCl17 and nCl8
respectively.

* the extracts all have similar compound
distributions, although the 1482m sample
appears to contain more low molecular
weight compounds. Possibly this material
has been lost from the other two samples
during sample handling and preparation for
analysis.

* the samples display similar values for the
calculated geochemical parameters (Table
3), except for the (C21+C22)/(C28+C29)
ratio. The different values for this para-
meter may be due to the weak nature of the
GC runs, leading to difficulties in
accurately integrating peaks. The moderate
pristane/phytane ratios suggest slightly
oxidising conditions during deposition of
the sediments sourcing the extract material.
The low pristane/nC17 and phytane/nC18
ratios and the CPI values of around 1
probably reflect the maturity of the extracts.

* the levels of pristane in the extracts, whilst
lower than the levels of nC17, are quite
high. This is typical of Gippsland Basin
oils.

The geochemical parameters calculated
from saturate fraction GC analysis of a
number of Gippsland Basin oils are pro-
vided in Table 3 for comparison with the
Amberjack extracts. The oils and extracts
display similar values for most of the
calculated geochemical  parameters.
Ignoring the (C21+C22)/(C28+C29) ratios,
the extracts appear most similar to the
Luderick 1 oil. This is largely because of
the similar pristanc/phytane ratios. The
Tarwine 1 oil in particular differs from the
extracts in that it has a considerably higher
value for this parameter.




- D N I s I - -E--0N &N N AE S W

4. SUMMARY

The three water samples analysed from
Amberjack 1 were found to contain low
levels of hydrocarbons. Analysis by gas
chromatography showed the hydrocarbon
distributions in the samples to be broadly
similar, resembling mature oil. A com-
parison of the geochemical parameters
calculated from the GC data with those
obtained from saturate GC analysis of

several Gippsland Basin oils showed the
hydrocarbons from the water samples to be
most similar to oil from the Luderick 1 well.

5. ACKNOWLEDGEMENTS
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TABLE2 Geochemical Parameters Calculated from Whole
Extract GC Traces.

WELL: AMBERJACK 1

DEPTH 1: 1276 1480 1482

DEPTH 2: 1276 1480 1482

AV DEPTH: 1276 1480 1482

LOCATION : GIPPS BASIN GIPPS BASIN GIPPS BASIN

TYPE: WATER WATER WATER

TEST: RUN#3 RUN#4 RUN#2

DATA BASE NUMBER: 902207 902209 902208

RAW FILE: RC0359 RC0357 RC0356

PRISTANE/PHYTANE: 2.47 2.00 2.93

PRISTANE/NC17 H 0.79 0.58 0.92

PHYTANE/NC18 : 0.34 0.27 0.32

(C21+C22)/(C28+C29): 6.06 4.05 2.27

CPI(1) : 1.00 1.05 1.11

CPI(2) : 1.20 1.06 1.07

CPI(3) : 1.01 0.81 1.45

CPI(4) : 1.01 1.06 ~1.13
NOTE:

CPI(1) = [(nC23+nC25+nC27+nC29)+(nC25+nC27+nC29+nC31)}/
2(nC24+nC26+nC28+nC30)

CPI(2) = [(nC23+nC25+nC27)+(nC25+nC27+nC29))/2(nC24+nC26+nC28)
CPI(3) = 2(nC27)/(nC26+nC28)
CPI(4) = [2(nC25+nC27+nC29))/[nC24+2(nC26+nC28)+nC30]




TABLE 3 Geochemical Parameters Calculated from the Saturate

Fraction GC Traces for some Gippsland 0Oils.

WELL : BREAM 5 LUDERICK 1 TARWHINE 1

DEPTH 1 : 1940.0 1843.0 1398.0

DEPTH 2 : 1940.0 1843.0 1400.5

AV. DEPTH : 1940.0 1843.0 1399.3

LOCATION : GIPPS BASIN GIPPS BASIN GIPPS BASIN

TYPE : OIL OIL OoIL

TEST : RFT#3 RFT#6/41 PT#2

DATA BASE NUMBER : 860015 860076 860124
PRISTANE/PHYTANE: 3.42 2.88 5.78
PRISTANE/NC17 : 0.65 0.64 0.76

PHYTANE/NC18 H 0.20 0.24 0.16
(C21+C22)/(C28+C29): 6.37 4.94 -
CPI(1) 1.04 1.02 -
CPI(2) : 1.05 1.00 -
CPI(3) : 1.13 1.15 -
CPI(4) : - - -
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FIGURE 1

WHOLE EXTRACT GAS CHROMATOGRAMS FOR
AMBERJACK 1 SAMPLES ANALYSED.
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APPENDIX 1

EXPERIMENTAL PROCEDURES

Solvent Extraction

In each case, the water sample (approximately 500ml) was extracted with dichloromethane
(3x100ml) in a 2L separating funnel. The extract was collected in a round bottomed flask and
the solvent removed using a rotary evaporator, until only a small volume of liquid remained in
the flask (2-3ml). The sample was then diluted with dichloromethane (40ml), and anhydrous
magnesium sulfate added to remove any traces of water. The mixture was filtered and the filtrate
volume reduced using the rotary evaporator before transferring into a weighed vial and taking
to dryness.

Sulfur Removal

One sample (Run#3, 1276m) contained sulfur. This was removed by dissolving the sample
in dichloromethane (1ml) and filtering through a pasteur pipette packed with copper turnings
(the copper was freshly activated by treatment with dilute hydrochloric acid).

Whole Extract Gas Chromatography

Whole extract gas chromatograms were recorded on a HP5890 GC fitted with an SGE Unijector
at 280" and a 50m 0.22mm ID SGE BP1 Capilliary Column. A split flow of 20:1 was used for
the injection. The GC oven was programmed such that the temperature was held at -10°C for
1 minute, then increased at 3°C from -10 to 50°C, at 6°C from 50 to 300°C and then held at
300°C for 20 minutes. The data was collected and integrated on a HP PC based Chem-Station.



FEXXFEPERRR LR R FFRRLL LR L FF RN RR R R PR RRRR R PR LR RN LR RN N R AR XXX R L XXX XXX P ERY

¥ *
X ¥
x ¥
¥ S £ Sss I *
¥ o €L S S T ¥
* €L S T ¥
x g I Sss T x
* g L S T *
x I S S 1 *
* ILILLL SSS T *
¥ ¥
R R R X E R R R T R
¥ X
X X
¥ ¥
¥ TTTTT 999 00D 00D x
¥ T g g O o O o *
¥ T S o () *
¥ T S o [Sle) () ¥
* T gggg DOo 00D ¥
¥ TT =] ¥
¥ T 994999 *
¥ ¥
IR R R R R R Y PSR R R TR R
M wdrz: v T00Z ‘LT Aen *
x T3uswnoog - PIOM IJOSOIDTW :uot3xdIiaosad »
¥ :A10308a21q &
* DLSdA-Sd :JI9ATSS ‘oueu STTA «
*O.Q>omNuDO.meQ>|UuZU\MOBZBU :anangd (TOT) T1ISoD ‘oueUu JI°98[] «
R T Ry I R R TR R R R Y Ry



-

B A M AN AR S A

Extract Gas Chromatograms.

LOCATION :
TYPE:
TEST:

DATA BASE NUMBER:

RAW FILE:

NC17 :
PRISTANE :
NC18 :
PHYTANE :
NC1l9 :
NC20 :
NC21 :
Nc22 :
NC23 :
NC24 :
NC25 :
NC26 :
NC27 :
NC28 :
NC29 :
NC30 :
NC31 :
NC32 :
NC33 :

AMBERJACK 1

GIPPS BASIN
WATER
RUN#3

902207
RC0359

1480

GIPPS BASIN
WATER
RUN#4
902209
RCO0357

APPENDIX 2 Raw Peak Areas Calculated from the Whole

GIPPS BASIN
WATER
RUN#2
902208
RCO0356
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REPORT O0AD1552
PAGE: Wl
Results in mg/L(except where stated and pH)
_ AMBERJACK-1
SAMPLE 1D e S #3779
o 7.3 7.2 7.3
l(?g}s;s:i;zigc) 0.699 0.328 0.855
Total 9440 - 21310 7490
Dissolved salts @ 180°C
Specific Gravity 1.004 1.011 1.003
Bicarbonate 274 368 260
Carbonate N.P N.P : N.P
Chloride : 4592 10747 3606
Sulphate 131 310 101
Sodium 1052 2602 793
Calcium 114 199 84.8
Magnesium ' 84.8 133 60.9
Potassium 3044 7087 2494
Iron 0.2 0.2 0.1
Strontium 2.8 10.2 1.8
Barium 1.4 1.1 11
COMMENTS:
) N.P = NOT PRESENT AT THIS pH

SAMPLE ID

#3777= RUN #2 14682.1 M RT
#3778= RUN #3 1276.0 MRT(CONTAINS H2S)
#3779= RFT RUN #4 1480.0

WAT 2F

WAT 2G

WAT 7

WAT 26
WAT 2C
WAT 2C
WAT 2B
WAT 2E
WAT 2A
WAT 2A
WAT 2A
WAT 2A
WAT 3B
WAT 3B
WAT 3B
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NOTE ACCOMPANYING DATA

MELBOURNE RESEARCH LABORATORIES

BHP PO Box 264, CLAYTON,
Research and VICTORIA - 3168
/ New Technology FACSIMILE No.: (03) 561 6709

TELEPHONE No.:(03) 560 7066

VOICE LINK: 831 7200
To: GARRY WOODHOUSE, From J.B.BRENNAN,
BHP Petroleum, Extension: 7358
Collins Towers,
Collins St.
DATE: 11 October, 1990
No. OF PAGES: ...........

unbreated cere plvgs
Please find attached the data for the Amberjack 1 samples. The samples contained
oil which was found to be severly biodegraded. Three of the sediments were
extracted for saturate GC analysis which confirmed this. The thermal desorption
yields are unreliable because of the nature of the oil and no calculations could be
made from the saturate GC analyses. If you have any queries please contact Evan
or myself,

Regards,
19
1{.“&#%'— -

J.B.BRENNAN
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TABLE x Extract and Separatien Yields.

WELL : CASUARINA 1 CASUARINA 1
DEPTH 1 : 1330 1331
DEPTK 2 : 1330 1331
AV, DEPTH : 1330 1331
LOCATION 3 TIMOR SEA  TIMOR SCA
TYPE : SWC#40 SWC#39
AGE :
OATA BASE NUMBER : 902251 902250
FILE ¢ GO71E1 GO72E1
EXTRACT AND SEPARATION WEIGHT
WEIGHT OF SEDIMENT (g) 15.01 20,02
WEIGHT OF EXTRACT (9) 0.0056 0.017
WEIGHT OF EXTRACT
SEPARATED (g)
WEIGHT OFf SATURATES (9)
WEIGHT OF AROMATICS (g)
WEIGHT OF POLARS (g)
CALCULATED YIELDS
% EXTRACT YIELD 0,037 0.085
ppm EXTRACT 3 849
ppm SATURATES ERR ERR
ppm AROMATICS ERR ERR
ppm POLARS ERR ERR
X RECOVERY ERR ERR
TW-aHE Sp:gT @667-100-81




