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SUMMARY OF FINDINGS
No.

Issue I Allegation
Breach of conditions of
Authorisation

1

Elements

•

Breach of conditions of
Authorisation

2

Holder of an authorisation
Contravenes any conditions of the

(Condition 6)

Finding

Not-Substantiated

authorisation

•

(Condition 21)

Holder of an authorisation
Contravenes any conditions of the

Nat-Substantiated

authorisation

Based on the evidence gathered in the investigation the elevated levels of BTEX detected in the flowback
water from WK11, WK13 and WK14 wells is caused by the interaction of the flowback water with
the naturally occurring BTEX compounds present in the deeper coal seams.
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ISSUES I ALLEGATIONS

AGL were undertaking exploration activities possibly contravening the Petroleum (Onshore) Act 1991:
ISSUE 1

That AGL has breached section 136A of the Act 'Contravention of conditions of title',
condition 6 of their authorisation by contravening the DRE Code of Practice for Coal Seam
Gas by using additives containing BTEX compounds in the fracture stimulation of Waukivory
Wells 11, 12, 13 & 14.

ISSUE 2

That AGL has breached section 136A of the Act 'Contravention of conditions of title',
condition 21 of their authorisation by contravening DRE Policy Tl-0-120 by undertaking
exploration activities (fracture stimulation) using BTEX compounds.
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BACKGROUND

AGL Energy Ltd ('AGL') commenced the Waukivory Pilot Project ('Waukivory') in 2012 with the drilling of
four wells (Waukivory 11, 12, 13 & 14). In October 2014, AGL commenced fracture stimulation of the
wells in accordance with Division of Resources and Energy (the DRE) approval. The fracture stimulation
process was contracted out to Halliburton.
As part AGL's approvals for the project baseline water quality data was collected during the period March
2014 to October 2014. This was prior to any hydraulic fracture stimulation commencing. The results of the
baseline monitoring recorded no benzene (B), ethyl benzene (E) or xylenes (X) detections in the
groundwater from the monitoring bores. Toluene (T) was detected at low concentrations in three of the
monitoring bores (WKMB01, WKMB02 and WKMB03) during the baseline data collection. The highest
concentration of toluene (72µg/L) was measured in a sample taken from WKMB03.
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Data collection has identified toluene concentrations in the range 27 to 72µg/L which are considered to be
the baseline levels. Detection of toluene in the groundwater in the sedimentary rocks of the Gloucester
Basin is common and represents natural background conditions.
In November 2014, the DRE conducted sampling and analysis of the fracture stimulation additives being
used by AGL during the fracture stimulation process. BTEX (benzene, toluene, ethyl benzene and
xylenes) compounds were not detected in the additives tested.
In January 2015, AGL detected elevated levels above baseline of BTEX compounds emanating from
WK13 (29 December 2014 sample) through flowback water sample analysis. The DRE was notified by
AGL of the sample results on 27 January, 2015. AGL suspended operations voluntarily initially, pending
investigation by the EPA and the DRE. Notwithstanding the voluntary suspension by AGL, the DRE
suspended operation pending conclusion of an investigation to determine the source of the BTEX
compounds in the flowback water.
During January and February 2015, additional water samples from the well heads were obtained by the
DRE, the EPA and AGL for analysis. The results indicated elevated levels of BTEX compounds in the
flowback water from WK 11, 13 & 14. WK 12 recorded low levels of BTEX compounds in the flowback
water.

Annexure 1: AGL Waukivory Pilot Project: Surface Water and Groundwater Monitoring Report to 31
December 2014 (p52)

3.1

OBLIGATIONS OF AGL UNDER THE PEL285 AUTHORISATION

There are a number of obligations that AGL have in relation to PEL285. Some of the obligations are
directly under the Petroleum (Onshore) Act 1991 and others are as a result of specific authorisation
conditions. The relevant obligations to this investigation are reproduced below:

A. Section 23 Petroleum (Onshore) Act 1991 - Conditions of titles
(1) A petroleum title is subject to;
(a) the conditions imposed by the Minister and specified in the title, and
(b) any conditions prescribed by the regulations.
B.

Licence Condition 6 'Codes of Practice'
Condition 6 of the authorisation for PEL285 requires compliance with a number of codes of practice
and is reproduced below;
Unless otherwise approved by the Minister, the licence holder must comply with the requirements set
out in the following Codes, as amended or replaced from time to time:
a)

the NSW Code of Practice for Coal Seam Gas Well Integrity (NSW Trade & Investment,
2012); and

b)

the NSW Code of Practice for Coal Seam Gas Fracture Stimulation (NSW Trade &
Investment, 2012)

NSW Trade & Investment (Resources & Energy) Code of Practice for Coal Seam Gas Fracture
Stimulation provides;
6 Use of Chemicals in fracture stimulation
6.1 Principles states:
The use of chemical additives in fracture stimulation activities should be minimised as far as
reasonably practicable.
Chemical additives should be selected and managed to minimise potential impacts on the
environment.
The use of additives containing BTEX compounds (Benzene, Toluene, Ethyl Benzene and
Xylenes) is banned in NSW.
C. Licence Condition 21 Use of chemicals and fuels
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Condition 21 contained in the authorisation for PEL285 provides the licence holder (AGL) must
comply with Policy Tl-0-120 - Ban on use of BTEX compounds in CSG activities policy (NSW
Trade & Investment, 2012).
Policy Tl-0-120 provides;
1.

The use of the volatile organic compounds benzene, toluene, ethyl benzene and xylene
(BTEX) in CSG drilling additives and CSG fracture stimulation additives is prohibited .

2.

All CSG drilling additives and CSG fracture stimulation additives must be tested by a NATAcertified laboratory and demonstrated to meet Australian drinking water health guideline
values, which are currently:
a. 0.001 mg/L for benzene
b. 0.8 mg/L for toluene
c. 0.3 mg/L for ethyl benzene
d. 0.6 mg/L for xylene
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INVESTIGATION

Extensive investigations were commenced and have included analysing DRE records, obtaining further
information from AGL, water sampling and analysis and independent review of the fracture stimulation
process.
Preliminary findings of the evidence were:
1. The detected the sum of BTEX compound levels were inconsistent across all 4 wells
2. The recorded sum of BTEX compound levels in all wells increased with the removal of the
flowback water and were not consistent within each well
3. All hydraulic fracture stimulation in WK12 occurred within 500m of the surface whereas the three
remaining wells were hydraulic fracture stimulated below 500m .
4.

WK12 recorded the sum of BTEX compound levels well below the established baseline

5. A number of historical studies pertaining to the Gloucester Basin identified gaseous and liquid
hydrocarbons in the coal seams with high levels of Benzene (B) and Toluene (T) in the Avon and
Stratford coal measures.
6. The Avon and Stratford coal measures are situated at depths below 600m.
7.

The wells returning elevated samples of the sum of BTEX compounds were predominantly
elevated in Benzene {B) and Toluene (T).

The investigation and fracture stimulation outcomes have both been independently peer reviewed - the
former by the University of Queensland Centre for Coal Seam Gas and the later by Australian School of
Petroleum University of Adelaide .
Key findings of the review of evidence gathered are outlined below;

4.1

ANALYSIS OF DRE RECORDS

Analysis of DRE records was undertaken with the objective of identifying any records which would either
support or refute the allegations. Key relevant conclusions from the review of DRE records are:
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•

PEL285 was transferred to AGL Upstream Investments Pty Ltd from AGL Gloucester LE Pty Ltd
on 23 April 2010.

•

It was renewed on 04 August 2014 until 04 August 2020 incorporating a number of conditions
including condition 6 and condition 21 as referred to in detail under background above.

•

The NSW Code of Practice for Coal Seam Gas Fracture Stimulation provides that a Fracture
Stimulation Management Plan (FSMP) must be in place prior to the commencement of a fracture
stimulation activity. The mandatory requirements of the FSMP include that all chemicals to be
injected as part of the fracture stimulation process must be identified.

NSW Trade & Investment. May 2015
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AGL complied with this mandatory requirement in a document dated June 2014 titled 'Fracture Stimulation
Management Plan Waukivory Pilot Project, Gloucester NSW', AGL Upstream Investments Pty Ltd
provided to DRE a 108 page document for approval.
At Section 7.4 Fluid Selection and Section 7.5 Fracture Stimulation Additives AGL state the fluid selection
used for fracture stimulation would ensure all additives were certified as BTEX free . In a table
accompanying Section 7.5 a list of fracture stimulation additives was provided which consists of no BTEX
compounds.
Annexure 2: AGL FSMP (pp 33-37)
An internal DRE report prepared by Dr Kevin Ruming, (Assistant Director Coal and Petroleum
Geoscience) dated 13 May 2015 titled "BTEX in Coal Bearing Strata"the formation of BTEX (benzene,
toluene, ethyl benzene and xylene) compounds form part of the Aromatic group .
The investigation concluded that the BTEX detected in the flowback water has come from naturally
occurring BTEX in the deeper coal seams of the Gloucester Basin approximately 600+ metres
underground. Reports prepared for explorations in the area since the 1980's have identified the presence
of some BTEX compounds in coal seams at depth.
Annexure 3: Report titled BTEX in Coal Strata

4.2 ANALYSIS OF WATER SAMPLES HYDRAULIC FRACTURE STIMULATION
FLUID
AGL conducted sampling of the hydraulic fracture stimulation fluid at the point of injection into the well
heads of:
•

WK 11,

•

WK 12,

•

WK 13 and

•

WK 14.

The results confirmed that no BTEX compounds are present in the hydraulic fracture stimulation fluid .
Table 1:

AGL fracture stimulation fluid testing for BTEX (µ/L)

1

WK11 Zone 3

WK12Zone4

WK13

WK14Zone 2

25/11/2014

20/11/2014

4/11/2014

18/11/2014

Benzene

<1

<1

<1

<1

Toluene

<2

<2

<2

<2

Ethylbenzene

<2

<2

<2

<2

Xylenes (Total)

<2

<2

<2

<2

Sum of BTEX

<1

<1

<1

<1

Date (Sample ID)

Annexure 4: Laboratory results relative to Table 1
On 5 November 2014, DRE conducted sampling and analysis of the hydraulic fracture stimulation
additives being used by AGL during the fracture stimulation process. BTEX compounds were not
detected in the additives tested . NOTE: additives are the separate compounds utilised prior to being
blended together to form the hydraulic fracture stimulation fluid .
Annexure 5: Laboratory results of 5 November 2014 fracture stimulation additives analysis.

' µ/L

4

=micrograms per Litre)
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In January 2015, AGL detected elevated levels above baseline of BTEX compounds emanating from
WK13 (Sample: 29/12/2014) through flowback water sample analysis.
Subsequently, during January and February 2015, additional water samples from the well heads were
obtained by DRE, the EPA and AGL for analysis.
In February 2015, under approval from the DRE, AGL commissioned a new valve in the well head for
WK13. It was apparent the configuration of existing valve was trapping sediment and impacting upon the
water samples being analysed. Key findings of all the water sampling conducted during January and
February 2015 are outlined in Table 2.

Table 2:

AGL water samples - Sum of BTEX (µ/L)

Date

Wk11

Wk12

Wk14

Wk13

Flowback Tank

(Sample ID)
16/12/14

70

29/12/14

47

35

555

12/01/15

12

03/02/15

422

04/02/15

793

05/02/15

795

06/02/15

635

576

617

20

585

556

36

536

484

41

384

452

48

Wk14

Flowback Tank

6

<1

Annexure 6: Laboratory results relative to Table 2

Table 3:

DRE water samples - Sum of BTEX (µ/L)

Date

Wk11

Wk12

Wk13

(Sample ID)
(old valve)

(new valve)

28/01/15
04/02/15

14
590

585

05/02/15

571

526

06/02/15

442

436

6

14

Annexure 7: Laboratory results relative to Table 3

4.3

INFORMATION PROVIDED BY AGL

As part of the investigation process AGL were requested and provided additional information and
documentation pertaining to the presence of BTEX compounds in flowback water within the Waukivory
wells.
It is acknowledged that staff from AGL Upstream Investments Ltd and AGL Energy Ltd were co-operative
during the course of this investigation, providing DRE with documentation, data and other material as
requested and in a timely manner.
Key findings from the documentation provided are:
•

AGL engaged independent and suitably qualified professional, Peter McGowan, (BAppSc, Msc,)
Principal Environmental Chemist, to review the AGL sampling and analysis process.

Annexure 8: Correspondence from AGL to EPA dated 6 February 2015 (pages 1-36)
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•

AGL requested the Principal Environmental Chemist provide an assessment of the scientific rigour
of the sampling and analysis process of the BTEX compounds. The conclusion reached by the
independent Chemist was that;
a.

sampling procedure was fit for purpose, and that

b.

the analytical protocols adopted were appropriate

Annexure 8: Report from McGowan dated 6 February 2015 (pages 37- 45)

•

AGL conducted a comprehensive assessment (James Duggleby-Senior Hydrogeologist and Mike
Roy-Operations Manager) of the likely causes of the BTEX concentrations and concluded the
BTEX concentrations in the flowback water was likely to have originated naturally from coal
seams. (p 3)
Note: These conclusions were substantially based on literature pertaining to the Gloucester
Basin and historical petroleum exploration activities. Specifically the fact that oil was found during
drilling of stratigraphic hole DDH20 (also known as C7029) which is approximately 4.2km south of
the Waukivory Pilot Project. Other oil occurrences have been noted in various parts of the basin
at various stratigraphic intervals.

In addition analysis by CSIRO of the coals from the Late Permian Avon and Stratford Coal
Measures from the Gloucester Basin identified a high concentration of benzene and toluene.
CSIRO also analysed seven (7) coal samples supplied by AGL from the Wards River 03 (WR03)
corehole, Gloucester Basin. Traces of oil droplets were observed in the samples. (pp 1-2)
Annexure 8: AGL review prepared by Duggleby and Roy dated 6 February 2015 (pages 46 - 54)

•

AGL provided the DRE with a stratigraphic diagram of the Gloucester Basin (Upper Permian and
Lower Permian). The diagram identifies all formations within the Gloucester Basin including coal
seams, tufts, bedrock and conglomerates. The diagram identifies the Gloucester Coal Measures
(including the Craven Subgroup and Avon Subgroup) and the Dewrang Group. The diagram
identifies the various formations in reference to each other.
Annexure 9: Copy of the stratigraphic diagrams for WK11, 12, 13 & 14

•

AGL provided the DRE with diagrams of WK11, 12, 13 & 14 indicating the levels where the wells
had been perforated and the subsequent coal seams fracture stimulated. Also included in the
diagram is the depth of the well.
Annexure 10: Copy of the diagrams for WK11, 12, 13 & 14 indicating the levels where the wells
had been perforated.

•

AGL provided the DRE with data of the volume of fracture fluid injected into each well and the
amount of flowback water removed and the percentage of total this represents.
Annexure 11: Copy of the data.

4.4

LITERATURE REVIEW

As part of the investigation a number of key pieces of literature pertaining to geological exploration more
broadly and specifically within the Gloucester Basin were reviewed by the DRE particularly in respect to
the identification of, and the occurrence of, naturally occurring BTEX. Key findings from the literature are
highlighted below:
•

2

The CSIR0 have indicated that benzene, toluene, ethyl benzene and xylene (BTEX) compounds
are naturally found in crude oil, coal and gas deposits. Therefore, they may naturally be present at
low concentration in groundwater associated with these deposits (p 56). 3

2

Volk et al (2011) A desktop study of the occurrence of Total Petroleum Hydrocarbon (TPH) and partially water-soluble organic
compounds in Permian coals and associated coal seam groundwater '
3

Leusch and Bartkow. (2011) A short primer on benzene, toluene, ethylbenzene and xylenes (BTEX) in the environment and in
hydraulic fracturing fluids

6
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•

There have been three recently reported instances of naturally occurring BTEX compounds
identified in groundwater sources associated with CSG and underground coal gasification in
Queensland (p 56)4.
Annexure 12: CSIRO (2011), page 56

•

A similar result has recently been reported where traces of benzene (1 to 3 µ/L) were detected in
CSG wells when no BTEX compounds had been introduced through the hydraulic fracture
stimulation process (p 56) see also (Arrow Energy Media release dated 17 November 2010)5

•

Burns ( 1982) prepared a report on behalf of ESSO Australia Ltd titled 'Geochemical report on oils
and rock extracts from two coal bores, in the Gloucester Basin, NSW," ESSO drilled a
stratigraphic drill hole (C7029) in the Gloucester Basin. Approximately five metres of oil bearing
coal was recovered in the intervals 313-315m and 320-323m in the Wards River conglomerate.

•

Referring to the same source above a second drill hole (WC11) approximately 20km south of
C7029 also encountered some oil at a depth of 56m in the stratigraphically lower Dewrang
formation.
Annexure 13: Appendix 1 - Geochemistry Report by B.J. Burns (Essa Australia Ltd).

•

Hunt et al. (1983) prepared a report for the CSIRO titled 'Petrography and Geochemistry of coals
from the Late Permian Avon and Stratford Coal Measures in the Gloucester Basin, NSW'. In the
report the authors refer to the core sample DDH20 (also C7029) obtained from ESSO above and
identified that this sample had been tested for hydrocarbons using a Chromatogram. The result of
the test indicated high levels of both Benzene and Toluene being present in the sample. (p 23)6
Annexure 14: Hunt et al CSIRO report (fig. 10) analysis diagram page 23

•

Hughes et al (1984) prepared a report titled 'Regional Exploration of the Gloucester Basin.' for
ESSO Australia Ltd. In the report the authors state:
'The sediments of the Gloucester Basin attain a maximum thickness of 2, 300 metres
and contain both liquid and gaseous hydrocarbons as well as numerous coal
seams ... ' (p 9)7.

•

Additionally (Hughes et al, 1984) oil was first recognised in the Gloucester Basin with the drilling
of core hole DDH20. Oil has been noted in various parts of the Gloucester Basin and in various
stratigraphic levels (p 71 )8.
Annexure 15: ESSO Australia 1984 report pages 9 (2) and 71 (60)

•

Thornton (1982) on behalf of ESSO Australia Ltd prepared the report 'Oil occurrence in ESSO
stratigraphic corehole C7029 Gloucester Basin' dated September 1982. In the report Thornton
concludes the geochemical results show that the shales and coals through the Permian section
were both suitably rich and mature for the generation of hydrocarbons. (p 14)9.
Annexure 16: Thornton (1982) Report Oil occurrence in ESSO stratigraphic corehole C7029
Gloucester Basin'.

4

Volk et al. (2011) A desktop study of the occurrence of Total Petroleum Hydrocarbon (TPH) and partially water-soluble organic
compounds in Permian coals and associated coal seam groundwater - A report to AGL Energy

5

Arrow Energy Media Release 'Notification of Monitoring Results' 8 November 2010 . Arrow Energy Media Release 'Notification of
Secondary Test Results· 17 November 2010

6

Hunt et al. (1983) CSIRO 'Petrography and Geochemistry of coals from the Late Permian Avon and Stratford Coal Measures in the
Gloucester Basin. NSW
1

Hughes et al. ( 1984) 'Regional Exploration of the Gloucester Basin·

8

Hughes et al. ( 1984) Regional Exploration of the Gloucester Basin'

9

7

Thornton ( 1982) 'Oil occurrence in ESSO stratigraphic corehole C7029 Gloucester Basin' ESSO Australia Ltd September
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4.5 PEER REVIEW OF INVESTIGATION BY THE CENTRE FOR COAL SEAM GAS,
UNIVERSITY OF QUEENSLAND
The DRE engaged the services of Dr Johnson Jnr and other academics from the Centre for Coal Seam
Gas, University of Queensland to undertake a peer review of all information and data obtained as part of
the investigation. This engagement was to peer review the investigation of DRE and the preliminary
finding that the elevated levels of BTEX detected in some of the flowback water was from naturally
occurring sources and had not been introduced during the hydraulic fracture stimulation process.
Annexure 17: The peer review documents

Key findings from the Peer Review are:
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a.

The most likely source of the BTEX identified in the flowback water is from naturally occurring
groundwater within the coal seam (p 4).

b.

The data contained in the geological reports reviewed during the investigation pertaining to the
Gloucester Basin remain relevant and valid (p 4).

c.

That the BTEX detected in the flowback water is from naturally occurring sources is justified (p 4).

d.

The 1984 ESSO report followed up the earlier 1983 CSIRO study with a regional hydrocarbon
evaluation of the Gloucester Basin . The results indicated additional oil occurrences in the Durallie
Road formation , Speldon formation and Bucketts Way formation suggesting it was not uncommon
for some of the Gloucester Basin coals to have generated oil (pp 7-8).

e.

CSIRO in 2010 reviewed the coal compositions of seven cores samples supplied by AGL from the
Wards River 03 (WR03) well. Coals were samples from the Bowen Road Seam (depth 337391 m) and Avon Seam (depth 599-743m). Knowledge on the geology of the Gloucester Basin
that highlights liquid petroleum has demonstrably been sourced from coals and that these
hydrocarbons contain BTEX components (p 8).

f.

The concentration of BTEX in WK11, WK13 and WK14 wells does not appear to remain constant
over time, but increases and declines. This is atypical to the expected response if the BTEX were
artificially introduced with the frac fluid ( sic) (p 15).

g.

WK 12 well is completed at less than 600m depth, the other wells (WK11, 13 & 14) have
perforations both less than and deeper than 600m depth and these wells show elevated levels of
BTEX. This is consistent with the observations of Hunt et al. (1983) and McParland et al. (2010)
in respect of increased vitrinite reflectance below 600m. The evidence would suggest that the
elevated BTEX in flowback water from wells Wk11, WK 13 & WK14 is likely coming from the
deeper coals in the total perforated interval (pp 15-16).

RELEVANT LEGISLATION

Petroleum (Onshore) Act (1991)
Section 22 Cancellation and suspension of title

(1) A petroleum title may be cancelled by the Minister if the Minister is satisfied that its holder has, at any
time during the term of the title:
a) contravened or failed to fulfil any of the conditions of the title, or
b) failed to use the land comprised in the title in good faith for the purposes for which it has been
granted, or
c)

used the land for a purpose other than that for which the title has been granted , or

d) contravened a provision of this Act or the regulations (whether or not the holder has been
prosecuted or convicted of an offence arising from the contravention).

8
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Section 23 Conditions of titles
( 1) A petroleum title is subject to;
a) the conditions imposed by the Minister and specified in the title, and
b) any conditions prescribed by the regulations.
Section 136A Contravention of conditions of title
(1) The holder of any petroleum title must not, without reasonable excuse, contravene or fail to comply
with any conditions of the title.
Section 137 Proceedings for offences
(1) Proceedings for an offence against this Act or the regulations are, except as provided by this section,
to be dealt with summarily by:
a) the Land and Environment Court, or
b) the Local Court.
(2) If proceedings for an offence against this Act or the regulations are brought in the Local Court:
a) the maximum period of imprisonment that the Court may impose is 12 months, and
b) the maximum monetary penalty that the Court may impose is 2,000 penalty units.
Section 137A Penalty notices for offences under section 136A
(1) The Minister may serve a penalty notice on the holder of a petroleum title if it appears to the Minister
that the person has committed an offence under section 136A.

6

FINDINGS I CONCLUSIONS

Issue 1:

Allegation breach of Section 136A Contravention of conditions of title Condition 6

Finding Issue 1:

Not Substantiated based on the following evidence;

1. Samples obtained and analysed by the DRE of the additives used by AGL in the fracturing fluid did not
detect BTEX compounds.
2. AGL tested the additives in the fracturing fluid and did not detect BTEX compounds.
3. Literature reviewed concluded BTEX compounds occur naturally in coal seams, in the Gloucester
Basin and globally (especially in areas where oil has been detected).
4. Flowback water analysed from WK 12 did not contain elevated BTEX levels like the other wells (which
fracture stimulated known subgroups within the Gloucester Basin containing benzene and toluene).
5. Wells WK 11, WK 13 & WK 14 were perforated into coal seems more than 600m below the surface.
6. The shallow groundwater monitoring bores did not contain elevated levels of BTEX.
7. The BTEX levels were variable (both between and within individual wells and also over time) this is
inconsistent with BTEX having been introduced through the fracture stimulation fluid.
8. There is no evidence supporting the BTEX compounds were introduced into wells WK11, WK 13 & WK
14 as part of the fracture stimulation activities undertaken by AGL.

Issue 2:

Allegation breach of Section 136A Contravention of conditions of title Condition 21

Finding Issue 2:

Not Substantiated based on the following evidence;

1. Samples obtained and analysed by the DRE of the additives used by AGL in the fracturing fluid did not
detect BTEX compounds.
2. AGL tested the additives in the fracturing fluid and did not detect BTEX compounds.

9
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3. Literature reviewed concluded BTEX compounds occur naturally in coal seams, in the Gloucester
Basin and globally (especially in areas where oil has been detected).
4. Flowback water analysed from Waukivory well 12 did not contain elevated BTEX levels like the other
wells (which fracture stimulated known subgroups within the Gloucester Basin containing benzene and
toluene).
5. Wells WK 11, WK 13 & WK 14 were perforated into coal seems more than 600m below the surface.
6. The shallow groundwater monitoring bores did not contain elevated levels of BTEX.
7. The BTEX levels were variable (both between and within individual wells and also over time) this is
inconsistent with BTEX having been introduced through the fracture stimulation fluid.
8. There is no evidence supporting the BTEX compounds were introduced into wells WK11, WK 13 & WK
14 as part of the fracture stimulation activities undertaken by AGL.

7

MATTERS ARISING

Matters Arising 1:

Potential issues with the migration of BTEX compounds into aquifers.

Finding Matters Arising 1:

Based upon the Peer Review conducted by the Centre for Coal Seam
gas, University of Queensland conclude the coal seams, where the
fracture stimulation has occurred are set in strata with very low
permeability and the surrounding sand/silt/claystone interburden would be
expected to isolate the coal seam water. This water being the water
containing the elevated levels of BTEX compounds.
Additionally sampling analysis of the shallow groundwater monitoring
bores continue to demonstrate no elevated levels of BTEX and are
consistent with baseline data.

Matters Arising 2:

Potential issues with the migration of BTEX compounds via airborne
pathway to human health .

Finding Matters Arising 2:

The report from EnRiskS dated 28 January 2015 outlines that any
exposure to human health from BTEX within the holding tank is
'insignificant' and therefore there is no risks to human health (page 5).

Annexure 18: EnRiskS report dated 28 January 2015
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RECOMMENDATIONS

The Assistant Director, Coal and Petroleum Geoscience (Dr Kevin Ruming) - notes this report and
records any conclusions on the investigation findings.
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ANNEXURES

Document number

Title
AGL Surface Water and Groundwater Monitoring

2

Extract of AGL's Fracture Stimulation Management Plan (Pages 33-37)

3

Dr Kevin Ruming - Report 'BTEX in Coal Bearing Strata

4

AGL - Hydraulic Fracture Stimulation Fluid sample analysis

5

DRE - Hydraulic Fracture Stimulation additives sample analysis

6

AGL-Water Sample Analysis results

7

DRE - Water Sample Analysis results

8

AGL letter created by MacMahon dated 6 February 2015

8

AGL report created by McGowan dated 6 February 2015

8

AGL letter created by Roy & Duggleby dated 6 February 2015

9

AGL stratigraphic diagrams of Waukivory Pilot Project wells

10

AGL WK11, 12, 13 & 14 perforation diagrams

11

AGL data of tracking fluid introduced and removed from wells

12

CSIRO Report (2011 ), page 56

13

Appendix 1 - Geochemistry Report by Burns (Esso Australia Ltd)

14

Hunt et al CSIRO report (fig. 10) analysis diagram page 23

15

ESSO Australia (1984) report pages 9 (2) and 71 (60)

16

Thornton report Oil occurrence in ESSO stratigraphic corehole C7029 Gloucester

17

Centre for Coal Seam Gas, University of Queensland - Peer Review Report dated

18

EnRiskS report dated 28 January 2015

19

DRE Evidence Matrix
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