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QUESTION ON NOTICE

Inquiry into Coal Seam Gas

DUE AT Legislative Council: 30 January 2012

DEPARTMENT OF PRIMARY INDUSTRIES
Sydney Catchment Authority

Inquiry into Coal Seam Gas

Issue:

Michael Bullen, Chief Executive Sydney Catchment Authority, appeared before
the Legislative Council’s General Purpose Standing Committee No. 5 on 12
December 2011. A number of questions at the hearing were taken on notice.
Answers to questions on notice and corrections of the transcript are due to the
Committee’s secretariat on 30 January 2012.

Response prepared by Dominika Rajewski, Senior Policy Officer

Simone Greenaway, Executive Director Governance

Michael Bullen, Chief Executive



QUESTIONS ON NOTICE:

QUESTION

The Hon. JEREMY BUCKINGHAM: You said that you considered exploration
low risk. What is your view of the other processes: pilot production, production,
pipelines and ongoing maintenance? Has the Sydney Catchment Authority done
a risk assessment of the various phases of coal seam gas development? What is
that assessment?

Mr BULLEN: In some ways this is a hypothetical question because at the
moment the only approval is for exploratory drilling. The most recent Department
of Planning decision makes it very clear that this approval is for exploration
drilling only and any subsequent activity would be subject to a completely
separate planning proposal and consideration by Government. To come to the
other part of the question that you asked, the SCA, as part of its due diligence
about understanding this industry, has gone through and looked at the various
phases of the operation of coal seam gas and considered other potential impacts
on the environment as this activity may proceed and made a determination that
the risks can be greater as it moves to dewatering and fracturing, for example,
and also in relation to production. If production requires the clearing of
vegetation, for example, within an area of operations then there is a potential for
risk to water quality as a result of that.

The Hon. JEREMY BUCKINGHAM: Is that a formal process you have done? Did
you commission work from staff on that? Did you produce a strategy document or
a paper in that regard?

Mr BULLEN: No, we did not produce a paper but we looked at the range of
activities and produced a table that identified what those risks may be. In doing a
risk assessment process, there are a number of things that are considered. In a
risk assessment process there are two outcomes. One is a risk where that activity
is not modified or mitigated. Then there is a residual risk after mitigation and
modification actions are undertaken.

The Hon. JEREMY BUCKINGHAM: Can you table that risk assessment?

Mr BULLEN: I will take that on notice and provide it to the Committee.

ANSWER

The general coal seam gas project stages are attached at TABLE A, Apex
exploration drilling program at TABLE B and the risk assessment at TABLES C
and D.

QUESTION

The Hon. RICK COLLESS: What can you tell us about the Wingecarribee area
from your experience? What can you tell us in general terms about the depth of
the aquifers in that area?

Mr BULLEN: | would have to take that question on notice and we will be able to
come back to the Committee on it.



ANSWER

Based on two borehole data logs located near the Wingecarribee area (Figure 1)
and general hydrogeological knowledge of this area there are six main
groundwater aquifer systems:

1. Hawkesbury sandstone — with an average depth of around 150 metres and
with variable thickness from 90 to 300 metres, this is the most significant
aquifer.

2. Bulgo sandstone — has an average depth of about 200 metres and with
thickness of about 20 metres.

3. Scarborough sandstone — has an average depth of 230 metres and
thickness of about 30 metres.

4. Tertiary basalt — about 30 metres thick. Rocks provide localised groundwater
systems in a series of disconnected aquifers. Groundwater discharge from the
base of the basalt layer via seeps and springs provides baseflow to
Wingecarribee Swamp and groundwater dependent ecosystems. Recharge is
primarily from infiltration of rainfall at outcropping along ridgelines.

5. Alluvium/colluviums outcrops — alluvial and colluvial sediments contain
small perched groundwater resources which are recharged from rainfall and
runoff from the valley sides. Hydraulic conductivity is likely to be high with
water moving to either a nearby seep or spring, or directly to the swamp.

6. Peat swamp deposits — the depth of peat ranges from 3 to 10 metres.
Relatively little is known about the groundwater conditions in the peat.
Desiccation cracks formed during the peat swamp collapse have likely
increased the porosity of this layer. The swamp receives water from direct
infiltration, surface run off and groundwater discharge from the Hawkesbury
sandstone or tertiary basalt aquifers.

QUESTION

The Hon. RICK COLLESS: The bores that were drilled for exploratory purposes
have since been rehabilitated. Do you have access to the bore log information
which would describe the strata and what they found underground as they were
drilling, I would assume?

Mr BULLEN: Yes, | would presume so. | will have to take that on notice though.

ANSWER

The SCA has access to most of the exploration bore logs. This information is
provided to the SCA in mining and coal seam gas applications. It is also available
from the Primary Industries web site:
http://www.dpi.nsw.gov.au/minerals/geological/online-services/minview

There is a requirement that all boreholes drilled for coal mining, mining gas and
coal exploration are included in the exploration licences. The bore hole logs and



all geological information can be obtained from the ‘Sydney Basin Reservoir —
Prediction Study’ published by NSW Department of Primary Industries in 2008.

Geological cross-sections have been developed by the SCA’s science team and
are attached at Figures 2, 3, 4, 5 and 6. Location of boreholes in the mining
areas is shown in Figure 7.

QUESTION

The Hon. Dr PETER PHELPS: What is the smallest dam you have in that
southern region?

Mr BULLEN: | would have to take that on notice.

ANSWER
Nepean Dam.

QUESTION

The Hon. SCOT MacDONALD: We visited Camden on Friday and we were told
that has been operating for 10 or 15 years. Have you recorded any impact on
Sydney's water quality from those activities?

Mr BULLEN: As | outlined to Mr Colless earlier, the Camden gas field is outside
the Sydney Catchment Authority's area of operation. In relation to monitoring, we
do not do specific monitoring around the AGL project. What we do monitor is the
water quality in the upper canal and at this stage—and | would need to double-
check this—we have not seen any change in the water quality in the upper canal
as a result of the activity.

ANSWER
There have been no impacts on water quality in the Upper Canal from the
Camden gas project.



TABLE A General CSG Project Stages

Stages of CSG Project Development (as presented by CSG companies)
1 Consultation
2 Scouting

3 Exploration and pilot programs
4 Construction and production
5 Maintenance and rehabilitation

Exploration to Development Stages
1 Exploration (pre-pilot)

2 Pilot/Appraisal
3 Production

Exploration Phase (pre-pilot)
The exploration phase determines whether the gas resource is economical and if exploration should proceed

to field development.
The exploration activities generally include:
= Regional basin studies (desktop);
= Seismic survey;
= Generation of 3D geological models;
= Drilling of several types of exploration holes/wells:
o core holes (collection of rock samples);
o stratigraphic holes (open wells for geophysical logging); and
o exploration wells (design to allow pump testing to determine likely' gas and water production
volumes).
The purpose of core and stratigraphic bores drilling is to obtain information on:
= Geology - depth and thickness of coal seams (net coal);
= Gas content and composition;
= Gas saturation; and
= Coal seam permeability (down-hole testing).
Each core hole has site specific design. Drilling of cores holes and down-hole testing is usually completed
within month or two. When logging and testing is completed, core holes are plugged and abandoned (sealed
from the bottom to surface with cement) or capped for potential future use.

Pilot and Appriasal Phase

The purpose of pilot testing (or appraisal testing) is to assess the potential gas reserves in the area and
potential environmental impacts. The exploration wells (single or up to 5) produce water and gas and should
be fully cased and cemented in place. The casing is perforated at the coal seam to allow the flow of water and

gas from the seam. The purpose of pilot/appraisal testing is gathering data on:

» |nitial water rates (how much water per day);

» Duration of dewatering and how fast does the rate decline;

= Peak gas rate; and

» Water quality.

Pilot test wells operate for several months (~ 6 to 12) to collect necessary data.



TABLE B APEX Exploration Drilling Program

Purpose
1 Assess a commercial potential of goaf gas extraction accumulated in old mining works

2 Asses coals seam gas in unmined coal seams (lower lllawarara seams)

Project involves:
Drilling of 3 types of wells:

14 goaf gas extraction wells located over abandoned mines
2 mine workings to assesing gas in the
2 core holes from unmined coal seams (lower lllavarra seams)

Data collection '
geophysical logging, core testing, innitial indication of water production
Timing:
Data collection will take approximatelly one week per well

Other:
Fraccing will not be used
Drilling fluids will contain KCl
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Fig 1. Location of Boreholes in
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Legend Flgure 7: Locatlon of Boreholes and
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Groundwater_Bore_Data_(Reports) SCA Area Of Operat|0ns
4,900 2,45 0 4,900 Meters

Groundwater Bore Data (DPI Study) ' .
HN T




