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This presentation has been prepared by Sinclair Knight Merz (SKM) and comprises
slides for a presentation concerning SKM. All views expressed are those of the
presenter.

Except as advised, copyright and any other intellectual property rights in this
presentation including text, graphics and layout rests exclusively with the Sinclair
Knight Merz Group.

Except as advised, you may reproduce or distribute content from this presentation for
personal and non-commercial purposes, or for purposes permitted by law, provided
any reproduction is unaltered and a full attribution of the source is provided. If you
wish to make any other use of this material, you must seek prior written permission.
To ask for permission or for other information, please contact:
information@globalskm.com.

The SKM logo is a trade mark of Sinclair Knight Merz Pty Ltd.
Copyright © 2013 Sinclair Knight Merz Pty Ltd. All rights reserved.
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Where are SRB found?

* Most commonly found in environments where no oxygen is
present (anoxic conditions)

 Environments where sulfate is present

For example:

- Surface water

- Deep groundwater

- Seawater

- Plumbing systems
-  Water softeners

- Water heaters
- Deep sea

hydrothermal vents

- Human gut

UNCONFINED AQUIFER

CONFINED AQUIFER
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T Soft hot water
{10 sinks, ctc.)

\  Hard water
(1o tailets, otc.)

Bypass valve . Shutoll
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Health effects from SRB?

* No direct health implications for SRB in water
- Water alone containing H,S (not sewage) does not cause disease

- Australian Drinking Water Guidelines (ADWG, 2011) have no guidance of
acceptable levels

* Health impacts generally arise from exposure to high concentrations of H,S
gas (acceptable limit is10ppm) or prolonged exposure at low concentrations

- Rotten egg odour increases as the gas becomes more concentrated.

— Dangerous at concentrations above 30ppm as the smell is difficult to identify.
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SRB and Coal Seam Gas (CSG)

* Methane is not produced in coal seam groundwater containing sulfate
concentrations above 500mg/L (Van Voast, 2003).
H,S gas is produced instead.

- However, natural geochemical processes remove sulfate from groundwater
over time, which eventually depletes SRB.

Allows methanogenic bacteria to dominate and produce methane within the coal
seam.

As a result, CSG wells are generally unrelated to wells which may contain SRB

SINCLAIR KNIGHT MERZ | achieve outstanding client success achieve.
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h SINCLAIR KNIGHT MERZ

“Groundwater is the core issue”

Great Artesian Basin (GAB) in NSW

Dr. Richard Cresswell
Practice Leader: Coal Seam Gas related Groundwater

achieve outstanding client success




8/8| ul 8joyaloq 1Sl



History of development

Pre-1960s
Pastoral water use
uncontrolled bores and pressure decline
irrigation development in some areas

1970s - present
Mining developments (Olympic Dam, etc.)
Petroleum resources (natural gas, coal)
Bore rehabilitation scheme
EPBC Act, 1999 (protection of springs and habitats)

Outlook 2010 - 2050
Increasing demand for coal seam gas (water extraction: disposal)
Further mining development
Climate change
Compliance with EPBC Act
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A few statistics

Area of the GAB 1.7 x 108 km?
Max depth 3,000 m
Volume of water stored [8,700 km3

Bore discharge
(>5,000 bores)

5 x 108 m3/yr

Total est. discharge

1.2 x 109 m3/yr (?2?)

Estimate Recharge

1 x 10% m3/yr

Water age

Up to 2 million years

SINCLAIR KNIGHT MERZ
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Updating the Conceptualisation of the GAB

* Knowledge of the GAB is continually advancing
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* New research provides a better understanding of the GAB
* Enables future management to consider the complexity where appropriate

The complex structure of the GAB governs groundwater conditions
* Importance of potential vertical movement across layers
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Connection between
Surat Basin and
alluvium

=>Likely to be both
recharge into and
discharge from the GAB to
overlying alluvial aquifers

Alluvial aquifer water level
T e

(R Pt m Clastmiray wiesal muiies hegrves

T rema m Qietiary sl e e
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SINCLAIR KNIGHT MERZ

Dr Richard Cresswell

rcresswell@globalskm.com
+61 417 063 993
Visit: www.globalskm.com
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