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= What is CSG ?

o0 A CSG is predominately

e methane (CH4)

Coal seam gas process

0 A Formed by either

----- thermogenic or

.....

. . Legend P =
i biogenic processes > Gas J e
e »Water Treatment plant

o A CSG is attached

il (adsorbed) along
RS fracture surfaces
sl (cleats) in the coal
il beds

.2 A CSGis held in place
SEeE by hydrostatic (water)

----- pressure

.....

© State of Queensland, 2013

Department of Natural Resources and Mines ms



" How is CSG Produced ?

g b ke Coal Seam Gas (CSG) Weler|

N Ground Surface

A Drilling well into the coal seam
271 A Isolate all other formations with steel casing and cement grout to seal the
o well

.. A Pump groundwater to lower the head and reduce hydrostatic pressure

.:2: A Water and gas flow to the surface and the gas is separated and collected

» Department of Natural Resources and Mines »
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it A Gas wells vary in depth from

i 200 m to 1700 m deep

it A Wells spaced from 750m to

BEEE 1000m apart

it A 400-500 new wells per year per
G company

.. A Gas treatment plants
approximately 18-20 km apart.
e Associated ponds 50-100 ha in
S size

::0 A Reverse osmosis water treatment
SRS plant typically services 4-5 gas
e treatment plants

.0 A Grid work of roads, gas and water
collection pipelines

» Department of Natural Resources and Mines »
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CSG Supply Chain Overview

----- 5 CURTIS ISLAND
..... & : LNG PLANT

..... TEMPORARY WATER
""" STORAGE PONDS

\ ! “, | ‘,*
GAS SUPPLY &
..... ELECTRICITY GENERATION

S cse wells @ GAS
Aol =i G \\/ATER

@ State of Queensland, 2013
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Hydrogeology of the
Surat Basin
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Geological
Basins in
Queensland

© State of Queensland, 2013
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S Surat Basin overlying Bowen Basin
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1) CSG DevelOpment and

projections for

e groundwater impacts in

e the Chinchilla district
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-----

2. Coal Seam Gas development in Queensland

-----

..... Legend

..... - Petroleum Leases

..... - Exploration Permits
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. Coal Seam Gas development in Queensland

..... @
----- Legend

..... &

..... L - Water Bores

: : -Petroleum Leases
I [ Exploration Permits

.....

.....

@ State of Queensland, 2013
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. Coal Seam Gas development in Queensland

..... Legend

..... 0

..... &, CSG Wells
""" . - Water Bores
""" '.’ - Petroleum Leases
: £ -Explorah'on Permits

""" GLADSTONE

@ State of Queensland, 2013
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Chinchilla CSG Net Area
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Water Bores

Chifchilla o
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i Lowering Heads in One Aquifer can Potentially

2 Induce Water Flow from Adjacent Aquifers
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::: Conceptual Drawdown Impacts from Santos EIS

----- L CSG Extraction Wells K

..... ) |
..... | Groundwater Wols for Privato Use and Moritoring | LWMMMWNMM-»;

""" == | Sentos Monitonng Vidrating Wire Santos Monitering |
Bore " Bores

e e

.....

------------ Walloon Coal Measuree Potensometric Surfsce
Hutton Sundsione Potentiometric Surtsce

.....

..... o = — Procpice Sendsione Patertometric Surloce

----- Gubbaramurda Sandstons Potatiomatric Surface
TUUUUFE ¥ T ReoukentWaker Level in Bore Comegpending o Potenometic Surfece
""" ] Screenad inerval

..... —aslP  Ohecad e

v e = e = Unconormiy Golder for Santos GLNG

.....
.....

@ State of Queensland, 2013

.- Department of Natural Resources and Mines  mws



Queensland

water

p/ Commission
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Long Term Affected Areas

_

%
Ehinchilla Weir

,Q

‘/‘\rchers Crossing
Chinchilla®Kogan Roeadibridge

©:2014,Google

) 5N
Image Landsat GO()SIe earth
O]

=
Imagery Date: 4/10/2013  26°49'49.09" S 150°4321.40" E elev. 324 m eye alt 106.51 km

Department of Natural Resources and Mines




He CSG Impact

i Investigations on water

11 bores

Department of Natural Resources and Mines



CSG Compliance Unit (CSGCU)
A A one-stop shop for

i1 community/landholder issues, concerns

5 or enquiries relating to CSG

10 A Department of Natural Resources and

 Mines

22 A Amultidisciplinary team with expertise in:

RS AGroundwater

il AEnvironmental management

H ALand access and compliance; and

i ACommunity engagement

.22 A Investigates landholder complaints

130 relating to CSG industry, including

.22 complaints about water bore impacts

Department of Natural Resources and Mines



2. Groundwater Investigation & Assessment

2 Team (GIAT)

A Comprised of 11 staff

- A Qualifications in geology,

i hydrogeology, environmental

1 engineering

- A Individuals with decades of

1 practical experience in geology,
% g groundwater assessment and water

S bore construction

Department of Natural Resources and Mines



. Groundwater Investigation & Assessment

-:: Team (GIAT) Responsibilities

<A Audit water monitoring bore

.2 construction, well completion

2 reports for water monitoring bores

0 and water sampling procedures

----- Coal Seam Gas
""" Engagement and Compliance Plan 2013

:: A Engagement with industry and

o community stakeholders on CSG

.. development and impacts

Department of Natural Resources and Mines



2. Groundwater investigations of potentially

Impaired bores

- Common concerns

= A Falling water levels

| A Diminished Supply

A Change in water quality

A Increased gas in bore

1 A Indirect issues

o A What aquifer is my bore targeting?

o A 1s my bore registered/authorised?

Department of Natural Resources and Mines



i Investigation into a report of diminished supply

..... A Compile and review available information in order to develop a conceptual

i understanding of:
B A The hydrogeology of the area

..... A The construction of the bore in question

re 2 A The CSG activities in the area

--::- A Undertake site visit(s) in order to:
h A Take water level readings

----- A Undertake pump tests

EEES A Confirm bore construction details and assess current condition (this may involve taking a

downhole video)
A Consider:

..... A History of regional declines

""" Water extraction from surrounding CSG wells and the potential for impacts to the bore in
_____ guestion

A
R A Water extraction from surrounding water bores and the potential for impacts to the bore
A

""" In question
S i Potential problems with the bore construction

Department of Natural Resources and Mines



-~ Investigation into a report of diminished supply

# Legend
. Geological Formations 1" 7] Major Aquifer, Springbok SS
. : I Aquiterd, Griman Ck Fm Surat Siltstone and Wallumbilla Fm I Acuiters, Springbok SS (lowen)
‘ y Major Aquifer, Bungil Fm and Mooga SS :l Aquitard, Walloon Coal Measures (upper)
. . D Aquitard, Orallo Fm - Productive Coal Measures, Walloon Coal Measures
; ; B Voo Aquiter, Guoberamunda S [ Aquitard, Walloon Coal Measures (lower)
X - Aquitard, Westbourne Fm - Major Aquifer, Hutton/Marburg SS
; . This cross section has been constructed using model layers produced for the Surat Underground Water Impact Report.
" Some local scale variation in depths may not be shown due to the scale of these layers.

Condabri 211

Gubberamunda SS

Metres Above Sea Level

8

36.05

w
u

: === Eaaaea e .
:

Static Head Pressure (m)
[ w
wu o

1 0‘72

.

Metres
= 15

t ; T o S o o O e s o = Mo S ey e e
& ' W O ~N S 0 w0 O ™N T 0 0 o =
* . ohhhhhgggggmmmmm§8§§§ﬁﬁ
# " [ TR = TR = TR = T = TR = T = T = T = T = T = 0 T = o T = o TR = 3 O = 3 I =3 | o o

L B B I = T o D O O T IO o T o O o B o B o O N O o O O o O o O |
‘ i Year

« v + + » ©5tate of Queensland, 2013

.- Department of Natural Resources and Mines  mws



i Investigation into a report of diminished supply

..... A Compile and review available information in order to develop a conceptual

i understanding of:

..... A The hydrogeology of the area

..... A The construction of the bore in question

re 2 A The CSG activities in the area

..... A Undertake site visit(s) in order to:

..... A Take water level readings

I A Undertake pump tests

g A Confirm bore construction details and assess current condition (this may involve taking a

..... downhole video)

.- A Consider:
i A History of regional declines

g A Water extraction from surrounding CSG wells and the potential for impacts to the bore in

..... question

S5 A Water extraction from surrounding water bores and the potential for impacts to the bore

----- In question

RS A Potential problems with the bore construction

%8s A Action
Communicate findings to the landholder and relevant CSG company
Direct CSG company to make good
Recommend continued monitoring
Eliminate CSG activities as a potential cause

Too To Too To

Department of Natural Resources and Mines



=i Investigation report

----- Contents
I Groundwater Investigation and Assessment Team 2
_____ INVESTIGATION REPORT SR .
SRR R BORE RN 123456 1  Background 3
: 2 Desktop Investigation 3
= % A g 21 Geology 3
: JOhn Smlth 22  Hydrogeology 4
T 23  Groundwater Data Base Records 4
P Roma 24 Drilers records 4
: 25 Waterbores in area (GWDB) 5
P 26  Water Authority 5
""" 27 Codie24 5
oo AL 2.8 Baseline assessment 5
DS R 3 Field Investigation 6
AR 3.1 Initial Visit 8
o e R 314 Field testing equipment 6
..... 3.1.2  Landholder discussion 8
P e e 3.1.3  Activiies on site Z:
« 6o oas 314 Observations 8
i Wi 4  Investigation outcomes
awom 41 RN
: = 42  Borewaterlevels 8
: 5 Glossary 10
i APPENDIX A Schematic of bore "
S W Appendix B —Photo of bore 17
""" Appendix C — Photo of bore and pump column 17
« s ows Great state. Great opportunity.

@ State of Queensland, 2013
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i | mpl ement and Report

B Independent Bore Monitoring Program

1 &

3 CSG Online and CSG Net

Department of Natural Resources and Mines
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- Previous CSG Groundwater

Monitoring Arrangements

Audited monitoring from
dedicated monitoring bores

Company
monitoring

Government and private bores
manually measured 17 4 times/yr

300 bore
s i ae monitoring
network

Department of Natural Resources and Mines



it Independent Bore Monitoring Network within

- the Surat Cumulative Management Area

DNRM Northern Region

ié)NG'lEAO*

DNRM Central Region

Legend
DNRM 300 bore Monitoring Network
@  Artesian
¢  Sub-Artesian
X Campbell Logger installed
I:] DNRM Regions (Inland)
Exploration Permits (Jan2014) .
E St CMA ‘qz.\; DNRM South Region
Petroleum Leases (Jan2014) |
Condamine Alluvium
=  DNRM Regional Office

100 200 D0km / CSG Compliance U nit - Groundwater Investigation & Assessment Team

300 Bore Monitoring Network 2013
Main Categories
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T Transitioning to

11 ORenewed CSG Groundwat

Arrangement so

Audited monitoring from
dedicated monitoring bores

Company
monitoring

At least 60 strategically located bores
equipped with loggers and telemetry
and monitored continuously

zai CSG
Online

Broadscale monitoring
it CSG Net

of up to 500 private
bores by landholders

Department of Natural Resources and Mines



1 CSG Online

- Installation of 60

. continuous
12 monitoring loggers

3 year program to

2 July 2017

=216 loggers installed

- at December 2014

** Available to public
0Ll ve -Bnedd On

epartment of Natural Resources and Mines




=i Broad objectives of CSG Online

1 A Monitoring impacts of CSG extraction

= A Cross check industry monitoring

A Contributing to the improvement of local knowledge

it surrounding aquifer performance and characteristics

18 as being promoted by CSG Net

Department of Natural Resources and Mines



CSG Online
Water level data made available via CSG Globe

K Google EarthEC 0
Ele Edit Yiew Jools Add Help

¥ Search

Search QLD Govermment Lot Plan (1/RP1)
Address (1 Bowen Street Banana)

Search

History

» Places

¥ Layers

B % globeinformation.qld.govau/csg

# M & giobe.information.qld.govau/qldglobe

-+ Boundanes
Road & Rail Centre Lines

Land Parcel Tenures
Rivers & Basing

[ Contours

& ImageryFoatprint
7@ Category globes

2 Que

sland Topographic Map (QTopo)

te of Queer
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=i Coal Seam Gas Globhe

A The Coal Seam Gas Globe is available as an

- additional layer after you have installed the

1155 Queensland Globe

A The Queensland Globe is implemented inside the
Googl e BpplicationE

Both are part of the Quee
116 open data strategy

Department of Natural Resources and Mines



Coal Seam Gas Globhe

startedé

Gett

|l ng

Home / Mapping and data

Mapping and data
Maps +
Queensland Globe [ -]
About Queensland Globe

Install Queensland Globe for
Mac or PC

Install Queensland Globe for
mobile devices

Recommended settings
Using the Queensland Globe

Using the Coal Seam Gas
Globe

Using the Mines Globe

Using the Vegetation
Management Globe

Queensland Globe for G2€ +

Surveying
Place names +
Geospatial data +

<« C' | [ www.dnrm.gld.gov.au/mapping-data/queensland-globe

ﬁ Queensland Government

Department of Natural Resources and Mines

Mapping and data }

Queensland Globe

Queensland Globe

About Queensland Globe

Queensland Globe is our mapping
and data online interactive tool

Install Queensland Globe
for Mac or PC

Instructions for installing
Queensland Globe on Mac or PC

Install Queensland Globe
for mobile devices

Instructions for installing
Queensland Globe on maobile
devices

Recommended settings

Recommended settings when using
Google Earth

Using the Queensland
Globe

How to use the Queensland Globe

e =

Site map  Contact us

1 M

Using the Coal Seam Gas
Globe

How to use the Coal Seam Gas
Globe

Using the Mines Globe

How to use the Mines Globe

Using the Vegetation
Management Globe

How to use the Vegetation
Management Globe

Queensland Globe for
G20

About Queensland Globe for G20 |
Install Queensland Globe for G20 on
Mac, PC or laptop| Recommended
settings

www.dnrm.gld.gov.au/mapping-data/queensland-globe

@ State of Queensland, 2013
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Accessing CSG Online data
Via CSG Globe

b Google Earth EC
Fle Edt View Iools Add Help

arch

Qld Address (80 George St Brisbane)
Lot Plan (1/RP1) [Search LD Government
Search

History

» Places

¥ Layers

4 B = globeinformation.gld.gov.au/c
e inform

Queensland Topographic Map (QTopa)

Mage S A France

Eye alt 11687.79 km C
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Accessing CSG Online data
Zoom to area of interest

L Google Earth EC
Fde Edt View Tools Add Help

¥ Search

Qld Address (80 George St Brisbane)
Lot Plan (1/RP1)  Search QLD Government

Search

» Places

¥ Layers
4 W& globeinformation.qld.gov.au/esg/
Y@ Coal sesm gas globe information
[ Petroleum Industry
+ W [J Groundwater
1 ® Registered water beres (DNRM and private)
Current water level monitoring bores (DNRM)
Past water monitoring and investigation boc..
Water monitoring bores with near real time
All mine monitoring water bores (DNRM an.
Mine monitoring water bores with water lev..
[ Surat cumulative management area (OGIA)
4 W= globeinformation.qld.gov.au/gldglobe/
7 o Imagery
4 ® Temin
v @ Quesnsland ¢ lnformation
4 W places
Y| ® population Centres
4 Other Places
[ Boundaries
W7 Road & Rail Centre Lines
") Addresses
Land Parcels
Land Parcel Tenures
[ Rivers & Basins
[ contours
& ImageryFootprint
@ Category giobes
B Queensland Topographic Map (QTopo)

v
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Accessing CSG Online data
Select nWater monitor

L Google Earth EC
Fde Edt View Tools Add Help

¥ Search

Qld Address (80 George St Brisbane)
Lot Plan (1/RP1)  Search QLD Government

Search

» Places

¥ Layers
4 W& globeinformation.qld.gov.au/esg/
Y@ Coal sesm gas globe information
[ Petroleum Industry
+ W [J Groundwater
1 ® Registered water beres (DNRM and private)
Current water level monitoring bores (DNRM)
Past water monitoring and investigation boc..
Water monitoring bores with near real time
All mine monitoring water bores (DNRM an.
Mine monitoring water bores with water lev..
[ Surat cumulative management area (OGIA)
4 W= globeinformation.qld.gov.au/gldglobe/
7 o Imagery
4 ® Temin
v @ Quesnsland ¢ lnformation
4 W places
Y| ® population Centres
4 Other Places
[ Boundaries
W7 Road & Rail Centre Lines
") Addresses
Land Parcels
Land Parcel Tenures
[ Rivers & Basins
[ contours
& ImageryFootprint
@ Category giobes
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Accessing CSG Online data
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2. Review data on the Water Monitoring Portal

Direct links to all CSG Online sites
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