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2. General Information 
2.1 Purpose  

The purpose of this IERP is to describe the process to be followed to effectively manage site level 
incidents and emergencies which could affect the production, supply or quality of coal seam gas 
water which may affect the Condamine town potable water supply.   

2.2 Scope 

An incident or emergency is defined as a deviation in normal operations requiring specific steps to 
recover and return the activity to normal.   

Incidents and emergency groupings covered in this plan include: 

• Contamination of feed water with the potential to affect CSG final water quality; 
• Treatment process failure resulting in exceedance of CSG final water quality limits; 
• Exceedance of CSG final water quality limits for any other reason; 
• System failure resulting in loss of containment; 
• Operational failure resulting in loss of containment; and  
• Pond failure leading to loss of containment. 

2.3 Identifying Plausible Incidents and Emergencies  

The incidents and emergencies deemed to present a plausible risk to public health have been 
identified using a standard consequence rating and likelihood risk matrix.  It is noted that for the 
purpose of this IERP consequence ratings were defined with respect to potential impacts on public 
health including exceedance of CSG final water quality limits, public health impacts, disruption to 
the Condamine drinking water supply and consumer confidence.   

Table 7: Public Health Risk Consequence Categories 

 
 CSG final water quality 

limit exceedance 
Public Health 
Impact 

Disruption to Condamine 
drinking water supply 

Consumer 
confidence 

CA
TA

ST
RO

PH
IC

 6
 

Significant exceedance 
of CSG final water 

quality limits. 

Fatality or serious 
irreversible 

disability to one 
or more persons.  

Permanent shut down of 
drinking water supply. 

National media 
attention with 

political 
involvement.  

Complete loss of 
consumer 

confidence. 

CR
IT

IC
A

L 
5 

Significant exceedance 
of CSG final water 

quality limits. 

Significant long 
term illness to 

multiple 
community 
members. 

Significant long term 
disruption to drinking 

water supply. 

National media 
attention for >2 
days.  Significant 

public outcry. 

M
A

JO
R 

4 Significant exceedance 
of CSG final water 

quality limits. 

Significant but 
temporary illness 

to multiple 
community 
members. 

Significant but temporary 
disruption to drinking 

water supply.   

National media 
attention for 1 

day.  Community 
outcry. 

SE
RI

O
U

S 
3 

Significant exceedance 
of CSG final water 

quality limits. 

Minor temporary 
illness requiring 

medical attention 
to one or more 

persons. 

Minor short term 
disruption to drinking 

water supply with no long 
term impacts. 

Heightened 
community 

concern 
attracting 

local/state media 
attention. 
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 CSG final water quality 

limit exceedance 
Public Health 
Impact 

Disruption to Condamine 
drinking water supply 

Consumer 
confidence 

M
O

D
ER

A
TE

 2
 

Significant exceedance 
of CSG final water 

quality limits. 

No identified 
health impacts. None. 

Concerns raised 
by local 

community. 

M
IN

O
R 

1 Any exceedance of CSG 
final water quality 

limits. 
None. None. No community 

involvement. 

 

2.4 Training  

All site personnel must be given specific instructions and training on how to respond to incidents 
and emergencies including implementation of this IERP.  

2.5 Drills and Exercises 

Drills and exercises must be carried out to ensure that everyone is familiar with the actions to be 
taken in the event of an incident or emergency situation.  Responses to scenarios will be discussed 
in conjunction with toolbox talks at site. 

Bi-annual drills or exercises must include escalation processes to involving GEMT/CMT.  

The effectiveness of each exercise is to be evaluated and documented in conjunction with the SERP.  
Where inadequacies are identified they should be addressed through assigning appropriate 
corrective actions and ensuring that the actions are performed and closed. 

2.6 Review and Update 

The IERP will be reviewed and updated as necessary in response to one or more of the following: 

• telephone and personnel details every 6 months; 

• documented procedures every year; 

• when major changes which may affect the Incident and Emergency Response coordination or 
capabilities have occurred; 

• following routine testing of the plan; 

• after an actual incident or emergency; or 

• before installing and commissioning new plant and equipment. 

During the review, the following aspects are also to be considered:   

• lessons learned from an incident or emergency; 

• changes in legal requirements; 

• improvements to effectiveness in terms of response strategy, management and communication; 

• developments in the latest techniques and technology in handling an emergency; 

• changes to, or movement of people within our organisation; 

• changes to contact numbers of internal and external organisations; and 

• revisions to existing, or availability of, emergency management tools and equipment and 
resource suppliers and contractors. 
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3. Roles and Responsibilities  
3.1 General Responsibilities 

All personnel on site will: 

• Immediately report an actual or potential incident or emergency; 

• Follow directions of the Site ERT leader; and  

• Be aware of the site emergency procedures and muster point. 

Table 8: Roles and Responsibilities 

ROLES AND RESPONSIBILITIES 

First Responder 

Remove yourself and others from danger;  
Activate ESD/isolate equipment as necessary;  
Raise the alarm (report location, type and extent of incident) by radio or 
telephone to Site ERT Leader (if applicable); and 
Provide First Aid to any injured persons, as required and if qualified to 
do so; and Muster (if required). 

Site ERT Leader  
(Site Superintendant 
or APLNG & CSG 
Water Manager) 

Assess the incident and determine if the IERP is to be activated; 
Notify the Department of Environment and Resource Management Office 
of the Water Supply Regulator and the Western Downs Regional Council, 
if required; 
Liaise with Site Superintendent/ Water Manager/ GEMT leader; 
Provide guidance on response method; and  
Direct Site ERT Members in the response relevant to the scenario. 

Site ERT Members Respond to the situation as directed by the Site ERT Leader.  
 

If the Site ERT Leader is unable to undertake their responsibilities an alternate or delegate Site ERT 
Leader must be appointed to ensure the Site ERT continues to function.  

In the event of a Critical or Major incident, additional resources and support can be requested as 
necessary by the Site ERT Leader from the Origin Emergency Framework. The roles and 
responsibilities for the emergency teams are addressed in the GEMP and our CMP. 

3.2 Organisational Responsibilities and Emergency Response Framework 

 

 

 

 

 

 

 

 

 

 

 

3.3 Public Health Risk Incident and Emergency Response Matrix 

The public health risk incident and emergency response procedures are summarised in Table 9. 

Group Emergency Management Team 

Site Emergency Response Team 

CSG Business Incident Management Team 

Group Emergency Management Plan 

Crisis Management Team Crisis Management Response Plan 

Group Emergency Management Plan 

Site Incident or Emergency 

Incident and Emergency Response Plans 
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Table 9: Public Health Risk Incident and Emergency Response Matrix 

 INTERNAL NOTIFICATION EXTERNAL NOTIFICATION MONITORING REPORTING FURTHER ACTIONS 

LOW 

Site Superintendent 
CSG Water Manager 

Office of the Water Supply 
Regulator (DERM) 
Western Downs Regional 
Council 

Review available data 
Contact lab and expedite 
results of most recent 
sampling event 

Interim report to OWSR 
within 24hours 
Complete incident report to 
OWSR on resolution of 
incident 
Event to be logged in OSIS 
within 48 hours 

Stop discharge to 
Condamine River/ WTF 
recirculation mode until 
further notice 
Keep OWSR/ WDRC well 
informed  
Provide additional 
assistance to WDRC as 
required 

MEDIUM 

As above As above plus Emergency 
Services of required 

As above plus commence 
additional sampling from 
discharge point and/or 
Condamine River 

As above As above 

HIGH 
As above plus  
CSG Incident Management 
Team 

As above As above plus commence 
water sampling at 
Condamine Weir 

As above Initiate community 
consultation in conjunction 
with WDRC 

SEVERE 

As above plus  
Group Emergency 
Management Team 

As above As above plus commence 
water sampling of 
Condamine water supply 

As above In conjunction with WDRC 
consider flushing the 
Condamine water supply 
alternative water supply 
arrangements 

EXTREME 
As above plus Crisis 
Management Team 

As above As above As above 
 

Activate Crisis Management 
Plan 
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4. Contamination of Feed Water 
Changes in feed water quality have the potential to affect CSG final water quality.  Possible sources 
of feed water contamination include but are not limited to: 

• Changes in coal seam water quality;  
• Contamination of feed water ponds as a result of natural processes (ie algae growth); and 
• Intentional contamination of feed water (ie Sabotage). 

 
CONTAMINATION OF FEED WATER WITH THE POTENTIAL TO AFFECT CSG FINAL WATER QUALITY 
First Responder  
• Remove yourself and others from danger;  
• Activate ESD/isolate equipment as necessary;  
• Raise the alarm (report location, type and extent of incident) by radio or telephone to Site ERT 

Leader (if applicable);  
• Provide First Aid to any injured persons, as required and if qualified to do so; and Muster (if 

required) 
Site ERT Leader 
• Assess the incident and determine if the IERP is to be activated; 
• Notify the Department of Environment and Resource Management Office of the Water Supply 

Regulator and the Western Downs Regional Council, if required; 
• Liaise with Site Superintendent/ Water Manager/ GEMT leader as appropriate; 
• Provide guidance on response method; and  
• Direct Site ERT Members in the response relevant to the scenario. 
Response Plan  
Initial Response  LOW 

• Stop discharge to Condamine River/ WTF recirculation mode until further 
notice 

Internal 
Notification 

• Site Superintendent 
• CSG Water Manager 

External 
Notification 

• External notification required in initial response 
- Office of the Water Supply Regulator (DERM) 
- Western Downs Regional Council 

Monitoring  • Review available date 
• Contact lab and expedite results of most recent sampling event 

Reporting • Interim report to OWSR within 24 hours 
• Complete incident report to OWSR on resolution of incident/ emergency 
• Event to be logged in OSIS within 48 hours  

Escalation 
Triggers 

• Magnitude of exceedance  

• Exceeding contaminant  

Additional 
Response 

MEDIUM Contact Emergency Services (if required) 
Commence additional sampling from discharge point and/or 
Condamine River 

HIGH  Contact CSG Incident Management Team 
Commence sampling at Condamine Weir 
Initiate community consultation in conjunction with WDRC 

SEVERE 
 

Contact Group Emergency Management Team 
Commence sampling of Condamine Water Supply 
In conjunction with WDRC consider flushing the Condamine water 
supply and making alternative water supply arrangements 

EXTREME Contact Crisis Management Team 
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5. Treatment process failure resulting in exceedance of CSG 
final water quality limits 

Failure of individual treatment process may affect CSG final water quality.  Key treatment 
processes include: 

• Membrane Filtration; 
• Reverse Osmosis; and 
• Chemical dosing systems. 

 
TREATMENT PROCESS FAILURE RESULTING IN EXCEEDANCE OF CSG FINAL WATER QUALITY LIMITS  
First Responder  
• Remove yourself and others from danger;  
• Activate ESD/isolate equipment as necessary;  
• Raise the alarm (report location, type and extent of incident) by radio or telephone to Site ERT 

Leader (if applicable);  
• Provide First Aid to any injured persons, as required and if qualified to do so; and Muster (if 

required) 
Site ERT Leader 
• Assess the incident and determine if the IERP is to be activated; 
• Notify the Department of Environment and Resource Management Office of the Water Supply 

Regulator and the Western Downs Regional Council, if required; 
• Liaise with Site Superintendent/ Water Manager/ GEMT leader as appropriate; 
• Provide guidance on response method; and  
• Direct Site ERT Members in the response relevant to the scenario. 
Response Plan  
Initial 
Response  

MEDIUM 
• Stop discharge to Condamine River/ WTF recirculation mode until further notice 

Internal 
Notification 

• Site Superintendent 
• CSG Water Manager 

External 
Notification 

• External notification required in initial response 
- Office of the Water Supply Regulator (DERM) 
- Western Downs Regional Council 

• Contact Emergency services if required 
Monitoring  • Review available date 

• Contact lab and expedite results of most recent sampling event 
• Commence additional sampling from discharge point and/or Condamine River 

Reporting • Interim report to OWSR within 24 hours 
• Complete incident report to OWSR on resolution of incident/ emergency 
• Event to be logged in OSIS within 48 hours  

Escalation 
Triggers 

• Magnitude of exceedance • Exceeding contaminant 

• Type and scale of failure  

Additional 
Response 

HIGH  Contact CSG Incident Management Team 
Commence sampling at Condamine Weir 
Initiate community consultation in conjunction with WDRC 

SEVERE 
 

Contact Group Emergency Management Team 
Commence sampling of Condamine Water Supply 
In conjunction with WDRC consider flushing the Condamine water 
supply and making alternative water supply arrangements 

EXTREME Contact Crisis Management Team 
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6. Exceedance of CSG final water quality limits 
Any exceedance of CSG final water quality limits is considered to be a plausible risk to public 
health. 

EXCEEDANCE OF CSG FINAL WATER QUALITY LIMITS 
First Responder  
• Remove yourself and others from danger;  
• Activate ESD/isolate equipment as necessary;  
• Raise the alarm (report location, type and extent of incident) by radio or telephone to Site ERT 

Leader (if applicable);  
• Provide First Aid to any injured persons, as required and if qualified to do so; and Muster (if 

required) 
Site ERT Leader 
• Assess the incident and determine if the IERP is to be activated; 
• Notify the Department of Environment and Resource Management Office of the Water Supply 

Regulator and the Western Downs Regional Council, if required; 
• Liaise with Site Superintendent/ Water Manager/ GEMT leader as appropriate; 
• Provide guidance on response method; and  
• Direct Site ERT Members in the response relevant to the scenario. 
Response Plan  
Initial 
Response  

MEDIUM 
• Stop discharge to Condamine River/ WTF recirculation mode until further notice 

Internal 
Notification 

• Site Superintendent 
• CSG Water Manager 

External 
Notification 

• External notification required in initial response 
- Office of the Water Supply Regulator (DERM) 
- Western Downs Regional Council 

• Contact Emergency services if required 
Monitoring  • Review available date 

• Contact lab and expedite results of most recent sampling event 
• Commence additional sampling from discharge point and/or Condamine River 

Reporting • Interim report to OWSR within 24 hours 
• Complete incident report to OWSR on resolution of incident/ emergency 
• Event to be logged in OSIS within 48 hours  

Escalation 
Triggers 

• Magnitude of exceedance  

• Exceeding contaminant  

Additional 
Response 

HIGH  Contact CSG Incident Management Team 
Commence sampling at Condamine Weir 
Initiate community consultation in conjunction with WDRC 

SEVERE 
 

Contact Group Emergency Management Team 
Commence sampling of Condamine Water Supply 
In conjunction with WDRC consider flushing the Condamine water 
supply and making alternative water supply arrangements 

EXTREME Contact Crisis Management Team 
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7. System failure resulting in loss of containment 
A system failure resulting in a loss of containment could be initiated as a result of: 

• Failure of construction material and/or methods;  
• Impact/ collision with equipment;  
• Intentional damage (ie Sabotage/ Vandalism); and 
• Natural disaster. 

 
SYSTEM FAILURE RESULTING IN LOSS OF CONTAINMENT 

First Responder  
• Remove yourself and others from danger;  
• Activate ESD/isolate equipment as necessary;  
• Raise the alarm (report location, type and extent of incident) by radio or telephone to Site ERT 

Leader (if applicable);  
• Provide First Aid to any injured persons, as required and if qualified to do so; and Muster (if 

required) 
Site ERT Leader 
• Assess the incident and determine if the IERP is to be activated; 
• Notify the Department of Environment and Resource Management Office of the Water Supply 

Regulator and the Western Downs Regional Council, if required; 
• Liaise with Site Superintendent/ Water Manager/ GEMT leader as appropriate; 
• Provide guidance on response method; and  
• Direct Site ERT Members in the response relevant to the scenario. 
Response Plan  
Initial 
Response  

MEDIUM 
• Stop discharge to Condamine River/ WTF recirculation mode until further notice 

Internal 
Notification 

• Site Superintendent 
• CSG Water Manager 

External 
Notification 

• External notification required in initial response 
- Office of the Water Supply Regulator (DERM) 
- Western Downs Regional Council 

• Contact Emergency services if required 
Monitoring  • Review available date 

• Contact lab and expedite results of most recent sampling event 
• Commence additional sampling from discharge point and/or Condamine River 

Reporting • Interim report to OWSR within 24 hours 
• Complete incident report to OWSR on resolution of incident/ emergency 
• Event to be logged in OSIS within 48 hours  

Escalation 
Triggers 

• Magnitude of event • Location of discharge 

• Exceeding contaminant  

Additional 
Response 

HIGH  Contact CSG Incident Management Team 
Commence sampling at Condamine Weir 
Initiate community consultation in conjunction with WDRC 

SEVERE 
 

Contact Group Emergency Management Team 
Commence sampling of Condamine Water Supply 
In conjunction with WDRC consider flushing the Condamine water 
supply and making alternative water supply arrangements 

EXTREME Contact Crisis Management Team 
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8. Operational failure resulting in loss of containment 
An operational failure resulting in a loss of containment could be initiated as a result of: 

• Electrical/ control failure;  
• Operator error; 
• Process adjustments;  
• Intentional damage (ie Sabotage/ Vandalism); and 
• Natural disaster. 

 
OPERATIONAL FAILURE RESULTING IN LOSS OF CONTAINMENT 

First Responder  
• Remove yourself and others from danger;  
• Activate ESD/isolate equipment as necessary;  
• Raise the alarm (report location, type and extent of incident) by radio or telephone to Site ERT 

Leader (if applicable);  
• Provide First Aid to any injured persons, as required and if qualified to do so; and Muster (if 

required) 
Site ERT Leader 
• Assess the incident and determine if the IERP is to be activated; 
• Notify the Department of Environment and Resource Management Office of the Water Supply 

Regulator and the Western Downs Regional Council, if required; 
• Liaise with Site Superintendent/ Water Manager/ GEMT leader as appropriate; 
• Provide guidance on response method; and  
• Direct Site ERT Members in the response relevant to the scenario. 
Response Plan  
Initial 
Response  

MEDIUM 
• Stop discharge to Condamine River/ WTF recirculation mode until further notice 

Internal 
Notification 

• Site Superintendent 
• CSG Water Manager 

External 
Notification 

• External notification required in initial response 
- Office of the Water Supply Regulator (DERM) 
- Western Downs Regional Council 

• Contact Emergency services if required 
Monitoring  • Review available date 

• Contact lab and expedite results of most recent sampling event 
• Commence additional sampling from discharge point and/or Condamine River 

Reporting • Interim report to OWSR within 24 hours 
• Complete incident report to OWSR on resolution of incident/ emergency 
• Event to be logged in OSIS within 48 hours  

Escalation 
Triggers 

• Magnitude of event  

• Exceeding contaminant  

Additional 
Response 

HIGH  Contact CSG Incident Management Team 
Commence sampling at Condamine Weir 
Initiate community consultation in conjunction with WDRC 

SEVERE 
 

Contact Group Emergency Management Team 
Commence sampling of Condamine Water Supply 
In conjunction with WDRC consider flushing the Condamine water 
supply and making alternative water supply arrangements 

EXTREME Contact Crisis Management Team 
 



Talinga Water Treatment Facility 
Public Health Risk - Incident and Emergency Response Plan  

Page 18 of 20 

9. Pond failure leading to loss of containment 
A loss of containment from any CSG storage ponds presents a plausible risk to public health.  The 
appropriate level of response will be dependent on: 

• The type of pond (ie holding pond or effluent brine pond); 
• Type of failure (ie leaking liner or pond wall failure); 
• Cause (ie Sabotage/ Vandalism, natural disaster, failure of construction materials/ methods). 

 
POND FAILURE LEADING TO LOSS OF CONTAINMENT 

First Responder  
• Remove yourself and others from danger;  
• Activate ESD/isolate equipment as necessary;  
• Raise the alarm (report location, type and extent of incident) by radio or telephone to Site ERT 

Leader (if applicable);  
• Provide First Aid to any injured persons, as required and if qualified to do so; and Muster (if 

required) 
Site ERT Leader 
• Assess the incident and determine if the IERP is to be activated; 
• Notify the Department of Environment and Resource Management Office of the Water Supply 

Regulator and the Western Downs Regional Council, if required; 
• Liaise with Site Superintendent/ Water Manager/ GEMT leader as appropriate; 
• Provide guidance on response method; and  
• Direct Site ERT Members in the response relevant to the scenario. 
Response Plan  
Initial 
Response  

HIGH 
 

Internal 
Notification 

• Site Superintendent 
• CSG Water Manager 

External 
Notification 

• External notification required in initial response 
- Office of the Water Supply Regulator (DERM) 
- Western Downs Regional Council 

• Contact Emergency services if required 
Monitoring  • Review available date 

• Contact lab and expedite results of most recent sampling event 
• Commence additional sampling from discharge point and/or Condamine River 

Reporting • Interim report to OWSR within 24 hours 
• Complete incident report to OWSR on resolution of incident/ emergency 
• Event to be logged in OSIS within 48 hours  

Escalation 
Triggers 

• Magnitude of event • Dry or wet weather failure 

• Type of pond (ie holding pond/ 
effluent brine pond) 

• Type of failure (ie leak in pond 
liner or failure of pond wall) 

Additional 
Response 

HIGH  Contact CSG Incident Management Team 
Commence sampling at Condamine Weir 
Initiate community consultation in conjunction with WDRC 

SEVERE 
 

Contact Group Emergency Management Team 
Commence sampling of Condamine Water Supply 
In conjunction with WDRC consider flushing the Condamine water 
supply and making alternative water supply arrangements 

EXTREME Contact Crisis Management Team 
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11. Definitions 

TERM  DEFINITION  

AC Alternative Current 

ATC Alcohol Type Concentrate 

CMP Crisis Management Plan 

CMT Crisis Management Team 

CO2 Carbon Dioxide 

DC Direct Current 

DCP Dry Chemical Powder  

DERM Department of Environment and Resource Management 

ECO Emergency Control Organisation 

ERT Emergency Response Team 

ESD Emergency Shutdown Device 

GEMP Group Emergency Management Plan 

GEMT Group Emergency Management Team 

ha Hectare  

HSE Health Safety and Environment 

HV High Voltage 

IERP Incident and Emergency Response Plan 

km Kilometre 

kV Kilovolts 

L Litre 

LV Low Voltage 

Ml Megalitre  

MMC Motor Site Control Building  

MSDS Material Safety Data Sheet 

MW Megawatt 

OCIS Origin Collective Intelligence System 

OWSR Office of the Water Supply Regulator 

SERP Site Emergency Response Plan 

WDRC Western Downs Regional Council 
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1 .  Introduction 

1 .1  B a c k g r o u n d  

Australia Pacific LNG is a coal seam gas (CSG) to liquefied natural gas (LNG) joint venture 
between Origin Energy, Conoco Phillips and Sinopec.  The Australia Pacific LNG project 
proposes to supply CSG from the Walloons gas fields in south central Queensland to a LNG 
plant located on Curtis Island, near Gladstone, on the central Queensland coast. 

In the Walloons coal seam, CSG water keeps the gas adsorbed as a thin film on the surface 
of the coal.  The pressure of the surrounding body of CSG water allows the gas to be 
retained within the seam by adsorption to the surface of coal particles.  Hence to extract the 
gas the water pressure needs to be reduced by transferring the water to the surface.  
Moreover transfer of water can be managed to modify the gas pressure, thereby optimising 
the rate of gas production.  

Water production from CSG wells, during gas extraction is variable and can be difficult to 
predict.  Variability in water production can be due to the location of the well, communication 
with other wells, decline in pressure during well life and permeability of the coal seam.  The 
quality of the CSG water varies slightly from well to well and therefore more predominately 
across the project area, but it consistently contains elevated quantities of salts.  Appropriate 
management of CSG water is required to mitigate environmental risks associated with 
untreated CSG water. Beneficial uses for such large and unpredictable quantities of both 
treated and untreated water in this region are limited. It is acknowledged that the treatment, 
use and disposal of CSG water present a challenge for the Project. 

The Talinga development area, a 90TJ/d of domestic gas supply, was established in 2008 
and is now operated by Origin Energy.  Most recently the gas production has been operated 
under the Environmental Authority (EA) PEN100067807 which specifies an 18 month 
discharge to the Condamine River of 20 ML/d.  If delays to alternate water management 
options occur, which is currently being experienced at Talinga, an additional period of 
continuous discharge may be requested.  Australia Pacific LNG plan to expand the gas 
production in this development area and the adjacent Orana development area to meet 
international LNG demands.   

In January 2010 the Australia Pacific LNG project submitted an Environmental Impact 
Statement (EIS) to the Department of Infrastructure and Planning (DIP) for approval to 
develop the planned 1560 TJ coal seam gas project.  In November 2010 Australia Pacific 
LNG received a conditional approval to manage and operate the project.  Of these conditions 
was the requirement to submit a Coal Seam Gas Water Management Plan (CWMP) with the 
application for development of each segment of the project.   

In accordance with applications prepared for the Australia Pacific LNG development areas, a 
Coal Seam Gas Water Management Plan (CWMP) is to be submitted.  The EA specifies that 
as part of the CWMP Australia Pacific LNG is to develop and implement an on-going Water 
Release Reduction Strategy (WRRS).  This strategy is therefore prepared in accordance with 
Schedule I24 of the EA. 

1 .2  O b je c t iv e s  o f t h e  s t r a t e g y  

The aim of the WRRS is to develop a plan to maximise CSG water reuse and to minimise 
any release to waters from the Reverse Osmosis Plant located at PL226.  The strategy will 
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set out specific measures or goals to achieve this.  It is established using a strategic 
management framework and will be based on a number of key objectives including: 

• Provision of a transparent document outlining Australia Pacific LNG's philosophy and 
approach; 

• Demonstration of adherence to regulatory policy; 
• Implementation of reuse measures to achieve maximum use of the CSG water; 
• Establishing targets for achieving increased reuse of treated and untreated CSG 

water; 
• Market analysis at least every 3 years to identify existing and future opportunities for 

water reuse; 
• Ongoing review of emerging technologies and/or reuse options that could achieve 

significant reductions in mass loads of contaminants released to the environment; 
• Investigation of the feasibility of alternative options, practices and procedures to 

further minimize the volume and concentration of contaminants released to water; 
and 

• Establishment of programs to implement feasible options to achieve increased water 
reuse and reduction in contaminant loads, including actions and timeframes for 
completion. 

1 .3  Au s t r a lia  P a c ific  LNG  C S G  w a t e r  m a n a g e m e n t  p h ilo s o p h y  

CSG is a developing industry in Australia, with Australia Pacific LNG and its proponents 
implementing strategies to deal with a number of challenges including the management of 
CSG water.  To explain the approach to CSG water management, acknowledging the 
ongoing evolution of technology and practice, Australia Pacific LNG has developed a CSG 
water management philosophy.   

One function of the philosophy is to inform the community, regulators and shareholders by 
providing a transparent statement outlining Australia Pacific LNGs management approach.  
The appropriate management of water is critical to the gas development program, as well as 
the long term social and environmental impact to the region.  Australia Pacific LNG 
recognises the interests of a wide range of stakeholders in the approach taken to water 
resources, and will be continuing with consultation as the Project progresses.  

Another function of the philosophy is to articulate and embed the fundamental principles and 
objectives to guide decision-making.  The philosophy is a synergy of the joint venture 
partners’ water and sustainability policies and existing CSG water Project commitments.  

An objective of Australia Pacific LNG is to develop the project in a sustainable manner.  This 
objective relates to both the outcomes we will strive to achieve, and the methods and 
processes applied when working towards outcomes. In particular, in developing the CSG 
water management philosophy and approach, Australia Pacific LNG is guided by the 
following goals: 

• minimising adverse environmental impacts and enhancing environmental benefits 
associated with the activities, products or services; conserving, protecting, and 
enhancing where the opportunity exists, the water resources in the operational areas; 
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• respecting the rights, interests and diverse cultures of the communities in which we 
operate; 

• engaging regularly, openly and transparently with people and communities affected 
by the activities, considering their views in the decision-making; 

• working cooperatively with communities, governments and other stakeholders to 
achieve positive social and environmental outcomes, seeking partnership approaches 
where appropriate; 

• protecting public health, identify and stringently managing aspects of public health 
concern, and cognisant of community issues in relations to outputs to the 
environments; and 

• identifying, assessing, managing, monitoring and reviewing risks to the workforce, the 
property, the environment and the communities affected by the activities. 

Table 1.1 provides an outline of Australia Pacific LNG management philosophy for CSG 
water management, delineated by the three underlying elements.  
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Table  1.1: - CSG water management philos ophy 

Continuously Increase Understanding 
• further investigate: extraction, treatment, disposal, waste management and beneficial 

technologies 
• engage and collaborate with stakeholders on water management impacts, strategies, 

monitoring and community expectations  
• build a comprehensive database of the hydrogeological environment 

Sustainable Management Approach 
• adopt holistic water management techniques, considering environmental, social, safety and 

financial consequences throughout and beyond the life of the Project 
• pursue economic viability of water solutions, with minimal long-term or cumulative impacts 
• consult with community stakeholders, government authorities and shareholders and consider 

external views in decision making  
• operate responsibly to manage the water resources under Australia Pacific LNG's control 

Monitoring and Performance Evaluation 
• establish a strategic planning framework, promoting 

active response to regulatory change and 
stakeholder engagement  

• adopt adaptive and continuous improvement 
management practices to plan, develop, evaluate, 
implement and monitor CSG water management 
options 

 

In developing a flexible and adaptive approach to water release reduction, Australia Pacific 
LNG has identified “base case” options and “optimisation” options for sustainably managing 
CSG water.  Section 6.1 discusses these in more detail. 

  

http://www.gbrmpa.gov.au/corp_site/management/management_philosophy#Monitoring�
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2 .  Regulatory Framework 

Australia Pacific LNG is developing a world class long-term CSG to LNG Project which will 
be developed in accordance with a number of State and Commonwealth legislation.  

This WRRS has been prepared in accordance with a number of key policies and legislation 
in Queensland for the management of CSG water as detailed in Sections 2.1 to 2.6 below.  

2 .1  P e t r o le u m  a n d  G a s  (P r o d u c t io n  a n d  S a fe t y ) Ac t  2 0 0 4   

The Petroleum and Gas (Production and Safety) Act 2004 (PAG Act) was developed to 
combine the existing regulation of the petroleum and gas industries under the Petroleum Act 
1923 and the Gas Act 1965 into a single piece of legislation. The development of the Act is 
the result of extensive consultation with the petroleum industry, landholder representatives 
and community groups. 

In regard to CSG water management, the PAG Act provides guidance for the management of 
water rights. The PAG Act indicates that a holder of petroleum tenure has the right to extract 
underground water in the area of the tenure provided that it happens during the course of or 
results from the carrying out of, an authorised activity for the tenure, including gas extraction. 
There is no limit to the volume of water that can be taken by the holder of petroleum tenure.  

Furthermore the PAG Act defines that the CSG water can be re-used for the following 
activities: 

• Stock and domestic purposes within the tenure area and adjoining areas owned by 
the same person; and 

• Authorised gas production activities by the petroleum tenure holder. 

Also of significant relevance, the PAG Act indicates that petroleum tenure holders who 
unduly affect existing Water Act 2000 bores, have a “make good” obligation.  The PAG Act 
defines this as either restoring supply, or providing compensation for the bore being unduly 
affected. 

A petroleum tenure holder must also comply with stringent water monitoring and reporting 
requirements under the PAG Act. 

2 .2  Wa t e r  Ac t  2 0 0 0  /  Wa t e r  S u p p ly  (S a fe t y  a n d  R e lia b il i t y ) Ac t  2 0 0 8  

The Water Act 2000 (Water Act) provides direction for the sustainable management and 
efficient use of water by regulating the planning, allocation and use of water in the State of 
Queensland. It vests in the State all rights to the use, flow and control of water in 
Queensland, including groundwater, overland flow and water within watercourses, lakes, 
springs and dams. The Water Act allows for the allocation and use of water for the physical, 
economic and social well being of the people of Queensland and Australia, whilst protecting 
the biological diversity and health of natural ecosystems, now and in the future. 

Water produced/released during the extraction of gas is regulated by the PAG Act. Supply of 
CSG water for stock and domestic purposes within the tenure area and adjoining areas 
owned by the same person or use by the petroleum tenure holder, is also directed within the 
PAG Act. 
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Water produced/released during the extraction of gas is regulated by the PAG Act.  Supply of 
CSG water for stock and domestic purposes within the tenure area and adjoining areas 
owned by the same person or use by the petroleum tenure holder, is also directed within the 
PAG Act. 

The primary aim of the Water Supply (Safety and Reliability) Act 2008 (Water Supply Act) in 
relation to CSG recycled water is to protect public health. Recent amendments made to the 
Water Supply Act now incorporate the regulation of CSG recycled water released to a water 
source, used by a drinking water service provider.  

To have either an Exclusion Decision or Recycled Water Management Plan (RWMP) 
approved by the regulator before release of CSG recycled water to a water source 
commences, the supply of both treated and untreated CSG water for reuse by a third party 
will require:  

• The users to obtain a water licence; or  
• The petroleum tenure holder to register as a water service provider under the (Water 

Supply Act); or 
• An Exclusion Decision or the development, approval and implementation of a full 

Recycled Water Management Plan under the Water Supply Act for recycled 
water/water service providers. 

A water licence or permit is required under the Water Act to take, interfere with or use water 
for an activity that is not authorised by the petroleum tenure or for activities outside the area 
of the petroleum tenure. For use of CSG water, unless the use is specifically authorised 
under an environmental authority, it will need to comply with a general or specific beneficial 
use approval under the Environmental Protection (Waste Management) Regulation 2000. 
Australia Pacific LNG will have general approval for the beneficial use of a resource if it 
complies with the conditions of the general approval for the beneficial use of CSG water set 
out in the DERM guideline ‘Approval of coal seam gas water for beneficial use’ (2010) or can 
apply to DERM for specific approval for the beneficial use. 

If the CSG water provider owns infrastructure (such as pumps, ponds or pipelines) and 
intends to charge for the supply of the CSG water to another party, it will need to be 
registered as a service provider under the Water Supply Act. 

Further to regulation provided in the Water Act and Water Supply Act, regional guidance for 
water use is to be considered, such as:  

• Water Resource (Condamine and Balonne) Plan, 2004; and 
• Condamine and Balonne Resource Operations Plan, 2008. 

2.2.1 Water Resource (Condamine and Balonne) Plan 2004 / Condamine 
and Balonne Resource Operations Plan 2008 

Talinga is situated downstream of the Chinchilla Weir in the Condamine/Balonne Catchment. 
The Water Resource (Condamine and Balonne) Plan and the Condamine and Balonne 
Resource Operations Plan were approved in 2004 and 2008 respectively.  These plans 
regulate water licence applications within the basin’s aquifers and consider the sustainable 
management of the resource. 

http://www.legislation.qld.gov.au/LEGISLTN/CURRENT/W/WaterSupSRA08.pdf�
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The Water Resource Plan sits within the Water Act, providing a strategic framework in a 
regional context to: 

• Define the availability of water in the plan area 
• Sustainably manage water and the taking of water 
• Identify priorities and mechanisms for dealing with future water requirements 

The Resource Operations Plan implements the Water Resource Plan specifying criteria and 
conditions for future and existing water availability, licensing and use. 

As outlined previously, water extracted in association with CSG is recognised under the PAG 
Act. 

2 .3  E n v ir o n m e n t a l  P r o t e c t io n  Ac t  1 9 9 4  /  E n v ir o n m e n t a l  P r o t e c t io n  
R e g u la t io n  2 0 0 8  

The object of this Act is to protect Queensland’s environment while allowing for development 
improving the total quality of life, both now and in the future, in a way that maintains the 
ecological processes on which life depends, (that is ecologically sustainable development). 

The Environmental Protection Act 1994 (EP Act) requires a person or entity who carries out 
environmentally relevant activities (ERAs), such as Australia Pacific LNG's to apply for and 
operate under, an EA (Petroleum Activities).  

Generally, the storage, treatment or disposal of regulated waste is an Environmentally 
Relevant Activity (ERA), subject to exceptions.  CSG water may be considered a regulated 
waste under the Environmental Protection Regulation (2008) depending on quality.  If CSG 
water is treated in accordance with the conditions of a general or specific beneficial use 
approval it will no longer be considered "waste" and therefore its storage, treatment or 
disposal would not generally then be an ERA. 

The EP Act provides an overarching framework for the assessment of the petroleum activity. 
Further guidance is provided in a series of Environmental Protection Policies (EPPs) made 
under the EP Act and in Operational policies issued by the DERM.  Of relevance to the 
management of CSG water are the following:  

• Environmental Protection (Waste Management) Policy 2000; 
• Environmental Protection (Waste Management) Regulation 2000; 
• Environmental Protection (Water) Policy 2009; and 
• DERM Guideline - Approval of coal seam gas water for beneficial use guideline. 

2.3.1 Environmental Protection (Waste Management) Policy/Regulation 
2000 

The EP Act defines waste to include ‘anything that is left over, or an unwanted by-product, 
from an industrial, commercial, domestic or other activity’.  The Environmental Protection 
(Waste Management) Policy 2000 (EPP Waste) provides a strategic framework of managing 
waste whilst the Environmental Protection (Waste Management) Regulation 2000 (Waste 
Regulation) contains the requirements for handling specific waste streams. 
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A Waste can be converted to a resource, when its use is an approved for beneficial use 
under the Regulation.  However when beneficial use classification of CSG water is not 
achievable, either by general and specific application, CSG water is considered a regulated 
waste for the purpose of the EP Act. 

2.3.2 Environmental Protection (Water) Policy 2009 
The purpose of this policy is to provide a framework to achieve the objectives of the EP Act 
in relation to Queensland waters.  This policy guides the identification of environmental 
values, appropriate water quality objectives and the efficient use of resources and best 
practice environmental management. 

As discussed previously, CSG water may be considered a waste in terms of the EP Act, and 
as such would be regulated by the Environment Protection (Waste Management) 
Policy/Regulation 2000.  Conversely it may be approved as a ‘resource,’ if a beneficial use is 
agreed.  

Generally approval is provided on a case-by-case basis by the appropriate administrating 
authority, however there are currently there are several general approvals for CSG water, 
detailed below in Section 2.3.3.  

In specific approvals the Environment Protection (Water) Policy will provide guidance on 
appropriate management of beneficial water reuse, the quality objectives and the existing 
environmental values that are to be considered. 

2.3.3 DERM Guideline - Approval of coal seam gas water for beneficial 
use guideline 2010  

In March 2010, DERM released the guideline ‘Approval of coal seam gas water for beneficial 
use’ to provide information for applicants on the approval process of using CSG water for 
beneficial use under the EP Act and Regulation. 

The granting of beneficial use approval aims to reduce the amount of waste going for final 
disposal by lawfully converting it to a resource.  For the status of the material to change, i.e. 
from waste to resource, the holder of the beneficial use approval is obliged (through approval 
conditions) to manage the resource in a way that minimises the risk of unlawful 
environmental harm.  

Under this guideline a number of CSG water uses are covered under a general approval for 
beneficial use, these include: 

• Aquaculture and human consumption of aquatic foods; 
• Coal washing; 
• Dust suppression; 
• Industrial use; 
• Irrigation; and 
• Livestock watering. 

The guideline recognises that CSG water quality characteristics can vary and have provided 
a range of suggested treatment technologies.  The guideline also sets out minimum 
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standards, management philosophies, appropriate guidelines to be adopted and sources of 
further information for the beneficial uses listed above.   

2 .4  B lu e p r in t  fo r  Q u e e n s la n d ’s  LNG  In d u s t r y  

The Queensland Government has developed the ‘Blueprint for Queensland’s LNG Industry’ 
in response to the growth and development of the LNG industry in Queensland.  The 
Blueprint outlines how the Government will work with the LNG industry and local 
communities to ensure that development is progressed in a way that benefits 
Queenslanders. 

To assist the LNG industry with information and approvals a LNG Industry Unit has been 
established within the Department of Employment, Economic Development and Innovation 
(DEEDI).  This unit is responsible for policy development, industry assistance and 
commercial negotiations. 

The Blueprint sets out the Governments initiatives on issues such as; supporting new jobs 
created by the industry, informing communities about all aspects of the industry, protecting 
groundwater resources, establishing a fair royalty regime, managing cumulative impacts on 
communities, and assessing environmental impacts. 

2 .5  C S G  Wa t e r  Ma n a g e m e n t  P o lic y  

In June 2010, DERM released the CSG Water Management Policy to ensure that the 
produced salt does not contaminate the environment and to encourage the beneficial use of 
treated CSG water. 

The policy provides additional clarification and detail around issues raised in the Queensland 
Coal Seam Gas Water Management Policy, October 2008, and relates to the amendments to 
the EP Act enacted in the South-East Queensland Water (Distribution and Retail 
Restructuring) and Other Legislation Amendment Act 2010. The policy finalises the 
discussion paper published by the Department of Infrastructure and Planning titled, 
“Management of Water Produced from Coal Seam Gas Production Discussion Paper”, May 
2009.  The framework of the policy for the management of CSG water includes:  

• Treatment of CSG water  
• Evaporation dams for CSG water disposal 
• Standard design for aggregation and brine storage dams  
• CSG water management plan  
• Remediation action for existing evaporation dams  
• Transitional arrangements for existing evaporation dams.  
• Management or disposal options for saline effluent and solid salt wastes  

The policy categorises options into preferred and non-preferred options, this is discussed 
further in Section 6.2. 

2 .6  Wa t e r  a n d  O t h e r  Le g is la t io n  Am e n d m e n t  Ac t  2 0 1 0  

The Water and Other Legislation Amendment Act 2010 (WOLA) was established to 
amendment various pieces of water legislation in relation to the development of CSG 
industry.  The amendments were proposed to deliver on commitment in the LNG Blueprint to 
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the protection of water resources.  The Act was passed into legislation on November 25th 
2010 following extensive stakeholder review.  

The WOLA Act relocates and develops the existing regulatory framework for managing 
groundwater impact of the petroleum industry from the PAG Act into the Water Act.  In the 
framework the Water Act legislates impacts on water supply bores and springs from the 
extraction of groundwater by CSG proponents. 

The new Act also legislates amendments to the Water Supply Act, incorporating CSG water 
as a recycled water source when impacting town drinking water supply.  The Act requires a 
recycled water management plan to be developed, except where it can be demonstrated that 
there is no material impact on the town’s drinking water supply or where certain requirements 
specific to aquifers are not met. 
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3 .  Resource Profile 

CSG is a natural gas consisting primarily of methane.  This subsurface gas is adsorbed onto 
coal, bonding to the surface of coal particles by hydrostatic pressure.  The Australia Pacific 
LNG project’s target gas resource is located in the Surat Basin, within the Walloons Coal 
Measures (WCM).  In the project area, the WCM is approximately 300m thick, located 
between 200m to 1000m below ground level.  

3 .1  G a s  p r o d u c t io n ,  m a n a g e m e n t  a n d  o b je c t iv e s  

Gas is extracted from coal seams via purpose built production wells.  It is proposed that wells 
are drilled in even spacing, where possible, across the development area.  Each well is 
designed to have an opening that coincides with the WCM strata. Depending on existing well 
pressures, a sub-surface pump lifts the gas, and CSG water, to the surface for processing. 

As previously discussed, CSG water bonds the gas to the coal particles and with the removal 
of this water the hydrostatic pressure is also reduced.  This change in pressure causes 
localised changes in the porosity and permeability of the coal.  Bonds between the gas and 
the coal are decreased, resulting in the pores of the coal particles shrinking together, limiting 
gas movement within the coal.  Conversely, the shrinking of coal particles increases the 
space, and hence expands the gaps between the coals, known as cleats, thus increasing 
gas flow.  

The reduction in pressure is initially localised, however expands across fields and eventually 
the development area as gas production is increased. Similarly, CSG water flow rate varies 
across the development area, however they often follow the same trend; starting at a high 
volume discharge, which falls dramatically over time as the coal seam bed becomes 
depressurised.  However, water production generally decreases more rapidly than gas 
production. 

Existing reservoir parameters such as porosity and permeability vary across the development 
area.  Gas fields are often targeted during different stages of the production to provide 
desired gas flow profiles.  Areas of interconnected and permeable fractures permitting gas 
and water to flow freely are considered high quality CSG deposits.  Furthermore the release 
of water is often managed to modify the gas pressure, therefore optimising the rate of gas 
production.  Figure 3.1 below provides a diagram of the coal formation and well extraction 
process. 
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Figure  3.1: - Indica tive  s ke tch  of gas  production  well 

Australia Pacific LNG’s Walloons development comprises of a number of gas development 
areas, each with a number of fields and a corresponding series of wells.  All fields are 
proposed to come into production over an approximate 20 year period, at a maximum rate of 
some 600 wells per year.  

Australia Pacific LNG gas production is being managed to achieve two key objectives both 
relating to efficiency; focus gas production in early development toward better resources that 
is high permeability areas, and the staged development to obtain a constant gas profile, 
avoiding redundant infrastructure and gas supply.  

The gas profile developed for the EIS assessment provided a production rate sufficient to 
supply four trains at the CSG to LNG plant located on Curtis Island.  The gas profile 
presented a maximum development scenario.  Pilot CSG production tests in the region have 
further assisted to define the gas resources, in conjunction with an assessment of 
infrastructure requirements and associated costs, which has reduced the CSG water 
production profile at each development field. 

3 .2  C S G  w a t e r  p r o d u c t io n  p r o fi le  

The CSG water production profile is fundamentally a function of gas production 
management.  The rate and staging of de-pressurising (reduction in hydrostatic pressure with 
the extraction of CSG water) is designed to achieve an overall gas extraction production 
target or plateau across the field.  Typically, de-pressurising is initially undertaken at a rapid 
rate, often using pumps. However, the amount of water being pumped reduces, over time as 
gas production ramps-up to reach the plateau rate of production.  Water pumping is 
predicted to continue until the end of the project, albeit at reduced rates. As a result, 
significant quantities of water are initially produced.  Therefore the water management 
system must have sufficient capacity to handle and treat short-duration peak flows.  
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The periods between initial de-pressurising, peak water production and minimum constant 
flow from a well, varies across not only the different CSG fields in which the wells are drilled, 
but also between individual wells in the same field.  Time from peak flow and “constant” 
minimum flow from a well may be 7 to 16 years.  While sampling and test work is extensively 
utilised to allow a sufficient degree of performance prediction to enable decisions regarding 
field development, the nature of the coal seam and sub-surface structures often results in 
individual well performances being significantly different from that predicted.  

3.2.1 Talinga CSG water production 
The Talinga development area is located in the region known as the Undalla Nose, south 
west of Chinchilla.   

The water profile developed in response to the EIS investigation is similar to the gas profile in 
that it indicates a maximum CSG water production peak.  Revisions to gas production and 
further development of gas and water reservoir modelling have resulted in reductions in 
water production volumes and peaks.  Figure 3.2 below provides the anticipated water profile 
for the Talinga development area.  

 

Figure  3.2: - Predic ted Talinga-Orana  CSG water profile  

The profile has a sharp peak in production in 2014 after a five year ramp –up period.  
Production of over 30 ML/d continues until mid 2023, with the exception of January 2019 
where the flow dips to 29.6 ML/day.   

It is proposed at the initial and final stages of production in the Condabri development area 
that water produced is transferred cross-tenure, approximately 30 km east, for treatment at 
the Talinga facility.  This is discussed in further detail, in Section 4.2 of this plan. 
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3 .3  C S G  w a t e r  q u a li t y  

The quality of CSG water is primarily dependent upon the geology of the area in which the 
well is located.  Consequently water quality varies significantly in both horizontal and vertical 
horizons.  In the Walloons deposit the CSG water’s key re-use inhibitors are its saline nature, 
high sodium absorption ratio (SAR) and high residual alkalinity.  Other limiting water quality 
parameters of concern include fluoride, boron, pH, suspended solids, temperature and 
dissolved oxygen.   

CSG water testing indicates that heavy metals such as mercury and arsenic are of low 
concentration and hydrocarbons are additionally not of concern.  Treated water quality 
parameters are not considered in this section and have been addressed in Section 4.2 with 
descriptions of the proposed treatment techniques.  

Table 3.2 provides a summary of key CSG water quality parameters.   

Table  3.2: - Ta linga  development a rea CSG water quality 

Parameter Value 

Total Dissolved Solids (mg/L)2 4,2701 

pH 8.8 -9 

Total Suspended Solids (mg/L)3 20-150 

Sodium Adsorption Ratio 1341 

Total Alkalinity (mq CaCO3/L) 1,4901 

Fluoride by ISE (mg/L) 1.91 

Boron as B (mg/L) 0.51 

Notes:  
1. Values represents median value. 
2. Convert from electric conductivity (Factor = 0.74). 
3. Solids may be entrained sediments from wells, or of microbiological origin. 
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4 .  Infrastructure 

All management options currently listed in the base and optimisation cases for CSG water 
management by Australia Pacific LNG (refer Section 6.1) will require some form of collection 
and treatment appropriate for its re-use. 

This section presents a short description of the infrastructure required to transport, treat and 
store CSG water within the Talinga development area for the first five years. The Talinga EM 
Plan provides further detailed information on the design, construction, operation and 
decommissioning of the water gathering network, water transfer ponds, water gathering 
stations, water treatment facilities and feed and brine ponds. The Talinga Water Treatment 
Facility Process Description (Q-4120-15-TR-0001) prepared for the Talinga commissioning 
verification program, provides a comprehensive description of the facility and has previously 
been provided to DERM. 

4 .1  Wa t e r  g a t h e r in g  n e t w o r k  

To produce gas from a coal seam, the CSG water in the reservoir must first be withdrawn 
using artificial lift (pump) installed in the well. This reduces the pressure within the coal seam 
and liberates the adsorbed gas from the coal. Flow from the well is separated into water and 
gas in a small vessel called a wellhead separator. 

Following the separation of gas and water at the wellhead, the CSG water is conveyed in 
buried high density polyethylene pipeline system. This forms the water gathering network 
which channels the water to the nearest water treatment facility (WTF).  

Existing and future reaches of the water gathering system are designed and constructed 
considering topography to optimise gravitational pressure and retain a low pressure 
gathering system to reduce energy requirements.  However at low elevation along the water 
gathering network, water transfer stations (WTS) may be required. These comprise of ponds 
to collect the CSG water and pumps to lift the CSG water to higher elevations along the route 
to the water treatment facilities. The transfer stations typically include a lined and fenced 
holding (transfer) pond and pumping station with total area required up to 6ha.   

Future WTS’s will be designed in accordance with DERM’s Manual for Assessing Hazard 
Categories and Hydraulic Performance of Dams. The WTSs will: 

• Be designed with a floor and sides made of material to contain the wetting front and 
any entrained contaminants within the bounds of the containment system during its 
operational life, including any period of decommissioning and rehabilitation; 

• Have a system to detect any passage of the wetting front or entrained contaminants 
through either the floor or sides of the dam; and 

• Either, be capable of repair to rectify any passage of the wetting front through the 
floor or sides of the dam, or be decommissioned and rehabilitated. 

Australia Pacific LNG is currently investigating an alternate to the WTS. Water gathering 
stations (WGS), would transfer water via tanks rather than ponds.   
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4 .2  Wa t e r  t r e a t m e n t  fa c il i t ie s  

CSG water from the low pressure gathering system will be delivered to the WTF's feed pond 
where it is stored prior to treatment. Since treated water that is suitable for river discharge 
would also be generally suitable for crop irrigation, Australia Pacific LNG has adopted a 
consistent water treatment design for all base case CSG water management uses, with 
some minor variation.  

The process can be summarised in three stages: 

• Preparation and buffering feed ponds to provide adequate backup buffer storage, 
adequate aeration, and removal of coarse sediment and to allow reduction in  
temperature prior to entering the facility; 

• Pre-treatment technologies to remove larger particles and alter parameters to 
improve desalination processes; and 

• Desalination using reverse osmosis (RO). 

Pre-treatment and desalination is represented in the simplified process diagram (refer Figure 
4.1). 
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Figure  4.1 Simplified proces s  flow diagram of WTF 

4.2.1 Feed ponds 
The feed pond is a storage area into which CSG water from the low pressure gathering 
system flows from the extraction wells to where the WTF inflow is drawn. The pond allows 
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coarse solids to settle, flows to cool and entertained gases to escape whilst providing a 
buffer storage capacity for the facility.  The pond is divided into two compartments; a feed 
compartment and holding compartment.  

The holding compartment receives all field feeds at a common inlet point.  Additionally it 
receives recycled water from the facility such as the low salinity drain. The holding 
compartment has an approximate total volume of 300ML.  At a feed flow rate of 20 ML/d (the 
current design) there is a retention time of approximately 2 weeks. 

The process flow for the facility is drawn from the feed compartment, which is directly 
connected to the holding compartment.  The feed compartment has an approximate total 
volume of 150ML.  At a feed flow rate of 20 ML/d, there is a retention time of approximately 7 
days. 

4.2.2 Summary of Treatment Process 
A feed water pump station is located at the inlet of the facility and is comprised of pumping 
systems which will draw water from the feed pond and inlet works. The inlet works includes 
coarse screening, stop-gate installation point and plant feed pumps. Prior to feed, a 
disinfection system (chloramination system) is injected via the inlet channel.  

Once disinfected, the feed water passes through the disc filtration system to remove coarse 
solids.  The next phase of filtration is undertaken using a membrane filter for the removal of 
fine solids. 

The feed water enters a filtrate tank which provides a process control buffer between the 
membrane filter and the ion exchange system.  The ion exchange system is implemented to 
remove divalent cations and reduce water hardness to protect the RO system from scaling. 
This combination of pre-treatment processes allows higher RO unit recoveries to be 
achieved.  

Each primary RO unit draws water from a common pressure-controlled feed header and 
produce permeate that meets the discharge quality criteria. The primary ROs are 3 stage 
units and have been designed to achieve high recoveries while maintaining good cross-flow 
in tail end elements.  

Secondary RO units are currently being trialled at the Talinga WTF.  The secondary RO unit 
will: 

• Achieve maximum possible recoveries with conventional RO technology and practical 
scaling limits prevailing at each site; and  

• Ensure base-line site recovery is not compromised by possible low reliability of units 
operating at very high salinities. 

Trials of a number of advanced water processing technologies are being undertaken at the 
Talinga WTF. Currently a pilot plant is producing results on the efficacy of a secondary 
reverse osmosis stage. This uses preheating of the reject stream of the primary stage to 
effect a second stage of reverse osmosis further concentrating the effluent.  

At the Talinga WTF, implementation of the above treatment process, including secondary 
RO, is achieving a recovery rate of between 82 – 95%.  At a recovery rate of 91%, to the 
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expanded capacity of 40 ML/d, the WTF will produce approximately 36.4 ML/d permeate and 
3.6 ML/d of saline effluent. 

Current investigations are also focusing on the application of alternative ion exchange 
processes and multieffect distillation (MED). Should these investigations provide favourable 
results, the MED unit will be installed at Talinga in late 2013. The use of MED would 
significantly reduce the quantity of saline effluent produced and this effluent would have a 
concentration of around 170,000 mg/L– almost 4 times more concentrated than the current 
effluent.   

4.2.3 Brine ponds 
The salts removed from the CSG water during RO treatment are concentrated into a low 
volume stream, known as saline effluent. This has a salt content of around 40 grams of salts 
per litre. This saline effluent is stored in fully engineered, purpose-built, lined brine ponds to 
further concentrate the stream by evaporation. Prior to transport to the ponds, small amounts 
of saline effluent is sometimes blended for reprocessing through the RO plant. The majority 
of the effluent stream is piped to the identified pond locations within the WTF property 
boundary.   

Future brine ponds will be designed in accordance with the Manual for Assessing Hazard 
Categories and Hydraulic Performance of Dams and will be constructed, operated and 
decommissioned accordingly.  

Manual specifications for brine pond are generally consistent with those provided for transfer 
ponds, (summarised above in Section 4.1) however additional brine ponds are required to 
have a system for the collection and proper disposal of any contaminants that move beyond 
the bounds of the containment system. 

4 .3  In fr a s t r u c t u r e  s c h e d u le   

The Talinga gas field will be progressively developed. Within the first five years, the following 
infrastructure will be developed: 

• Expansion of the existing 20ML/d facility to a 40ML/d WTF at Talinga by March 2013; 
and 

• Expand brine pond storage by an additional 100 ha. 
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5 .  Receiving Waters 

Australia Pacific LNG is proposing to discharge treated CSG water into the Condamine River 
in a manner that mimics natural flows.  This document relies on the information collected 
during the EIS process to describe the properties of the receiving environment. 

During the EIS process (including supplemental information to the EIS) a number of sites 
were studied in order to provide a description of the existing environment within the proposed 
impact area.   

5 .1  C a t c h m e n t   

The Talinga development area is located in the Condamine-Balonne catchment which 
extends for approximately 500 km and is located in the upper Murray-Darling catchment.  
The boundary of the Condamine-Balonne River catchment to the east and north are formed 
by the Great Dividing Range (approximately 1,400 m above sea level (ASL)) near 
Toowoomba and Warwick, while its southern boundary comprises the much lower Herries 
Range (approximately 800 m ASL).  The western boundary comprises the Dogwood Creek 
sub-catchment which flows into the Condamine River at the confluence with the Balonne 
River (Clayton, Fielder, & Hill, 2008).   

The dominant land uses in the Condamine-Balonne catchment are cattle and sheep grazing 
and to a lesser extent irrigated cropping, rural residential and urban development.  Extensive 
land clearing in combination with inappropriate land management practices, highly variable 
and intense rainfall and dispersive soils has contributed to the elevated sediment and 
nutrient levels within the waterways (Condamine-Balonne Water Committee, 2002).  Clayton 
et al. (2008) stated that due to historical clearing of streamside vegetation and introduction of 
weed species (such as willow), riparian condition, wetland condition and water quality were 
identified as major issues in the catchment.  Point sources such as feedlots, piggeries, 
sewage outflows and landfills have also delivered concentrated loads of nutrients, sediments, 
and other contaminants to waterways, resulting in localised differences in water quality, 
habitat quality and aquatic flora and fauna diversity. It was also recognised that the elevated 
turbidity, hardness, pH, conductivity and total dissolved ions could be improved through 
better land management, although some parameters were likely to be naturally high 
(Condamine-Balonne Water Committee, 2002). 

There are considerable water allocations within the catchment, including: 

• A mean annual diversion upstream of Chinchilla of around 30-35% of mean natural 
flow, including diversions for water-harvesting, area “hectare” licences, Upper 
Condamine and Chinchilla Weir Irrigation Projects and other demands (Condamine-
Baloone Water Committee, 1999); and 

• A maximum of 86.4 ML/d extraction for most Condamine River catchment properties. 

Surface and groundwaters in the Condamine catchment are considered to be at maximum 
capacity or over allocated (Clayton, Fielder, & Hill, 2008).  
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5 .2  Hy d r o lo g y  

5.2.1 General  
The Condamine River flows east to west through the Talinga development area and 
becomes the Balonne River approximately 60km south of Roma and ultimately the Darling 
River. 

There are several gauges located on the Condamine River which were used to assess flows 
and levels: 

• Condamine River at Chinchilla Weir; 
• Condamine River at Condamine; 
• Condamine River at Bedarra; and 
• Condamine River at Cotswold. 

Records of large floods along the Condamine extend back as far as 1887 at Warwick with 
extensive records at several other locations on the mainstream.  Major floods occur regularly, 
on average every two years.  The worst flooding recorded occurred in 1942, 1950, 1956, 
1975, 1976, 1983 (twice), 1988, 1996 and 2011.  Major floods generally only occur in the first 
half of the year although records indicate that they may also occur in late spring. 

An analysis of hydrological conditions for relevant watercourses within the Project boundary 
was undertaken for the Australia Pacific LNG EIS to assess impacts at the nominated 
discharge location.  

This included an analysis of flow characteristics for the Condamine River for the discharge 
location from the Talinga WTF, it consisted of three components: 

• Flood flow and geomorphic assessment – undertaken to determine flood flow level 
and sedimentation and erosion behavior; 

• Flow Exceedance Analysis – undertaken to determine the range of daily flows likely 
to occur in the watercourse and the statistical likelihood of these flows occurring in a 
given period; and 

• Seasonal Flow Variation – undertaken to determine the flow pattern likely to occur in 
the watercourse over a year. 

5.2.2 Flood flow & geomorphologic characteristics 
The hydraulic assessment was undertaken on the Condamine River between the proposed 
discharge locations Talinga WTF and Condabri WTF.  The assessment included hydraulic 
modelling to characterise flooding conditions, its findings are summarised below: 

• Stream power was found to be very low (less than 7W/m2) up to a flow equivalent to 
the 90th percentile long term historic flow exceedence; 

• From the 90th percentile flows to bank full conditions (800m3/s or 69120ML/d) stream 
powers were greater than 7W/m2 but generally less than 35W/m2; 

• Bank full flow conditions generally correlated with flows above the 99 percentile 
exceedence flow, that is, flow which occurred less than 1% of the simulation period; 
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• The hydraulic model results for stream power support the geomorphic observations 
from the site visit, that this reach is generally undergoing aggradation; 

• Stream stress was generally low, up to an average of 2.6N/m2 at a 90th percentile flow 
and an average of 15 N/m2 at bank full; 

• The upper limit of the modelled range of additional discharge of 235ML/d into no flow 
conditions produced a modelled depth of approximately 0.7m; 

• Under flow conditions up to a 90th percentile flow depths were generally less than 2m; 
• Bank full flow was approximately 8.6m deep throughout the 4.5km reach of the 

Condamine River; and 
• Based on a flood frequency analysis the 1 in 2 year ARI flow was found to be 

approximately 226m3/s and the 1 in 50 year ARI flow approximately 3320 m3/s.  
Therefore the 1 in 2 year ARI flow is significantly less than bank full conditions. 

5.2.3 Flow exceedance  
Table 5.1 provides a key flow statistics from the statistical analysis of historical stream flow 
data for the two Condamine River gauges. The following summarises findings drawn from 
the Condamine River gauge data: 

• There is a significant increase in the percentage of time that no flow occurs within this 
reach of the Condamine River pre and post construction of the Chinchilla Weir; 

• Generally, the percentage of time that no flow occurs in this reach of the Condamine 
River has increased over time. The exception is the period between approximately 
1975 and 1984 where a high proportion of the record is dominated by small flows of 
less than 100ML/d; 

• There is no flow in this reach of the Condamine River for up to 75% of the period from 
2005 to present; 

• There is no flow in this reach of the Condamine River for up to 45% of the period from 
1995 to 2005; 

• Generally, there is a higher frequency of no flow observed at the gauge at Cotswold 
than at the Chinchilla gauge; 

• Analysis of the pre and post weir streamflow data shows that the median (50th 
percentile) flow has reduced from approximately 88ML/d to 13.4ML/d; 

• The median (50th percentile) flows have showed a decreasing trend since the early 
1980’s; and 

• Similar trends are observed for high flows as noted for median flows. 
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Table  5.1: - Flow exceedence  s tatis tics , Condamine River pre  and  pos t Chinchilla  Weir 

Gauge Data 
Available 

Long Term Historic Pre-weir 
(to 1972) 

Post Weir (from 1973 
onwards) 

  % 
time 
there 
is no 
flow 

Median 
Flow 
(ML/d) 

Low 
Flow* 
(ML/d) 

% 
time 
there 
is no 
flow 

Median 
Flow 
(ML/d) 

Low 
Flow* 
(ML/d) 

% 
time 
there 
is no 
flow 

Median 
Flow 
(ML/d) 

Low 
Flow* 
(ML/d) 

Condamine 
River @ 
Chinchilla 
(upstream) 

1966-
present 

20% 33 16.50 5% 88 44 25% 13 6.5 

Condamine 
River @ 
Cotswold+ 

1955 – 
present 

30% 35.4 17.7 10% 62.5 31.25 35% 29.6 14.8 

* Low Flow as defined by the Condamine-Balonne ROP is half of the median daily flow within a simulation period 

There was no statistical difference in the rainfall and runoff depths for the period 1997 to 
2006 compared to a long term simulation (1895-2006). An observable trend in declining flows 
and increasing periods of no flow have been observed in the streamflow data analysed at 
Chinchilla. It is likely that the changes in observed flow patterns in this reach of the 
Condamine River may be attributed to factors such as: 

• Increased control structures such as weirs; 
• Increased interception of overland flows; 
• Increased extractions of water from the river; and 
• Increased extraction of groundwater resulting in alteration to the baseflow 

contribution. 

5.2.4 S e a s o n a l f lo w  v a r ia t io n s  

The flow exceedence analysis indicates that the discharge location exhibits flow conditions 
that are intermittent or ephemeral in nature, that is, it exists under no or low flow conditions 
for a proportion of the year. An analysis of the seasonal variation in flow provides an 
indication of the timing of these low or no flow periods and is shown in Figure 5.1. 

Based on the historical streamflow records available for the gauge on the Condamine River 
at Chinchilla (422308C) the majority of flow within the river occurs during the Summer and 
Autumn period with an average of 45% of the flow occurring in the summer season 
(December to February) and 30% of the average annual flows occurring in autumn (March to 
June). The remaining 25% of the average annual flows occur in the winter and spring 
seasons (July to November). 
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Figure  5.1: - Seas onal varia tion  in  flow - Condamine River a t Chinchilla  

5 .3  Wa t e r  q u a li t y  

Water quality was tested (as part of the Australia Pacific LNG EIS) at five sites upstream, 
one at the location and one site downstream of the discharge site at the Talinga WTF on the 
Condamine River.  Water quality was also tested in Charley’s Creek.  One of the upstream 
sites (US2) is an off river storage.  Sampling occurred twice during the 2009 dry season and 
once during the 2010 wet season.  Table 5.2 is a summary of these results including a 
comparison with the current applicable guidelines. 
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Table  5.2: - Summary o f water quality from s ites  ups tream and downs tream of the Talinga  WTF re leas e  poin t  

 
 Dry 1 Dry 2 Wet 

Analyte Unit Guideline1  Min  Max Median Min  Max Median Min  Max Median 

Temp oC   11.10 16.30 14.85 15.09 22.93 18.68 20.36 25.65 21.45 

Cond µS/cm 340 133 292 168 114 378 212 100 216 196 

pH pH unit 6.5-7.5 5.59 8.40 7.77 6.88 7.52 7.42 6.02 7.97 7.54 

Turb NTU 25 1.50 1195 63.10 9.32 1197.50 188.90 7.50 197.40 76.20 

DO % Sat 90-110 34.90 85.60 72.60 28.60 123.30 65.60 20.20 105.10 79.60 

TDS mg/L na 137 3150 344 97 2720 434 154 455 260 

TSS mg/L na 15 476 67 5 1290 70 17 108 40 

NH4 mg/L 0.01 0.005 0.040 0.005 0.020 0.200 0.070 0.005 0.005 0.005 

NOX mg/L 0.015 0.005 0.290 0.160 0.005 0.520 0.080 0.005 0.020 0.005 

TKN mg/L na 1.20 3.70 2.50 1.20 6.20 1.60 0.80 1.30 1 

TN mg/L 0.25 1.40 3.70 2.60 1.40 6.20 2.10 0.80 1.30 1 

TP mg/L 0.03 0.09 0.66 0.26 0.09 2.25 0.27 0.15 0.74 0.18 

FRP mg/L 0.015 0.005 0.040 0.020 0.005 0.070 0.005 0.005 0.070 0.040 

Al (d) mg/L 0.055 0.010 0.760 0.280 0.005 0.240 0.090 0.040 0.240 0.160 

Cu(d) mg/L 0.001 0.001 0.002 0.002 0.001 0.005 0.002 0.001 0.002 0.001 

Mn(d) mg/L 1.9 0.003 0.083 0.006 0.002 0.465 0.009 0.009 0.566 0.116 

B(d) mg/L 0.37 0.025 0.060 0.025 0.025 0.060 0.025 0.060 0.090 0.080 

Fe(d) mg/L na 0.001 2.800 0.230 0.025 3.800 0.120 0.430 2.530 0.590 
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 Dry 1 Dry 2 Wet 

Analyte Unit Guideline1  Min  Max Median Min  Max Median Min  Max Median 

Al (t) mg/L na 0.22 83.30 8.71 0.06 107 10.40 0.34 6.94 1.87 

Cu(t) mg/L na 0.001 0.053 0.006 0.001 0.065 0.006 0.004 0.011 0.006 

Mn(t) mg/L na 0.036 2.460 0.111 0.015 4.220 0.113 0.114 0.787 0.149 

B(t) mg/L na 0.003 0.060 0.003 0.003 0.080 0.003 0.003 0.060 0.003 

Fe(t) mg/L na 0.99 109 10.10 0.28 143 11.60 2.63 15.60 10.20 
Notes: 
1. Applicable guidelines (Australian and New Zealand Environment and Conservation Council, 2000) and (Queensland Government, 2009) 
2. Red font denotes an exceedence of applicable guideline 
3. ‘na’ denotes no available guidelines  
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Water quality was similar to other sites within the catchment; pH, turbidity, dissolved 
oxygen, nitrogen, phosphorus, aluminium and copper all exceeded existing guideline 
values (Australian and New Zealand Environment and Conservation Council, 2000 and 
Queensland Government, 2009) (Table 5.2).  Upstream sites had similar water quality to 
the downstream site.  Some seasonal differences in physico-chemical parameters such as 
temperature and turbidity were apparent and expected.  Wet season water temperatures 
are much higher than the dry season and waters are more turbid in the dry season.  

In general, the water quality of the sites reflected water quality results of the Condamine-
Balonne River catchment.  That is, the sites are highly turbid, low in dissolved oxygen and 
high in nutrients.  Concentrations of aluminium and copper are also high, although this is 
likely to be a reflection of the combination of regional geology and existing anthropogenic 
sources.   
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6 .  CSG Water Management Approach 

Australia Pacific LNG has committed to find the highest and best use of water produced 
on a case by case basis.  Origin Energy on behalf of Australia Pacific LNG, has 
undertaken numerous studies over the three years culminating in the EIS.  Lead by 
extensive research, Australia Pacific LNG has adopted a parallel approach to CSG water 
management.  This approach has been developed to address uncertainties of water 
supply, demand, legislation, technology and commercial arrangements. 

The parallel approach delineates between “base case” options and “optimisation” options. 

Base case options provide a sustainable water management solution that can be readily 
applied using existing technologies and customers.  The base case options are seen as 
the most effective way to manage water from day 1 of the Project, balancing the need for 
surety of water management (avoiding delay to gas production) and sustainable practices. 

In parallel Australia Pacific LNG is developing a number of options, referred to as 
“optimisation” options, these will also be adopted on a site by site basis and their adoption 
will be in sequence with their development.  Uncertainties regarding water quality and 
quantity, demand and supply are considered to diminish over time.  The optimisation 
options are considered to provide potential further benefit once technology, negotiations 
and legislation have evolved and groundwater and surface water monitoring programs are 
implemented.   

6 .1  O p t io n  s e le c t io n  

As discussed in detail in the Australia Pacific LNG EIS, a five step rationale decision 
model was adopted for the appraisal and selection of the base case CSG water 
management options.  The model was used to define the water management 
requirements, guide brainstorming and external investigative processes to develop 
management ideas, evaluate issues using two recognised management processes and 
result in the final CSG water management base case selection. 

The selected management option was assessed using five internally selected criteria 
which focused on the following aspects: regulatory approval requirements; minimum 
environmental and community impact; sustainable practice; flexible capacity; and 
achievable implementation within the Project schedule.  Stakeholder consultation and 
environmental risk assessments were used to determine potential impacts.  Both these 
aspects are being continuously re-evaluated with ongoing stakeholder liaison and further 
environmental monitoring. This is discussed further in Section 15.  Table 6.1 below, 
provides a summary of the base case and optimisation case options selected.   

Ultimately Australia Pacific LNG expects that water management will involve the use of 
multiple different options, for example a combination of river discharge, irrigation and 
injection.  This reflects the need to balance the volume, environmental and social risk 
management of water handling. 
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Table  6.1: - Summary of Bas e  Cas e  and Optimis ation  management options  for 
trea ted CSG water  

Treated CSG Water Management 

Base Case  • Initial constant discharge of treated CSG water to watercourses. 
• Ongoing managed discharge of treated CSG water to watercourses. 
• Beneficial re-use of treated CSG water to Australia Pacific LNG owned irrigation. 
• Beneficial re-use of water in construction and operation activity of the Project.  
• Supply of treated CSG water for beneficial re-use in existing agriculture. 
• Supply of treated CSG water for trial investigation to new technologies. 

Optimisation  • Injection in areas where suitable receptor aquifers identified.  Technical and economic 
feasibility to be determined through a structured program of trials. 

• Aggregation and management of treated CSG water in conjunction with other producers and 
suppliers.  

 

6 .2  R e g u la t o r y  fr a m e w o r k  a n d  g u id a n c e  

As previously discussed, the selection of CSG water management options is influenced by 
regulatory approval; this includes consideration of changes to legislation and current 
Queensland government guidance.  The current Coal Seam Water Management Policy 
(DERM, June 2010) categorises preferred and non-preferred water management options.  
These categories are defined as: 

Category 1 – preferred management options include: 

• Injection where detrimental impact unlikely; 
• Untreated use where detrimental impact unlikely; and 
• Treatment to an agreed standard for agricultural, industrial and potable use. 

Category 2 – non-preferred management options include: 

• Disposal via evaporation dams; 
• Disposal via injection where detrimental impact is likely; 
• Disposal to surface waters; and 
• Disposal to land. 

Provision to construction water and irrigation are interpreted as preferred management 
options (Category 1, dot point 3).  Discharge to the Condamine River is a category 2 
option, and has subsequently been proposed to be undertaken in a managed approach to 
mitigate environmental impact as discussed further in Section 12. 
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6 .3  Wa t e r  d is t r ib u t io n  

The Talinga field, and hence the Talinga WTF, is currently operating on the Environmental 
Authority (EA) (petroleum activities) No. PEN100067807 (29th June 2010).  A CSG Water 
Management Plan for the Talinga and Orana development areas has been developed and 
will be submitted to DERM as part of an application for a new EA for the development 
area. 

The current EA (PEN100067807) licence specific in conditions C17, 18 and 19 states that: 

The release of treated CSG water must not take place until the holder of this authority has 
informed the administrative authority in writing, within 14 days prior to the discharge, when 
it intends to commence discharge under this environmental authority. 

The release of treated CSG water is authorised for a maximum period of 18 months 
following the grant of this environmental authority. 

The maximum volume of treated CSG water than may be released under this 
environmental authority must not exceed 20 ML per day. 

Following intensive water quality characterisation, the Talinga WTF commenced 
discharge to the Condamine River 20th September 2010.  As of 20th March 2012, Australia 
Pacific LNG’s licence for continuous discharge will cease and a range of alternate water 
management option will be implemented (refer Section 13).  Listed below are the water 
uses selected to be implemented at Talinga WTF, in order of supply preference, following 
the initial continuous discharge period: 

• Construction water; 
• Aquifer injection trial; 
• Existing agriculture; 
• Irrigation – Australia Pacific LNG owned and operated; and 
• Managed river discharge during flood events. 

The top two priority uses (construction water and aquifer injection trials) provide 
environmental and social benefit and aid in the development of optimisation options.  
However these uses will be of minimal volume and period.  Australia Pacific LNG is 
therefore in the process of establishing its own irrigation scheme, utilising water from 
across the Talinga development area, treated to a high quality by reverse osmosis at the 
WTF located at Talinga.  The irrigation scheme will utilise approximately 40% of the water 
produced from the Talinga WTF.  The Talinga WTF will have a peak discharge of 36 
ML/day and is currently discharging 8 ML/day.  In addition, Australia Pacific LNG is 
currently in discussion with nearby landholders for supply of treated CSG water for 
irrigation purposes.  Seasonal variance in demand is to be managed with storage and 
infrequent watercourse discharges during flood events.  The rationale for discharge during 
flood events is to minimise potential for harm to the receiving environment, by pond 
overtopping and minimise land disturbance for storage ponds requirements.   

If trials determine that aquifer injection is technically and economically feasible then 
injection could occur in 2015 – 2016. 
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Further discussion on these beneficial uses occurs in Section 13. 

The balance between uses will evolve as the project develops, as will confidence of water 
production profiles.  Figure 6.1 presents an indicative distribution of water supply against 
potential demands.  The graph indicates that the majority of water demand for both 
construction water and aquifer injection trialing occurs for a limited period. 

 

* Predicted large seasonal variance – indicative monthly volume presented. 

Figure  6.1: - Indica tive  demand of trea ted CSG water from the  Talinga WTF 

Water supply as a component of make good obligations will also be prioritised.  However 
it is noted that Australia Pacific LNG groundwater modelling does not indicate any make 
good provision of water to be required in the first 5 year of development. 
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6 .4  O p t im is a t io n  

Within the EIS, Australia Pacific LNG made the following commitments: 

• Optimise commercial and beneficial water use through an adaptive approach 
including: 

o Water which can be readily supplied long-term will be contracted to 
commercial customers 

o Investigate opportunities for water to be managed in conjunction with other 
producers including water aggregation 

• Actively investigate alternative water management technologies including aquifer 
reinjection 

• Actively investigate improved water management technologies to address 
beneficial re-use of brine 

As noted above in Section 6.1, and discussed later in Section 10, Australia Pacific LNG is 
proactively developing opportunities for aquifer injection.  Trial injection and monitoring 
bores have been installed at the Spring Gully development area, into the Precipice 
Sandstone, with trials scheduled to begin in late 2011.  Meanwhile desk and field studies 
have progressed within Talinga to assess the injectivity potential and water quality of the 
target aquifers with trials proposed in mid-late 2012. 

Aggregated water supply, as a beneficial use for agricultural and industrial customers is 
progressing with key decision anticipated by late 2011.  Site investigations and preliminary 
design of the Australia Pacific LNG owned irrigation scheme have been completed with 
initial construction works proposed for late 2011.   
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7 .  Irrigation 

7 .1  In t r o d u c t io n  

The irrigation described in this section is intended for crops grown on Australia Pacific 
LNG owned and operated properties within the Talinga development area.  Having said 
this, as discussed in Sections 6.3 and 10, negotiations are currently underway with nearby 
landholders to supply treated CSG for irrigation.   

Irrigation is specified as a preferred management option for CSG water in the Coal Seam 
Water Management Policy (Queensland Government, June 2010) and has a general 
beneficial use approval (Queensland Government, March 2010).  As a proven technology, 
with limited external risk and legislative approval, irrigation has been selected as a base 
case CSG water management option for the Talinga development area. 

However, water for irrigation needs to be carefully managed in accordance with 
operational guidelines, for aspects such as: irrigation method, water volume application 
and water and soil chemistry, to represent a beneficial use.  Furthermore Australia Pacific 
LNG proposes irrigation on Good Quality Agricultural Land (GQAL), and therefore will be 
required to apply for a specific beneficial use approval.  This approval is currently being 
developed by Australia Pacific LNG and includes an Environmental Management Plan.  

Origin Energy has a contract to purchase a property for irrigation across the Condamine 
River from the Talinga WTF.  The property, due to have ownership transfer on 13th July 
2011, is 1,167 ha with a maximum irrigable area of 525 ha.  The soils, vegetation and 
water resources on the property have been assessed.  The irrigable areas have high 
quality soil well suited to intense crop production. The property has some rocky outcrops 
and remnant vegetation. The most useable areas of steep land or poorer soils will be 
developed for grazing; other areas will be placed into conservation zones.  Detailed site 
specific information will be provided in application for a specific beneficial re-use approval. 

7 .2  Lo c a t io n  

The Talinga WTF commenced production in 2010 producing between 8 to 12 ML/d, with 
initial operating capacity of up to 20 ML/d, expanding to 40 ML/d in March 2013.  As 
previously discussed, the existing operation is continuously discharging treated CSG 
water to the Condamine River on an 18 month water licence.  Although a continuing 
licence will be applied for, Australia Pacific LNG proposes a more sustainable discharge 
regime considering antecedal conditions in the watercourse.  Consequently, base case 
estimates have adopted a water supply of approximately 10ML/d for irrigation within the 
Talinga development area for March 2012.  This estimate is based on the anticipated 
environmental approval of managed discharge to the Condamine River to meet pre-
development conditions and minimal supply of water for construction use, aquifer injection 
trials and provision to existing agriculture.   

Irrigation of broadacre crops in the Talinga development area will have a water demand 
over 7.6 ML/ha/yr it is estimated approximately 500ha will be required to be under 
irrigation.  A number of properties were identified for potential purchase.  The property 
being purchased by Origin was selected using the following criteria: 

• Potential for efficient irrigation design; 
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• Conflicts with existing and future gas infrastructure; 
• Frost risk; 
• Distance from the WTF; 
• Soil suitability. Including; depth, gilgai and soil nutrient deficiencies; 
• Slope; 
• Presence of rock outcrops; 
• Environmental considerations, including potential for soil erosion and drainage; 

and 
• Stakeholder and community conditions. 

As property acquisition negotiations are still ongoing, the location and property specifics 
cannot be discussed in this document.  Once property selection is complete, additional 
information will be provided to DERM, this is discussed further in section 7.9.  

Water pipelines connecting the Talinga WTF to irrigation properties are proposed to be 
constructed within the same easement or trench as the gathering lines where possible. 
This will reduce the impact to landholders and minimise the disturbance area.   

7 .3  C r o p  s e le c t io n  

Broadacre crops such as wheat, sorghum and chickpeas have been selected for the 
Talinga irrigation scheme.  These crops are under consideration as they are suitable for 
the prevailing conditions and markets within the region.   

The specific crops grown will be reviewed on an annual basis and adjusted to optimise 
water use and land management practices as well as in response to market demand.  For 
example:  

• Water optimisation - wheat and chickpeas can be planted in May and will utilise 
water over winter, while grain and sorghum can be planted either in September 
and use water in the spring or planted in December and use the water in summer.  

• Crop rotation - chickpea and mung beans are legume crops which provide a 
rotation break from cereal crops and fix nitrogen, thereby reducing the total 
requirement for nitrogen fertiliser.  

• Given market conditions - other crops, such as corn, peanuts, lucerne and 
cotton may be appropriate depending on the economics of supply and demand. It 
is expected that an annual review will be undertaken considering adjustment in 
response to market factors. 

7 .4  Ir r ig a t io n  m e t h o d  

There are several irrigation methods which have precise control over the water application 
rates including drip, centre pivot and lateral move.  It is proposed to use centre pivots as 
the base case for irrigation for the Talinga development area, with drip irrigation being 
used in irregular shaped fields or in areas with unsuitable soils for spray irrigation. 

The likely centre pivot design is approximately 33 ha crop circles or 650m in diameter.  
Their design and location will be determined prior to the siting of gas wells as they cannot 
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operate over the wells.  The centre pivot irrigators are spray irrigation lines pivoting 
around a central anchor point.  They will operate at low pressure, and their relatively small 
size will mean water output will not be too high at the outer extremity of the pivot.  

7 .5  R e t ic u la t io n  a n d  s t o r a g e  

A storage dam will be required to store the irrigation water during periods of low crop 
water use and wet weather conditions.  The storage will allow treated CSG water 
production from the WTF to be matched to crop demand.  The storage will also allow 
water to be stored over winter, when crop demand is less than RO output, and used over 
summer when crop demand is higher than WTF output.  It is estimated that total storage 
of 3,000 ML will be required to balance the seasonal change in irrigation demand.   

Final site selection for the dam will be based in the underlying soil type, topography and 
environmental condition. The dam will be clay based and approximately 4m deep 
(average). It is proposed that the dam will not be synthetically lined as it will contain only 
permeate, but construction would be undertaken with seepage loss mitigation as a design 
consideration.  Furthermore the storage will be designed, constructed and operated to the 
appropriate Australian dam guidelines.   

Water pipelines will connect the Talinga WTF to the irrigation storage dams and are 
proposed to be constructed within the same easement or trench as the gathering lines 
where possible. This will reduce the impact to landholders and minimise the disturbance 
area.   

7 .6  Ir r ig a t io n  w a t e r  d e m a n d  

The Australia Pacific LNG-owned agricultural project from the Talinga WTF has been 
designed to utilise (demand) water by irrigating broadacre crops and pasture.  The 
irrigation scheme will substitute water that would have been discharged to the Condamine 
River from the Talinga WTF during naturally dry periods, hence it is likely that water 
supply to irrigation storages will be at rates up to 36 ML/d.  Storage is required to balance 
irrigation demand and supply during the year.  These storage requirements have been 
addressed in Section 11.3. 

7 .7  Ir r ig a t io n  w a t e r  q u a li t y  

Previously experience suggests that salinity of the irrigation water can be significantly 
reduced via the proposed treatment (88 mg/l TDS from the WTF at Spring Gully), and 
despite the moderately high SAR of 6.5 (Spring Gully WTF) irrigation should not result in 
soil structural problems due to the natural buffering of the soils.  It is expected the small 
amount of sodium in the irrigation water will be offset by the large amount of calcium in the 
soil for many years.  The soils have a high cation exchange capacity and the organic 
matter levels are also high. This helps to reduce the impact of sodium on soil structure. 

However, according to traditional indicators there is potential for some soil structural 
problems to develop and a monitoring and amendment process will be used to ensure no 
structural problems develop, which will restrict the infiltration and movement of rainfall. 

The water used for irrigation will be of high quality after treatment using reverse osmosis.  
Further conditioning of the water may be carried out to counteract the small amount of 
sodium in the water and adjust the SAR to appropriate values.  Alternatively, it may be 
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more appropriate to apply calcium amendments directly to the soil to balance the sodium 
in the water. 

Irrigation water quality can have significant impact upon land and soils.  The key issues 
relate to the addition of salts in the irrigation water and the impact of irrigation on soils, 
drainage and the potential mobilisation of salts in the soil profile. The ANZECC guidelines 
for irrigation for water quality, and the water quality at Talinga WTF, is presented below in 
Table 7.1.   

7.7.1 Sodium calculations 
Values from the Spring Gully WTF have been adopted for soil calculations.  The sodium 
content of irrigation water at Spring Gully, which is 24 mg/l.  This means that in 7.5 ML/ha 
of irrigation water applied there will be 180kg of Na. 

The sodium content of the soils in the vicinity of Talinga is expected to be relatively low in 
the surface soil layer compared to calcium.  Similar Brigalow clay soils on Spring Gully 
soils have a calcium content above 15 meq/100g, which equates to 3006 mg/kg and 
2700kg in the top 10cm of a hectare. 

The SAR of the irrigation water is relatively high due to the low calcium content of the 
water and is calculated at 6.5 assuming a similar sodium content of the water, as the 
output of the Spring Gully WTF, of 24 mg/l, calcium of 0.2 mg/l and magnesium of 0.5 
mg/l. 

7.7.2 Calcium required to adjust water SAR 
In practice it would not be necessary to offset all the Na in the water.  It may only be 
necessary to reduce the SAR to a slightly lower level. 

If the calcium in the water is 0.2 mg/l. and the corresponding SAR is 6.5 the calcium level 
needs to rise to 4 mg/l to reduce the SAR below 3.  This would require 3.8 kg of extra 
Calcium per million litres (above the 0.2 kg already in the water). 

With Calcium nitrate having a Ca content of approximately 65%  (40/(14 +(3*16)), this 
would mean adding 5.8kg of CaNO3 per ML of irrigation water, or 43.5 kg for a total water 
use of 7.5 ML/ha over an annual period. 

7.7.3 Gypsum requirement 
It may be more economical and agronomically desirable to add calcium using surface 
applications of gypsum.  This is because the calcium will take longer to be dissolved and 
have more effect on the soil structure at the surface if it is broadcast as gypsum, than if it 
is applied with the irrigation water.  The use of gypsum will also avoid any potential 
problems of calcium carbonate precipitation in the irrigation equipment. 

The gypsum (CaSO4) requirement to supply 155 kg of Ca/ha/yr. would be 666kg/ha/yr, 
assuming 4.3 kg of gypsum is needed to supply 1 kg of soluble calcium.  Such a quantity 
could be provided by adding 2.66 t/ha of gypsum to the soil every 4 years.  This is a 
relatively low cost strategy and more economical and practical than water applied calcium. 
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Table  7.1: - Irrigation water quality guide lines  and  antic ipated  parameters  

Parameter  Irrigation1 Talinga WTF Treated CSG Water2 

Total dissolved solids   <315 

pH (std. units)  6-9  6.5 – 8.5 

Calcium   < 1 

Magnesium   < 1 

Sodium  230-460  80 

Chloride  350-700  22 – 120 

Sulphate (as S04)   0 – 9 

Aluminium  5  0.008 

Boron  0.5  0.52 

Copper  5  0.0001 

Fluoride  1  < 0.18 

Iron  0.2  < 0.1 

Manganese  0.2  < 0.01 

Zinc  2  < 0.01 

Nitrate (as N)   < 0.1 

Nitrite (as N)   < 0.2 

Total nitrogen  5  < 1 

Total phosphorus  0.05  - 
Notations:  

• Irrigation trigger values sourced from ANZECC (2000) 
• Value from Talinga WTF treated CSG monitoring results 
• Units mg/L unless specified 

7 .8  P o t e n t ia l  im p a c t s  

The land purchased for irrigation will typically be agricultural land that has already been 
altered from its natural vegetative state.  The potential environmental impacts that may 
result from ongoing use of the land for irrigation include: 

• Increased potential for flooding and surface water runoff; 
• Land disturbance potentially affecting drainage patterns; 
• Mobilisation of salts and deep drainage; 
• Increased soil erosion; and 
• A decline in soil structure.  

These issues are addressed in the EMP for the project that will be submitted to DERM as 
part of the beneficial use application. 



Talinga Water Release Reduction Strategy 

 

 

commercial-in-confidence   Q-4100-15-MP-0001 

Australia Pacific LNG Pty Limited ABN 68 001 646 331 
Level 3, 135 Coronation Drive, Milton, Qld, 4064  
GPO Box 148, Brisbane, Qld, 4001 • Telephone (07) 3858 0280• Facsimile 1300 863 446 • www.aplng.com.au                37 
 

7 .9  Ir r ig a t io n  m a n a g e m e n t  

Management of irrigation to maximise the performance of the irrigation system will be 
measured by three main indices: 

• Application efficiency – delivering water to the crop, taking into account losses 
such as evaporation, drainage and runoff; 

• Distribution uniformity; and 
• Storage efficiency – meeting crop water requirements. 

A well designed irrigation system will provide good application efficiency and distribution 
uniformity.  The irrigation systems will be routinely monitored (using a computerised 
monitoring system, local weather station data and feedback from soil moisture sensors) 
and maintained to ensure the efficiency of the irrigation system.  Refer to Section 13 for 
monitoring program details.  

7.9.1 Management of water volumes 
Significant volumes of irrigation water will be utilised across the projects, requiring water 
scheduling and paddock planning to ensure relatively uniform distribution of water 
throughout the year.  On-farm storage will provide some buffer for uneven weighting of 
cropping pattern or water use (due to economic, rotational or weather impacts).   
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8 .  Construction Water Use 

In keeping with Australia Pacific LNG’s objective of water self-sufficiency, wherever 
practical, construction water demands will be sourced from appropriately treated CSG 
water produced in association with gas production.  In this way, the amount of CSG water 
beneficially re-used is increased. 

Further, by re-using CSG water for construction; Australia Pacific LNG’s demand on the 
Condamine-Balonne catchment, Great Artesian Basin (GAB) or other water resources is 
reduced, thereby lessening the impact to the environment and other users. 

Use of CSG water for dust suppression is an approved general beneficial use 
(Queensland Government, March 2010).  Australia Pacific LNG intends to apply for use of 
untreated and blended and permeate CSG water as an authorised activity within the 
Environmental Authority. 

8 .1  Lo c a t io n s  

It is proposed that CSG water, treated to the appropriate level, will be used in construction 
and commissioning of all activities where practicable.  Due to the extensive distribution of 
low pressure gathering networks and wells this will include the majority of the Talinga 
development area.  As discussed later in this section, key volumes of water demand are 
located at the GPFs and the expansion of the existing WTF.  

8 .2  Me t h o d s  o f u s e  

The selection of source water for construction is to be a balance between risk to the 
environment and reduction of waste (brine) with the adoption of the waste hierarchy.  
Figure 8.1 replicates the waste hierarchy to the preferred construction water supply 
sources. 

 

Figure  8.8.1: - Was te  hie rarchy 
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Where appropriate, CSG water will be used for construction and commissioning activities 
in the Talinga development area.  Table 8.1 provides a list of potential uses for each of the 
key development activities for the Australia Pacific LNG project.   

Table  8.1: - Cons truction  water demands  

Activity Description Rate 

Drilling and well 
completions 

Initial construction and drilling including dust suppression and 
rehabilitation 

33 kL / day 

Gas and water 
Gathering 

Gathering and Tie-in Construction 340 kL / day 

Hydrotesting water gathering network.   12.4 ML / 125 wells  

Gas Processing 
Facility (GPF) 

Construction including dust suppression and compaction of 
development pad. 

1 ML / day 

Commissioning 200 kL / day 

Water Treatment 
Facility (WTF) 

Construction including dust suppression and compaction of 
ponds. 

1.7 ML / day 

Commissioning 100 kL / day 

High Pressure (HP) 
Network 

Dust suppression, pre and post work watering, "Right of 
Way" roads and rehabilitation water. 

220 kL / day 

Roads 1 ML/km construction water + 60kL/d dust suppression 160 kL / day 

Vehicle wash down Construction including dust suppression requirements 1 ML/D 

Required to wash down vehicles 100 kL / day 

 
A demand and supply plan for construction water use is currently being developed.  This 
plan will also include the delivery of CSG water to location of use. Presently it is 
suggested that it will be supplied by either truck or pipeline, and where necessary will be 
held in appropriately constructed storage ponds. 

8 .3   Wa t e r  d e m a n d  

Total water demands and supplies from CSG water are yet to be determined.  As 
mentioned above, a demand and supply plan for construction water use is currently being 
prepared and will be submitted for general beneficial use approval prior to construction 
activities.  The plan will review construction water use in relation to schedule and provide 
water demand profiles for each development field.  Figure 8.2 provides an indicative 
estimate of the water demands for each of the Talinga development area for the 
construction of the proposed facilities only (i.e. GPF and WTF). 



Talinga Water Release Reduction Strategy 

 

 

commercial-in-confidence   Q-4100-15-MP-0001 

Australia Pacific LNG Pty Limited ABN 68 001 646 331 
Level 3, 135 Coronation Drive, Milton, Qld, 4064  
GPO Box 148, Brisbane, Qld, 4001 • Telephone (07) 3858 0280• Facsimile 1300 863 446 • www.aplng.com.au                40 
 

 

Figure  8.2: - Ta linga  a rea  facilities  cons truction  water requirements  
 

8 .4  C o n s t r u c t io n  w a t e r  q u a li t y  

Water quality for CSG water used in dust suppression is reflected in the general 
conditions of approval of coal seam gas water for beneficial use (Queensland 
Government, March 2010).  It states that CSG water used in dust suppression shall be: 

• the maximum concentration of total dissolved solids (TDS) shall not exceed 3,000 
μS/cm;  

• the maximum sodium adsorption ratio (SAR) shall not exceed 15;  
• the maximum bicarbonate ion concentration shall not exceed 100 mg/L;  
• dust suppression can only be carried out in a particular location for a period not 

exceeding three months, whereupon more permanent solutions for dust 
suppression shall be developed, if required. 

Water quality parameters for other activities are dependent on the sensitivities of the 
environment and application frequency and duration of the activity.  Table 8.2 was 
established to direct operators of the appropriate source water to use for each activity, 
whilst Table 8.3 provides indicative water qualities for each for each source. 

Table  8.2: - Potentia l s ources  propos ed for each  ac tivity 
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Table  8.3: - Indica tive  water quality of each  water s ource 

Water Source  Quality Parameters 

CSG Water - Untreated 

 

As produced, typical untreated CSG water quality range: 

TDS         

pH 

2,450 - 7,500mg/L 

8.3 - 9.2 

CSG Water - Blended  

(treatment of CSG water by blending with 
higher quality source or adjustment by 
means of dosing) 

pH  

TSS max.  

TDS max.  

Total Petroleum hydrocarbons max.   

6.0 - 9.0 

30mg/L 

3,000mg/L 

10mg/L 
 

CSG Water – RO Permeate Expected Permeate quality 
parameters: 

TDS 

pH 

Total alkalinity  

 

< 315mg/L 

6.5 – 8.5 

20 - 100mg/L  as CaCO3 

Non-potable freshwater  

(River extraction, Groundwater, rainwater, 
stormwater) 

pH 

TDS max  

6.0 - 9.0 

2,000mg/L 

Recycled Water  

(treated STP effluent) 

Class A+  

Potable water  As per Australian Drinking Water Guidelines  
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8 .5  P o t e n t ia l  im p a c t s  

There are potential environmental effects on land due to use of CSG Water in the 
construction of gas field facilities.  Site-based management plans are to be developed at 
each particular site to manage the risks of using CSG water for the range of intended 
uses.  As a minimum the management plan will consider the preliminary risks assessed in 
Table 8.4. 

Table  8.4: - Potentia l impacts  of cons truction water us e  

No. Impact Mechanism Potential Impact Risks 

1 Contamination from 
construction water 
leaving the specified 
site 

Oversupply of construction water can result in runoff.  Furthermore over spray 
or wind drift of water beyond target area can also contribute to run-off. 

Use of poor water quality can result in: 
• Reduction in soil quality,  
• water logging of soils,  
• environmental harm to receiving waterways and plants and wildlife 

coming into contact with the water 

2 Seepage from 
storage ponds 

• Release of untreated or partially treated CSG water to groundwater 
via leaching of storage ponds may potentially impact groundwater 
quality. 

• Substantial seepage from storages holding both treated and untreated 
CSG water can alter groundwater flow patterns by way of mounding, 
whilst moderate seepage can adversely affect water quality in shallow 
groundwater systems. 

3 Contamination from 
use of water with 
high salinity 

• The application of high salinity water to relevant areas can reduce 
plant productivity or can even be lethal to crops and native vegetation.  
Feed water with elevated salt concentrations can cause physiological 
upset and sometimes death in terrestrial animals. Water of marginal 
quality can cause gastrointestinal symptoms and a reduction in weight 
gain, milk or eggs production of livestock (Australian and New Zealand 
Environment and Conservation Council, 2000) 

4 Contamination from 
use of water with 
high SAR 

• Sodicity degrades soil structures by breaking down clay aggregates, 
which makes the soil more erodible and less permeable to water, 
consequently reducing plant growth. 

These factors limit leaching so that salt accumulates over long periods of time, 
giving rise to saline subsoils (Australian and New Zealand Environment and 
Conservation Council, 2000). 
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8 .6  C o n s t r u c t io n  w a t e r  m a n a g e m e n t  

Potential impacts are readily managed with the implementation of control measures and 
adherence with DERM regulations and guidelines.  Some such examples are provided 
below in Table 8.5.   

Table  8.5: - Propos ed  mitigation meas ures  for cons truc tion  water us e  impacts  

No. Impact Mechanism Control measures 

1 Contamination from 
construction water 
leaving the specified 
site 

To reduce the risk of runoff: 
• Monitor water application especially  during forecasted periods of wet 

weather 
• Install diversion drains or buffers to intercept runoff, or separate 

overland flows 
• Install sediment control structures to intercept sediment laden surface 

runoff to reduce sediment delivery to watercourses. 

To reduce the risk of wind drift: 
• Maintain appropriate buffer zones 
• Low boom spray position 
• Adopt appropriate sized nozzles on spray equipment. 
• Principal contractor to supervise application of water from tankers 

2 Seepage from 
storage ponds 

Storage ponds holding untreated or partially treated CSG water should be 
adequately lined to avoid groundwater contamination via seepage. 

Australia Pacific LNG proposes to construct all water storages to a standard 
acceptable to regulatory requirements. 

3 Contamination from 
use of water with high 
salinity 

The maximum concentration of total dissolved solids (TDS) use for dust 
suppression shall not exceed 3,000 μS/cm. 

Water quality is to be monitored regularly  from the source and, where treated, 
will be included in the WTF regulatory monitoring program. 

Where other uses are undertaken and other qualities adopted they will be 
assessed for suitability prior to use. 

4 Contamination from 
use of water with high 
SAR 

The maximum sodium adsorption ratio (SAR) shall not exceed 15. 

Water quality is to be monitored regularly from the source and, where treated, 
will be included in the WTF regulatory monitoring program. 

Where other uses are undertaken and other qualities adopted they will be 
assessed for suitability prior to use. 

 
As previously mentioned a site-based construction management will be provided prior to 
earthworks for all areas.  The plan will include: simple, documented operating procedures 
for any control measures, a management framework, specific routine maintenance, 
operational monitoring and corrective actions and emergency response.   
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9 .  Existing Agriculture Use 

This water management option considers the supply of water to existing agricultural users 
located in close proximity to Australia Pacific LNG’s proposed treatment facilities.   

Although there is a general approval for beneficial use for irrigation (Queensland 
Government, March 2010), the application is limited to non-GQAL properties.  The 
majority of existing irrigation activities occurring in the Condamine-Balonne River 
catchment are occurring on GQAL, and this is predicted to continue ensuring sustainable 
development.  Provision to GQAL properties will require approval of specific beneficial 
use. 

As no agreements with existing agriculture users have been secured, specific water and 
soil chemistry assessment have not been fully detailed.  The following section provides 
likely site conditions, based on information on existing land use and experience from 
Australia Pacific LNG’s existing Spring Gully approved irrigation property.  Site specific 
information will be provided in application for a specific beneficial re-use approval. 

9 .1  Lo c a t io n  

The Talinga WTF located in the western of the Talinga development area, near the 
Condamine River, which is subsequently located west of the Orana development area.  

Land in the vicinity of this treatment facility at Taringa (Talinga WTF property) has 
limitations for irrigation. The amount of land within a 10km radius is limited by: 

• Unsuitable duplex soils to the east; 
• Mixed quality soils on properties to the north; and 
• Land adjacent to the Condamine River is subject to flooding. 

Other aspects which limit the potential for interest by landholders in utilising treated CSG 
water for irrigation include: 

• Existing allocations from Condamine River; 
• Some landholders are wanting to expand their irrigation schemes, as opposed to 

substituting CSG water for existing allocations; 
• Limited access to finance, restricting construction of additional irrigation and 

storage;  
• Some properties are non commercial (hobby) farms; and 
• The uncertain supply of the water from Talinga WTF and contractual / regulatory 

conditions required when it is available. 

9 .2  Vo lu m e ,  fr e q u e n c y ,  s e a s o n a li t y  

Negotiations with landholders in the proximity to the Talinga WTF are ongoing.  Provision 
to existing agricultural use has not been agreed and therefore cannot be quantified in this 
plan as yet.   
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Previous experience of supplying water to existing agriculture has been unsuccessful, 
primarily due to the conditions of supply.  In these instances, Australia Pacific LNG has 
stipulated that seasonal variance will be required; however annual consumption needs to 
be reasonably constant.  With the arrangement of other options Australia Pacific LNG 
intend that future negotiation for supply will be agreeable for both parties. 

9 .3  S u p p ly  w a t e r  q u a li t y  

The anticipated quality of treated water is suitable most agriculture activities, requiring a 
slight imbalance of sodium, which elevates the Sodium Absorption Ratio (SAR) for 
irrigation use.  Table 10.1 presents anticipated treated CSG water quality for Talinga WTF 
and the ANZECC guidelines for irrigation and stock drinking water. 

Table  9.1: - Agricu ltura l water qua lity guide lines  and  anticipa ted s upply qua lity 

Parameter  Irrigation1 Stock drinking2 Talinga WTF Treated CSG Water4 

Total dissolved solids   5,0003  <315 

pH (std. units)  6-9   6.5 – 8.5 

Calcium   1,000  < 1 

Magnesium   2.000  < 1 

Sodium  230-460   80 

Chloride  350-700  2,0003 22 – 120 

Sulphate (as S04)   1,000  0 – 9 

Aluminium  5  5  0.008 

Boron  0.5  5  0.54 

Copper  5  0.43  0.0001 

Fluoride  1  2  < 0.18 

Iron  0.2   < 0.1 

Manganese  0.2   < 0.01 

Zinc  2  20  < 0.01 

Nitrate (as N)   <90  < 0.1 

Nitrite (as N)   <9  < 0.2 

Total nitrogen  5   < 1 

Total phosphorus  0.05   - 
Notations:  

• Irrigation trigger values sourced from ANZECC (2000) 
• Stock drinking water trigger values sourced from ANZECC (2000) 
• Value varies depending on stock 
• Value taken from Talinga WTF treated CSG monitoring results 
• Units mg/L unless specified 

 



Talinga Water Release Reduction Strategy 

 

 

commercial-in-confidence   Q-4100-15-MP-0001 

Australia Pacific LNG Pty Limited ABN 68 001 646 331 
Level 3, 135 Coronation Drive, Milton, Qld, 4064  
GPO Box 148, Brisbane, Qld, 4001 • Telephone (07) 3858 0280• Facsimile 1300 863 446 • www.aplng.com.au                46 
 

It is proposed that water supplied for agricultural purposes will be of treated CSG water 
quality.  The supply agreement will require a quality certification from the WTF whilst the 
user will be responsible for specific water quality amendments, such as SAR, prior to use. 

9 .4  P o t e n t ia l  im p a c t s  a n d  m a n a g e m e n t  

Soils of the area around Talinga vary from deep sands to heavy clays. Some of these are 
likely to have concentrations of salt at depth, similar to other Brigalow clay soils in mid-
western Queensland. Environmental issues in relation to land use are anticipated to 
include; soil fertility, soil structure, irrigation efficiency, salinity, runoff and water quality. 
Deep drainage is likely to be very small on clay soils at Talinga. Other issues not related 
directly to permeate water include soil erosion, vegetation clearing, pesticide and fertiliser 
use impact, and project development impacts. Monitoring procedures will/have been 
implemented to provide sufficient information to make any required adjustments to the 
management plans outlined for the plantation and irrigated crop projects.  The 
construction phase would see some localised land disturbance via pipeline installation and 
paddock preparation. 

The potential impacts discussed for irrigation (refer Section 7.8) provides a summary of 
impact from existing agricultural use.  Management Plans will be developed for the 
specific or general approval of beneficial use application.   
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10 .  Aquifer Injection Trials 

1 0 .1  In t r o d u c t io n  

Australia Pacific LNG intends to investigate the potential to develop an aquifer injection 
capability in the vicinity of the Talinga WTF to provide an alternative CSG water 
management option. The technical and economic feasibility of injection will be 
investigated through a hydrogeological assessment and field trial program. Australia 
Pacific LNG considers the benefits of aquifer injection to include: 

• A potential reduction in surface infrastructure requirements, particularly water 
storage ponds; 

• A potential reduction in treatment plant capacity; and 
• A potential reduction in brine management. 

The aim of the trial program is to undertake sufficient investigations to: 

• Characterise the residual risk of injection in accordance with government 
assessment guidelines; 

• Determine the technical and economic feasibility of aquifer injection; and 
• Provide a basis for the design of a full-scale injection scheme, including the 

subsurface, reticulation and treatment infrastructure. 

To generate the necessary data to support these objectives, Australia Pacific LNG seeks 
approval for aquifer injection trialling for the Talinga development area in accordance with 
the aquifer injection management plan previously provided to DERM.   

1 0 .2  Tr ia l  a s s e s s m e n t  p r o c e s s  

The aquifer injection feasibility studies will be undertaken through a systematic program of 
data collation, field assessment, system design and field trials. This investigation process 
is outlined in Figure 10.1 with further detail of each component provided therein. 
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Figure  10.1: - Aquifer in jec tion  inves tiga tion  and  tria l proces s  

1 0 .3  Lo c a t io n   

Injection trials are initially intended to be conducted in the vicinity of the Talinga WTF, 
more specifically on the property “Rockwood,” south of the Kogan-Condamine road from 
the WTF.  

Multiple tests (in separate injection bores) may be undertaken to assess the 
characteristics of different aquifers. The target aquifers to be targeted at Talinga are 
identified in Table 10.1.  The strategy for ongoing injection trials will be determined based 
on the results of the initial trial, but would logically be configured to confirm injection 
potential over sufficient area to meet water management requirements.  
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Table  10.1: - Charac teris tics  of ta rget aquifers  

Aquifer Injection Site Location Characteristics 

Shallow Aquifers 
(Gubberamunda 
Sandstone) 

Longitude 150.39 

 

Latitude -26.89 

• Interbedded sandstone, siltstone and shale 
• Variable permeability  
• ‘Make Good’ potential 
• Variable water quality may lead to reduced 

treatment effort 

Hutton Sandstone 
Aquifer 

• Coarse to fine sandstone with interbedded 
siltstone and shale. 

• Generally good permeability 
• Generally good quality water, although it can be 

high in sodium chloride and sodium bicarbonate 

 

1 0 .4  In je c t a t e  s o u r c e  a n d  q u a li t y  

Water for trial will be sourced from the adjacent Talinga WTF, details of the treatment at 
the WTF are provided in Section 4.3.  Appropriate post-RO treatment and blending may 
be required to produce a hydrogeochemically suitable injectate quality.  The post-RO 
treatment system will be portable and is likely to comprise: 

• Pumps; 
• Filtration; 
• Sterilisation; 
• Deoxygenation; and 
• Chemical dosing. 

1 0 .5  In je c t io n  r a t e s  

Injection rates will be governed by: 

• the hydraulic capacity of the aquifer; 
• the injection pressure (equipment dependant within the 90% fracture pressure 

limit); 
• the hydraulic efficiency of the injection well; 
• the capacity of the portable RO plant and post RO treatment system; and 
• source water availability. 

The aquifer and bore hydraulic characteristics will be determined during the 
hydrogeological investigations, specifically, the pumping tests that will be carried out on 
the injection bores (with monitoring in the observation bores where relevant). 

The post-RO treatment system is likely to have a maximum treatment capacity of 
approximately 2.8 ML/day.  



Talinga Water Release Reduction Strategy 

 

 

commercial-in-confidence   Q-4100-15-MP-0001 

Australia Pacific LNG Pty Limited ABN 68 001 646 331 
Level 3, 135 Coronation Drive, Milton, Qld, 4064  
GPO Box 148, Brisbane, Qld, 4001 • Telephone (07) 3858 0280• Facsimile 1300 863 446 • www.aplng.com.au                50 
 

1 0 .6  P o t e n t ia l  Im p a c t s  a n d  R is k  As s e s s m e n t  

In accordance with the Australian Guidelines for Water Recycling: Managed Aquifer 
Recharge (July 2009), the hazards that would be assessed prior to commencement of trial 
injection would include:  

Assessable Guideline Risks – Public Health / Environmental Risks 

• Pathogens; 
• Inorganic Chemicals; 
• Salinity and Sodicity; 
• Nutrients; 
• Organic Chemicals; 
• Turbidity and Particulates; 
• Radionuclides; 
• Pressure, flow rates, volumes and levels; 
• Contaminant migration in fractured rock and karstic aquifers; 
• Aquifer dissolution and aquitard and well stability; 
• Impacts on groundwater –dependant ecosystems; and, 
• Greenhouse gases. 

Non-Assessable Guideline Risks 

• Operational issues – clogging; and, 
• Impacts on existing entitlement holders. 

1 0 .7  O p e r a t io n a l Aq u ife r  In je c t io n  

Application for operational aquifer injection will be dependent on the outcomes of trials.  
Amendment of the Environmental Authority to allow operational injection would follow a 
similar process to that for trial approvals. 
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11 .  Managed Discharge to Watercourse 

1 1 .1  B e n e fit s  a n d  c o n s t r a in t s  

Australia Pacific LNG’s proposed base case treated CSG water management, for which it 
seeks approval, incorporates managed discharge to a major watercourse.  This element is 
fundamental to the base case plan as it provides: 

• Minimal environmental and community impacts; 
• Ready implementation; 
• Sustainable practice; 
• Operational flexibility; 
• Limited contractual arrangements and associated risks; and 
• High flexibility and low-cost base from which to transition to other water 

management options. 

Principally, managed discharge to watercourse provides a sustainable option during the 
development and proofing of optimisation options.  Furthermore its proven 
implementation, relative operational flexibility and lack of contractual obligation, make the 
option ideal for managing water quantity uncertainty with demands from other high value 
uses. 

A fundamental constraint of this approach is the potential for harm to the aquatic ecology 
of the Condamine River if the balance of ‘low flow’ and ‘no flow’ periods is altered outside 
of the pre-development norms.  Increased flows, in particular that of extended periods of 
low flow, are reported to provide additional habitat for colonisation by native macrophytes 
and macroinvertebrates, which in turn support native fish and turtle communities (frc 
Environmental, August 2010).  However potential harm is caused from continuous higher 
than natural flows, resulting in the absence of ‘low’ and ‘no flow’ periods. Although there is 
limited scientific evidence, research suggests the absence of no flow periods favours 
exotic plant and fish species over native, and constant flushing can reduce sediment build 
up hence impact both fish and invertebrate habitat.  Releases to the Condamine River are 
to be managed in a manner that mimics the natural flow pattern and has minimal 
environmental impact. 

Currently discharge regimes at Talinga are continuous and the EA (PEN No.100067807) 
states that a maximum release of 20 ML/day is permissible.  Australia Pacific LNG aims to 
implement an alternate discharge regime by March 2012; this regime will mimic pre-
development flows in the watercourse, providing ‘low’ and ‘no flow’ periods.  However, if 
delays to alternate water management options occur, which is currently being experienced 
at Talinga, an additional period of continuous discharge may be requested. 

It should be noted that while Australia Pacific LNG are planning to have 100% reuse of 
treated CSG water in 2015 (assuming aquifer injection is economically and technically 
feasible in the Talinga area) (refer Section 12), discharge to the Condamine River will still 
be required post 2015 during periods of prolonged wet weather. 
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1 1 .2  Lo c a t io n  o f Dis c h a r g e  

Treated CSG water from the Talinga WTF is released adjacent to the WTF, along a reach 
of the Condamine River.   

The reach was initially selected to site a release due to its close proximity to the Talinga 
WTF.  Following this a range of investigations were conducted to determine if there was a 
suitable release point within the reach.  Items considered during these investigations 
were:  

• River geomorphology – flat banks with stable soils are preferable to steep banks 
so as to reduce the potential for erosion and sediment mobility; 

• Boundary conditions of the stream at, and downstream of the release point; 
• Bank and bed sediment type (particularly with regard to any dispersive qualities) 

and the presence and abundance of riparian and aquatic vegetation are important 
controls of channel stability; 

• Proximity to other disturbances (i.e. pipeline crossing the Condamine River); 
• Accessibility to Talinga WTF; 
• Items of ecological/environmental significance along discharge pipe route, and 
• Route from Talinga WTF; low downslope gradient for pipeline from the facility to 

reduce pumping requirements, shorter pipeline length to reduce disturbance. 

The release point is located at N 7027447.36, E 236511.26. 

1 1 .3  Me t h o d  o f d is c h a r g e  

It is proposed that treated water from the Talinga development area will be discharged in 
accordance with an agreed flow regime from the Talinga WTF into the Condamine River.  
The discharge of water will be conducted through the engineered discharge structure 
already in place, which enables the current discharge of treated CSG from the Talinga 
WTF to the Condamine River.  The structure was designed to dissipate the energy from 
the flow and minimise flow velocity prior to entry into the main river channel. 

The particular features of the Talinga WTF discharge structure which are used to mitigate 
velocity of flow and potential impacts to the river are:  

• Construction of a manhole upstream of the headwall which acts as a drop 
structure and causes significant energy losses; 

• Tee piece fitted to the end of the outlet pipe to dissipate the flow; 
• Concrete apron and gabion baskets to slow the flow and allow the stream to reach 

a stable velocity and configuration prior to entering the main channel; and 
• Location of the outlet structure on a side channel of the river to allow space to 

manage the outlet stream, in the event of changes to the river structure during 
major flow events. 
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1 1 .4  F lo w  c h a r a c t e r is a t io n  

11.4.1 Governance of water resource planning and allocations 
A Water Resources Plan has been prepared for the Condamine – Balonne River Basin.  It 
is subordinate legislation to the Water Act 2000, and was approved in August 2004.  The 
objectives of this plan; referred to as Water Resource (Condamine and Balonne) Plan 
2004, are to: 

• Define the availability of water in the plan area; 
• Provide a framework for sustainably managing water and the taking of water; 
• Identify priorities and mechanisms for dealing with future water requirements; 
• Provide a framework for reversing, where practicable, degradation that has 

occurred in natural ecosystems, including, for example, stressed rivers; and 
• Regulate the taking of overland flow water. 

The Condamine and Balonne Resource Operation Plan 2008 (ROP) was finalised for the 
upper and middle reaches in December 2008.  The ROP sets out the rules and 
requirements that guide the day-to-day management of the catchment’s water to achieve 
the objectives and outcomes of the Water Resource (Condamine and Balonne) Plan 
2004.  The ROP includes rules for management of the storages and water supply 
schemes, and conversions and trading of water allocations. 

Any proposal to undertake discharge to the Condamine River or its tributaries must take 
into account the provisions of the Water Resource (Condamine and Balonne) Plan 2004 
and the Condamine Balonne ROP.   

11.4.2 Hydrological assessment 
To assist in achieving the objectives of the Water Resource (Condamine Balonne) Plan 
2004, hydrologic models of the river basin have been developed by DERM and these 
models are used to quantify the impacts of various levels of water use and water 
development on the flows within the river basin.   The hydrologic model used in the 
analysis is the Integrated Quality Quantity Model (IQQM).  A model developed for the 
middle reaches of the Condamine-Balonne River extends from the Condamine River to 
Cecil Plains downstream to the confluence of the Maranoa and Balonne Rivers.  The 
model simulates the streamflows at various locations along the river system over the 
historical period 1890 to 2006, as well as the extractions for rural and urban uses. 

The Water Resource (Condamine and Balonne) Plan 2004 specifies an allowable range of 
variation of flow statistics (or performance indicators) at key locations (Environmental Flow 
Nodes) to which any change in water resources development and use should comply.  
The statistics of the simulated streamflow sequences for various levels of water resources 
development can be compared with the statistics of the pre-development streamflows, 
and used as a measure of the impacts of development. The performance indicators are: 

• Environmental Flow Objectives (EFOs); and 
• Water Allocation Security Objectives (WASOs). 

The relevant node at which performance indicators may be assessed for discharges at 
Talinga WTF is Node I: Condamine River at the downstream extent of the Chinchilla 
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Water Supply Scheme (AMTD 643.7km) this is also located near the Bedarra gauge.  
Figure 11.1 below provides the simulated statistical summary at Node I; of the “Resource 
Operations Plan”; flow regime with current allocations in use and engineering structures, 
and the “Pre-development”; flow regime without engineering structures or allocations. 

 

Figure  11.1: - Flow regime s ta tis tics  a t Node I - Condamine  River a t near Bedarra  

The pre-development flows are considered a simulated representation of the natural flow 
regime of the watercourse prior to development.  Engineering structures and over-
allocation of the upstream reaches has resulted in a significant discrepancy between pre-
development flows and current flows, represented by the ROP.   

The mean annual extraction from the Condamine River and its tributaries upstream of and 
including the Chinchilla Weir Water Supply Scheme for urban supply, rural water supply, 
irrigation and water harvesting is approximately 220,000 ML/yr, assuming full utilisation of 
the current water entitlements.  This is approximately 40% of the natural flow at the 
downstream limit of the Chinchilla Weir Water Supply Scheme. 

Comparisons to adjacent, similar, catchments indicate that the Condamine River has a 
lower than natural abundance and richness of aquatic ecology.  Increased volume during, 
and periods of; low flows, will provide more stable pool habitats, maintaining riffles, runs 
and backwaters and improve water quality (frc environmental, August 2010).   
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Provision of additional flow, for on average 95% of the year, will reduce the gap between 
the two flow regimes, returning the river to pre-development flow.  It is on this premise that 
Australia Pacific LNG is developing a managed discharge regime. 

1 1 .5  P r o p o s e d  flo w  r e g im e  

Due to potential environmental harm, discharge to watercourses may not be appropriate 
on a continuous basis throughout the year due to the ephemeral nature of the Condamine 
River system.  Analysis undertaken in the EIS adopted EFOs as the primary performance 
indicator for environmental flow conditions, as per guidance in Water Resource 
(Condamine and Balonne) Plan 2004.  Further discussion with the Department of 
Environment and Resource Management (DERM) (17th September 2010) has established 
a more appropriate guideline; the contribution of CSG water discharge should be 
assessed against pre-development flows. 

The IQQM flow exceedence analysis provided in Figure 11.1 indicates that the 
watercourse exhibits flow conditions that are intermittent or ephemeral in nature, it does 
not however present the variance in flow conditions annually. An analysis of the monthly 
variation in the flow provides an indication of the timing of these low or no flow periods 
(Appendix 5, Attachment 22 of the EIS).  Based on the historical stream flow records 
available for the gauge on the Condamine River at Chinchilla the analysis presented that 
the majority of flow volume (75%) occurred in summer and autumn (December to June) 
and lower flow volumes (25%) were recorded in winter and spring seasons (July to 
November).  Conversely the monthly distribution of flow periods was not as concise with 
all months presenting continuous flow and having the presence of ‘no flow’ periods during 
the record period.  

In guidance provided to Australia Pacific LNG from DERM (17th September 2010) to 
maintain this irregular flow regime, releases to watercourse are to be based on existing 
stream flow.   

As previously mentioned, Australia Pacific LNG plan to manage discharges to the 
Condamine River by complimenting it with other water management options.  The largest 
water allocation of these options will be to irrigation of Australia Pacific LNG owned and 
operated irrigation. 

Consulting firm RPS established a compressive water balance model to assess irrigation 
requirements.  The assessment was to provide 

• A irrigation area for broadacre crops and pasture to satisfy water demand; 
• The size of an irrigation storage to balance water demands to irrigation; and 
• A number of river release rules to satisfy DERM requirements with regard to 

alteration of the flow regimes to pre-development. 

RPS undertook this assessment by adopting three modelling packages: 

• Howleaky? – modeling of soil water, crop growth and irrigation requirements 
• GoldSim – water balance and optimization modeling 
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• IQQM – water balance modeling using a modified version of Condamine Balonne 
Resource Operations Plan (ROP) Integrated Quantity Quality Model (IQQM) 
supplied by DERM. 

The GoldSim model was used to calculate the required irrigation areas and irrigation 
storage capacity for the Talinga and Condabri irrigation schemes.  These calculations 
were undertaken on the basis that the flow duration curves with the WTF release to the 
Condamine River would not exceed the pre-development flow duration curves at EFO 
nodes I and H.  The simulation period was 1922 to 1995 to conform to the period over 
which the flow statistics for the EFO nodes were derived for the WRP.  Combining outputs 
from the Howleaky and IQQM models, the GoldSim model optimise the water allocation 
between areas, selecting a preferred irrigation storage and crop area and release 
operating rules.  Both Talinga and Condabri areas were represented in the model to 
assess cumulative impact.  Further details of the proposed 500ha irrigation scheme and 
3,000 ha storage are provided in Section 7. 

The rules provide a maximum release at the Talinga WTF for a respective flow and/or flow 
patterns in the Condamine River at an upstream location.  The upstream location is 
represented in the IQQM model as node 275.  An upstream gauge will need to be 
installed for the undertaking of the operation of the proposed discharge regime.  Further 
water balance modelling in conjunction with IQQM simulations, specified three sets of 
release rules.  Table 11.1 provides a summary of the first of the three release rules, this 
rule increases periods of medium flow and provides a receding hydrograph flowing 
releases to mimic that in the watercourse. 

Table  11.1: - Ta linga  WTF re leas e  rule  1 

 Upstream gauging station   

Receiving water 
description 

Name Latitude or 
northing 
(GDA94) 

Longitude 
or easting 
(GDA94) 

Condition Flow Released 
from Talinga WTF 

Condamine River Gauging 
station 1 
(node 275) 

TBA TBA Flow at upstream 
gauge station is greater 
than 36 ML/d 

36 ML/d 

Condamine River Gauging 
station 1 
(node 275) 

TBA TBA For 10 days following 
flow at upstream gauge 
station is receding 
below 36 ML/d 

36 ML/d 

Condamine River Gauging 
station 1 
(node 275) 

TBA TBA For 25 days following 
flow at upstream gauge 
station is receding 
below 36 ML/d 

10 ML/d 

Condamine River Gauging 
station 1 
(node 275) 

TBA TBA For 45 days following 
flow at upstream gauge 
station is receding 
below 36 ML/d 

5 ML/d 

 
IQQM simulation indicated that periods of low to no flow required further extension to 
meet pre-development flow regimes.  The release rule provided in Table 11.2 gives the 
parameters of the pulse discharge aim to provide further no and low flow periods. 
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Table  11.2: - Ta linga  WTF re leas e  rule  2 

 Upstream gauging station   

Receiving water 
description 

Name Latitude or 
northing 
(GDA94) 

Longitude 
or easting 
(GDA94) 

Condition Flow Released 
from Talinga WTF 

Condamine River Gauging 
station 1 
(node 275) 

TBA TBA For 105 days following 
flow at upstream gauge 
station is receding 
below 36 ML/d 

36 ML/d for 120 
days  
Followed by 60days 
of no release. 

 
The above two rules do consider major weather events in their composition.  However the 
water balance model also indicated that extreme periods of extended rainfall would result 
in limit irrigation water use and storage filling and consequently overtopping.  To avoid 
water discharging directly from the irrigation storage, and potentially circumventing public 
health quality assurance undertaken in the WTF, it is suggested that a third release rule is 
establish to avoid overtopping of the irrigation storage.  The third release rule would 
trigger when the irrigation storage was at 90% of its 3,000ML operating capacity.  Table 
11.3 outlines the third release rule. 

Table  11.3: - Ta linga  WTF re leas e  rule  3 

 Upstream gauging station   

Receiving water 
description 

Name Latitude or 
northing 
(GDA94) 

Longitude 
or easting 
(GDA94) 

Condition Flow Released 
from Talinga WTF 

Condamine River Irrigation 
Storage 

TBA TBA When irrigation storage 
is above 90% of its 
operating capacity 

36 ML/d  

 

The third release rule would only be operated in extreme wet periods and is considered an 
alternated management of emergency discharge.  Table 11.4 summaries the number of 
days that a release in accordance with the condition of rule 3 would be undertaken. 

Table  11.4: - Probability of re leas e  rule  3 opera tion 

ARI (years) AEP Talinga 

1 63.2% 0 

2 39.3% 0 

5 18.1% 5 

10 9.5% 9 

20 4.9% 13 

50 2.0% 20 

100 1.0% 24 
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As discussed above, the discharge regime is operated by three rules, in combination they 
alter the existing flow (represented in Figure 11.1 as the ROP) towards the pre-
development flow.   

• Increases flows when the watercourse is already flowing, achieving a horizontal 
displacement in the exceedence curve. 

• Prolongs and pulses flow periods when the watercourse initial becomes dry, 
achieving a vertical displacement in the exceedence curve 

Figure 11.2 presents the treated water production from Talinga WTF discharged to the 
Condamine River as to the above set of release rules. 

 

Figure  11.2: - Releas e ru le  modelling from Talinga  WTF a t Node I 

Based on the above discussion and as part of the Water Release Reduction Strategy, this 
discharge scenario is proposed for at least 5 years.  Following this, discharge to the 
Condamine River will still be required during periods of prolonged wet weather. 
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1 1 .6  Tr e a t e d  C S G  w a t e r  q u a li t y  

The treated CSG discharge water quality from Talinga WTF has been derived by 
considering the draft EVs of the Condamine River, and the monitoring records of the 
Talinga WTF.  A discussion of the receiving environment water quality and EVs (aquatic 
ecosystem, agriculture and drinking water) in relation to treated CSG water quality is 
contained later in this section.   

The limits currently imposed on the discharge from Talinga WTF are shown below in 
Table 11.5 for environmental parameters. 

There are four parameters for which Australia Pacific LNG proposes the discharge limits 
be revised based on the operational experience gained at Talinga WTF.  These are 
conductivity, sodium, sulphate and temperature.  

Australia Pacific LNG proposes that the permissible conductivity range be expanded to ≤ 
500 µS/cm.  Currently, filtered CSG water is added to the RO permeate to boost the 
conductivity to fall within the required range of 200 ≥ 500.  This a ction also increases the 
sodium content of the treated CSG water, which is considered undesirable.  A conductivity 
range of ≤ 500 µS/cm would allow for the necessary chemical addition required for pH and 
alkalinity adjustment, and final conditioning of treated CSG water with calcium and 
magnesium to occur without requiring deliberate addition of salts to boost the conductivity.   

Similarly for sulphate, Australia Pacific LNG proposes that the permissible range be ≤ 9 
ppm.  Currently sulphate is added to the treated CSG water at Talinga to ensure this 
parameter falls within the required range.  Due to the accuracy of testing for sulphate, the 
operating range is effectively reduced to a very narrow band of approximately 4-7ppm 
causing operational difficulty.   

It is proposed that a single consistent limit for sodium be imposed on a year-round basis 
to streamline the compliance management of this parameter.  The summer and winter 
periods for Talinga are not well defined and subsequently difficult to manage, especially 
given the need at Talinga to add filtered water which contains sodium to boost 
conductivity to within the required range.  A year-round compliance limit of 80 mg/L is 
proposed.   

Based on information contained in the Australian and New Zealand Guidelines for Fresh 
and Marine Water Quality (Australia and New Zealand Environment  and Conservation 
Council (ANZECC) 2000), Australia Pacific LNG proposes that the monitoring location for 
temperature compliance be revised from the discharge structure to the mixing zone within 
the Condamine River.   

The guideline states (ANZECC 2000 p 2-17): 

It has been accepted practice to apply the concept of the mixing zone, an explicitly 
defined area around an effluent discharge where certain environmental values are not 
protected.... If mixing zones are to be applied, then management should ensure that 
impacts are effectively contained within the mixing zone, that the combined size of 
these zones is small and, most importantly, that the agreed and designated values 
and uses of the broader ecosystem are not compromised.    
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The temperature of CSG water contained in the Feed Pond and subsequently treated and 
discharged from Talinga WTF has been observed to vary diurnally.  As with large bodies 
of shallow water, the aggregated CSG water in the Talinga WTF Feed Pond is readily 
influenced by local meteorological weather conditions i.e. ambient temperature, thermal 
radiation, wind, cloud cover and rainfall among others.  As such, some temperature 
exceedences at Talinga have been noted and reported to the administering authority 
(16/12/2010).  Investigations into the temperature exceedences were conducted.   
Temperature data obtained for upstream and downstream of the Talinga WTF discharge 
location over a two day period from 15 December to 16 December 2010 has suggested 
that within 10m from the TWTF discharge location, the difference between upstream and 
downstream temperature is less than ±2.0oC. 

Australia Pacific LNG commits to conducting dispersion modelling to define the mixing 
zone and determine an appropriate temperature monitoring location that is consistent with 
the advice provided in the ANZECC 2000 guidelines, and approved by the administering 
authority.   The modelling will align with the proposed managed discharge regime 
presented herein.  Australia Pacific LNG will also validate the model by conducting a 
temperature monitoring program in the mixing zone of the receiving environment.   

Table  11.5: - Environment d is charge  water qua lity s pec ification  for Ta linga  WTF and 
propos ed  refinements  

Physiochemical Parameters Talinga WTF release limits* Proposed refinements of 
release limits 

Electrical conductivity (µS/cm) 200 ≥ 500 ≤ 500 

pH (pH Unit) 6.5 ≥ 8.5 No change 

Dissolved oxygen (mg/L) 2 No change 

Temperature (°C) +/- 2** Revise monitoring location to the 
mixing zone within the receiving 

environment 

Suspended Solids (mg/L) 191 No change 

Chloride (mg/L) 22 ≥ 120 No change 

Sulphate (mg/L) 3 ≥ 9 ≤ 9 

Calcium (mg/L) >5  No change 

Magnesium (mg/L) >1  No change 

Sodium (mg/L) 60 (Winter short term 80 
percentile) 

80 

75 (Summer short term 80 
percentile) 

80 (Maximum) 

Hardness Monitor*** Monitor**** 

Alkalinity (mg/L) Monitor No change 

SAR (mg/L) Monitor No change 
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Notation:  
*Values extracted from Walloons Environmental Authority - PEN100067807 
**Background temperature as measured in the Condamine River in the first permanent pool up stream of the discharge 
location. 
***Measured at Bedarra Gauging Station 2km downstream of discharge site 
****Hardness monitoring location to be revised to the treated CSG water as described in the CSG Water Quality Monitoring 
Program.  Hardness monitoring in the Condamine River will be conducted as described in the Receiving Environment 
Monitoring Program.   

1 1 .7  P o t e n t ia l  im p a c t s  

There is potential for beneficial impacts from discharge into the Condamine River.  These 
include the return of aquatic habitat to predevelopment conditions and providing increased 
water security to licensed allocations.  Permeate discharge into the Condamine River also 
has the potential to (EECO 2009): 

• Reduce concentration of plant nutrients (nitrogen and phosphorus) in the river; 
• Improve clarity (reduce turbidity) in the river; 
• Slow the rate of water loss and provide more stable habitat volume during 

extended periods of zero flow from upstream; and 
• Lower the concentration of dissolved materials (except Boron). 

Table 11.6 below lists negative potential impacts identified for stream discharge.  The 
management and mitigation of these negative impacts is discussed in Section 11.8. 
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Table  11.6: - Potential impacts  of d is charge of treated  CSG water to  watercours e  

No. Potential Impact 
Mechanism Potential Impacts 

1 Change in 
geomorphology due 
to increased flow 

Stream power is frequently quoted as an indicator of potential for geomorphic change.  Preliminary hydraulic modelling predicted varied 
impacts on stream power within the Condamine due to increased flow.  However, the Condamine River is classified as unpredictable and 
intermittent, both with regard to base and high flows.  Constant and/or high flow discharges need to be assessed as continuous and 
magnitudinal changes rather than discrete events.  The modelling indicated that little impact would result in wet periods such as January – May, 
however impacts in the dry season may occur in the short-term, especially on steep watercourses. 
General geomorphic impacts relating to these changes in flow are expected to result in: 

• Exacerbation of existing gullying at the gully confluence with the main channel, particularly those more recently formed examples 
• Notch erosion resulting from reduced variability of flows downstream of the release points 
• Increased bank failures resulting from notch erosion 
• Increased bank instabilities resulting from increased wetting of banks consisting of dispersive clays 
• Exacerbated meander migration resulting from treated CSG water discharge close to meander bends 
• Increased entrainment of bed sediments, resulting in redistribution downstream 

Modelling further determined that between low flow conditions and up to bank full conditions, the additional discharges to the Condamine River 
are not likely to result in significant geomorphologic impacts.   

2 Localised erosion at 
discharge points 

Depending on location and proposed rate of discharge, localised scour or erosion of river banks may result from both event and constant 
discharge.  Consequently this could lead to sediment laden flows, increased turbidity and subsequent smothering of flora or sedimentation of 
channel beds. 

3 Impacts to Aquatic 
Ecology from 
change in flow 
regime 

Native aquatic flora and fauna have adapted to intermittent flow environments that have prevailed over recent times.  There are conflicting 
opinions within the scientific community as to whether changes to community structure resulting from increased discharges during the low (or 
no) flow period would impact the waterways positively or negatively. However, there is consistent agreement that the impacts associated with 
sustained base flows are unlikely to directly impact the fishes within the study area. 
Smaller macroinvertebrate species may have issues regarding the maintenance of aquatic refugia and tolerance to constant flows, however the 
introduction of flows may compensate for upstream constrictions (Chinchilla Weir) and agricultural and industrial extractions.  Furthermore 
transmission losses and presently unused downstream extraction licences may limit the reach of any potential negative or positive impact to 
the aquatic ecology. 
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No. Potential Impact 
Mechanism Potential Impacts 

4 Impacts to Aquatic 
Ecology from 
inappropriate water 
quality discharge 

Water Quality sampling undertaken and collated as part of the Queensland Water Quality Guidelines (Queensland Government, 2009)  
identified the mean salinity for the Condamine – MacIntyre Zone was 355 µS/cm (227.2 mg/L), with 90 and 10 percentile values of 755 µS/cm 
(483.2mg/L)and 189 µS/cm (121 mg/L) respectively.  Discharge of untreated CSG water will impact both local aquatic flora and fauna, with 
impacts exacerbated during periods of no or little flow.  Parameters are identified as potential contaminates to the aquatic environment at 
specific levels. 
Conversely some treatment methods can result in the removal of elements essential to species development.  For example Calcium 
concentrations in RO permeate is such that crustaceans in local environments may have insufficient calcium for the regeneration of exo 
skeletons.  Although impacts may only be significant to local smaller species, food chain impacts can result in wide spread impacts to stream 
health including stream flora and fauna. 
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1 1 .8  Dis c h a r g e  m a n a g e m e n t  

Table 11.7 below indicates the control measures that will be put in place to mitigate the 
potential impacts identified in Section 11.7.  Mitigation and control measures are specific 
to the potential impact and include a range of actions such as: 

• Monitoring the receiving environment for changes in aquatic ecology and 
geomorphology to identify any impacts that have occurred so appropriate 
management and where required, rehabilitation measures can be enacted; 

• Engineering controls to ensure the quality and velocity of water discharged; and 
• Specific discharge flow regimes agreed upon with DERM which take into account 

pre-development river flows. 
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Table  11.7: - Propos ed  mitigation meas ures  for d is charge  of treated  CSG water to  watercours e  

No. Potential Impact 
Mechanism Mitigation Measure 

1 
Change in 
geomorphology due 
to increased flow 

Initial hydraulic modelling indicates that discharge regimes mimicking natural flows maybe beneficial to the aquatic ecology environment.  
They may also provide a geomorphic response closer to the existing condition, with limited sediment transport in dryer months and 
significant in wetter periods. Furthermore limiting discharges during dry periods will reduce magnitude and occurrence of short-term impacts.  
Once a discharge regime has been determined further refinement of the existing hydraulic model may provide guidance on potential impacts 
of unseasonal flow. Discharge regimes can be altered accordingly to result in low impact to the geomorphic condition. 
Once a discharge regime is implemented, the monitoring program may establish an improved understanding of existing geomorphic variance 
and impacts, if any, additional stream discharge may cause. 

2 Localised erosion at 
discharge points 

Where proposed discharge rates may cause scour and erosion damage to local bed and banks, engineering controls to diffuse stream power 
will provide localised control of velocity reducing scour and erosion at the discharge location.  An engineered discharge structure has been 
installed at Talinga WTF discharge location.  
All discharge locations should be regularly inspected for scour and erosion damage, this includes adjacent banks and downstream reaches 
where grades have slackened.   

3 

Impacts to Aquatic 
Ecology from 
change in flow 
regime 

As detailed in the Surface Water and Aquatic Ecology chapters (EIS Volume 5, Attachment 20 and 23 respectively) a government calibrated, 
integrated quantity and quality model (IQQM) was undertaken for the Condamine River.  Primarily the model considers potential discharges 
and extractions to the River against allocations, anticipated flows and synthetically estimated natural flows. 
The modelling was compared against environmental flow objectives (EFOs) as defined in the ROP (Queensland Government, Department of 
Natural Resources and Water, December 2008) as indicative impacts to aquatic ecology.  It suggested that a number of discharge regimes 
will meet EFOs.  Predominately regimes mimicking seasonal variance, i.e. lower discharges in dryer periods, were more successful in 
meeting the adopted guidelines. 
Australia Pacific LNG will undertake monitoring of aquatic ecology response to additional flow, especially as some research suggests 
improved ecological conditions.    

4 

Impacts to Aquatic 
Ecology from 
inappropriate water 
quality discharge 

Queensland Government policy requires CSG producers to treat their water unless it can be injected directly into aquifers of equal or poorer 
quality, or an environmentally safe direct use for the untreated water has been found.  Hence water is treated and conditioned prior to 
discharge to watercourses. 
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1 1 .9  C u m u la t iv e  d is c h a r g e  

Managed watercourse discharge is not solely proposed for the Australia Pacific LNG Talinga 
WTF, and hence any management regime for the option should consider other proponents 
which may contribute to a cumulative impact. 

Within the Australia Pacific LNG project, the Condabri Central WTF, approximately 30km 
downstream of Talinga WTF, is also proposed to discharge into the Condamine River.  
Flows contributed at Condabri Central WTF, are to be managed along with discharge from 
Talinga WTF so that the flow regime at Node H is at or below pre-development flows.  Both 
flows are represented the in GoldSim model discussed Section 11.5. 

The Queensland Gas LNG Project (QCLNG) have recently received approval for an EA 
amendment to their Kenya development area to include a continuous 12 ML/d discharge to 
Wiembilla Creek (a tributary of the Condamine River) upstream of the Talinga WTF.  This 
licence is proposed for a 12 month period (1st April 2011 to 1st April 2012), which will, for the 
majority of the period coincide with Talinga’s existing discharge EA (20th September 2009 to 
20th March 2012).  The QCLNG EA conditions that cannot flow further than 6km from the 
discharge location, effectively meaning that this water will not enter the Condamine River. 

QCLNG has also proposed a discharge up to 100 ML/d at Chinchilla weir.  An agreement 
with Sunwater, the water distributor and regulator of the Chinchilla weir, has proposed the 
allocation of discharge to be distributed in whole to agricultural uses along the regulated 
downstream reach.  It is understood that the QCLNG/Sunwater proposal will not increase 
water flow downstream of the Node I. 
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12 .  Water Release Reduction 

1 2 .1  O v e r v ie w  

As noted in Section 1.2, the aim of this Water Release Reduction Strategy is to develop a 
plan to maximise CSG water reuse and to minimise any release of treated CSG water to 
natural waterways.  This section of the WRRS specifically addresses the requirements of 
Schedule C58 of the Walloons EA (covering the Talinga development area).  The water 
management strategy (including base case and optimisation case options) for the Talinga 
development area involves: 

• Irrigation of Origin Energy owned land (refer Section 7); 
• Construction water use (refer Section 8); 
• Potential supply of CSG water to nearby landholders (refer Section 9); 
• Potential aquifer injection (refer Section 10); and 
• Managed discharge to the Condamine River (refer Section 11). 

 
In addition, investigations are also underway into a range of commercial opportunities. 
 

1 2 .2  Im p le m e n t a t io n  o f r e u s e  m e a s u r e s  t o  a c h ie v e  m a x im u m  u s e  o f 
t h e  w a t e r  

As discussed in Section 6.1, Australia Pacific LNG CSG water management strategy 
employs a ‘base case’ and an ‘optimisation case’ which will be developed in parallel to find 
the highest and best use of water produced on a case by case basis.  This approach has 
been developed to address uncertainties of water supply - demand, legislation, technology 
and commercial arrangements.  Base case options provide a sustainable water 
management solution that can be readily applied using existing technologies and customers 
while optimisation options are considered to provide potential further benefit once 
technology, negotiations and legislation have evolved and groundwater and surface water 
monitoring programs are implemented. 

As outlined in Section 12.1, Australia Pacific LNG is intending to implement a suite of water 
reuse options over the life of the project.  Figure 12.1 compares the volume of CSG water to 
the reuse potential. 
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 Figure 12.1: Ta linga  development a rea water reus e  s trategy 

1 2 .3  S p e c ific  t a r g e t s  fo r  a c h ie v in g  in c r e a s e d  r e u s e  o f t r e a t e d  a n d  
a s s o c ia t e d  w a t e r  

At present, all CSG water from the Talinga development area is treated (see Section 4.2).   
 
Table 12.1 summarises the reuse options and targets on an annual basis.  It should be 
noted that from 2015 onwards, the reuse targets will be static. 
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Table  12.1: Trea ted  CSG Water Reus e  Targe ts  

Year Irrigation Injection Water to Third 
Party 

Other1 % of Total 
Discharge  

2011         0% 

2012 4 ML/d 33% 3 ML/d 25%     58% 

2013 14.4 
ML/d 

66%     2.4 ML/d 11% 77% 

2014 14.4 
ML/d 

33% 2.7 
ML/d 

31% 4 
ML/d 

8.5% 0.1 ML/d 0.5% 42% 

2015 14.4 
ML/d 

33% 25 
ML/d2 

58% 4 
ML/d 

9%   100% 

Note 1: Predominantly incorporates construction water. 
Note 2: Assuming injection in the Talinga area is found to be technically and economically feasible and required 
approvals can be obtained. 
 

1 2 .4  A m a r k e t  a n a ly s is  a t  le a s t  e v e r y  3  y e a r s  t o  id e n t ify  e x is t in g  a n d  
fu t u r e  o p p o r t u n it ie s  fo r  w a t e r  r e u s e  

Australia Pacific LNG is committed to a program of continuous improvement in CSG water 
management. Continuous improvement entails progressively maximising re-use of CSG 
water and minimising release of CSG water to waterways. Optimising the economic 
efficiency of CSG water management also dictates that it is prudent to continually appraise 
new opportunities for re-use.  
 
Australia Pacific LNG is currently negotiating with a number of commercial industries that 
were identified during and subsequent to the EIS process. 
 
As part of the Water Release Reduction Strategy, Australia Pacific LNG will conduct a 
market analysis at least every three years to identify existing and future opportunities for 
water re-use. The analysis will include assessments of the technical and economic feasibility 
of supplying CSG water to potential industrial, commercial and agricultural customers for 
beneficial use. Stakeholder networks will be consulted and industry knowledge utilised to 
proactively identify emerging opportunities for analysis. 
 
Supply of treated CSG water to nearby landholders is currently being investigated as part of 
the optimisation process.  While this option is preferred by Australia Pacific LNG, the volume 
of water that can be supplied will be limited due to uncertainties in quantities and other 
potential commitments for the water.  

1 2 .5  O n -g o in g  r e v ie w  o f e m e r g in g  t e c h n o lo g ie s  a n d /o r  r e u s e  o p t io n s  
t h a t  c o u ld  a c h ie v e  s ig n ific a n t  r e d u c t io n s  in  m a s s  lo a d s  o f  
c o n t a m in a n t s  r e le a s e d  t o  t h e  e n v ir o n m e n t  

As discussed in Section 4.2, Australia Pacific LNG is committed to treating 100% of its CSG 
water. The products of the treatment processes will be sustainably managed. Should a 
technology emerge which may propose to provide a more cost effective and sustainable 
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improvement to the environment, APLNG will investigate the technology and its full life cycle 
effects. 
 

1 2 .6  In v e s t ig a t io n  o f t h e  fe a s ib il i t y  o f a l t e r n a t iv e  o p t io n s ,  p r a c t ic e s  
a n d  p r o c e d u r e s  t o  fu r t h e r  m in im is e  t h e  v o lu m e  a n d  
c o n c e n t r a t io n  o f c o n t a m in a n t s  r e le a s e d  t o  w a t e r s  

As shown in Figure 12.1 and Table 12.1, Australia Pacific LNG are planning to have 100% 
reuse of treated CSG water in 2015 (assuming aquifer injection in the Talinga area is found 
to be technically and economically feasible), therefore there will be no contaminants 
released to waters, except in the event of prolonged wet weather.  Having said that, 
Australia Pacific LNG is currently undertaking a range of investigations into sustainable brine 
management. 
 
Australia Pacific LNG is in the process of evaluating multiple options for the disposal of the 
brine solution in line with government policy. These options purport further water recovery 
from the brine with commercial production of saleable sodium salt products, and a minimal 
solid waste to landfill. It is expected that the results from these process trials will be available 
by mid 2012 enabling an educated evaluation of the proposed processes and a commercial 
framework developed for the recovery of the dissolved salts within the produced water 
derived brine. 
 
Australia Pacific LNG is further investigating opportunities for the recovery of the waste solid 
and algae material extracted during pre-filtration prior to desalination of the produced water. 
It is hoped that these materials can be used as part of the bio remediation of soils and 
disturbed land or as feed for bio-fuel production. Australia Pacific LNG has entered into 
research agreements for the further investigation on the scientific and sustainable merit of 
these opportunities. 

The final waste stream is the effluent stream produced during chemical cleaning and 
adsorptive bed regeneration processes. A study is underway investigating the comingling of 
these streams with an aim to minimise the solid waste that would be sent to landfill. 

1 2 .7  P r o g r a m s  t o  im p le m e n t  fe a s ib le  o p t io n s  t o  a c h ie v e  in c r e a s e d  
w a t e r  r e u s e  a n d  r e d u c t io n  in  c o n t a m in a n t  lo a d s ,  in c lu d in g  
a c t io n s  a n d  t im e fr a m e s  fo r  c o m p le t io n  

As shown in Figure 12.1 and Table 12.1, Australia Pacific LNG are planning to have 100% 
reuse of treated CSG water in 2015.  Table 12.1 also provides timeframes for this 
progression and actions associated with the proposed reuse options are discussed in 
Sections 7 to 10.  As noted previously, after 2015 some discharges to the Condamine River 
will be required during prolonged wet weather events.  

As discussed in Section 12.6, commercial opportunities for sodium salt products are 
currently underway and results from these process trials will be available by mid 2012 and 
detailed actions and timeframes for reduction in contaminant loads will be available then.   
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13 .  Monitoring Program 

The monitoring intended to be undertaken by Australia Pacific LNG, in relation to its CSG 
water management practices at Talinga development area, is documented in this section.  
Monitoring will be conducted for each water management practice undertaken and will be 
recorded and reported as described.  The monitoring programs aim to be sufficient for the 
prediction and early detection of any detrimental impacts from CSG water management 
practices. 

1 3 .1  Dis c h a r g e  t o  w a t e r c o u r s e  

There are two monitoring programs which have been developed in relation to the discharge 
of treated CSG water from the Talinga WTF to the Condamine River.  These programs are 
the CSG Water Quality Monitoring Program (WQMP) and the Receiving Environment 
Monitoring Program (REMP) (both previously submitted to DERM).  These programs aim to 
monitor and record pertinent information in relation to discharge of treated CSG water to the 
Condamine River. 

13.1.1 CSG Water Quality Monitoring Program 
The framework of the CSG WQMP has been based on the public health and environmental 
water quality monitoring required for the Talinga WTF discharge licence.  As presented in 
the Walloons Environmental Authority (PEN100067807), the CSG WQMP initially verifies 
source water constituents during an initial characterisation and monitors the treated CSG 
water on an on-going basis.  The program enables comprehensive recording and reporting 
of water quality. 

It is proposed that the source water be monitored on an ongoing basis at the feed pond of 
the WTF for approximately 360 analytes to provide a continuation of the characterisation of 
the two development area’s CSG water.  Proposed ongoing monitoring of the treated water 
focuses on particular parameters of interest and concern, confirmation of this monitoring 
regime is yet to be confirmed with DERM. 

The monitoring program also describes online process control at the WTF which has the 
capability to prevent the discharge of off-spec water into the Condamine River. 

13.1.2 Receiving Environment Monitoring Program 
The proposed REMP has been developed to ensure that potential impacts to the receiving 
environment from Talinga WTF are rigorously monitored and recorded. 

Adequate monitoring will enable the impact of the release of treated CSG water on aquatic 
ecology to be determined.  This determination will contribute to the ability to preserve and 
manage the aquatic environment and mitigate potential impacts on the aquatic receiving 
environment.  

The REMP provides a description of the potentially affected receiving waters including the 
hydrology, physiochemical properties, aquatic ecosystem parameters and geomorphologic 
features and the water quality targets to be achieved in the receiving environment.  The 
REMP discusses WQOs relative to the draft environmental values which are considered 
relevant for the Condamine River receiving environment. 
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The monitoring for potential adverse impacts includes monitoring of bank stability and 
erosion, stream flow and hydrology, measurement of the banks and beds of the receiving 
environment for SAR, soil sodicity and erosion.  The monitoring of contaminants including 
physiochemical parameters and biological indicators that will be conducted is also noted. 

Sampling and analysis methods (including statistical analysis methods), the monitoring 
locations (including downstream impacted sites and locations used as background sites) and 
monitoring frequencies are also contained in the attached REMP.  The frequency of 
monitoring is discussed in relation to the development of WQOs and site-specific 
background values in accordance with the QWQG 2009.  

1 3 .2  Ir r ig a t io n   

Changes to the soils and landscape may occur as a result of irrigation.  An ‘Adaptive 
Management’ approach will monitor any changes and conduct some trials, for example on 
soil and water amendments, such as gypsum or calcium nitrate, to provide information to 
guide management practices which will improve sustainability over the long term.  

Monitoring will be conducted for control and impact assessment, in order to provide timely 
data for which appropriate management processes can be implemented.  Monitoring will 
include salinity and sodicity measurements, deep drainage, and soil fertility. 

The irrigation monitoring described is intended to cover both Australia Pacific LNG owned 
and operated irrigated agriculture as well as the irrigation conducted by existing agricultural 
land-holders that would use water sourced from the Talinga WTF.  

13.2.1 Irrigation water 
The quality of the water treated by reverse osmosis will be constantly monitored, while water 
and soil moisture measurements will indicate how efficient the irrigation system is and 
whether there are any surpluses or likely drainage.  The parameters that will be monitored 
that are of relevance to irrigation are contained in Table 13.1 below. 
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Table  13.1: - Irrigation water monitoring parameters  

Parameter Monitoring 
Frequency 

Irrigation Discharge [ML/day] Continuous 

Electrical Conductivity [µS/cm] 

Total Dissolved Solids [mg/L] Fortnightly 

pH Continuous 

Temperature [°C] 

Bicarbonate Alkalinity as CaCO3 [mg/L] Fortnightly  

Carbonate Alkalinity as CaCO3 [mg/L] 

Hydroxide Alkalinity as CaCO3 [mg/L] 

Residual Alkali [meq/L] 

Chloride [mg/L] 

Fluoride [mg/L] 

 
The irrigation system will have flow meters, and soil moisture monitors to measure water and 
soil moisture content.  

Weather stations will provide climate data to allow modelling of evapotranspiration and 
actual water demand to guide the irrigation applications.  The following climatic conditions 
will be detected via weather stations on a daily basis within close proximity to the Australia 
Pacific LNG irrigation projects: 

• Relative humidity (%); 
• Wind speed (km/h or m/s); 
• Wind direction; 
• Air temperature (oC); and 
• Rainfall (mm). 

Annual modelling and preparation of water balances will provide checks on irrigation 
efficiency and estimates of evaporation, drainage and runoff. 

13.2.2 Deep drainage and salinity 
Irrigation will be managed to minimise deep drainage by monitoring of soil moisture using 
moisture probes at 20cm, 60cm, 80cm and 1m at a number of locations during the normal 
conduct of the irrigation system. Irrigation will generally not fill water profiles beyond 90cm, 
and deep sensors at 1m will be used to measure the frequency of moisture beyond this 
point.  Soil moisture is intended to be tested twice per week or with in-situ monitoring probes. 

Downward movement of salt will be monitored by annual measurement of chloride, sodium 
and conductivity (EC) at intervals; 0-10, 10-30, 30-60, 60-90, 90-120 and120-150cm.  
Sampling is intended to be conducted on both sides of the row, in two transects of 5 
samples. 
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A baseline soil survey, involving 30 soil samples will measure the initial levels to which 
subsequent measurements will be compared.  If there is downward movement of salt it 
should show as reduced salt levels in upper layers and an increase in lower layers.  

The potential build-up of groundwater as ‘perched water tables’ above the bedrock at the 
Talinga sites will be monitored by constructing and inspecting shallow bores to be drilled to 
bedrock or a depth of 10m. 

In addition, monitoring of the groundwater will be conducted by establishing bores 
(piezometers) to 10m. 

Modelling of ‘estimated’ deep drainage will be conducted in hindsight each year, using actual 
inputs of rainfall and irrigation in a model such as ‘How Leaky’. 

13.2.3 Runoff and soil erosion 
The use of agricultural chemicals and surface applied fertilisers will be minimised in the 
management of the irrigated cropping program, but there is potential for adverse impacts on 
the water quality of runoff water and subsequently surface water.  Good management of soil 
erosion is likely to minimise runoff and enhance the quality of runoff water. 

• Estimates of runoff will be matched with visual observations; 
• Runoff water will be sampled at appropriate sites and measured for nutrients, salt 

and pesticides where there is any concern related to use;   
• Monitoring of surface water quality will be conducted upstream and downstream on 

an ‘event’ and/or six monthly basis, for the parameters listed in Table 13.2 below; 
• Water being used for irrigation will be tested for EC, TDS, pH, SAR and a range of 

nutrients and minerals, including fluoride; and 
• Visual monitoring of soil erosion will be conducted and responsive strategies will be 

implemented. 

Table  13.2: - Surface water monitoring  parameters  in  res pons e  to  run-off 

Parameter 

Water level [m/AHD] 

Electrical Conductivity [µS/cm] 

Total Dissolved Solids [mg/L] – Event triggered 

pH [unitless] – Event triggered 

Temperature [°C] 

Dissolved Oxygen [% saturation or ppm] – Event triggered 

Turbidity [NTU] 

Total Suspended Solids [mg/L] 

Ortho-Phosphorous [mg/L] 

Ammonia-N [mg/L] 

Nitrate + Nitrite as N [mg/L] 

Nitrite-N [mg/L] 
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Parameter 

Nitrate N by Flow Injection Analysis (FIA) (Calculation) [mg/L] 

Sulphur as SO4 [mg/L] 

 

13.2.4 Soil ferti l ity 
Soil fertility parameters to be monitored are the depletion of major nutrients nitrogen (N), 
phosphate (P) and potassium (K).  Use of legumes in the cropping rotation at Talinga may 
result in additions of nitrogen. 

An initial baseline survey of irrigation sites will establish soil fertility levels which will be 
checked with annual soil sampling repeated at these same sites, based on GPS locations.  
Soil samples are intended to be analysed for the parameters listed in Table 13.3 below: 

Table  13.3: - Soil fe rtility monitoring  parameters  

Parameter 

Electrical Conductivity (saturated extract – ECse) [dS/m] 

pH [unitless] 

Soil Organic Carbon (SOC) [units] 

Exchangeable Calcium [meq/100g] 

Exchangeable Magnesium [meq/100g] 

Exchangeable Potassium [meq/100g] 

Exchangeable Sodium [meq/100g] 

Cation Exchange Capacity (CEC) [meq/100g] 

Exchangeable Sodium Percentage (ESP) [%] 

SAR 

Ca:Mg Ratio [unitless] 

Chloride [mg/kg] 

Calcium Carbonate [%] 

Available Phosphorous [mg/kg] 

Ammonia (1:5 Extract) [mg/kg] 

Nitrite & Nitrate (1:5 Extract) [mg/kg] 

Sulphate [mg/kg] 

Total Nitrogen [mg/kg] 

Total Sulphur [mg/kg] 

Boron [mg/kg] 

Zinc [mg/kg] 

Iron [mg/kg] 

Copper [mg/kg] 

Manganese [mg/kg] 
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The baseline soil fertility survey will include sampling from sites representative of the 
different soil types, across the irrigated lands. 

A nutrient balance will be calculated on an annual basis for each irrigation field from tonnage 
and nutrient content of products harvested and fertilisers applied. 

13.2.5 Soil structure 
An aspect of soil structure which requires special attention is the effect of sodium (Na) in the 
irrigation water. Where surface application is used, there is possibility of slight crusting on 
the top few mm of the soil surface.   

Annual monitoring of Na and Na% and SAR in 0-10cm, 10-30cm, 30-60cm and 60-90cm 
samples will indicate whether there is any build-up or movement of Na and the onset of 
sodicity problems. 

Sampling depth to determine total sodium, exchangeable Sodium Percentage (ESP) and 
sodium adsorption ratio (SAR) is intended to be conducted at depths of 0 - 10cm, 10 – 
30cm, 30 – 60cm, 60 - 90cm, 90 - 120cm and 120 – 150 cm at the soil sampling sites.   

Samples taken to 30cm are intended to be analysed for the parameters listed in section 0.   

Samples taken from 30cm – 150cm are intended to be analysed to determine total sodium, 
exchangeable sodium percentage, sodium adsorption ratio, pH and electrical conductivity. 

Visual monitoring of compaction, surface sealing and infiltration will indicate whether there 
are structural problems affecting water movement or runoff. 

13.2.6 Groundwater monitoring 
Groundwater monitoring is intended to be carried out biannually or more frequently if 
deemed necessary to detect impacts of irrigation. 

Groundwater samples taken as part of the irrigation ground water monitoring are intended to 
be analysed for the water quality parameters listed in Table 13.4.  
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Table  13.4: - Irrigation groundwater monitoring  parameters  

Parameters 

Water Level [mm / AHD] (on applicable bores) 

Flow Rate [m/h] (on applicable bores) 

Electrical Conductivity [µS/cm] 

pH [unitless] – Bi-annual 

Temperature [°C] 

Groundwater Pressure in Geological Strata [kPa] 

Total Dissolved Solids [mg/L] – Bi-annual 

Ortho-Phosphorus 

Nitrate-N [mg/L] 

Nitrate + Nitrite as N [mg/L] 

Nitrate-N by FIA (Calculation) [mg/L] 

Sulphur as SO4 [mg/L] 

1 3 .3  B r in e  p o n d s  

Environmental monitoring of the existing Talinga brine ponds includes sampling of an array 
of 16 groundwater bores in the vicinity of the ponds. In addition 31 piezometers are 
monitored within the embankments of the main storages. Samples of contained water are 
taken from each pond at the time of groundwater sampling.  

In line with the existing environmental authority for the site, sampling is conducted on a 
biannual basis and reports on each sampling event are produced and kept in a central 
database.  

For future pond, the monitoring program will be extended to ensure ongoing integrity of pond 
structure and provide early detection of any potential loss of containment from the ponds.  In 
addition to the groundwater monitoring an annual assessment of the condition of all ponds is 
carried out by a dams engineer in line with regulated dams regulations.  

This monitoring program will be included in the Operations and Monitoring Manual 
developed for the Talinga WTF site.   

A summary of the preliminary monitoring requirements for brine ponds is included in Table 
13.5.  For more detailed information refer to the Saline Effluent Management Plan and the 
Talinga WTF Ponds Operation and Monitoring Manual.  
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Table  13.5: - Monitoring  requirements  under the  Sa line Effluent Management Plan 

Activity Frequency  Reporting / data collection Personnel 

Monitoring requirements 

Ground water bores 
and Piezometers 

Biannual Report to be included with annual 
return plus incident  report on 
significant excursions from background 
level 

Environmental 
hydrogeology specialists 

Pond salinity  Weekly  Values to be logged  Operations staff  

Survey of bunds  Annual  Any detectable movement to be 
reported immediately 

Qualified surveyors 

Inspection requirements 

Engineering 
Inspection  

Annual  Inspection report for submission to 
DERM as per guideline 

Registered professional 
engineer 

Check for erosion on 
bunds  

Monthly or 
following significant 
rainfall  

For inclusion in annual inspection 
report  

Operational staff 

Surface moisture 
detection  

Monthly on dry 
days 

For inclusion in annual inspection 
report  

Operational staff 

Sump pump test  Half yearly Report any performance issues for 
maintenance 

Operational staff 

 

1 3 .4  In je c t io n  t r ia l  m o n it o r in g  

The monitoring program associated with the injection trials will comprise two components: 

• Monitoring of injection and observation bores during testing 
• Baseline sampling of landholder bores in the vicinity of the test prior to the 

commencement of field activities 

Monitoring of the injection and monitoring bores during tests will comprise measurements of 
water level, extraction and injection rates, and water quality.  Automated loggers may be 
utilised to assist in data collection.  

All landholder bores within the calculated maximum hydraulic impact zone of the proposed 
pumping or injection test will be considered when establishing the monitoring program.  The 
process for a landholder bore survey is: 

• An Origin landowner liaison officer (LLO) contacts landowners to determine whether 
they have bores on their property 

• In conjunction with an Origin hydrogeologist, the LLO arranges a suitable time to visit 
the landowner and meets the landowner and discusses the monitoring program 



Talinga Water Release Reduction Strategy 

 

 

commercial-in-confidence   Q-4100-15-MP-0001 

Australia Pacific LNG Pty Limited ABN 68 001 646 331 
Level 3, 135 Coronation Drive, Milton, Qld, 4064 
GPO Box 148, Brisbane, Qld, 4001 • Telephone (07) 3858 0280• Facsimile 1300 863 446 • www.aplng.com.au                80 

14 .  Emergency Planning and Response 

1 4 .1  O r g a n is a t io n a l  c o m m it m e n t s  t o  e m e r g e n c y  p la n n in g  & r e s p o n s e  

Origin and subsequently Australia Pacific LNG, operates under an established Health, 
Safety and Environment Management System (HSEMS) to minimise and manage the 
impacts on employees, contractors, the environment and the communities in which the 
company operates. 

The HSEMS is comprised of the Health, Safety and Environment (HSE) Policy and a set of 
20 standards which interpret, support and provide further details to the requirements of the 
HSE Policy. 

Within each standard, directive(s) have been developed which instruct the minimum 
requirements, responsibilities and business rules that are needed to implement the HSE 
policy and HSEMS. Emergency planning and response are covered under two directives; 
Crisis and Emergency Management Directive and Incident Management Directive.  

The Crisis and Emergency Management Directive (ORG-HSE-DVE-003) defines the 
requirements to effectively respond to a crisis and emergency situation to minimise the 
impacts on people, environment, plant and/or property. The emergency response framework 
contains three tiers based on potential impacts: 

• Serious – managed under a site emergency response plan 
• Critical, Major – managed under a group emergency management plan 
• Catastrophic – managed under a crisis management plan 

As is considered within the serious category, an emergency planning and response has 
been developed for the management of an emergency CSG water incident at the Talinga 
WTF.   

The Incident Management Directive (ORG-HSE-DVE-006) details the internally-specified 
mandatory response, notification, recording, investigation, corrective and preventative 
actions, review, and analysis and reporting requirements for all incidents which fall within the 
responsibility of Origin, and subsequently Australia Pacific LNG. There are six stages in the 
incident management process: 

Stage 1 – Response and notification  

Stage 2 – Incident recording  

Stage 3 – Incident investigation  

Stage 4 – Corrective and preventive actions  

Stage 5 – Incident sign-off  

Stage 6 – Review, analysis and reporting 

This directive is implemented for the emergency management of CSG water within the both 
the Talinga and Orana development areas to ensure that incidents and potential impacts are 
appropriately managed.   
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1 4 .2  P r o je c t  s p e c ific  c o m m it m e n t s  t o  e m e r g e n c y  p la n n in g  & r e s p o n s e  

Preliminary analysis indicates that that the three main areas of relevance for emergency 
planning are those events that have the potential for serious negative impact to public 
health, the environment and infrastructure assets.   

The two major mechanisms for potential harm are unmanaged releases where excessive 
volume or inappropriate quality of CSG water, saline effluent or treatment chemical occurs.   

Large volume releases could potentially occur if a failure of containment structure such as a 
brine pond, feed pond or irrigation dam occurs, or if a containment structure were to 
overflow.  The potential destination of uncontained water and the quality of the water would 
dictate the potential hazard to the public, the environment and infrastructure.   Procedures 
will be developed to manage the following quantity related emergency incidents for all 
ponds: 

• Bund structural failure 
• Drowning of person/fauna 

Emergency management procedures will also be determined for the release of contaminants 
outside of authorised limits to the receiving environment (surface water, land, crops) where 
public health and environmental impacts are of significant concern.  This may occur if there 
are contaminant issues with treated CSG water discharged to surface water or used to 
irrigate crops/pastures.  Procedures detailing the emergency management for the following 
incidents are in development:  

• Release of contaminant(s) to surface water – public health concern 
• Release of contaminant(s) to surface water – environmental concern 
• Release of contaminant(s) to land – public health concern  
• Release of contaminant(s) to land - environmental concern  

Containment failure for chemicals stored at the WTF will also be managed by site 
emergency response plans.   

Further detailed analysis will be conducted to ensure that additional hazards of significance 
to public health, the environmental or infrastructure are identified and the appropriate level of 
managed response is detailed in procedures.   
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15 .  Management Review  

As described in Section 14, Australia Pacific LNG operates under an HSEMS to minimise 
and manage the impacts on employees, contractors, the environment and the communities 
in which the project operates. 

The framework for the CSG water management is based on the continual improvement 
methodology of Plan-Develop-Evaluate-Implement and Monitor as shown in Figure 15.1. 

 

Figure  15.1: - Continuous  improvement cyc le  

Continuous improvement of management practices is achieved through setting HSE goals 
and targets which are measurable, documented, communicated and reviewed. Australia 
Pacific LNG commits to continually assessing the management of CSG water aiming to 
minimise the quantity of CSG water produced, maximise the use of CSG water, minimise the 
areas of disturbed land and to continually improve water management practices. 

Key areas for continuous improvement have been identified: 

• Strategies to minimise the quantity of CSG water generated at the surface of the 
land, 

• Efficient use of CSG water as a resource through direct use and treatment 
• Continuously improve water management practices employed where non-preferred 

management options are being used, and 
• Minimisation of total area of land disturbed by CSG water dams. 

Particular commitments, strategies and metrics for review in relation to each of these key 
areas are discussed below.   

1 5 .1  S t r a t e g ie s  t o  m in im is e  t h e  q u a n t i t y  o f C S G  w a t e r  g e n e r a t e d  a t  
t h e  s u r fa c e  o f t h e  la n d  

Two main strategies have been developed to minimise the quantity of CSG water generated 
at the surface of the land.  The first of these strategies will also minimise the drawdown 
within overlying and underlying aquifers, and as such, the overall amount of water withdrawn 
and brought to the surface.  The second strategy classifies gas wells based on the relative 
amount of gas and water produced and prioritises individual well exploitation based on the 
classification.   
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These strategies are: 

• Minimising drawdown effects and overall CSG water generation through appropriate 
production well construction 

• Gas well classification and operation strategy to minimise water production 

Minimising drawdown effects and overall CSG water generation through appropriate 
production well construction 

Drawdown effects to overlying and underlying aquifers are strongly controlled by the 
thickness and permeability of the intervening aquitard layers between the coal measures and 
the Springbok Sandstone and Hutton Sandstone. The Springbok Sandstone unconformably 
overlies the Walloon Coal Measures, and in places erosion of the upper Walloon Coal 
Measures has resulted in the Springbok being in direct connection with the coal seams. 
Thinner accumulations of aquitard material, or lack of it, may lead to greater drawdown 
effects. 

Some of the effects can be mitigated by modification to standard CSG well design.  Australia 
Pacific LNG reviews production well design continually to employ appropriate well 
construction. 

Gas well classification and operation strategy to minimise water production  

Gas wells are classified in relation to their relative water and gas production rates.   
Typically, wells are categorised into one of the following four categories: 

• High gas/high water 
• High gas/low water 
• Low gas/high water 
• Low gas/low water 

Classification of the wells enables water production, within a specified time frame, to be 
managed and potentially minimised, relative to the gas commitments the project has made.  
Additionally, Australia Pacific LNG prefers to target wells with high gas/low water category, 
where possible, thereby reducing the amount of water produced, relative to the amount of 
gas produced.  

1 5 .2  E ffic ie n t  u s e  o f C S G  w a t e r  a s  a  r e s o u r c e  t h r o u g h  d ir e c t  u s e  a n d  
t r e a t m e n t  

Australia Pacific LNG has identified several aspects to the ‘efficient use’ of CSG water as a 
resource.  These are: 

• Maximising use of untreated water as a way to improve overall water management 
efficiency (reduced treatment and associated energy use) 

• Efficiently treating the water to maximise water quantity available for use (recovery 
efficiency) 

• Efficiently managing the use of CSG water for a particular beneficial use 
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Efficiently managing the use of CSG water for a particular beneficial use 

Australia Pacific LNG is committed to efficiently use treated CSG water for crop/pasture 
production within each development area.  Significant monitoring of a variety of parameters 
which will be used to inform water application rates will be undertaken.  Irrigation rates will 
be based on weather information such as rainfall, relative humidity, wind speed and direction 
and air temperature obtained from weather stations.  Flow meters will be installed to 
measure the actual amount of water applied and the moisture content of the soil will be 
measured.  There will also be visual monitoring for signs of soil erosion, which could be used 
as an indication of over application or other issues related to land management.   

1 5 .3  C o n t in u o u s ly  im p r o v e  w a t e r  m a n a g e m e n t  p r a c t ic e s  e m p lo y e d  
w h e r e  n o n -p r e fe r r e d  m a n a g e m e n t  o p t io n s  a r e  b e in g  u s e d  

As previously discussed (section 6), Australia Pacific LNG CSG water management strategy 
employs a ‘base case’ and an ‘optimisation case’ which will be developed in parallel to find 
the highest and best use of water produced on a case by case basis.  This approach has 
been developed to address uncertainties of water supply - demand, legislation, technology 
and commercial arrangements. 

Base case options provide a sustainable water management solution that can be readily 
applied using existing technologies and customers.  The base case for the Talinga and 
Orana development areas includes managed discharge to surface water, beneficial use of 
the water for irrigation (both existing agriculture and Australia Pacific LNG owned and 
operated agriculture), provision to existing agricultural users and the use of water for on-
tenure construction purposes.    

On an annual basis the following metrics will be used to indicate the continuous 
improvement and environmental benefits resulting from the base case water management 
options noted: 

• The percentage of treated CSG water managed through ‘preferred management 
options’ vs ‘non-preferred management options as defined in the Coal Seam Gas 
Water Management Policy (DERM 2010).  This metric can be broken down to 
provide the relative percentage for each beneficial reuse option (irrigation and 
construction) 

• Conversely for salt, the percentage of salt managed through ‘preferred management 
options’ vs ‘non-preferred management options as defined in the Coal Seam Gas 
Water Management Policy (DERM 2010) 

• Record any reduction in volume of water discharged to surface water relative to the 
approved discharge limit in the Environmental Authority 

• Record the number of days discharge did not occur based upon the allowed 
discharge regime 

• Note any positive environmental benefits achieved such as increased WASOs, EFOs 
and increased surface water ecosystem health or surface water quality 
improvements 

• Estimate the avoided groundwater/surface water extractions by other users who 
receive CSG water (directly or indirectly) 



Talinga Water Release Reduction Strategy 

 

 

commercial-in-confidence   Q-4100-15-MP-0001 

Australia Pacific LNG Pty Limited ABN 68 001 646 331 
Level 3, 135 Coronation Drive, Milton, Qld, 4064 
GPO Box 148, Brisbane, Qld, 4001 • Telephone (07) 3858 0280• Facsimile 1300 863 446 • www.aplng.com.au                86 

• Estimate the number of jobs created from beneficial reuse activities and revenue 
generated from beneficial reuse activities 

The optimisation case will be adopted specific to the situation and conditions encountered at 
Talinga and Orana development areas and adoption will be in sequence with option 
development.  The optimisation options are considered to provide potential further benefit 
once technology, negotiations and legislation have evolved and groundwater and surface 
water monitoring programs are implemented.  Optimisation options for the Talinga and 
Orana development area water management are: 

• Reinjection in areas where suitable receptor aquifers identified. Technology subject 
to regional trials 

• Aggregation and management of water in conjunction with other producers and 
suppliers 

• Brine concentration and crystallisation for the recovery and re-sale of selective salt 
recovery 

• Ocean outfall of saline effluent at Gladstone 

As optimisation options are developed and implemented, the following metrics will be used 
to indicate the continuous improvement resulting from these developments: 

• Reporting of trial results to indicate progress with the development and 
implementation of the optimisation case 

• The increase in the water managed through ‘preferred management options’ that is 
attributable to the optimisation case being implemented.  This can be broken down to 
provide relative percentages for reinjection and aggregated water management 

• Estimate the avoided groundwater/surface water extractions by other users who 
receive CSG water (directly or indirectly) 

• Estimate the number of jobs created from beneficial reuse activities and revenue 
generated from beneficial reuse activities 

1 5 .4  Min im is a t io n  o f t o t a l  a r e a  o f la n d  d is t u r b e d  b y  C S G  w a t e r  d a m s  

There are three main areas where Australia Pacific LNG will work to minimise the total area 
of land disturbed by CSG water dams.  These are: 

• Recovery efficiency of the reverse osmosis process at the WTFs.  Efficiency gains 
will result in the minimisation of the saline effluent stream and the subsequent land 
area needed for brine ponds to store and manage the saline effluent.  A small 
efficiency gain in water recovery has the potential for significant reduction in the brine 
pond area required. 

• Discharge to surface water enables operational flexibility and directly reduces the 
need for contingency holding ponds and irrigation water holding ponds which will 
significantly reduce the land disturbance.  

• Development of optimisation options for brine management to reduce the size of 
brine ponds required and the overall land area disturbed by these ponds.  For 
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For the aquifer injection trials, hazards will be assessed prior to commencement of the 
injection trial and appropriate preventative measures will also be proposed.  For details of 
the hazards that will be assessed prior to the commencement of the trial, refer to section 10.   
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1. Purpose and Application 

This directive applies to all employees of Origin and to all contractors engaged directly or indirectly 
by Origin. The directive applies at all times and is not restricted by work hours or any other time or 
place considerations. 
 
An incident is any occurrence that has resulted in, or has the potential to result in (as in the case of 
a near miss), adverse consequences to one or more of the following: 

 people 

 the environment 

 property 

 reputation. 
 
Some hazards or situations that do not meet the definition of an incident can be recorded as 
observations. See the ‘View Incident and Observation Definitions’ link in the Origin Collective 
Intelligence System (OCIS) for more information. 
 
The directive contains the mandatory response, notification, recording, investigation, corrective 
and preventative actions, review, and analysis and reporting requirements for all incidents. Terms 
used in this directive are defined in Appendix A and the Origin Glossary. 
 
If you find any conflict between this directive and your local regulatory requirements, ask your 
Supervisor for clarification prior to proceeding. 

2. Responsibilities 

All personnel at Origin sites are responsible for reporting any incident. Employees and contractors 
who are involved in or witness an incident must report the incident to their supervisor. If the 
involved person is a visitor, the incident must be reported to the visitor’s Origin host. 
 

2.1 Supervisors 

Supervisors are responsible for: 

 incident management, including: 

o ensuring anyone injured receives prompt and appropriate medical attention 

o escalating the notification of all incidents as defined in Stage 1 – Response and 
notification 

o managing individual incidents when assigned. 

 investigation, including: 

o participating in investigations 

o communicating the lessons learned to relevant internal parties. 

 

2.2 Line Managers 

Site Managers, Activity Managers and all other responsible and accountable managers are 
accountable for implementing and complying with this directive. In particular, they are responsible 
for: 

 incident management, including: 

o ensuring anyone injured receives prompt and appropriate medical attention 
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o escalating the notification of all incidents as defined in Stage 1 – Response and 
notification 

o managing the incident when assigned, in accordance with regulatory requirements 
and without compromising safety or further damaging the environment or property 

o preserving material that may be required by an incident investigation 

o ensuring that incidents are accurately recorded in the OCIS 

o obtaining legal advice as to the requirements regarding notification and reporting to 
external authorities 

o creating Incident Alerts for approval 

o notifying the Workers’ Compensation Manager if the case is compensable or if there 
is potential for a claim to be lodged 

o notifying the Return to Work and Rehabilitation Partner if required (for example, if 
the case results in lost or restricted work time or medical treatment) 

o reviewing all incidents within their areas of responsibility 

o approval and sign-off (as required) of non-significant incidents. 

 

 investigation, including: 

o determining the investigation level required, whether full or basic 

o appointing an appropriate investigator for non-significant incidents in consultation 
with the Functional Manager 

o ensuring investigations of all non-significant incidents are completed within the 
required timeframes 

o ensuring investigation reports – together with supporting evidence, documents and 

photographs collected during the course of the investigation – are stored in Origin’s 
incident reporting and investigation system and adequately maintained; 

o ensuring that corrective actions address identified root causes and are fully and 
effectively implemented by the action due date 

o ensuring that the OCIS Risk Register is reviewed and updated in line with 
investigation findings 

o communicating the lessons learned to relevant internal and external parties. 

 

2.3 Functional Managers 

Functional Managers are responsible, within their areas of functional responsibility, for: 

 incident management, including: 

o providing functional support and advice to Line Managers 

o reviewing the actual and potential consequences of reported incidents 

o ensuring the quality and integrity of incident data 

o maintaining an awareness of the overall incident management performance 

o advising management and other relevant stakeholders of any issues or trends 
detected and progress of related follow-up actions 

o periodic review and analysis of incident data, including benchmarking with peer 
industries. 
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 investigation, including: 

o agreeing on the level of incident investigation required, and with legal advice 
advice, helping to appoint an investigator or investigation team 

o participating in investigations as required 

o reviewing and advising on the quality of Incident Investigation Reports 

o analysing and reporting incident management performance, trends and lessons 
learned, and recommending appropriate action 

o communicating the lessons learned to relevant internal and external parties. 
 

2.4 Business Unit General Managers 

Business Unit General Managers are responsible for: 

 incident management, including: 

o implementing this directive throughout their Business Unit 

o escalating the notification of incidents as defined in Stage 1 – Response and 
notification 

o with General Counsel, obtaining timely legal advice as to any actions required  

o reviewing significant incidents in consultation with the Line Manager assigned 
responsibility for the incident, and the relevant Functional Manager 

o approving and distributing Incident Alerts 

o approval and sign-off for significant incidents. 
 

 investigation, including: 

o determining the investigation level in cases where the incident investigation level is 
discretionary (see Figure 1) 

o for instances where a full incident investigation is required, and which is not 
commissioned by Origin’s General Counsel, for: 

– appointing an independent investigation team in consultation with the 
Functional Managers 

– ensuring sufficient resources are allocated to maintain business 
continuity while the team members are conducting the investigation 

– ensuring investigations are completed within 30 days of the date the 
incident was reported, or as per approved extension 

– ensuring investigations are conducted in compliance with an approved 
methodology 

– reviewing and accepting investigation reports ensuring that any direct 
and/or underlying cause(s), contributing factors and root cause(s) have 
been identified and that actions are designed to prevent a recurrence 

– communicating the lessons learned to relevant internal and external 
parties. 

o recommending to the Chief Risk Officer if an extension of time is required in which 
to complete the incident investigation 

o presenting to the Operational Risk Committee the findings of the significant incident 
investigation and any lessons learned that have been shared with the wider 
organisation. 
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2.5 Chief Risk Officer 

The Chief Risk Officer is responsible for: 

 incident management, including: 

o ensuring systems exist to manage the quality and integrity of incident data and 
ensure that historical records are retained in a secure and retrievable manner as 
required by legislation 

o analysing and reporting company-wide incident management performance and 
ensuring that records of all incidents are maintained 

o providing final determination of details (for example classification or consequence 
level) of an incident in the event of a dispute 

o regular review and reporting to the Executive Management Team and the Board on 
Origin’s overall incident performance. 

 

 investigation, including: 

o advising on the appointment of internal or external experts to lead significant 
incident investigations 

o reviewing significant incident investigations prior to publication 

o approving the standard incident investigation methodology and associated training. 
 

For HSE-related incidents, these responsibilities are delegated to the Origin Group Manager, HSE. 
 
 

2.6 General Counsel 

General Counsel is responsible for providing legal advice to the company in relation to the incident. 
This includes communicating legal advice to Origin personnel, liaising with regulators and other 
third parties, and may involve leading any investigation or being the Origin person who engages 
investigations.  
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3. Requirements 

There are six stages in the incident management process: 

 Stage 1 – Response and notification  

 Stage 2 – Incident recording 

 Stage 3 – Incident investigation 

 Stage 4 – Corrective and preventive actions 

 Stage 5 – Incident sign-off 

 Stage 6 – Review, analysis and reporting 
 
 

3.1 Stage 1 – Response and Notification 

In addition to internal Origin response and notification responsibilities, Line Managers must comply 
with legal requirements for notification and reporting to external authorities. The relevant 
requirements for reporting to authorities must be documented, accessible, understood and 
complied with. 
 
 
3.1.1  Response 

In the event of an incident, immediately: 

 provide containment and safeguard life, property and assets 

 stop the activity and make the area safe 

 provide or initiate medical care as required 

 advise your Supervisor or Line Manager 

 initiate the Emergency Response Plan as required 

 secure the area to ensure the preservation of any material that may be required by an 
incident investigation. 
 

Following an incident, work must not be resumed until the Line Manager and relevant authorities (as 
required) are satisfied that it is safe to do so. 
 
 
3.1.2 Incident consequences 

Incident consequences (actual and potential) should be determined in accordance with the Origin 
Risk Matrix. 



Incident Management   Directive 

ORG-HSE-DVE-006 
Released on August 2010 - Version 1.0 

Once printed, this is an uncontrolled document  
unless issued and stamped Controlled Copy. Page 9 of 23 
 

 
3.1.3  Notification 

Notification must be made as shown in the following table, or escalated to the next level if unable 
to make contact. 
 
Table 1: Notification 
 

Incident 

Severity 
Individual Line Manager 

Business Unit 
General Manager 

BU Executive 
GM 

Significant 

incidents 

Immediate to 
Supervisor or 
Line Manager 

Immediate to 
FM, BU GM 

Immediate to BU 
EGM, CRO, GpMgr 
HSE, and GC 

Managing 
Director 

Serious 

incidents 

Immediate to 
Supervisor or 
Line Manager 

Within 24 hours 
to FM and BU 
GM 

Within 24 hours 
to GpMgr HSE, 
CRO and GC 

 

All other 
incidents 

Immediate to 
Supervisor or 
Line Manager 

   

 

FM = Functional Manager, BU GM = Business Unit General Manager, BU EGM = Business Unit 
Executive General Manager, CRO = Chief Risk Officer, GpMgr HSE = Group Manager HSE,  
GC = General Counsel. 
 
 
3.1.4  Additional notification requirements by type 

For significant incidents, Incident Alerts must be created, approved and distributed in accordance 
with the Incident Alert Procedure. 
 
In the event of a fatality, the information relating to the identity of the person involved must be 
managed in the strictest confidence at all times. Details of the person must not be disclosed in any 
written internal or external communication until People and Culture have notified next of kin and 
released the person’s name. 
 
Where incidents involve injury or illness to employees or contractors: 

 the injury or illness must be classified in accordance with Origin’s injury and illness 
classifications in Appendix C 

 the Workers’ Compensation Manager must be notified (if the case is compensable or there is 
potential for a claim to be lodged) 

 the Return to Work and Rehabilitation Partner must be notified if required (for example, if 
the case results in lost or restricted work time or requires medical treatment). 
 
 

3.1.5 Toolkits 

Risk Toolkit - Matrix 
 
Incident Alert Procedure  
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3.2 Stage 2 – Incident recording 

A factual and accurate account of all incidents that occur in an Origin-controlled jurisdiction must 
be recorded in the OCIS in accordance with the OCIS User Guide. It is recommended that incidents 
that occur in a monitored jurisdiction are also recorded. 
 
 
3.2.1  Initial information 

Initial required information (as described in the OCIS User Guide) must be recorded within one 
working day of the incident occurring. 
 
 
3.2.2 Additional information 

The Supervisor or Line Manager must ensure the required additional information about the incident 
(the best information available at the time) is recorded within 72 hours. This additional information 
should include: 

 jurisdiction 

 incident type(s) (see Appendix B) 

 injury or illness classification (see Appendix C) 

 actual and potential consequence(s) 

 full details for each identified incident type 

 assignment of responsibility for investigation (see HSE-PRC-048 - Incident Investigation 
Procedure). 
 

The Responsible Supervisor or Manager (as recorded in the OCIS) must ensure that any subsequent 
updates to this information are also recorded in the OCIS. 
 
 
3.2.3 Fatality recording 

In the event of a fatality, information must be recorded within one working day, however personal 
details can only be recorded after next of kin have been notified. Contact People and Culture and 
General Counsel for assistance on this matter prior to any such notification. 
 
 
3.2.4 Manual recording 

In situations where the OCIS is not readily accessible, the initial incident information may be 
recorded manually on an Incident Report Form, however the details must be entered into the OCIS 
within one working day of the incident occurring. 
 
 
3.2.5 Toolkits 

HSE-FRM-001 – Pocket Incident and Observation Notification Form (sourced from external supplier 
order through Origin’s procurement process). 
 
Incident Report Form 
 
Incident Management Jurisdiction Guide 
 
OSHA Handbook 
 
OCIS User Guide 
 
Incident Management Process Wall Chart 
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3.3 Stage 3 – Incident investigation 

The purpose of an investigation is to determine the facts about the incident, the root cause(s), and 
the corrective actions needed to prevent a recurrence of the incident. 
 
Investigation is mandatory for all incidents occurring in a controlled jurisdiction. 
 
 
3.3.1 Actual and potential consequences 

The level of actual and potential consequences determines the minimum investigation level. 
 

Figure 1 – Determining investigation levels 
 

Incident 
consequence 

Actual Potential  Minimum Investigation Level 

6 
   Significant incidents 

Full Investigation 
5    

4    
Serious incidents 
Investigation level 
discretionary for GM 3 

   

2 
   

Other incidents 
Basic Investigation 

1 
   

 
 
3.3.2 Investigation procedure 

The Incident Investigation Procedure provides detail of the: 

 mandatory investigation methodology 

 accountabilities of and competencies required within the investigation team 

 accountabilities for review, approval and distribution of investigation findings. 
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3.3.3 Investigation action timeframes 

Table 2 – Conduct of investigations 
 

Incident 

severity 

Investigation 

level 

Investigation 
team 

Line Manager or 
Functional 
Manager 

Business Unit 
General 
Manager 

Chief Risk 
Officer 

Significant 

incidents  

Full 

 

Investigation 
completed within 
30 days by 
independent 
investigator 
appointed in 
consultation with 
General Counsel. 

Within 1 working 
day of receipt, 
review 
investigation report 
and forward to 
Business Unit 
General Manager 
and General 
Counsel. 

Review and 
approve 
investigation 
report and send 
copy to CRO 
within 1 working 
day of receipt. 

Present report 
to ORC at next 
meeting. 

Independent 
review of 
the report. 

Serious 

incidents 

Discretionary 

Full 
(see above) 

Basic 
(see below) 

Full: Investigation 
completed within 
30 days by 
appropriately 
trained 
investigator 

 
Basic: see below 

Review and approve 
investigation report 
within 2 working 
days of receipt. 

  

All other  

incidents 

Basic  Investigation 
completed within 
14 days by 
appropriately 
trained 
investigator 

Review and approve 
investigation report 
within 4 working 
days of receipt. 

  

 
 

3.3.4 Toolkit 

HSE-PRC-048 - Incident Investigation Procedure 
 

3.4 Stage 4 – Corrective and preventive actions 

The responsible supervisor or manager must ensure that corrective and preventive actions relating 
to the incident are determined, responsibilities are assigned and accepted, and deadlines for 
completion are set. 
 
Details of corrective actions must be recorded in the OCIS and the actions must be tracked to 
completion. Actions managed in an external contractor’s system should be summarised in at least 
one OCIS action. The details should include: 

 a clear description of the task 

 the action creator 

 the action assignee 

 the required completion date 

 the person responsible for checking and closing the action. 
 

Once completed, the corrective actions put in place must be signed off within OCIS to confirm that 
actions have corrected the causal factors and root causes and are working effectively. Any 
requirement for a future review should be noted.
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3.5 Stage 5 – Incident sign-off 

Incidents must only be signed off and closed by authorised personnel. 
 
The authorities to sign off and close incident records after investigation details are recorded are as 
follows: 

 Significant incidents: Business Unit General Manager or above. 

 Serious incidents: Line Managers or above. 

 Other incidents: Line Managers or above. 
 
The incident record may be signed off (after the investigation has been completed) while related 
longer-term actions are still open. The responsibility for completion of these actions by their due 
date remains with the manager who signs off the incident. 
 
Significant incidents must be closed only after the incident investigation has been reviewed by the 
Chief Risk Officer or delegate. 
 
Some incidents may require ongoing activities (eg. regulatory or third party enquiries, actions or 
claims). In these circumstances you must seek legal advice in when undertaking actions to manage 
the ongoing response. 
 
 

3.6 Stage 6 – Review, analysis and reporting 

Incidents should be appropriately reviewed, analysed and reported as follows, to enable continuous 
improvement and shared learning. 

 Line Managers must review weekly all incidents within their area of responsibility. 

 Information on recordable injuries and significant incidents must be reviewed weekly by the 
Executive Management Team and Business Unit General Manager. 

 Business Unit Functional Managers must maintain awareness of the overall incident 
performance in their area of responsibility and advise management and other relevant 
stakeholders of any trends or issues detected, and of the progress of related follow-up 
actions. 

 The Chief Risk Officer must review and report regularly on Origin’s overall incident and 
injury or illness performance to the Executive Management Team and the Board. 

 Significant incidents must be reviewed by the relevant executive governance committee 
(e.g. HSE incidents must be reviewed by the Operational Risk Committee). 

 Functional Managers must review and analyse incident data (including benchmarking with 
peer industries) periodically and report trends and appropriate actions taken. 
 
 

3.7 Records 

Incident records should be retained for a minimum of seven years. Records management and 
retention requirements may also be specified by relevant legislation in each state and territory. 

 
 

3.8 Training and competence 

All managers must be appropriately trained in the requirements of this Incident Management 
Directive. 
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All employees and contractors will also receive appropriate incident management training and/or be 
made aware of the incident management process. This requirement may be satisfied by an 
induction, or more comprehensive training may be required depending on the role. 
 
Incident investigators should refer to the Incident Investigation Procedure for training and 
competency requirements for these roles. 
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4. Deviation 

Deviations from the requirements of this directive may only be considered when: 

 regulatory obligations dictate otherwise 

 implementation of the requirement is not technically feasible due to local conditions 

 the cost of implementing the requirements substantially exceeds the benefits. 
 
To deviate from a directive, you must:  

 specify the implications of implementing the requirement as specified within the directive 

 determine the risk of not implementing the requirement of the directive (in accordance 
with the Origin Risk Management Directive) and document the impact and duration of the 
deviation and identified control measures 

 have the deviation authorised by obtaining documented approval from the Origin Business 
Unit General Manager (or higher) and the Chief Risk Officer. 

 
Authorisation of all deviations, whatever their duration, will be recorded on Origin’s Deviation 
Register. The risk associated with the deviation is to be recorded on the relevant Business Unit 
Register or Site Risk Register.  
 
Refer to ORG-HSE-GDE-001 Deviation Guide and ORG-HSE-FRM-001 Deviation Request Form for more 
detail. 
 
 

5. Compliance and assurance 

We require that all Origin employees comply with this directive. Compliance with this directive will 
be periodically monitored by the Chief Risk Officer or delegate and will be included in the scope of 
relevant audits and reviews. 
 
Compliance with the requirements established within this directive must be reviewed as part of the 
Business Unit Assurance Plan and internal audit schedule, and the HSE management system audit 
cycle. 
 
Monitoring and verification of key requirements is to be included in business unit key performance 
indicator reporting requirements. 
 
Any breaches of this directive by employees will be addressed in accordance with Origin’s Employee 
Counselling and Disciplinary Policy and its associated procedures. 
 
 

6. Definitions 

Refer to Appendix A – Definitions, Appendix B – Incident Types and Appendix C – Injury and illness 
classifications. 
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8. Appendices 

Appendix A – Definitions 

Term  Definition  

Activity 

 

A task, role, pursuit or condition at a site or workplace (including that 
which is related to the performance of work, such as using a vehicle 
supplied by the employer in the performance of work). 

Capacity statement 

 

A written statement issued by a qualified medical practitioner describing 
the administration or application of treatment or remedies to a patient 
for an injury or illness, and relevant medicinal, surgical and or diagnostic 
management or therapy applied to the patient. It also includes any 
medical certification regarding the patient’s capacity to resume normal 
duties or alternate duties following the treatment, for example, a 
prescribed medical certificate. 

Case An injury or an illness. 

Consequence 
(incident) 

 

Actual incident consequence – Real loss incurred in each consequence 
category. 
 

Potential incident consequence – The maximum credible consequence if 
controls were to fail. 

Contractor 

 

An individual, company or other legal entity that carries out work or 
performs services pursuant to a contract for service. A person or company 
engaged to provide labour or skills as an independent contractor and paid 
on invoice. This definition also includes sub-contractors. 

Corrective action 

 

An action to eliminate the cause and prevent the recurrence of an 
incident. The corrective action is commensurate with the severity of the 
non-conformance of the incident. 

Days lost and 
restricted duties 

 

The number of calendar days after the day of the incident (injury or 
illness), during which the employee or contractor is either away from 
work (in the case of lost time), or the number of calendar days after the 
day of the injury, on which the employee is unable to perform all of their 
routine functions, or is temporarily assigned to a different job, in the case 
of a restricted work injury or illness. 
 
Time spent travelling to obtain diagnosis or waiting for diagnosis is not 
included in work days lost if the diagnosis does not result in restricted 
work or lost time. 

Employee 
An individual who works for Origin on a permanent or casual basis under a 
contract of employment. 

Functional manager 
Manager with specialist expertise in a discipline such as Health and Safety 
or Environment. 

Incident Alert 

A document used to convey information pertaining to an incident 
(including details of corrective actions and key lessons learned), which is 
directed to employees and contractors who may or may not have been 
involved in an incident.  
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Incident 
Any occurrence that has resulted in, or has the potential to result in (for 
example, a near miss), adverse consequences to people, the environment, 
property, and/or reputation. 

Journey and recess 
injuries 

Different states have different legislation relating to the definition of 
journey incidents, usually referring to all injuries that occur during travel 
while not on duty or during a designated recess break. This would 
normally include travel between place of abode and the workplace, travel 
to a technical school for training associated with employment, and travel 
to receive medical treatment for an injury sustained at work. 

Jurisdiction 

Controlled jurisdiction – Where an incident occurs in Origin’s working 
environment, or other locations where Origin can influence and set HSE 
standards or has a legal obligation to report the incident to external 
Authorities.  This includes all Origin owned or operated sites. 
 
Monitored jurisdiction – Where an incident occurs where Origin can 
influence but cannot set standards and cannotdirectly supervise or 
enforce their application. 

Recordable injury 
A work-related injury that is classified as a medical treatment injury, 
restricted work injury, lost time injury or a fatality. 

Risk The effect of uncertainty on Origin’s objectives 

Routine functions Work activities that are regularly performed at least once per week. 

Serious incident 
An incident with an actual consequence level 3 or a potential 
consequence level of 3 or 4 in accordance with the consequence 
categories on the Origin Risk Matrix. 

Significant incident 

An incident that has actually resulted in or had the potential to cause 
significant consequences. For the purpose of reporting, significant 
incidents are all incidents with actual consequence levels of 4, 5, or 6 and 
incidents with potential consequence levels of 5 or 6, in accordance with 
the consequence categories on the Origin Risk Matrix. 

Visitor 
A person visiting an Origin site who is not an Origin employee or 
contractor at the site. 

Work-related injury or 
illness 

An injury or illness is work related if an event or exposure in the work 
environment either caused or contributed to the resulting condition or 
significantly aggravated a pre-existing injury or illness. The ‘work 
environment’ is defined as the location where one or more employees or 
contractors are working or are present as a condition of their employment 
with Origin. 
 
Injuries and illnesses that occur while the employee or contractor is 
travelling are work related if at the time of the injury or illness the 
employee or contractor was engaged in work-related activities. Examples 
of these activities include: 

 Travelling to and from customer contacts 

 Entertaining or being entertained to transact, discuss or promote 

business, provided the entertainment is at the direction of the 

employer 

 Driving a vehicle for work-related purposes. 
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Workplace 

Any place (whether or not in a building, installation, moveable structure, 
vehicle or vessel, upon land or otherwise) where one or more employees 
or contractors are required to be or are working or present as a condition 
of their employment. 
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Appendix B – Incident types 

Term  Definition  

Community complaint 
Any expression of dissatisfaction from a stakeholder in relation to an 
Origin-operated facility, or Origin personnel or activities. 

Environmental 

Any occurrence that has resulted in or has the potential to result in 
adverse consequences to the environment, including air, water, land, 
natural resources, flora, fauna, habitats, ecosystems and/or 
biodiversity. 

Illness 

A physiological harm or loss of capacity produced by: 

 systematic infection 

 continued or repeated stress or strain 

 exposure to toxins, poisons, fumes and so forth 

 other continued and repeated exposure to conditions of the 
work environment over a period of time. 

 
For practical purposes, an occupational illness is any reported 
condition that does not meet the definition of injury. 

Injury 

A wound or other condition of the body caused by external force 
including stress or strain. The time and place of an injury must be 
identifiable, as must be the part or function of the body affected. An 
injury is caused by a specific event or incident or a series of events or 
incidents within a single day or work shift. 

Near miss 

Any occurrence that could have caused adverse consequences to 
people, the environment, property or reputation, or a combination of 
any of these. This includes breaches of critical procedures, even if 
there is no actual consequence. 

Regulatory non-
compliance 

Incidents involving any fines, prosecutions, improvements notices, or 
breach of licences. Any incident required under state or 
Commonwealth legislation to be reported to a statutory authority, for 
example, NSW WorkCover, Department of Workplace Health and 
Safety, Environmental Protection Authority, state or Commonwealth 
Police Force, Department of Labour (Occupational Safety and Health 
Administration) and Energy Safety Services. The requirements vary 
from state to state and between different countries, therefore 
confirmation of specific requirements must be obtained prior to 
reporting. 

Process incident 

Incidents that are a result of a deviation from a specified method of 
carrying out an activity or process (procedural) or from usual operating 
conditions. 
 
Process safety incident 
Incidents that have resulted in or have the potential to result in the 
unintentional release of chemicals, energy, or other harmful materials 
during the course of their processing, production, piping and/or 
storage at a facility. 

Property damage 
All incidents (such as equipment breakdown or a vehicle incident) with 
no potential for injury or spill. 

Security threat 
Incidents involving a threat to personnel, including assault, bomb 
threats, break and enter, security system breach, terrorist activity, 
theft, unauthorised access and vandalism. 

Social, cultural or 
heritage incidents 

Incidents involving unauthorised disturbances to a heritage site, or a 
social disturbance. 
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Appendix C – Injury and illness classifications 

Term  Definition  

Fatality A fatality is a human death resulting from an incident. 

First aid case (FAC) 

A First Aid Case is recorded when first aid treatment is required as a 
result of a work related injury or illness. Treatment would include the 
following:  

 administering a non-prescription medication at non-prescription 

strength 

 vaccination for precautionary purposes only (for example, as part 

of travel) 

 tetanus vaccinations 

 cleaning, flushing or soaking wounds on the surface of the skin 

 treatment of superficial burns 

 using wound coverings such as bandages, band-aids, gauze pads 

or butterfly bandages 

 using hot or cold therapy 

 using any non-rigid means of support, such as elastic bandages, 

wraps or non-rigid back belts 

 using temporary immobilising devises while transporting an 

accident victim (including splints, slings, collars and back boards) 

 drilling a fingernail or toenail to relieve pressure, or draining 

fluid from a blister where underlying fracture has been excluded; 

 using eye patches 

 removing foreign bodies from the eye using only irrigation or a 

cotton swab 

 removing splinters or foreign material from areas other than the 

eye by irrigation using finger guards 

 Hospitalisation for observation only (for example, following 

contact with electricity) 

 x-ray or other diagnostic investigation not resulting in medical 

treatment 

 ECG/MRI/CAT scan with no abnormality identified 

 Physical examination if no condition is identified or medical 

treatment administered 

 drinking fluids for relief of heat stress. 
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Journey and recess 
incidents 

Different states have different legislation relating to the definition of 
journey incidents, usually referring to all injuries that occur during travel 
while not on duty or during a designated recess break. This would 
normally include travel between place of abode and the workplace, 
travel to a technical school for training associated with employment, and 
travel to receive medical treatment for an injury sustained at work. 

Lost time case (LTC) 

A work-related injury or illness resulting in the employee or contractor 
being unable to attend work for one or more full calendar days following 
the incident. LTC must include an approved Certificate of Capacity from 
a registered health professional. 

Medical treatment 
case (MTC) 

A work-related injury or illness for which an approved Certificate of 
Capacity has been provided by a registered health professional. 
 
Type of injuries or treatments to which this classification apply include: 

 condition where prescription-only medication is prescribed 

 wounds requiring sutures 

 using devices with rigid stays or other systems designed to 

immobilise parts of the body 

 removal of foreign bodies from wound, if the removal requires a 

physician because of the depth at which it is embedded, the size 

or shape of the object, or the location of the wound 

 surgical removal of dead skin (surgical debridement) 

 removal of any embedded foreign bodies from eyes other than by 

irrigation (including burring of rust rings) 

 treatment of fractures 

 burns exceeding superficial partial thickness 

 treatment of bruises by drainage 

 immunisations such as Hepatitis B vaccine or rabies vaccine when 

given in the context of an injury 

 physiotherapy, dental treatment, acupuncture, chiropractic or 

massage when referred by a registered health professional. 

No treatment case 
 

A work-related injury or illness that requires no first aid or medical 
treatment. 
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Occupational illness 
 

As the distinction between occupationally induced and community 
induced illness may be uncertain, it is important to apply a consistent 
rationale. Examples of questions that should be asked include:  

 Has an illness been clearly diagnosed? 

 Does it appear that the illness is caused by or mainly caused by, 
suspected agents or other conditions at work? 

 Are there suspected agents or conditions present in the work 
environment? 

 Has there been exposure to a sufficient degree and/or duration 
to cause the illness? 

 Is the illness attributable mainly to non-occupational exposure? 
 

Incidents having non-occupational illnesses must be recorded as having 
occurred in monitored jurisdiction. 

Restricted work case 
(RWC) 

A work-related injury or illness that results in the employee being unable 
to perform one of more of their routine functions following the incident. 
It must include an approved Certificate of Capacity from a registered 
health professional. 
 
An injury or illness is not classified as an RWC when the medically 
imposed restrictions limit activities other than the employee’s routine 
functions 

 
Origin uses the Occupational Safety and Health Administration (OSHA) Recordkeeping Regulation for 
classification of injuries and illnesses. For further information refer to: OSHA Recordkeeping 
Handbook OSHA 3245-03R 2006. 
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1. Background  

Australia Pacific Liquefied Natural Gas (APLNG) Pty Environmental Authority PEN 1000678707 specifies that 
treated Coal Seam Gas (CSG) water from the Talinga Water Treatment Facility (WTF) is required to be within 
+/- 2 degrees Celsius when compared to the background Condamine River water temperature.  Since the 
commencement of discharge in August 2010, APLNG has experienced difficulties in meeting the current 
temperature discharge limit.   

With consultation from Australia Pacific LNG, the Department of Environment and Resource Management (DERM) 
issued APLNG a notice to conduct an Environmental Evaluation (EE) on the 22nd of July 2011. The EE requires an 
environmental investigation to be undertaken to determine the factors influencing the Talinga temperature 
differential, whilst also assessing whether any modification to the receiving environment has occurred as a 
consequence of temperatures measured. 

 

2. Purpose 

The purpose of this document is to provide a method statement summarising APLNG‟s intended approach to 
address the requirements of the DERM notice to conduct an EE.  The overarching intention of the EE is to 
propose actions to address the temperature non-compliances based on a body of evidence.  This methodology is 
designed to ensure the EE is undertaken in a scientifically sound manner. 

 

3. Objectives 

The objectives of the Talinga Discharge temperature investigation (here-in referred to as “the investigation”) is 
to fulfil the requirements of the DERM notice to conduct an EE.  The requirements of the EE are divided into 3 
components: 

A. Determine the cause/s of the permeate discharge‟s frequent exceedance of temperature range release 
limits by, as a minimum, monitoring temperature within the WTF and, the temperature discharge point 
and the Condamine River under different conditions. 

B. Identify any aquatic ecosystem values that may be impacted by changes in temperature associated with 
the discharge of RO permeate to the Condamine River and the associated temperature change affect 
thresholds. 

C. Determine the spatial extent of the temperature mixing zone from the point of discharge in the 
Condamine River using simulation (i.e. modelling) and as a minimum, using the following methodology: 

o Develop and adopt scenarios with “worst case  scenario” in terms of discharge volumes, stream 
flow and relative temperature differential; 

o Consider  discharge rates of Talinga permeate and the flow rate of the Condamine River at the 
Talinga discharge point, reflective of the periods of previous non-compliance; 

o Where possible, verify the model results using field data; and 

o Assess the spatial extent of the mixing zone using the following criteria: 

i. temperature returning to background levels; and  

ii. thresholds identified in Point B above. 
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4. Methodology 

To achieve the objectives of the investigation a phased approach is proposed. The approach will use information 
gathered in each phase to inform the direction of the subsequent phase.  This will ensure the investigation is 
adaptive and can quantify the significance of variables likely to influence the outcomes of the investigation. 

The investigation will be divided into 3 phases as summarised below: 

Phase 1 – Data collection (document reviews, site inspection and direct temperature and flow 
measurement); 

Phase 2 – Modelling to determine the extent of temperature mixing zone; and 

Phase 3 – Aquatic values investigations and surveys. 

 

4.1 Phase 1 - Data collection  

 

Phase 1 is designed to provide background information and raw data on the Talinga WTF and the receiving 
environment.  A major outcome of this phase will be to quantify the extent of the mixing zone within the 
Condamine River, under the flow observed at the time of monitoring.  It will also provide information on some 
of the causes of changing temperatures within the Talinga WTF and the receiving environment, while also 
providing an understanding of the natural temperature variability within the river upstream of the discharge 
point. 

Phase 1 involves the collection of the following data (details provided in the sections below): 

 Existing  data 

 Site inspection data 

 In-situ temperature data logging 
 

4.1.1 Review of Existing  Data 

Current environmental data and reports will be compiled and reviewed.  This will include the following: 

 Talinga Receiving Environment Monitoring Plan (REMP) survey results; 

 Water quality monitoring data (DERM and APLNG); 

 Photography; 

 Scientific literature; 

 Information on aspects influencing temperature in the Condamine (e.g. including land clearing, weirs and 
associated cold water releases (hypolimnium) ); and 

 Meteorological data will be obtained from the Bureau of Meteorology including wind speed and direction, 
relative humidity, air temperature and solar radiation. 

 
 

4.1.2 Site inspection 

 

The mixing of discharge permeate within the Condamine River is likely to be affected by a range of factors that 
need to be adequately defined prior to the placement of in situ temperature loggers. A site inspection will be 
conducted along the Condamine River upstream and downstream of the discharge zone by qualified 
environmental professionals. The site inspection will aim to collect observational information on stream flow 
characteristics, stream bank and morphology. This information will provide an indication of points where 
substantial mixing of the river flow will occur, so that appropriate data logging locations can be identified prior 
to their deployment. Site inspection observations will include the following:  

 Bank heights estimates; 

 Riverbed substrate; 

 Vegetation cover/shading effects; 

 Watercourse features that may induce mixing  (e.g. pool, riffles and runs); 
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 Channel impediments; 

 Channel pathway; 

 Visual observations of mixing; 

 Flow estimates; and 

 In-situ direct temperature. 

Consideration will be given to the fact that the flow characteristics of the river may vary from those observed 
during the site inspection and further observations will be made during data collection of the in-situ 
temperature data loggers (refer to Section 4.1.3). 

A major part of the initial selection of a suitable location for logger deployment will involve in-situ temperature 
measurements utilising a hand held temperature probe.  Cross sectional (width and depth) temperature 
measurements at potential logger deployment locations will be undertaken across the river profile.  The ability 
to monitor the cross section at each location will depend on the safe accessibility. GPS coordinates of 
measurement location will be taken along with any other additional observations.  

Discharge flow from Talinga WTF will be adjusted during monitoring to provide temperature data under a range 
of flow conditions. This data will be used to calibrate modelling (phase 2) and provide data for different 
discharge conditions. 

 

4.1.3 In-situ temperature data logging 

 

In-situ temperature loggers will be deployed throughout the Talinga tenement and the Condamine River to 
quantify the temperature associated with each water body.  Overall, a minimum of 14 data loggers will be 
deployed to collect temperature data at a 1 minute interval using HOBO® U22 Water Temp Pro v2 data loggers.  
These units were chosen due to their accuracy and are suitability for aquatic deployment. The specifications of 
the data logger‟s are attached in Appendix A. 

Figure 1 displays the anticipated data logger locations within the Talinga WTF and the receiving environment.  It 
is anticipated that approximately 6 loggers will be used to characterise the temperature of the River 
downstream of the discharge. Information from the site inspection will be used to inform the final locations of 
the data loggers and also to highlight any areas of interest where additional data loggers may be deployed.  
Online temperature analyser data from within the plant will be utilised to understand the temperature flows 
from within the Talinga WTF. 

The data loggers in the Condamine River will be deployed using an anchor and buoy system, illustrated in Figure 
1. A pulley system will be used to retrieve each data logger during each round of data downloading.  The data 
loggers will be deployed at 30 cm below the surface of the water body (where practical). It is anticipated that 
this depth is adequate to detect any laminar flows caused by temperature from the discharge, while also 
reducing the effects caused by ambient climatic influences (i.e. solar radiation). In the case of the River 
monitoring, 30cm may not be feasible in some sections due to low flow.  The sitting and depth of each logger 
will ultimately be placed in consideration of local conditions and will need to consider further likely drops in 
water depth which will be assessed during the site inspection.  

It is proposed that the data loggers will be deployed initially for a period of approximately 2 months.  Data will 
be captured at each location at 1 minute intervals and downloaded by the site environmental staff on a 
fortnightly basis. If a period of heavy rainfall/flow is experience during the data logging timeframe the loggers 
may be removed to prevent the loss of equipment. The loggers will be reinstated once the river flow returns to 
more typical conditions. 
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Figure 1 – Proposed monitoring locations 
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Figure 2 – Data logger deployment system 

 

 

4.2 Phase 2 - Modelling to determine the spatial extent of temperature mixing zone 

Phase 2 is designed to model the spatial extent of the mixing zone under a range of Condamine River Flow and 
Talinga WTF discharge flow scenarios. The extent of the mixing zone will be defined as the distance required 
from the discharge point to assimilate with the river, to return the temperature back to “Background levels”.  
As temperature along and within the River is likely to be highly variable (due to shading, pools, riffles and other 
natural features), the definition of background temperature levels will be identified during phase 1. An 
assessment will also be made to ascertain the spatial distance required for the receiving environment to return 
within the ANZECC guideline value of +/- 2 degrees of the receiving environment river temperature.  This value 
is also the value listed in the Talinga EA. 

 

4.2.1 Modelling scenario definition 

 Worst case modelling scenarios (refer Table 2) were developed for both winter and summer as both these 
seasons have a different risk profile.  The winter modelling scenario was chosen to demonstrate a period where 
the temperature differential was likely to be the greatest.  The temperature differential during the summer 
months is likely to be lower than winter (based on current monitoring data), with the level of impact potentially 
greater. Different discharge rates have also been included in this modelling scenario, to take into consideration 
current and future maximum discharge rates proposed form the Talinga development.  Maximum discharge rates 
are based upon future expansions scheduled for the Talinga Development. 

We expect the discharge to have a more significant impact on temperature during periods of low or no flow.  
Mixing during high flows is maximised, therefore resulted in the lowest potential impact. The river during no 
flows would consist primarily of a series of disconnected pools, resulting in no mixing. Flows from the Talinga 
WTF would potentially reconnect the downstream pools, with the upstream section of the river remaining 
disconnected.  As the Talinga discharge would control the river flow, the river temperature would reflect that 
of the discharge with some heat transfer from to ground and air. As long as the discharge temperature remains 
within the natural variation of the receiving environment no ecological impacts from temperature would be 
predicted.  The natural temperature range of the receiving environment will be assessed as a part of phase 1. 

The modelling scenarios also include 2 periods representative of recent flows and temperature levels recorded 
since the commencement of discharge.  This will provide contextual information to support the assessment of 
potential modification during phase 3. 

30cm 

Pulley 

Data logger 

Buoy 

Anchor 
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Table 1 – Potential Model Scenarios 

Condamine 
Flow (ML/day) 

Talinga Discharge 
Volume (ML/day) 

Discharge 
Differential 

(degrees Celcius) 

Scenario 
description 

Description 

As observed 
during EE 

As observed during EE 
As observed 
during EE 

EE- Actual 
observed 

Modelling of observed Condamine 
River and Talinga daily flow, with 
recorded temperature differential 

Daily  data 
Chinchilla 

gauging station 

Actual daily release 
rate since 

commencement of 
discharge 

Actual measured Historic- Actual 

Observed Condamine and Talinga 
discharge daily flow, with 
temperature differentials recorded 
since discharge.  

77*  18  3.9* 
Worst case 

summer- Current 

Median summer river flow and 
maximum Talinga discharge 
differential recorded during 
summer.  Talinga discharge level at 
18 ml/day. 

77* 36 3.9* 
Worst case 

summer- Future 

Median summer river flow and 
maximum Talinga discharge 
differential recorded during 
summer. Talinga discharge level at 
36 ml/day. 

36^ 18 6.1^ 
Worst case 

winter- Current 

Median winter river flow and 
maximum Talinga discharge 
differential recorded during winter.  
Current operating discharge level 18 
ml/day. 

36^ 36 6.1^ 
Worst case 

winter- Future 

Median winter river flow and 
maximum Talinga discharge 
differential recorded during winter.  
Current operating discharge level 36 
ml/day. 

*: Median flow calculated from Chinchilla gauging station long term data for summer months.  Temperature differential 
is maximum recorded during summer. 

^36ML has been sourced from the River Release Strategy submitted to DERM.  This strategy plans to only release water 
to the Condamine when the flow exceeds 36ML/day.  36ML per day is similar to the median Chinchilla winter flow of 
32ML/day and was therefore adopted for this study. 

 

4.2.2 Model selection 

The type of model chosen will be dependent on the number of variables affecting the modelling domain. 
Australia Pacific LNG acknowledges the Cormix model has been outlined as an appropriate modelling program 
for mixing zones in the ANZECC water quality guidelines.  The adequacy of this model will be explored once 
data has been collected and analysed from Phase 1. 

CORMIX is a USEPA-supported methodology for simulation of turbulent buoyant jet mixing behaviour 
which covers a majority of common discharge and environmental conditions. It classifies momentum 
and buoyancy of the discharge in relation to boundary interactions to accurately predict mixing 
behaviour. Boundary interactions can be flow surface or bottom contact or terminal layer formation in 
density stratified ambients. 

The hydrodynamic simulation system contains a collection of regional flow models based upon integral, 
length scale, and passive diffusion approaches to simulate the hydrodynamics of near-field and far-
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field mixing zones. Efficient computational algorithms provide simulation results in seconds for mixing 
zone problems with space scales of meters to kilometres and time scales of seconds to hours. 

The modelling methodology will be developed independently by a 3rd party in accordance with the ANZECC 
guidelines and discussed with DERM prior to implementation. 

 

4.2.3 Future River Release Strategy 

 

Australia Pacific LNG has applied for approval to conduct ongoing river releases (outside of the current 
permitted discharge period as outlined in the Talinga EA) under two separate release rules. It is therefore 
important that these release rules are considered in this investigation.  The two proposed release rules are: 

 Discharge from WTF will occur once flow in the river hits 36 ML/d and then cease when flow recedes back 
down to 36 ML/d; and 

 During prolonged dry periods we will have a “pulse release” i.e. after 60 days of no flow in river, discharge 
36 ML/d for 120 days.   

These discharge rules are currently proposed and negotiations with DERM are ongoing.  The modelling scenarios 
listed in Table 2 are designed to align with the future proposed release strategy.  This is reflected in the 
proposed minimum daily Condamine flow volumes. 

 

4.3 Phase 3- Assessment of potential modification to the receiving environment 

 

Phase 3 involves the assessment any potential or actual of the modifications to the receiving environment 
caused by the discharge of permeate.  This phase will build upon the existing REMP results and utilise existing 
ecological data (where possible).  The Talinga REMP currently utilises a modified Australian River Assessment 
System (AUSRIVAS) methodology.  It is proposed that an identical methodology will be utilised in the phase 3 
investigation, to determine the level of potential or actual modification to the receiving environment. 

The Talinga REMP covers a number of sites upstream and downstream of the permeate discharge, as illustrated 
in Figure 3.  An additional site will be added to the next planned REMP monitoring event (as a one off), to 
determine whether any potential changes in environmental values in the mixing zone have resulted from 
temperature. If phase 3 indicates the mixing zone extends across multiple habitat types (e.g. run and pool 
habitats) then an assessment of both habitats within the mixing zone will be undertaken. The location of the 
additional monitoring point/s will be determined from the outcomes from Phase 1 and Phase 2. APLNG will 
consider an additional comparative upstream site that is closer to the discharge point if phase 1 determines that 

the current REMP monitoring sites insufficient. 

The following surveys will be undertaken as a part of the phase 3 works: 

 Macroinvertebrate survey and analysis; 

 Aquatic habitat survey; 

 Plankton survey; and 

 Fish survey. 
 
 

4.3.1 Macroinvertebrate Survey and Analysis  

 

Aquatic invertebrates are characteristically not very mobile and are therefore good indicators of local water 
quality impacts. As the majority of the invertebrates are benthic, they are also well suited to integrate the 
effects of localised change in water quality and habitat condition. The ANZECC guidelines for Marine and 
Freshwater Quality (2000) states that macroinvertebrate abundance and taxonomic diversity can be an indicator 
of impacts caused by elevated temperature associated with effluent discharges.  The use of macroinvertebrate 
abundance and diversity indicators will therefore be used as one of the main potential indicators of temperature 
related disturbance. 
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In Australia, AUSRIVAS, a standardised sampling and predictive modelling method, is used to assess the 
biological health of rivers. Macroinvertebrates have been selected as the key indicator group for the bio-
assessment of the health of Australia‟s streams and rivers under the AUSRIVAS Program. The DERM use the 
AUSRIVAS system as a part of their biological monitoring program of the freshwaters of Queensland, and 
modified AUSRIVAS protocols were used during the EIS surveys.  
 
The AUSRIVAS program is not designed for use as an impact-monitoring tool, with the Queensland AUSRIVAS 
model outputs currently offering limited interpretive power. By collecting quantitative, replicated samples, the 
data will be far more useful in meeting the objectives of the study, as statistical analyses can be used to 
determine whether there have been impacts to macroinvertebrate communities downstream of the discharge.  
Replicated sampling has been well-supported by DERM, and is currently being used for the Talinga REMP.  
 
Statistical power analyses done on existing data sets have shown that collection of at least five replicate 
samples per habitat is required at each site, due to the spatially variable nature of the waterways in the region.  
Australia Pacific LNG will collect replicate macroinvertebrate samples from a 30 cm2 area of habitat, with a 
standard dip net or a surber sampler available habitats (edge, macrophyte, riffle or pool/bed), at each site.  
 

Laboratory Analysis  

Samples will be preserved in methylates spirits and returned to a NATA certified laboratory to be sorted; and 
invertebrates will be counted and identified to the lowest practical taxonomic level (in most instances family) 
to comply with the standards described in Chessman (2003).  
 

Data Analysis  

A range of indices based on the data, to provide a rapid assessment of ecosystem health be calculated. 
Taxonomic richness, PET richness and Signal 2 scores will be calculated for each of the samples collected. 
Univariate analyses (e.g. ANOVA) will be used to determine differences in key indices between sites and survey 
events.  
Multivariate analyses will be used to provide information on the similarities in the entire community structure 
among sites and survey events, and any correlations with habitat and / or water quality data, which could be 
important information for informing if there are potential impacts of water temperature on aquatic 
macroinvertebrates. Analyses likely to be used include: ANOSIM, non-metric MDS (multidimensional scaling), and 
SIMPER.  
 

4.3.2 Aquatic Habitat  

To aid in the interpretation of biological data, Australia Pacific LNG will collect data on the physical condition 
of the waterways using standard data sheets based on the Queensland AusRivAS Sampling and Processing Manual 
(DNRM 2001). This investigation will include the collection of in-stream habitat condition at the time of survey, 
and include the following:  
 

 the type and condition of riparian vegetation;  

 habitats (pools, riffles, runs, etc.);  

 water depth and velocity;  

 substrate type and the presence of bars;  

 the presence of snags (large woody debris), overhangs, undercuts, and other forms of shelter; and  

 any physical barriers to fish passage.  
 
This information will be used to derive a River Bioassessment Score for each site.  
 
Physical water quality will be measured at the time of survey using a hand-held probe, including turbidity, pH, 
dissolved oxygen, temperature and conductivity.  
 

4.3.3 Water Quality 

At each site grab samples will be collected from the mid-channel at each site, 30 cm below the water‟s surface, 
by hand or by a sampling pole with clamp if required for safety reasons.  Water quality measurements will be: 
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 chlorophyll-a (µg/L) 

 blue green algae (cyanobacteria) (cells/mL) 

Field sampling will be done by a suitably trained and competent person in accordance with Australian Standard 
(AS) AS5667 Water Quality Sampling, and in accordance with the DERMs Monitoring and Sampling Guidelines 
2009 

 

4.3.4 Plankton  

It is propose that six plankton samples are to be collected per site. Zooplankton samples will be collected by 
undertaking a plankton tow of 6 m in length at each site.  The plankton net will have an approximately 30 cm 
diameter opening, and a mesh size of 250 µm.  The sample will be preserved in alcohol in the field in a screw-
cap jar. 

Prior to the survey, APLNG will consider revising or adding the use of a Van Dorn grab sampler. In this method 
each sample will be based on depth-integrated sampling, and will involve filtering water from three van dorn 
grabs (surface, mid-water column and near-bottom) through a plankton net. Where the water is shallow, three 
surface samples will be collected. Samples will then be transferred to a sample jar and preserved in methylated 
spirits prior to return to a qualified laboratory. Here, they will be sorted before being sent to a specialist for 
identification. 

 

4.3.5 Fish  

Fish and macrocrustaceans will be surveyed using a combination of electrofishing, baited traps and nets, with 
the methods used at each site based on site conditions. Electrofishing will be conducted using a Smith-Root LR-
24 backpack electrofisher or a Smith-Root boat electrofishing unit, depending on the dimensions of the 
waterway. Field sampling will follow the methods outlined in DERM‟s Monitoring and Assessment Manual 2009. 
All available habitat units (i.e. riffle, run, pool) will be fished at each site. Electrofishing will be conducted in 
strict accordance with the Australian Code of Electrofishing Practice.  
 
At each site the species present, the abundance of each species by life history stage (juvenile, intermediate, 
adult), and the apparent health of individuals would be recorded. Data would be analysed to determine species 
richness, abundance and the percentage of exotic fish at each site, and the life history stages discussed.  

All sampling will be done in accordance with the relevant permits held by the qualified contractor. 

 

4.3.6 Onsite Observations 

General observations will be recorded at each site during each sampling event, to provide an „early warning‟ of 
potential adverse impacts.  In particular, algal blooms, unusual deposits of sediment, any evidence of chemical 
precipitation, and the presence of dead aquatic fauna will be recorded.  If these are detected, this will trigger 
further investigations of recent releases, and of water and sediment quality results. 
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Figure 3 Overview of REMP monitoring location
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1. Executive summary 
Australia Pacific LNG seeks an amendment to remove the sulphate water release limit in Schedule C- Table 2 of 
the Talinga Environmental Authority (PEN100067807).  It is proposed that this condition be replaced with a 
„monitor only‟ requirement, as it is believed that this limit was formulated based on background sulphate levels 
impacted by upstream human disturbances. The proposed amendment of this condition will allow Australia 
Pacific LNG to cease the addition of sulphate to the Talinga Water Treatment Facility permeate discharge. This 
will essentially reduce the amount of sulphate being added to a river system with already elevated sulphate 
levels. 

Australia Pacific LNG believes that the removal of this condition will result in discharge permeate water quality 
in line with the requirements of the Australian New Zealand and Conservation Council (ANZECC) water quality 
guidelines. Reducing the sulphate levels discharged to the Condamine will enhance, rather than maintain, the 
modified environmental values of the Condamine River.  

 

2. Introduction 
Since the commissioning of the Talinga Water Treatment Facility (TWTF), Australia Pacific LNG has found it 
extremely difficult to consistently achieve the 3-9mg/l sulphate limit set for the discharge permeate.  Australia 
Pacific LNG has previously communicated a range of issues to DERM, ranging from the inaccuracy of the 
laboratory testing method, to the solidification of magnesium sulphate in the dosing lines during cold weather.  
A recent review of the formulation of the Talinga sulphate level has also raised questions about the ecological 
value of maintain sulphate levels within the Talinga discharge, at levels potentially being influenced by 
anthropogenic  point sources within the upper catchment. 

This report aims to provide a justification to amend the sulphate release limit within Schedule C-Table 2 of the 
Talinga Environmental Authority (EA) PEN100067807. A summary of the information previously reported to DERM 
is provided, as well as an investigation into existing sulphate levels within the Condamine River. 

 

3. Ecological Role of Sulphate 
Sulphur is an essential element for aquatic life and is absorbed and released by all living things. Most organisms 
take in sulphate and reduce this to sulphide so that it can be incorporated into the amino acids methionine and 
cysteine needed for protein (Emsley, 2003). There is, however, little information on the effects of sulphate on 
aquatic communities (ANZECC & ARMCANZ, 2000).  

The focus of research has primarily been on the effects of elevated levels of sulphate and acidity in freshwater 
systems (Rose & Ghazi, 1997; Nyquist & Greger, 2009). Elevated concentrations of sulphate have been shown to 
directly affect natural iron and phosphorus cycling in rivers, potentially increasing phosphorus, leading to an 
increase in plant growth and in turn leading to the creation of a low oxygen environment (Lamers et al, 1998; 
Cravotta et al, 2010). However, the direct effects of increased levels of sulphate can vary, depending on the 
physiological tolerances of each species present in the system, and ambient nutrient and ion concentrations in 
the water (Guerts, et al, 2009). 

As the majority of studies focus on the direct effects of elevated sulphate concentrations on aquatic organisms, 
little is known about the reverse effect of low sulphate concentrations. Low sulphate levels could theoretically 
lead to a reduction in productivity, however sulphate concentrations are not generally considered to limit biotic 
processes (Monheimer, 1975). As discussed later in this report, low sulphate levels in the Condamine are also not 
expected to occur, due to significant sulphate loading caused by anthropogenic point source discharges. The 
environmental benefits of maintaining sulphate in the current range is therefore not clear and potentially 
inconsistent with the ANZECC guidelines.  
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4. Sulphate levels in Condamine River  
The Talinga EA specifies that the sulphate level in the discharge is to remain within 3-9mg/L. Australia Pacific 
LNG believes that this limit was based on the background 20th and 80th percentile water quality data collected 
from the Condamine River at the Chinchilla Weir gauging station.  This type of limit is designed to mimic the 
natural range of sulphate levels within the receiving environment. However, Australia Pacific LNG believes that 
this limit actually replicates sulphate levels impacted by human disturbance (coal mines, piggeries, feedlots, 
sewage treatment plants etc.). 

A review of the DERM historic water quality monitoring data for the Condamine River and associated tributaries, 
indicates that sulphate levels upstream of the Talinga discharge has been artificially affected by a range of 
point sources.  This is clearly demonstrated in Table 1 and Figure 1, with the sharp spike in sulphate levels 
recorded at Loudoun‟s Bridge. A further review of the data indicates that sulphate levels of the Condamine 
around Dalby are primarily influenced by Oakey Creek (illustrated in figure 2). The National Pollutant Inventory 
(NPI) and a report prepared by Negus and Farthing (Negus & Farthing, 2006) lists a number of potential activities 
for which may have contributed to the sulphate loading of Oakey Creek and the Condamine River system.  A 
overview of the potential sulphate point sources is provided in figure 3 and includes intensive urban areas, 
cropping, coal mines, piggeries, feedlot and sewage treatment plants  

As a result of this disturbance, the sulphate levels at downstream locations, such as the Chinchilla Weir, are 
likely to have been artificially influenced by human impacts. This is clearly demonstrated in the difference 
between averages of sites upstream and downstream of Loudon‟s Bridge.  The average sulphate level increases 
from an average of 4.1mg/l at Cecil Weir, to an average level of 6.3mg/l.  This represents an increase in 
sulphate levels by approximately 50%.  As the level of sulphate upstream of Loudan's Bridge is also likely to have 
been affected by human activity, the actual natural level of sulphate is likely to be significantly lower.  A more 
indicative natural sulphate level is likely to be reflected in sites upstream of Loudan's bridge; although these 
sites are also likely to be affected by human induced impacts. 

  Site Min  10% median 90% max mean St Dev 

U
p

st
re
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f 
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Brosnans Barn 1 2.07 3.05 6.06 13 3.9 2.05 

Elbow valley 1 2 3 5.32 9.2 1.58 1.58 

Warwick 0.41 1.9 3.35 7.76 12.61 4.14 2.34 

Talgai Tailwater 1.1 2.38 3.59 6.5 8.2 4.1 1.68 

Tummaville 1 2.08 3.76 6.4 10 4.12 1.9 

Pampas 2.3       5.4 3.95 1.2 

Lone pine 0 1.69 4.1 9 11 4.63 2.7 

Cecil weir 0 2 3.85 6 18 4.11 2.44 

Loudan’s Bridge 1.7 3.14 10 35.932 60 15.37 14.49 

Chinchilla Weir 0.6 2.8 5 11 16 6.26 3.3 

D
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Cotswold 1 2.11 5 10.95 26 6.5 4.6 

Surat -Balonne 4       6 5.05 0.83 

Weribone- Balonne 1.4 2.26 4.59 8 13 5.15 2.5 

St George- Balonne 2 3.18 6 11.2 16 6.7 3.4 
Table 1 Statistical summary data sourced from DERM water quality monitoring locations- Condamine and Balonne River.  
All results are in mg/l.
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 Note: Approximate distances only, based on distance between sampling points (latitude and longitude). 

Figure 1: Sulphate Concentrations along the Condamine River - based on historical data and site location information from DERM 

(Upstream and downstream left to right) 
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Figure 2: Simplified Map showing average sulphate levels based on historical data from DERM (not to scale) 

 

 

 

 

 

Figure 3: Main water bodies impacting on Chinchilla Weir sulphate levels, and locations of local industries according to 
the National Pollution Inventory (NPI).  This figure does not include the various sewage treatment plants and intensive 
urban land uses of Dalby and Toowoomba. 
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5. Talinga Discharge – Additional issues with achieving sulphate limit 
 

Sulphate delivery  

To meet the Talinga EA sulphate condition of 3-9 mg/l, Australia Pacific LNG has trialled various dosing 
arrangements.  Originally, sulphuric acid was used to increase sulphate levels as well as manage pH.  
Unfortunately, it was found that this method was too variable and resulted in several exceedances of the 
relevant sulphate limit of 9mg/L (the dosing ended up being based on pH, rather than sulphate levels). The use 
of sulphuric acid was discontinued, and hydrochloric acid is now used in its place to regulate pH. 

Magnesium sulphate is now used to increase sulphate concentrations of the permeate, while also adding enough 
magnesium to comply with the EA limit. Dosing sulphate within a discrete range is still difficult, as dosing small 
quantities of liquids (mg/L) has an inherent degree of inaccuracy. The target dosing range is further decreased, 
as the addition of sulphate is now linked to magnesium. To avoid falling under the magnesium limit of 1mg/l, a 
conservative dosing target of 1.5mg/l is adopted.  This delivers approximately 6mg/l of sulphate.  
Subsequently, this limits the dosing range to between 6-9mg/l. 

Sodium Bisulphite addition  

In addition to sulphate added by magnesium sulphate, 1-4mg/L of sulphate is inherently added to the discharge 
in the form of sodium bisulphite.  Sodium bisulphite is used primarily to break down monochloramine.  This 
chemical is added conservatively to ensure all monochloramine is broken down, to prevent it from entering into 
the environment. Excess sodium bisulphite oxidises to form sodium bisulphate.  Approximately 1- 4 mg/l of 
sulphate is added to the discharge from the addition of sodium bisulphite.  This can effectively reduce the 
upper sulphate dosing limit from 9mg/l, to between 5-8 mg/l.  As discussed above, sulphate is dosed at 6mg/l, 
resulting in some exceedances when excess sodium bisulphate is present. 

Sulphate laboratory analysis accuracy 

Another issue with meeting EA requirements for sulphate release limits is the degree of laboratory and sample 
uncertainty at low concentrations. Variance in laboratory results may be caused by a number of factors 
including; different methods of analysis; different interpretations of the method for analysis (each lab has their 
own interpretation of the method); different equipment; how recently the equipment was calibrated; the 
techniques and training of the operators; the quality of the samples analysed prior and the holding time after 
sampling, as well as other factors.  All these factors can significantly influence the accuracy of the sample. 

The variability in sulphate levels is demonstrated in a report prepared by Proficiency Testing Australia (2011) 
on the potential sample variability between laboratories and laboratory methods. This report showed the 
sulphate results for two different samples (Potable 1 and Potable 2) for 59 different laboratories, with the 
spread of results quite broad. For Potable sample 1 the results ranged from 10mg/L to 29.6mg/L and for 
Potable sample 2 the results ranged from 10mg/L to 37.8mg/L. Results indicated that the estimate of the 
reproducibility for sulphate testing of Potable 1 was 13.4 ± 3.14mg/L (±23%) and Potable 2 was 19.00 ± 
4.27mg/L (±22%). 

Variability in sulphate levels between laboratories and methodologies has been identified and confirmed by 
Australia Pacific LNG through routine duplicate testing. In a number of these cases, this variability has resulted 
in one sample complying with the EA and the duplicate falling outside of the limit (shown in Table 2). 
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Table 2: Talinga WTF RO Discharge Lab Results 

 

RO Discharge  

QH Magnesium 
(mg/L) 

QH Sulphate 
(mg/L) 

Labmark Sulphate 
(mg/L) 

Sulphate sourced 
from sulphite 

oxidation (mg/L) 

Talinga EA >1 3-9 3-9 
 

Sampled Date 
    

8/12/2010 1.6 7 - 1.6 

15/12/2010 1.8 8.7 - 2 

23/02/2011 1.6 6.7 6.3 <1 

2/03/2011 1.9 8.2 9.9 <1 

9/03/2011 1.7 8.4 7.8 1.4 

16/03/2011 1.8 8.4 11 1.4 

30/03/2011 1.8 8.9 11 1.7 

6/04/2011 1.7 8.4 11 1.4 

12/04/2011 1.8 8.8 9.6 1.1 

27/04/2011 1.3 7 7.5 1.6 

11/05/2011 2.1 10.5 11 1.9 

18/05/2011 2.1 10.6 11 2.3 

These factors add a significant degree of variability (potentially up to 23%) that has further narrowed operating 
window for which dosing can occur within compliance.  

All these factors discussed above have the potential to reduce the target dosing range of sulphate within the 
TWTF discharge permeate.  When a number of these factors occur simultaneously, sulphate levels above the EA 
are experienced.  

 

6. Proposed amendment and Justification 
 

Australia Pacific LNG seeks an amendment to remove the sulphate water release limit in Schedule C- Table 2 of 
the Talinga EA to a “monitor” only requirement.  This proposed amendment will allow Australia Pacific LNG to 
cease the addition of sulphate to the Talinga Water Treatment Facility permeate discharge. 

The original Talinga EA discharge limits are believed to have been based upon water quality monitoring data 
taken from the Chinchilla Weir gauging station, upstream of the TWTF. This data indicates that the sulphate 
levels at the Chinchilla Weir are potentially impacted by upstream human disturbances. Approval of this 
amendment will essentially reduce the amount of sulphate being added to a river system with already elevated 
sulphate levels.   
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Sulphate will still be added to the permeate discharge via the use of sodium bisulphite, essentially maintaining 
a minimum sulphate level of 1 to 4mg/l.  Although pre-disturbance data in the Condamine River system 
essentially does not exist, a 1-4mg/l sulphate level is considered more reflective of natural background/ 
upstream levels.  This level will allow for the dilution during periods of elevated sulphate levels. 

Australia Pacific LNG believes that this amendment will result in water quality in line with the Australian New 
Zealand and Conservation Council (ANZECC) water quality guidelines. Reducing the sulphate levels discharged 
to the Condamine will enhance, rather than maintain, the currently modified environmental values of the 
Condamine River. This is supported by the following statement outlined in the “Philosophy and steps to 
applying the guidelines” provided in section 3.1 of the ANZECC guidelines:  

“Depending on whether the ecosystem is non-degraded or has a history of degradation, the 
management focus can vary from simple maintenance of present water quality to improvement 
in water quality so that the condition of the ecosystem is more natural and ecological integrity 
is enhanced”. 

The Talinga Receiving Environment Monitoring Program (REMP) will be used by Australia Pacific LNG to ensure 
the ecological integrity of the Condamine River is maintained.  If the proposed amendment results in any 
changes to the ecological values of the Condamine River, than prompt action will be undertaken to reverse 
such impacts.  Due to the sulphate levels of the discharge mimicking more natural levels, the potential risk 
associated with low sulphate levels within the permeate discharge is anticipated to be extremely low. 

 

7. Conclusion 
Australia Pacific LNG seeks an amendment to remove the sulphate water release limit in Schedule C- Table 2 of 
the Talinga EA. It is proposed that this condition be replaced with a „monitor only‟ requirement, as it is 
believed that this limit was formulated based on background sulphate levels impacted by upstream human 
disturbances. 

 The proposed amendment of this condition will allow Australia Pacific LNG to cease the addition of sulphate to 
the Talinga Water Treatment Facility permeate discharge.  A minimum level of between 1 to 4mg/l of sulphate 
will be maintained through the dosing of sodium bisulphite, which is anticipated to be similar to natural 
background sulphate levels.  This amendment will reduce the amount of sulphate being added to a river system 
with already elevated sulphate levels. 
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Appendix 23: Draft EA Conditions  for DERM 
approval 

  



 
Appendix 1   

Release to Waters of Treated or Good Quality Coal Seam Gas Water 
Conditions 
 
Note: Coal seam gas discharges to surface waters which have a material impact on a drinking supply 
require separate and additional approval from the Office of Water Supply Regulator under the Water 
Supply (Safety and Reliability) Act 2008. 
 
Contaminant Release  
 
(BA1) The release of CSG water to a watercourse must only occur from the release points 

specified in Schedule BA, Table 1 – Treated or Good Quality CSG WaterRelease Points, 
Sources and Receiving Waters and depicted in Figure 1 [insert title of plan locating all 
monitoring and release points] attached to this environmental authority. 

 
Schedule BA, Table 1 - CSG Water Release Points, Sources and Receiving Waters 

 

Release 
Point 
(RP) 

Latitude 
or 

northing 
(GDA94) 

Longitude 
or easting 
(GDA94) 

Discharge Source and Location Monitoring 
Point 

Description of 
Receiving 

water/s 

RP 1 TBA TBA Treated coal seam gas water from 
the Condabri WTF 

Outlet of WTF 
to discharge 
pipe to 
Condamine 
River 

Condamine 
River 

 
EXPLANATORY NOTES 
Table 2 needs to be populated based on the discharge proposal, the spatial location and available 
background water quality information. Typically, a lesser number of indicators and limits will be 
required for event based releases. Similarly, more stringent limits will generally be required for a 
release to dry bed and banks, where this is shown to be a requirement of the approval. The values 
should be developed to ensure that downstream values are protected. For aquatic ecosystem 
protection, the limits will typically be based on achieving instream water quality objectives (e.g. 20th 
and 80th percentiles of reference data (except in the case of conductivity which is based on 25th and 
75th percentiles)). This data may be sourced from the Queensland Water Quality Guidelines 2009 or 
local reference data where available. Generic reference-based values for cations and anions will be 
made available by the Department of Environment and Resource Management based on historical 
monitoring results. 
 
(BA2)   The release of CSG water to a watercourse must not exceed the release limits stated in 

Schedule BA, Table 2 - CSG Water Release Limits for Release Points when measured at the 
monitoring points specified in Schedule BA, Table 1 - CSG Water Release Points, Sources 
and Receiving Waters for each quality characteristic. 

 



 
Schedule BA, Table 2 – CSG Water Release Limits at Release Points  

 
Water Quality 

Characteristics Release Limits Limit Type Monitoring 
Frequency 

Electrical 
conductivity 
(µS/cm) 

To achieve an instream value 
below the 75th percentile of 
relevant reference data 

Maximum Daily 
 

pH (pH Unit) 6.5-9 Range Daily 

Dissolved oxygen 
(mg/L) 

2 Minimum As specified in 
approved REMP 

Temperature (ºC) To achieve an instream value 
between the 20th to 80th 
percentile of relevant reference 
data 

Range Daily 

Turbidity (NTU) To achieve an instream value 
belowthe 80th percentile of 
relevant reference data 

Maximum As specified in 
approved REMP 

Suspended Solids 
(mg/L) 

To achieve an instream value 
below the 80th percentile of 
relevant reference data 

Maximum As specified in 
approved REMP 

Cations and anions 
(mg/L), these could 
include: calcium; 
fluoride; and 
sulphate. 

Calcium > 5 
Sulphate < 9 
 

Maximum 
 

As specified in 
approved REMP 

Chlorophyll-a 
(µg/L) 

5 Maximum As specified in 
approved REMP 

Other Depending on source of coal 
seam gas water, the level of 
treatment and the management 
regime 

  

 
(BA3) The release of CSG water to a watercourse from the release points must be monitored at the 

locations specified in Schedule BA, Table 1 - CSG Water Release Points, Sources and 
Receiving Waters for each quality characteristic and at the frequency specified in Schedule 
BA, Table 2 – CSG Water Release Limits for Release Points. 

 
Note: The following conditions are applicable when there needs to be monitoring of stream flow and 
the potential for the release to dominate downstream flow regimes (such as with release to ephemeral 
streams). Where flow monitoring occurs and the timing of the release is linked to measurements of 
instream flow, a receiving water flow trigger must be specified. The trigger will be used to signal a 
commencement and cessation of release. The flow trigger would usually be representative of the 
commencement of event flow rather than base flow and could be determined from historical flow 
monitoring or hydrological modelling. In other situations, a maximum release volume may be specified 
independent of stream flow rates. 
 
CSG Water Release 
 
(BA4) The holder of this environmental authority must install, operate and maintain a stream flow 

gauging station(s) as specified in Schedule BA, Table 3 – CSG Water Release During Flow 
Events to determine and record stream flows at the locations upstream of each Release 
Point(s) as shown in Schedule BA, Table 1 - CSG Water Release Points, Sources and 
Receiving Waters for any receiving water into which a release occurs. 

 
(BA5) Notwithstanding any other condition of this environmental authority, the release of CSG water 

to a watercourse must only take place in accordance to release rules as stated in Schedule 
BA, Table 3 – CSG Water Release Rules at specified release point(s) in Schedule BA, Table 
1 - CSG Water Release Points, Sources and Receiving Waters. 



 
Schedule BA, Table 3 – CSG Water Release Rules 

 
 Upstream gauging station    
Receiving 
water 
description 

Name Latitude or 
northing 
(GDA94) 

Longitude 
or easting 
(GDA94) 

Condition Flow Released 
from Condabri 
WTF 

Condamine 
River 

Gauging 
station 1 
(node 275)1 

TBA TBA Flow at upstream 
gauge station is 
greater than 36 
ML/d 

36 ML/d 

Condamine 
River 

Gauging 
station 1 
(node 275)1 

TBA TBA For 10 days 
following flow at 
upstream gauge 
station is receding 
below 36 ML/d 

36 ML/d 

Condamine 
River 

Gauging 
station 1 
(node 275)1 

TBA TBA For 25 days 
following flow at 
upstream gauge 
station is receding 
below 36 ML/d 

10 ML/d 

Condamine 
River 

Gauging 
station 1 
(node 275)1 

TBA TBA For 50 days 
following flow at 
upstream gauge 
station is receding 
below 36 ML/d 

5 ML/d 

1 Where there may be a cumulative impact from releases by other CSG companies along the 
regulated reach.  The Bedarra Gauge will be alternatively by adopted. 

 
(BA7) The volume release through the release point(s) must not exceed [insert rate] m3/s and [insert 

daily volume] ML/day. 
 
(BA8) Releases to waters must be undertaken so as not to cause erosion of the bed and banks of 

the receiving waters, or cause a material build up of sediment in such waters. 
 
(BA9) The release of CSG water to waters must have ceased by [insert date as determined in the 

required risk assessment]. 
 
Characterisation of CSG Water  
 
(BA10)  The holder of this environmental authority must undertake an assessment of the 

contaminants of coal seam gas water to determine the risk of environmental harm from 
release of coal seam gas water to waters. This must consider relevant contaminants 
mentioned in the ANZECC & ARMCANZ Water Quality Guidelines 2000. 

   
Receiving Environment Monitoring Program (REMP) 
 
(BA11) A REMP which has been certified by a suitably qualified person must be developed and 

implemented to monitor and record the effects of the release of contaminants on the receiving 
environment whilst CSG water is being discharged, with the aims of identifying and describing 
the extent of any adverse impacts to local environmental values, and monitoring any changes 
in the receiving water.   

 
(BA12) For the purposes of the REMP the receiving environment is defined as the waters of the 

[insert name of waters] and connected waterways within [insert metric distance] downstream 
of the release.  
 

(BA13) The REMP must address but not be limited to the following: 
 



(a) description of potentially affected receiving waters including key communities and 
background water quality characteristics based on accurate and reliable monitoring 
data that takes into consideration any temporal variation (e.g. seasonality); 

(b) description of applicable environmental values, including but not limited to: 
(i). hydrology (flow, duration, periodicity, connectivity with groundwater systems; 
(ii). physiochemical properties; 
(iii). aquatic ecosystem parameters including flow and fauna habitat; and 
(iv). geomorphological features; 

(c) description of water quality objectives to be achieved (i.e. as scheduled pursuant to the 
Environmental Protection (Water) Policy 2009);  

(d) any relevant reports prepared by other governmental or professional research 
organisations that relate to the receiving environment within which the REMP is 
proposed; 

(e) water quality targets within the receiving environment to be achieved, and clarification 
of contaminant concentrations or levels indicating adverse environmental impacts 
during the REMP. 

(f) monitoring for any potential adverse environmental impacts caused by the release; 
(g) monitoring of stream flow and hydrology; 
(h) consideration of sodic soils and potential for water course bank slumping;  
(i) monitoring of CSG water should consider the limits specified in Schedule BA, Table 2 – 

CSG Water Release Limits for Release Points to assess the extent of the compliance of 
concentrations with water quality objectives and / or the ANZECC & ARMCANZ Water 
Quality Guidelines 2000 for slightly to moderately disturbed ecosystems; 

(j) monitoring of physical chemical parameters as a minimum those specified in Schedule 
BA, Table 2 – CSG Water Release Limits for Release Points (in addition to dissolved 
oxygen saturation); 

(k) monitoring biological indicators (for macroinvertebrates in accordance with the 
AusRivAS methodology) and metals / metalloids in sediments in accordance with the 
ANZECC & ARMCANZ Water Quality Guidelines 2000 and “A Guide To The 
Application Of The ANZECC & ARMCANZ Water Quality Guidelines In The Minerals 
Industry” (BATLEY et al) and / or Australian / New Zealand Standard 5667.12; 

(l) monitoring of a selection of invertebrate species (minimum of three from the local 
receiving environment) to assess ecosystem health in respect to the availability of 
calcium and magnesium (necessary for the formation of exo-skeletal structures (e.g. 
zoo- and phytoplankton, diatoms);  

(m) the methods for analysis and interpretation all monitoring results; 
(n) the locations of monitoring points (including the locations of proposed background and 

downstream impacted sites for each release point); 
(o) the frequency or scheduling of sampling and analysis sufficient to determine water 

quality objectives and to derive site specific reference values within two (2) years 
(depending on wet season flows) in accordance with the “Queensland Water Quality 
Guidelines 2009” as amended from time to time. For ephemeral streams, this should 
include periods of flow irrespective of mine or other discharges; 

(p) specify sampling and analysis methods and quality assurance and control; 
(q) any historical data sets to be relied upon; 
(r) description of the statistical basis on which conclusions are drawn,  
(s) any analogue or reference sites; and 
(t) recording of unplanned releases to watercourses, procedures for event monitoring, 

monitoring methodology used. 
 

(BA14) The REMP must be submitted in writing to the administering authority by [insert date]. 
 
(BA15) The holder of this environmental authority must implement the REMP. 
 
Water Release Reduction Strategy 
 
(BA16) As part of the Coal Seam Gas Water Management Plan the holder of this environmental 

authority must develop and implement an on-going release reduction strategy to maximise 
coal seam gas water reuse and minimise any release to waters and the storage of coal seam 
gas water in holding dams. The strategy must address the following matters: 



 
(a) implementation of schemes to achieve maximum use of the water; 
(b) specific targets for achieving increased use of coal seam gas water both treated and 

untreated; 
(c) a market analysis at least every three (3) years to identify existing and future 

opportunities for water use;  
(d) on-going review of emerging technologies and / or re-use options that could achieve 

significant reductions in mass loads of contaminants released to the environment; 
(e) investigation of the feasibility of alternative options, practices and procedures to further 

minimise the volume and concentration of contaminants released to waters; and 
(f) programs to implement feasible options to achieve increased water use and reduction 

in contaminant loads, including actions and timeframes for completion. 
 

(BA17) A progress report on the release reduction strategy must be submitted to the administering 
authority with each annual return. The report(s) must address at least the following matters: 

 
(a) details of the specific options, practices and procedures investigated; 
(b) details of new practices, procedures and programs implemented since the last reporting 

period and targets met; 
(c) where alternative options, practices and procedures are not considered feasible, the 

provision of justification to support that determination; and 
(d) details of the option(s) yet to be implemented, including the timeframes for 

implementation, and justification for the chosen option(s). 
 

Water General 
 
(BA18) The release of CSG water directly or indirectly to waters: 
 

(a) must not produce any visible plume within receiving waters; nor 
(b) must not produce any slick or other visible or odorous evidence of oil, grease or 

petrochemicals nor contain visible floating oil, grease, scum, litter or other objectionable 
matter. 

 
Metering of treated coal seam gas water releases 
 
(BA19) A meter must be installed prior to commencement of release of treated coal seam gas water 

and its installation must comply with the Department of Environment and Resource 
Management‘s “Standards and specifications for measuring/metering disposal of treated coal 
seam gas water”, as amended from time to time. 

 
(BA20) Upon practical completion of the meter installation, the holder of this environmental authority 

must provide a completed “Meter Installation Form”, as amended from time to time, signed by 
the installer and the holder of this environmental authority confirming that the installation 
complies with the manufacturer’s specifications and/or national standards and / or the 
Department of Environment and Resource Management‘s “Standards and specifications for 
measuring /metering disposal of treated coal seam gas water” as amended from time to time, 
whichever is applicable.  

 
Note: The Draft standards and specifications for measuring/metering disposal of treated coal seam 
gas water is available from the administering authority upon request. 
  
(BA21) The holder of this environmental authority must measure and record daily: 
 

(a) the volume released to waters from each release point at the monitoring point(s) in 
Schedule BA, Table 1 - Contaminant Release Points, Sources and Receiving Waters; 

(b) the release rate; 
(c) for any change in the release rate: 

(i). the date and time of the change; and 
(ii). the new release rate. 

 



(BA22) The holder of this environmental authority must provide the administrative authority with safe 
access to facilitate inspections.  

 
(BA23) The holder of this environmental authority must comply with any instructions issued by the 

administrative authority relevant to the operation of the pump and meter installation. 
 
(BA24) The holder of this environmental authority must notify the administering authority within five 

(5) business days of any meter malfunction or maintenance of the meter).   
 
(BA25) The holder of this environmental authority must arrange for the repair or replacement of a 

malfunctioning meter within five (5) business days of becoming aware of the malfunction and 
provide a repair and/or maintenance completion report within 10 business days of the repair 
or maintenance.  
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System design variables included: buffer pond size, irrigation area (with the constraint 
being suitable irrigable land), and a set of release rules that are practical from an 
operational viewpoint. Appendix 5 shows the physical layout and inter-dependence 
between Talinga and Condabri. 

In order to explore the many options available, a range of scenarios were explored within 
the limits of the system i.e. maximum available irrigation areas, flow rates from the WTF 
and practicality of water flows between the WTF, the buffer storage and the release point 
to the river. 

Graphical description of river flow using flow duration curves (FDC)  

When flows are plotted as a time series and flows range over possibly 5 orders of 
magnitude (e.g. 1 ML/day to 100,000 ML/day), small changes in flow are not visible 
as differences are often less than a line thickness on a diagram. In order to better 
describe the full range of flows, frequency analysis is used to describes water flow as a 
relationship between the magnitude and frequency of discharge. Typically, flows are 
expressed as the logarithm of the value, expanding the view so that small flows can be 
seen (i.e. 10 ML/day is 2 and 100 ML/day is 3 etc. A flow duration curve shows the 
percentage of time that a given flow rate is equaled or exceeded. A FDC can be 
constructed from flow data of fixed time period (e.g. daily, monthly, annual). In this 
presentation, all data is presented for daily values 

 

The graph above shows that the flow described by (1) has water flows 88% of the time 
while (2) has no flow ~ 3% of the time and (3) has a flow regime between the 91) and 
(2). Not the logarithmic scale of flow on the y axis. This form of presentation gives 
emphasis to both high and low flows and is particularly useful for describing flow 
regimes in probabilistic terms. 

http://www.connectedwater.gov.au/framework/frequency_analysis.php  



Water Balance Modelling Water Balance Modelling 
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Sensitivity analysisSensitivity analysis

Flow rate trigger to release of:

5, 10, 15, 36  ML/day on hydrograph rise

rpsgroup.com.au

With and without dry period pulse release



Release Rules
1. Primary Release Rule
Node 275 Flow  > Discharge Release Threshold

Permissible Release = Discharge Release Threshold

4. Buffer protection design rule

2. Recession Release Rule
Node 275 Flow < Recession Release Threshold

first sub-period (10 days):
Permissible Release = Recession Release Threshold

3. Pulse Release Rule
After X1 days no flow, release for X2 days

Repeat until new flows          

5 % < Buffer Storage < Freeboard Storage

Permissible Release = Recession Release Threshold
second sub-period (15 days):
Permissible Release = 10 ML/d
third sub-period (25 days):

Permissible Release = 5 ML/d
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Pulse release

Baseline case 36 ML/d trigger
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36 ML/d trigger, no pulse
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Pulse release

5 ML/d trigger, Pulse
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5 ML/d trigger, No pulse
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Pulse release

10 ML/d trigger, Pulse
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10 ML/d trigger, No pulse
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Pulse release

15 ML/d trigger, Pulse
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15 ML/d trigger, No pulse
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Pulse release

Baseline case 36 ML/d trigger Pulse

rpsgroup.com.au



36 ML/d trigger No pulse
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Observations

� Trigger flows of 5,10, 15 and 36 did not influence flow duration � Trigger flows of 5,10, 15 and 36 did not influence flow duration 
curves to a great extent 

� Dry period pulse flows increased no flow days marginally as the 
ponds were not used as efficiently

� Releases triggered by (pond >95% full) increased from 1-3 to 50-75 
days with no pulse releases , as pond full more frequently 

� A pulse release rule results releases due to pond full occurring in 

rpsgroup.com.au

� A pulse release rule results releases due to pond full occurring in 
~1:25 years events (4% chance of occurrence)



Release Rules

1. Primary Release Rule
Node 275 Flow  > Discharge Release Threshold
Permissible Release = Discharge Release Threshold

4. Buffer protection design rule

5 % < Buffer Storage < Freeboard Storage

2. Recession Release Rule
Node 275 Flow < Recession Release Threshold
first sub-period (10 days):
Permissible Release = Recession Release Threshold
second sub-period (15 days):
Permissible Release = 10 ML/d
third sub-period (25 days):
Permissible Release = 5 ML/d

50

3. Pulse Release Rule
After X1 days no flow, release for X2 days
Repeat until new flows          
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Pulse release

Baseline case 36 ML/d trigger
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Pulse release

Baseline case 36 ML/d trigger Pulse
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No flow days analysis (Run 18)
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Talinga and Condabri



Talinga baseline case 36 ML/d trigger
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Pulse release



Talinga No flow and continuous no flow days

400

No flow days Continuous no flow days
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Condabri baseline case 36 ML/d trigger
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Pulse release



Condabri No flow and continuous no flow days

No flow days Continuous no flow days
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Talinga CSG Water Management Plan        
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Appendix 25: Narran  Lake  Wetlands  Map & RPS 
As s es s ment of Dis charge  

 



 



 

 

 
 
 
 
Our Ref: PR101377 
Date:  9th June 2010 
 
 
Attn: Robert Kane 
Origin Energy 
GPO Box 148  
Brisbane, QLD 4001 
Robert.Kane@originenergy.com.au  
 
Via: Email 
 
 
Dear Robert 
 
RE: PROPOSED APLNG WATER DISCHARGE AND IMAPCT ON NARRAN LAKES AND 
GWYDIR WETLANDS 
 
As discussed previously, I understand that the Department of Environment, Water, Heritage and 
the Arts (DEWHA) have made a submission on the Australia Pacific Liquid Natural Gas (APLNG) 
Environmental Impact Statement (EIS).  DEWHA have requested further information to 
substantiate that the Project will not impact on Narran Lakes and Gwydir Wetlands in northern 
NSW. 

The RPS (formerly Conics) report titled Hydrologic Modelling of Permeate Discharge to 
Condamine River, which formed part of the APLNG EIS, modelled a number of Coal Seam Gas 
(CSG) water discharge scenarios associated with the proposed APLNG project.  The results 
were detailed in the appendices.  The maximum discharge scenarios modelled were for release 
of water at both Talinga and Condabri (Appendix C).  This modelling showed that the Balonne 
River, immediately upstream of Beardmore Dam in Queensland (the model’s geographic limit) 
currently has a Mean Annual Flow of 81% of pre-development flows.  The maximum increase 
with APLNG CSG water discharge at Talinga and Condabri was to 83% of pre-development flows 
– an increase of 2% of Mean Annual Flow.   

As the Condamine-Balonne River flows south-west through Beardmore Dam and past St George 
the river system breaks into multiple (and in some cases terminal) distributory streams across a 
wide geographic area. This complex floodplain system extends downstream well into northern 
NSW before coalescing into the Darling River.  
 
The small modelled increase in flows at Beardmore Dam due to APLNG CSG water addition is 
unlikely to be volumetrically significant in dam releases for downstream irrigation extraction or for 
environmental flow purposes. Indeed, intra-annual variability in flows in the Condamine-Balonne 
River and inherent modelling error would suggest that the small increase in annual flows at the 
dam will not significantly influence quality or quantity at that point in the river system. For flows 
that are released downstream, hydrological certainty is difficult (due to the complex floodplain 
system and associated modelling difficulties) but there is a low likelihood of CSG water 
transmission through the eastern branches of the distributory system and beyond the 
Queensland border where it can affect Narran Lakes. 
 
The Gwydir Wetlands are not on the same river system. These wetland areas will not be affected 
by any CSG water releases in the Condamine-Balonne River system. 
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Based on the above, there is likely to be minimal (if any) flow of CSG water from the APLNG 
project (and hence no impact) into Narran Lakes and certainly not Gwydir Wetlands.  

I trust this information is sufficient for your purposes, however should you require any further 
details or clarification, please do not hesitate to contact me. 

Yours sincerely 
RPS 
 

 
 
David Carberry 
PRINCIPAL - ENVIRONMENT 




