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Some Background… 
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Source: NSW LEGISLATIVE COUNCIL Inquiry into Coal Seam Gas P9 
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What we discovered… 

 

 In principle, CSG production is no 

different to any other land use 

development within a landscape and 

should be treated as such. 

 



Integrated action, based on sound science, to   

Manage water in the landscape for all users, for now and 
the future 



Planning resources are disproportionally 

focussed on development assessment rather 

than strategic planning.  

 



 
Regional Strategic Planning 

 
 From any understanding of how the 

Australian landscape functions it is 
possible to use principles of Integrated 
Catchment (Watershed) Management to 
create a mosaic of appropriate land uses 
given the underlying capacity of natural 
systems to support desired set of values. 



 
Regional Strategic Planning 

 
 It is possible and desirable to use our 

knowledge of landscape process to work 
out upfront where we can safely mine and 
where mining would compromise 
agriculture, water resources , biodiversity 
other land uses and landscape 
environmental function.  



Regional Strategic Planning 

 
 It is folly to secure one natural resource while 

putting at risk renewable long term resource use. 
The need is paramount for: 

 good long term regional land use planning to 
avoid such perverse outcomes 

 Recognition of limitation of EIS 
approach…leads to death by 1000 cuts! 

 Need non statutory regional and landscape 
planning to inform statutory planning  



Regional Strategic Planning 

 

 Good regional and catchment action 
planning (CAP) with appropriate spatial 
definition should be able to identify  

 no go areas for mining for gas and coal 

 go with care areas in which mining can 
be conducted without unacceptable 
perverse outcomes within a regulation 
framework. 



Regional Strategic Planning 

 The mining Acts for unconventional gas 
production and CSG in general need reform 
to bring them in line with ESD principles 
and the objectives of the  State Acts which 
govern Native Vegetation and Water 
Resources, Agricultural and and 
Biodiversity (eg In NSW the Native 
Vegetation and Water Management Acts) 
 

 Integrated Catchment Management is now 
possible and mining along with urban 
development and all land use should sit. 
 



Integrated catchment 
management 
Basic principles:  

 
1. Take a holistic approach to the management of land, 

biodiversity, water and community resources at 
the water-catchment (watershed) scale 

2. Involve communities in planning and managing 
their landscapes 

3. Find a landscape functional integration between 
resource use for mining, agriculture, tourism, 
urban development etc… 

 

October 30, 2012 27 IS INTEGRATED  CATCHMENT MANAGEMENT NOW A POSSIBILITY IN NSW? 



Principles for a new planning 
system 
 Planning based on best available information  
 Planning at the right scale  
 Whole-of-government alignment  
 Community engagement 
 Cumulative Risk management  
 Independent audit, monitoring and evaluation  
 Open access to information  

 
 

 
  
Natural Resources Commission (2005) Standard for Quality Natural Resource 

Management, September. 



Strategic Planning Principles  

 
 whole-of-government;  

 part of a consistent hierarchy of aligned, nested 
plans;  

 integrated across different levels of government 

 able to be adjusted in response to changing 
circumstances  

 developed with early and effective community 

engagement  
                         [Productivity Commission benchmarks] 



1. ESTABLISHING the CONTEXT 2. IDENTIFYING RISKS 

3. ANALYSING RISK 4. EVALUATING RISK 

CUMULATIVE RISK 

STATEMENT 

NRM ASSET LAYERS 

Develop asset-based rule set for 

impact mapping of consequence 

RISK MATRIX for each ASSET 

Reset to base case 

Set additional 

mining scenario 

(m=m+1) 

Set new mining scenario (m=1) 

SCENARIO MINING LAYER BASE CASE IMPACT LAYERS 

SCENARIO IMPACT LAYERS 

Classify assets into impact classes 

Reclassify assets into impact classes 

Digitise scenario mining footprint 

BASE CASE MINING LAYER 

Identify current mines 

Digitise mining footprint 

Identify NRM assets 

Acquire spatial data 

Identify data gaps 

Collect additional data 

Build asset data set 
Develop risk matrix for each asset 

Tabulate relative risks of 

mines types and mine sizes 

Review mining impacts 



What we discovered… 

 CSG production and protection of water 

resources and aquatic ecosystems is a 

significant natural resources issue.  

 

 

 



 

 Leakage Leakage 

Groundwater flows 

 to coal seam??? 

Re-injection 

De-watering 





Moran C. & Vink S. (2010) Assessment of impacts of the proposed 

CSG operations on surface and groundwater systems in the Murray-

Darling Basin. Centre for Water in the Minerals Industry, Sustainable 

Minerals Institute, The University of Queensland. 

 



Coal Seam Water Level 

De-watering of coal measure 
 must have impacts on water flows in stratigraphy 



 

The following issues, with respect to 

unconventional gas production and water 

resources, must receive attention 

  water extraction to de-pressurise coal seams, and the 
impacts of subsequent water pressure changes on water 
movement to and from freshwater aquifers located in 
other strata of the geological basin. 

 

 replacement of the extracted water in coal seams once 
gas production has ceased. The water originally 
extracted is likely to have been disposed of or used, and 
must be replaced from sources rarely specified and by 
some redistribution mechanism within the geological 
stratigraphy.  



The following issues, with respect to 

unconventional gas production and water 

resources, must receive attention 

 

 disposal of the extracted water and salt and 

other chemical entities liberated from coal and 

other geological fabric during the dewatering 

process; 

 the containment management and disposal of 

fraccing fluids. Management of fraccing fluids 

and any resultant contamination is a high 

profile issue with the general public. 



What we discovered… 

 CSG production 
and protection of 
biodiversity and 
landscape 
function via 
vegetation and 
habitat 
management is a 
critical but 
neglected natural 
resource issue. 

 

 







What we discovered… 

 CSG production and protection of 

agricultural and forestry land for food, 

fibre production and carbon sequestration 

needs better resolution as part of whole of 

landscape planning. 

 





What we discovered… 

 Economic impact of CSG production is 

very significant and offers opportunity for 

good public policy to broaden benefits 

and provide foundation for future 

community wellbeing. 

 







It’s a zero sum game 

Gain 

Loss 

EMPLOYMENT 



The development of a two-speed 

economy 





Must build regional and local 
 capacity to capture economic benefits 



Economic Diversity is critical 

 economic diversification, are essential to increase the 
social acceptability of mining operations and to 
increase the local economic opportunities from 
mining which create wealth but usually not in an 
evenly distributed way.  

 Economic diversification leveraged off the energy 
boom is essential to the long-term well-being of the 
regional communities.  

 The evidence in the literature indicates that economic 
development based on mining industries alone over 
the long term will not allow for sustained economic 
growth.  

 



What we discovered… 

 Social impact of CSG production is 

becoming better understood and new 

insights provide opportunity for 

innovative government policy, community 

awareness and action 

 



Information sharing, transparency and 

planning 

 Information sharing, communication and 
transparency are critical for enabling good 
governance and change management at the 
community level.  

 Information is also critical for effective on-
going management of regional 
opportunities from the CSG energy boom. 
Information is crucial for being able to plan, 
to make policy decisions and to evaluate 
past policies 

 



Investment in hard and soft 

infrastructure is crucial 

 Investment in hard and soft infrastructure is 

crucial to meet the demands of an increased 

population.  

 Investment in roads, utilities, health-care, policy, 

transport and other services,  

 Investment in skills, housing, planning and soft 

infrastructure  

 This will allow local communities to deal 

proactively with the inter-related aspects of social 

change as well as maintain their communities as 

desirable places to live and work. 

 

 



Call for a new focus in research and 

academic leadership to support policy 

 
 A whole-of-system perspective in teaching 

and research would elucidate the nature of 
the crossovers and feedbacks between gas 
energy production, climate-change 
mitigation, water resources, food and fibre 
production and protection of biodiversity.  

 New needs in teaching, research and 
academic leadership to foster public 
discourse and development of public policy.  

 



Call for a new focus in research and 

academic leadership to support policy 

 
 More science and engineering knowledge in, for example, 

hydrology, structural geology, hydrogeology, drill 
engineering and new technologies, and predictive modelling 
capacity.  

 more field data on geology and groundwater systems will be 
absolutely essential to managing unconventional gas 
production and its interface with natural resource 
management. 

 New tools, which enable cumulative risk analysis of multiple 
land-use developments within a landscape to be understood 
and evaluated, are critical to the proposals in this report.  

 Without new knowledge and its application in a whole-of-
systems perspective, the way ahead will be littered with 
attempts to solve one problem whilst creating another. 

 

 



Call for a new focus in research and 

academic leadership to support policy 

 Economic analysis provides valuable insights into 
how the impacts of CSG can be understood and 
managed effectively with good public policy and 
governance.  

 A better future will depend on robust knowledge 
being applied to marshal economic benefits in the 
interests of all. 

 Social impact analysis appears to show that 
regional development planning — where social, 
economic and environmental matters related to gas 
operations are brought together to drive action — 
has much to commend it.  

 The challenge is to bring social, economic and 
environmental concepts together to lead the way to 
sustained and enduring action on the ground.  

 

 



In conclusion ... 

 

 In principle, the production of gas is no 

different from any other land-use development 

within a landscape. 

 It should be treated as such.  

 Gas production is one more demand on the 

landscape.  

 However, with this new demand we have the 

opportunity to assess our total cumulative 

demands on Australia’s natural environment, 

both above and below the ground 

 



In conclusion ... 

 

Well managed, the potential impacts 

of extracting our gas resources could 

be significantly less than the impacts 

and degradation already experienced 

as a result of agricultural and urban 

development over the past two 

centuries in Australia.  

 



In conclusion ... 

 

It is important that public discourse, 

and research and academic 

leadership in social and economic 

disciplines as well as science and 

engineering, come together to help 

Australia develop appropriate public 

policy and legislation to protect our 

future.  
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