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• CSG: Challenges & opportunities
• Not distributed evenly in space & time or among stakeholders
• Uncertainty creates tension and public discontent
• Science to improve predictions of distribution of challenges & opportunities
• Inform decision making, inject information into debate & reduce tension

• GISERA seeks to develop
• Integrated, regional, systems-based research portfolio
• Provide gas industry/community evidence based knowledge
• Underpin decision making to maximize benefits & minimize costs

• Benefits
• New knowledge & reduced uncertainties for relevant stakeholders
• Foster collaboration by industry, communities, government, universities
• Synthesize data & knowledge at a regional scale
• Provide non-exclusive & mutual leverage opportunities



Key environmental & social questions

• Does CSG affect quality/quantity of water?

• What are impacts on farm production, 
productivity and amenity?

• What is CSG contributing to regional 
greenhouse gas & global climate change?

• What are costs/benefits for communities?

• What are impacts on regional flora/fauna?

• Does CSG development make people sick 
or affect ecosystems?

• Decommissioning issues? 

What are the likelihoods (conditional probabilities)?
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What are the likelihoods (conditional probabilities)?Subject Area  Key issues / QuestionsWaterWQ01What amount of water is used by the CSG industry, and where does it come from?WQ02How much groundwater is being extracted from CSG wells; and how much from other bores and industries?WQ03How do coal seams and aquifers and groundwater systems interact?WQ04Is fraccing dangerous for the environment or people?WQ05What are the major water impacts from CSG; and what are the cumulative impacts along with agriculture and mining?WQ06Is there a sufficient amount of water for everyone, including future generations?WQ07What will happen with produced water? What amount of water is recycled and reused? Will this be an overall net gain?WQ08Does CSG development affect any particular water sources, or other people’s water uses such as farmers?WQ09How will the brine resulting from CSG activities be cost-effectively and sustainably managed?Greenhouse FootprintGQ01What is the overall carbon account or baseline of the region and what contribution will come from CSG?GQ02What is the gap between the carbon content of CSG and coal, and could fugitive emissions and seeps affect that gap?GQ03What are the risks and opportunities for CSG around climate change?GQ04Under what climate change mitigation scenarios is CSG an advantage; and when are gas resources at risk of being underused (creating stranded assets)?GQ05What is the full breadth of scientific research being undertaken in the region on greenhouse gases and what are the collective findings?HealthHQ01Do people get sick from CSG?  HQ02What are the potential exposure pathways or situations where people’s health or livelihoods can be affected and what is the probability of being affected?HQ03How do people typically assess risk; and does this affect the way people interpret both factual and non-factual data? Impacts on CommunitiesSQ01Which communities, and who in those communities, are impacted by CSG?SQ02Are impacts being managed to the satisfaction and acceptance of the impacted communities?SQ03Does CSG development, and the activities designed to attenuate its imposition such as community investment, align with community aspirations?SQ04What are the most effective and efficient social impact mitigation programs that can be implemented?Land management issues (also includes community and economic questions)LQ01How much land do CSG companies need access to and what type of land will it be?LQ02Will access to land be gained voluntarily?  And at what cost and benefit to locals?LQ03Do landholders obtain an overall net gain from the presence of CSG?LQ04How many landholders are aggrieved by CSG and why? What proportion are content? (considering both Queensland and NSW)?LQ05What is the estimated net result for ecosystem services and agriculture productivity for the lands to be impacted?BiodiversityBQ01What can be done about the cumulative impacts of the CSG industry, agriculture, transport and mining on biodiversity?BQ02Which CSG projects are to be located in or near protected or high value areas?BQ03Has CSG or natural gas development had any detrimental impacts on biodiversity anywhere in Australia?BQ04Is there any possible danger to any threatened species?BQ05How much land will be disturbed and how much of this will have to be rehabilitated?  Will this reduce biodiversity?BQ06What is the potential success of the relevant offset programs?BQ07To what success will current policies and strategies protect biodiversity going forward?EconomicsEQ01How much will be spent at the local / regional / state levels in the future because of CSG?  Will this expenditure meet community aspirations?EQ02How many jobs will the CSG industry create in the future; how many will be directly employed by companies vs contractors vs supply chain impacts?EQ03How are other industries affected by the CSG industry e.g. growth/decline in the service industry, agriculture, incubation of new industries?EQ04Are there potential innovations to consider such as using methane for energy demand by farmers? EQ05What interventions can be recommended to make it easier for local businesses to supply goods and services to the industry?EQ06What market position does Australian unconventional gas have under various climate change mitigation scenarios?Decommissioning and legacy issuesDQ01What happens to wells, and any contaminants, once they are plugged and abandoned?DQ02Who has the legal and financial responsibility for the maintenance and integrity of CSG assets over time?  Is this adequate?DQ03What improvements can be found to decommissioning approaches and technologies?DQ04What legacy issues bother the community and what is socially and environmentally acceptable?     



● Agriculture: identifying landscape/development configurations that maximise 
co-benefits

● Water: understanding risks associated with extraction & use of groundwater

● Biodiversity: understanding & minimising impacts of development on 
regional ecological function

● Marine: understanding vulnerable components of the marine ecosystem to 
minimise or offset impacts

● Socio-economic: informing & supporting change to enhance regional & 
community benefit

● Greenhouse footprint: identifying sources and profiling the region

● Health: understanding exposure pathways and associated risks

GISERA Research Program
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GISERA sees the challenges and opportunities falling into 7 main categories 8? If we treat decommissioning as its own subjectThe certainty with which impacts & outcomes can be predicted declines with the scale at which they are consideredResource developments are approved at a regional scale, for which there is a reasonable degree of certaintyResource development impacts are experienced by people mainly at a local scale, for which there is less certainty



• GISERA NSW Research Advisory Committee
• Contains 2/10 industry members
• Identify, develop, approve or stop projects
• Ensures research priorities are independent
• Ensure research is transparent
• Oversees conduct
• Internal documentation completely visible 

(www.gisera.org.au)
• Reports publicly available 
• CSIRO peer-review

• GISERA Research Management Committee
• Composition: CSIRO, APLNG, QGC
• Oversees day-to-day operations
• Financial governance
• Milestone sign-off

GISERA governance 

http://www.gisera.org.au


CSIRO Methane Fugitive Emissions Fact Sheet

Process/component Methane emissions

Well completions 200 kg in 1 hour

Workovers 20 t in 1 day

Compression plants 780 kg/d

Water treatment facilities 32 kg/d

Coal exploration bores 1000 kg/d

Urban sewerage plant 40 kg/d

Urban Land fill 400 kg/d

Feed lot ~2100 kg/d

Natural fissures ~100 kg/d
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88% of the CSG wells monitored produced less than 4.3 kg/day of methane, equivalent to about 30 cows*. Median fugitive emissions from all wells was less than 1 kg/day 1% of wells was significantly higher at 63 kg/day 



• Econometric analysis 
• Income and sectoral employment
• 24 NSW rural regions (> 2 CSG wells)
• 114 NSW rural regions (0 CSG)
• Paired for similar average socioeconomic/ 

environmental characteristics
• Removed factors influence farm income, 

human capital productivity, non-CSG revenue 
• 6.47% & 6.31% higher median personal and 

family income independent of other factors 
• Increased indirect employment 

• rental, hiring & real estate services
• professional/technical services

• Not statistically significant

Regional Economics - NSW

Marcos-Martinez et al (2014) Assessing linkages between regional economic indicators and CSG industry activity in NSW 2001-2011. CSIRO Report. 33 p.
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Community Wellbeing – NSW & Qld 

• Factors  Community acceptance
• Existing community resilience
• Environmental management
• Job/business opportunities
• Services and facilities
• Community trust

• Current wellbeing robust… 
• But concerns for future
• Adaptation varies across region
• Opportunities to invest in wellbeing



Water impacts on GAB fluxes - NSW

• Depressurisation of Hoskisson
and Maul’s Ck measures 
• Impacts on Piliga Sandstone and 
Namoi Alluvium 
• 3500 parameters sets
• 500 ’best’ model runs c.f. obs
• Median: 84.52 ML/y
• Range: 0.28 to 2299.21 ML/y
• 0.29% of LTAAEL
• Similar GIA ‘base case’ 60ML/y
• Alluvium: 0.89 ML/y 
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Damian Barrett
Research Director CSIRO Energy
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