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PURPOSE OF DOCUMENT 
At the time of writing, there is heated argument between Queensland's Coal Seam Gas 
(CSG)companies and landholders at or near sites of projects in the Surat Basin coalfield area.  
Publicity often presents ill-informed opinion. This paper presents basic information required to 
understand CSG technology and project economics. 
CSG RESERVOIRS 
Coal seams are complex reservoirs due to irregular growth of plants in ancient swamps, 
compounded by intermittent deposition of sediments, such as mud, which have become partings, 
and by later geologic events such as folding and faulting. As a result, their gas content and ability to 
flow gas is quite unpredictable, varying from reservoir to reservoir. Unlike conventional natural gas, 
which is held in pore space, CSG is majorly held in the coal by chemical adsorption.  
DRILLING OF WELLS 
Holes may be drilled either vertically or, at more expense, horizontally into the reservoir. To 
maintain production as CSG production from old wells declines and waters out, the producing wells 
and equipment would have to migrate steadily, preferring to follow thick coal seams. 
WELL PRODUCTIVITY 
The rate of desorption of CSG from coal depends on drawdown to a low pressure. To maintain CSG 
flow, downhole pressures must decline. Release of CSG may be so slow that low downhole pressures 
will allow groundwater to inflow. The rising water table will displace gas from cracks and pores. 
WELL STIMULATION 
The rate at which gas will flow is controlled mostly by the permeability of the reservoir very close to 
the bore. This can be increased by fracturing the rock. One method is to pump down water at a 
pressure so high that the reservoir rock is split with cracks radiating out either horizontally (at 
shallow depths) or vertically (at deep depths). The cracks opened hydraulically may be held open 
with sand, gravel, marbles or another 'propping agent.'  
Water injection beneath the coals seam maybe needed to raise the water table to displace gas from 
pores and cracks. 
WATER PRODUCTION 
 There could be three main sources of water: interstitial water from between the sediment grains in 
the gas reservoir; water from aquifers above and/or below the reservoir; and water injected to 
increase gas production. From the start of gas production, 'slugs' of water will be mixed with the gas 
being produced. These may be separated in baffled pressure vessels. The quantity of water will 
increase with time as the water table rises up the perforated sections of the producing wells. 
Eventually, there will too little gas and the well will be shut in. 
WATER DISPOSAL 
Quality of water 
The valuable component in CSG is methane. This has low solubility in water and is sometimes called 
"marsh gas" because it bubbles up in the water lakes and ponds where rotting vegetation is 
submerged. Water saturated with methane is benign. Another component of CSG is carbon dioxide. 
Although this is more soluble, even saturated solutions have a pH close to 7 and are benign too. 
Hydrogen sulphide (rotten eggs gas) and sulphur dioxide gases may also be in the CSG. These gases 
are also somewhat soluble and give a weak acid if a small quantity of water is contacted by a large 
quantity of gas. The pH of water produced from the coal seam would be close to 7, depending on the 
quantity. 
Salt is also dissolved in water produced but the concentration would be expected to be similar to 
that in adjoining aquifers and produced from artesian bores. Because the quality of large quantities 
would be similar to groundwater, reinjection is unlikely to cause significant pollution. 
Quantity of water 



Only the first of the three sources mentioned above is likely to have sufficient dissolved gases that 
undiluted reinjection could cause significant pollution. This water would be in small quantities and 
disposed of either by dilution and reinjection or by water treatment and evaporation. 
SOIL SALINITY EFFECT 
It is possible that at low-lying places, where the aquifers into which water is reinjected form 
outcrops, the raising of the water table could cause springs to flow or the soil could become saline 
and less fertile. 
CSG RESERVES 
Although the Surat Basin has as much as 30 metres of coal seam thickness at some locations, the 
porosity (under 5% of coal volume) and permeability of the coal is so low that vast areas would be 
required to recover commercially attractive quantities (recovery under 20% of porosity, calculated as 
1% of coal volume). There could also be pockets of gas that have migrated into relatively porous 
traps. However, these would be at relatively low pressure and may not contribute much to reserves. 
SPECULATIONS 
CSG companies will probably need to acquire surface rights, as wells spaced close together, heavy 
mobile fracturing equipment and pipe work for gas collection and water reinjection may not be 
compatible with farming. Field work is likely to be intense and continuous, affecting traffic and 
roads. On the other hand, well life may be relatively short, so the disruption may only be temporary. 
Because hydraulically induced fractures would preferably be horizontal in the coal seam to allow the 
gas to flow out, the seam should be shallow. Deep seams would fracture vertically and radially, 
exposing a smaller part of the coal seam to pressure drawdown at the well. However, achieving 
fracturing pressure can be more difficult and dangerous in a shallow coal seam. Consequently, it 
could take many years to achieve a commercially attractive design at a particular site. 
PROFITABILITY 
Because of the unpredictable nature of each reservoir, production parameters such as well spacing 
and well life can only be learned by trial and error. Systems must be designed for moving pipe work  
across country for fracturing wells, gas collection, water reinjection and water disposal. These will 
affect land uses such as farming and roads. A similar situation at the Cold Lake Tar Sands in Western 
Canada held up commercial production from the 1960s into the 1990s. The CSG technology outlined 
above is a very expensive production method compared with drilling one hole into a high pressure 
porous rock reservoir. The uncertainty of making a profit may have risks similar to search for 
conventional gas fields. To obtain commercial supplies, gas prices are critical. However, CSG 
companies may factor into their project economics the possibility of using the coal that they have 
established rights to, again in the future by a different technology, such as underground mining or 
in-situ combustion. Such possibilities could conceivably have CSG as a loss leader within the 
company's overall energy strategy. 
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