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Editors Comments – John Hanes

Although the number of attendees was a bit lower than for previous workshops (some thought the rugby grand final was more tempting), the quality of presentations was certainly very high. From the contents list it is obvious that the day covered a broad range of relevant topics. Thanks to the authors for their professional presentations. Special thanks to Russell Packham, Ian Gray and David Titheridge who prepared papers for these notes to provide more detail than was possible in their presentations. 
Questions

Russell Packham, Oaky North – What gas concentrations are you getting in the airways?

Les - Before the booster fan 1%, after 0.6-0. 7. On the intake side at the roof around 0.5 -0. 6 and now down to 0.3 with the extra air. We found with the increased air we had to put air locks on a lot of stoppings so people could get through the man doors. The border line comes around the 600-700 Pascals pressure difference mark. If the pressure is too far off, the man doors swing shut with too much force. We are putting a lot of air locks in stoppings which we had not expected to do. Next week we will boost the fans and increase pressure inbye to 1200-1500 Pascals. North Goonyella has traditionally been a very low pressure pit. To get more air we have to increase the pressure. The gas emissions from the ribs commended the extra air.  

Shan Dondo, Newlands - What was the reason for not doing more drainage?  

 Les - We drill across block holes each 50 metres and drain for 6 months. We drain the coal from about 8 m3/t to about 2. But the rib emissions were still too high giving us 0. 6%. If the intake air exceeds 0.5% we get trips on the miner. This is based on local knowledge rather than on science. We know we have to get more air in. We are considering tightening up further. The coal generally drains very well. The minimum gas content is around 2. 5 m3/t but we still get rib emissions. We are considering also using surface to in-seam drainage. 

Questions

David Titheridge, Tahmoor – Do you know the cause of the coal’s inability to drain?

Ron – No idea. We sent coal samples away for analysis, but they did not reveal anything.

Ian Gray, Sigra - If you are grunching you cannot guarantee that an outburst will not occur. There have been precedents when the gas pressure in the face was high. Have you considered a compressed air shotfiring system?  

Ron  - If you grunch and get an outburst, there is nobody at the face to be injured. We were aware of Cardox. We have a massive dyke through a longwall block and intend to try Cardox there. There are big problems getting Cardox into the mine and doing risk assessments. It is available in Australia.  

Les - In my experience, Cardox is not very successful.  

Ron - The inspectors say we cannot guarantee we do not have an irrespirable atmosphere after using Cardox and releasing CO2.

Ian - In 1980 I was in Minami Oyubari pit in Japan where they fired a whole longwall face using compressed air. 

Ron - The regulatory environment in 2003 is much different than in 1980. Cardox is highly compressed CO2 which is intitiated by heat and expands rapidly and fractures the ground. 

Ian – The.system used in Minami Oyubari had a packer which was inserted in the hole. The packer was inflated until the burst disk in the end of the packer failed and released sufficient compressed air to break the ground. Continued compressed air flow was stopped by a high flow shut off valve. The system was used in 70 to 250 m longwall faces.

Russell Packham, Oaky North - What is the virgin gas content?

Ron - 13 to 15 m3/t. 

Anon - Did you consider remote mining?

Ron - I  have had experience with remote mining. The logistics for remote mine of the small distance we had to go were impractical. 

Les Marlborough, North Goonyella - Auger drilling might offer a solution for future cases.

Ron -  Auger drilling was suggested, but it was not remote enough for what we were trying to achieve. After the outburst in 2001, it took a long time to rebuild the confidence of the workforce. This exercise was a trying time for all and the support we had from management was excellent. 

Questions

Don McMillan, Origin Oil – You said there was a an outburst along the crest of the fold. I would have thought the fold would have been  less prone.

Russell - It is a stress issue. The stress had been transferred to the coal seam causing shearing. The coal was at virgin gas pressure and because it was sheared, it had greater surface area than normal thus allowing it to desorb more quickly and there was much broken call to be ejected. I did not see much mylonite but there was much sheared coal. There were massive bedding shears. There were some outbursts also from vertical faults.  

David Titheridge, Tahmoor - What was the nature of the shearing on the roof and the coal.

Russell - From the European literature, cross measure penetration of thin coal enclosed by sandstone tends to have much shearing. Drainage of the thin seams did not work so we had to shotfire.  

David - Mining is still very limited in the Mount Davy coal. Was it just bad luck that they bottomed in the worst place?  

Russell - I say good luck to anyone else who wants to try mining there. The men who worked here had many family issues. The families worry about their safety. Shotfiring induces outbursts and makes the work safer. 
Questions and Comments

Ian Gray, Sigra - Do outburst management plans cover longwalls?  
David -The part of the longwall where the outbursts occurred at West Cliff colliery had not been pre- drained. All Tahmoor holes cross the block. Before the longwall starts, there is a gas content testing programme. All results in the longwall block are around 2.5 - 3.1. The answer seems to be time for drainage.  

Ian Gray, Sigra - In 1996 I proposed a system for Tahmoor to rapidly measure flows at various sections of boreholes. Coring in long holes can provide vital information. I do not know of there either having been an outburst where a whole intact core could be extracted. At Tahmoor where there is high stress and high CO2, did the CO2 swell the coal,?  

Calcite occupiers a volume. During coalification, the coal is filled with CH4. CO2 seems to originate in hydrothermal events which strip the CH4 and replaces it with CO2. CO2 causes swelling of the coal. If the coal is impermeable it will be difficult to get acid into the coal. At Dartbrook hydrofraccing was successful. If you are trying to inject and withdraw in cycles the acid becomes neutralised by carbonate. You might have to frac prior to injecting acid to get enough acid in. If you are desperate for time, frac and inject acid. 

David -  We are hesitant to use acid under ground.  

Ian - 2 molar HCL is a mild irritant to the skin. Miners accept risks they understand.  

Anon. - Could acetic acid be used?  

David - Calcite is extremely soluble in dilute acids. Dolomite and other carbonates are not as soluble.  

Ian - Other acids are very expensive. From a safety viewpoint acetic

acid is no safer than HCL. The main issue is to protect the pumps and equipment. 
Questions and Comments

Don McMillan, Origin – The SIS holes are getting longer. Are you getting better production?

Russell – We are getting consistent flow rates.

Don – I imagine there would be optimal length,  eg  if a hole worked well at 1000 m, would extending the hole to 1100 m affect the first 1000 m of hole?

Russell – We are not certain. We are still not sure of the technology. Drilling the extra distance is not expensive when compared with the costs of infrastructure etc for the hole.

Ian Gray, Sigra – I cannot see any reason why in-seam holes cannot be drilled to 2 km length assuming the drill equipment is capable. But structure could kill the hole. One constraint could be back pressure along the hole to the vertical section. A longer hole could induce back pressure leading to a longer time to drain. If you can keep the hole open, you should be able to drill a longer hole without a reduction in performance. 

Anon – I noticed you are not using a flame arrestor on the end of the line?

Russell – We installed a big detonation proof flame arrestor in line and well before the end of the pipe. We conduct differential pressure measurements at 15 minute intervals around the clock.

Peter Hall, Boart Longyear – What is your model for future SIS versus underground drilling?

Russell – Suck it and see. We do not really like drilling underground. Mining can intersect holes filled with gas. We prefer SIS if we have enough lead time. The first 6 holes were consistent and promising. The shearer trips at 0.7% CH4 to reduce ignition potential. We now need to drain to reduce gas emissions at the face. 

Anon – What is the SIS timeframe?

Russell – On longwall 1 it took 5 to 6 months including in-seam drilling to reduce the gas content from 9-11 m3/t to 3.5. The permeability varies from 10-30 mD. SIS holes are spaced 15 m on either side of the developments. 

Ian Gray – Permeability measured at the start is different from that measured later.  

Questions and Comments

Russell Packham, Oaky North – Have you used conduit in the holes?

Guy – We ran 40 mm slotted conduit along all holes to the surface. We grouted in the 500 to 600 m of horizontal section using 2 phase grout. One hole we intersected in the face, we put put in casing and blocks and plumbed it over the top of the face. We will muse it for water later on.

Harry Seitlinger, North Goonyella – What lengths did you achieve in-seam?

Guy – Six holes are 1000m in-seam. They are heavily monitored, ie 3 times per day in the major drawdown stage but reducing in frequency as the drawdown flattens. A piezometer is installed 8 m below the seam. We use echo monitors to measure water levels. We need to keep the pump which is 10 m below the seam, submerged. 

Anon – Have you noted changes in gas content?

Guy – A confirmation test one year after draining started showed no change from the original 3 –4 m3/t. The holes did not perform as well as expected but they did reduce the water. 

Russell Packham, Oaky North – What zoning do you have around the surface installations?

Guy – We follow the petroleum regulations. All API. There are flame arrestors on all installations. The motors and pumps are flameproof. 

Russell – You need to think about flaring and any electrical installations within 500 m, ie zone 2.  It can be a trap for the unwary.

Guy – The piezos are IP and the motors are flameproof.

Mick Sanderson, - Duringthe unbalanced drilling, was there any recorded gas production? 

Guy – It was used in the last two holes which are still on drawdown and are not yet producing. It has been used in the USA for many years and there are many SPE papers covering this. 

Mick – Is it worth the trouble?

Guy – We do not know yet.
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