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Observations on the East End Mine groundwater impact. 
 
Brian Finlayson 
School of Social and Environmental Enquiry 
The University of Melbourne 
 
 
I was invited by Alec and Heather Lucke, in their role as leading members of the East 
End Mine Action Group (EEMAG), to attend a two day meeting at Mt Larcom on 1st 
and 2nd August 2007.  The first day, effectively only the afternoon, was spent in site 
visits including an inspection of the mine.  On the second day, Bruce Pearce, a 
hydrogeologist with the Department of Natural Resources and Water, presented the 
results of his review of the data that have been assembled over the past 30 years on 
the impact of the mine pumping on the groundwater in this district. 
 
It is not my intention to attempt a critical review of these data nor to present a detailed 
critique of the work presented by Bruce Pearce.  Indeed, it would not be possible for 
me to do this without undertaking a detailed study of the site and the data, and that 
would take months.  What I intend to do is to discuss the assumptions and the logic 
that underlie the long running debates on this issue.  What I have to say here is not 
intended to be, and should not be interpreted as, criticism of the work of Bruce Pearce 
as reported by him on 2nd August.  I was impressed by the detailed analysis he has 
carried out using a difficult data set.  However, I do question some of the assumptions 
on which his analysis is based and I am concerned that the data available to him is 
probably not the best kind to use in analysing a karst aquifer. 
 
I first visited this area about 5 years ago when I was shown around by Alec and 
Heather Lucke at the instigation of Dingle Smith, a karst expert from the Australian 
National University.  I was accompanied on that visit by Dr Mark Ellaway, an expert 
on karst hydrology and geochemistry from the University of Melbourne.  What 
registered with me on that visit was that here was an area with abundant surface 
expressions of karst development but it appeared that the investigations being 
undertaken into the groundwater hydrology were those that would normally be used 
on an unconfined Darcian aquifer.  Shortly after that visit I was invited by the 
publishers of Geo Date to write a piece on karst and the management of karst 
landscapes (Finlayson, 2002).  I used the situation I had observed at Mt Larcom as the 
basis for a discussion about how karst landscapes differ in terms of groundwater 
behaviour from non-karst areas. 
 
It is interesting (for me, at least) to speculate on what kind of understanding we would 
now have of the behaviour of groundwater in the Mt Holly Beds surrounding the East 
End Mine if the investigations and monitoring had been carried out using techniques 
appropriate to a karst aquifer.  The first step in such an investigation would be to 
identify and map the surface expressions of karst development – sinkholes, springs 
etc.  To the best of my knowledge this has never been done in any systematic way in 
this area so we really don’t know just what is the extent of karst development here.  It 
is the case that there are a number of very well developed sinkholes and reports of 
their behaviour by knowledgeable local residents indicate that they must be connected 
to significant conduits in the limestone.  A detailed discussion of methods of 
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groundwater investigation in karst areas is provided by Drew and Goldscheider (2007, 
included here as an Appendix). 
 
The second step in such an investigation would be to set up a monitoring program on 
the water chemistry of springs and boreholes in the area.  Initially at least, this would 
need to be done with frequent monitoring and could lead to an understanding of the 
nature of the groundwater body and the likely pathways of water movement.  So, for 
example, if the springs produced water with high carbonate concentrations most of the 
time but with markedly lower concentrations during wet periods this would indicate 
that they were draining water stored in tight fissures but were also connected to fast 
conduit flows during rainfall events.  Ideally, selected sites would be continuously 
monitored to detect this kind of behaviour. 
 
The third step would be to attempt to establish, using tracing techniques, where the 
water entering sinkholes is going.  This would only be attempted after steps one and 
two were completed and the information gained from those steps would inform the 
choice of tracing pathways.  
 
At this late stage in the analysis of the groundwater impacts of the East End Mine, it 
is probably not reasonable to suggest a return to first principles and to undertake this 
kind of investigation, desirable though that might be.  However, if it could be 
confirmed that there are conduit flows through these beds, and that they are not all 
along the strike, then the concerns of the Bracewell residents, that their groundwater 
is being adversely impacted by mine pumping, would need to be viewed in a different 
light to that suggested by Bruce Pearce’s analysis.   
 
There are specific items of information available that suggest there may be conduits 
connecting Bracewell to the East End area closer to the mine.  Some time ago, and I 
am not sure of the date, effluent from a piggery was accidentally discharged into a 
karst sinkhole on the farm of the Lucke Brothers at Bracewell (GR 872582)1.  Odours 
identified as being like pig effluent were apparently reported from a bore at 
Armstrong’s property (GR 891604) and from the East End Mine (GR 921578).  These 
reports are unsubstantiated and there is no evidence that they were investigated by 
hydrogeologists working on this case. 
 
In May and June 2002 a dye trace was attempted from the sinkhole at GR 872582 by 
Dingle Smith, using an artificial pulse of water and the dye Rhodamine WT.  Details 
of the procedure can be found in his report to EEMAG (Smith, 2002) and I will not 
repeat them here.  It should be noted however that Smith has considerable experience 
in dye tracing and is an acknowledged expert in the field.  While this does not 
guarantee that his results are correct, it does indicate that his work cannot be lightly 
dismissed.  He reports a positive trace from the sinkhole to the East End Mine and 
states “The conclusion of the dye experiment is that it is indicative of a direct 
groundwater link between the input point in the disputed Bracewell area and the mine 
pump out.  Certainly the result is such that the experiment should be repeated” (p3). 
 
A basic assumption in Bruce Pearce’s work is that any conduits in this material are 
aligned along the strike and therefore could not provide a link between Bracewell and 

                                                
1 All grid references refer to the Bajool 1:100,000 sheet 9050. 
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the mine.  Both the pieces of evidence outlined above contradict this notion.  This 
does not mean that Pearce is wrong in his assumption.  What it does mean is that there 
is a very strong case to suggest that the assumption may not be valid and that this 
issue needs to be investigated in more detail.  It would be entirely unreasonable to 
expect the residents of Bracewell to ignore the evidence that points to a conduit link 
to the mine given the current state of knowledge.  They have far more reason to 
believe that such a link exists than Bruce Pearce has to deny its existence. 
 
Bruce Dudgeon, in his BAppSci field project report (Dudgeon, 1988) clearly 
identifies karst conduits in the East End aquifer and it is reasonable to assume that 
similar conduits would also be present in the Bracewell aquifer.  The presence of 
sinkholes and springs in that area are strong indicators of this.  While Dudgeon 
recognises the karst properties of the East End Aquifer, an important assumption in 
his work is that this aquifer is bounded by volcaniclastics that carry “zero flow” 
(p101).  This is also an important part of Bruce Pearce’s analysis as he assumes that 
the Bracewell limestones are separated from the East End limestones by these 
impermeable volcaniclastics.  This may so but I have not been able to find objective 
proof that this is the case. 
 
The curiously structured report by Freelance and Spate (2003) arrives at the 
conclusion that there are effects other than climate on the present condition of the 
Bracewell aquifer with the obvious implication that this is mine pumping.  This work 
was done with incomplete data but it would be foolhardy to dismiss out-of-hand work 
conducted under the supervision of such an eminent scientist as Tony Jakeman.  His 
eminence does not make these results correct but it should cause us to consider them 
carefully. 
 
Interpretation of the impacts of the mine pumping on the groundwater of this district 
is complicated by the long run of years with below average rainfall.  The argument 
being presented to the residents of Bracewell is that the changes to their local 
groundwater system are caused by the climatic conditions and not by the mine, 
despite the arguments in the Freelance and Spate report.  While this must be 
acknowledged as a possibility, the evidence presented to support the case that climate 
alone is responsible for the present condition of the Bracewell aquifer is not 
convincing.  The notion that the decline in groundwater levels at Bracewell is solely 
climate driven is a testable hypothesis and not an established fact.  
 
In the information presented on 2nd August about drawdown around the mine, it was 
shown that there is more drawdown at East End than at Bracewell.  The conclusion 
drawn was that in the East End case there was the combined effect of climate and 
mine while the lesser drawdown at Bracewell indicates a climate effect only2.  If this 
logic is correct, then other locations in the Mt Holly Beds that are sufficiently far 
from the mine not to be affected, should show similar drawdown patterns to 
Bracewell.  To the best of my knowledge, there has been no attempt to look at other 

                                                
2 An equally defensible conclusion from the drawdown data shown on August 2nd is 
that the combined climate and mine drawdown at Bracewell is less than the combined 
climate and mine drawdown at East End, close to the mine.  If this was, in fact, an 
unconfined Darcian aquifer, the Dupuit-Forchheimer approximation would suggest 
exactly that. 
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sites in this way.  Of course, they would also have to be sites where there is no 
significant irrigation pumping. 
 
In summary, it is my view is that it is bizarre that the investigation of the groundwater 
impacts of a limestone mine has been carried on for around 30 years without any 
significant attention being given to the particular hydrogeological properties of 
limestone. 
 
Recommendations 
 

1. There should be a repeat of the dye trace carried out by Dingle Smith in 2002.  
His advice should be sought on the best way to conduct this in order to 
capitalise most effectively on the knowledge he gained in the 2002 trace. 

 
2. Borehole records for a wider area of the Mt Holly Beds should be interrogated 

to compare with drawdown currently observed at East End and Bracewell. 
 

3. The activities in Recommendations 1 and 2 should be carried out with the full 
involvement of the local community.  Standards of proof that are going to be 
acceptable to the community, the mine and the Department need to be clearly 
set out in advance, and in writing. 

 
4. There is obviously a great deal of accumulated knowledge within the local 

community about the groundwater in this area.  I have not seen any evidence 
that this knowledge source is being tapped either to assist in framing the 
research questions that should be asked or to help provide answers to 
questions.  Detailed discussions should be held with the local community 
within a framework designed to use their knowledge to best advantage. 
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