5, Vest Place

Weetangera,

CANBERRA ACT 2614

Email:  dismith@pcug.org.au   Ph: 02 62543294

18 October 2002

Hon Stephen Robertson MP

Minister for Natural Resources and

Minister for Mines

PO Box 456 

BRISBANE ALBERT STREET    QLD 4002

Dear Minister,

Your letter of 7 October 2002, addressed to Mrs Lucke, Secretary to the East End Mine Action Group, has been forwarded to me. I am acting as a consultant to EEMAG. My interests and experience in limestone groundwater movement, especially in karst aquifers, extends back over more than thirty years.

My reply concerns two matters;

· wider aspects of limestone groundwater movement.

· the dye trace undertaken earlier this year

Limestone groundwater movement

The comment in your letter that:

`The intervening geology has a very low permeability such that even if a link exists, it would take a number of years for a tracer to arrive at the mine’

This is completely at variance with published literature worldwide that concern movement in karstic limestone aquifers. The limestones in question are acknowledged to exhibit karstic features, such as sink holes, streams leaking through their beds into the groundwater system etc.

Karstic limestone exhibit two forms of flow, which we can term intergranular or conduit flow. Intergranular flow is indeed, slow but karstic limestones also contain a conduit system in which flow rates can approach velocities that are close to those encountered in surface streams.

Regardless of interpretations of the dye trace, it would be foolish not to acknowledge that water passing underground from sink holes during periods of heavy flow would not have fast flow rates.

The features of karst aquifers are such that the application of standard modelling techniques and assumptions, as used in by the mine owners and their consultants are invalid to assess underground flow rates in such limestones. The models are based on the assumption that flow is intergranular and homogenous. In karst limestones this is not the case as superimposed on the slower flow is a network of fast flowing pathways, termed conduits above.

This reliance on inappropriate groundwater models is basic to the recurring problems between the QCL interpretation and that of EEMAG. A simple and well-known local example of this is that bore holes sunk a few metres apart produce vastly different yields.

I am fully prepared to produce a comprehensive and international bibliography to support the comments above. These may best be taken up with Jeff Lloyd.

Although QCL repeatedly laud the sophistication of their groundwater model as `state of art’ etc there are other problems, apart from the inappropriate nature of  the modelling assumptions.

The major of these is that in an investigation of this kind with abundant monitoring, the mine pump out discharges would be considered as the appropriate and expected way to calibrate the model. To the best of my knowledge this has not been undertaken. Indeed, the situation is worse than that, despite requests from EEMAG over a long period the pump out data for the first few years of operation (a critical period for calibrating the model) of the mine have not been made available. Such analysis would be fundamental to analysing the effects of the mine after it commenced operations and to check or calibrate the pre-mine model.

The unavailability of the early mine pump out data, plus its sporadic nature in later years, also means that nobody else can undertake this form of analysis. Such analysis would be a key feature of verifying the comments in your letter regarding the very slow flow rates in the limestones in question.

The Dye Trace

You are correct in that the use of Rhodamine WT for tracing underground flow is an established technique. It has also been used widely in karstic limestone and often in conjunction with interference of flow of the kind that is thought to occur at Mt Larcom.

A recurring theme is that water injected in a manner similar to that in the sink hole in the current experiment is that flow to output points (springs or water in quarry sumps) is rapid and that rarely does it appear in boreholes in the surrounding district. As outlined above a proportion of karst water flow moves at very rapid rates. `Rapid’ in this context is many metres per day in contrast to the millimetres per day as suggested by your advisors and reported in your letter.

There also appears to be some misunderstanding about the analysis of the positive dye result reported for the quarry. It is the case that this occurred in a single day. However not only was the initial sample sent to Canberra for analysis positive but so was the duplicate sample. The duplicate sample had been held by EEMAG and on reporting the first as positive the duplicate was sent to Canberra for analysis. This too, was positive. The likelihood of contamination in two separate samples is thought to be extremely unlikely.

It should be added that the experiment was undertaken under very dry conditions and the dye added to the sink hole with two tankers of water. These are not ideal conditions for such a trace to prove successful.

I have recently been informed by EEMAG that QCL took back-up water samples, I presume restricted to the mine, and that these have been submitted for analysis elsewhere. I therefore, find your comments on not accepting the results of the dye experiments (prior to the QLC analysis) as peremptory. While we were unaware of these duplicate samples we welcome independent analysis. There is however, a possible potential problem in that such samples cannot be stored indefinitely and the longer the time between collection and analysis the greater the likelihood the dye present in the samples will deteriorate; this depends on how the samples were stored prior to analysis.

I would be delighted if QCL or your Department, or a combination of both, would be willing to arrange with EEMAG and myself a repeat of this trace. Alternatively a trace in Machine Creek where under current conditions of relatively high flow the dye would be injected at the location at which the stream now disappears into limestone bedrock in the stream bed.

I have prepared an overall account of the groundwater problems at Bracewell for EEMAG, of which the dye trace is an auxiliary activity outside the Community Restoration Project.  The dye tracing expenses were not funded by the Regional Solutions Grant. I will suggest that my draft overall account is forwarded to you.

As mentioned above I would be willing to discuss the dye trace and that report with Jeff Lloyd. Meanwhile if you were able to confirm that the earlier pump out data from the mine and the data for other later periods are missing or if it is not, that it be made fully available. The lack of these data are a major and significant failing with the overall monitoring program. To date QCL and its agents have failed to find either the raw data or its conversion to give the mine pump out in discharge values.

Yours sincerely

David I. Smith

Copies:

Secretary EEMAG

Jeff Lloyd, DNR, Rockhampton
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