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1. INTRODUCTION

In accordance with a Brief of 18 September 2006, Pells Sullivan Meynink Pty Ltd (PSM)
is undertaking a review of facets of the likely subsidence impacts associated with
proposed longwalls LW1 through to LW14 of the Moolarben Coal Project.

This letter presents some points for initial consideration arising out of:

0] An initial review of Appendices 5 (Groundwater Assessment) and 8 (Subsidence
Impact Report) of the Environmental Assessment Report; and

(ii) A visit to the northern portion of the proposed mine by Dr Philip Pells on 8
October 2006.

2. GROUNDWATER ISSUES

An initial review of Appendix 5 (Groundwater Assessment) has raised substantial
concerns in the writer's mind as to the validity of conclusions reached in this Appendix.
The reasons are as follows:
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1. A key hydrogeological Unit in computing the possible impact of the proposed
mining is the Triassic sedimentary rocks, represented predominantly by the
Narrabeen Group (see Section 3.2 and Figures 3.1 and 3.2 of Appendix 5). Yet
despite this importance there are no measurements of water levels or piezometer
pressures anywhere in this Unit (see Table 1), no pump tests and no permeability
measurements (see Tables 2 and 6).

2. Notwithstanding the fact that there are no reported measurements of the
hydrogeological characteristics of the Triassic rocks, a single set of permeability
values is adopted for the hydrogeological computer analyses wherein the
consultants claim to have discriminated a 100 times difference between the
horizontal and vertical permeabilities. The values used in the model are:

0.1 m/day (1.2 x 10°°m/sec)
0.001 m/day (1.2 x 10® m/sec)

Horizontal permeability
Vertical permeability

Given the writer's knowledge of the geological structures in the Narrabeen
Formation in the Ulan area, and permeability measurements in this Formation
elsewhere, it is considered that above values are probably uncertain by ten times
in the horizontal direction and by 100 times in the vertical direction.

3. The writer has checked one of the key water supply bores (located in Alluvium
and Narrabeen Rocks) for which drawdown predictions are made in Appendix 5,
namely SP49. It is shown in Appendix A of Appendix 5 as having a water level of
RL398m. The collar of this bore is about 4m above the bed of the Goulburn River
which is at about RL370 to 375m at that location. This error of fact calls into
question the accuracy of other bores for which impacts are computed.

4, Given the speculative nature of the hydrogeological parameters for the Triassic
rocks used in the hydrogeological model, and the error in the water level for
SP49, it is very difficult to accept the claim made in Appendix 5 that the impact of
the mine on the water level in this hole will be 0.2m at the end of mining and
0.8m, 45 years after mining®.

5. Whilst the main text of Appendix 5 presents confident statements as to the impact
of the mine on the groundwater regime, this is not backed up by the report on the
modelling prepared by Aquaterra Simulations (Appendix A of Appendix 5).
Appendix A states:

“It should be noted that this is a predictive modelling exercise. Due to
lack of long term observation data in the Moolarben area (many of the
available monitoring bores were drilled during the recent investigation
phase), there is considerable uncertainty about the behaviour of the
aquifer under stress induced through mining. Results are based on the
best available data at present, however, they cannot be robustly verified
at this stage (other than by reference to information from Ulan that is itself
not certain), and hence predicted seepage rates and drawdowns should
be used with caution at this time. When observation data becomes
available (e.g. on the decline of water levels at the start of the

! Guessed parameters inserted into a computer model can only have the effect of producing
guessed answers; these predictions can be no more than speculation.
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underground mining), model results should be compared to observed data
and, if necessary, adjusted accordingly.

Given the uncertainties, it is recommended that appropriate contingencies
be incorporated into mine water management plans, to cater for
potentially higher mine inflow rates than the predicted base case.”

It is noteworthy that the concerns expressed above in relation to the uncertainties
are directed only to mine inflows and not to the predicted impacts on rivers and
production bores such as SP49.

It must be understood that Appendix 5 predicts that the underground mine will have a
very substantial impact on the groundwater pressures in the Ulan seam (see Figure 4.4.6
in Appendix A of Appendix 5). For example this would amount to a drawdown of some
60m immediately beneath bore SP49. The fact that the computer model at present
predicts a relatively small impact on groundwater pressures in the overlying Triassic
rocks is largely the outcome of speculative vertical permeability parameters adopted for
the Triassic rocks and the undisturbed lllawarra Coal Measures (Permain). In the
writer's view a more appropriate assessment would be obtained by a wide range
parametric study of the impact of the assumed vertical permeability.

3. SUBSIDENCE IMPACTS OF GORGES

The issue of subsidence impacts on gorge cliff lines is a matter of risk, where risk is
measured by combining Probability and Impact Value.

Appendix 8 does not apply probability concepts to the prediction of cliff line impacts.
Rather it uses the classification approach formulated by Waddington Kay & Associates.
Thus for both the Corner Gorge (see Photo 1) and The Drip (see Photo 2), which are
combined as CL5 in the report, the mining induced movements are set at:

VALUE OR CATEGORY

IMPACT PARAMETER UNITS DEFINITION LIMITS*

Impact Category 1 — Extent of Mining Induced Movements at Cliffs

Mine subsidence m ~0 <50
Differential horizontal movement at crest | mm 20 - 40 <50
Mining induced tilt at cliff mm/m ~0 >10
Mining induced stain at cliff mm/m ~0 >10

* set by Waddington Kay & Associates

The reality is that there is a significant probability (estimated > 1:50) that the above
values will be exceeded. For example PSM’s analysis of Far Field Movement (Section
12.8 of Appendix 8) indicates that there is a probability of between 1:100 and 1:500 that
movements at the Corner Gorge and The Drip could be >100mm. Given the fragile
nature of some of the overhanging cliff lines, these movements could generate rockfalls.

The Impact Values of locations such as The Drip and the Corner Gorge are not matters
for individual valuation. They should be addressed as part of a Risk Assessment that
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includes a broad range of society values. The classification approach formulated by
Waddington Kay & Associates essentially encompasses the value system of these
consultants — not society as a whole. As such it is not a valid basis for assessing the
potential impacts on the Goulburn River Gorge. This matter will be addressed in greater
detail in our full report.

For and on behalf of
PELLS SULLIVAN MEYNINK PTY LTD

P.J.N. PELLS
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