THE CRITICAL IMPORTANCE OF EXTREME EVENTS IN RELATION
TO WATER RESOURCES
A generally relevant extract from a review of the Wallarah2 longwall
mine EIS
The assessments in the Wallarah 2 EIS in relation to groundwater impacts are made in
relation to average rainfall conditions, and the same is true for some of the critical
assessments in relation to surface waters. Such assessment in terms of averages warrants
careful consideration.
In Australia, cities, towns and farms have typically developed in sympathy with water
resources dictated by average climate conditions, i.e. average rainfall and average
temperatures.
The people of Brisbane, Sydney, Adelaide, Perth, and Mt Isa, Bourke, Orange and
Esperance, do not become concerned about water supplies in times of average rainfall.
Neither do the farmers of the Darling Downs, Liverpool Plains, or the WA wheat belt.
However, in times of drought everything changes. Pictures of dead cattle and sheep, and
even rabbits, fill our newspapers. Householders are reduced to using buckets to keep their
gardens alive. Panic sets in, such that following the Millennium Drought, more than $12
billion dollars was spent on desalination plants in Sydney, Melbourne, Adelaide, Perth and
the Gold Coast. As of 2012, when rainfall had returned to about average, many of these
plants were mothballed.
The potential impacts of projects, such as Wallarah 2, on water resources should not be
evaluated in relation to average climatic conditions. This is a class of problem defined by
Nassim Taleb 1,2 where “the average – the first order effect – does not matter”. He goes on
to state “The notion of average is of no significance when one is fragile to variations”. In this
regard Taleb reproduces a very old saying:
“Do not cross a river if it is on average four feet deep.”
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Nassim Nicholas Taleb (2007), The Black Swan, Penguin.
Nassim Nicholas Taleb (2013), Antifragile, Allen Lane.

THE MINE AND JILLIBY JILLIBY CREEK CATCHMENT
Figure 1 shows the catchment of Jilliby Jilliby Creek in relation to the mine footprint. It
clearly shows that this catchment is the one most vulnerable to mine impacts.

Figure 1: Jilliby Jilliby catchment complete.

Photograph 1 shows the nature of Little Jilliby Jilliby Creek near the Public School, while
Photographs 2 and 3 show the typical alluvial plain of the Jilliby Jilliby (Dooralong) Valley
that is used for horse studs and general farming... The locations of Photographs 1 to 3 are
shown in Figure 2

Photograph 1: Little Jilliby Jilliby Creek near the Public School; the river bed is incised
about 3m below the flood plain.

Photograph 2: View to the SE of Photograph 1

Photograph 3: View to the north of Photograph 1. Jilliby Jilliby Creek is behind the trees in
the distance.

Figure 2: Typical floodplain of Little Jilliby Jilliby Creek and Jilliby Jilliby Creek, showing
locations of Photographs 1 to 3.

One of the important facets of this catchment is that just downstream of where it joins the
Wyong River is the main pump station from which water is pumped to either Mardi Dam or
Mangrove Creek Dam (see Figure 3B). Pumping rates over the past few years are shown in
Figure 3A.

Figure 3A: Pumping rates from Wyong River since 2010

Figure 3B: Location of pumping station on Wyong River just downstream of confluence of
Jilliby Jilliby Creek.

It stated in the EIS that it will take almost 40 years to complete all the planned longwalls. It
must be realised that the workings will remain depressurised until the last longwall is
completed.
Figure 4 gives the statistical analyses of the flows in Jilliby Jilliby Creek, upstream of the
Wyong River, from records since 1972.

Figure 4: Statistics of flows in Jilliby Jilliby Creek, 1972 – 2013.

The median flow rate is 4.5 Megalitres per day (ML/day). However, the flow is less than
1ML/day for 24% of the time of record, and less than 0.1 ML/day for 10% of time.
These percentage values might not mean as much to the lay reader as the data in Figure 5
which shows the consecutive days, since 1972, when flows were less than 1 ML/day and 2
ML/day. It can be seen that for 190 days, flows were less than 2ML/day (less than half the
average), and again for different periods of 180, 168, 166 and 135 days.
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Figure 5: Consecutive days for which flow in Jilliby Jilliby Creek was less than either 1ML
per day or 2ML per day.
The particular periods that are plotted in Figure 5 are summarised in Table 1 below.
TABLE 1
CONSECUTIVE DAYS OF LOW FLOW

Rank
1
2
3
4
5

Flow Condition
(ML/d)
<2
<1
<2
<1
<2
<1
<2
<1
<2
<1

Days
190
176
179
164
168
146
167
129
135
112

Start Date
31/07/1980
12/03/2006
10/03/2006
19/10/1997
17/04/2004
8/08/1980
17/10/1997
30/01/1991
25/01/1991
25/11/1982

End Date
5/02/1981
3/09/2006
4/09/2006
31/03/1998
1/10/2004
31/12/1980
1/04/1998
7/06/1991
8/06/1991
16/03/1983

While the flow records for Jilliby Jilliby Creek capture the Millennium Drought, they do not
capture the more intense droughts of World War 2 (WW2), and the time of Federation.
Figure 6, taken from Appendix H of the EIS, clearly shows how much more severe was the
drought of WW2. This means that Figure 5, in all likelihood, does not capture the largest
periods for which low flows occurred in the creek.

Figure 6: Droughts in Wyong are shown by 113 years of rainfall records at Wyee.
Downward slopes are periods of below average rain; the steeper the slope the more intense
the drought; the longer the downward sloping period the longer the drought.

COMPUTED IMPACTS IN THE EIS ON GROUNDWATER AND
SURFACE WATER
1.1

What the EIS states

In this Section 4 we simply take what is given by calculations presented in the EIS without
critical assessment of the validity of the calculations. Critical assessment is given in Section
5, below. However, it is worth noting at this point that the computations in the EIS are
probably, inadvertently, biased in favour of the mine. This is normal human behaviour and is
not intended as a criticism of those who prepared the EIS.
1.2

Surface Water Impacts

Based on the 3D groundwater model, the EIS predicts mine inflows as given in Figure 6.

Figure 6: Computed mine inflows as given in the EIS.
It can be seen that computed inflows reach about 1.5ML/day in Year 6 and are up to
2.5ML/day for 20 years after Year 18. The EIS also notes that these calculations do not
include flows from fracture zone that could increase inflows by about 0.5ML/day.
The EIS is silent as to where this water comes from. It implies that it would largely come
from water stored in the ground, but this avoids the fact that water stored in the ground
comes from somewhere, and is in equilibrium with natural recharge. A valid way to consider
this matter is encapsulated in the following quotation from Dr Rick Evans, principal
hydrogeologist of Sinclair Knight Merz, viz:
“There is no free lunch here. It’s very simple – every litre of water your pump out of the
ground reduces river flow by the same amount”.
Australian Financial Review,
24 May 2007
While we cannot define precisely what portions of what rivers will be affected, it is, by virtue
of Figure 1, reasonable to conclude that Jilliby Jilliby Creek will be the dominantly affected
river system. We also cannot say, with confidence, how many years it will take for the
impact of underground extraction to reflect in surface flows. However, it is not a question of
if it will occur, it is only a question of how long will it take for the impact to occur. And as
discussed in Section 5.2.2, below, the available evidence is that the impact will be far sooner
than indicated in the EIS.
It is valid to compare the data in Figure 6 with the flow records of Jilliby Jilliby Creek.
It is readily seen that 2.5ML/day of mine inflow is more than half the average flow of Jilliby
Jilliby Creek and is greater than the flows recorded for 40% of the time since 1972. It is
reasonable to assume that the periods of low flow in the creek (see Figure 4) will be longer
in future under climatic conditions similar to those experienced since 1972.

This matter of overall water balance is incorrectly addressed in the EIS. On page 86 of
Appendix I is the misleading statement that:
“It is possible that undermining of Jilliby Jilliby Creek may generate some additional
groundwater storage which would be sourced from regional rainfall recharge, as well as
surface runoff. The diverted water volume would represent less than 1% of the total
licensed extraction volume for the area”.
The inference from this statement is that the flow loss in Jilliby Jilliby Creek is of no
consequence. But page (iii) of the same Appendix states that the flow loss may be 0.74
ML/day 3.
For 20% of the time since 1972, the flows in Jilliby Jilliby Creek have been less than
0.74ML/day and the truth is that a loss of 0.74ML/day will substantially change the low flow
characteristics of Jilliby Jilliby Creek.
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The document states 270ML per year, which is 0.74ML/day.

