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Figure 2.5: pH in Georges River most upriver, adjacent to and downriver of
Longwall 34 since July 2004. The vertical line identifies the point at which
mining was within 400 m from the river, allowing for triggering of the Georges
River TARPs.

The elevated pH observed at sites adjacent to and downstream of the mining activity
on the 19 July 2010 is not thought to be a consequence of Longwall 34 mining. Itis
considered to be principally due to a high algal primary productivity, which typically
produces elevated pHs in the range 8.0 to 9.5.

There is no evidence that the extraction of Longwall 34 has impacted on the pH of
the Georges River following the triggering of the Georges River TARP.
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Figure 2.6: pH in Georges River most upriver, adjacent to Longwall 34 and
downriver sites, January 2010 to September 2011. The vertical line identifies
the point at which mining was within 400 m from the River, allowing for
triggering the Georges River TARPs.

Dissolved Oxygen in Georges River

Figure 2.7 shows the levels of Dissolved Oxygen (DO) saturation recorded at Pools
40, 43, 45 and 47 since 1 July 2004.

It can be seen that there is no evidence of any impacts on DO (‘DO sag’) as the river
water passes through the vicinity of Longwall 34 following the triggering of the
Georges River Management Plan. DO saturations below 50% were observed only
prior to mining, on one occasion in April 2010 at sites adjacent to or downstream of
Longwall 34 (Pools 43, 45 and 47). However the decrease in DO was short lived
with DO saturation increasing to ~90% in June 2010.

There were no other incidents of decreased DO observed at the monitoring sites
during the remaining period of longwall mining.

REVISION STATUS AND RELEASE DATE: Revision: 4 Printed: 25 November, 2011
WP REF: WC_LW34_EOP Water Flow and Quality Effects Rev4.doc
Page 8



End of Panel Assessment of Water Flow and Quality Effects
West Cliff Colliery Longwall 34

By ECOENGINEERS Pty Ltd

Dissolved Oxygen in Pools 40, 43, 45 and 47, Georges River

280
260 - Period of Period of Period of
240 Mining Mining LW34 >
220 LW33
200
180
Q 160
< 140
Q 120
100 W“'“‘M;
80 LA /N i
60 V\j |
w04 'y |
20
0 T ‘ ‘ ‘ T ‘ ‘ ‘ ‘ ‘ - - - - : - - - .
,\\Qb‘ \\Qb‘ b‘\Q(o (b\Qb \\Q(b <D\QQ) Q\Q‘b (96\ ,\\6\ '\\6\ b&\QCb Q)\QQ) \\QQ’ OD\QQ) Q\Qo') {b\'\g ,\\'\Q qg\g b&\\\ Q’\'\\
RN NI RN AN SNSRI SR I NN
% V"N 97 N NN N Vv
Date
—— GR Pool 40 —— GR Pool 43 GR Pool 45 —— GR Pool 47
----- Mean -2 Stdev =====-3 Stdev

Figure 2.7: Dissolved Oxygen in Georges River most upriver, adjacent to
Longwall 34 and at downriver sites. The vertical line identifies the point at
which mining was within 400 m from the River, allowing for triggering of the

Georges River TARPs.

Figure 2.8 below shows with greater detail levels of Dissolved Oxygen (DO) degree
of saturation recorded at Pools 40, 43, 45 and 47 between January 2010 and

September 2011.
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Figure 2.8: Dissolved Oxygen in Georges River most upriver, adjacent to
Longwall 34 and at downriver sites, January 2010 to September 2011. The
vertical line identifies the point at which mining was within 400 m from the
river, allowing for triggering of the Georges River TARPs.

As can be seen from Figure 2.8 above there were low DOs of 39%, 45% and 35%
on 27 April 2010 only at Pools 43, 45 and 47, respectively. The reason for this is
unknown however, they occurred well before mining impacts from Longwall 34 were
possible in the River i.e. long before the longwall was being mined within 400 m of
the River.

Total Iron in Georges River

Figure 2.9 below shows the total iron (Fe) concentrations at the Georges River sites
Pool 40 (GRQL17), Pool 43 (GRQ17a) and Pool 47 since July 2004.

The data shows no evidence of any sustained increases in total iron concentrations
in Georges River as a result of mining of Longwall 34. It is noted that there were two
minor increases in the total Fe concentration at sites Pool 40, Pool 43 and Pool 47
prior to the Georges River Management Plan being triggered. These are not
considered to be the result of the mining activity and the increase in total Fe is
observed to occur either upstream or downstream of the position of the longwall and
does not occur when the river is being influenced by Longwall 34.
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Figure 2.9 - Total iron at Georges River mos t upriver, adjacent to Longwall 34
and at do wnriver sites. The verti cal line ide ntifies the point at which mining
was within 400 m from the River, allo wing for triggering of the Georges River
TARPs.

Total Manganese in Georges River

Figure 2.10 below shows the total manganese (Mn) concentrations at Georges River
sites Pool 40, Pool 43 and Pool 47 since July 2004.

As can be seen from this graph, there was only one minor peak in total manganese
prior to the date at which the Georges River TARPs could potentially be triggered
and therefore unlikely to be related to Longwall 34 mining. This peak of 0.58 mg/L,
which occurred on 7 February 2011, was observed at Pool 47 (a downstream site)
but did not occur at the other downstream monitoring site (Pool 43), upstream of Pool
47. This suggests that this peak in manganese concentration is not related to any
mining effects.

The peak in total manganese was well within the pre-mining baseline range for
Longwall 34 and occurs prior to the Georges River TARP being triggered.
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Figure 2.10: Total manganese at Georges River most upriver, adjacent to
Longwall 34 and at downriver sites. The vertical line identifies the point at
which mining was within 400 m from the river, allowing for triggering the

Georges River TARPs.

Sulfate in Georges River

Figure 2.11 shows the sulfate (SO,) concentrations in Georges River sites Pool 40,

Pool 43 and Pool 47 since July 2004.
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Figure 2.11: Sulfate at Georges River most upriver, adjacent to Longwall 34 and
at downriver sites. The vertical line identifies the point at which mining was
within 400 m from the river, allowing for triggering of the Georges River

TARPs.
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Figure 2.11 shows that the SO, concentration at sites Pool 43 and Pool 47 remain
within the baseline range of concentrations observed prior to the commencement of
mining of Longwall 34 on 6 February 2010. In addition, the concentration of SO, at
upstream, adjacent and downstream monitoring sites are very similar throughout the
period of Longwall 34 mining which suggests this system is not subject to mining
related impacts.

It is also noted that there was a slight decreasing trend in the SO, concentration
during the period of Longwall 34 extraction.

Nickel in Georges River

Figure 2.12 shows the dissolved nickel (Ni) concentrations in Georges River sites
Pool 40, Pool 43 and Pool 47 since July 2004.

There is no evidence of any short or long-term increase in dissolved Ni
concentrations in the River due to the mining of Longwall 34.
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Figure 2.12: Dissolved Nickel at Georges River most upriver, adjacent to
Longwall 34 and downriver sites. The vertical line identifies the point at which
mining was within 400 m from the River, allowing for triggering of the Georges
River TARPs.

Zinc in Georges River

Figure 2.13 shows the dissolved zinc (Zn) concentrations in Georges River sites
Pool 40, Pool 43 and Pool 47 since July 2004.

Three peaks in dissolved Zn concentrations were recorded during the mining of
Longwall 34, all of which occurred prior to the Longwall 34 approaching closer than
400 m to the River. The first peak in this period is observed both upstream and
downstream of the mining operations and is therefore not considered to be the result
of a mining impact. The second peak occurs at the furthest downstream monitoring
site (Pool 47) only. As this increase is not reflected in the dissolved Zn concentration
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observed at Pool 43, this peak may be due to the input of water from Hammer Head
Spring. A third peak is only observed at the upstream site (Pool 40) and is not the
result Longwall 34 mining.

There is therefore no evidence of any short or long-term increase in dissolved Zn
concentrations in the River due to the mining of Longwall 34.
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Figure 2.13: Dissolved Zinc at Georges River most upriver, adjacent to
Longwall 34 and downriver sites. The vertical line identifies the point at which
mining occurred within 400 m of the River, allowing for triggering of Georges
River TARPs.

Gas Emissions in Georges River

Gas releases can occur as a result of the fracturing or dilation of near-surface strata,
such as Hawkesbury Sandstone, which is considered to be the source of gas
releases recently observed in the Nepean River (APCRC, 1997, Ecoengineers,
2008). Gas emissions derived from Hawkesbury Sandstone consist mainly of
methane (CH,;), as well as carbon dioxide and trace amounts of higher-order
hydrocarbons.

No gas releases were reported for the Georges River during the period of Longwall
34 mining (lllawarra Coal Environmental Field Team 2011).

The Georges River is relatively steep and has many rockbars, which means that the
River has a high Re-Aeration Coefficient (RAC; USEPA, 1985). As shown in Figure
2.8 above, no change in DO concentrations due to the emission of gas in the River
was detected during mining of Longwall 34 within 400 m of the River or at any other
time.

2.2 Ephemeral Streams

Two ephemeral streams within the Longwall 34 to 36 SMP Area are located directly
above Longwall 34. These streams are;
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Mallaty Creek — which generally flows in a westerly direction until it joins
Ousedale Creek, approximately 1.4 km south-west of Longwall 34. The
natural gradient of the creek within the SMP Area varies between 10 mm/m
and 100 mm/m, with an average of approximately 30 mm/m.

Leafs Gully — which flows in a north-westerly direction until it joins the Nepean
River approximately 830 m west of proposed Longwall 36. The natural
gradient of the creek within the SMP Area varies between 10 mm/m and 125
mm/m, with an average gradient of approximately 50 mm/m.

The locations of all ephemeral stream monitoring sites are shown in Figure 2.1 4

below.

Mallaty Creek monitoring sites relevant to Longwall 34 (MC100, MC107,
MC108, MC 109 and MC110. Note MC100 and MC110) were selected to be
assessed in this report on the basis that these sites are immediately upstream
and downstream (respectively) of Longwall 34.

Leafs Gully monitoring sites relevant to Longwall 34 are LG10, LG20 and
LG30. Note that, of these sites, only LG30 has a sufficient monitoring record
which allows pre-mining (baseline) data to be evaluated. As a result it is the
only site for Leafs Gully assessed in this report.
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Figure 2.14 — Water quality monitoring sites in Mallaty Creek.
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2.2.1 Leafs Gully

The headwaters of Leafs Gully were directly undermined during the early stages of
Longwall 34 mining and all sample sites are well downstream of Longwall 34 (see
Figure 2.14 above).

The assessment of Leafs Gully water quality has been based on data obtained from
the monitoring site LG30. This site is far downstream of the Longwall 34 mining area
due to the limited number of sampling sites available in the ephemeral stream.

BHPBIC has been monitoring field parameters and sampling water from the Leafs
Gully site LG30 for laboratory analysis since January 2008.

EC in Leafs Gully
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Figure 2.15: EC at site LG30 downstream of Longwall34.

As seen in Figure 2.15 above, there is no evidence of any significant increases in EC
at any point during the mining period of Longwall 34.

From the commencement of Longwall 34 extraction, the EC of the downstream Leafs
Gully monitoring site LG30 initially showed a weak increasing trend up to a new
mean around 375 pS/cm remaining higher than the mean EC measured for the
baseline period throughout most of the Longwall 34 mining period.

This suggests that the mining of Longwall 34 may have produced a very minor
increase in the perching of water at the Wianamatta Shale/Hawkesbury Sandstone
interface during the mining period following surface subsidence. There is insufficient
data at this stage to determine whether this effect has subsequently relaxed.

pH in Leafs Gully
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It can be seen from Figure 2.16 below that the pH in Leafs Gully appears to fluctuate
over a slightly greater range compared to the observed pH in the baseline period.

There is no evidence of any long term changes in pH with an average pH of
6.84+0.50 (n=44) during the mining period which is not significantly different from the
pre-mining average of 6.54+0.33 (n=44).
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Figure 2.16: pH at site LG30 downstream of Longwall 34.

Total Iron in Leafs Gully

There is no evidence of any long-term or short-term changes to the total iron
concentration in the downstream Leafs Gully site LG30 (Figure 2.17).

The range of total iron concentrations measured during the Longwall 34 mining
period does not exceed concentrations measured during the baseline period.
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Figure 2.17: Total iron at site LG30 downstream of Longwall 34.

Total Manganese in Leafs Gully

Total manganese concentrations measured at site LG30 throughout the mining
period remained below pre-mining concentrations (Figure 2.18) which suggests that
there are no mining related impacts associated with Leafs Gully.
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Figure 2.18: Total Manganese at site LG30 downstream of Longwall34.
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Filterable Zinc in Leafs Gully
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Figure 2.19: Total zinc at site LG30, downstream of Longwall 34.

Filterable zinc concentrations measured at LG30 during the extraction of Longwall 34
appear to be consistent with pre-mining concentrations (Figure 2.19). The slightly
elevated concentration in zinc seen on the 28 April 2011 (0.031 mg/L) was not
accompanied by elevations in nickel, sulfate or manganese or a reduction in pH. Itis
therefore not considered to be significant and could possibly be derived from non-
decontaminated HDPE filtration equipment

Sulfate in Leafs Gully

Figure 2.20 shows the sulfate concentration recorded throughout the entire
monitoring period for LG30.

During the early stages on Longwall 34 mining, sulfate concentrations at LG30
remained within the range of concentrations predicted and did not indicate any water
quality impacts.

There were only two occasions late in the mining period where the sulfate
concentration exceeded nominal predicted concentrations, which are shown in
Figure 2.20 as a slight elevation on 24 June 2011 (13 mg/L) and a concentration of
21 mg/L on 14 September 2011 (the day Longwall 34 extraction ceased).

As these elevated sulfate concentrations are not associated with elevated
concentrations of other water quality parameters, it is unlikely they reflect a decline in
water quality.
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Figure 2.20: Sulfate at site LG30, downstream of Longwall 34.

2.2.2 Mallaty Creek

Field water quality monitoring for Mallaty Creek has been performed by BHPBIC
since December 2005 for the majority of the sites downstream of (and including) site
MCO05.The collection of samples for laboratory analysis for these sites commenced
on 31 January 2006.

Perched water storages commonly occur in the base of the Wianamatta Shale
(Hazelton and Tille, 1990).

The chemical characteristics of local springs suggest that the water passes through,
and accumulates immediately beneath Wianamatta Shale to then permeate laterally
through natural or possibly mining-induced dilation between the Shale and the
Hawkesbury Sandstone before emerging down gradient in draining streams or the
River.

For example, we had previously advised in our Longwall 22 End of Panel report that
such a spring contributing Wianamatta Shale-type water was evident upstream of site
MCO5 over Longwall 33 (Ecoengineers, 2010). The presence of that spring occurred
between sites MC140 and MCO5 and is known to have appeared no later than
October 2006 when total and filterable Fe and Mn in the waters downstream of the
spring increased markedly. Thus the spring long predates the commencement of
mining of Longwall 34 on 6 February 2010. Therefore, this spring will not be further
referred-to in this report.

The locations for all Mallaty Creek monitoring sites can be seen in Figure 2 .14
above.

Salinity in Mallaty Creek

Figures 2.21 and 2.22 below show the ECs recorded at the sites upstream and
downstream (respectively) for the entire period that each has been monitored.
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Figure 2.21: EC at site MC100, upstream of Longwall 34.
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Figure 2.22: EC at site MC110, downstream of Longwall 34.
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In Figure 2.21, two spikes in the EC measured at MC100, upstream of Longwall 34,
were evident in the Longwall 34 mining period. These occurred on 30 March 2010
(968 pS/cm) and 29 June 2010 (2190 pS/cm).

In general, the EC measured downstream of Longwall 34 (MC110) has shown a
decreasing trend throughout the mining period, and has remained lower than the
conductivity recorded during Longwall 33 extraction.

The EC measured at this site is significantly higher than the upstream site at MC100,
which may be the result of either activation of a small spring occurring in this stretch
of Mallaty Creek or a general increase in perching of water at the base of the local
Wianamatta Shale.

pH in Mallaty Creek

Figures 2.23 and 2.24 below show the pH at the upstream and downstream sites for
the entire period that each has been monitored.
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Figure 2.23: pH at site MC100 upstream of Longwall 34.
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Figure 2.24: pH at site MC110, downstream of Longwall 34.

Decreases in pH at the downstream site MC110 were recorded on the 11 March
2010 (6.59), 22 June 2010 (6.58), 22 March 2011 (6.62) and 29 March 2011 (6.24).

A review of the rainfall record obtained for West ClIiff indicates that the decline in pH
observed during March 2011 coincides with high rainfall (105.5 mm in the week
preceding 22 March 2011) and is therefore likely to be due to dilution effects in
Mallaty Creek.

The reductions in pH recorded in March and June 2010 did not coincide with high
stream flows as a result of rainfall or the elevation of other water quality parameters
and are not considered to reflect systematic-mine related effects. It is possible these
effects arise from livestock access to the creek line e.g. dung inputs.

No significant short or long term effect on pH has been noted over or downstream of
Longwall 34 as a result of mining.

Total iron in Mallaty Creek

Figures 2.25 and 2.26 show the concentrations of total Fe at the upstream (MC100)
and downstream (MC110) sites for the entire period that each has been monitored.
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Figure 2.25: Total Iron at MC100, upstream of Longwall 34.
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Figure 2.26: Total Iron at MC110, downstream of Longwall 34.

There were no short or long term effects on total iron concentration in Mallaty Creek
as a result of Longwall 34 mining.

Sporadic occurrences of high concentrations of total iron both upstream and
downstream during the Longwall 34 mining period may be an indication of a small
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active ferruginous spring or disturbance to the stream channel caused by livestock
activity.

Total Manganese in Mallaty Creek

Figures 2.27 and 2.28 below show the concentrations of total manganese at the
upstream and downstream sites for the entire period that each has been monitored.

Total Manganese at MC100, Mallaty Creek
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Figure 2.27: Total Manganese at MC100, upstream of Longwall 34.
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Figure 2.28: Total Manganese at MC110, downstream of Longwall 34.

There were no significant long term effects on total manganese concentrations as a
result of mining activity.

There was an apparent accordance between the elevated total manganese
concentrations measured on 28 May 2010 and 24 May 2011 and elevated
concentrations of total iron found on the same days. This occurred at both the
upstream (MC100) and downstream (MC110) sites.

This could suggest that a small spring above site MC100, was sporadically active
due to natural and/or mining-induced dilation between the Wianamatta Shale and
Hawkesbury Sandstone allowing accumulation and release of water from a perched
water storage in the dilated zone.

However, the lack of concordant peaks in salinity (EC) suggests that it is more likely
that these concordant elevations in iron and manganese are due to stream channel
disturbance by livestock activity.

Filterable Nickel in Mallaty Creek

Figures 2.29 and 2.30 below show the concentrations of filterable Ni at the upstream
and downstream sites (MC100 and MC110, respectively) for the entire period that
each has been monitored.
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Figure 2.29: Filterable Nickel at MC100, upstream of Longwall 34
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Figure 2.30: Filterable Nickel at MC110, downstream of Longwall 34.

Filterable nickel concentrations in Mallaty Creek have generally remained low at both
the upstream and downstream monitoring sites. The slight elevation in nickel that
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occurred on the 24 May 2011 (0.004 mg/L) was observed simultaneously at both the

upstream and downstream site indicating that it is not a result of mining activity (and
not a TARP exceedance).

The slightly greater elevated filtered nickel at MC110 (0.007 mg/L) on 29 March
2011, did not coincide with a slight elevation at MC100 (0.003 mg/L) and hence is a
nominal Level 3 TARP exceedance. However, the exceedance was not matched by

an exceedance of any other water quality parameter therefore it is essentially
inexplicable.
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3. WATER FLOW MONITORING

It was noted that prior to mining of Longwall 31, flow diversions through some
rockbars were observed along the section of the Georges River within the SMP area.

Consequently, under no flow conditions the River consisted of disconnected or
drained pools of water.

Georges River Pools 31, 32, 33 and 34 (well upstream of Longwall 34) in particular
have been observed to lose water under no flow conditions (Ecoengineers 2010).

The locations of rockbars where water flow monitoring was performed are shown in
Figure 2.1 in Section 2.

Figure 3.1 below presents the results of paired, same day, spot flow measurements
at the most upriver (of Longwall 34) site Rockbar 40 (RB40) and the downriver site
Rockbar 43 (RB43) over the period 8 January 2010 to 26 September 2011 i.e. from a
period of 1 month prior to the mining of Longwall 34 to almost a 2 weeks after its
completion.

Rockbar RB40 is 225 m upriver and rockbar RB43 is 233 m downriver of Longwall 34
(measured to the closest point of Longwall 34 from each site).

It is noted that, due to practical measurement constraints, the BHPBIC field crews
are unable to take flow readings during periods of no flow or during periods where
flows exceed approximately 3 ML/day.

Due to discharge rates from Brennans Creek Dam typically exceeding 3 ML/day, flow
rates downstream in the Georges River were generally often too high to be
measured.

Note that water flow rate data is only accurate to a level of precision to be expected
from spot water flow rate measurements which have been made by water flow rate
measurements at rated natural cross sections (associated with rockbars).

We estimate from experience with repeated measurements at similar stream and
river sites that the typical error of this method is about £0.17ML/day (2L/s) at the one
standard deviation level. This error is represented by the vertical error bars shown in
Figure 3.1 below.
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Paired Flows at Rockbars 40 and 43 from 1/01/10 to 26/09/11
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Figure 3.1: Paired, same day flow measurements for the most upriver and
downriver sites over the period of January 2010 — September 2011.

Only limited flow data is available from the downstream site RB43.

However, in the limited data available there is no statistical difference between the
paired flow measurements taken from upstream and downstream of Longwall 34.
This suggests that there has not been any flow diversion as a result of stream bed
fracturing due to the mining activity.
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4, ASSESSMENT

It is noted that the SMP Approval (Condition 13.1) states that the Georges River
Management Plan is triggered when mining is 400 m from the Georges River. On 11
July 2011 the centre of the longwall was 409 m from the River (Figure 4.1), and this
date has been conservatively chosen as the date triggering the Georges River
Management Plan and associated Trigger Action Response Plan (TARP).
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g

Figure 4.1: T he progress of the mine front of Longwall 34. Th e longwall was
409 m from the Ge orges Rive r onthe 1 1 July 20 11, meas ured from the
centreline of the longwall.

4.1 Predicted and Observed Impacts on Flow and Water Quality in
Georges River

Predicted Impacts
The maximum cumulative subsidence predicted by Mine Subsidence Engineering

Consultants (‘MSEC’) to occur in the Georges River was 200 mm, with maximum
predicted upsidence of 210 mm (MSEC 2007).
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Due to the possibility of reduced flow and the increase in interaction between surface
and groundwaters, impacts on water quality were also possible. These impacts were
likely to include reduced dissolved oxygen and higher concentrations of dissolved
ions and precipitates. Lower pH and lower temperature variation due to groundwater
inflows may also have occurred.

Major reductions in water quality were not expected to occur at downstream
monitoring sites when compared to pre-mining baseline data and/or upstream
samples.

Predicted impacts resulting from the extraction of Longwall 34 are summarised in
Appendix 1.

Observed Impacts

Following 11 July 2011, no water quality parameters recorded in the Georges River
exceeded two standard deviations from the mean, indicating that no water quality
impacts associated with mining of Longwall 34 were identified.

Some instances occurred prior to the triggering of the Georges River Management
Plan where water quality parameters >3 standard deviations from the mean (Level 3
TARP thresholds) were observed, both upstream and downstream of Longwall 34.
None of these are attributed to mining of Longwall 34.

We note that on 28 October 2011, a zone of fracturing was identified on the western
margin of Rockbar 41 with associated localised iron staining occurring in Pool 40b.
There was no evidence of flow diversions in the Georges River (lllawarra Coal
Environmental Field Team, 2011).

4.2 Predicted and Observed Impacts on Water Quality in Ephemeral
Streams

Predicted Impacts

The maximum cumulative subsidence expected to occur in the ephemeral streams
was 1185 mm, with maximum predicted upsidence of 660 mm (MSEC, 2007).

Due to the possibility of reduced flow in the ephemeral streams and the increase in
interaction between surface and groundwaters, impacts on water quality were also
possible. These impacts were considered likely to include reduced dissolved oxygen
and higher concentrations of dissolved ions and precipitates. Lower pH and lower
temperature variation due to groundwater inflows may also have occurred.

Major reductions in water quality were not expected to occur.

Predicted impacts are summarised in Appendix 1.

Observed Impacts
Leafs Gully

No significant impacts on the water quality of Leafs Gully were identified. Water
quality parameters remained largely within expected levels (<2 standard deviations
from the pre-mining mean) in Leafs Gully during the extraction of Longwall 34.
Isolated incidents occurred where water quality parameters exceeded three standard
deviations for sulfate, total iron and filterable zinc. The increased sulfate (24/6/11
and 14/9/11) and zinc (28/4/11) were not associated with elevated concentrations of
other water quality parameters so are not believed to reflect a decline in water
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quality. It is possible that the slightly elevated concentration of zinc is derived from
non-decontaminated HDPE filtration equipment. The increased iron (21/7/10
28/4/11, 26/11/11) did not exceed baseline concentrations and is not considered a
significant impact.

There is no evidence of any long-term or short-term changes to the total iron
concentration in the downstream Leafs Gully site LG30 (refer to Figure 2.16).

Mallaty Creek

No significant impacts on the water quality of Mallaty Creek were identified due to the
mining of Longwall 34. Water quality remained largely within expected levels (within
two standard deviations of the mean) throughout the mining period.

Water quality parameters greater than 2 standard deviations from the mean
occasionally occurred at both the upstream and downstream monitoring sites on the
same day, indicating that they were not related to mining. However, this was not
always the case, and there are a few isolated incidents where water quality
parameters exceeded baseline monitoring data. Appendix 1 details the occasions
when water quality parameters exceeding predictions occurred at the downstream
site MC110. These incidents were most likely associated with farming activities e.g.
stock access to the Creek rather than the mining of Longwall 34 and activation of
ferruginous springs.

Minor compression fracturing and surface flow diversions were observed at MC09 by
the BHPBIC field team on 3 November 2010. Localised reduction in pool water level
occurred as a result of this impact (lllawarra Coal Environmental Field Team, 2011).

There was no decline in water quality detected at MC110, the monitoring site directly
downstream of MC109 with respect to pH, DO, sulfate, total iron and manganese and
filterable nickel and zinc in the months preceding or immediately following this
discovery of the fracture zone.

4.3 Trigger, Action and Response Plan for Georges River and
Ephemeral Streams in the Longwall 34 SMP Area

Appendix 1 outlines the Trigger, Action and Response Plan (TARP) for Georges
River, Leafs Gully and Mallaty Creek including the effects of Longwall 34.

DO TARPs could not be calculated for the ephemeral streams Leafs Gully and
Mallaty Creek as the variation in the measured DO resulted in high standard
deviations. This prevented the calculation of reasonable TARP benchmarks from the
baseline data.

In addition, the concentration of filterable nickel in Leafs Gully has been consistently
low and has generally remained below laboratory analysis detection limits. It was
therefore not possible to calculate TARPs for nickel at LG30.

It is also noted that the assessment of Leafs Gully water quality has been based on
data obtained from the monitoring site LG30. While this site is far downstream of the
Longwall 34 mining area, limited available data from other monitoring sites (LG10
and LG20) makes LG30 the only site with a sufficient pre-mining baseline period to
allow a comparison of pre and post mining water qualities.
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