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1.0 INTRODUCTION
This report has been compiled to review environmental monitoring results at Hunter Valley
Operations (HVO) in accordance with Development Consent 450-10-2003 section 6.10 (d).
Monitoring programmes at HVO include:

meteorological monitoring;

air quality monitoring;

surface water monitoring;

groundwater monitoring,

blast and vibration monitoring; and

noise monitoring.

The reporting period extends from 1 January 2008 to 30 June 2008. For further background
information please refer to the HVO Annual Environmental Monitoring Report 2007.

HVO is located in the Hunter Valley of NSW approximately 24km North West of Singleton. HVO is
owned and operated by Coal & Allied Operations Pty Limited. Coal & Allied has engaged Rio Tinto
Coal Australia Pty Limited to manage its operations in NSW, including HVO.



2.0 METEOROLOGICAL

2.1 Environmental Management

The collection of meteorological data is carried out to assist in day to day operational decisions,
planning, environmental management, and as a historic record. The meteorological (weather)
station records wind speed, wind direction, temperature, humidity and rainfall. The instruments are
installed according to the relevant Australian Standards including AS2923.

Real time wind speed and direction is accessible to employees via the Coal & Allied intranet. This
internal service provides operators with the trend assessment details required to allow for informed
operational decisions aimed at minimising impacts from the operation. HVO operates two real time
meteorological stations (refer to Figure 18 Air Quality Monitoring Location Plan).

2.2 Environmental Performance

Monthly records (January 2008 — June 2008) and a year to date summary of weather data is
presented in Figures 1 and 2. These records include total monthly rainfall, monthly maximum and
minimum temperatures and quarterly wind-roses. Weather data was collected at the HVO
meteorological stations. Data capture for the reporting period was 98%. Data logger failure from the
1st of June to the 3rd of June resulted in a loss of data from the meteorological station.

2.2.1 Rainfall

Total rainfall for the reporting period was 315.6* mm. Table 1 details individual monthly breakdowns
for rainfall and Figure 1 illustrates the rainfall summary.

Table 1: Monthly Rainfall at HVO

Jan Feb Mar April May June
Monthly Rainfall (mm) 43.4 125.0 30.2 64.6 2.0 50.4*
2008 Cumulative Rainfall (mm) 43.4 168.4 198.6 263.2 265.2 315.6*

*Includes unverified data from the 3" June as meteorological logger failed.
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2.2.2 Wind Speed and Direction

North-westerlies and south-easterlies were the dominant winds throughout the 2008 reporting
period at the HVO Corporate Meteorological Station (refer to Figures 3 and 4). Winds were
strongest from the west-north-west and east-south-east (exceeding 10 m/s).

CNA - HVO 2008 First Quarter Windrose January 1 thr  ough March 31
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Figure 3: 2008 First Quarter Wind-Roses January 1t  hrough March 31 for HVO

CNA - HVO 2007 Second Quarter Windrose April 1 thro  ugh June 30

Figure 4: 2008 Second Quarter Wind-Roses April 1 th  rough June 30 for HVO



3.0 AIR QUALITY

3.1 Environmental Management

The objective of air quality management was to minimise the generation of dust from the site in
order to minimise suspended concentrations of deposition of mine derived dust at the nearest
privately owned residences.

The HVO air quality monitoring network consists of dust deposition gauges, high volume air
samplers, and real time dust samplers located around the mine (refer to Figure 17).

3.2 Environmental Performance

3.2.1 Depositional Dust

The dust deposition criterion is based on the DECC guidelines of a mean annual concentration of
4.0 g/m? per month at private residences. To monitor regional air quality, HVO operated and
maintained a network of ten depositional dust gauges on private land. Depositional dust was
monitored monthly in accordance with AS/NZS 3580.10.1 (2003) and these sites were analysed for
mass, total insoluble matter and ash.

The graphs (Figures 5 and 6) show an average of the results from the first six months of the year
compared to the criteria for a 12 month average. During the reporting period all sites on privately
owned land (Figure 5) were in compliance with DECC impact assessment criteria for the reporting
period.

The Warkworth School dust monitor was approved for monitoring in May 2008. This site will be
commissioned in August 2008.

The depositional dust gauges in Figure 6 are on non-privately-owned land (ie: mine or crown-owned
land).
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3.2.2 High Volume Air Samplers

Suspended Particulate dust was measured in 2008 by a network of High Volume Air Samplers
(HVAS), consisting of seven Total Suspended Particulate (TSP) units and six Particulate Matter
<10 micron (PMp) units. A data share arrangement with a neighbouring mine was in place for TSP
units at Jerry’s Plains and Cheshunt East.

Each HVAS was run for 24 hours on a six-day cycle in accordance with Department of Environment
and Climate Change (DECC) requirements. TSP and PM;, monitors were sampled and analysed in
accordance with AS/NZS 3580.9.3 (2003) and AS/NZS 3580.9.6 (2003) respectively. Where
equipment malfunctioned, power was interrupted, other problems were encountered, a re-run was
performed to ensure the required number of annual DECC runs occurred.

The TSP impact assessment criterion is based on the DECC guideline of a mean annual
concentration of 90 pg/m®. No short term (24 hour) impact assessment criteria has been set by
DECC. The DECC impact assessment criterion for short term impact over 24 hours was 50 pg/m?
and the annual average impact assessment criterion was 30 pg/m?.

PMy, results are shown in Figures 7 to 10. Of 180 measurements taken during the six month
reporting period, 1 exceedance of the 50 pg/m?24 hour criteria for PMy,was recorded during the
period. All sites are currently achieving the 30 pg/m® annual average criteria for PMy, (Figure 7).

Total Suspended Particulates (TSP) results are shown in Figures 8 to 10. All sites are currently in
compliance with the annual average assessment criteria of 90 pg/m?°.
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3.2.3 Real Time Dust Samplers

Particulate dust is also measured by a network of real time dust samplers measuring particulate
matter of less than 10 microns in size (PMy). Real time dust samplers run continuously and
measure the amount of dust in the air by using either laser, light scattering techniques or direct
mass measurement, depending on the type of monitor used. The real time air quality monitoring
stations continuously log information and transmit data to a central database. These samplers are
designed to be used as a management tool, rather than an accurate measurement of compliance.

The network of six real time dust samplers at HVO consists of three Grimm, one DustTrak and two
tapered element oscillating microbalance (TEOM) monitors. TEOM dust monitors are sampled and
analysed in accordance with AS/NZS 3580.9.8 (2001). There are no specific standards for Grimm
and DustTrak monitors, however they are operated under ISO 9001.

The real time system sends an alarm to environmental staff when the dust levels approach the
limits at neighbouring residences. Staff are then able to review activities and implement proactive
measures to control dust where required. This alarm system is currently being upgraded to improve
the quality of the system and reduce the number of false alarms.

Results for real time dust sampling are shown in Figures 11 to 16. Values in excess of 500ug/m? or
negative values have been excluded from this report as they have been identified as periods where
the sampler has malfunctioned or there was data transmission failure.

In 2007, Holmes Air Sciences carried out a correlation study of TEOM and Grimm samplers which
aimed to overcome the limitations within the Grimm data by applying a correction factor.

The study was conducted using a Grimm and a TEOM sampler which have been situated side by
side at Bulga (RTCA Mount Thorley Warkworth monitoring sites) for approximately 18 months.
These samplers provided data in reasonable agreement, and a factor has been identified for the
correction of long term GRIMM data. The correction factor has been applied to the Annual Rolling
Average (ARA) 2008 data. Details of the study were reported in the 2007 Annual Environmental
Management Report (AEMR).

The Oaklands dust monitor was decommissioned in 2008 as this property was no longer classified
as having a private residence after being purchased by Xstrata in 2007. The nearest residence in
this area is now at Cheshunt East.

The Warkworth School Grimm monitor was decommissioned in June 2008 and replaced with a
TEOM monitor in July 2008.

11
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Real Time PM10 Maison Dieu TEOM
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Real Time PM10 Knodler's Lane Dust Trak
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Figure 17: Air Quality Monitoring Location Plan
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4.0 SURFACE WATER

4.1 Environmental Management

HVO maintains a network of surface water monitoring sites located on mine site dams and
surrounding natural watercourses (Figure 30). On site dams are monitored to identify the quality of
mine water, with results showing that water quality varied with weather conditions. The Hunter River
is sampled at seven sites both upstream and downstream of mining operations, to monitor the
potential impact of mining on the river.

Water quality is evaluated through the parameters of pH, Electrical Conductivity (EC), Total
Suspended Solids (TSS) and volume. Results of monitoring on the Hunter River and other natural
tributaries are provided in this report. Watercourses are assessed against ANZECC Guidelines
(2000) for:

pH 6.5 to 8.5:

Electrical Conductivity 125 to 2200 n/cm; and

Total Suspended Solids Maximum 50 mg/L.

HVO participates in the Hunter River Salinity Trading Scheme (HRSTS), allowing it to discharge
from licensed discharge points at Dam 11 to Farrell's Creek, Lake James to the Hunter River and
Parnell’'s Dam to Parnell’s Creek. These discharges take place during high flow periods in
compliance with strict HRSTS regulations.

4.2 Environmental Performance

All sampling of surface wasters was carried out in accordance with AS/NZS 5667.6 (1998). All
analysis of surface water was carried out in accordance with DECC approved methods by a NATA
or equivalent accredited laboratory. Data recovery for all surface water sites is summarised in Table

2.

Table 2: HVO Surface Water Monitoring Data Recovery  for 1 January 08 to 30 June 08

Location Data Comments
Recovery (%)

W109 100%

w1l 100%

W3 (Hunter River) 66% No safe access 16/5/08 and 4/6/08.

W4 (Hunter River) 100%

H1 100%

H2 100%

H3 100%

Wollombi Brook 100%

W2 100%

WL1 100%

WS5 Farrells Creek 40% Non routine sample collected 11/2/08. Site recorded as

Upstream dry 30/1/08, 20/3/08, 23/4/08, 16/5/08 and 4/6/08.

WS5 Farrells Creek 14% Non routine sample collected 11/2/08. Site recorded as

Downstream dry 30/1/08, 20/2/08, 20/3/08, 23/4/08, 16/5/08 and
4/6/08.

Carrington Billabong 0% Site recorded as dry 30/1/08, 20/2/08, 19/3/08, 23/4/08,
16/5/08 and 4/6/08.

Comleroi Creek 83% Site recorded as dry 20/3/08.

NSW2 Emu Creek 1% Non routine sample collected 11/2/08. Site recorded as
dry 30/1/08 and 23/4/08.

Coal Loader Dam 100%

Dam 11N 100%

Dam 15N 100%

EOC Dam (16S) 100%
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Final Dam (20S) 16% Site was recorded as dry on 30/1/08, 20/3/08, 23/4/08,
16/5/08 and 4/6/08.

Lake James (K Dam) 100%

Parnell’'s Dam (W3) 100%

W9 100%

WOOP Dump Dam (W3) 100%

4.2.1 Hunter River

The surface water monitoring results for the Hunter River are shown in Table 3 and Figures 18 to
20.

The Hunter River was sampled at two sites upstream (W109 and W1) and three sites downstream
(H1, H2 and H3) of point sources of runoff (Wollombi Brook and Farrell's Creek) to monitor the
impact of mining on the Hunter River. Site W109 was located furthest upstream of operations and
H3 furthest downstream.

The river stations have been traditionally sampled monthly subject to safe access. Coal & Allied
has built up a large knowledge base from 30 years of river monitoring, and in that time the
Department of Water and Energy (DWE) have greatly increased the level of real time river
monitoring. The Department of Planning (DoP) and DWE have agreed that there is no risk posed to
river management if the frequency of monitoring is reduced, and future monitoring of the river will
be done on a quarterly basis.

Table 3: Water results from Hunter River Sites 1 Ja  nuary 08 to 30 June 08

[ pH EC (nf/cm) TSS (mg/L)
Average | Min | Max | Average | Min Max | Average | Min | Max
W109 8.25 8 8.7 931 690 | 1200 32 15 47
w1 8.25 8 8.7 961 690 | 1220 24 10 39
W3 (Hunter River) 8.3 8.2 8.5 921 680 | 1160 51 41 80
W4 (Hunter River) 8.3 8.1 8.5 935 690 | 1180 32 14 51
H1 8.1 7.8 8.4 756 345 | 945 18 11 39
H2 8.1 7.8 8.4 820 755 | 915 24 15 36
H3 7.7 7.1 8.1 560 390 | 695 6 2 11

For the month of February, sites W109 and W1 exceeded the ANZECC Guidelines recommended
maximum for pH with results of 8.7 (Figure 18).

Figure 19 indicates there was some variation in electrical conductivity levels between upstream and
downstream sites in 2008. The variation is not attributable to mining activity. The variability is due
to the influences of inflows from Glennies Creek (a regulated stream) and Wollombi Brook
(unregulated). When there are low flows in the regulated river upstream of Glennies Creek junction
(stations W1, W3, W4 and W109), and fresh water is released from Glennies Creek, the EC’s
upstream will be higher than downstream (station H1 — H3), as occurred in April 2008. When there
are low flows with no influence from Glennies Creek flows then the river station results bunch
together at higher EC levels, as in February. Inflows of fresh water from the Wollombi Brook, which
joins the Hunter River just above H3 kept the EC lower than the upstream station all through the
first half of 2008.

Site W3 exceeded the ANZECC Guidelines recommended maximum for TSS in February and

March with results of 80 mg/L and 52 mg/L respectively (Figure 20). Site W4 also exceeded the
TSS guideline during February with a result of 51 mg/L.
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4.2.2 Wollombi Brook

Three sites were monitored on Wollombi Brook during 2008: Warkworth Bridge, W2 and WLL1.
Results for sites along Wollombi Brook were within ANZECC Guidelines for pH, EC and TSS.
Figures 21 to 23 show results for the period.

4.2.3 Other Tributaries

A number of Hunter River tributary creeks were sampled on a monthly basis. These sites are
historically dry and samples are collected when there is sufficient rain for runoff or during water
discharges. Figures 24 to 26 show results for the period.

No samples were collected from Carrington Billiabong as the site was dry at the time of sampling.
Sampling sites W5 Farrell's Creek Upstream, W5 Farrell's Creek Downstream and NSW2 Emu
Creek were dry for most of the year with sample collection only possible when there was significant
rainfall.

Non routine samples were collected from W5 Farrell's Creek Upstream, W5 Farrell's and NSW2
Emu Creek on the 11/2/08.

Comleroi Creek exceeded the ANZECC Guidelines recommended minimum electrical conductivity
with a result of 100 mg/l on the 3/6/08 (Figure 25). Sampling site NSW2 Emu Creek also exceeded
the maximum electrical conductivity with a reading of 3300 mg/L on the 16/5/08.

Emu Creek exceeded the ANZECC Guidelines recommended for maximum TSS with a result of 91
ml/L on the 11/2/08 (non-routine sampling following rain) and 157 mg/L on the 20/3/08. An
exceedance of 72 mg/L was also recorded at Farrell’s Creek Upstream on 11/2/08 (non-routine
sampling following rain) (Figure 26).
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Figure 22: Wollombi Brook Surface Water EC Trends
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HVO Wollombi Brook TSS Trends
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21



Total Suspended Solids (mg/L)

Electrical Conductivity (uS/cm)

3,500

HVO Hunter River Tributaries EC uS/cm

3,000

2,500

2,000

1,500

1,000

/

"

o
0 T T T T T
1/01/2008 1/02/2008 1/03/2008 1/04/2008 1/05/2008 1/06/2008 1/07/2008
Date
—@— Farrell's Creek Upstream O Farrell's Creek Dow nstream —@— Carrington Billabong ~@— Comleroi Creek

—{@— Emu Creek

ANZECC EC upper limit (uS/cm)

ANZECC EC low er limit (uS/cm)
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4.2.4 Surface Water Dams

Nine dams were monitored monthly during the reporting period: Coal Loader Dam; Dam 14W (W9);
Dam 11N; Dam 15N; the Final Dam (20N); Parnells Dam (9W); the EOC Dam (16S); Lake James
(15S) and the WOOP Dam.

Coal Loader Dam is located at the Hunter Valley Loading Point facilities and collects runoff from the
plant area. The pH of the dam water ranged from 8.5 to 8.8 between January and June 2008. This
pH range was lower than in 2007. The maximum EC occurred in January and the minimum in
June, averaging 3,050 uS/cm over the first half of 2008. The EC in the first half of 2008 remained
lower than in 2007, most likely due to the wetter climatic conditions experienced since June 2007.
TSS varied over the first half of 2008 with a minimum of <2 mg/L in January and a maximum of 36
mg/L recorded in June.

Dam 14W (sample point W9) is located at the Newdell Coal Loader facility and prevents runoff from
the coal stockpiles and old CPP area from entering Pikes Creek. The pH of the dam water ranged
from 8.1 to 8.4 between January and June 2008. The average pH of 8.3 was higher than the 2007
average of 7.9. The maximum EC of 9,640 uS/cm occurred in March and the minimum of 4,670
puS/cm in April, and averaged 7,800 uS/cm over the first half of 2008. The EC in the first half of
2008 remained lower than in values recorded in 2007, most likely due to the wetter climatic
conditions experienced since June 2007. TSS varied over the first half of 2008 with a minimum of
<2 mg/L in January and a maximum of 36 mg/L recorded in June.

Dam 11N at Hunter Valley North Pit is a staging dam that receives water pumped mainly from
Cheshunt, Riverview and Carrington Pits. The water is pumped to the Hunter Valley Coal
Preparation Plant for re-use in coal washing and dust suppression. Dam 11N collects negligible
runoff from a very small catchment. The recorded pH ranged from 8.3 to 8.6 in the first half of
2008, and the average pH equalled the long term average of 8.4. EC ranged from 6,420 uS/cm in
January to 4,400 uS/cm in June, and averaged 5,900 uS/cm which is higher than the average of
5,500 (over the last 18 months). TSS ranged from 2 to 24 mg/L, averaging 10 mg/L, which is
typical of saline mine water.

Dam 15N is located at the bottom of the catchment at the Hunter Valley Coal Preparation Plant
facilities protecting Farrells Creek. Dam 15N normally only receives runoff from the CHPP area
after heavy rains after which it is pumped as low as possible. EC and pH in Dam 15N displays
variability over the longer term, reflecting the wide range in operating conditions for this dam. The
pH of the dam water ranged from 9.3 to 10.2 between January and June 2008. The average pH in
the first half of 2008 was 9.7, higher than the 2007 average of 8.8. The maximum EC of 3,690
puS/cm occurred in late January and the minimum of 1,620 uS/cm was recorded in June, suggesting
that the dam was receiving some runoff over the first half of 2008. TSS varied over the first half of
2008 with a minimum of 7 mg/L in February and a maximum of 33 mg/L recorded in May for an
average of 20 mg/L.

Dam 20N (Final Dam) is a sediment dam treating runoff from the Alluvial Lands at HYO North. The
catchment consists mainly of mature rehabilitation. The dam was dry on 5 out of 6 sampling visits in
2008. The EC in February was 1,700 uS/cm. This is higher than typical runoff off rehabilitation,
and is most likely to evaporative effects. The pH was 8.4 and TSS was low at 20 mg/L.

Parnells Dam (Dam 9W) at Hunter Valley West Pit is a large out of pit mine water storage dam that
receives water pumped from West Pit. Dam 9W collects runoff only from its own surface area and
a small catchment. The dam operates as a discharge dam under the HRSTS. The recorded pH
ranged from 8.8 to 9.2 in the first half of 2008, and the average pH of 9.0 was similar to the 2007
average of 9.1. The high average pH is problematic as the water in this dam cannot be discharged
under the HRSTS if the pH exceeds 9.0 (as it did in February and March 2008). EC ranged from
4,960 pS/cm in January to 4,170 uS/cm in May, and averaged about 4,450 uS/cm which is lower
than the average of about 6,200 (over the last 18 months). TSS ranged from 2 to 41 mg/L,
averaging 13 mg/L, which is typical of saline mine water.
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The East Open Cut (EOC or Dam 16S) is situated on the Lemington site adjacent to the Hunter
River. Dam 16S protects the Hunter River and captures runoff from a large catchment which can
generate saline runoff. The water is pumped back into the HVO South mine water management
system after rain and is re-used. The pH ranged from 8.1 to 9.2. The EC for EOC did not display
an apparent trend in the first half of 2008, averaging 970 uS/cm, with a maximum in February of
1,100 uS/cm. TSS for the EOC ranged from 9 mg/L to 305 mg/L, with an average of 45 mg/L.

Lake James (Dam 15S) is situated on the Lemington site adjacent to the Hunter River. Dam 15S is
a large out of pit mine water storage dam that receives water pumped from Cheshunt Pit via Dam
17S. Dam 15S collects runoff only from its own surface area and a small catchment. The dam
operates as a discharge dam under the HRSTS. The pH for Lake James ranged between and 8.9
and 9.8 for the first half of 2008. The high average pH is problematic as the water in this dam
cannot be discharged under the HRSTS if the pH exceeds 9.5 (as it did in January 2008). The
average EC was 1,850 puS/cm in the first half of 2008, ranging from 1,610 uS/cm in February to
2,210 pS/cm in May. TSS for Lake James ranged from 3 mg/L to 248 mg/L, with an average of 45
mg/L.

The WOOP Dam (Dam 3S) is a sediment dam settling runoff from the Western Out-of-Pit Dump at
HVO South. The WOOP dump catchment consists of equal parts mature rehabilitation and natural
regrowth. Activities associated with mining have not occurred in this catchment since 2000. The
dam was almost empty until heavy rains in June 2007. The EC is mildly elevated and remained in a
range between 840 pS/cm and 960 uS/cm in the first half of 2008 due to cycles of rainfall and
evaporation. The pH has trended gently upwards from 8.3 to 8.9 over the same period. The TSS is
low, averaging about 19 mg/L.

The results from surface water dams are outlined in Figures 27 to 29.
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4.2.5 Hunter River Salinity Trading Scheme

Hunter Valley Operations participates in the Hunter River Salinity Trading Scheme (HRSTS),
allowing it to discharge from licensed discharge point Dam 11 (to Farrell's Creek), licensed
discharge point Lake James (to the Hunter River) and licensed discharge point Parnell’s Dam (to
Parnell's Creek). Discharges can only take place subject to the scheme’s regulations.

Hunter Valley Operations holds 139 credit points in total in the HRSTS. All monitoring and reporting
was conducted in accordance with the conditions of the HRSTS during the reporting period.

During the report period, HVO discharged 556 ML of water from its authorised discharge points at
Parnells Dam and Lake James under the HRSTS. Water quality results are shown in Table 4 and a
record of the discharges can be seen in Table 5 and Table 6.

Table 4: Water quality during discharge from Parnel  I's Dam and Lake James
Sample Location Sample Date pH EC pS/cm TSS mg/L
Parnell’s Dam 7/2/2008 9.0 5,000 18
Parnell’'s Dam 8/2/2008 8.9 4,790 4
Parnell’s Dam 8/2/2008 9.0 4,620

Parnell’s Dam 11/2/2008 8.7 4,560 5
Lake James 28/4/2008 9.0 1960 24
Lake James 29/4/2008 9.0 2000 8
Lake James 30/4/2008 8.9 2090 4
Lake James 1/5/2008 8.9 2020 5
Parnell’s Dam 5/6/2008 9.0 4,450 9
Parnell’s Dam 6/6/2008 9.0 4,230 1
Lake James 7/6/2008 8.9 2430 12
Lake James 8/6/2008 8.9 2430 7
Lake James 9/6/2008 8.9 2420 11
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Licence number 640

Table 5: Discharge record for Parnell’'s Dam

Discharge point number Point 4 (Parnell’s Dam)

Premises name Hunter Valley Operations

Block ID Total allowable discharge Start Finish Volume discharged |Mean EC | Salt load | Number of credits held
1 Tonnes Time Date Time Date ML me/cm Tonnes
block/line)
2008-39 1813 10:01 | 7/2/2008 | 15:00 7/2/2008 8.8 5503 27.7 189
2008-40 1351 15:00 | 7/2/2008 | 15:00 8/2/2008 92.9 4780 262.0 229
2008-41(2) 1395 15:00 | 8/2/2008 | 13:08 9/2/2008 88.6 4248 179.5 397
2008-43(2) 1651 8:06 | 11/2/2008 | 13:45 | 11/2/2008 13.3 4775 38.1 189
2008-158(2) 2134 12:18 | 5/6/2008 | 18:00 5/6/2008 16.3 4443 43.0 397
2008-159(2) 3149 18:00 | 5/6/2008 | 18:00 6/6/2008 104.7 4274 268.5 277
2008-160 1722 18:00 | 6/6/2008 | 16:47 7/6/2008 91.9 4298 236.9 347
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Licence number 640

Discharge point number Point 8 (Lake James)

Table 6: Discharge record for Lake James

Premises name Hunter Valley Operations

Block 1D Total allowable discharge Start Finish Volume discharged [ Mean EC |Saltload | Number of credits held
a Tonnes Time Date Time Date ML ne/cm | Tonnes
block/line)
2008-119 2075 13:07 | 28/4/2008 | 17:36 | 28/4/2008 9.5 1887 9.8 126
2008-120 4068 8:05 | 29/4/2008 | 17:48 | 29/4/2008 15.7 2209 20.8 126
2008-121 1762 6:53 | 30/4/2008 | 17:57 | 30/4/2008 20.2 2236 27.2 126
2008-122 1048 10.18 | 1/5/2008 | 17:01 | 1/5/2008 10.9 2232 14.6 126
2008-159(2) 3149 12.11 | 7/6/2008 | 00:00 | 7/6/2008 245 2597 38.2 277
2008-160 1722 00:00 | 8/6/2008 | 23:59 | 8/6/2008 47.2 2600 73.6 347
2008-161 1067 00:00 | 9/6/2008 | 6:56 9/6/2008 11.0 1197 8.2 228
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Figure 30: Surface Water Monitoring Location Plan

29



5.0 GROUNDWATER

5.1 Environmental Management

The monitoring programme for the groundwater management at HYO measures the quality of
groundwater against background data, EIS predictions and historical trends. Water quality is
evaluated through the parameters of pH, EC, TSS and volume.

HVO operated a network of piezometers for the period January — June 2008. The monitoring sites
are located around the mining areas (Figure 46 to 48). The results are used to establish and
monitor trends in physical and geochemical parameters of the groundwater as mining continues.
Additional groundwater monitoring bores in West Pit (HVO North), Carrington and Cheshunt pits
were commissioned in 2008. Sampling from these bores is expected to commence in August 2008.

5.2 Environmental Performance

All sampling of surface wasters was carried out in accordance with AS/NZS 5667.6 (1998). All
analysis of surface water was carried out in accordance with DECC approved methods by a NATA
or equivalent accredited laboratory. Data recovery for all surface water sites is summarised in Table

7.

During the reporting period all monitoring trends were within expected ranges.

Table 7: HVO Surface Water Monitoring Data Recovery

for 1 January 08 to 30 June 08

Location Data Recovery | Comments
(%)

CGW39 0% Site was reported as dry 31/1108, 21/2/08, 27/3/08,
17/4/08, 13/5/08 and 10/6/08.

CGW45 0% Site was reported as dry 21/2/08, 13/5/08 and 10/6/08. Site
could not be accessed on 31/1108, 27/3/08 and17/4/08.

CGW45a 30% Samples were not collected on the 27/3/08, 17/4/08,
13/5/08 and 10/6/08 as the bore was damaged.

CGW46 0% Site was reported as dry 31/1108, 21/2/08, 27/3/08,
17/4/08, 13/5/08 and 10/6/08.

CGW47a 100%

CGW49 100%

CGWH5la 100%

CGW52 100%

CGW54 100%

CGW54a 100%

CGW6 100%

DM1 0% Site reported as dry 18/3/08 and 10/6/08. Additional
samples collected on the 17/4/08, site was reported as dry.

DM2 100% Additional sample collected in the 17/4/08.

DM3 100% Additional sample collected on the 17/4/08 — ‘depths
unavailable due to field error’.

DM4 100% Additional sample collected in the 17/4/08.

DM5(75) 0% No samples collected 18/3/08 and 10/6/08 as bore
damaged.

DM6 0% No samples collected 18/3/08 and 10/6/08 as bore
damaged.

Hobden’s Well 100%

S4 0% Site was reported as dry 19/3/08 and 13/6/08

S6 0% Site was reported as dry 19/3/08 and 13/6/08

E5038/5 100%

H5032/5 100%
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H5038/5 100%

PZ1CH200 100%

PZ2CH400 100%

PZ3CH800 0% Site was inaccessible on the 18/3/08 and 11/6/08.
PZ4CH1380 100%

PZ5CH1800 100%

PZ6CH2450 100%

HV2 100%

HV4 0% Site was recorded as dry 18/3/08 and 11/6/08.

GA3 100%

BC1 0% Site was reported as dry 19/3/08 and 16/6/08.

BCla 100%

BZ1-1 100%

BZ1-2 0% Site was reported as dry 19/3/08 and 16/6/08.

BZ1-3 100%

Bz3-1 100%

BZ3-2 100%

BZ3-3 100%

BZ4A(1) 100%

BZ4A(2) 100%

BZ4B 0% Site was reported as dry 19/3/08 and 16/6/08.

BZ5-1 0% Site was reported as dry 19/3/08 and 16/6/08.

BZ5-2 0% Site was reported as dry 19/3/08 and 16/6/08.

BZ8-1 0% Site could not be accessed on the 19/3/08 and 16/6/08.
BZ8-2 0% Site could not be accessed on the 19/3/08 and 16/6/08.
BZ8-3 0% Site could not be accessed on the 19/3/08 and 16/6/08.
HG1 100%

HG2 100%

HG2A 100%

HG3 100%

5.2.1 Carrington Groundwater

Interpretation of Carrington groundwater has been based on key sites (CGW39, CGW45, CGW45a,
CGW46, CGW47a, CGW49, CGW51a, CGW52, CGW52a, CGW54, CGW54a and CGW6) located
to the south west of the pit.

Carrington Pit piezometers (Figures 31 to 33) are sampled monthly subject to safe access.
Monitoring of these sites was reviewed in the first half of 2008 in consultation with DoP and DWE.
The frequency of monitoring at these sites will be reduced to bi-monthly samples in future. The
location of groundwater monitoring sites can be found in Figure 47.

Piezometers into the alluvium are all those with depths to water less than 15m (CGW6, CGW39
(dry), CGW46 (dry), CGW49, CGW51A, CGW52A and CGWH54A). All alluvium piezometers
showed little variation in level over the period. Alluvium piezometers located closer to the river
generally displayed a gentle rise in water level at about the time of the floods last year in June 2007
(CGW6, CGW52A and CGW54A), and have not returned to pre-flood levels due to ongoing
recharge due the wetter climate experienced in the subsequent 12 months.

EC levels in alluvium piezometers have all trended generally downwards since June 8 last year
reflecting increased recharge from either infiltration or the river, or both. CGW51A and CGW54A
show wide variability in EC due to several causes, including inundation. EC levels still remain
relatively high, even in the alluvium closer to the river.

There is no apparent pH trend observable in the key Carrington piezometers over the reporting
period, however there is a slight trend upwards since January last year.
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5.2.2 North Pit and Alluvial Lands Groundwater

Mining is completed at North Pit and the mining area is backfilled with mine spoil. The piezometers
(DM1 to DMS6) in the Alluvial Lands at North Pit (Figures 34 — 36) are sampled quarterly subject to
safe access. Piezometers DM1 and DM2 filled with runoff during the heavy rainfall of June last year
producing anomalous results. Since then standing water levels have returned to within historical
trends levels. Groundwater levels appear to be trending slightly upwards in the north, indicating a
recovery in the piezometric surface to pre-drought levels.

Groundwater levels in the southern bores continue to rise, influenced mostly by the operation of the
North Pit tailings facility. In the south, water levels will tend to rise and fall in the future due mostly to
varying rates of dewatering and decant from the tailings impoundment.

Electrical conductivity values have trended down in all bores except DM3 since the return of wetter
climatic conditions in June last year, reflecting increase recharge from rainfall infiltration. Recorded
pH values are acceptable, remaining within historical values.

Piezometers DM5(75) and DM6 were unable to be sample due to damage by sub-surface
movements in the mine spoil in June 2008.

Additional piezometers have been installed in the North Pit area and will come on line in August
2008, providing better definition of water levels and salinity in the mine spoil and coal seams.
Representative locations will be selected and reported in future consent and AEMR reports.

5.2.3 Hobden’s Gully and South Facilities Groundwat  er

Hobdens Gully and South Facilities piezometers (Figures 37 to 39) are sampled quarterly subject to
safe access. Other piezometers in this area have been decommissioned due to the advancement of
mining activities.

Samples were not collected from S2 and S4 as these were reported as dry.

In advance of Riverview, E5038/5 and H5038/5 showed recent drops in recorded water level, most
likely reflecting the approach of the mining high wall. H5032.5 showed little change in water level.
E5038/5, the only bore tested for EC trended relatively unchanged.

Each site remained within historical levels for pH.

5.2.4 Alluvial Lands Levee Bank Groundwater

Piezometers near the Levee bank at North Pit (Figures 40 to 42) were sampled quarterly subject to
safe access.

Samples were not collected at PZ3CHS800 as bailer access was restricted due to a faulty lid. Site
HV4 was recorded as dry with no samples collected.

Piezometers PZ1CH200 and PZ2CH400 appear to have been damaged on the June 2007 flood.
These sites will continue to be monitored for the purpose of assessing consistency of the water
guality data before they can be considered representative sites in the monitoring programme.

Water levels, pH and EC are generally trending together for the levee piezometers, providing some
confidence that conditions along the cut off wall are not varying (i.e. there is little evidence of
increased or catastrophic seepage through or beneath the cut-off wall into the HVYO North Pit Void).

Water levels in piezometers HV2 are rising and tracking water levels in the HVO North Pit Void, the
source of the recharge.
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5.2.5 Cheshunt Groundwater
Cheshunt piezometers (Figures 43 to 45) are sampled quarterly subject to safe access.

Water pressure in most areas of Mount Arthur Seam has increased indicating recharge is occurring.
This trend has been occurring since 2004, and the timing suggests recharge from the HVO North
Pit Void. The electrical conductivity data is not consistent with that source and mixing with better
guality water may be occurring.

Recorded pH is within normal ranges.

Electrical conductivity levels at BZ1-1 (sandstone/interburden) continue to trend upwards from
around 1000 in March 2006 and levelling off at 8000 in June 2008, however water levels are
generally stable.

New bores installed into the Cheshunt Pit in advance of mining will come on line in August 2008.

Several of the bores contain multiple piezometers and will provide water level and EC data as far
down as the Bayswater seam.
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Electrical Conductivity (uS/cm)

HVO Cheshunt Groundwater pH Trends
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Figure 44: HVO Cheshunt Quarterly Groundwater pH Tr  ends
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Figure 46: Groundwater Monitoring Location Plan
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Figure 47: Carrington Groundwater Monitoring Locati

Figure 48: Cheshunt Groundwater Monitoring Location

on Plan

Plan
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6.0 BLAST AND VIBRATION

6.1 Environmental Management

The monitoring programme for blasting operations at HYO aims to ensure that optimal
fragmentation of overburden material is obtained whilst minimising dust generation and conforming
to the Environmental Protection Licence (EPL) limits for overpressure and vibration. In order to
maintain compliance with the limits HVO operates a network of Datamasters Version 6 blast
monitors.

Hunter Valley Operations have a network of six Datamaster Version Six (6) blast monitoring units.
These are located at nearby privately owned residences and function as regulatory compliance
monitors (Figure 55).

Hunter Valley Operations also operate a number of additional blast monitors to assist internal blast
vibration and overpressure management. This information is utilised to facilitate further
improvement in mine production as well as to reduce vibration and overpressure levels at
surrounding residences.

6.1.1 Operational Limits
Hunter Valley Operation EPL 640 states:

L7.1 The airblast overpressure level from blasting operations carried out in or on the premises
must not exceed:
(a) 115 dB (Lin Peak) for more than 5% of the total number of blasts during each
reporting period; and
(b) 120 dB (Lin Peak) at any time.
At any residence or noise sensitive location that is not owned by the licensee or subject of a
private agreement between the owner of the residence or noise sensitive location and the
licensee as to an alternative overpressure level.

L7.2 The ground vibration peak particle velocity from blasting operations carried out in or on the
premises must not exceed:
(@) 5 mm/s for more than 5% of the total number of blasts carried out on the premises
during each reporting period; and
(b) 10 mm/s at any time.
At any residence or noise sensitive location that is not owned by the licensee or subject of a
private agreement between the owner of the residence or noise sensitive location and the
licensee as to an alternative overpressure level

6.2 Environmental Performance

During the reporting period 171 blasts were initiated at Hunter Valley Operations. One hundred
percent of all blasts during the reporting period were captured by the operations blast monitoring
equipment.

During the period four blasts recorded an overpressure reading higher than 115 dB(L). Upon
investigation one of these blasts (17/5/08) was found to be wind affected and as such was not an
EPL exceedance. The three blasts which exceeded the 115 dB(L) criteria represent 1.75% of blasts
for the period, which is less than the 5% limit specified in the EPL. Blasts that exceeded 115 dB(L)
occurred on the 4 February, 29 April and 8 May 2008. No blasts exceeded the maximum EPL
criteria of 120 dB(L)

There were no exceedances of the 5 mm/s or 10 mm/s vibration criteria over the reporting period.
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The graphs (Figure 49 to 54) show blast results for the first six months of 2008 compared to the
EPL criteria for vibration and overpressure. Monitoring results confirm that environmental controls
are effective in meeting EPL criteria and development consent conditions.
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Warkworth Blast Results
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Figure 51: Cheshunt East Monitoring Results 2007
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Maison Dieu Blast Results
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Overpressure (dBL)

Moses Crossing Blast Results
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Figure 55: Blast and Vibration Monitoring Location

Plan

48



7.0 Noise

The noise monitoring programme at HYO measures the environmental noise levels in accordance
with the NSW Environmental Protection Authority (now DECC) Industrial Noise Policy guidelines
and Australian Standard AS 1055.

Attended noise monitoring and real time noise monitoring is carried out quarterly at locations
marked on Figure 74. Attended noise monitoring was conducted quarterly at all attended sites
around HVO in February/March and May 2008. The purpose of the surveys was to quantify and
describe the acoustic environment around the site and compare results with specified limits. Real
time noise monitoring also continued throughout 2008 at six sites surrounding HVO.

7.1  Attended Monitoring

Attended monitoring was conducted in accordance with the DECC ‘Industrial Noise Policy’ (INP)
Guidelines and Australian Standard AS 1055: Acoustics — Description and Measurement of
Environmental Noise. Noise levels were within consent conditions during Quarters 1 and 2, 2008.

A total of twenty-eight attended noise measurements were made at sites around the mine during
Quarters 1 and 2, 2008 with no exceedances identified.

7.2  Real Time Monitoring

A network of unattended real time noise monitors, owned and operated by Coal & Allied, gathered
noise data around HVO during Quarters 1 and 2, 2008.

Technology limitations currently restrict the use of this system as a compliance monitoring tool. The
system is therefore designed to operate as a management tool and this is being further developed
whereby relevant people on site are automatically notified if off site noise, likely to have been
generated by mining, is approaching levels where control measures and actions should be
implemented.

In total, the monitoring network comprises six monitoring stations, four of which can provide
directional noise data; all provide total spectrum (all pass) and spectrum low pass information. Two
instrumentation types are used, Svan 945A noise analysers and Barnowl monitors. The latter has
an array of three microphones that allow quantification of directional LAeq in five degree
increments.

Extensive data analysis has been conducted on the real time noise monitoring results collected
(Figures 56 to 73). Identifiable trends are that low pass background levels, the descriptor that can
most reliably be linked to mining, increases during the winter period. This is consistent with
attended monitoring observations. Also noted from the data is that the noise environment at many
sites is primarily determined by road traffic.
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Figure 67: Jerry’'s Plains South Night Noise Monitor  ing Results
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Figure 73: Cheshunt East Night Noise Monitoring Res  ults

7.2.1 Real Time Monitoring — Monthly RBL

Background noise levels measured at each site were processed to determine a period Assessment
Background Level (ABL, the 10th percentile background noise level for a single period (day,
evening or night) of a 24 hour monitoring period) for each day. The monthly Rating Background
Level (RBL, the background noise level for a period (day, evening or night) determined from ABL
data) are provided in Tables 8 to 10. It should be noted that the DECC period data exclusion rule
based on the pattern of weather exclusion of 15 minute data has not been implemented.

Table 8 CALCULATED MONTHLY RBL - DAY

Month
Location Filter Jan Feb March April May June
Maison Dieu All pass 34 33 34 36 NA 35
1000 Hz LP 34 33 34 36 NA 35
Warkworth School All pass 39 35 35 36 34 37
1000 Hz LP 39 35 35 36 34 37
Moses Crossing All pass 35 34 34 36 34 34
1000 Hz LP 35 34 34 36 34 34
Jerrys Plains South All pass NA NA NA 41 34 39
1000 Hz LP NA NA NA 41 34 39
Jerrys Plains All pass NA NA 38 30 38 25
1000 Hz LP NA NA 38 30 38 25
Cheshunt East All pass NA 30 30 31 30 30
1000 Hz LP NA 30 30 31 30 30

Note: 1. Noise levels in this table are not necessarily the result of activities at HVO;
2. LPis Low Pass;
3. NA s data Not Available.
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Table 9 CALCULATED MONTHLY RBL - EVENING

Month
Location Filter Jan Feb March April May June
Maison Dieu All pass 34 33 34 36 NA 35
1000 Hz LP 34 33 34 36 NA 35
Warkworth School All pass 39 35 35 36 34 37
1000 Hz LP 39 35 35 36 34 37
Moses Crossing All pass 34 34 34 35 33 32
1000 Hz LP 34 34 34 35 33 32
Jerrys Plains South All pass NA NA NA 34 29 33
1000 Hz LP NA NA NA 34 29 33
Jerrys Plains All pass NA NA 38 30 38 25
1000 Hz LP NA NA 38 30 38 25
Cheshunt East All pass NA 30 30 31 30 30
1000 Hz LP NA 30 30 31 30 30

Note: 1. Noise levels in this table are not necessarily the result of activities at HVO’;
2. LPis Low Pass;
3. NA s data Not Available.

Table 10 CALCULATED MONTHLY RBL - NIGHT

Month
Location Filter Jan Feb March April May June
Maison Dieu All pass 34 33 34 36 NA 35
1000 Hz LP 34 33 34 36 NA 35
Warkworth School All pass 39 35 35 36 34 37
1000 Hz LP 39 35 35 36 34 37
Moses Crossing All pass 34 32 32 34 32 33
1000 Hz LP 34 32 32 34 32 33
Jerrys Plains South All pass NA NA NA 32 30 35
1000 Hz LP NA NA NA 32 30 35
Jerrys Plains All pass NA NA 38 30 38 25
1000 Hz LP NA NA 38 30 38 25
Cheshunt East All pass NA 30 30 31 30 30
1000 Hz LP NA 30 30 31 30 30

Note: 1. Noise levels in this table are not necessarily the result of activities at HVO;
2. LPis Low Pass;
3. NA s data Not Available.

7.2.2 Real Time Monitoring — Monthly Exceedance Per centages

Exceedance percentages for each site are provided in Table 11 for the night period only. The
exceedance percentage is the percentage of time that exceedances of the criterion, based on noise
from the HVO direction only, are noted greater than 10 percent per month for each pit area. A
number of sites are obviously influenced by sources such as road traffic and high volume air
samplers to the extent that it is not possible to draw any conclusions about HVO noise. Only the
night period has been provided in Table 11 as there is less extraneous noise.
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Data from two unattended sites provided an indication to likely LAeq from HVO during the night

period (the period of interest).

Identifiable trends are that low pass background levels, the descriptor that can most reliably be
linked to mining, increases during the winter period at one site; this is consistent with attended
monitoring observations. It was not possible to observe this trend at the other site not affected by
traffic noise due to bad data. Also noted from the data is that the noise environment at many sites

is primarily determined by road traffic.

Table 11 MONTHLY HVO DIRECTION EXCEEDANCE PERCENTA GES, NIGHT PERIOD, LOW PASS

ONLY
Month
Location Pit Area Criterion Jan Feb Mar Apr May Jun
Maison Dieu West pit Management 3 0 0 0 NA NA
West pit Acquisition 0 0 0 0 NA NA
South pit Management 6 7 0 0 NA NA
South pit Acquisition 0 0 0 0 NA NA
Warkworth School West pit Management 84 83 84 80 90 NA
West pit Acquisition 77 72 74 67 87 NA
South pit Management 84 83 77 70 84 NA
South pit Acquisition 81 76 65 63 77 NA
Moses Crossing West pit Management 81 83 77 90 87 NA
West pit Acquisition 65 62 65 63 74 NA
South pit Management 84 86 81 87 81 NA
South pit Acquisition 71 59 52 67 68 NA
Cheshunt East West pit Management NA 0 0 7 3 NA
West pit Acquisition NA 0 0 0 0 NA
South pit Management NA 3 0 17 3 NA
South pit Acquisition NA 0 0 10 3 NA

Note: 1. Noise levels in this table are not necessarily the result of activities at HVO but are results for noise from the

direction of HVO (all pits included together).
2. NAis data Not Available.
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Figure 74: Noise Monitoring Location Plan
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