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1. Introduction

This report povides a summary of environmental monitoring results fodlan Coal Mine, forthe
period 1 January 201131 March 2011. Monitoring is undertaken in accordance with the site
Environmental Monitoring Program, with locations identified in Figure 1.Results inalded in this
summary include? meteorological, air quality, surface water and groundwater.

DMEDDH1D.

Licensed Discharge Point

Blast Monitoring Point
Surface Water Monitoring Point
Dust Moritoring Site:
Meteorology Station

High Volume Dust Sampler
Noise Monitaring Location
UCML Mining Lease Boundary

" . N N ULAN COAL MINES LIMITED
Environmental Monitoring Network | sy 5 o w2 o0 Jorwe o
l v Date:22/12/2009 |Chk By:

Figure 1 Environmental Monitoring Network
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2. Meteorological Monitoring

A summary of rainfall and air temperature data recorded by the UCML Weather Station 1
(located at the Open Cut Offices) is provided in Table.1An annual summary is provided in

Figure 2.
Table 1 UCML Meteorological Summary
Source: Ulan Met Statiot
Rainfall* * Temperature Max® Temperature Min®
(mm) ¢S S
Jan-11 52.75 37.02 13.39
Feb-11 32.75 37.96 9.38
Mar-11 19.75 35.19 6.80

* A computer failure was experienced by the UCML Met Station between 28JaBFeb 2011. Data from the Wilpinjong @al
Mine Met station was obtained and usedfor this period.

**Total rainfall for the month

Max and min temperatures recorded during the month (based on hourly data)

UCML Annual Temperature and Rainfall Chart
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Figure 2 UCML Meteorological Chart 2011
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3. Air Quality Data

UCML maintain ten air quality monitoring sites spaced at regular intervals around the site. These
are:

1 Seven nondirectional Dust Depositional gauges, measuring Total Insoluble Solids;
1 Two High Voume Air Samplers (HVAS), measuring Total Suspended Particulates (TSP); and
1 One Tapered Element Oscillating Microbalance (TEOM) Analyser, measuring PM10.

A summary for each parameter is provided in the following sections.

3.1. Dust Deposition Monitoring

Monitoring of the seven Dust Depositional gaugesccurs monthly, with gauges numbered
DM1, DM4, DM5, DM8, DM9, DM11 and DM12. All sites have an annual rolling average limit
of 4g/m2, in accordance with EPL 391 and AS 3580.10.1 (2003J.able 2 provides resultfor the
reporting period.

Table 2 Deposition Dust Data

N g 2 _Z _Z _Z _ _ _Z
- 0 [ 8.’ [0 g © g © g © g — © g o~ c D

cu © = 2= < 2= o) 2= © 2= o 2= - 2= — S £
Ex S5 | = ES | = €S | = ES | = ES | = ES | = ES | = €S
[)a] w Qo [a) << X o << X o < [a) < [a) < X [a) < X [a) < X
1 ',iib Jf{‘ 10 | 08 | o5 | 04 | o5 | 29 | 02 | 04 | 02 | 11 | 04 | 08 | 03 | 10
1"\{'5” Fff‘ 13 | 08 | 08 | 04 | 53 | 33 | 06 | 04 | 08 | 12 | 13 | 06 | 14 | 11

31- Mar - 1
o | M 12 | 08 | 07 | 04 | 314 | 35 | 04 04 | 04 | 21 | o8 | 06 | 03 | 11
Notes:

1 - Due to this site being inaccessible on 1/3/11, the exposure period for this sample was 3/3/B1/3/11;
* - Contaminated sample? bird droppings, insects,and seeds;and
# - Contaminated sample - vegetation and seeds.

Figures 3 to9 provide monthly results for eat dust depositional gauge for 2011 The Isopleth
for March 2011 is provided in Figure 10.
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Figure 3 Dust Monitoring Gauge D1 (Ulan School)
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Figure 4 Dust Monitoring Gauge D4  (Millers Dam )
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Figure 5 Dust Monitoring Gauge D5 (Pleuger Rd)
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Figure 6 Dust Monitoring Gauge D8 (Old Ulan)

Corporate Office & Stores: 4505 Ulan Road, ULAN N.S.W. 2850
Private Mail Bag 3006, MUDGEE N.S.W. 2850
Phone: (02) 63725300 Facsimile: (02) 6372 5333
Registered Office: Level 38, 1 Macquarie Place Sydney, N.S.W. 2000, Australia
-8-



ULAN COAL MINES LIMITED
A.B.N. 80 000 189 248

X
Xstrata

coal

DM9
4.5
4
= 3.5
t 3
g 25
a2
£
= 15 08
1 0.4
0.5 +—62—
O T T 1 T T T T T T 1 T 1
¥ @ @R @Y & F S
D9 - Nancy's Farm D9 Annual Rolling Average s Annual Limit
Figure 7 Dust Monitoring GaugeD9 ( Nancy ®s Farm
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Figure 8 Dust Monitoring Gauge D11 (Cope Rd)
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Figure 9 Dust Monitoring Gauge D12 (Highett Rd)
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Figure 10 Isopleth 2 January, 2011
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3.1.1. Monitoring Analysis

During the reporting period, the indicative annual rolling average for each of theUCML dust
depositional gauges waselow the long term impact assessment criteria of 4g/dimonth.

A high depositional level at DM5 duing Febuary and March was a result of sample
contamination by organic matter?2 including bird droppings, insects, vegetation and seeds. #
illustrated in previous quarterly reportsthis site has recorded a number of similar contamation

events over thepast year However, at present, the annual rolling average remainsinder the

long term impact assessment threahold of 4g/fimonth. During the last reporting period a bird

ring was installed in November 2010.It has now been decied that the station will be relocated
to a new location.

3.2. High Volume Air Sampler Monitoring

High Volume Air Samples (HVAS)monitor Total Suspended Particulates (TSP) at two locatiohs

HV1 (Rowan®s Dam) and H2 (-day adlerineaccgrdancg thEECWAS r un
requirements. The DECCW Longefm Impact Assessment Criteria is 90 pg/m Table 3 provides

resuls for each samplers between Januar/ March 2011. A graphical representation of this data

is provided in Figure 11.

3.2.1. Monitoring Analysis

As illustrated below, TSP | evel s recorded during the reporti:i
Femner y®s wer e we WlLonb €ernolmpadt AssessB&nC@iterion. The average

TSP level for the reporting period at)h7Rg/mwan®s Da
and 42.19 pg/m?3, respectively.
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Table 3 High Volume Air Sampler Monitoring

Sample Date Flannery's TSP (ug/m>) Rowans Dam TSP (ug/m-)
02-Jan-11 33.7 23.1
08-Jan-11 53.5 17.3
14-Jan-11 46.2 15.5
20-Jan-11 69.6 23.7
26-Jan-11 54.3 33.0
01-Feb-11 33.0 26.8
07-Feb-11 54.9 20.5
13-Feb-11 33.4 13.6
19-Feb-11 30.4 21.8
25-Feb-11 43.6 25.0
03-Mar-11 42.4 22.4
09-Mar-11 36.5 22.6
15-Mar-11 26.8 21.8
21-Mar-11 28.9 12.7
27-Mar-11 45.6 12.0
100
mE 90
E 20
]
2 70 ’.
°
£ 60
3 * .
5 50 *
o * @
£ 40 * *
g o L * * ¢
T 30 = Ps = -
] + * » * * * *
3 2 . -
t ~ - o .
£ 10
0 "
¢ Flannery's TSP (pg/m3) ¢ Rowans Dam TSP (pg/m3) —— DECCW Long Term Impact Criteria

Figure 11 High Volume Air Sampler Monitoring  Results, January - March 2011
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3.3.

PM,, Dust Monitoring

A Tapered Element Oscillating Microbalance Analyser (TEOM) measures particulate matter up to
10 microns in diameter (PM10) in accordance witlAS/NZS 3580.9.82001 Method for Sampling
and Analysis of Ambient Air 2 Determination of Suspended Particulate Matter? PM10
Continuous Direct Mass Methodusing a Tapered Element Oscillating Microbalance Analyser
(TEOM).The TEOM is loated at the Ulan Meteorology Station, as shown on Figure 1.

PM210 monitoring results for the period January? March 2011 are provided in Table 4 and

Figure 12.
Table 4 High Volume Air Sampler Monitoring
24hr Average _PM 10 Sample 24hr Average _PMlO Sample 24hrp,?>lli:(r)age
Sample Date Concentration Concentration :
Date Date Concentration
(ug/m ) (ug/m ) (hgm )
1/01/2011 18.854 1/02/2011 * 1/03/2011 13.039
2/01/2011 15.263 2/02/2011 * 2/03/2011 32.219
3/01/2011 16.009 3/02/2011 * 3/03/2011 9.9764
4/01/2011 10.517 4/02/2011 * 4/03/2011 14.17
5/01/2011 14.843 5/02/2011 15.676 5/03/2011 23.532
6/01/2011 13.427 6/02/2011 10.722 6/03/2011 16.951
7/01/2011 15.766 7/02/2011 19.444 7/03/2011 24.399
8/01/2011 13.195 8/02/2011 29.309 8/03/2011 13.509
9/01/2011 17.148 9/02/2011 26.469 9/03/2011 17.327
10/01/2011 15.869 10/02/2011 20.803 10/03/2011 14.291
11/01/2011 8.385 11/02/2011 16.73 11/03/2011 13.794
12/01/2011 12.816 12/02/2011 15.754 12/03/2011 14.907
13/01/2011 16.981 13/02/2011 7.1388 13/03/2011 13678
14/01/2011 15.545 14/02/2011 8.0287 14/03/2011 14.228
15/01/2011 13.69 15/02/2011 10.886 15/03/2011 15.1
16/01/2011 14.067 16/02/2011 16.364 16/03/2011 15.078
17/01/2011 12.272 17/02/2011 13.933 17/03/2011 19.115
18/01/2011 22.966 18/02/2011 18.22 18/03/2011 17.372
19/01/2011 39.025 19/02/2011 17.797 19/03/2011 9.1456
20/01/2011 27.307 20/02/2011 5.4651 20/03/2011 16.467
21/01/2011 19.19 21/02/2011 12.198 21/03/2011 18.342
22/01/2011 21.918 22/02/2011 16.666 22/03/2011 4.0021
23/01/2011 16.55 23/02/2011 15.126 23/03/2011 7.4675
24/01/2011 24.066 24/02/2011 15.456 24/03/2011 12.05
25/01/2011 18.443 25/02/2011 26.884 25/03/2011 3.4712
26/01/2011 24.421 26/02/2011 22.543 26/03/2011 13.985
27/01/2011 15.399 27/02/2011 23.037 27/03/2011 14,777
28/01/2011 * 28/02/2011 19.406 28/03/2011 19.391
29/01/2011 * 29/03/2011 21.188
30/01/2011 * 30/03/2011 13.62
31/01/2011 * 31/03/2011 21.292
* Note 2 dueto the Met Station experiencing a computer malfunction, no data  was recorded for these
dates.
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Figure 12 24hr Average PM10 Dust Concentrations

3.3.1. Monitoring Analysis

The average PM10 concentration for this repding period was calculated as 16.53ug/m® . This
is well below the DECCW EPA Short Tertmpact Criterion limit of 50 pg/m®> and the Annual
Long Term Impact Criterion of 30 ug/m.

As a result of a computer malfuction on 28 Jauary 2011, the UCML Met Station did not record
PM,, particulate matter concentration until the unit was fixed on 4 Felbuary 2011.
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4. Water

4.1. Water Balance

UCML maintains a detailed reporting water balance which comprises a series of modules that
represents the catchments and major components of the mine water management system. The
major factors affecting the Ulan Complexwater balance include:

Inflows:

1 catchment runoff;

1 direct rainfall onto dam surfaces;

1 groundwater extractions for potable water supply; and
1 groundwater inflows to the underground operations.

Outflows:

discharges to Ulan Creek (Bobadeen Water Treatment Hig);

dust suppression;

evaporation from dam surfaces;

water lost (i.e. bound) to product coal, coarse reject and water trapped in tailings;
irrigation (from Bobadeen Dam); and

=A =4 =4 =4 =4 =1

changes in the inventory of water on site.

The Ulan Complex water balancesi broken down into micro water balances to provide a
detailed assessment of water movement around the site. This level of detail assists in
interrogating discrete operational areas if issues are identified during the water balance period.

Over the past seeral years, the UCML water balance model has been continually refined as a
result of ongoing investigation and improved understanding of water movement on siteThe
model is again undergoing modificaton and an updated balance will be included in future
quarterly reports.
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4.2, Surface Water Monitoring

Surface Water management across site occurs in accordance with the UCML Water
Management Plan.

4.2.1. Goulburn River Gauging Stations

UCML maintain two (2) gauging stations on the Goulburn Rer. The upstream gaugig station

is located near the culvert crossing the Goublurn River at the end of Short St, Ulan. The
downstream station is located approximently 1km north of the underground UCML offices
along the Goulburn River(refer Figure 13). During July and August 200, the downstream
station was relocated and upgraded. The new station commesed operation on 8 August 2010.

Flow rate and water quantity together with pH and Electrical Conductivitf{EC) are measured by
each station continuously. Data from these gauging $ations is logged by electronic probes
deployed in the river and transmitted via radio telemetry to the UCML office.

The following graphs where possible llustrate comparisonsbetween flow and EC (Figures 14
and 15), and flow and pH (Figures 16 and 1yfor the monitoring period. An explanation of the
results is provided in the subsequent section of this report.

oulburm Rive

Figure 13 UCML Gauging Station Locations
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Private Mail Bag 3006, MUDGEE N.S.W. 2850
Phone: (02) 63725300 Facsimile: (02) 6372 5333
Registered Office: Level 38, 1 Macquarie Place Sydney, N.S.W. 2000, Australia
17 -



)
L
=
=3
N
Sg
w3
Zo
=8
33
o=z
Om
Z <
<
]
>

XSlrata

coal

9.0

. L
-
L g L
= o
m ~
2838 r
[=aEva]
- &
=] r
o Ec
eES o
G
s5E L
o o
e o
Z2 m o -
- L
0 - |
m —
mon =
- B4 g L
B omoa
BT o ™
® g o L
EcSc
m o, 20 [
T omE D
w oc U a
582 L
o3 =
B 1
m_u..m.m
aa 3 & r
i
L} = n 9 wn =3
@ w0 ~ ~ w w

Hd

1102/£0/0€
TT0Z/E0/8T
T102/£0/92
TT0Z/£0/¥T
TT0E/E0/2T
T10z/£0/0z
TT0Z/£0/8T
TT0Z/£0/9T
TT0Z/E0/FT
TT0Z/£0/2T
TT0Z/€0/0T
110Z/€0/8

T10Z/£0/9

T10Z/£0/¥

T10Z/£0/2

110Z/20/8T
1102/70/92
TT0Z/70/vT
TT02/70/78
T10g/T0/08
T102/70/81
TT07/20/9T
TT0Z/T0/bT
TT0Z/T0/TT
1102/20/0T
1102/20/8

T10Z/70/9

110z/20/v

110Z/T0/T

TT0Z/10/1€
1102/10/62
TT0Z/T0/LT
T102/10/52
TT02/T0/ET
TT0E/10/1T
T10Z/10/6T
TT0Z/T0/LT
T10Z/T0/ST
TT0Z/TOET
TT0Z/TO/TT
T102/10/6

TT0Z/10/L

T10Z/10/5

T10Z/T0/E

TT0Z/T0/T

Figure 14 Upstream GS pH data January 2 March 2011
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Figure 15 Downstream GS pH data January 2 March 2011
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Figure 16 Upstream GS EC data January 2 March 2011
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Figure 17 Downstream GS EC data January 2 March 2011
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4.2.1.1. Monitoring Analysis

As a result of the extensive floothg during December 2010, the upstream gauging station
sustained extensivelamage and ceased operating on 27 December 2010. No data was able to
be collected between 27 December 2010 and 12 January 2011 Temporary pH and EC probes
were installed at the upstream site on 12 January 2011. These probes werdiliged until 26
February 2011 when permanent probes were installedt the site. The variationillustrated for pH
and EC (Figures 14 and 16) upon new probe installation on 2&ebruary2011 is a result of
minor calibration errors with the temporary probes. The contracting fieldechnicianwas unable
to calibrate the temporary probes to determine theextent of the data errors. No flow data was
receivedfor the upstream site for the monitoring period. The site itself requires maintenanceto
improve the cross sectional profile of the site. At present, the large amount otlebris and
Cumbungi makes it difficult to obtain accurate flow data. UCML is in the process of undertaking
the necessaryworks to improve the integrity of the upstream site. For the monitoring period, pH
remained under 7.5 and EC was variable, largely due to the dynamic nature of the site.

UCML receiveda variation to EPL 394 from the Department of Environment, Climate Change
and Water in late December2010. This variation provided for emergencydischarge conditions
to be imposed until 31 March 2011. Clause E2.4of the licence imposed a limiton electrical
conductivity being monitored at the downstream gauging station. The specified limit was 1200
puS/cm, which is indicated in Figure 17. As illustrated, for the period until 31 March 2011, the
1200 uS/cm criterion was not exceeded. An increas@ [EC is noted at the start of January 2011,
due to the emergency discharge criterion. Daily flow data indicates a gradual drop in quantity
over the monitoring period. pH increased gradually over the monitoring period, possibly as a
result of an increase iNUCML discharge pH.
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4.2.2. Ulan Creek Discharge Point

UCML maintains a permanent licensed idcharge point (LDP6) alondJlan Creek. Discharge
monitoring is undertaken in accordance with the
Water Management Plan. Fjures 18 19 and 20 provide details on montioring undertaken at

the discharge point, for the reporting period.

Note: As a result of excessive rainfall during the reporting period, an emergancy EPL variation
was subnitted by UCML and approved on 17 Decembr 2012 by DECCW.The variation is in
place until 31-March 2011. The variation allows for unlimited discharge from Licenced discharge
Points 3 (Rowans Dam Motch) and Point 4 (Truckfill dam), so long as the specified water
quality criteria (EC maximum ofL200um) at Point 18 (Downstream Station) is adhered to. The
LD6 licenced discharge volume maximum of 15ML/day did not chang®oint 4 (Truckfill dam)
was not used as a discharge point during the emergency discharge periodwo minor
discharges occured fronthis point towards the end of 2010, due to excessive rain. These will be
reported in the EPL annual return.

A copy of the UCML Environmental Protection licence can be viewed at:
http://www.environment.nsw.gov.au/prpoeo/licences/L394.pdf Overall, UCML did not exceed
the specified criteria for EC during this reporting period.
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Figure 18 Ulan Creek Discharge Data Jan - March 2011
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Figure 20 Ulan Creek Discharge EC levels Jan-March 2011
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4.2.2.1. Monitoring Analysis

During the reporting period, discharg monitoring was undertaken in accordance with the
requirements of EPL 394 and OD@iMLiegepowiagtperiord man a g €
UCML dischargd treated mine water to Ulan Creek atLD6 for a total of 89 out of 90 days.

The total discharge for the reporting period was calculated to be 918.18ML with anaverage

dischargecalculated as 10.2ML/day. As illustatratredin Figure 18 the maximum daily discharge
was 14.96 ML recorded on 16 March 2011. Therefore there were no exceedences of the
discharge linit for the reporting period.

The aveage pH was calculated to be 7.5for for the reporting period, with a pH range of 7.17-
7.96. No licence criterion applied as a result of the emergancy dischrage licence imposed for the
monitoring period.

Electrical Comluctivity (EC) ranged from647 puS/cm to 1220 pStm, with an average of 1016
pS/cmat the discharge point No licence criterion applied as a result of the emergancy dischrage
licence imposed for the monitoring period.
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4.3. Ground Water Monitoring

UCML®s groundwater monitoring is conducted via
networks within and around the site. The two main groundwater networks are the Bobadeen
Monitoring Network (BMN) and the North Monitoring Network.

4.3.1. Bobadeen Monitoring Network

The Bobadeen Monitoring Network (BMN)was installed in March 2003 and consists of nine
standpipe piezometers (IMWO1 to IMWO09). The piezometers are located around the Ulan Coal
Mine irrigation area (downslope of the irrigation pivots) in the nortlwest and central parts of
the mine lease The BMN was installed to monitor the impacts of irrigation of mine water on
groundwater levels and groundwater quality in unconsolidated sediments associated within the
upper catchments of the Mona Creek, Ulan Crele, and Curra Creek drainage courseand range

in depth from 1m to 11.5m. Currently, the network is monitored quarterly, with the latest
monitoring round occuring in March 2011. Monitoring locations are identified in Figure 21

4.3.1.1. Bobadeen Quarterly Monitorirg Results

The March 2011 monitoring fieldwork was undertaken on 30 - 31 March 2011 by ALS staff.
Analysis and reporting was conducted by Coffey GeotenchnicsThe groundwater levels in the
piezometers were measured before the piezometers were purged andlewed to recover before
sampling the following day. IMWO03 and IMWO08 were indicated as being dry in March 2011 and
therefore samgding was not undertaken. Groundwater pH and electrical conductivity (EC) were
measured in the field, and groundwater samplegor a number of parameters wassubmitted for
laboratory analysis Table 6 provides current and previous results for depth to groundwater, pH,
and EC.

Table 5 Bobadeen Monitoring Network 2 Dec 2010 to March 2011 Results

Electrical
. Groundwater Level (mbgl1) Field pH Conductivity
Piezo- (uS/cm)
meter - 3
Dec Mar Difference Dec Mar Dec Mar
2010 2011 (m) 2010 2011 2010 2011
IMWO1 0.37 1.63 -1.26 6.3 6.2 630 2560
IMWO02 0.14 1.94 -1.80 6.1 438 350 1320
IMWO3 ? Dry Dry ? Dry ? Dry
IMWO04 0.16 222 -2.086 7.0 7.1 1000 1610
IMWO05 0.38 3.75 -3.37 6.8 6.9 680 1000
IMWO06 0.56 225 -1.69 7.3 7.0 2120 4160
IMWOT7 0.85 1.65 -0.80 5.3 49 1000 3060
IMW08 0.39 Dry Dry 6.7 Dry 470 Dry
IMWO09 1.58 Dry Dry 5.7 Dry 180 Dry

NA denotes not applicable.
NS denotes insufficient groundwater for sample.
1. mbgl denotes metres below ground level.
2. A negative difference indicates a fall in groundwater level.
3. Access to IMW03 was unavailable at the time of sampling.
Fnone:. (U£) os/74£ 53UV Facslmie. (U£) 0374 9335
Registered Office: Level 38, 1 Macquarie Place Sydney, N.S.W. 2000, Australia
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Figure21 BMN Groundwater Monitoring Locations March2011
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