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1. Introduction  
 

This report provides a summary of environmental monitoring results for Ulan Coal Mine, for the 
period 1 January 2011-31 March 2011. Monitoring is undertaken in accordance with the site 
Environmental Monitoring Program, with locations identified in Figure 1. Results included in this 
summary include ² meteorological, air quality, surface water and groundwater.   

 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 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 1. An annual summary is provided in 
Figure 2.  

 

Table 1 UCML Meteorological Summary  
Source: Ulan Met Station*                                               

  

Rainfall* *   Temperature Max^  Temperature Min^  

(mm) (°C) (°C) 

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 28Jan-5Feb 2011. Data from the Wilpinjong Coal 
Mine Met station was obtained and used for this period.   

* *Total rainfall for the month  
^Max and min temperatures recorded during the month (based on hourly data)  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2 UCML Meteorological  Chart 2011  



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

 
 

 

Corporate Office & Stores:  4505 Ulan Road, ULAN N.S.W. 2850  
Private Mail Bag 3006, MUDGEE N.S.W. 2850  

Phone:  (02) 6372 5300 Facsimile:  (02) 6372 5333 
Registered Office:  Level 38, 1 Macquarie  Place Sydney, N.S.W. 2000, Australia  

- 6 - 

3.  Air Quality Data  
 

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

¶ Seven non-directional Dust Depositional gauges, measuring Total Insoluble Solids; 

¶ Two High Volume Air Samplers (HVAS), measuring Total Suspended Particulates (TSP); and 

¶ 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 gauges occurs 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 (2003). Table 2 provides results for the 
reporting period.  

 

 

Table 2 Deposition Dust Data  
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1-Feb-

11 

Jan-

11 
1.0 0.8 0.5 0.4 0.5 2.9 0.2 0.4 0.2 1.1 0.4 0.8 0.3 1.0 

1-Mar -

11 

Feb-

11 
1.3 0.8 0.8 0.4 5.3*  3.3 0.6 0.4 0.8 1.2 1.3 0.6 1.4 1.1 

31-

Mar -11 

Mar -

11 
1.2 0.8 0.7 0.4 3.1# 3.5 0.41 0.4 0.4 1.1 0.8 0.6 0.3 1.1 

Notes: 

1 - Due to this site being inaccessible on 1/3/11, the exposure period for this sample was 3/3/11-31/3/11;   
* - Contaminated sample ² bird droppings, insects, and seeds; and 

# - Contaminated sample - vegetation and seeds.  

 
 

Figures 3 to 9 provide monthly results for each 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)  

 

 
 

Figure 4 Dust Monitoring Gauge D4 (Millers Dam ) 
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Figure 5 Dust Monitoring Gauge D5  (Pleuger Rd) 

 

 
 
 

 
Figure 6 Dust Monitoring Gauge D8  (Old Ulan)  



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

 
 

 

Corporate Office & Stores:  4505 Ulan Road, ULAN N.S.W. 2850  
Private Mail Bag 3006, MUDGEE N.S.W. 2850  

Phone:  (02) 6372 5300 Facsimile:  (02) 6372 5333 
Registered Office:  Level 38, 1 Macquarie  Place Sydney, N.S.W. 2000, Australia  

- 9 - 

 
 

 

Figure 7 Dust Monitoring Gauge D9 (Nancy®s Farm) 

 
 
 

 
 
 

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 the UCML dust 
depositional gauges was below the long term impact assessment criteria of 4g/m2/month.  

 

A high depositional level at DM5 during Febuary and March was a result of sample 
contamination by organic matter ² including bird droppings, insects, vegetation and seeds. As 
illustrated in previous quarterly reports, this site has recorded a number of similar contamination 
events over the past year. However, at present, the annual rolling average remains under the 
long term impact assessment threahold of 4g/m2/month. During the last reporting period a bird 
ring was installed in November 2010. It has now been decided that the station will be relocated 
to a new location.  

 

3.2.  High Volume Air Sampler Monitoring  
 

High Volume Air Samplers (HVAS) monitor Total Suspended Particulates (TSP) at two locations ² 
HV1 (Rowan®s Dam) and H2 (Flannery®s). HVAS run on a six-day cycle in accordance to DECCW 
requirements.  The DECCW Long Term Impact Assessment Criteria is 90 µg/m3.  Table 3 provides 
results for each samplers between January ² March 2011. A graphical representation of this data 
is provided in Figure 11.  

 

3.2.1. Monitoring Analysis 

 

As illustrated below, TSP levels recorded during the reporting period at both Rowan®s Dam and 
Flannery®s were well below the DECCW Long Term Impact Assessment Criterion. The average 
TSP level for the reporting period at Rowan®s Dam and Flannery®s was calculated as 20.79 µg/m3 

and 42.19 µg/m3, respectively.  
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Table 3 High Volume Air Sampler Monitoring  

 

Sample Date  Flannery's TSP (µg/m 3) Rowans Dam TSP (µg/m 3) 

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 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

 
 

Figure 11 High Volume Air Sampler Monitoring  Results, January - March  2011 
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3.3.  PM10 Dust Monitoring  

 

A Tapered Element Oscillating Microbalance Analyser (TEOM) measures particulate matter up to 
10 microns in diameter (PM10) in accordance with AS/NZS 3580.9.8-2001 Method for Sampling 
and Analysis of Ambient Air ² Determination of Suspended Particulate Matter ² PM10 
Continuous Direct Mass Method using a Tapered Element Oscillating Microbalance Analyser 
(TEOM). The TEOM is located at the Ulan Meteorology Station, as shown on Figure 1. 

PM10 monitoring results for the period January ² March 2011 are provided in Table 4 and 
Figure 12.   

Table 4 High Volume Air Sampler Monitoring  

Sample Date  

24hr Average PM10 

Concentration 
(µg/m 3) 

Sample 
Date 

24hr Average PM10 

Concentration 
(µg/m 3) 

Sample 
Date 

24hr Average 
PM10 

Concentration 

(µg/m 3) 

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 13.678 

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 18.222 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 16.525 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 due to 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 reporting period was calculated as 16.53 µg/m3 . This 
is well below the DECCW EPA Short Term Impact Criterion limit of 50 µg/m3  and the Annual 
Long Term Impact Criterion of 30 µg/m3. 

As a result of a computer malfuction on 28 January 2011, the UCML Met Station did not record 
PM10 particulate matter concentration until the unit was fixed on 4 February 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 Complex water balance include: 

Inflows: 

¶ catchment runoff; 

¶ direct rainfall onto dam surfaces; 

¶ groundwater extractions for potable water supply; and 

¶ groundwater inflows to the underground operations. 

 

Outflows: 

¶ discharges to Ulan Creek (Bobadeen Water Treatment Facility); 

¶ 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 

¶ changes in the inventory of water on site. 

 

The Ulan Complex water balance is 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 several years, the UCML water balance model has been continually refined as a 
result of ongoing investigation and improved understanding of water movement on site. The 
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 River. The upstream gauging 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 2010, the downstream 
station was relocated and upgraded. The new station commenced operation on 8 August 2010. 

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

The following graphs, where possible illustrate comparisons between flow and EC (Figures 14 
and 15), and flow and pH (Figures 16 and 17) for the monitoring period. An explanation of the 
results is provided in the subsequent section of this report.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 UCML Gauging Station Locations  
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Figure 14 Upstream GS pH data January ² March 2011  

 

 
 

Figure 15 Downstream GS pH data January ² March 2011  
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Figure 16 Upstream GS EC data January ² March 2011  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 flooding during December 2010, the upstream gauging station 
sustained extensive damage 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 were utilised until 26 
February 2011 when permanent probes were installed at the site. The variation illustrated for pH 
and EC (Figures 14 and 16) upon new probe installation on 26 February 2011 is a result of 
minor calibration errors with the temporary probes. The contracting field technician was unable 
to calibrate the temporary probes to determine the extent of the data errors. No flow data was 
received for the upstream site for the monitoring period. The site itself requires maintenance to 
improve the cross sectional profile of the site. At present, the large amount of debris and 
Cumbungi makes it difficult to obtain accurate flow data. UCML is in the process of undertaking 
the necessary works 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 received a variation to EPL 394 from the Department of Environment, Climate Change 
and Water in late December 2010. This variation provided for emergency discharge conditions 
to be imposed until 31 March 2011. Clause E2.4 of the licence imposed a limit on electrical 
conductivity being monitored at the downstream gauging station. The specified limit was 1200 
µS/cm, which is indicated in Figure 17. As illustrated, for the period until 31 March 2011, the 

1200 µS/cm criterion was not exceeded. An increase in 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 in UCML discharge pH. 
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4.2.2. Ulan Creek Discharge Point  

 

UCML maintains a permanent licensed discharge point (LDP6) along Ulan Creek. Discharge 
monitoring is undertaken in accordance with the requirements of EPL 394 and the UCML®s 
Water Management Plan. Figures 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 submitted by UCML and approved on 17 December 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 V-notch) and Point 4 (Truckfill dam), so long as the specified water 
quality criteria (EC maximum of 1200µm) at Point 18 (Downstream Station) is adhered to. The 
LD6 licenced discharge volume maximum of 15ML/day did not change. Point 4 (Truckfill dam) 
was not used as a discharge point during the emergency discharge period. Two minor 
discharges occured from this 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

Figure 18 Ulan Creek Discharge Data Jan - March  2011 

http://www.environment.nsw.gov.au/prpoeo/licences/L394.pdf
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Figure 19 Ulan Creek Discharge pH levels Jan- March 2011  

 
 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 20 Ulan Creek Discharge EC levels Jan-March 2011  
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4.2.2.1. Monitoring Analysis 

 

During the reporting period, discharge monitoring was undertaken in accordance with the 
requirements of EPL 394 and UCML®s Water management plan. During the reporting period 
UCML discharged treated mine water to Ulan Creek at LD6 for a total of 89 out of 90 days.  

The total discharge for the reporting period was calculated to be 918.18ML with an average 
discharge calculated as 10.2 ML/day. As illustatratred in Figure 18, the maximum daily discharge 
was 14.96 ML recorded on 16 March 2011. Therefore there were no exceedences of the 
discharge limit for the reporting period.  

The average pH was calculated to be 7.5 for 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 Conductivity (EC) ranged from 647 µS/cm to 1220 µS/cm, with an average of 1016 
µS/cm at 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 the use of several groundwater piezometer 
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 (IMW01 to IMW09). The piezometers are located around the Ulan Coal 
Mine irrigation area (downslope of the irrigation pivots) in the northwest 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 Creek, and Curra Creek drainage courses and 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 Monitoring Results  

The March 2011 monitoring fieldwork was undertaken on 30 - 31 March 2011 by ALS staff. 
Analysis and reporting was conducted by Coffey Geotenchnics.  The groundwater levels in the 
piezometers were measured before the piezometers were purged and allowed to recover before 
sampling the following day. IMW03 and IMW08 were indicated as being dry in March 2011 and 
therefore sampling was not undertaken. Groundwater pH and electrical conductivity (EC) were 
measured in the field, and groundwater samples for a number of parameters was submitted 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  
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Figure 21 BMN Groundwater Monitoring Locations March 2011 












