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A key target in the UN’s sustainable development goal SG6, also supported by the Australia’s 

National Water Initiative is to protect and restore water-related ecosystems including rivers and 

connected aquifers. The UN’s High Level Panel on Water final report ‘Making Every Drop Count’, 

(UNHLPW, 2018) recognised water crises are exacerbated by climate change. The report has set out a 

Foundation for Action at three levels; to understand, to value and to manage water at local regional 

and national scales. It recommended as a priority the prevention of degradation and pollution of 

rivers, lakes and aquifers and maintaining acceptable environmental conditions and water quality in 

catchments.  

The sustained depressurisation and dewatering of the groundwater system, interception of 

surface and base flows and increasing salt discharge by mining across the headwaters of the Goulburn 

River, in an uncertain highly variable climate, is placing intolerable pressures on the resilience and 

on-going health of the Goulburn River. The proposed mine expansion is in direct conflict with UN’s 

recommended actions to understand value and protect our rivers and connected groundwater systems. 

In my opinion the 2007 approval of the Moolarben Coal Stage One UG4 must be reassessed. 

This is based on the failure of MCC modelling to predict confidently the level of strata 

depressurisation, interception of groundwater, and quantity of excess saline mine water requiring 

disposal.  These unresolved problems threaten the resilience and viability of the Goulburn River and 

water sources feeding The Drip GDE. The latter breaches MCC 2016 approval conditions that there 

will be NIL impact1 on water supply to The Drip. 

I support the EPA recommendations to engage an independent scientific organisation. There is 

urgent need for a body such as the CSIRO or University to investigate the cumulative impacts of 

mining on the Goulburn River and implications post mining. The study should investigate flow losses, 

resulting from the sustained depressurisation of groundwater system, and the impact of mine water 

discharge on aquatic biota from salinity, chemical toxins, metals, fine sediments and algal blooms. It 

would enable the development of appropriate site-specific triggers and recommend environmental 

flow rules for mine discharges to help manage and mitigate past, current and post mining impacts.  

                                                      
1 Please note DoP Assessment Report incorrectly states on page 41 “The Stage 1 project approval requires 

Moolarben Coal to ensure that the project has no greater than negligible impact on the groundwater supply to 
the Drip” this is incorrect the 2016 approval Table 11 p.14 – requires NIL impact on water supply 
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The Mining legacy - historical context  

• Large scale open cut mining at Ulan began in the mid-1980s with the 4-5 kilometre 

diversion of the Goulburn River and the mining and removal of alluvial flats.  

• Longwall mining was developed in the late 1980s and expanded in the 1990s to the 

north-west of the river, beneath the Triassic sandstone escarpments.   

• Between 1985-1990 a 40 metre drop was recorded in the aquifer groundwater levels 

(SWLs) in the alluvial flats adjacent to the river - from  3m BGL2 to 43m BGL, with 

aquifer yields reduced from greater than 10L/s to  less than 1L/s (Coffey-Partners-

International, 1991; Middlemis and Fulton, 2011). The alluvial aquifers have never 

recovered and remain disconnected to the river system.   

• What was originally claimed to be a dry, nil discharge mine became a very wet mine. 

Since the 1990s Ulan Coal Mine has produced a steady increase in the total underground 

water make from 480 ML in 1988, 1020 ML in 1995 and 6,800 ML/year in 20143  

(Table 2). The increasing water-make is coming from the fractured, porous rock 

groundwater system in the Permo-Triassic strata.  

• In 1991 as downstream landholders we wrote to UCML concerned about an observed 

decrease in streamflow in the Goulburn River during dry periods4 (when the mine was 

not discharging) and increasing salt deposits on the river5.  

• Up until 1993 UCML disposed of their excess mine water by ad hoc, intermittent 

discharges into the Goulburn River with an EC ~1000- 3000 µS/cm. Regulated limits 

only applied to discharge volumes. It was only during the millennium drought that a 

maximum 900 EC limit on discharge water was regulated6 (Figure 4). 

• Prior to mining, the median EC in the Goulburn River at Ulan village (GS210046) was 

432 µS/cm, or 36% lower than that at the downstream Coggan gauge (680 µS/cm) 

(Table 3). 

• Salinity levels in the Goulburn River at Coggan increased to 1091 µS/cm or by 38 % 

between the periods 1969-1982 and 2012- 2016. 

• In the period 2012-2016 approximately 12,800 tonnes of salt was exported downstream 

in mine discharge water (UCML, 2012; UCML, 2013; UCML, 2014; UCML, 2016) 

• This was at least 13.3% of the total salt load at Coggan and 6.6% of the total salt load at 

Sandy Hollow. In terms of average annual salt yields = 61 tonnes/km2/year. This is over 

                                                      
2  m BGL - meters below ground level 
3 Mine modelling predicts water make will reach 10,220 ML/year in 2023. 
4 Previously flow in the Goulburn had been permanent and sustained throughout the severe drought of the 

early 1980s4 (pre-mine) (NSW-Department-Water-Resources, 1994) 
5 Instigated the water report by Coffey-Partners-International (1991) on behalf of UCML. 
6 EPL394 
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eleven times greater than the average natural annual specific salt export per km2 for the 

Goulburn catchment (Krogh et al., 2013; Creelman, 1994). 

• UCML currently stores the waste RO in an open cut mine void referred to as the East pit. 

This is also where it draws its water for the RO plant. The treated water is blended with 

excess groundwater to remain below the 900 EC regulated limit, then discharged in 

increasing quantities into the river - exporting the embodied salt into the Hunter system. 

• During the drier months salt deposits have been observed along reaches of the Goulburn 

River in the sandy river bed and on stream banks most likely due to evaporation and 

capillary action (Figure 7). 

• Current mine water discharges into the Goulburn River > 8 tonnes salt per day7  

 Mine water discharge and salinity impacts on the Goulburn River 

1. Moolarben Coal Mines proposed discharge of 15 ML/day @ 685 EC would contribute an 

additional 6-7 tonnes8 per day of salt into the Goulburn River. The combined licensed salt 

load that could be legally exported from all three mines would exceed 26 tonnes per day. The 

Goulburn catchment is dependent on fresh water discharge from the Triassic sandstones to 

dilute saline discharges with a background salt yield of 5 tonnes/km2/year.  

2. Mine water discharge should not exceed 500 EC. The regulation of an arbitrary 900 EC limit 

for mine water discharge has caused a rise in salinity levels during low flows in the Goulburn 

River downstream from the Ulan Mine and at the Coggan GS. Based on the relationship 

between EC and stream discharge (Q) measured at the Coggan gauge in the period 2012 to 

2016, flows as high as 107 ML/d exceeded 900 EC, while prior to1982 only flows up to 63 

ML/d exceeded EC 900 9.  

The 900 EC limit placed on Ulan Coal mine water discharges has meant that salinity in 

the upper Goulburn River would always exceed pre-mining levels during drier times. 

Discharges from the Goulburn River that exceed 900 EC also compromise the operation 

of the Hunter Salinity Trading Scheme (DEC, 2006).  

3. Salinity concentration (EC) has been the key consideration of both monitoring and regulation. 

This however assumes that only the total salt concentration rather than the composition of salt 

is environmentally important. There is a measurable increase in the concentration of Sulfate, 

Chloride and Potassium ions in river water downstream of the UCML discharge point.  

Basing regulations on an arbitrary EC level assumes that only the salt concentration is 

important and ignores the composition of salts present.  The development of appropriate 

                                                      
7  UCML discharge March 2019 is 15ML/day @ ~820 EC 
8 Based on relationship between measured EC and TDS using best fit power law over  range of    

           representative data. TDS = a. ECb [TDS = 0.68 x EC].  
           Salt Load (tonnes/day) = TDS (mg/L) x Q x 3600 x 24/1000 

9 Maximum salinity limit of 900 EC is set by the Hunter River Salinity Trading Scheme 
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site-specific trigger values for a range of potentially damaging pollutants is essential to 

protect the ecology and resilience of the Goulburn River.  

Regulations based purely on EC does not consider the intimate connection between stream flow 

and salinity and the impact on stream salinity of removing the fresher low-salinity Triassic 

groundwater, providing base flow to the river. 

Loss of Base flow in the Goulburn River 
A comparison of stream flows in the Goulburn to mine discharge totals in 2014 (Figure 5- 

Appendix) and more recently in 2017-18 shows that almost all the flow and the salt load in the upper 

Goulburn has become dependent on mine water discharge during low rainfall periods. In December 

2017 – April 2018 water levels in the Goulburn River dropped to unprecedented levels.  The cease 

to flow directly coincided with an extended pause in UCML mine discharge from mid-December 

2017. Rainfall was below average10  however local storms had produced significant falls from 70 to 

over 120mm in the Ulan area. Statistically this period had a higher annual rainfall than the 1980-81 

(pre-mining) and 2006-7 millennium drought declared periods. This sudden loss of flow in the upper 

Goulburn clearly demonstrates the close coupling of mine discharge and loss of river base flow. 

Now during dry periods almost all the flow in the upper Goulburn is from mine discharge. This river 

reach was referred to as a perennial ‘gaining’ stream in early mine reports (KinHill, 1998; 

Middlemis and Fulton, 2011) and local observations, but is now a losing stream. 

The case for regulation to include strategic environmental flows during dry periods 

The volume and timing of the discharge of excess mine water has been largely controlled by 

management decisions according to the mine’s operational needs. As a result mine water discharge 

has increasingly replaced the natural river flow regime during extended dry periods and altered the 

hydrochemistry of the river water. There has also been an observable increase downstream in the 

accumulation of fine clay sediments, salty deposits and algal detritus on and in the sand bed alluvium.  

If mining is to continue the loss of baseflow caused by the interception and extraction of 

groundwater, and diversion of surface runoff, should be returned to the upper Goulburn as strategic 

environmental flows < 500 EC. This is needed to protect and restore the hydrological and ecological 

health of the Goulburn River.  

A study of the river regime by an independent scientific organisation is required to develop 

appropriate guidelines and establish environmental flow rules and water quality limits for all 

mine discharges that will mitigate past and future mining impacts.  

 

  

                                                      
10     Rainfall at Ulan (062036) over the prior 12 months was in the 20th percentile of annual rainfalls 
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Moolarben Coal Mine - No 4 Underground Mine (UG4) and brine disposal 
 
Approval in 2007 and failure of the groundwater modelling 
 

The 2007 Independent Hearing and Assessment Panel (IHAP)(Galvin et al., 2007; Mackie, 

2007)  stated they lacked confidence and had serious reservations about the development of the UG4 

mine. They were ‘unable to comprehend with sufficient certainty, the magnitude and extent of impacts 

likely to prevail upon aquifer systems as a result of longwall mining operations’.  

IHAP concerns regarding the predicted impacts of mining on regional groundwater systems included: 

• the limited knowledge and sensitivity of the important Triassic aquifer system and its 

interaction with the Goulburn River  

• the potential for measurable depressurisation of groundwater systems within the Triassic 

aquifers 

•  lack of confidence in the computer numerical models used to predict impacts and validity 

of those predictions depends on how well the models approximate field conditions 

including the ‘unusual’ regional hydraulic properties.  

The 2007 IHAP concluded that “Sub-surface fracturing impacts need to be confirmed by monitoring 

of ground behaviour and groundwater response …” and if mining is found to impact upon the 

Triassic aquifer system, the mine layout may need to be modified.  

An outstanding assumption in the MCC model was that subsidence cracking of the strata above 

the coal seam would be restrained to under 122m11 and the upper Triassic aquifers would not be 

drained (Mackie, 2007). This differs significantly from the UCML model that has data showing the 

opposite. MCM’s claim is also disputed by other subsidence experts (Tammetta, 2015; Mackie, 2007).  

The assumed hydraulic permeabilities and their vertical and horizontal ratios (Kh:Kv) of key 

water holding strata between the  UCML and MCM groundwater  models varies considerably. Table 5 

compares the two most recent models and demonstrates the differences – with the ratio for the upper 

Triassic strata in UCML model   2:1 compared to a massive 5000:1 in the Moolarben model.. This 

basically means that vertical movement and drainage of Triassic and upper Permian groundwater has 

been deliberately restrained in the MCM model.  

When underground mining commenced in the MCC UG1 mine in late 2016 (Figure 1- UG1), 

groundwater inflows exceeded all expectations and were five times higher than the model predicted12. 

At the same time a number of monitoring bores13 to the north-east of UG1 (Figure 1) recorded a 

sudden decline in both the Triassic and Permian groundwater levels (Figure 6 - Appendix). This 

                                                      
11 This was based on the incorrect assertion that the Triassic strata above UCML 206m wide panels  were 

not drained  - MCC LW panels are 208 m wide  
12   The predicted maximum inflows of 1 ML/day were exceeded in the first few months, with inflows  
      5-6 ML/day (60-75L/s ) as recorded in MCM CCC minutes  
13  E.g. PZ179, PZ105 
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significant increase in water make initiated a ‘recalibration’ by MCC who have has repeatedly under-

predicted the degree of groundwater interception, and mine water-make. 

UG4 Mine needs to be reassessed based on available information. 

The 2007 approval of the MCM UG4 mine was based on groundwater modelling14 that has 

proven to be significantly incorrect. The modelling originally predicted ‘nil discharge’ with inputs 

neatly equalling the mine’s water requirements. Since 2007 there has been a doubling of the 

underground and open cut mine area with the Stage 2 approval plus numerous modifications, an 

increase the annual mined coal from 8 to 19 million tonnes per year and four major recalibrations and 

adjustments in the modelling by the very same  groundwater consultants who had ‘peer’ reviewed 

prior versions.  

However it was not until after underground mining commenced that the latest recalibrated 

version acknowledged a significant excess mine water problem, and increased predicted groundwater 

inflows to17 ML/day from UG4 (HydroSimulations, 2017).  

The approval of UG4 was based on a number of false assumptions. If the mine did not proceed 

there would be no need to discharge mine water containing over 6 tonnes of salt into the Goulburn 

and dispose of an unknown quantity of brine into groundwater system that flows beneath the 

Goulburn River National Park. 

The extent of potential depressurisation created by mining UG4 may be derived from the 

measured decline in Triassic groundwater levels experienced at UCML between 2001 and 2017 

(shown in Figure 2). This graph demonstrates the extent, as a function of distance, of groundwater 

drawdown due to mine depressurisation (cross section shown as the blue line - Figure 1). There is 

around a 15 metre decline in groundwater levels, 500 meters from UCML longwall. Please note MCM 

UG4 longwall panels will come within 200 metres of the Goulburn River and 500 metres from The 

Drip and Corner gorge (see Figure 1). If a similar outcome is experienced in UG4, the groundwater 

drawdown would extend well under both the Goulburn River and The Drip GDE.  

Protection of valuable aquifers 

A disturbing tendency in MCC proposal is the repeated assumption that groundwater beneath 

UG4 is limited, low quality and hence valueless15. However groundwater monitoring located beneath 

the centre (PZ103 AC) and north east (PZ105ABC) of UG4 (Figure 1) show the presence of high 

quality, potable water sources in all three geological layers with a potential yield>4L/s. This water 

source should be protected under the Aquifer Interference Policy. Table 1lists the median EC and pH 

for a number of monitoring piezometers located in the UG4 area (Figure 1).It shows that the median 

EC range for PZ105 is 265µS/cm in the upper Triassic and 317µS/cm in the Ulan Seam. Triassic 

monitoring bore PZ103C, located in the middle of UG4 has an EC 350-438 µS/cm. A degree of 
                                                      
14    Model 1.6 & 1.9   
15 MCC 2017 Annual Review p.53 the claim that the ‘Permian does not include Triggers as already 

substantially disturbed”  ignores groundwater data from PZ105A and PZ103A. 
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connectivity between these layers is evident from both the hydrochemical characteristics and response 

of SWLs over time (see piper plot - Figure 3). A possible explanation for the better quality 

groundwater in the east could be due to active rainfall recharge from the overlying sandy alluvial 

drainage basin supporting Tea-tree riparian heathland vegetation (Hill, 2000).  It is important to note 

that PZ105 is in the NE corner adjacent to the Goulburn River National park and The Drip GDE– 

immediately beneath this area is where the waste RO brine is predicted to accumulate. 

Groundwater monitoring results for the western side of UG4, closest to the disturbed mining 

footprint (PZ102B, PZ191), is significantly lower in quality compared to the eastern side. It is of 

concern that the water quality in PZ191 has decreased significantly in 2017-2019, with EC rising from 

298 - 1840 µS/cm, and pH 5.5 dropping to 2.91. 

The 2007 approval of Moolarben Coal’s UG4 mine must be revisited and the groundwater 

modelling, subsidence and strata depressurisation predictions and long term impacts on the 

Goulburn River reassessed by an independent scientific organisation such as the CSIRO or 

university. 

 

Figure 1: Location of MCM and UCML longwall mines; monitoring bores PZ105, 
PZ103, PZ191 & PZ179, UCML east pit and Figure 2: Cross-section (blue line) 
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Figure 2: Shows the decrease in SWLs (mAHD) of bores monitoring the Triassic 

groundwater as a function of distance from the Goulburn River over time 
(2001 – 2017) with a reversal of the hydraulic gradient away from the river, 
towards the depressurised underground mine, and >15m drop in SWLs 
within 500 metres of the edge of the longwalls 

 

 
Table 1: Water quality of monitoring piezometers located in UG4. For location see 

Figure 1 (2017 MCC AMR) 

MCC UG4 
Piezometer Lithology 

Median 
EC 

Median 
pH 

PZ101C Lower Triassic 655 6.7 
PZ101B Upper Permian  761 7 
PZ102B Ulan seam 2440 6.6 
PZ103C Lower Triassic 350 6.6 
PZ103B Upper Permian  438 6.7 
PZ103A Ulan Seam 580 6.5 
PZ105C Lower Triassic 265 6.1 
PZ105B Upper Permian  235 5.6 
PZ105A Ulan Seam 317 6.2 
PZ 191 Ulan Seam 298 5.5 
PZ191 Feb-19 1840 2.91 
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Figure 3: Piper diagram of groundwater monitoring sites, show a close 
similarity between Triassic and Permian groundwater layers in PZ105ABC 
and PZ103C. 

 

Underground 4 – disposal of brine  

The proposed disposal of brine in UG4 and its natural migration to the north and east down dip 

towards the Goulburn River National Park and The Drip GDE represents a considerable risk that, over 

time, it would contaminate the groundwater and migrate into the surface water system. Whether this 

takes 10 years or 200 years is not the point. 

 The behaviour and mixing of multiple levels of connected groundwater overtime, in collapsed 

highly modified strata is extremely complex, and fundamentally impossible to predict with any 

certainty. This is even further complicated by the elevated position of UG4 at the headwaters of the 

Goulburn River, 225 kilometres long, that follows the dip in the sedimentary strata dips to the north 

east. MCC should not be permitted to defer the cost of its operations and risk of irreparable 

environmental degradation to future generations based on such an incomplete assessment, that relies 

on the same modelling parameters in question.  

MCM claim that “the storage of salt by-product from the water treatment process underground 

would be returning these salts to the groundwater system from which they were extracted”   is flawed. 

The activated and mobilised mixture of salts, metals and other pollutants created by the mining 

process is not the same as those contained and sequestered within the undisturbed coal seam and 

overburden. Coal seam extraction can cause a significant deterioration in the chemical characteristics 

of connected groundwater sources with various geochemical reactions accelerated by oxidation.  
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Connectivity between UCML East Pit and UG4 Coal seam 

The deterioration in the lower coal seam groundwater quality in PZ191 could be related to seepage 

from UCML original open cut or seepage from the ‘east pit’ void, where UCML stores their RO brine. 

The east pit has connectivity to the groundwater system through the coal seam (Tammetta, 2014) . 

UCML manages the water levels in the east pit below 370 mAHD to avoid leakage down-dip into 

their underground workings.  There is also potential connectivity between the east pit and the 

Goulburn River diversion at 380 mAHD, via river alluvium where the original river bed and diversion 

channel meet.  UCML has made a commitment to eventually back-fill and rehabilitate the east pit 

void post mining. The future interaction between the east pit water and coal seam groundwater 

(draining to the North and East beneath the river) and river alluvium requires further assessment.  

 

Conclusion 

• Additional mine discharge will increase salt loads in the Goulburn River and exacerbate an 

already vulnerable landscape with geological saline sources.  

• The disposal of RO waste brine in the underground mine will contaminate a valuable 

groundwater resource and has the potential overtime to migrate and discharge to surface 

waters. 

• The increase in mined coal from 21 -24 million tonnes will fuel destructive climate change. 

• The continued inference with the Triassic groundwater system in the Ulan area ignores the 

intimate connection between stream flow and salinity and the impact on stream salinity of 

removing the fresher low-salinity Triassic groundwater, providing base flow to the river. 

• The approval of UG4 should be voided and re-assessed due to inadequate modelling and 

suspect model parameters at the time of approval,  interpretation of groundwater data and 

validation of concerns expressed in the IHAP report 

• The project is in direct conflict with UN’s recommended actions to understand value and 

protect our rivers and connected groundwater systems. 
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APPENDIX: Tables & Figures referred to in body of report 
 

Copies of supporting documents provided 

Mackie, C. D., 2007. Moolarben Coal Mine Groundwater Assessment: Report to  Independent 
Planning Assessment Panel, Mackie Environmental Research Pty Ltd,  

 

Table 2:  Annual UCML groundwater extraction, mine water discharge, irrigation and 
total water use vs Coggan (GS210006) annual discharge (KinHill, 1998; Woodward-
Clyde, 1995; UCML, 2004; UCML, 2007; UCML, 2012; UCML, 2013; UCML, 2014; UCML, 
2015; UCML, 2016; UCML, 2017) 

UCML Annual 
Water balance  
(July to June) 

Total 
groundwater 

make 
(ML/year)1 

Mine water 
discharged to 

Goulburn River 
(ML/year)2 

 Irrigation 
(BIS) 

(ML/year) 

Total 
Mine 
Water 

output3 

(ML/year) 

Coggan 
Annual 

Discharge   
July-June 
(ML/year)  

            
1988 480 ? 0 ? 59900 

1995 1020 ~700 0 ? 16050 

2004 2870 3.5 1320 3560 6680 

2006 3250 1000 ? 6460 4090 

Jan-Jun 2007 2200 130 550 ? 160 

2009 3470 620 2200 ? 39600 

2011 4250 5400   9410 232100 
2012 5150 4300 1400 6310 124150 
2013 4550 4000 1400 8430 91400 
2014 6800 3850 1750 9980 16850 
2015 5940 6100 1260 9620 10100 
2016 6400 8020 710 10440 14950 
2017 6450 5600 1800 8080 69500 

The reporting year is July to June exception 2007.  
   1 Includes groundwater inflow from dewatering bores and seepage 

  2 includes water  discharged from LDP6 + LDP 19 (+ pasture irrigation at BIS) 
 3 total annual water use - licensed discharge, irrigation, shared to other mines, evaporation, CHPP, dust 

suppression, tailings, seepage to spoil  
 

 A1. Pre mining water quality and salinity in the Goulburn River 

Table 3 shows a comparison of water quality in the Goulburn River prior to 1982 at the Ulan 

gauging station (GS210046) and downstream at the Coggan stream gauge (GS210006) on the 

Goulburn River based on archival grab samples. This period includes the 1980-82 drought which was 

severe as the millennium drought, and below the 5th percentile (severe drought)  based on interpolated 

rainfall records for the upper Goulburn (Hutchinson and Xu, 2014). 

Pre-mining water quality data indicates the median EC at Ulan was 432 µS/cm or over 36% 

lower than that at the downstream Coggan gauge.  
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Table 3: Archival grab sample records Ulan 210046 & Coggan 210006 for the period prior 
to 1982 (NSW-Department-Water-Resources, 1994; NSW-Office-Water, 2008) 

Property/Site Ulan GS210046 Coggan GS210006 
Period  Jun 1968- Jul1982 Oct1969 - Jul1982 

Geometric Mean Annual Specific Yield (mm/y) 6.7 4.8 
Mean EC (µS/cm) 490±200 690±220 

Minimum EC (µS/cm) 200 145 
Median EC (µS/cm) 432 681 

Maximum EC (µS/cm) 1230 1306 
80th Percentile 580 1143 

 

Table 4 compares continuous river monitoring data at the Coggan stream gauge (210006) in the 

1969-1982 period to the more recent 2012- 2016 period. The data shows a 38 % increase in the 

median EC in 2012-2016 monitoring period. Based on the relationship between EC and stream 

discharge (Q) it is estimated that for the 2012 to 2016 period flows as high as 107 ML/d exceeded 900 

EC, while prior to1982 only flows up to 63 ML/d exceeded EC 900 16. The regulation of an arbitrary 

900 EC limit for mine water discharge has caused a rise in salinity levels during low flows at 

Coggan17.  

Table 4: Comparison percentile range EC & Q (ML/day) pre-mining (1969-1982) to 
mining (2012-2016) at Coggan 

Property 1969-1982 2012-2016 
Measurements 72 1688 
Median EC (µS/cm) 681 1091 
Mean EC (µS/cm) 690±220 1140±270 
Median stream discharge (ML/d) 40 38 
Geometric mean stream discharge (ML/d) 34 43 
Percentile salinity  ( when EC=900) 0.26 0.16 
Equivalent Q (ML/day) 63 107 
Q Percentile (%tile) 0.53 0.64 

 

Monthly grab samples at Gleniston site (21010017), seven kilometres downstream of mine 

discharge into Ulan Creek, were collected between 1993 and 2016 (Figure 4). These clearly 

demonstrate the effect of the changing regulations on EC. The impact of earlier untreated mine 

discharge on downstream water quality is clear with EC spiking over 2000 EC. From 2003 mine 

discharge was temporarily halted under a ‘nil discharge’ condition; with only an occasional release 

permitted. The conditions were altered after June 2007 to allow up to 30 ML/day excess mine water 

discharge, not to exceed 900 EC. While the extreme fluctuations have been damped post 2007, the 

mean EC is above the mean pre-mine river EC in the upper Goulburn (Table 4Error! Reference 

source not found.). 

                                                      
16 Maximum salinity limit of 900 EC is set by the Hunter Salinity Trading Scheme 
17 In the period 2012-2016 approximately 12,800 tonnes of salt was exported in mine discharge water 

(UCML, 2012; UCML, 2013; UCML, 2014; UCML, 2016) 
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Figure 4: Salinity (EC) in the Goulburn River @ Gleniston (Site 21010017) from 

monthly grab data for the period 1993-2017 (NSW Environmental Water 
Laboratory, Sydney) 

 

Figure 5 Comparison UCML mine water discharge with Goulburn River stream flow at 
Ulan DS gauge in 2014 
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Figure 5 compares the daily volume of excess mine water discharged by UCML to the daily 

flow volume recorded at the downstream gauge LP18/SW02 in the Goulburn River (2.4 km from 

Ulan Creek junction). This graph demonstrates that streamflow in the upper Goulburn during the dry 

year of 2014 was essentially mine water discharge The total daily mine discharge exceeded the 

downstream river flow on 49% of daily flows. On some days water discharged by the mine into Ulan 

creek did not reach the downstream river gauge.  

Table 5: Comparison of UCML & MCO calibrated hydraulic unit permeability and 
ratios. Note the significant differences in magnitude of the vertical to horizontal 
permeability ratios (Kh:Kv).. between UCML and MCO, this basically means that 
vertical movement and drainage of Triassic and upper Permian groundwater has 
been significantly limited in the MCO model. 

 
UCML 

  
MCO 

  UNIT Kh Kv RATIO Kh Kv RATIO 
  m/s m/sec Kh/Kv m/s m/s Kh/Kv 

Triassic upper 
(qtz) 2.3E-07 1.2E-07 2 5.79E-06 1.16E-09 5000 

Triassic lower 
(lithic) 9.3E-08 2.3E-09 40 2.3E-06 5.79E-10   4000 

Upper Permian 
Coal Measures 1.2E-09 5.8E-11 20 1.16E-07 2.89E-10 400 

 Permian coal 
measures 4.6E-09 9.3E-11 50 5.79E-07 1.16E-10 400 

Source: (MER, 2015; HydroSimulations, 2017) 

 
Figure 6: The pressure fall in mAHD in monitoring bores PZ179, located to the NE of 

MCOs UG1 mine from 2016 to 2018. Mining commenced in November 
2016. 
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Figure 7; Goulburn River @ Gleniston Site (21010017) – encrustations of evaporated 
salts deposited by capillary action during a period of low rainfall (Photo: 4 August 
2013 & 12 September 2017) 
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Figure 8: Location map of stream gauges and discharge points 

 

Figure 9: Mining Leases in the upper Goulburn. 
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