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EXECUTIVE SUMMARY 
 
This report presents the assessment by the Independent Monitor (IM) of the environmental 
performance of the McArthur River Mine (MRM) during the 2010 operational period, which 
extends from October 2009 to September 2010.  However, it also includes observations 
made during a site inspection carried out on 30 and 31 May 2011.  This is the fourth 
consecutive annual report produced by the Independent Monitor. 
 
The environmental performance of the MRM operation is assessed via: 

• annual site inspections; 

• technical review of data and documentation provided to the Independent Monitor; 

• discussions with McArthur River Mine and the Department of Resources (DoR); 

• MRM’s compliance with commitments made in the annual Mining Management Plan; 
and 

• MRM’s efforts to improve on environmental performance each year. 
 
Outcome of MRM compliance assessment  
As in previous years, MRM have demonstrated a high level of procedural compliance with 
their commitments made in the annual Mining Management Plan (MMP).  Only one non-
compliance was identified in this audit; this relates to a lack of shaping of the surface of the 
tailings storage facility (TSF) Cell 1 cover.  Nine commitments were considered to be 
incomplete compliances. 
 
Review of the Department of Resources 
For this audit, the Department of Resources again provided the Independent Monitor with 
thorough and appropriate administrative procedures used to check the monitoring and 
approvals of the MRM operation.  Check monitoring of the MRM operation for surface water 
and groundwater impacts appears to be generally appropriate.   
 
A compliance audit of MRM undertaken by the DoR was also supplied to the Independent 
Monitor and this audit was reviewed together with two site inspection reports.  While the audit 
and inspections appeared to have been carried out appropriately in line with procedures, the 
Independent Monitor has made recommendations for more thorough and complete reporting 
from the DoR. 
 
Outcome of technical audit  
Many areas of environmental performance of the operation appear to be improving with each 
audit.  The areas of monitoring considered to have an adequate environmental performance 
include: 

• flora and fauna monitoring both at the mine site and at Bing Bong Port; 

• surface water monitoring; 

• fluvial sediment monitoring; and 

• structural monitoring of the river diversions. 
 
However, there are many more improvements still to be made and many aspects of the 
monitoring program are considered to be below leading practice standards (DRET, 2011).   
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Adverse impacts of seepage from the Tailings Storage Facility (TSF) have been detected in 
Surprise Creek.  Seepage monitoring in 2005 and 2007, as well as measurement and 
modelling during the past year, clearly shows that soluble sulfate, zinc and, potentially, lead 
and cadmium are seeping into Surprise Creek.   
 
Dust from operations at the run of mine (ROM) pad and crushing plant, and also historically 
from the TSF, is being expressed in stream sediments in both Barney Creek and Surprise 
Creek.  Both of these chemical inputs from the mining activities have adversely impacted the 
macroinvertebrates in Surprise Creek.  Ongoing action for rectification of dust emissions and 
seepage from the TSF is strongly recommended.   
 
Other remaining issues that are considered significant and to require immediate action 
towards rectification include the: 

• volume of water stored in Cell 2 of the TSF remains a concern as there is considered to 
be an extreme risk of embankment failure or overtopping of the spillway; 

• visual method for classification of NAF/PAF waste rock is of concern as it poses the 
potential for misclassification; 

• progress of acidification of the tailings and delineation of the treatment options; 

• generation of fugitive dust emissions from the PACRIM area, and, to a lesser extent, 
the Bing Bong Port concentrate storage shed; 

• structural integrity of the Bing Bong Port dredge spoil pond walls; 

• slow progress of revegetation on the McArthur River diversion; and 

• inadequacy of reporting of many routine monitoring programs.   
 
Additional recommendations and issues are identified in the technical review section in the 
body of this report. 
 
MRM continue to show a genuine willingness to improve their environmental performance 
and have made efforts to follow up on many of the recommendations made in past 
Independent Monitor Audit reports.  MRM and the DoR are strongly advised to consider all of 
the recommendations in this report and make concerted efforts to rectify the issues identified. 
 
In 2012 the Independent Monitor will review the performance of the mine operation for the 
2011 operational period, and will follow up on the recommendations made in this report. 
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Recent incidents reported by MRM to the Department of Resources, in addition to the 
continued seepage from TSF Cell 1, have demonstrated that the current and near-term 
impacts on surface water quality are those of “neutral mine drainage (NMD)”, that is increased 
salinity and the presence of sulfosalts, rather than that of acidic drainage. 
 
During the reporting period, MRM has documented the following measures at the TSF to 
reduce the risk for increased impacts on the surrounding surface water system(s): 

• installed seepage recovery bores along Surprise Creek to the north of Cell 1; 

• completed the initial clay capping of Cell 1 as a dust control measure; 

• reduced the water retorting to Cell 2 by increasing the tailings density up to 54%; 

• commenced tailings deposition in thin laminar layers to increase consolidation and 
improve water evaporation; 

• commenced mechanical evaporation using sprinklers and maximising water surface 
areas; 

• installed a new water drain in the western part of the TSF to intercept water seepage and 
return water back to Cell 2; 

• maintained the eastern drain with water being returned to Cell 2; 

• installed sumps and pumps in areas of localised seepage to capture and return the 
seepage to Cell 2; and 

• commenced a feasibility study of the installation of (proposed) evaporation fans. 
 
The presentation and interpretation of surface water monitoring and management by MRM in 
the reporting period has demonstrated improvement in 2009-2010. 
 
Similar to the monitoring and management of groundwater, the implementation of the WMP 
has coincided with major improvements in the reporting and presentation of surface water 
monitoring at MRM. 

9.1.1 Surface water monitoring recommendations 
Overall, the Independent Monitor concurs with the discussion and presentation of natural 
surface and artificial water monitoring provided in the WMP.  The following are observations 
and recommendations arising from the review of the 2010/2011 WMP: 

• the Independent Monitor understands the purpose of removing data from the longer term 
trend analysis associated with “cease to flow” monitoring times, as monitoring during 
these periods is likely to demonstrate “spikes” in concentrations of salinity and dissolved 
heavy metals—that is through evapoconcentration.  However, this data should be 
provided on the trend charts in the report as these can demonstrate whether the “spikes” 
are only associated with “cease to flow” occasions, or are part of a longer term trend in 
changing water quality; 

• adjustments to the surface water monitoring program should be implemented by adding 
sampling points directly under the bridge over Surprise Creek downstream from Cell 1 of 
the TSF—location of the observed salt crystals by NT Environment Centre, and also 
additional sampling points on the drainage line where the seepage from the Northern 
OEF was reported on—incident from MRM to DoR; and 

• quality assurance and control reporting should be presented and discussed.  As 
described in previous Independent Monitor reports, a discussion on the quality, 
precision, accuracy and reproducibility of results is an essential component of water 
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monitoring.  The aspects of the QA/QC reporting should include comparison of field to 
laboratory results—i.e.  TDS/EC, field pH to laboratory pH, relative per cent differences 
between discrete and intra-laboratory, blind duplicate samples, and findings of the 
laboratory’s quality control reporting. 

 

9.2 Review of groundwater monitoring and management 
The following documents have been reviewed as part of the groundwater component of the 
Independent Monitor’s audit for 2009-2010: 

• MRM P/L Sustainable Development Mining Management Plan 2010/2011; 

• MRM P/L Sustainable Development Water Management Plan 2009; 

• URS Australia P/L Bing Bong MLN1126 Hydrogeological Investigation prepared for MRM 
P/L, report 42213945, dated 21 February 2011; 

• URS Australia P/L Development of a Water Management Plan prepared for MRM P/L, 
report 42213885, dated 23 December 2009; 

• Coffey Geotechnics McArthur River Mine – Draft Groundwater Review prepared for 
MRM P/L, report GEOTLCOV24123AA-AB, dated 29 September 2010; 

• Golder Associates Hydrogeochemical Investigation of the Tailings Storage Facility, 
McArthur River Mine prepared for MRM P/L, report 107633048-003-Rev0, dated 17 June 
2011; and 

• data sets and field reports—i.e.  Excel spreadsheets, copies of completed field 
monitoring records, etc. 

9.2.1 Groundwater monitoring program overview 
The objectives of MRM’s groundwater management program are to: 

• monitor the impacts of groundwater abstraction; 

• determine the impacts of any contaminants in shallow aquifers; 

• assess the effectiveness of TSF seepage control systems; and 

• assess potential impact of the establishment of the northern OEF. 
 
The objectives of groundwater management are consistent with those stated in the 2005-2008 
AER (MRM, 2008) reviewed as part of previous Independent Monitor audits.  Overall, the 
presentation and interpretation of groundwater monitoring and management at MRM has 
improved compared to the 2008-2009 operational period, which was itself a significant 
improvement on the reporting for the 2005-2008 operational period.  Because the significance 
of water to both MRM’s operational effectiveness and potential environmental impact cannot 
be overestimated, the introduction of a separate water management report—the Sustainable 
Development Water Management Plan—has been a welcome addition to the reporting of the 
environmental performance of the MRM operation. 
 
Groundwater monitoring locations, including those recently constructed by Golder Associates 
at the TSF and URS Australia at the Bing Bong Port dredge spoil dumps, are presented in 
Figures 4a and 4b. 
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9.2.2 Review of URS Mine Water Management Plan 
As described in section 5.2 of MRM’s Sustainable Development Water Management Plan, the 
objectives for this program were: 

• to develop a surface water and groundwater modelling plan; 

• to identify groundwater inflow to the existing mining operations, both open cut and 
underground; 

• to develop a monitoring system to manage water for current and future mine 
requirements; and 

• to determine the effects of water management strategies on the Djirrinmini waterhole. 
 
The works undertaken by URS Australia in 2009 included: 

• a site visit; 

• a review of additional information collected from the site visit including new bores, 
geotechnical investigations and aquifer intersections within the open pit; 

• construction and calibration of a groundwater model of the proposed pit, which extends 
to the Djirrinmini water and the current bore fields located within the palaeochannel and 
fractured rock aquifers; 

• development of a mine dewatering design and monitoring strategy for the open pit, mine 
site and bore fields; and 

• a report on the results of the groundwater modelling and predicted groundwater impacts 
to the Djirrinmini water, incorporating a strategy for a modelling plan—surface water and 
groundwater—for other site requirements which was to provide the basis for a Site Water 
Management Plan. 

 
Some of the major conclusions and recommendations arising from the URS study included: 

• the G Stage development requires cut-back into alluvial sections of the McArthur River 
and in part, highly transmissive palaeochannel sediments: the H Stage development will 
require further excavation into palaeochannel sediments and is also likely to intersect 
basal palaeochannel gravels; 

• based on calculated groundwater inflows to the underground workings of 2 500 to 
4 000 kL/day, the average estimated groundwater inflows to the current mine range from 
5 300 to 6 800 kL/day, and could range between 8 900 and 10 400 kL/day at completion 
of G Stage; 

• groundwater drawdown—assumed to be within the bedrock aquifer(s), as this is not 
stated—is modelled to be greatest near the end of the G Stage, when mining intersects 
the palaeochannel sediments but generally confined to the bounds of the mine inner 
levee.  Limited groundwater drawdown (<0.1 m) was predicted at Djirrinmini waterhole in 
2013; 

• calculated peak open-pit pond volumes of up to 77 ML/day were calculated for February 
2009, with a total 2008–2009 wet season pond volume of 724 ML for the open pit; 

• predicted combined surface water and groundwater inflows would increase from 2.4–
3.0 GL/year (2009) to 4.2–4.8 GL/year at the end of G Stage, and an excess of mine 
water would need management; 
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• the OPSIM model needed to be updated to include surface water and groundwater pit 
inflows and, based on this update, determine the capacity overflow for mine water 
storages; 

• dewatering spears or bores may be required to lower hydrostatic head pressures in the 
alluvial palaeochannel sediments ahead of mining, which would also assist with wall 
stability and limit seepage into the pit—section 3.6.16 of WMP states that six dewatering 
bores were planned for construction in 2010, and further dewatering bore planned details 
are in section 3.6.17 and 3.6.18 of the WMP; 

• groundwater within the horizontal drain holes should be managed to reduce erosion and 
stability issues within the western pit wall; 

• water discharge licenses were recommended to be in place before the 2009-2010 wet 
season to manage excess mine water discharge; 

• irrigation and wetland polishing systems—prior to waterway release—should be 
investigated to manage excess mine water volumes; 

• surface-water catchments within the mine should be managed to reduce the amount of 
clean water becoming impacted from flowing over mineralised areas; 

• a mass balance of mine water is required to determine the volume that could be 
discharged off-site during the wet season; and 

• monitoring of open pit flows and quality is required to assist with this mass balance. 
 
Section 5.2 of the WMP describes where MRM is following-up on and addressing the 
recommendations made by URS, which is commended. 
 
Overall, the Independent Monitor agrees with the conclusions and recommendations made by 
URS in their Development of a Mine Water Management Plan report and makes the following 
comments and recommendations: 

• there is little information regarding the process of model calibration and uncertainty 
analysis.  It is noted that sections 6.3.5 and 6.3.6 of the report describe model calibration 
and the model limitations respectively, however there is no description of what 
parameters were adjusted during the calibration and their effect on the level of certainty 
in the model; 

• it has to be assumed that the model inputs, layers and other data are based on the 2005 
hydrogeological investigations undertaken by URS during the environmental approvals 
process for the mine expansion— that is those in the References section of the report— 
if this is the case, it should be stated; 

• given the above, there is no detail about which bores have been used in the model 
development and update; and 

• the modelled end-of-dry-season groundwater contours in Figures 15, 16 and 17 of the 
report have significant sharp bends and corners, which indicate anomalous locations 
used in the model development.  This is evident around the TSF—which is partly 
understandable given the historic seepage and proximity to Surprise Creek—the OEF, 
and between the airstrip and the TSF.  These anomalies have not been explained in the 
report, and their affect on the contouring should have been assessed during calibration 
by temporarily removing them from the model, or modifying their parameters to reflect 
steady-state and/or observed conditions. 
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9.2.3 Review of the Coffey Geotechnics review of the URS report 
In 2010, Coffey Geotechnics undertook a review of groundwater conditions at MRM, which 
included a site inspection, review of historic reports, review of the (then) recently undertaken 
mine water management plan and models by URS, and observations and recommendations 
regarding overall groundwater management—particularly dewatering. 
 
The Independent Monitor concurs with the observations and recommendations made by 
Coffey Geotechnics, and acknowledges MRM for undertaking this work as the use of an 
external reviewer at this site, particularly to provide comment on predictive numerical 
modelling, is considered a prudent and valuable step in the groundwater modelling process. 
 
The recommendations made in this study include: 

• preparation of plans indicating the groundwater levels, reduced to mAHD, recorded in 
alluvial and bedrock bores at the end of the dry and wet seasons, that is biannually; 

• preparation of hydrographs showing the variation of groundwater levels with time in 
bores at the TSF, within alluvium in the flood levee, in bedrock near the pit, and outside 
but near the flood levee—also the inclusion of the recent bores installed in and beneath 
TSF Cell 1; 

• recording groundwater inflow to the underground workings and to the mine pit plotted 
over time and annotated to indicate key events in the mine development; 

• development and review of the existing groundwater monitoring plan including 
installation of: 

o continuous water level monitoring devices in selected bores; 

o continuous water level monitoring devices in the underground workings; and 

o monitoring bores behind the west wall of the pit; and 

• assessing the capability of the underground workings to provide storage of excess water 
through reviewing current water quality within the workings and river gauging records to 
identify likely acceptable durations and rates of discharge of current stored water. 

 
The Independent Monitor concurs with these recommendations, and also with the comments 
and recommendations made regarding the URS Development of a Water Management Plan 
(2009) report.  As stated in Coffey’s comments, “the results of calibration are not discussed 
and no comparison of measured and modelled groundwater levels is presented, nor is a 
comparison of modelled pit inflow with those interpreted from monitoring records.” 
 
It is recommended that during any future mine groundwater modelling updates, which will be 
needed during the development of additional stages and also the Third Phase expansion, 
currently being assessed, that a third party review of groundwater management, such as that 
done by Coffey Geotechnics, be undertaken again. 

9.2.4 Review of URS Australia Bing Bong Port hydrogeological investigation 
As described in section 5.2.3 of the WMP, in 2010, URS Australia undertook a hydrogeological 
investigation of the Bing Bong Port facility, including the dredge spoil ponds and the loading 
facility.  As stated in the URS report, the aims of the study were to: 

• use information obtained from drilling and sampling from boreholes located at four sites 
to characterise the hydrogeology underlying the dredge spoil stockpile area and the 
runoff pond at Bing Bong Port; 
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• use information obtained from drilling and sampling from the boreholes to identify 
potential contaminant migration pathways; and 

• apply simple groundwater flow models to delineate potential migration routes and travel 
times of groundwater from the Dredge Spoil Stockpile Area and Bing Bong Site Runoff 
Pond to potential receptors. 

 
The quality of information presented and interpretation of field and laboratory results within this 
report is very poor and the report is severely lacking in the following areas: 

• there are no laboratory transcripts; 

• there is no discussion regarding quality control and assurance; 

• the bore construction details provided are poor and completely inadequate for a 
hydrogeological investigation; 

• the groundwater contours provided are incorrect and do not account for potential 
hydrostatic mounding within the dredge ponds; 

• no field tests were carried out to estimate hydraulic conductivity—these would have been 
much more appropriate than relying on assumed data; 

• the use of the NEPC (1999) groundwater investigation guidelines for livestock use is a 
poor use of published guideline criteria.  The ANZECC 2000 Guidelines for fresh and 
marine waters are more recent and more suitable for an initial assessment of the 
groundwater quality; 

• there is no discussion on groundwater quality and chemistry apart from salinity and 
dissolved metals; and 

• the desktop discussion on the “existing environment” is limited to surface water and a 
poor discussion on groundwater.  There is no reference to published soil, groundwater or 
geological maps and reports, which are standard and essential in any hydrogeological 
investigation. 

 
Consequently, the Independent Monitor recommends that the findings in this report be 
disregarded until further monitoring is undertaken as part of MRM’s routine monitoring, and the 
results of the surface water and groundwater monitoring are incorporated into the next WMP 
(2011/2012). 

9.2.5 Review of Golder Associates’ TSF hydrogeochemical study report 
As a result of the Independent Monitor’s request under section 6.4 of the IMACs, MRM 
commissioned Golder Associates to undertake a hydrogeochemical investigation of TSF 
Cell 1.  As stated in section 3.0 of Golder’s report, the objectives were: 

• to determine background conditions of solid phase and groundwater up-gradient of the 
TSF; 

• to collect solid phase tailings, underlying and down-gradient geology and groundwater 
samples from within the TSF and in pre-existing bores to determine the: 

o depth to groundwater and groundwater quality; 

o quality of tailings pore water and groundwater levels in and below the TSF; and 

o quality of the solid phase samples and potential for these samples to generate acid 
mine drainage (AMD) or to attenuate AMD generation;  
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• to use geochemical methods to determine whether there is natural attenuation of soluble 
contaminants from the tailings in the geological units below the TSF; and 

• using measured field parameters, develop an understanding of the hydrogeology of the 
TSF and underlying geological strata to model breakthrough curves of contaminants 
from the TSF to Surprise Creek.  The modelling was limited to sulfate (SO4

2-), lead (Pb) 
and zinc (Zn), as these were considered to be the key elements of concern. 

 
Key findings in the Golder report were: 

• attenuation velocities were modelled for the average arrival times of dissolved Pb and Zn 
from the TSF at Surprise Creek, for 2092 and 2189 respectively, that is 97 and 194 
years after initial tailings deposition; 

• the tailings can be considered as non-acid forming (NAF), despite the high proportions of 
sulfide.  This is understood to be due to the high proportions of dolomite and the 
presence of secondary carbonates such as cerrusite, smithsonite, bassinite and gypsum; 

• neutral and saline drainage is considered to be the primary form of seepage and impact 
associated with TSF Cell 1.  This is understood to be due to the presence of neutral to 
alkaline pH in the seepage, elevated concentrations of SO4, Ca and Mg, and the 
presence of sulfosalts such as alunite in the tailings and at the seepage expression at 
Surprise Creek; 

• the variability in concentrations of cadmium (Cd), Pb and Zn in monitoring bores is 
considered to be due to the variability in porosity and preferential pathways, thereby 
varying the attenuation and adsorption of these metals onto the solid phase; and 

• the fractured bedrock underlying the alluvium, within which the current seepage 
mitigation strategies exist, is reducing the effectiveness of these strategies through the 
occurrence of high porosity preferential pathways, therefore seepage is still evident 
between the TSF and Surprise Creek and at Surprise Creek. 

 
The recommendations from this study included: 

• MRM to undertake a feasibility assessment of re-processing the tailings in TSF Cell 1, 
particularly if the concentrations of Pb and Zn are economically viable.  This may lead to 
the removal of Pb and Zn from the resulting residue and removal of pyrite during flotation 
in reprocessing, which will enable remedial works to be conducted on TSF Cell 1; that is, 
the placement of a liner; 

• construct a diversion of Surprise Creek further to the north-east of the current seepage 
recovery system to allow the existing creek channel to act as a larger interception trench, 
and then pump the collected seepage water back onto the TSF; 

• construct a cut-off trench around the perimeter of the TSF to intercept seepage so that it 
can be pumped back to the mill; construct a physical barrier to retain saline seepage 
within the TSF footprint by filling the trench with bentonite or locally sourced clays, as 
well as a permeable reactive barrier using a range of materials to attenuate 
contaminants in the barrier; 

• using a limestone or calcium-rich cover on the TSF to provide a source of alkalinity; 

• incorporate the Golder installed monitoring bores into the current MRM groundwater 
monitoring program; and 

• use kinetic tests to gain a greater understanding of the sorption and attenuation 
characteristics of the underlying alluvium and bedrock. 
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The Independent Monitor makes the following comments on the Golder Associates’ 
hydrogeochemical study report: 

• there is little to no discussion about the physical hydrogeological setting of the TSF and 
its association with the hydrogeochemical modelling.  Given the significance of the study, 
a conceptual model should have been developed and a comparison made with findings 
from previous studies—that is, the URS 2005 seepage study—as well as a comparison 
of field observations with published and desktop information.  In addition, the aspects of 
the conceptual model that are presented are incorrect.  Aspects of the conceptual model 
that are considered to be essential include, but may not be limited to: 

o groundwater potentiometric contours, including those piezometers within the TSF 
Cell 1; 

o description of the physical hydrogeology within, underlying and outside the TSF—
that is, is groundwater confined, semi-confined or unconfined?; 

o the aquifer/water-bearing zone thicknesses; 

o provision of the field data, including pH, EC and redox potential recorded during 
sampling; and 

o comparison of field data with laboratory data; 

• there is no discussion on quality assurance and quality control; 

• there is no comparison of the findings of this study with, or consideration of historic 
studies such as URS seepage modelling (URS, 2005) and Soil Con investigation 
(2007b); 

• there is no discussion about calibration and uncertainty analysis of the model used; 

• monitoring bore MW1 appears to be incorrectly constructed, with the screen crossing 
several stratigraphies.  If this was due to drilling difficulties, or otherwise, an explanation 
of the construction method at this location should be provided; 

• the screened interval at MW5 is within the dolomitic siltstone, and the screened interval 
at MW4 is within the tailings.  The most significant aquifer for conducting tailings 
leachate, that is the clayey-gravel to gravel lense lying above the siltstone, is not 
mentioned; 

• the ionic balance—that is the percentage difference between cations and anions—in 
samples MRMB1–500 and MRMB1–1000 is greater than 10%, which is considered to be 
outside the acceptable range.  Although the laboratory transcripts state this, there is no 
discussion in a QA/QC section about these anomalous results by Golder Associates; 
and 

• most of the hydrogeochemistry and geochemistry is incorrect or poorly interpreted—see 
section 9.9.3 for further discussion. 

 
Overall, the Independent Monitor concurs with the recommendations of the Golder Associates 
hydrogeochemical study of the TSF, however there is the potential that an adverse outcome 
will occur sooner and be worse than that predicted in this consultant’s report—see section 
9.9.3 for further discussion. 
 
The current situation with regard to specialist reports on groundwater at the TSF is one where 
the seepage hydrogeology (flow) and seepage hydrogeochemistry have been assessed 
separately.  Due to the significance of the seepage and the need to continually improve the 
understanding of the hydrogeology and hydrogeochemistry of the TSF, these studies need to 
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be brought together by an organisation with competent and experienced hydrogeologists and 
geochemists.  Neither the Golder or the URS studies or reports have achieved this. 
 
The IM recommends that a separate and more robust hydrogeological and hydrogeochemical 
model and report should be developed and updated annually and that this report be provided 
as an appendix to MRM’s annual WMP with the findings incorporated into the body of the 
report, including actions to address the recommendations made. 

9.2.6 General groundwater management conclusions and recommendations 
The general conclusions and recommendations for groundwater monitoring and management 
include: 

• quality control and quality assurance has not been presented or discussed.  As 
described in previous Independent Monitor Audit reports, a discussion on the quality, 
precision, accuracy and reproducibility of results is an essential component of 
groundwater and water monitoring reporting in general.  This includes, but may not be 
limited to, a discussion on the comparison of field and laboratory measurements—that is 
pH in the field and laboratory, TDS/EC ratios—relative percentage differences between 
discrete and intra-laboratory blind duplicate samples, and findings of the laboratory’s 
quality control reporting and data set evaluations for confirmation of inconsistencies; and 

• groundwater contours in each separate formation, but particularly the bedrock and the 
alluvium, need to be presented at least bi-annually; at the end of wet and end of dry 
seasons.  These can also be used as a check against the predicted drawdowns in the 
updated URS groundwater model.  Separate groundwater contour figures using all 
available bores should be provided for the TSF, the regional monitoring network and 
Bing Bong.  These will enable greater interpretation of groundwater flow direction(s) and 
hydraulic gradients and, in turn, provide visual representation of the significant factors in 
groundwater impacts from the MRM operations.  This is a recurring recommendation by 
the Independent Monitor and is yet to be adequately addressed. 

 

9.3 Review of dust monitoring 

9.3.1 Update since the previous audit 
With regarding to dust surveillance, the Independent Monitor is pleased to see that MRM have 
acted upon most of the recommendations made in the last audit report.  A summary of the 
issues indentified in the last report in relation to dust monitoring are presented in Table 4 along 
with the resultant outcomes or updates.   
 
TABLE 4 UPDATE ON IDENTIFIED ISSUES IN RELATION TO DUST 

MONITORING 
 
Independent Monitor Audit 
observation from 2010 
inspection 

Has the issue 
been resolved? Comment 

Tailings storage facility needs 
to be fully capped to prevent 
fugitive dust generation 

Yes 

Capping of Cell 1 is complete.  The intent of the capping 
is for dust suppression only, and is expected to result in 
reduction of contaminated dust – to be reported in the 

2011/2011 MMP. 


