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Disclaimer 
 

This document has been prepared for the exclusive use of AngloGold Ashanti Australia (“Client”) on the 

basis of instructions, information and data supplied by them.  No warranty or guarantee, whether express 

or implied, is made by the Authors with respect to the completeness or accuracy of any aspect of this 

document.  The Authors do not undertake or accept any responsibility or liability in any way whatsoever to 

any person or entity in respect of the whole or any part or parts of this document, or any errors in or 

omissions from it, whether arising from negligence or any other basis in law whatsoever. 
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Executive Summary 
 
A panel of mining and environmental industry consultants has conducted a peer review of 

the following document: 

Donato, D.B. (2010). Re-calibration of Sunrise Dam Gold Mine central discharge thickened 

cyanide and salinity operating parameters: re-certification with the International Cyanide 

Management Code. Donato Environmental Services, Darwin. 

The Peer Review Panel (PRP) is comprised of 

• Mr Tom Gibbons (Veritas Metallica Pty Ltd);  

• Dr Owen Nichols (Environmental Management and Research Consultants); 

• Dr Stuart Halse (Bennelongia Environmental Consultants); and  

• Mr Jamie Coad (Jamie Coad and Co). 

This peer review is essentially considering the recalibration of operating parameters 

recommended within the Causational Report.  It is noted that the Causational Report, peer 

reviewed as part of SDGM’s initial Code compliance process, refers to management 

recommendations within the context of an adaptive management process, which should be 

continually reviewed with new information and on-site data collection.  The PRP conclude 

that the current recalibration of SDGM’s operating parameters is consistent with this intent. 

The PRP has considered and commented upon each of ten recommendations within the 

review document.  Similarly, the PRP has considered and commented upon each of twenty 

recommendations within the Causational Report.  The PRP find that recommendations within 

the review document are appropriate, notwithstanding comments and qualifications within 

this report. 

Based upon review of existing data, information, and operating parameters, it is reasonable 

to conclude that the protective mechanisms as described in the initial certification reports are 

still effective, and that the WAD CN target values can be recalibrated to reflect the 80th 

percentile value of 100mg/l, and the 95th percentile value of 125mg/l. 
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1 INTRODUCTION 

AngloGold Ashanti Australia Limited (AGAA) requires a peer review of a technical report 

concerning the recalibration of operating parameters at the Sunrise Dam Gold Mine 

(SDGM).  Following a written request by Mr Mike LeRoy of AGAA, four qualified industry 

consultants accepted the task and were appointed by AGAA.  The makeup of the Peer 

Review Panel (PRP) is as follows: 

• Mr Tom Gibbons (Veritas Metallica Pty Ltd);  

• Dr Owen Nichols (Environmental Management and Research Consultants); 

• Dr Stuart Halse (Bennelongia Environmental Consultants); and  

• Mr Jamie Coad (Jamie Coad and Co). 

Mr Gibbons was nominated by AGAA as Lead Reviewer, and required to coordinate the 

Peer Review. 

The SDGM hypersaline central-thickened discharge (CTD) tailing system was the first to 

be peer reviewed and certified under the International Cyanide Management Code 

(Code) as a system that discharges WAD cyanide above the specified guideline of 50 

mg/l.  SDGM received full certification in March 2007. 

SDGM’s re-certification audit for the Code occurred during February 2010.  As part of 

this re-certification process, SDGM management engaged Donato Environmental 

Services (DES) to reassess the SDGM CTD tailing system operating parameters and 

make recommendations in the context of the Code, given the continuing lack of wildlife 

mortalities clearly attributable to cyanosis.  It is this reassessment that requires peer 

review. 

This report records the consolidated and agreed findings and comments of the PRP. 
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2 SCOPE OF WORK 

The defined scope of work is as follows: 

1. Each Reviewer to provide a statement of credentials; 

2. Each Reviewer to provide a statement of independence and no conflict of 

interest; 

3. Each reviewer to provide a written peer review report on the following 

document: 

Donato, D.B. (2010). Re-calibration of Sunrise Dam Gold Mine central 

discharge thickened cyanide and salinity operating parameters: re-certification 

with the International Cyanide Management Code. Donato Environmental 

Services, Darwin. 

(the “Recalibration Report”). 

Several additional documents were provided by AGAA for completeness and 

the benefit of the peer reviewers.  It is understood that whilst a formal review of 

these documents is not required, they will need to be read and referenced if 

applicable as part of the overall peer review process.  The provided documents 

are: 

(a) Donato, D.B., 2010, Synopsis: Management and monitoring of the Sunrise 

Dam Gold Mine tailings system in the context of the International Code 

Management Code, Donato Environmental Services, Darwin. 

(b) Donato, D. B., Gillespie, C. G. and Griffiths, S.R. 2006. ACMER Research 

Project: 58. A risk assessment of the effects of goldmining cyanide-bearing 

tailings solutions on wildlife. Sponsor's Report Case Study C, National 

Research Centre for Environmental Toxicology and ACMER, Brisbane [3], 

referred to as the Causational Report;  

(c) Donato, D.B. and Smith, G.B. (2007). Summary of Findings: ACMER Project 

58, Sunrise Dam Gold Mine Sponsor’s Report, AngloGold Ashanti Australia, 

Donato Environmental Services [5]. 
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(d) Donato, D.B. (2008). Sunrise Dam Gold Mine Tailings Facility: Compliance 

Review. Donato Environmental Services, Darwin. 

(e) Donato, D.B. (2009). Sunrise Dam Gold Mine Tailings Facility: Compliance 

Review, September 2009. Donato Environmental Services, Darwin. 

(f) Donato, D.B. (2009). Recalibration of Sunrise Dam Gold Mine central 

discharge thickened cyanide and salinity operating parameters: re certification 

with the International Cyanide Management Code. Donato Environmental 

Services, Darwin. 

(g) Donato, D.B. (2010). Review of Bat Activity at the Sunrise Dam Gold Mine 

Tailings System. Donato Environmental Services, Darwin; 

4. Hold a peer review teleconference to allow Peer Reviewers to discuss findings; 

and 

5. Provide a written consolidated Peer Review report. 
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3 PEER REVIEW PANEL FINDINGS 

 

3.1 Basis and Context 

The Recalibration Report describes suggested changes to some of the 

parameters and recommendations listed in the following two reports: 

• The Causational Report; and 

• The Summary of Findings Report. 

These two reports outline the findings and recommendations on which initial 

certification of SDGM was granted under the Code.  Since the issuing of the 

Causational Report, essentially three years of data, observation and operating 

experience has been collected.  In addition, DES has carried out annual reviews in 

September 2008 and August 2009.  This ongoing review has resulted in SDGM 

engaging DES to reassess the operating parameters and make recommendations 

in the context of the Code, given the continuing lack of wildlife mortalities clearly 

attributable to cyanosis.  The task of the PRP is to review suggested changes to 

operating parameters and recommendations designed to retain the protective 

mechanisms and provide the basis for the required monitoring and reporting. 

It is noted that the Causational Report, peer reviewed as part of SDGM’s initial 

Code compliance process, refers to management recommendations within the 

context of an adaptive management process, which should be continually reviewed 

with new information and on-site data collection. 

The PRP conclude that the current recalibration of SDGM’s operating parameters 

is consistent with this intent. 

 

3.2 Discussion 

Monitoring since the two reports were produced has continued to show no wildlife 

mortalities clearly attributable to cyanosis, so it is reasonable to continue to 
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conclude that the current operating systems and parameters only pose, at most, a 

very small risk to wildlife.  However, the question needs to be considered – has the 

risk to wildlife increased due to changes to any of the identified protective 

mechanisms? 

The previous reports required that the following parameters be met at CTD spigot 

discharge:  

• <70mg/l WAD CN for 75th percentile; 

• WAD CN not to exceed 90mg/l; and 

• TDS >90,000mg/l 

This WAD CN value is higher than the Code’s limit of 50mg/l but this has been 

deemed acceptable at several Code-certified mines in the region (SDGM, St. Ives 

and Kanowna Belle) due to the presence of protective mechanisms. 

The report provides comparisons with the St Ives hypersaline system (and by 

inference the Kanowna Belle system).  Given the geographical distance between 

the operations, the question arises of how comparable are the habitats and 

relative risk? 

The PRP note that ecologically, the three operations are in the same geographic 

division and bioregion, and the at-risk wildlife species are essentially the same 

throughout the Eastern Goldfields, thus validating this comparison.  However, it is 

recognised that site-specific risks and protective mechanisms must be considered, 

which is the case for the SDGM system. 

At SDGM, the protective mechanisms are:  

• There are minimal habitat provisions containing bioavailable cyanide 

(supernatant and wet tailing) for at-risk species; 

• Management procedures are maintained to minimise and reduce structural 

habitat diversity in the CTD tailing system; 
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• The minimal food provisions in cyanide-bearing substrates reduces the 

inadvertent ingestion associated with feeding in solutions and wet tailing; 

and 

• Hypersalinity eliminates the drinking of solutions. 

The fourth protective mechanism asserts that hypersalinity “eliminates” the 

drinking of solutions.  This raises the question of whether this should be 

“minimises” or “reduces to an insignificant quantity”? 

However, the PRP note that this terminology has been ratified by the peer review 

of the MERIWA M398 study.  The PRP further note that this report concludes that 

wildlife do interact (feeding on terrestrial bugs entrained in the tailing) but do not 

drink.  It is thus reasonable to maintain this terminology. 

With respect to wet tailing and supernatant solution, the protective mechanisms at 

SDGM appear to be hypersalinity and the toxicity of the supernatant to 

invertebrate life, which greatly reduces the chances that the tailing system might 

be used by wildlife as a feeding area.  The hypersalinity of the tailing system will 

not, in itself, prevent the occurrence of invertebrates (see Pinder et al. 2005 

Hydrobiologia 543, 1-24). 

Causal relationships were demonstrated for the four stated protective mechanisms 

in the initial, peer reviewed study.  By inference, increased risk to wildlife could 

result if any of these protective mechanisms cease or reduce in effectiveness. 

The Recalibration Report states that monitoring since initial certification has 

revealed that the following parameters, monitored at spigot discharge, have been 

outside of the operating parameters at some stage: 

• Salinity (four cases where values were <90,000mg/l); 

• WAD CN 

 

The PRP note that the recalibration report only considers the protective 

mechanism when salinity is above 90,000 mg/l, and strictly speaking, this is the 
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boundary of the peer review.  However, the occasions when salinity has been 

outside of the operating parameters, although very few, will likely require some 

clarification for Code auditors. What were the circumstances? Is there any pattern 

to this that might increase risk – i.e. links to particular weather events that may 

concurrently change wildlife presence or utilisation patterns?   

From a technical perspective, the relationship between discharge salinity and 

supernatant salinity should also be investigated.  Rainfall would reduce salinity in 

supernatant water and it is not known exactly at what salinities the water would 

become ‘drinkable’ by local species (although it is likely that after high rainfall 

events, the WAD cyanide concentration in supernatant water would be significantly 

diluted, and abundant water supplies would exist elsewhere).  The links and 

associated potential risk during periods of reduced salinity are not yet well 

understood at this site, and as such continued monitoring during these events has 

merit, as discussed later in this report. 

For example, if the volumes of water released are greater when cyanide is least 

concentrated, it is possible that over the past three years ducks and some other 

wildlife have used the tailing system only when cyanide concentrations have been 

60 mg/L or less. If this (perhaps unlikely) scenario is correct, then the field 

susceptibility of ducks using the SDGM tailing system to concentrations of 100 and 

125.5 mg/L cyanide is unknown. 

By contrast to salinity, the WAD CN values do represent an increase and, as noted 

above, an evaluation is required on the potential increased risk to wildlife.  This is 

consistent with the Code requirement that “any assertion that the 50 mg/l limit is 

unnecessary must be supported with comprehensive, daily inspection records 

demonstrating that there are no mortalities”.  If there is no increase in mortalities 

and no identified increase in risk, then the operating parameters can be 

recalibrated as described in the Recalibration Report. 

The recorded operating WAD CN discharge values are above the Code 

recommended figure of 50mg/l, and data from the Causational Report indicate that 

supernatant values above 50mg/l are therefore likely at times.  However, data 

provided show that the two highest SDGM discharge values of 170mg/l and 
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240mg/l were recorded more than three years ago.  Only two other values (140 

mg/l and 150mg/l) are outside the 95th percentile of 132mg/l for St Ives, where 

WAD CN values are generally higher and the TDS limit of 50,000mg/l is lower.  

However, as previously noted, care should be taken when comparing across sites 

as different wildlife utilisation (or potential utilisation) and risk factors may operate. 

A key question at SDGM is whether the increase in WAD CN discharge 

concentrations has resulted in any measurable increase in risk to wildlife?  The 

most reliable indicator of this is recorded mortalities and live visitations.  Over the 

whole time period since initial Code certification, there have been 1,354 wildlife 

observations recorded but no mortalities clearly attributable to cyanosis (one Red-

capped Plover was scavenged by a cat; its initial cause of death was not clear).  

The PRP also investigated the issue of the single Pelican mortality further with 

DES, and are satisfied that this is not clearly attributable to cyanosis, as noted in 

section 3.5 below.  Thus, by this measure, there is no clear increase in risk. 

Is the monitoring accurate?  As part of an adaptive management approach, 

balloons were used to test the effectiveness of monitoring by mill technicians and 

environmental staff.  This approach has been used elsewhere and is an 

acceptable method for assessing the efficiency of personnel in detecting whether 

significant mortalities are occurring (allowing for some bursting). 

This methodology is not perfect, and whilst recognizing that SDGM monitoring has 

probably under-estimated mortality by at least 15% (as this percentage of days 

were without records), and potentially substantially more (e.g. balloon detection 

rates were only 84%), the PRP conclude from the existing monitoring system and 

data that, if significant numbers of mortalities were occurring, or if mortalities were 

ongoing at low frequency, they would be recorded. 

In terms of the wildlife potentially at risk, David Donato provided data on the 

wildlife occurrence showing 18% of use was by ducks and 43% by small waders, 

with a further 5% by waders that may be typical inland salt-lake species such as 

Banded Stilt. No bats were recorded in the monitoring although other studies have 

shown they are present and they may be as much at risk as birds. Fifteen 

Eurasian Coots were observed over 4 occasions, which is surprising unless the 
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tailing system has experienced periods of lower salinity concentrations than 

suggested in Table 1 of the report. 

The training program appears to be taking place and providing observers with 

sufficient skills to conduct monitoring.  However, the PRP bring to the attention of 

SDGM some occasional systemic omissions.  The 2009 compliance report 

identified some small gaps in implementing the training; these should be 

addressed, e.g. as per corrective actions noted in Recommendation 19 of the 

appendix. 

So if there are no observed mortalities and the monitoring and training are being 

carried out as required, do the changes in WAD CN or salinity levels change any 

of the protective mechanisms and the associated risk to wildlife?  Any changes to 

the four protective mechanisms are considered below:  

• Habitat provisions containing bioavailable CN

• 

:  The report noted that spigot 

derived ponding has decreased, although at times it is still evident.  An 

open drainage system around the periphery of the CTD tailing system 

removes excess groundwater and contains WAD CN <1ppm.  The decant 

water is usually <20ppm.  Maintenance of high salinity values throughout 

the system should ensure that risk remains low, even if a small increase in 

WAD CN levels were to occur.  It is noted that the nature of the tailing 

storage facility, being central-thickened discharge, results typically in a 

supernatant pond much smaller than seen is a typical paddock-style tailing 

facilities, and therefore a significantly reduced potential habitat. 

Minimise structural habitat diversity

• 

:  This has been done and needs to be 

continued.  It is not directly related to any risk associated with changes to 

salinity or WAD CN levels, but represents an important ongoing protective 

mechanism. 

Minimal food provisions due to high WAD CN:  Any increases in WAD CN 

levels would, if anything, further reduce aquatic invertebrate utilisation of 

tailing solution (if this is possible) and decrease food availability, thereby 

decreasing attractiveness to wildlife.  However, no change in surface insect 
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availability and potential use by bats would be likely.  This is discussed 

further below.    

• Hypersalinity

 

:  Apart from the four instances noted earlier, hypersalinity at 

discharge has remained above the recommended 90,000mg/l TDS, so this 

protective mechanism should still be effective, despite the recorded 

changes in WAD CN.   

Investigation of the Fimiston tailing system by Donato et al. (2009, Ecotoxiicoloy 

and Environmental Safety 72, 1579-1586) suggested that the primary protective 

mechanism was cyanide concentrations of < 50 mg/L.  Shorebird species such as 

Red-capped Plovers and Red-necked Stints use hypersaline environments and 

forage in wet hypersaline areas. A secondary protective mechanism was that 

waterbirds do not drink saline water (Donato et al. suggested a threshold of 59,000 

mg/L above which birds would not ingest water, based on studies at one lake). 

Several species, including Banded Stilt and Red-necked Avocet will feed in water 

with salinities >100,000 mg/L. It should be recognized that while drinking will not 

be a significant source of cyanide intake, foraging could potentially be for species 

such as these if sufficient food was available.  Therefore, if the tailing system 

supported aquatic invertebrates, some mortalities of several bird species would be 

expected.  However, David Donato stated that no invertebrates occur within the 

SDGM tailing system because the system is toxic to all invertebrate life.  All food 

sources in the area will be blown in by wind. 

Overall, apart from the comments below relating to bats, it is reasonable to 

conclude that the protective mechanisms as described in the initial certification 

reports are still effective, and the three years monitoring data supports the 

assertion that frequent deaths of significant numbers of wildlife will not occur at 

SDGM if the same pattern of cyanide discharge continues to occur (i.e. the 

scenario on which re-calibration report is based). 

The Bat Activity Report describes bat monitoring conducted over 12 months from 

October 2008 to October 2009.  The study concludes that bat activity is much 

lower over the hypersaline CTD tailing system compared with a control site, as is 
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the extent of feeding and drinking activity.  It is reasonable to conclude that risk to 

bats from feeding on surface insects and/or drinking, is small.  However, the study 

has a number of limitations, some of which are pointed out.  These include: 

• Difficulties in identifying some species; 

• Extensive variability in bat use patterns exists between nights; 

• Little is known about bat CN toxicity thresholds; 

• The survey method only enables assessment of relative abundance; 

• Variation in seasonal activity was expected but has not yet been observed; 

and 

• A relatively large gap in sampling of 6-7 months occurs between October 

2008 and April/May 2009. 

Also, it can be seen from Figures 1 and 2 in the Bat Activity Report that the 

difference between some species on the CTD tailing system and Control sites, for 

example Tadarida australis, is much less than two orders of magnitude, 

particularly considering the limitations in assessing actual abundance. 

The Causational Report notes that, for insectivorous bats, “concentrations above 

26ppm WAD CN in ‘fresh’ mine waste solutions are likely to be acutely toxic to this 

guild”. Thus, all other factors being equal, it is reasonable to take a precautionary 

principle approach and conclude that risk to bats may be greater than risk to other 

species for which the WAD CN toxicity threshold is closer to 50mg/l. 

The PRP recommend that, in the light of these factors, together with the higher 

WAD CN levels, seasonal monitoring of bats should continue until patterns of use 

and associated risks for this group are fully understood.   

Overall, it can be concluded from the review of operating parameters that the 

WAD CN target values can and should be recalibrated to reflect the 80th 

percentile value of 100mg/l, and the 95th percentile value of 125mg/l.  The change 

from 75th percentile values (within the Causational Report) to 80th and 95th 

percentile parameters was queried by the PRP.  It has been confirmed by DES 

that the reason for this change is to standardize data with other relevant scientific 
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studies, thus allowing for cross-comparison and expansion of data sets where 

appropriate.  This approach is reasonable, and does not compromise the validity 

of conclusions drawn from the Recalibration report. 

The recalibration approach, subject to peer review, is consistent with an adaptive 

management process defined in the Causational Report, and in this instance there 

is a precedent for the use of 80th and 95th percentile values at both Kanowna 

Belle and St. Ives. 

 

3.3 Recalibration Report Recommendations 

The Recalibration Report describes a revised set of recommendations for 

maintaining protective mechanisms at the SDGM CTD tailing system, following re-

calibration as previously described.  The following is a list of said 

recommendations, with commentary from the PRP. 

Recommendation 1

The PRP accept this recommendation, on the understanding that the protective 

mechanisms described in the initial certification reports are still effective and that 

cyanide-induced wildlife mortality occurs, at most, only sporadically and in very low 

numbers.  However, it is noted that no upper operating limit exists.  There is 

concern that a circumstance may arise where a number of consecutive days of 

discharge above 125.5 mg/L WAD cyanide occur.  Therefore, the PRP 

recommend that the recalibration report be revised in consideration of this 

concern, and that a target upper operating limit be specified. 

. The target is to discharge WAD cyanide concentration below 

100 mg/L on 80% of operational days, and below 125.5 mg/L on 95% of 

operational days. 

The PRP note that within the current SDGM Cyanide Management Plan 

(SD_PR_PD_CM_PRO_017_Cyanide Management Plan Ver 3.0, March 2010), 

management controls for WAD CN levels are outlined in Section 4.4 (pg 21-28).  

Therefore, the PRP recommend that whenever a value above 125.5 mg/L is 
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recorded, SDGM will need to take immediate and appropriate action to ensure that 

WAD cyanide concentration is less than 125.5 mg/L by the following day. 

 

Recommendation 2

The PRP consider this recommendation appropriate.  The PRP note that there is 

merit in continuing to gather data to improve understanding of the relationship 

between salinity concentration and WAD CN concentration, particularly during 

non-typical operating conditions. 

. Maintain discharge salinity above TDS of 90 000 mg/L and 

monitor daily. 

The PRP further note that SDGM are required to respond accordingly to 

decreases in tailing salinity caused by significant rainfall events.  The PRP 

understand that this response is documented in SDGM’s Cyanide Management 

Plan.     

 

Recommendation 3

The PRP consider this recommendation appropriate whilst discharge exceeds 50 

mg/l WAD CN. 

. Daily monitor WAD cyanide concentration at discharge to the 

tailings system. 

 

Recommendation 4

The PRP consider this recommendation appropriate. 

. Duplicate tailings samples (WAD cyanide and TDS) to be 

taken from the spigot discharge point. 
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Recommendation 5

The PRP consider this recommendation appropriate.  The PRP note the 

importance of this recommendation, particularly if WAD CN discharge levels 

change.  Seasonal monitoring of bats should continue until patterns of use and 

associated risks for this group are fully understood and the likelihood of cyanide-

related mortalities is shown to be acceptably low. 

. Daily wildlife monitoring by trained staff. 

 

Recommendation 6

The PRP consider this recommendation appropriate. 

. Incorporate intensive monitoring by external experts in the 

event of cyanide-related wildlife mortality. 

 

Recommendation 7

The PRP consider this recommendation appropriate.  The PRP further note that 

this data is important for Code compliance and to continue to improve 

understanding of any links between operating parameters and impacts on wildlife. 

. Wildlife monitoring data management 

 

Recommendation 8

The PRP consider this recommendation appropriate and suggests that training 

includes a requirement to identify, to species level, any wildlife considered likely to 

be at risk.  There must be an emphasis on the importance of recording the 

occurrence of these species daily, together with any mortalities and other routine 

wildlife monitoring data. 

. Environmental and technical staff wildlife monitoring training 

 

Recommendation 9

The PRP consider this recommendation appropriate. 

. Manage supernatant surface area to less than 2 Ha 
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The PRP have reviewed the SDGM log sheet relevant to this management 

initiative (SD_EN_FOR_013 - ACMER Wildlife Inspection), and recommend that it 

be enhanced by adding a simple guideline to assist personnel to arrive at a 

supernatant surface area estimate.  

 

Recommendation 10

The PRP consider this recommendation appropriate. 

. Minimise infrastructure in the vicinity of cyanide-bearing 

habitats 

 

3.4 Causational Report – Revision of Recommendations 

The Recalibration report discussed the original recommendations contained within 

the Causational report, with commentary on each, and a recommendation to 

retain, retain and refine, or remove.  This is contained within the appendix of the 

Recalibration report, entitled ‘Appendix: Management recommendations of the 

Causational Report (ACMER P58 study)’. 

The following is a list of said recommendations, with commentary from the PRP. 

 

Recommendation 1

The Recalibration Report recommends that this be retained as recommendation 2 

and re-worded as follows: 

: Manage (tailings) spigot discharge salinity similar to that 

experienced during this project. It was above 139 000 TDS for 75% of sampled 

days. It is recommended not to discharge tailings below 90 000 ppm total 

dissolved solids (TDS) if WAD cyanide discharge concentration is to exceed 50 

ppm without protective measures. 

Recommendation 2. Maintain discharge salinity above TDS of 90 000 mg/L and 

monitor daily. 
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The PRP consider this amendment appropriate, and note that it is consistent with 

retention as Recommendation 2. 

Recommendation 2

The Recalibration Report recommends that this be removed on the basis that 

hypersaline protective mechanisms were found to be effective on spigot-derived 

pooling and supernatant, which was conclusively researched and documented as 

part of the MERIWA M398 project, thus rendering the recommendation 

superfluous. 

: Consider strategically managing spigots to stop the formation 

of spigot-derived ponding on the periphery of the CTD. 

The PRP consider this revision appropriate.  However, it is noted that this 

recommendation is good operating practice, and encourages SDGM to continue 

this practice where practical. 

 

Recommendation 3

The Recalibration Report recommends that this be retained with recalibrated 

discharge parameters, becoming Recommendation 1. 

: Limit WAD cyanide at the discharge spigot at 70 ppm for 75% 

of the time and do not to exceed 90 ppm. 

The PRP consider this revision appropriate, and note that it is consistent with 

retention as Recommendation 1. 

 

Recommendation 4

The Recalibration Report recommends that this be removed on the basis that this 

recommendation is not necessary to either maintain or monitor the protective 

mechanisms. 

: Daily salinity monitoring in the mill process circuit. 

The PRP consider this appropriate.  The PRP further note that salinity monitoring 

of the SDGM CTD tailing system remains important. 
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Recommendation 5

The Recalibration Report recommends that this be retained, becoming 

Recommendation 3. 

: Daily cyanide monitoring at the spigot discharge point. 

The PRP consider this recommendation appropriate, and note that it is consistent 

with retention as Recommendation 3.  The PRP suggest that SDGM also monitor 

(at a lesser frequency) WAD CN levels in process water, particularly if process 

water is used for tailing pipeline flushing. 

 

Recommendation 6

The Recalibration Report recommends that this be removed on the basis that this 

recommendation is not necessary to either maintain or monitor the protective 

mechanisms. 

: Restrict wildlife access by maintaining fencing of cyanide-

bearing water bodies. 

The PRP do not support this recommendation, as it is considered that the fence is 

integral to the protective mechanisms of the SDGM CTD tailing system.  The PRP 

consider that the current electrified perimeter fencing around the SDGM CTD 

tailing system provides an important physical barrier to protect wildlife, and note 

that this forms part of SDGM’s Cyanide Management Plan.  The PRP further note 

that the requirement and appropriateness of a fence is considered within the 

typical Code audit process.   

 

Recommendation 7

The Recalibration Report recommends that this be removed on the basis that 

hypersaline protective mechanisms were found to be effective on spigot-derived 

pooling and supernatant, which was conclusively researched and documented as 

: Manage supernatant surface area to less than 2 Ha. 
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part of the MERIWA M398 project, thus rendering the recommendation 

superfluous. 

The PRP find this inconsistent with the stated intent to retain this recommendation 

earlier in the Recalibration report.  The PRP recommend that this practice be 

retained as Recommendation 9 as originally stated. 

 

Recommendation 8:

The Recalibration Report recommends that this be removed on the basis that this 

recommendation is not necessary to either maintain or monitor the protective 

mechanisms. 

 Minimise infrastructure in the vicinity of cyanide-bearing 

habitats. 

The PRP find this inconsistent with the stated intent to retain this recommendation 

earlier in the Recalibration report.  The PRP recommend that this practice be 

retained as Recommendation 10 as originally stated. 

 

Recommendation 9

The Recalibration Report recommends that this be removed, on the basis that the 

CTD tailing system within its perimeters is completely covered with tailing.  Bare 

ground creating islands no longer exists, thus rendering this recommendation 

redundant. 

: Restrict wildlife access by flattening raised earth and dry 

tailings piles that form islands in the CTD. 

The PRP consider this appropriate. 
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Recommendation 10

The Recalibration Report recommends that this be removed on the basis that 

hypersaline protective mechanisms were found to be effective on spigot-derived 

pooling and supernatant, which was conclusively researched and documented as 

part of the MERIWA M398 project, thus rendering the recommendation 

superfluous. 

: Daily cyanide monitoring of spigot-derived ponding 

supernatant. 

The PRP agree that daily monitoring of the spigot-derived ponding supernatant 

may not be required, given the above argument.  However, the PRP note that 

occasional excursions in WAD CN concentration have been recorded in 

supernatant pond samples, although no mortalities were observed in these 

instances.  Thus, the PRP consider ongoing monitoring of supernatant water 

bodies for both salinity and WAD CN is important to continue to improve the 

understanding of the relationship between discharge and supernatant 

concentrations.  This monitoring could occur at a frequency deemed appropriate 

by DES, and the PRP note that such information would be particularly useful 

during non-typical operating practice. 

 

Recommendation 11

The Recalibration Report recommends that this be removed on the basis that the 

critical measure is cyanide concentration at discharge to the CTD tailing system 

(now recommendation 3), not the mill process circuit.  It is asserted that, although 

good practice, this recommendation is not necessary to either maintain or monitor 

the protective mechanisms. 

: Monitor mill cyanide dosage rates daily. 

The PRP consider this appropriate.  However, the PRP note that such practice is 

an industry standard, and is required for Code compliance within other Code 

Standards of Practice. 
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Recommendation 12:

The Recalibration Report recommends that this be retained with amended 

wording, becoming Recommendation 4. 

 Duplicate tailings samples to be taken from the spigot 

discharge point. 

The PRP consider this revision appropriate, and note that it is consistent with 

retention as Recommendation 4. 

 

Recommendation 13

The Recalibration Report recommends that this be removed on the basis that 

hypersaline protective mechanisms were found to be effective on spigot-derived 

pooling and supernatant, which was conclusively researched and documented as 

part of the MERIWA M398 project, thus rendering the recommendation 

superfluous. 

: Monitor rainfall-induced ponding on inactive tailings areas. 

The PRP consider this revision appropriate, but note that opportunistic sampling of 

such ponding, consistent with comments on Recommendation 10 above, will 

further improve understanding of the SDGM CTD tailing system.  

 

Recommendation 14

The Recalibration Report recommends that this be removed on the basis that the 

defined task has been completed since certification and is no longer necessary. 

: Sample dry tailings. 

The PRP consider this appropriate. 

 

Recommendation 15:

The Recalibration Report recommends that this be retained, becoming 

Recommendation 5. 

 Daily wildlife monitoring by trained staff. 
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The PRP consider this appropriate, and note that it is consistent with retention as 

Recommendation 5. 

 

Recommendation 16

The Recalibration Report recommends that this be retained, becoming 

Recommendation 6. 

: Incorporate intensive monitoring by external experts in the 

event of cyanide-related wildlife mortality. 

The PRP consider this appropriate, and note that it is consistent with retention as 

Recommendation 6. 

 

Recommendation 17

The Recalibration Report recommends that this be retained, becoming 

Recommendation 7. 

: Wildlife monitoring data management. 

The PRP consider this appropriate, and note that it is consistent with retention as 

Recommendation 7. 

 

Recommendation 18

The Recalibration Report recommends that this be removed on the basis that 

emergency procedures for maintaining salinity are best developed by SDGM and a 

prescriptive recommendation is not necessary and may be counterproductive. The 

salinity threshold necessary is now provided in recommendation 2.  It is asserted 

that the existence and appropriateness of emergency response is best assessed 

through the (Cyanide Code) auditing process - Standard of Practice 8. 

: Preventative wildlife emergency planning. 

The PRP consider this appropriate.  The PRP note that the 2009 Management 

Review concluded that this requirement is met through the existence of the Cyanide 

Management Plan, Section 4.4.  The PRP note that the existence and 



AngloGold Ashanti Australia Limited  Page: 22 
Consolidated Peer Review Report 
Re-calibration of SDGM CTD tailing system cyanide and salinity operating parameters 
July 2010 

 

 

 

appropriateness of emergency response is assessed within Standard of Practice 8 

of the Code. 

 

Recommendation 19:

The Recalibration Report recommends that this be retained, becoming 

Recommendation 8. 

 Environment and technical staff wildlife monitoring training. 

The PRP consider this appropriate, and note that it is consistent with retention as 

Recommendation 8. 

 

The Recalibration Report recommends that this be removed on the basis that, 

although good practice, this recommendation is not necessary to either maintain or 

monitor the protective mechanisms. 

Recommendation 20: Public dissemination. 

The PRP consider this appropriate.  The PRP note that, consistent with comments 

on Recommendation 18 above, this requirement is assessed within Standard of 

Practice 9 of the Code. 
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3.5 General Comments and Corrections 

The following is a list of comments and corrections specific to the Recalibration 

Report.  This list is provided to give AGAA suggestions on the report content and 

format, and to alert SDGM to related findings. 

No. Page Comment 

1.  i The Report title seems to be missing some terminology – a 
suggested addition (underlined) is as follows: 

Re-calibration of Sunrise Dam Gold Mine central-thickened 
tailing system cyanide and salinity operating parameters: re-
certification with the International Cyanide Management Code. 

2.  6 There is mention of “fresh peripheral discharge tailings 
systems” – for avoidance of doubt, it is suggested that this be 
changed to “fresh water” as applicable. 

3.  6 The wildlife cyanosis impact formula references a Human 
health guideline (ref 14) – this should be checked with DES to 
check for validity. 

4.  6 Equation 2 is a little confusing – it is re-written in what is 
believed is an equivalent equation below.  This has been 
proposed to and accepted by DES. 

Impact0 = ƒExposurefpd  x  ( [CN WAD] < 50ppm) 

  

5.  6 The final sentence is unclear – it is recommended that this be 
clarified and re-phrased. 

6.  9 It is noted that a CTD and Storm Water Pond routine 
inspection was missed by mill technicians – this is a systemic 
alert to SDGM operations. 

7.  9 The final sentence states that “‘this coupled with 
environmental staff observations provides the evidence….” – it 
is unclear whether this refers to decoy balloon observations, 
or the lack of observed wildlife deaths. 

8.  10 Paragraph 3 – the term “statical” should read “statistical”. 

9.  11 The first paragraph refers to 80% and 95% percentiles – this 
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No. Page Comment 
should be changed to 80th and 95th percentiles. 

10.  11 The term “formulae” in the second paragraph should be 
changed to “formula”. 

11.  11 The report notes that the SDGM CTD tailing system has no 
supernatant (water body).  This is not strictly correct, and 
whilst a typical central supernatant pond is not present, the 
report should reflect the presence of a (significantly smaller 
and typically peripheral) supernatant pond. 

12.  11 The term “attenuated” should read “attenuator” 

13.  12 The first sentence “…of a possible 1,187..” It is inferred that a 
term is missing – likely to be “days” or “occasions”. 

14.  12 It is noted that occasional physical entrapment of kangaroos 
in slurry is documented at many other operations, including 
non-gold operations that contain no cyanide. 

The review report references a Pelican death within the 
SDGM system, but states that it is not attributed to cyanide. 

Further clarification on this matter was sought from DES.  It is 
subsequently noted that the species is only found in the region 
after significant rainfall usually associated with cyclones, 
where it feeds on fish in temporary lakes formed by post-
cyclonic rain-bearing depressions.  DES conclude that this 
solitary Pelican, a fish eater, had essentially become lost 
searching for water bodies containing fish and starved to 
death.  DES conclude that the CTD tailing system is not their 
habitat, they do not drink (and the solution is well below 
10mg/l WAD CN) and don’t feed in tailing (i.e. mud type) 
habitats. 

15.  15 Recommendation 9 – The question arises of the methodology 
of estimating supernatant surface area, and whether it is 
sufficiently accurate for the purposes of this recommendation. 

Further clarification from DES confirms that the estimate is a 
simple geometric estimate (by eye).  It is recommended that 
SDGM provide a simple guideline to assist personnel to arrive 
at an estimate. 

 

16.  16 Recommendation 3 – the words ‘and do not to exceed’ do not 



AngloGold Ashanti Australia Limited  Page: 25 
Consolidated Peer Review Report 
Re-calibration of SDGM CTD tailing system cyanide and salinity operating parameters 
July 2010 

 

 

 

No. Page Comment 
seem right, although they are the same in all the reviewed 
reports.  
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