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EXECUTIVE SUMMARY  

This quarterly Environment Report (QER) for the Angas Zinc Mine (AZM) summarises the results of the 

environmental monitoring program between January and March 2015Σ ŀǎ ǊŜǉǳƛǊŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ aƛƴŜΩǎ tǊƻƎǊŀƳ 

for Environmental Protection and Rehabilitation (PEPR). 

Terramin Australia Ltd ceased mining operations at AZM on September 30th, 2013, with the site placed into a 

Care and Maintenance phase. 

This QER reflects the environmental monitoring requirements outlined in the Mine Care and Maintenance Plan 

(MCMP), which has been submitted to the Department for State Development (DSD), formerly the Department 

for Manufacturing, Infrastructure, Trade, Resources and Energy (DMITRE) in July 2014. 

The Tailings Storage Facility surface area remains at approximately 3,000m2, with the RL of the TSF decant pond 

at 67.6m, as of the 31st March (Appendix I). 

The water level in monitoring bore DH2 was at 44.4m (measured from the bore collar) on the 16th March and 

underground in the mine void has reached the 71 RL. Pumping from the bores back into the mine void remained 

off for the quarter. 

ATC Williams visited site in February to complete the annual Tailings Storage Facility Audit and the AZM mine 

void groundwater model is currently being updated by Australian Groundwater Technologies Throughout the 

quarter, weed control has occurred to reduce any potential fire fuel loads and weed numbers. 

Principal Officer of Mine Closure, Antonia Scrase (DSD) conducted a quarterly compliance visit on Monday, 9th 

February, with an SCCC meeting held in Strathalbyn on the 19th February. The meeting focused on the recently 

resubmitted Mine Closure and Completion Plan. 

The Environment and Community 5ŜǇŀǊǘƳŜƴǘ ǎǳōƳƛǘǘŜŘ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ ǘƘŜ tǊŜƳƛŜǊΩǎ /ƻƳƳǳƴƛǘȅ Excellence 

Awards in Mining and Energy for Environmental Excellence for the work Terramin has undertaken in regards to 

the conceptual phytocap TSF cover design.  Terramin has been shortlisted as a finalist. Environment and 

Community Superintendent Matt Daniel was invited to present to a judging panel in March on the conceptual 

design. The winner is to be announced in April. 

 

 

 

 

 

 

 

 

 

The cover of this QER shows a photo taken by Joe Ranford of an Eastern Bearded Dragon (Pogona barbata) 

onsite in early March.  
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BACKGROUND 

This is the first QER for 2015 and represents the period from January to March 2015 (Quarter 1). This report is 

prepared for the Strathalbyn Community Consultative Committee, the Department for State Development and 

ǘƘŜ ¢ŜǊǊŀƳƛƴ .ƻŀǊŘ ƻŦ 5ƛǊŜŎǘƻǊǎΦ ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǊŜǇƻǊǘǎ ƻƴ ¢ŜǊǊŀƳƛƴΩǎ ŎƻƳǇƭƛŀƴŎŜ ǎǘŀǘǳǎ ŀƎŀƛƴǎǘ ǘƘŜ ƳŜŀǎǳǊŀōƭŜ 

criteria outlined in the recently completed Mine Care and Maintenance Plan submitted as an addendum to the 

PEPR in July 2014. 

1. MINING AND MINE VOID ACID AND METALLIFEROUS DRAINAGE 

Production ceased at the Angas Zinc Mine (AZM) on the 30th of September 2013. As part of the ongoing Acid and 

Metalliferous Drainage management strategy the mine void has been allowed to refill with ground water seep.  

Filling the void has been assisted with additional water sourced from onsite bores which have been pumped into 

the mine void at approximately 4 L/s to manage potential oxidisation.  During this time the water has been 

monitored for level and pH. During the latest mine void visit the water level was at the 71 RL, with a measured 

pH of 6.71. 

As the water level has risen to the 75 RL, the pumps injecting water into the void were managed to ensure the 

water level remains lower than the Standing Water Level (SWL) in Bore DH2, this maintains a cone of depression 

which ensures ground water continues to flow into the dewatered zone. The water level remained at the 75 RL 

throughout the quarter, and resultantly, no water was pumped into the mine void in quarter 1. This aligns with 

the requirements outlined in Australian Groundwater Technologies Groundwater Closure Plan (Appendix A, Care 

and Maintenance Plan). As predicted in the modelling, the mine void water level has continued to rise steadily 

(Figure 1-1). 

Water was detected in the monitoring bore DH2 in June 2014. This bore is utilised to monitor the mine void cone 

of depression recovery, as well as monitor any occurrence of Acid and Metalliferous Drainage related to the 

mine void. Bore DH2 had a standing water level of 51.56 m, measured from the bore collar, on the 30th of 

December (Figure 1-2). Samples of the water were taken in early December and results are currently being 

reviewed by Australian Groundwater Technologies. The data will be used to verify and/or recalibrate the 

groundwater recharge and quality modelling, undertaken by Australian Groundwater Technologies.  

Terramin continue to monitor the water levels in Bores DH2, DH3 and a bore previously used near the pastefill 

plant, which targets the 140 RL decline void. Figure 1-2 demonstrates how the water is rising in correlation with 

each other. Figure 7-2 shows the location of DH2, DH3, LG2 and the Pastefill line which is being monitored to 

assist with updating the required groundwater/mine void recovery model. 

Understanding the evolution of Acid and Metalliferous Drainage is important to understand the long term 

environmental impact. AMD is characterised by low pH water and high concentration of SO4
2, Fe and other 

dissolved metals in water quality data.  Water samples collected from the mine void and monitoring boreholes 

DH2 and DH3 (Appendix B) are tested to determine the extent that AMD is occurring in the mine void.  

The most recent NATA accredited laboratory results collected from the mine void reveal a pH of 6.71 and a 

sulphate concentration of 3,150mg/L (27th February 2015). Samples were also taken from the 140RL (via the 

Pastefill line) in the mine void indicated a neutral pH of 7.36 and a sulphate concentration of 1,070mg/L (3rd 

March 2015). The full suite of results is currently being reviewed by Australian Groundwater Technologies to 

update the mine void groundwater model, which will be submitted to DSD for review as part of the Care and 

Maintenance and Closure Plan requirements in the forthcoming quarter. 

Overall, the results to date show that ground water reintroduction efforts have been successful and that the 

current groundwater quality is near model predictions, indicating that the modelling was a useful exercise. 
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Currently water quality results are within parameters that was anticipated, that is, close to quality of pre-mining 

baseline monitoring. 

 

Figure 1-1: Mine void pH and Reduced Level 

 

Figure 1-2: DH2, DH3 and Pastefill 140 RL line 
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Figure 1-3: Location of DH2, DH3, the 140 RL Pastefill line and the mine drives 
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2. SURFACE WATER 

Q1 surface water monitoring continued under the new sampling requirements documented in the Care and 

Maintenance PEPR. The EPA requested that the monitoring regime be changed to a paired t-test between 

Hogben and Croser along the Angas River, using three samples at each site. This change was included in the Care 

and Maintenance PEPR and also the Closure Plan. The t-test indicates whether the samples are significantly 

different from each other (that is, the p-value is lower than the t-value, which results in a rejected hypothesis 

that there is an impact), the testing indicates whether the mean values of the samples taken at Croser 

(downstream) are higher than upstream at Hogben. There were no surface flows leaving site during the quarter. 

Points monitored are at the silt retention dam overflow point and the surface water flows from the STEDS 

wetland. 

Quarterly surface water sampling was undertaken in January along the Angas River, at Hogben 

(upstream/control) and Croser (downstream) (Appendix B). Analytical results for each site are located below 

and indicate that there is no significant difference in the levels of potential contaminant indicators between 

upstream (Control point) at Hogben and downstream and Croser. Metals which are under detectable limits 

include arsenic, cadmium, zinc and selenium. 
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Table 1: Surface water assay results and t-test values 

Date Jan-15  

Site Units 

Croser 
1  

Croser 
2 

Croser 
3 

Mean 
Croser 

Hogben 
1 

Hogben 
2 

Hogben 
3 

Mean 
Hogben p-value t-value 

pH pH 7.09 7.97 7.94 7.666667 7.83 7.84 7.83 7.833333 0.619835 4.302653 

EC-L us/cm 4470 4490 4470 4476.667 4000 4000 4000 4000 0.000196 4.302653 

TDS-180 mg/L 3030 2560 2650 2746.667 2340 2230 2210 2260 0.04471 4.302653 

Turbidity NTU 3.2 4.2 9 5.466667 2.1 3.9 2.2 2.733333 0.313369 4.302653 

SO4-D mg/L 120 120 120 120 113 114 114 113.6667 0.002759 4.302653 

As-T mg/L 0.001 0.001 0.002 0.001333 0.001 0.001 0.002 0.001333 
Under detectable 

limits 

Cd-T mg/L 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 
Under detectable 

limits 

Cu-T mg/L 0.001 0.001 0.001 0.001 0.001 0.003 0.001 0.001667 0.42265 4.302653 

Pb-T mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.001333 0.42265 4.302653 

Zn-T mg/L 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Under detectable 

limits 

Mn-T mg/L 0.139 0.057 0.322 0.172667 0.041 0.086 0.031 0.052667 0.326105 4.302653 

Se-T mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Under detectable 

limits 

Fe-T mg/L 0.17 0.13 0.78 0.36 0.05 0.09 0.09 0.076667 0.300429 4.302653 

NOX-N mg/L 0.05 0.05 0.05 0.05 0.2 0.2 0.24 0.213333 0.006598 4.302653 

TKN-N mg/L 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Under detectable 

limits 

N-T mg/L 0.4 0.4 0.4 0.4 0.6 0.6 0.6 0.6 
Under detectable 

limits 

P-T mg/L 0.12 0.11 0.13 0.12 0.08 0.08 0.08 0.08 0.020204 4.302653 

____ Under detection limits 
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3. GROUNDWATER 

The environmental monitoring plan outlined in the Care and Maintenance Plan for Angas Zinc Mine requires, 

where access is possible, quarterly monitoring of RG1, RG2, RG3, RG4 and RG8. The weekly water level 

monitoring of DH2 for three months after water has been detected in the well has been completed, however, 

regular monitoring of DH2, DH3 and the Pastefill line which targets the 140 RL has continued throughout the 

quarter. 

Measurements undertaken for the quarter in January demonstrate a continuity of the patterns of most 

parameters from previous quarters in RG1, RG4 and RG8. pH levels have decreased slightly since last quarter, 

however, still within leading indicator limits. RG5 and RG6 remain void of water. Cadmium levels in RG8 have 

remained constant, after a slightly higher result was obtained in August. All water levels remained within PEPR 

criteria and below the leading indicator levels. RG1, RG4 and RG8 did not exceed the drawdown beyond a one-

metre band of 2006 levels (Appendix E). Land access was not available for RG2 and RG3. 

Since water was detected in DH2 in June, the standing water level has risen in line with the mine void and 

presently stands at 44.4m, measured from the bore collar, as of the 16th of March. Samples taken from DH2 last 

quarter reveal a pH of 7.58, which is slightly higher than the pH of the mine void at the same time (6.98). Sulphate 

(SO4) levels have slightly increased since the previous sample taken in July 2014, at 1,990mg/L (increased from 

1,690mg/L). Samples were taken using a bailer instead of a pump as the bore casing in DH2 was constrained, 

not permitting the pump to reach the SWL. The bore constriction also restricted the ability to purge DH2. 

As mentioned in section 1, the full suite of results are currently being reviewed by Australian Groundwater 

Technologies to update the mine void groundwater model, which will be submitted to DSD for review as part of 

the Care and Maintenance and Closure Plan requirements in the forthcoming quarter. The data will be compared 

and analysed against the groundwater recharge and quality modelling, and used to confirm or recalibrate the 

model. 
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4. NOISE 

As outlined in the Care and Maintenance addendum to the PEPR (approved March 2015), noise monitoring has 

ceased through the Care and Maintenance phase. There were no noise related complaints received 

throughout the quarter. 

5. PUBLIC HEALTH AND NUISANCE 

Terramin installed a new High Volume Sampler (HVS) at the beginning of September. The HVS measures lead, 

TSP and PM10 levels over a 24 hour period every three days. In addition to the HVS, twelve Dust Deposition 

Gauges (DDGs) remain installed both onsite and offsite and sampled monthly for Total Insoluble Matter (TIM) 

and lead. Locations of all dust monitors can be seen in Appendix F. All leading indicators and compliance limits 

remain as per the PEPR requirements.  

The water truck continues to be available for dust suppression, if upon visual inspection it is deemed 

necessary. 

DUST DEPOSITION GAUGES 

Total Insoluble Matter remained under the NSW best practice guidelines of 4g/m2/month (leading indicator 

criteria) for all deposition gauges, with the exception of DDG6 in February. DDG6 is located on the western 

side of the Mineral Lease (in Appendix F).  

Dust limits are in compliance at all other DDGs, including DDGs 8 and 11 located closest to DDG6, and with no 

earthworks, mining activities or general operations other than the Care and Maintenance environmental 

monitoring ongoing at AZM, dust measured is a result of activities external to AZM. 

Offsite lead deposition throughout the quarter was below the leading indicator limits at all DDGS. There was a 

slight increase observed in DDG10, however, DDG10 is located amongst the residential area to the north of the 

ML. With no other spikes observed in DGGs located onsite, and as described above, no earthworks, mining 

activities or general operations other than environmental care and maintenance occurring, it is unlikely the 

increase in lead can be attributed to activities at AZM.  

HIGH VOLUME SAMPLER 

Throughout the quarter there has been no instance of particulate lead levels above the PEPR criteria. 

There has been no instance of PM10 or TSP levels above the PEPR criteria.  
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6. WASTE DISPOSAL AND HAZARDOUS SUBSTANCES 

There was no waste removed from site throughout the quarter. 

7. TSF WATER / ACID MINE DRAINAGE 

TSF DECANT POND 

The Reduced Level (RL) of the TSF decant pond was 67.2 m RL on the 31st of March, details in Appendix I.  

TSF SEEPAGE DRAIN FLOWS 

The seepage drain flows in the TSF have remained significantly lower when compared to the mine being 

operational. This pattern can be expected to continue while AZM remains in Care and Maintenance.  

SURFACE AREA 

Weekly visual estimation methodology has continued with the surface area approximately 3,000 m2 on the 31st 

of March, and thus the surface area of the TSF decant pond remained below the compliance limit of 15,000m2 

throughout the quarter. 

TSF GROUNDWATER MONITORING BORES 

TSF bores were sampled and analysed monthly through quarter 1. The results from the TSF bores were within 

ranges typically recorded since operations began in 2007 (Appendix J), with the exception of TSF D, which has 

again measured an increase in the arsenic level in February (0.018mg/L) 

As the arsenic level has exceeded the leading indicator limit, which was determined in the 2012 PEPR, we have 

forwarded on the results to TSF experts ATC Williams, who will review the data to determine whether there is 

any risk regarding the TSF. 

Again, this has caused us to investigate the levels of arsenic historically recorded in the local area. 

As TSF water quality testing reveal relatively low levels of arsenic (0.013mg/L) in January, and the results 

received from resampling of TSF D in January, and then again in March (two samples had results of 0.01mg/L 

and 0.006mg/L respectively), also demonstrated low levels of arsenic, Terramin are of the opinion that the 

arsenic is likely to be related to naturally occurring background levels of arsenic, as well as the inverse 

relationship analysed last quarter between rainfall and arsenic levels. Rainfall for February 2015 was the 

lowest it has been recorded since January 2009 (0.4mm/month). 

The analysis of historic arsenic data was been included again from last quarter and is outlined in the textbox 

below. 

Upon internal review of AZM TSF D historic data, graphed in Figure 7-1, an inverse relationship appears 

apparent between arsenic levels and rain events. Arsenic levels appear to decrease in response to rain events, 

and increase when the weather has been drier. This is shown markedly around June and July in 2012, where 

arsenic levels dropped dramatically after a larger than average monthly rainfall. This is also evident in June and 

July 2013. Supporting this hypothesis is the increase in arsenic levels in November 2012, when the weather 

became significantly much drier. The year 2014 has been, on average, a drier year when compared to previous 

years, and with a much lower rainfall over winter 2014, the water in the tertiary aquifer monitored by TSF D in 
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all probability has become stagnant, not ǊŜŎŜƛǾƛƴƎ ǘƘŜ ƴƻǊƳŀƭ ǎŜŀǎƻƴŀƭ άǊŜŎƘŀǊƎŜέ ƻŦ Ǌŀƛƴ water, resulting in 

accumulating arsenic levels.  

To put the arsenic numbers into context it should be noted there is much natural variability in the Strathalbyn 

region, for example the PEPR criteria for Arsenic in the regional monitoring bores is 0.90 mg/L with a leading 

indicator of 0.038 mg/L. This indicates that at least some of the regional bores have much higher numbers pre 

mining that the 0.029mg/L in early December 2014 and 0.018mg/L in February 2015 detected in TSF D.
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Figure 7-1: TSF D arsenic levels v monthly rainfall
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TSF PAF TESTWORK RESULTS 

¢ƘŜ ŦƛŜƭŘǿƻǊƪ ŀŘǾƛǎŜŘ ōȅ hΩYŀƴŜ /ƻƴǎǳƭǘŀƴǘǎ όwŜǾƛŜǿ ƻŦ ¢ŜǊǊŀƳƛƴΩǎ !½a a/atΣ нлмоύ ŎƻƴǘƛƴǳŜŘ ŦƻǊ ǘƘŜ 

quarter. The methodology requires a 2:1 paste to be made from the tailings with either distilled water 

(pH(field)) or hydrogen peroxide (pH(fox)) and a pH reading taken after any reactions have taken place. 

Specifically, the procedure provides: 

¶ A core of tailings material to be taken from settled tailings; 

¶ Samples required from the top 100mm and bottom 700mm of the core; 

¶ Any rainfall in the days prior to sampling to be recorded; 

¶ Monitor the locations every quarter for the first year post operations and every six months 

thereafter; 

¶ Provide all data in a spreadsheet to DSD upon completion of each monitoring round. 

The testwork is covered by an Occupational Health and Safety risk assessment and an approved Job Hazard 

Analysis is in place to ensure sampling is conducted safely. Only locations which can safely be accessed are 

included in each monitoring round. 

The locations of the testwork and the raw data can be seen in Appendix L. The graph below (Figure 7-2) 

demonstrates that while there were lower pH locations through the middle of the year, the tails acidity 

currently remains between 3.5 and 7.3pH. As to be expected, there is a steady pattern towards the TSF settled 

tailings becoming more acidic, as the tailings dam continues to dry out.
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Figure 7-2: TSF PAF testwork - pH(field)
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8. WEEDS AND PESTS 

Fuel load reduction works continued to be undertaken to reduce the risk of bushfire during summer. Summer 

weeds were sprayed and hand pulled during February and March. 

9. COMMUNITY ENGAGEMENT 

STRATHALBYN COMMUNITY CONSULTATION COMMITTEE 

There was an SCCC meeting held in Strathalbyn on the 19th February. The meeting focused on the recently 

resubmitted Mine Closure and Completion Plan. 

COMPLAINTS REGISTER 

There were no complaints received throǳƎƘ ¢ŜǊǊŀƳƛƴΩǎ ƘƻǘƭƛƴŜ ƻǊ ƭƻŘƎŜŘ ǿƛǘƘ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ 

Community Superintendent throughout Q4 of 2014. 

10. ADDITIONAL INFORMATION 

Water has ceased to be pumped into the mine void, as instructed by the Groundwater Modelling for the Angas 

Zinc Mine Closure and Completion Plan (Appendix A, Care and Maintenance Plan), as water has reached 

approximately at the 25m AHD (75 RL) in water monitoring bore DH2. The option still remains to episodically 

inject water into the void if necessary. 

Underground inspections are undertaken frequently, with checks regarding underground stability and support 

undertaken concurrently.  The condition of the mine remains very good, with no signs of degrading support. 

Terramin continue to store lime onsite in the concentrate shed, with weekly truck pickups. All pickups are 

within normal site access times (8am-6pm) and all trucks continue to be washed prior to leaving site. 

The Care and Maintenance Plan, which forms an addendum to the February 2014 AZM PEPR was approved by 

DSD on the 23rd March 2015. Terramin still await feedback on the recently submitted Closure Plan and 

updated PEPR, submitted on the 12th December 2014. 

Four grass fires occurred in the publicly accessible area along the margins of Callington road during February 

and March, the CFS and the police were informed. Some of the trees planted by Terramin to the north of 

Callington road have been badly damaged, these will be replaced in June 2015. 

 

11. SUMMARY 

Angas Zinc Mine continued to be maintained through the Care and Maintenance period: 

¶ The process plant, including crusher, mill and floatation areas, received regular maintenance; 

¶ Hillgrove staff remained onsite 1-2 days per week to load lime; 

¶ Onsite water management, plant upkeep, rehabilitation vegetation and SEB areas maintained, 

¶ The continuation of the Environmental Monitoring Plan; 

¶ Annual TSF visit from experts ATC Williams conducted (report outstanding); 

¶ Groundwater model calibration being undertaken (report outstanding); 

¶ Ecosystem Function Analysis report for SEB areas completed. 
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13. APPENDIX A ς ANGAS ZINC MINE ς FILLED AND UNFILLED VOIDS 
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14. APPENDIX B ς WATER MONITORING LOCATIONS 

DH3 














































