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Executive Summary 

This Quarterly Environment Report (QER) summarises the results of the monitoring 
program for the Angas Zinc Mine (as required as part of the approved PEPR) between 
January and March 2013. 

The revised PEPR submitted on the 28th of December has been reviewed by DMITRE. 
Terramin have been requested to implement the updated operation criteria, however, the 
closure plan and associated criteria remain under review. 

The RL of the Tailings Storage Facility (TSF) decant pond was officially under the 
compliance level of 68m on the 29th of January 2013. The focus for compliance has now 
moved to the surface area of the decant pond, where the TSF drains are designed to work 
correctly when the decant surface area is below 15,000m2. The surface area was 
13,330m2 at the end of March. 

Total Solid Particulates (TSP) was above the World Health Organisation guidelines of 120 
micrograms/m3 on the 4th of January. An investigation by SA Environmental Pollution 
Services was undertaken, analysing both wind direction and dust content.  The evidence 
indicates that the cause is non-mining related activities. 

There were no complaints related to blasting vibration during the period.  Due to a 
technical fault there was a period of eight days when both blast monitors where offline.  
The faulty vibration sensor has been repaired; the monitors re-calibrated and are back 
online working as designed.  

Three community complaints were received throughout the quarter, two concerning noise, 
the other regarding the mine operating on Good Friday.  In order to minimise the noise 
from site, noise curtains were installed around the mill gear box, further reducing the noise 
below the compliance levels. 

Terramin continue to focus on community engagement with six tours and site visits 
undertaken throughout the quarter. The SCCC meeting took place on the 21st of February 
to update the community on environmental reporting, TSF water management and the 
Closure Plan.  A site visit was held before the meeting to inspect the TSF and 
environmental efforts in revegetation. 
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1 Background 

This is the first QER for 2013 and represents the period from January to March 2013.  This 
report was prepared for the Strathalbyn Community Consultation Committee, DMITRE and 
the Terramin Board of Directors.  This document reports on Terramin‟s compliance status 
against the environmental outcome measurable criteria stated in the approved PEPR.  

During the latter part of 2012, a revised PEPR was submitted to DMITRE.  The format of 
this QER has been updated to reflect the operational criteria in the revised PEPR (refer to 
Section 3). One change which may be identified when reading this QER is that issues like 
visual amenity, erosion and flora will only be included in the QER when there is information 
to report.  The report will still include monitoring results as required in the revised PEPR. 

2 Mining  

Underground development has advanced to over 11,093 metres in total, with development 
progressing on the 360 metre level. Stoping is continuing in the Rankine, Hanging wall and 
Garwood ore bodies.  

A total of 93,989 tonnes of o\re were processed for the quarter yielding 10,827 tonnes of 
zinc concentrate and 4,730 tonnes of lead-copper concentrate for the reporting period. 

3 PEPR Review  

Terramin received feedback from DMITRE in regards to the revised PEPR submitted on 
the 28th of December 2012. The updated operational criteria and associated management 
strategies were deemed suitable in addressing the approved environmental outcomes. 
Terramin have been requested to reflect the updated measurement criteria in all 
compliance reporting. All revised criteria were discussed with the SCCC sub-committee 
during the 2012 SCCC sub-committee meetings, prior to submission to DMITRE. Note: the 
closure plan and associated criteria remain under review and Terramin continue to work 
with the regulators to ensure the best possible outcome for the final closure plan. 
 
Leading indicators have been established in the revised PEPR for high risk impacts.  If the 
leading indicators are reached, the issue must be reported to DMITRE.  The report will 
include details of the hazard and what actions have been taken and if the relevant control 
strategies will continue to be effective. It is Terramin‟s intention to remain in compliance 
with the environmental outcomes, this new system helps identify and prevent any 
undesired environmental outcomes.  If an event occurs which results in the potential for 
non-compliance it will be reported to DMITRE and rectified as soon as reasonably 
practicable. 
 
The main changes to the measurable criteria in comparison to the 2007 PEPR have been 
outlined below:  
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3.1 Groundwater and Surface water  

Surface water monitoring now includes leading indicators, therefore, Terramin are required 
to sample the four Angas River locations quarterly (as a leading indicator), instead of only 
during high rainfall events.  
 
Leading indicator – Quarterly surface water monitoring will occur where the Angas River 
flows at 2 potential discharge locations (Croser and Ford) and 2 upstream control sample 
points (Bridge and Hogben) to demonstrate that potential contaminants (Pb, Zn, As, Cd, 
Fe, Se, pH, EC and turbidity are less than two standard deviations of the mean control 
data. (NB: locations are specified on a site map in the PEPR document) 
 
The groundwater monitoring criteria now includes actual limits. The 2007 PEPR criteria 
stated; contaminant results will show no detriment in water quality between bores within 
the lease and external to the lease, rather than identifying value limits. The revised PEPR 
utilises maximum baseline values for outcome measurable criteria limits and 2 standard 
deviations of the mean of the baseline data for the leading indicator values.  
  
In the 2007 PEPR the groundwater standing water level (SWL) criteria was; water levels 
will be measured against modelled groundwater variation. This has been changed to:   
Groundwater SWL will be measured quarterly at five bores (RG1, RG2, RG3, RG4 and 
RG8) located on and adjacent to the ML to demonstrate no SWL drawdown beyond a 1 
metre band of 2006 levels for each bore. If a metre band increase occurs, the bore will be 
monitored monthly for three months to confirm an increasing trend.    

3.2 Public Health and Nuisance  

Odour monitoring has been removed from the PEPR as no odour issues have been 
detected at AZM since the commencement of operations. 
 
Regional rainwater tank monitoring has also been removed as lead contamination of 
regional water tanks is no longer considered a risk. Annual monitoring from 2007 to 2012 
has shown no statistical increase in lead levels in the 40 regional rainwater tanks 
analysed.  
 
High Volume and PM10 monitoring criteria has not changed, however dust deposition 
gauges will be monitored as leading indicators. The leading indicator values are 
4g/m2/month for insoluble solids (as recommended in the dust limitation report included in 
the Quarter 3, 2012 QER) and  EPA site specific values for lead deposition of 750mg/kg at 
on-site gauges and 150mg/kg at offsite gauges, which Terramin have always reported 
against.  

3.3 Noise  

The noise criteria has been updated to incorporate the current noise methodology utilising 
portable noise monitors in place of the 2007 PEPR attenuated monitoring. The EPA noise 
policy values are still used as criteria, however, 40dB(L) and 47db(L) (night and day limits 
respectively) will be reported against as leading indicators. 

3.4 Acid Mine Drainage  

The TSF decant pond level and surface area monitoring has been included as criteria in 
the revised PEPR.  
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Survey markers (pegs) installed on the upstream slope of the TSF main embankment for 
estimation of pond area and Reduced level (RL) indicators on the external wall (stair side) 
of the decant chute will be read monthly to ensure no head of water on the single liner, i.e. 
RL not to exceed 68m or surface area not to exceed 15,000m2 for a period of more than 7 
days. RL will be measured until the 15,000m2 area is reached and from then, all 
monitoring will be based on surface area.  
 
The TSF monitoring bores have also now been included as PEPR measurable criteria and 
also include leading indicators. 
  
Standing water levels and water quality will be monitored monthly at groundwater 
monitoring bores TSF B, C and D. An independent expert will verify through annual 
analysis of the monthly data that no leakage from the TSF into the surrounding area 
aquifer has been detected.  
  
Leading indicator – Water quality will be monitored monthly and demonstrate no change in 
quality beyond 2 standard deviations of the mean. If a change from the 2 standard 
deviations occurs, results are to be submitted to an independent expert for analysis.  

3.5 Erosion  

In addition to the annual photo monitoring at ten permanent photo point locations, the 
following criteria has been included;  
 
During high rainfall events which generate runoff, turbidity will be measured at the pre-
wetland location, visitors viewing area and the overflow point of the silt retention dam to 
ensure the NTU does not exceed ANZECC/ARMCANZ (2000) guidelines of 50NTU.  
  
After high rainfall events that generate runoff, visual inspections of all sloped areas and 
topsoil stockpiles will occur to ensure no evidence of sediment loss through erosion 
(formation of rills and gullies).  
 
Leading Indicator- During high rainfall events that generate runoff, records from visual 
inspections of silt traps, the silt retention dam and surface drainage systems on ML6229 
demonstrate that silt volume is no more than 50% of trap capacity volume and there is no 
breach in walls.  

3.6 Blasting  

Blast measurable criteria has remained as per the 2007 PEPR, however, monitoring of 
overpressure is only required for surface blasting rather than all blasts.  

3.7 Weeds and Pests  

An additional section called weeds and pests has been included in the revised PEPR 
including the following measurable criteria;   
 
A winter annual weed and pest survey at seven permanent transects on the mining lease 
using step point monitoring and photo documentation to demonstrate a decrease in 
weeds, pests and diseases from the previous surveys.  
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4 Surface Water 

As per the PEPR criteria surface water monitoring is required quarterly, monitoring was 
undertaken in January 2013 for the quarter. As there were no rainfall events which created 
runoff into the Angas River, only the January analysis was required. Surface water was 
sampled at four locations: Bridge and Hogben (control sites) and downstream at Croser 
and Ford (Appendix A). Analytical results for each sample are located in Appendix 6 along 
with the updated criteria and leading indicators as per the 2012 revised PEPR.  
 
All analytical results for the surface water monitoring parameters were below both the 
leading indicators and PEPR criteria. Note: selenium data has not been represented 
graphically as all results were non-detectable. Oil-like slicks were noticed at the Ford 
downstream monitoring location (photo 1) and although not associated with mining activity, 
it was recorded as this type of pollution may impact on future monitoring results. 
 

 
Photo 1: Non-mine related Oil-like slicks at the Ford monitoring location 

5 Ground Water 

5.1 Groundwater Quality 

Only three of the regional groundwater bores were monitored in January 2013. As 
previously stated no water was detected in bores AWE1, LG1, LG2 and RG7 and again 
land access was not available for monitoring of bores RG2 and RG3. Analytical data has 
been included in Appendix C along with the updated criteria and leading indicators as per 
the 2012 revised PEPR. All data was within the PEPR criteria and below the leading 
indicator values. There was a decrease in salinity levels at all three bores analysed in 
January 2013 (Figure 1). 
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Figure 1: Electrical conductivity over time 

5.2 Groundwater Water Levels 

Groundwater levels have been monitored over time to evaluate drawdown (Figure 2). 
Three water level groupings were identified in previous reports: 

 Deep (between 27 and 29m below the surface) at site RG4; 

 Intermediate, between 7 and 11m below the surface at all other sites; and 

 Shallow, less than 1m below ground level around the ponds (LG2). 
 

Standing Water Level (SWL) remained relatively constant over the quarter at all regional 
bores monitored. Individually, bores RG1, RG4 and RG8 did not exceed the drawdown 
beyond a one year band of 2006 levels (Appendix D). 
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Figure 2: Groundwater Standing Water Level Overtime 
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6 Noise  

As mentioned in the Quarter 4, 2012 QER, a consultant from a noise mitigation company 
investigated the main source of noise emanating from the plant during an on-site visit. 
Although the noise generated is below the compliance levels, the company has 
investigated all means by which it can reduce any noise nuisance to the community.  It 
was identified that noise curtains could be installed to „enclose‟ the mill gear box to reduce 
noise. Curtains were ordered and installed in January 2013.  Noise levels were recorded 
using a handheld monitor before and after installation at two locations near the gear box. 
Reductions in noise levels after installation were observed at both sites (Table 1). 
 
Table 1: Noise levels before and after installation of the mill noise curtains around the mill gear box 

Location Noise level before Noise level after Difference 

3 meters from the sag 
mill on the first floor of 
the mill structure (west of 
the gear box)  

96dB 87dB -9dB 

Near the stairs on the 
first floor of the mill 
structure (north of the 
gear box) 

92dB 87dB -5dB 

 
Noise monitoring using portable noise loggers at the east (mill) and west (boxcut) 
locations, was undertaken in March for seven consecutive days (Figure 3 and Figure 4). 
Note: noise data logged during periods of wind speeds greater than 5m/s (or 18km/hr) is 
deemed invalid under the Environmental Protection Noise Policy 2007.  
 
All noise levels monitored during March were within the maximum permissible noise levels 
complying with the current noise criteria:  
• Day time Leq 15min of 57 dB(A) from 7am to 10pm 
• Night time Leq 15min of 50 dB(A0 from 10pm to 7am   
 
At the western location (boxcut) one peak was observed over the leading indicator value 
(Figure 3) which appears to align with wind greater than 18km/hr. Three other peaks were 
observed at similar times (around 6am), possibly associated with re-fuelling, however, 
exact events could not be identified. 
 
Due to a number of issues, the mill shut down a number of times throughout the 
monitoring period. These times have been indicated on the east (mill) noise logger graph 
(Figure 4). Peaks observed during the shutdown period are generally associated with 
maintenance works undertaken on parts of the processing plant. A peak on the 16th March 
at approximately 3:30am reached, but did not breach, the compliance limits.  
Investigations revealed scaling on the zinc re-cleaner floatation cells resulted in staff 
loosening the scale with a sledge hammer. This occurrence is likely to have impacted on 
the noise levels, however, as these were unusual circumstances, the control measures in 
place do not require review. 
 
Two noise complaints were received during the quarter. These have been detailed in 
section 13.4 of this report. Ongoing communication is being sustained with the 
complainant.  A record of nuisance times is being maintained.  Times where the problems 
have been identified align with times when the mill has been shut down.  Ongoing 
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investigation into the source of the problem is being continued but it is suspected that the 
problem is not Angas Mine based. 
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Figure 3: March noise monitoring data (Boxcut) 

 

Wind  
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Figure 4: March noise monitoring data (Mill) 

Wind 
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7 Public Health and Nuisance   

Terramin uses two High Volume Samplers (HVS) located between the mine and 
Strathalbyn (Appendix E) to track Total Suspended Particulates (TSP) and particulate lead 
by sampling over a 24hour period every six days.   

As a leading indicator, twelve Dust Deposition Gauges (DDGs) have been placed 
strategically on and off the mining lease (Appendix E) to measure monthly total insoluble 
dust deposition and lead deposition rates. 

7.1 High Volume Samplers  

Total Solid Particulates (TSP) and lead particulates measured through the two high 
volume samplers located on the AZM mining lease have been included in Appendix G.  
One exceedance over the PEPR TSP criteria at the northern Hi-Vol monitor (near the 
visitor viewing area) was recorded on the 3rd of January 2013. The regulators have been 
informed of this exceedance.  
 
S.A. Environmental Pollution Monitoring Services were appointed to investigate this 
exceedance. Their investigations found that due to the low lead levels, wind speed and 
wind direction, the breach was unlikely to be mine related. The full report has been 
included in Appendix N. 
 
All particulate lead levels were within PEPR criteria for the period. Note: the northern Hi-
Vol sampler was offline for two weeks due to mechanical issues. The issue has since been 
rectified.  

7.2 Dust Deposition Gauges (leading indicator) 

 
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 gauge 12 in 
February and March, gauge 11 in February and gauge 5 in March (Table 2). 
 
Gauge 12 is located in an agriculture field and due to its location north west of the mine, it 
is considered highly unlikely that the regular exceedances at this location would be due to 
mining activity (more likely due to harvesting activities and general field access). Gauge 11 
is located west of the mining lease boundary on a neighbouring property. Gauge 6, located 
in-line with gauge 11 but within the site, would have been expected to exceed should the 
deposition levels at gauge 11 have been as a result of mine-related activities, however, the 
total insoluble matter was only 1.2g/m2/month at gauge 6 (compared to 7g/m2/month at 
gauge 11).   
 
The lead deposition rate has been divided by the total dust deposition rate to provide a 
comparable lead to dust ratio at each location (Figure 5). The dust gauges are situated on 
the graph in relation to distance from the plant, i.e. gauges 5 and 7 closest, 12 and 10 
furthest. This indicates that dust originating from the mining operation will tend to have 
high lead to total dust ratios, as it contains a higher percentage of lead in the sample when 
compared to dust originating from neighbouring locations.  Gauges 11 and 12 had the 
lowest lead to dust ratios of all twelve gauges (Figure 5), signifying that the probability of 
the dust originating from the mine site is low. 
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Gauge 5 is located close to mining activity hence the higher dust levels could be related to 
mining activities, however, these levels were not reflected in surrounding gauges showing 
the dust seemed to be contained within the boundary of the mining lease.   
 
Lead deposition rates recorded over the quarter were below the leading indicator limits 
(Appendix F) with the exception of off-site gauges 2, 3 and 10 and on-site gauge 5. This 
data has been reported to the EPA as per PEPR requirements.    

 

Table 2: Total Insoluble Matter, relative to distance from plant, for the reporting quarter gauge  

Total Insoluble Matter 
(g/m2/month) 

Gauge Number  

7 5 4 2 8 1 6 9 11 3 12 10 

Australian Best 
Practice Guidelines 

4 4 4 4 4 4 4 4 4 4 4 4 

Jan-13 1.5 1.8 2.1 1.8 0.8 0.8 0.4 0.5 1 1.2 1.8 0.9 

Feb-13 2.7 1.8 2.5 0.9 1.6 0.6 1.2 1.3 7 0.8 11.7 0.4 

Mar-13 1.5 4.5 2.5 1.6 1.7 0.6 0.6 2 3.2 0.8 5.9 0.6 

 
 
 

 
Figure 5: Lead to Total solids ratio of dust deposition gauge data, relative to distance from 

processing plant 

8 Blasting 

During the quarter both Glover residence and Glover paddock monitors and geophones 
were removed and their annual calibration undertaken. The monitors were replaced by the 
roving monitor during the period of calibration. No data was recorded between the 25th and 
the 28th of February and the 5th to the 13th of March due to solar panel failure on the roving 
unit resulting in battery charging failure.   
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Review of the Glover Paddock monitor data indicated a problem with the sensor due to an 
incorrect connection. Although a signal was being transmitted, data from the 31st of 
January to the 14th of March was not valid. Saros (blast consultants) are currently installing 
an alarm system to raise an alert when unusual data inputs occur, in addition to their end 
of month review of data. Both monitors were operational from the 14th of March through 
until the end of the month. 
 
Of the 114 blasts fired during the quarter, 101 were monitored for vibration. Vibration 
levels for all monitored blasts were within 0-5mm/s (Appendix H).  

 

Table 3: Summary of blast monitoring vibration compliance for the quarter  

PPV mm/s 

0-5 5-10 10+ Total 

101 1 0 101 

100% 1% 0%   
 

There were two late fired stopes recorded on the 20th of January and the 22nd of February. 
In January a stope was fired at 7:20pm due to ground water coming through some of the 
blast holes which may have caused a safety and production issue if the blast was left to 
fire until the next day. All neighbours were notified prior to firing. In February a stope took 
longer to charge due to wet holes, resulting in a late stope firing at 6:25pm.  

9 Waste Disposal and Hazardous substances  

Table 4 is a summary of the waste taken off site for disposal or recycling during the 
reporting period. Throughout the quarter 62.32 tonnes (t) of general waste, 16t of 
recyclables and 4.6t of scrap metal was removed from site. Approximately 16,850 litres of 
waste oil and grease was sent to an EPA approved facility for recycling.  

Changes to the waste management plan, as part of the PEPR review, have been 
progressively implemented over the quarter.  This has included the installation and use of 
waste bays (photo 2) and the removal/recycling of historic waste, including 168 historic 
200 litre plastic drums. 
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Photo 2: Waste bays installed behind the mill  

An oil spill was identified during the weekly waste inspection in March, on the road verge 
adjacent to the eastern paddock fence line, within the dirty zone. A redundant underground 
truck was placed in the recycling area without oil being removed from its differential prior to 
storage. Once reported the spill was immediately remediated.  

 

Table 4: Site waste and recycling summary (Q1) 

Material January February March Total  

General (tonnes) 26.50 18.20 17.62 62.32 

Recyclables (tonnes) 7.00 4.60 4.40 16.00 

Scrap metal (tonnes) 0.00 4.60 0.00 4.60 

Bottles & cans (cages) - - - 0 

Waste oil / grease 
(litres) 

- - - 0 

Oil / water mixture 
(litres) 

- 16,500 350 16,850 

Hydraulic hoses / oil 
filters / rags (IBC *) 

- - - 0 

200 litre plastic drums  168 - -   

Tyres to Underground 
Stopes  

- 6 7 13 

 

10 Acid Mine Drainage  

10.1 TSF decant pond  

10.1.1 Reduced Level  

RL 68m was officially reached on the 29th of January 2013 (Appendix J).  The surface 
area of the decant pond was 19,326m2 at this time. As of the 31st of March the RL was 
67.77m.  

As detailed in the Operation and Maintenance Manual V2, tails entering the TSF are 
required to be placed strategically in order to push in the surface area of the decant pond. 
After the RL 68 was achieved in January 2013, Terramin have focused on tails placement 
within the TSF in order to better manage the surface area of the decant pond. 

Due to the large quantities of tailings sediments currently reporting to the TSF decant 
pond, the floor level of the TSF decant pond is subsequently rising. This is been reflected 
in recent data, as the RL of the decant pond has remained relatively steady since the end 
of January. 
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10.1.2 Surface Area  

The surface area of the TSF decant pond is now within the 15,000m2 compliance at 
13,270m2 as of the 8th of April (Appendix I).  
 
As the tailings dam fills with tailings, the water level (RL) ceases to be a relevant measure 
of compliance. Terramin will focus on maintaining the TSF decant surface area below 
15,000m2. As the surface area of the decant pond is difficult to measure regularly by 
traditional survey methods, a visual estimate is taken on a weekly basis.  This is estimated 
through 2 permanent photo points and GPS points of the western and southern edges of 
the decant pond (refer to Appendix L).  In order to validate the method, a survey of the 
TSF decant pond surface area was undertaken on 8th of April, measuring an area of 
13,270m2.  On the 10th of April, using the visual estimation methodology, the surface area 
was calculated at 13,107m2 (Appendix I) validating the accuracy of this methodology. 

10.1.3 Management of the Decant pond  

In order to remain compliant, Terramin will continue to actively manage raw water to 
ensure the level of the raw water pond is maintained so no water flows into the process 
pond, subsequently avoiding raw water from entering the TSF water circuit. Water is 
disposed of through the following efforts:  

• Approximately 350m3/day is sent underground for use in the underground drill rigs 
• Filtered raw water is re-injected into the confined groundwater aquifer 
• Dust suppression – water trucks and sprinklers 
• Two RO plants (V1 and V2) are currently treating small amounts of raw water for 

internal use (wheel wash, reagent mixing etc.) 

Currently, the volume within the TSF continues to decrease as approximately 445m3/day 
of TSF water is used within the process plant. With the exception of water contained within 
the tailings and rainwater, no other water enters the TSF. V2 is no longer treating water 
from the TSF due to the increased salinity and the drop in pH reducing its efficiency, 
however, after a high rainfall event, Terramin do have the capacity to treat TSF water 
through V2 if required to decrease the volume in the pond. 
 
A beach survey will be undertaken in April 2013 which will give Terramin an accurate 
understanding on the placement of the tails and the volume of water remaining in the 
decant pond. This will assist with planning and ongoing management of the TSF moving 
forward. 

10.2 TSF Groundwater Monitoring Bores  

TSF bores were sampled and analysed in January 2013. As of April 2013 they will be 
analysed on a monthly basis as required as part of the revised PEPR. Analytical results of 
the TSF bores were below the leading indicator levels for January (Appendix K). The 
standing water levels were measured monthly and remained constant throughout the 
quarter (Figure 6). 

An annual TSF surveillance report was undertaken in March 2013 by ATC Williams and as 
part of the process, the TSF monitoring bore data was analysed. When plotting the 
groundwater levels against the decant pond water level for comparison ATC noted the 
variation in ground water depth has been independent from the changes in the TSF pond 
level. In other words the pond water has been fully contained by the liner system and no 
measurable seepage/leakage has occurred from the TSF to the ground water.  
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Similarly, concentrations of lead, zinc, cadmium, arsenic and iron in the ground water 
bores were compared with those in the decant pond by ATC Williams. They noted that as 
the upper aquifer should be affected first (located immediately below TSF), if there has 
been any leak from the TSF, only bores B, C and D are considered. It is evident that 
despite high concentrations of these elements in the decant pond, the levels in the 
monitoring bores remain unaffected.  
 

 

Figure 6: Standing water level of TSF monitoring bores 

10.3 Embankment Monitoring Bores (leading Indicator)  

Piezometers, or bore holes, were drilled from the top to the base of the downstream wall of 
the TSF.  These are monitored on a weekly basis with a device to detect the presence of 
water in these bore holes.  If water was to be detected in these bores, a chemical analysis 
would determine if this water is likely the result of TSF leakage.  No water has been 
detected in the piezometers to date. 

10.4 TSF Seepage Drains (Double Liner System) 

The TSF liner area is divided into five regions, each of which drains into separate 
collection points (Appendix M).  These drains are designed to intercept leaching through 
the primary liner to reduce head pressure on the secondary liner; subsequently, increased 
flow correlates with increased head pressure. Flow rates of these drains are monitored on 
a weekly basis and sampled for chemical analysis quarterly as specified in the TSF 
Operation and Maintenance Manual V2 (ATC Williams, 2010).  

Decreases in all four drains were observed over the period (Figure 7), as a result of the 
decreased head pressure associated with the decrease in volume of water in the TSF 
decant pond. Flows ceased in drain 3 and in drain 4 during the quarter.  



Angas Zinc Mine QER Jan- Mar 13 
 

 

21 

 

 
Figure 7: Flow rates of the TSF seepage drains 

11 Weeds and Pests  

Weed spraying was implemented around the front entrance, the TSF rehabilitation trial and 
tree planted areas. Terramin primarily focused on declared weeds, Horehound and Silver 
leaf nightshade. A site-wide eradication program of the large woody declared species on 
site included cutting and poisoning 36 African Box Thorn (Luceum ferocissimum), 30 Wild 
Olive (Olea europaea) and 9 Aleppo Pine (Pinus halopensis) throughout January and 
March 2013.  
 
Pest management continued throughout the quarter, with a focus on rabbit control. 133 
warrens were fumigated in January and 1080 baiting was undertaken in February which 
proved successful.  

12 Fauna 

A dead turtle was found in the process pond on the 26th of March, which appeared to have 
come from the STEDS wetland.  The STEDS ponds have dried out during the summer 
period as part of the local council plans for the area.  DMITRE was informed of the incident 
as per Terramin‟s mining lease conditions.   
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13 Community Engagement 

13.1 Strathalbyn Community Consultation Committee 

The last SCCC meeting was held on the 21st of February in Strathalbyn.  General Manager 
Joe Ranford, Environmental Superintendent Matt Daniel and Mill Metallurgical 
Superintendent Rene van Oevelen provided an update on the environment, water 
management of the Tailings Storage Facility (TSF) and the Closure Plan. 

13.2 Visitors & Tour  

Six site tours were undertaken in Quarter 1 of 2013;   

 CSIRO Double helix club – presentation and surface tour 

 SACOME Mining for non-miners – underground and surface area tour  

 SCCC and government regulators – Surface tour prior to the SCCC meeting  

 DMITRE Industry  and Manufacturing tour – presentation and surface tour  

 Green Triangle Activity Group – Site visit and presentation  

 TAFE SA Indigenous Students studying mining – presentation and surface tour 

13.3 Sponsorship and Donations  

A donation was made to CLASS during the quarter.  

13.4 Complaints register   

There were three complaints registered throughout the quarter, two from the same 
complainant regarding noise and one regarding the mine operating on Good Friday. 
Details of complaints have been summarised in Table 5. 
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Table 5: Site summary of community complaints received from January - March 2013 

Event date and time  Event type Details Immediate action taken Date action completed  

4-Jan-2013 00:17 Community  Same complainant from the 
end of last year stated there is 
a lot of noise coming from the 
mine tonight, which sounds 

like earthmoving and 
processing equipment.  

Complainant was contacted 
and explained that the noise 
curtains were on order and 
would be installed as soon as 
they arrived onsite. 
Complainant was happy with 
that and wanted up follow up 
phone call when the 
timeframe regarding the 
installation of the noise 
curtains was known.  

4-Jan-2013  

Noise curtains were installed 
on the 17

th
 of January  

19-Feb-2013 23:12 Community Same complainant stating 
loud noise at night.   

Complainant was immediately 
contacted and discussed 
issue. Complainant not sure 
where the noise is coming 
from. Matt Daniel visited 
resident to investigate noise 
and vibration  

A portable noise monitor was 
installed at the complainant‟s 
house for two weeks in March. 
Result revealed it was difficult 
to get a direct correlation 
between the mine noise and 
the noise from the residence. 
The complainant was 
provided with explanatory 
notes and data from the 
monitor   

20
th
 – Feb 2013, visit to 

residence. 

 

5
th
 – 18

th
 March, noise 

monitoring.   

 

  

29-Mar-2013  Community Local resident complained 
that work was being 

undertaken at the AZM on 
Good Friday 

AZM was not able to follow up 
the complaint as the 
complainant declined to leave 
their details  

N/A 
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14 Addition information  

14.1 TSF Rehabilitation Trial  

The soil moisture probes from the TSF rehabilitation trial were vandalised in January and 
as such, no data has been available since. The probes are due to be repaired in April and 
the trial work continued through 2013. 
 
Our consultants, URS, continue with laboratory test work and related modelling to support 
detailed design work of the TSF cover. Data results continue to be analysed and inputted 
into modelling scenarios. Ongoing discussions with regulators regarding rehabilitation and 
TSF covers continues.  
 

14.2 Seed Collecting  

Seed collecting was undertaken around the mining lease and neighbouring areas (by 
appropriately licensed seed collection staff). Seed of the following species was collected:   
  

 Allocasuarina verticillata  

 Eucalyptus incrassata 

 Eucalyptus odorata 

 Eucalyptus oleosa 

 Melaleuca acuminata  

 Melaleuca lanceolata  

 Melaleuca uncinata 

 Senna artemisiodes ssp.petiolaris  

 Gahnia lanigera 

  

14.3 Exploration Activities  

14.3.1 Angas Zinc mine  

Underground diamond drilling commenced at Angas with the aim of extending the Reserve 
beyond the 400RL, and consequently the current mine life. The drill programme was 
completed in the same month and initial results prove the extension of ore to the 360RL. 
Drill core from below the 380RL is currently being logged and further results are expected 
by the end of April.  
 
Drill hole AN263 tested the Rowe gravity feature which intersected weak base metal 
mineralisation within an iron sulphide rich shear. Summary intersection for AN263 from 
584m; 4m @ 0.17% Zn, 0.06%Pb, 3g/t Ag and 0.1g/t Au. Modelling of downhole 
electromagnetic survey data has assisted in targeting the southern faulted offset of the 
Rankine mineralisation with drilling scheduled for the second quarter of 2013. 

14.3.2 Fleurieu Exploration Project  

In January, drilling commenced on the Pipeline prospect which lies at the north of the 
Bremer EL, approximately 30km from Angas. The results, which were announced in early 
March, confirm the presence of a large copper-gold mineralised system consisting of 
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multiple zones with a combined length of 1,200 metres and widths of up to 20 metres. The 
mineralisation is still open along strike to the north and south, and at depth. 
The results from Pipeline merit follow-up geophysics and diamond drilling to test the 
mineralisation further below the water table and along strike. This will also provide a better 
understanding of the mineralisation‟s controlling structures and its relationships with 
alteration of the host rocks.  
 
Priority targets to be tested in the second quarter of 2013 include several electromagnetic 
anomalies that were identified and prioritised from Terramin‟s Versatile Domain 
Electromagnetic survey of the region, with drilling planned at the Shimo prospect and IP 
surveys over the Glenalbyn and Heingus prospects. Ongoing geochemical sampling 
continues over regional prospects. 
 

 
Photo 2: Drilling near Monarto 

15 Summary 

It has been a very positive quarter with improvements in water management, feral pest 
and community relations.  Terramin have remained compliant with all site based 
environmental aspects.  Dust suppression methods remain in place to ensure that dust 
does not cause a hazard. Terramin strive for continuous improvement in all environmental 
aspects. As part of this approach, a series of activities have been identified as a priority in 
Quarter 2 of 2013. These include:  
 

 Further weed and pest management  

 Continued removal of historic waste on site 

 Drainage and sedimentation dam upgrades 

 Vegetation maintenance and enhancement 

 Historic landfill rehabilitation 
The outcomes of these activities will be provided in the Q2 2013 Quarterly Environmental 
Report.   
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Appendix A – Water Monitoring Locations 
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Appendix B – Surface Water Monitoring Data  
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Surface water Quality Raw data 

 

Date 

Units 
PEPR 
Limit  

Leading 
Indicator  

Jan-13 

Site Hogben Croser Ford Bridge 

pH pH 8.23 8.39 7.6 7.77 7.56 7.61 

EC-L us/cm 11400 6441 5120 4970 4470 4070 

Turbidity NTU 148.0 44.9 4.1 0.7 1.8 2.5 

As-T mg/L 0.0160 0.0052 0.003 0.004 0.004 0.005 

Cd-T mg/L 0.0013 0.0007 <0.0001 <0.0001 <0.0001 <0.0001 

Pb-T mg/L 0.027 0.013 <0.001 <0.001 <0.001 <0.001 

Zn-T mg/L 0.284 0.077 0.007 0.008 0.006 0.047 

Se-T mg/L 0.011 0.016 <0.01 <0.01 <0.01 <0.01 

Fe-T mg/L 32.60 7.02 0.49 0.2 0.12 0.54 
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Appendix C – Groundwater Monitoring Data  

 

 
 
 

 



Angas Zinc Mine QER Jan- Mar 13 
 

 

34 

 

 
 
 
 

 
 



Angas Zinc Mine QER Jan- Mar 13 
 

 

35 

 

 
 
 
 

 



Angas Zinc Mine QER Jan- Mar 13 
 

 

36 

 

 
 
 
 
Groundwater Quality Raw Data  

 
Date   

Criteria  Leading 
Indicator 

Jan-13 

Site Units RG1 RG2 RG3 RG4 RG8 

pH pH 8.70 8.15 7.1     7.3 6.9 

EC-L uS/cm 68500 53670 11500     10500 30100 

TDS mg/L 25000 24843 6710     5980 21200 

As-T mg/L 0.090 0.038 0.001     0.004 0.002 

Cd-T mg/L 0.0100 0.004 0.0003     0.0002 0.0001 

Pb-T mg/L 0.820 0.262 0.007     <0.001 0.024 

Zn-T mg/L 4.400 1.704 0.024     <0.005 0.145 

Se-T mg/L 0.130 0.088 0.04     0.02 <0.01 

Fe-T mg/L 232.00 69.02 4.35     <0.05 40.20 
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Appendix D – Groundwater Standing Water Levels   
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Appendix E – Dust Monitoring Locations  
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Appendix F – Dust Leading Indictor Data - Dust Deposition Gauges 

 
Total Insoluble Solids  
 

 
Figure 9: Total Insoluble Solid rates in order of gauge distance from plant 
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Lead Deposition  
 

 

Figure 12 – Milligrams of lead measured per kilogram of sample in offsite gauges 

 

 

Figure 13 – Milligrams of lead measured per kilogram of sample in onsite gauges 
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Appendix G – High Volume Dust Monitoring 

 

 
 
Figure 14 – High volume sampler TSP measurements 

 
 
Figure 15 – High volume sampler particulate lead measurements 
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Appendix H – Blast Data January – March 2013  

2/01/2013 22:15:00 0.095 0.098 1/02/2013 5:32:00 Offline 0.081 1/03/2013 17:37:00

3/01/2013 6:50:00 0.112 0.086 2/02/2013 6:25:00 Offline 0.106 2/03/2013 6:45:00 0.094

3/01/2013 19:00:00 0.081 0.117 2/02/2013 17:43:13 Offline 1.24 3/03/2013 9:48:00 0.087

4/01/2013 17:31:25 1.33 1.53 4/02/2013 17:52:30 Offline 1.06 4/03/2013 6:26:00 0.083

5/01/2013 6:25:00 0.102 0.087 6/02/2013 6:25:00 Offline 0.098 5/03/2013 13:27:00

5/01/2013 17:28:00 0.315 0.722 7/02/2013 6:34:00 Offline 0.087 6/03/2013 6:30:00

6/01/2013 6:30:00 0.106 0.087 8/02/2013 17:21:00 Offline 0.105 8/03/2013 17:50:00

6/01/2013 17:41:16 1.55 2.15 9/02/2013 13:37:00 Offline 0.098 9/03/2013 17:40:00

6/01/2013 22:23:00 0.112 0.091 9/02/2013 17:27:00 Offline 0.102 10/03/2013 6:40:00

7/01/2013 18:11:50 0.122 0.16 11/02/2013 6:30:00 Offline 0.086 10/03/2013 17:38:00

8/01/2013 6:30:00 0.12 0.083 12/02/2013 17:29:00 Offline 0.352 11/03/2013 6:30:00

8/01/2013 17:28:00 0.412 0.106 13/02/2013 6:29:00 Offline 0.087 13/03/2013 6:30:00 0.048

8/01/2013 19:02:00 0.093 0.098 13/02/2013 18:09:00 Offline 0.098 14/03/2013 6:45:00 0.199

9/01/2013 17:28:46 1.47 2.08 14/02/2013 13:00:00 Offline 0.106 15/03/2013 6:40:00 0.212

10/01/2013 6:26:00 0.12 0.086 14/02/2013 17:20:00 Offline 0.163 16/03/2013 7:27:00 0.2

10/01/2013 17:58:00 0.081 0.11 15/02/2013 17:55:00 Offline 0.106 17/03/2013 6:35:00 0.18

12/01/2013 7:05:00 0.087 0.091 16/02/2013 17:25:00 Offline 0.12 17/03/2013 17:25:45 0.824

12/01/2013 14:13:07 0.078 1.55 17/02/2013 17:25:00 Offline 0.112 18/03/2013 6:23:00 0.176

13/01/2013 13:47:00 0.079 0.102 18/02/2013 7:05:00 Offline 0.095 18/03/2013 17:30:00 0.216

14/01/2013 18:01:00 0.075 0.091 18/02/2013 10:30:00 Offline Roving monitor 19/03/2013 13:34:15 0.457

16/01/2013 6:37:00 0.091 0.083 18/02/2013 13:55:00 Offline 0.075 20/03/2013 6:21:00 0.216

16/01/2013 13:09:00 0.081 0.151 19/02/2013 6:30:00 Offline 0.087 22/03/2013 6:25:00 0.098 0.081

16/01/2013 17:30:00 0.078 0.745 19/02/2013 17:25:00 Offline 0.075 22/03/2013 17:52:59 3.87 0.09

18/01/2013 12:48:00 0.124 0.113 20/02/2013 5:24:38 Offline 1.42 23/03/2013 6:33:00 0.083 0.081

19/01/2013 6:39:00 0.248 0.094 21/02/2013 6:23:00 Offline 0.093 24/03/2013 17:35:00 0.087 0.086

20/01/2013 11:50:00 0.079 0.095 22/02/2013 6:36:30 Offline 0.316 25/03/2013 17:36:00 0.377 0.332

20/01/2013 19:15:00 0.081 0.095 22/02/2013 18:25:57 Offline 1.91 26/03/2013 17:48:40 1.26 1.09

21/01/2013 6:29:00 0.087 0.081 23/02/2013 6:15:00 Offline 0.087 27/03/2013 7:15:00 0.103 0.095

22/01/2013 6:31:00 0.094 0.094 23/02/2013 17:38:00 Offline 0.073 28/03/2013 7:05:00 0.073 0.086

22/01/2013 17:21:00 0.075 0.588 24/02/2013 10:22:00 Offline 0.081 29/03/2013 18:45:00 0.067 0.091

23/01/2013 6:32:00 0.086 0.083 25/02/2013 6:25:00 Offline 30/03/2013 12:37:00 0.073 0.086

24/01/2013 6:40:00 0.094 0.081 25/02/2013 16:54:04 Offline 31/03/2013 6:45:00 0.073 0.086

24/01/2013 21:55:00 0.079 0.095 26/02/2013 12:30:00 Offline 31/03/2013 13:34:45 0.769 1.03

25/01/2013 7:05:00 0.086 0.093 27/02/2013 6:28:00 Offline 31/03/2013 17:49:00 0.066 0.083

25/01/2013 13:55:00 0.073 0.102 28/02/2013 14:32:00 Offline

25/01/2013 13:58:00 0.075 0.659

26/01/2013 13:20:00 0.081 0.094

26/01/2013 18:00:00 0.091 1.42

27/01/2013 6:33:00 0.091 0.209

27/01/2013 17:43:00 0.075 0.098

28/01/2013 6:19:00 0.09 0.225

29/01/2013 6:18:00 0.087 0.081

30/01/2013 18:05:00 0.083 0.822

31/01/2013 17:52:00 0.055 0.196

31/01/2013 20:30:00 0.05 0.081

Glover Residence 

(mm/s) Date Time 

Glover Paddock 

(mm/s)

Glover Residence 

(mm/s)

Glover Paddock 

(mm/s)

Glover Residence 

(mm/s)Date Time Date Time 

Glover Paddock 

(mm/s)
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Appendix I – TSF Decant Pond Surface Water Survey  
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Appendix J – TSF Decant Pond RL overtime  

 

2010 

2011 
2012 2013 
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Appendix K – TSF Monitoring Bores  
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Appendix L – Photo Points for TSF Surface Area Water Estimation    

 

 
 

 

  
Surface Area on the 4th of April 2013 – 13,337m2 at 67.76RL (14,642m2 minus the decant area of 
1,305m2) 
 
 
 
 
 

 

 

 

 
Photo 3: Photo point 1, South West wall of the TSF on the 7th of March 2013 (16,600m2) 

 
 

 
 
Photo 4: Photo point 1, South west wall of the TSF on the 4th of April 2013  
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Photo 5: Photo point 2, South east wall of the TSF on the 7th of March 2013 (16,600m2) 
 
 

 
 
Photo 6: Photo point 2, South east wall of the TSF on the 4th of April 2013 
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Appendix M– TSF Seepage Drains 

 

Drain 1 

Drains 2, 3 & 5 
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Appendix N –  Hi-Vol Data Investigation Report 

 



 

 

S.A. ENVIRONMENT POLLUTION MONITORING SERVICES 
34 Morella Grove 

Bridgewater 5155 South Australia 

ABN 71307676241 

 Mobile (Katherine) 0418890725 
(Lindsay) 0408688785 

Telephone (08) 8339 3536 

E-Mail enpolmon@chariot.net.au 

30 April 2013 
 

Matt Daniel, 
Terramin Australia Ltd, 
Level 22, Westpac House 
91 King William Street, Adelaide, 5000 
 
Matt, 
 
Report number 1113 
 
High TSP result at “Old Security Gate” 4

th
 January 2013. 

 
On this day the maximum temperature recorded at Strathalbyn was 43.6

0
C. At 15:00 hours DST the BoM records show 

that the relative humidity was 6%. 
 
Wind data from the mine site indicate that between the hours of midnight and 6am CST the direction was variable 
between 0 and 360 degrees at an average speed of less than 4 m/s. This speed would not have been strong enough to 
raise loose dust.  
 
Between the hours of 06:00am and 18:00pm the wind ranged from north but slowly changing in a westward direction to 
west at the end of the period. The wind speed during this period increased substantially to a maximum of 10m/s at about 
08:00am the slowly abating to about 5 m/s at the end of the period. As the wind speed has been presented as 15 minute 
averages it is possible that there were gusts greater than the maximum 15 minute average of 10 m/s. Thus the potential 
existed for loose dust to become airborne at times during this period. As the wind was form the north to west direction 
any dust raised would have been sourced upwind of the sample the blown onto the mine site. This then rules out the any 
activity on the mine site being the source of dust during this period. This is further borne out by the low Lead 
concentration value of 0.04μg/m

3
 measured that day. This value can be considered to be on the threshold of detection. 

 
During the period 18:00pm to midnight the wind direction changed to approximately SSW at a speed starting at 10m/s 
and abating to about 4m/s at the end of the period. The wind direction change from west to SSW was accompanied by a 
sudden increase in speed from about 4 m/s to about 10 m/s. Such sudden wind changes are often accompanied by an 
increase in turbulence causing loose dust, if present, to be entrained. Winds from the SW to SSW at these higher speeds 
could have entrained dust from the car parking area and the cleared area to the west of the access road to the 
Administration block. This area is upwind of the “Old Security Gate” sampler but downwind of the “Lot 8“ sampler which 
may account for the difference in TSP concentrations measured that day. 
 
A visual examination of the exposed filter from the “Old Security Gate” shows that the colour is consistent with soil from 
the area but the particles appear to be courser than those collected onto the “Lot 8“ filter even though the colouration is 
similar. This may suggest that a “Willy-Willy” may have been in the vicinity of the “Old Security Gate” sampler but this is 
only speculation. With the wind direction coming from the north to west during the daylight hours the house and shed 
would have been upwind of the sampler. At the high wind speeds measured during this period air turbulence and eddies 
may have been created near the sampler increasing the possibility of local dust being raised.  
 
The filter weighing data has been reviewed and no anomalies could be detected.  
 
For the “Old Security Gate” sampler to have measured a TSP concentration approximating that of the “Lot 8“ sampler it 
would had to pull about 4000m

3
 of air through the filter in 24 hours. The blower fitted to these samplers is physically 

incapable achieving such an air flow.  
 
At the time the filter was changed there was no visible evidence that the sample had been interfered with. This would 
have shown up as dirt inside the sample chamber and an uneven distribution of particulate matter on the filter itself. Any 
anomalies in the distribution of particulate would have been noticed in the Laboratory as the filters are returned unfolded 
for weighing. They are then folded before a subsample is cut for heavy metal analysis. 
 

 
Lindsay Hope, Technical Manager         Katherine HOPE, Director 
         S.A. Environment Pollution Monitoring Services 
 


