
 

 

QUARTERLY ENVIRONMENT REPORT  

 

Quarter 4 : October  ð December  2010  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 



Angas Zinc Mine QER Oct-Dec 10 
 

 
J:\HSEC\Environment\Reports\QER\2010\Angas QER Oct_Dec10 v2.doc     2 

Executive Summary 
This Quarterly Environment Report (QER) presents the results of the monitoring program 
between October and December 2010. 

Water Management: 

During the quarter, there were no events to create potential for off site surface water 
contamination. 

All groundwater quality results were within MARP criteria. 

TSF decant pond water levels remain out of MARP compliance with increases in both 
ponded water surface area and water level recorded over the period due to heavy rainfall. 

Significant work continues to be undertaken to reduce ponded water levels. 

Noise: 

Noise monitoring was carried out over the Christmas in line with the new trial methodology.  
Results from the eastern monitor show compliant levels, with four nights measured at the 
western location returning results up to 3db(A) over the night time limit. 

Air Quality: 

All lead particulate levels results received to date are below MARP guidelines. 

Dust deposition was measured against proposed rates based on Tonkinôs Dust Impact 
Modelling.  One off site gauge returned a lead deposition level higher than the proposed 
criteria, with several sites over for total dust due to background sources. 

Three results exceeded EPA early warning reporting limits for lead deposition rates during 
the reporting period. 

Blasting: 

There were 162 monitored blasts during the quarter.  All blasts met MARP and internal 
guidelines.  The paddock monitor was sent away for repairs and calibration during the 
reporting period. 

Flora & Fauna: 

Fire hazard and weed management activities continued.  2010 revegetation activities were 
completed and a water program was commenced. 

Community Complaints & Incidents: 

Eight complaints were received and followed up during the reporting period relating to  
odour and equipment damage (which was not mine-related), and noise. 

Two internally reported environmental incidents were logged relating to onsite activity. 
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1 Background 
This is the fourth Quarterly Environmental Report (QER) for 2010 and represents the 
period from October to December 2010.  This report was prepared for the Strathalbyn 
Community Consultation Committee, PIRSA and the Terramin Board of Directors, as 
required by the mining lease conditions. 

Underground development has advanced to over 7,700 metres in total, with development 
reaching the 240 metre level.  Stoping is underway in both the Rankine and Garwood ore 
bodies. 

A total of 105,834 tonnes of ore were processed for the quarter yielding 11,075 dry metric 
tonnes of zinc concentrate and 4,216 dry metric tonnes of lead-copper concentrate for the 
reporting period. 

2 Surface Water 
Surface water was sampled at the Hogben, Bridge, Croser and Ford locations, as 
indicated in Appendix A.  Analytical results for the samples taken are presented in 
Appendix D. 

There were several results above the óaverage plus 2 standard deviationsô (2SD) criteria of 
the MARP across all sampling sites throughout the quarter. 

These elevated results are not a consequence of mining activities as no events have 
occurred to create potential for mine-related contamination.  Despite significant rainfall 
during the reporting period, no stormwater breached the lease boundary. 

3 Ground Water 

3.1 Quality 

Five groundwater monitoring bores were tested during the reporting period, October to 
December 2010.  AWE1, LG1, LG2 and RG7 were dry during this quarter. 

In September it was noted that LG1 and LG2 sampling bores were underwater (in the 
wetland adjacent the STEDS lagoon).  When these bores can be accessed safely, water 
levels will be checked again. 

All groundwater results were within MARP criteria and can be found in Appendix E. 

3.2 Electrical Conductivity 

Figure 1 indicates the saline nature of the monitored bores has remained steady over the 
reporting quarter.  The same two distinct electrical conductivity groups were observed. 

Some electrical conductivity results were not recorded in October and then November due 
to the failure and subsequent repairs and calibration of the measuring equipment. 
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Figure 1 ï Electrical conductivity over time 

3.3 Water Levels 

Groundwater levels have been monitored over time to evaluate drawdown, as seen in 
Figure 2.  Levels in the five bores with measureable water levels have remained stable 
over the quarter. 

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) 
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Figure 2 ï Ground water level over time 

4 Tailings Storage Facility Leak Detection Bores 
Leak detection bores TSF A, B and D were tested in October, November and December, 
however TSF C did not contain sufficient water to sample. 

These bores were not included in the baseline groundwater quality study which provides 
the basis for the MARP criteria for groundwater.  As such results cannot be compared to 
pre-mining data; however all the TSF leak detection bore results were within MARP criteria 
for groundwater quality. 

5 Noise Monitoring 
Quarterly monitoring at the two recommended locations was carried out over the 
Christmas period.  The results are shown in Figures 3 and 4.  Note that noise data logged 
during periods of wind speeds greater than 20km/hr are deemed invalid under the 
Environmental Protection Noise Policy 2007. 

The eastern monitor located behind the processing plant showed full compliance.  Data 
collected at the western monitor adjacent to the boxcut shows noise levels up to 3dB(A) 
over the night time limit for the first four consecutive nights.  Following this period, noise 
levels return to compliant levels.  This shift does not concur with any operational changes 
and is likely to be related to weather/atmospheric conditions. 

Terramin is seeking advice from PIRSA, the EPA and AECOM (acoustics specialists) with 
regard to the application of compliance limits and monitoring methods used.  The next 
round of monitoring will be undertaken in late March. 



Angas Zinc Mine QER Oct-Dec 10 
 

 
J:\HSEC\Environment\Reports\QER\2010\Angas QER Oct_Dec10 v2.doc     
 7 

 

Figure 3 ï Noise readings along eastern boundary 

 

 

Figure 4 ï Noise readings adjacent boxcut 
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6 Dust Monitoring 
Terramin uses two High Volume Samplers (HVS) located between the mine and 
Strathalbyn to track Total Suspended Particulates (TSP) levels and particulate lead.  12 
Dust Deposition Gauges (DDG) have been placed strategically around the property to 
measure total dust levels and lead deposition rates. 

6.1 High Volume Sampler 

All TSP and particulate lead levels for the reporting period were within MARP guidelines 
and EPA reporting criteria. 

All data is shown in Appendix G. 

6.2 Dust Deposition 

Updated diagrams from Tonkinôs showing maximum deposition rates for total solids and 
lead, in relation to dust source and gauge locations (see Appendix B), are being used to 
assess dust deposition performance.  Full graphical data is shown in Appendix B. 

Tables 1 and 2 show deposition rates for the reporting quarter.  Several locations exceed 
the maximum total solids deposition rate; however, this is not likely to be attributable to 
mine activity.  The two dust gauges closest to mine dust sources (5 and 7) are within the 
guidelines and mostly lower than off site gauges.  In December, the lead deposition result 
at gauge 10 (located beyond the STEDS, adjacent the railway line) was higher than MARP 
criteria. 

Total Solids 

(g/m2.month)
7 5 4 2 8 1 6 9 11 3 12 10

MARP Limit 25 25 2.5 2.5 0.75 0.75 0.6 0.18 0.18 0.18 0.18 0.125

Oct-10 3.0 2.7 1.4 1.6 2.3 2.1 11.8 2.7 3.9 12.2 2.3 8.1

Nov-10 7.0 4.5 3.4 4.4 5.3 3.4 9.0 1.9 6.4 1.8 4.8 12.6

Dec-10 3.5 4.8 3.6 5.3 3.5 4.2 9.6 6.4 4.9 3.4 3.1 2.7  

Table 1 ï total solids deposition rates, relative to distance from plant, for the reporting quarter 

Lead

mg/m2/mth
5 7 4 2 8 6 9 1 11 3 12 10

MARP Limit 1000 250 250 50 25 25 25 25 5 5 5 3

Oct-10 2.6 4.8 1.4 0.7 0.8 0.0 0.1 0.2 0.2 0.0 0.1 0.2

Nov-10 5.0 9.2 0.5 1.8 1.4 0.8 0.3 0.4 0.5 0.0 0.0 0.4

Dec-10 1.1 0.2 0.5 1.7 0.8 2.0 0.2 4.7 0.3 0.2 0.4 10.0  

Table 2 ï lead deposition rates, relative to distance from plant, for the reporting quarter 

Table 3 shows lead deposition performance against EPA licence conditions, measured in 
mg/kg.  Three results in the reporting quarter were above EPA reporting criteria, at off site 
gauges 2 and 10, and on site gauge 1.  Full graphical results for are shown in Appendix B. 

These results are consistent with the exceedence of MARP criteria for lead deposition at 
gauge 10, and also the predominantly west, south-westerly winds during the period.  
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However, the magnitude of the lead levels detected in gauge 10 in relation to the distance 
from the plant is highly unusual. 

All current dust management initiatives are being maintained, with further improvements to 
be implemented in the coming quarter.  The fully automated concentrate shed roller doors 
were completed in October.  Discussions with operational and maintenance personnel 
have continued and further improvements to dust management equipment and practices 
are progressively being implemented.  These initiatives include better wetting of ROM pad 
and stockpiles, more extensive cleaning and watering of road surfaces in processing area, 
and vigilant inspection and maintenance of dust collection equipment. 

EPA 

Reporting 

Level

2 3 10 11 12

EPA 

Reporting 

Level

1 4 5 6 7 8 9

Oct-10 150 503 3 24 65 32 750 138 1002 1007 2 1707 382 46

Nov-10 150 429 14 34 36 9 750 109 138 1137 86 1356 267 161

Dec-10 150 311 70 4099 54 110 750 1045 115 205 189 57 222 33

Off Site On Site

 

Table 3 ï lead deposition rates measured against EPA reporting limits 

7 Blast Monitoring 
162 blasts were recorded during the reporting period.  Intermittent issues with the paddock 
monitor, and subsequent outage for repairs and calibration saw some gaps in data from 
this location during the quarter.  However the second fixed monitor provided continuous 
coverage for vibration measurement during this period but over pressure measurements 
are not measured. 

All blasts recorded were within MARP criteria and internal guidelines for vibration.  All blast 
data is shown in Appendix C. 

0-5 5-10 10+ Total

162 0 0 162

100% 0% 0% 100%

0 115-120 120+ Total

103 0 0 103

100% 0% 0% 100%

PPV mm/s

Overpressure dB(L)

 

Table 4 ï summary of blast monitoring compliance 
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8 Recycling 
The following is a summary of the waste taken off site for disposal or recycling during the 
reporting period (see Table 5). 

Material October November December 

General waste 10.5t 12.7t 11.7t 

Recyclables 7.0t 13.7t 9.1t 

Scrap metal 3.7t 3.2t 10.1t 

Soft plastics - - - 

Bottles & cans - - - 

Electrical - - - 

Silt / sludge 3,100L - - 

Waste oil / grease - 2,600L 900L 

Oil / water mixture - 2,400L 400L 

Hydraulic hoses / oil 
filters / rags 

- - - 

Table 5 ï Site waste & recycling summary 

9 Odour Monitoring 
CS2 monitoring, as required in the MARP, was carried out at the nearest neighbour in 
October, November and December with a zero reading being recorded in all three months. 

10 Flora & Fauna 

10.1 Flora 

Weed management activities have continued in line with the planned program.  Activities 
during the quarter included targeted control of declared species (particularly horehound) 
and selective spraying of weeds in newly revegetated areas.  Slashing and mowing also 
continued to reduce fire hazards. 

Replanting of Garwoodôs quarry fenceline and the roadside area directly opposite the site 
entrance was undertaken late in the quarter and a weekly water program has been 
established, using RO product water.  This will be continued through the summer period. 

10.2 Fauna 

Rabbits are still active in several areas on the site.  Rain late in the season has delayed 
the drying off of feed and hence the baiting program.  It is scheduled to commence in 
January 2011. 
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11 Visual Amenity 
Visual amenity photos are due to be taken again in March 2011, as per the MARP. 

12 Site Security & Traffic 
No site security or traffic issues were recorded for the reporting period. 

13 Regional Soil & Rainwater Monitoring 
Regional soil and rainwater sampling was undertaken in September.  Results have been 
received.  Initial analysis shows no deviations, however in depth analysis and reporting will 
be completed early in 2011. 

14 Topsoil Stockpile Monitoring 
Topsoil stockpile sampling for nutrients and metals composition analysis was undertaken 
in November 2009.  Analysis of data has been carried out and no issues were highlighted.  
Sampling was delayed until January 2011 due to work around the stockpile area. 

15 Community 

15.1 Strathalbyn Community Consultation Committee 

The last SCCC meeting held at 7pm on 18 November in Strathalbyn.  Anya Hart presented 
the Quarterly Environment Report.  Rob Howie provided an update on the management of 
TSF water on site. 

15.2 Visitors & Tours 

Approximately 80 people toured the site during the quarter including a school groups from 
Heathfield, a pre-industry course group and a social club from Murray Bridge. 

15.3 Sponsorship 

Sponsorship was provided to the Strathalbyn Bowling Club, Cricket Club and Swimming 
Club during the quarter.  Donations were also provided to the Senior Citizenôs Club, and 
an Angas employee taking part in a local charity event. 

15.4 Community Engagement 

The Angas Zinc Community Newsletter was compiled and distributed in December 2010.  
Stephen Marlow of Marlow Communications continued to support the Angas community 
engagement program, including regular columns in regional newspaper and other 
initiatives. 

15.5 Event Register 

All incidents for the reporting period are shown in Table 6. 

Eight community complaints were received during the quarter.  All complaints were 
followed up promptly.  Two environmental incidents were reported internally.  Follow up 
actions from these events have been addressed satisfactorily.  Details of these incidents 
are outlined in Table 6 to follow. 
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Month Category Date Time

Desciption Date ActionedActions

Total

10 2_environment 20-10-10 5:15pm

Tails thickener overflow water filled culvert. System 

backed-up and flooded lead thickener overflow drain. 20-10-10

Shutdown mill to gain control and pump tails thickener 

out.  Swapped to spiggot 3 and reduced all water to tails 

floc sparge.  Started culvert sump pump back out to 1

23-10-10 3:00pm Tails line holed spraying slurry around area 23-10-10Patched hole with wrap it on the run.  Work Request 1

3_community 21-10-10 6.45am

Angas employee noticed an odour in car park when 

arriving at work. 21-10-10

Notified Rob Howie.  Rodney Thompson confirmed. 

Origins unknown-concluded to be grey water system. 1

10 Total 3

11 3_community 01-11-10 6:15pm Blasting outside of nominated firing times 01-11-10Nil required. 1

11 Total 1

12 3_community 04-12-10 12:04am

Neighbouring resident rang Anya's mobile saying 

noise from mine site was very loud.  They had 

bedroom window open as was warm night and were 

having trouble sleeping.  Also reported that 

complaints line was disconnected.  Mill and tails 

pump were clearly a 04-12-10

Left msg for mill spvr to check crusher run times, chute 

covers, etc.  Followed up next morning with Jason but 

nothing was found.  Conditions  very calm, overcast.  

Info fed back to complainant by Anya. 1

09-12-10 10:45am

Resident living approx 5km east of mine rang 

complaints line to report strong smell coming and 

going since 6:30am. 09-12-10

Karen Fox and John Samytowski attended area. Found 

spray contractor (non-mine related) using herbicide in 

close vicinity.  He commenced work ~6:30am.  John 

spoke to contractor re: complaint and info was fed back 1

18-12-10 7:52pm

Hillside Rd resident rang complaining of smell coming 

from mine site. 18-12-10

Rob Howie and John Samytowski attended residence at 

20:30.  Only smell of mouldy hay noticed - residents 1

24-12-10 5:00am

Complaint received in relation to noise at mine which 

woke neighbours.  They believed it to be a loader 

operating in the boxcut and also mill gear box 24-12-10

Anya and Ray both talked with neighbours.  Night shift 

supevisor being asked if loader was operating - no.  1

23-12-10 11:00am

Neighbouring business owner rang Anya direct to 

report that our contract drillers had damaged his 

pipework used to pump water stored adj to the STEDS 

ponds.  Said he would come to Angas offce the 

following week to discuss further. 23-12-10

Anya check with Chris Cox if he was aware of any 

damage-reported that  equipment was damaged prior 

to our drilling activities.  Neighbour visited Anya on site 

following Tues-reported that equipment was found 

damaged-report to council, he was quite defensi 1

28-12-10 12:30am

Complaint received in relation to noise at mine from 

neightbouring resident.  Mill gearbox was noted as 

dominant noise. 28-12-10Followed up in person by Ray Greenhill. 1

12 Total 6

Grand Total 10 

 Table 6 ï Complaints registered for the reporting period 
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16 Water Management 

16.1 Progress This Quarter 

Focus on the water management project has continued to be a high priority during the 
quarter.  The initial ramp up of the water treatment facility in October showed promising 
results however chemical and equipment issues, coupled with significant rainfall have 
seen a significantly lower than targeted treated water output. 

Fluctuations in feed water turbidity continue to be a challenge for the pre-treatment 
process and significant efforts from a wide range of involved parties is contributing to 
improvements. 

Water from the existing RO and filtration plants continue to be used to treat the mine 
dewatering stream.  TSF water is used as ñtop upò for the plant and as such is consumed 
in the ore concentration process.  RO treated water is pumped to the effluent lagoons for 
use in irrigation under conditional approval from the Alexandrina Council and the EPA. 

A network of four suitable reinjection bores has been identified through testwork.  Terramin 
has received written approval from the EPA to use these bores for the reinjection of 
suitable quality water. 

The pilot process to thicken tails for use as backfill in mining voids was ceased in 
December due to concerns with output quality.  Work has commenced scoping a new 
project for commissioning early in 2011. 

A December survey of the decant pond in the TSF are shown in Appendix H.  The surface 
area of the water in the TSF has increased to over 57,000m3, and the water level has 
increased to approximately 71.3RL over the quarter.  This level remains in excess of 4.5 
metres below the spillway. 

16.2 Monitoring 

There are several methods that leakage from the TSF liner system can be detected, tested 
and monitored.  It should be noted that a small amount of leakage or seepage from 
between the two liners is expected as part of normal TSF operation. 

The leak detection bores A, B, C and D are located around the downstream base of the 
TSF.  These are tested and monitored on a monthly basis, as outlined in Section 4 of this 
report.  These bores are designed as a ñlast lineò of detection and significant changes in 
water quality in these bores could be indicative of a leak from the TSF.  pH and standing 
water level (SWL) are variables that would be expected to change if leak from the TSF 
was occurring (see Figures 6 and 7 to follow).  No such change has been detected.  The 
relatively minor increase in pH is within acceptable limits and likely to be as a result of 
seasonal impacts. 
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Figure 6 ï pH measured in TSF monitoring bores 

 

 

Figure 7 ï SWL of TSF monitoring bores 
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Four pieziometers, or bore holes, are 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 pieziometers to date. 

The TSF liner area is divided into five regions, each of which drain into separate collection 
points (see Appendix I).  These drains are monitored and sampled on a weekly basis.  
While changes in flow rates from these drains are expected as part of the normal operation 
of the TSF, significant increases could be indicative of TSF leakage.  See Figure 7 to 
follow for drain flows recorded to date. 

Measureable flow has been detected from drains 1, 2, 3 and 5 during the reporting period.  
Measurements show that total flow has steadily increased and flow rates from individual 
drains have changed.  This is in line with the increase in ponded water over the period and 
the location of tails deposition over the reporting period. 

 

Figure 7 ï Flow rates of TSF seepage drains 
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Appendix A ï Water Monitoring 

 
Water quality monitoring locations 
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Appendix B ï Dust Monitoring 
Dust Deposition Gauge & High Volume Sampler Locations 

 
 
Maximum deposition rates for total suspended particles 
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Maximum deposition rates for lead 
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Figure 8 ï Total solids deposition rates in order of gauge distance from plant 
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Figure 9 ï Lead deposition rates in order of gauge distance from plant 
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Figure 10 ï milligrams of lead measured per kilogram of sample in offsite gauges 
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Figure 11 ï milligrams of lead measured per kilogram of sample in onsite gauges 
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Appendix C ï Blast Data 
Fixed Monitors-Gloverôs for Oct-Dec 2010 

mm/s dB(L) mm/s dB(L) mm/s dB(L) mm/s dB(L) mm/s dB(L) mm/s dB(L)

01/10/2010 06:40 0.18 88.0 0.23 01/11/2010 06:30 0.15 88.0 0.15 01/12/2010 06:30 0.11 81.9 0.09

01/10/2010 17:31 0.56 106.5 0.98 01/11/2010 17:41 0.89 01/12/2010 17:43 0.11

02/10/2010 06:26 0.19 88.0 0.38 01/11/2010 18:00 0.09 02/12/2010 06:36 0.09

02/10/2010 18:15 0.19 88.0 0.37 02/11/2010 06:25 0.11 02/12/2010 17:32 0.15

03/10/2010 06:25 0.12 88.0 0.09 02/11/2010 17:50 0.15 03/12/2010 06:30 0.10

04/10/2010 06:26 0.11 110.9 0.10 03/11/2010 06:21 0.18 03/12/2010 17:25 0.10

04/10/2010 18:27 0.12 91.5 0.16 03/11/2010 06:49 0.10 04/12/2010 06:38 0.09

05/10/2010 06:41 0.15 88.0 0.16 04/11/2010 06:10 0.10 04/12/2010 17:35 0.23

06/10/2010 06:29 0.21 88.0 0.18 04/11/2010 18:42 0.09 05/12/2010 06:20 0.09

07/10/2010 11:15 0.12 97.5 0.16 05/11/2010 06:30 0.17 05/12/2010 17:29 0.09

07/10/2010 19:00 0.13 100.0 0.15 06/11/2010 06:23 0.16 06/12/2010 06:33 0.11

07/10/2010 19:20 0.11 91.5 0.13 06/11/2010 17:50 0.10 06/12/2010 17:46 0.22

08/10/2010 17:26 2.04 97.5 2.36 07/11/2010 10:00 0.26 07/12/2010 06:54 0.09

09/10/2010 06:37 0.12 88.0 0.10 07/11/2010 17:52 0.18 08/12/2010 17:52 0.11

09/10/2010 17:30 0.14 100.0 0.09 08/11/2010 06:29 0.11 09/12/2010 06:30 0.13

10/10/2010 06:45 0.15 88.0 0.10 08/11/2010 17:43 2.25 10/12/2010 17:30 0.10

11/10/2010 12:31 0.10 113.8 0.09 09/11/2010 06:05 0.18 11/12/2010 06:35 0.09

11/10/2010 17:52 0.13 101.0 0.09 09/11/2010 17:39 1.82 98.8 3.90 11/12/2010 13:20 0.11

12/10/2010 06:38 0.18 81.9 0.09 10/11/2010 06:34 0.11 88.0 0.10 11/12/2010 17:39 0.15

12/10/2010 20:29 0.13 94.0 0.09 10/11/2010 12:55 0.11 88.0 0.14 13/12/2010 06:30 0.15

13/10/2010 06:33 0.14 88.0 0.10 11/11/2010 06:36 0.34 91.5 0.16 13/12/2010 17:37 0.51

13/10/2010 18:05 0.11 88.0 0.10 12/11/2010 06:12 0.73 91.5 0.09 14/12/2010 06:36 0.20

14/10/2010 13:30 0.37 104.2 0.09 12/11/2010 17:09 3.17 94.0 0.09 14/12/2010 13:35 1.54

15/10/2010 06:44 0.13 105.5 0.10 13/11/2010 06:31 0.32 91.5 0.20 14/12/2010 17:45 0.10

15/10/2010 17:46 2.18 113.1 0.09 14/11/2010 06:30 0.31 91.5 0.17 15/12/2010 06:28 0.61

16/10/2010 06:30 0.12 104.2 0.10 14/11/2010 17:36 0.19 91.5 0.22 15/12/2010 17:53 0.18

16/10/2010 17:32 0.13 108.0 0.09 15/11/2010 06:33 0.43 91.5 0.30 16/12/2010 06:28 0.13

17/10/2010 06:25 0.14 94.0 0.10 15/11/2010 18:08 2.39 94.0 0.18 16/12/2010 17:42 0.27

17/10/2010 18:51 0.12 81.9 0.09 16/11/2010 06:36 1.87 91.5 0.16 17/12/2010 06:37 0.20

18/10/2010 06:46 0.14 94.0 0.10 16/11/2010 17:35 2.04 94.0 0.36 17/12/2010 17:39 2.09

18/10/2010 18:26 0.13 100.0 0.09 17/11/2010 06:30 0.31 91.5 0.15 18/12/2010 06:37 0.15

19/10/2010 06:51 0.17 88.0 0.10 17/11/2010 17:46 5.94 97.5 0.92 18/12/2010 17:41 1.79

20/10/2010 06:26 0.13 88.0 0.11 18/11/2010 06:38 0.19 91.5 0.19 19/12/2010 06:34 0.15

20/10/2010 17:58 0.75 91.5 0.09 19/11/2010 06:43 1.53 91.5 0.19 20/12/2010 06:16 0.27

21/10/2010 06:48 0.21 88.0 0.10 19/11/2010 19:05 0.39 91.5 0.37 21/12/2010 06:50 0.21

22/10/2010 06:45 0.17 102.8 0.10 21/11/2010 07:26 0.25 91.5 0.19 21/12/2010 17:44 1.72

22/10/2010 13:44 0.71 114.6 0.09 21/11/2010 18:01 0.44 91.5 0.22 22/12/2010 06:33 0.19

22/10/2010 18:51 0.12 91.5 0.09 22/11/2010 06:23 0.31 91.5 0.15 22/12/2010 18:11 0.19 98.8 0.17

23/10/2010 06:41 0.34 88.0 0.09 22/11/2010 06:47 0.17 91.5 0.10 23/12/2010 06:34 0.16 91.5 0.12

23/10/2010 18:21 0.13 95.9 0.09 22/11/2010 18:11 0.41 91.5 0.16 23/12/2010 17:40 1.77 103.5 1.90

25/10/2010 13:31 0.96 98.8 0.09 23/11/2010 06:36 0.23 91.5 0.14 24/12/2010 07:02 0.20 88.0 0.19

25/10/2010 19:02 0.16 81.9 0.09 23/11/2010 17:34 3.95 112.0 0.15 24/12/2010 17:31 1.78 109.9 1.76

26/10/2010 17:41 0.11 106.5 0.09 24/11/2010 06:28 2.43 94.0 0.16 25/12/2010 06:30 0.14 91.5 0.11

27/10/2010 06:35 0.14 81.9 0.10 25/11/2010 06:19 0.32 91.5 0.19 26/12/2010 06:25 0.15 91.5 0.16

27/10/2010 17:59 1.34 94.0 0.09 25/11/2010 18:35 0.11 94.0 0.09 26/12/2010 14:35 0.25 101.9 0.10

28/10/2010 06:30 0.10 26/11/2010 06:18 0.20 88.0 0.26 26/12/2010 18:02 0.24 108.0 0.64

28/10/2010 17:51 0.10 26/11/2010 17:29 0.41 94.0 0.12 27/12/2010 06:58 0.14 94.0 0.11

29/10/2010 06:30 0.09 27/11/2010 10:21 0.11 91.5 0.09 27/12/2010 18:00 2.19 107.0 2.41

29/10/2010 17:30 0.16 27/11/2010 17:52 0.52 91.5 0.11 28/12/2010 06:40 0.15 88.0 0.14

30/10/2010 18:46 0.09 28/11/2010 12:36 0.12 110.6 0.09 28/12/2010 17:37 0.18 101.0 0.23

31/10/2010 06:35 0.10 28/11/2010 17:38 0.54 91.5 0.09 29/12/2010 06:25 0.15 88.0 0.12

31/10/2010 17:51 0.10 29/11/2010 06:37 0.15 88.0 0.09 29/12/2010 17:38 0.42 100.0 0.98

29/11/2010 17:24 2.95 94.0 0.09 30/12/2010 06:36 0.15 97.5 0.28

30/11/2010 06:28 0.12 98.8 0.10 30/12/2010 09:59 0.13 91.5 0.09

30/11/2010 17:35 0.38 94.0 0.09 31/12/2010 17:46 0.12 95.9 0.18

Paddock Residence

Date Time

Paddock Residence

Date Time

Paddock Residence

Date Time
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Appendix D ï Surface Water Quality 
Angas River water sampling results Oct-Dec 2010 
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Appendix E ï Ground Water Quality 
Monitoring bores sampling results Oct-Dec 2010 

 D
a

te
A

v
e

S
it

e
U

n
it

s
+

2
S

D
R

G
1

R
G

2
R

G
3

R
G

4
R

G
8

R
G

9
R

G
1

R
G

2
R

G
3

R
G

4
R

G
8

R
G

9
R

G
1

R
G

2
R

G
3

R
G

4
R

G
8

R
G

9

p
H

p
H

8
.1

5
7
.6

1
7
.6

8
7
.6

7
7
.7

2
7
.4

0
7
.4

1
7
.2

2
7
.3

0
7
.2

8
7
.3

7
7
.0

1
7
.2

8

E
C

-L
u
S

/c
m

5
3
6
7
0

1
1
6
0
0

7
3
5
0

9
0
0
0

1
0
8
0
0

3
0
7
0
0
0

3
0
2
0
0

1
2
0
0
0

7
3
5
0

9
2
5
0

1
1
2
0
0

3
1
5
0
0

9
0
0
0

1
2
0
0
0

7
3
7
0

9
0
4
0

1
0
9
0
0

3
0
9
0
0

1
0
8
0
0

S
O

4
-D

m
g
/L

3
3
3
0

1
2
9

3
0
5

4
3
2

1
0
1

3
7
6

3
7
2

9
2
4

3
9
1

5
3
3

5
9
3

2
7
0
0

5
4
4

5
8
7

2
5
2

3
6
0

4
1
2

1
6
2
0

4
2
2

A
s-

T
m

g
/L

0
.0

3
8

0
0
.0

0
4

0
.0

0
2

0
.0

0
3

0
.0

0
5

0
.0

0
5

<
0
.0

0
1

0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
3

0
.0

0
1

0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

C
d

-T
m

g
/L

0
.0

0
4
0

0
.0

0
0
1

<
0
.0

0
0
1

<
0
.0

0
0
1

0
.0

0
0
2

0
.0

0
0
1

<
0
.0

0
0
1

0
.0

0
0
2

<
0
.0

0
0
1

<
0
.0

0
0
1

0
.0

0
0
2

0
.0

0
0
2

<
0
.0

0
0
1

0
.0

0
0
1

<
0
.0

0
0
1

<
0
.0

0
0
1

<
0
.0

0
0
1

0
.0

0
0
1

<
0
.0

0
0
1

C
r-

T
m

g
/L

0
.1

3
4

0
.0

0
2
0

0
.0

1
9

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
2

<
0
.0

0
1

0
.0

1
8

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
4

<
0
.0

0
1

<
0
.0

0
1

0
.0

2
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

C
u

-T
m

g
/L

0
.1

1
7

0
.0

0
2

0
.0

1
1

0
.0

0
2

0
.0

0
2

0
.0

0
8

0
.0

0
8

0
.0

0
2

0
.0

0
9

0
.0

0
1

0
.0

0
1

0
.0

0
8

0
.0

0
1

0
.0

0
2

0
.0

1
2

0
.0

0
1

0
.0

0
1

0
.0

0
8

0
.0

0
1

N
i-

T
m

g
/L

0
.0

5
1

0
.0

0
2

0
.0

1
0

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
4

0
.0

0
4

0
.0

0
2

0
.0

0
7

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
1

0
.0

1
0

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
1

<
0
.0

0
1

P
b

-T
m

g
/L

0
.2

6
2

<
0
.0

0
1

0
.0

2
8

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
3

0
.0

0
3

0
.0

0
1

0
.0

2
4

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
5

<
0
.0

0
1

0
.0

0
2

0
.0

2
8

<
0
.0

0
1

<
0
.0

0
1

0
.0

0
3

<
0
.0

0
1

Z
n

-T
m

g
/L

1
.7

0
4

<
0
.0

0
5

0
.0

1
9

<
0
.0

0
5

<
0
.0

0
5

<
0
.0

0
5

<
0
.0

0
5

0
.0

0
5

0
.0

1
8

0
.0

0
6

<
0
.0

0
5

0
.0

0
5

<
0
.0

0
5

0
.0

1
1

0
.0

2
8

0
.0

0
7

0
.0

0
6

0
.0

1
1

0
.0

0
6

S
e

-T
m

g
/L

0
.0

8
8

0
.0

2
0

<
0
.0

1
<

0
.0

1
0
.0

2
0

0
.0

1
0

<
0
.0

1
0
.0

1
0

<
0
.0

1
<

0
.0

1
<

0
.0

1
<

0
.0

1
<

0
.0

1
0
.0

3
0

<
0
.0

1
<

0
.0

1
0
.0

1
0

<
0
.0

1
<

0
.0

1

A
g

-T
m

g
/L

0
.1

5
4

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

<
0
.0

1
0

T
l-

T
m

g
/L

0
.0

0
3

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

<
0
.0

0
1

F
e

-T
N

T
U

6
9
.0

2
0
.6

2
0

1
2
.6

0
0
.2

0
0
.0

6
5
.3

8
5
.1

2
0
.8

0
0

1
4
.3

0
0
.0

9
<

0
.0

5
7
.0

5
0
.1

1
0
.9

6
0

1
3
.7

0
0
.2

4
<

0
.0

5
0
.1

8
<

0
.0

0
5

D
e

c
-1

0
O

c
t-

1
0

N
o

v
-1

0



Angas Zinc Mine QER Oct-Dec 10 
 

 
J:\HSEC\Environment\Reports\QER\2010\Angas QER Oct_Dec10 v2.doc     24 

Appendix F ï Tailings Storage Facility Leak Detection 
Monitoring bores sampling results Oct-Dec 2010 
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Appendix G ï Air Quality 
Results from high volume samplers to December 2010 

DATE TSP Lead

 (ug/m
3
)  (ug/m3)

05-10-10 25.7 0.01

11-10-10 34.4 <0.01

17-10-10 7.9 <0.01

23-10-10 17.3 <0.01

29-10-10 18.8 <0.01

04-11-10 23.0 0.01

10-11-10 29.3 <0.01

16-11-10 9.3 <0.01

22-11-10 48.2 0.02

28-11-10 18.8 <0.01

04-12-10 37.5

10-12-10 19.2

16-12-10 23.6

22-12-10 21.7

28-12-10 36.6

03-01-11 22.7

09-01-11 32.4

15-01-11 12.1

Comments

Lot 8

 

DATE TSP Lead

 (ug/m
3
)  (ug/m3)

05-10-10 32.2 0.03

11-10-10 63.9 <0.01

17-10-10 15.0 0.01

23-10-10 21.4 0.01

29-10-10 22.2 0.01

04-11-10 33.8 0.13

10-11-10 48.0 0.04

16-11-10 17.1 0.06

22-11-10 65.5 0.09

28-11-10 25.8 0.01

04-12-10 31.1

10-12-10 23.4

Comments

Old Security Gate
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Figure 12 ï high volume sampler TSP measurements 

 

 

Figure 13 ï high volume sampler particulate lead measurements 
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Appendix H ï TSF Water Survey 
Survey results showing the reduction in ponded water area in the TSF at the end of the 
reporting period. 

 

 




