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Executive Summary 
This Quarterly Environment Report (QER) presents the results of the monitoring program 
between January and March 2011. 

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 reduction in ponded 
water surface area and increased water level recorded over the period due to heavy 
rainfall early in the year. 

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

Noise: 

Noise monitoring was carried out in March in line with the new trial methodology.  Results 
from the western monitor show compliant levels, with night time measurements at the 
western eastern location exceeding the night time limits. 

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.  All lead deposition results were well within criteria, with several sites over for 
total dust due to background sources. 

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

Blasting: 

There were 173 monitored blasts during the quarter.  All blasts met MARP and internal 
guidelines.  The paddock monitor was repaired during the reporting period. 

Flora & Fauna: 

Fire hazard and weed management activities continued.  Rabbit baiting was undertaken 
with good results.  A turtle was found on site and relocated to the STEDS lagoons. 

Community Complaints & Incidents: 

11 community incidents were reported during the quarter relating to late stope firings, blast 
notifications, rabbit numbers of site and noise. 

One internally reported environmental incident was logged. 
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1 Background 
This is the first Quarterly Environmental Report (QER) for 2011 and represents the period 
from January to March 2011.  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 8,300 metres in total, with development 
reaching the 280 metre level.  Stoping is underway in both the Rankine and Garwood ore 
bodies. 

A total of 91,595 tonnes of ore were processed for the quarter yielding 9,566 dry metric 
tonnes of zinc concentrate and 3,653 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, January to 
March 2011.  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).  These bores were accessed in March and were 
confirmed still to be dry. 

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

  



Angas Zinc Mine QER Jan-Mar 11 
 

 
J:\HSEC\Environment\Reports\QER\2011\Angas QER Jan_Mar11 v3.docx     5 

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. 

 

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 January, February and March, 
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 at the end of 
March.  The data is measured as per the theoretical noise model.  Note that the limits 
applicable at each of the two monitoring locations reflect their geographical position in 
relation to the onsite noise sources not the compliance limits at the nearest residential 
neighbours.  The results are shown in Figures 3 and 4.  Note that noise data logged during 
periods of wind speeds greater than 5m/s (or 18km/hr) are deemed invalid under the 
Environmental Protection Noise Policy 2007. 
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The western monitor located adjacent to the boxcut showed full compliance (spikes in 
noise levels clearly correspond to high wind conditions).  Data collected at the eastern 
monitor behind the processing plant shows noise levels over the night time limit throughout 
the monitoring period.  These elevated levels cannot be explained by wind conditions.  The 
noise attenuation blanket was in place over the mill gearbox and no unusual operation 
activities were taking place. Local readings taken near the gearbox indicted reductions of 
3dB(A) with the blanket fitted. Dips in noise levels on 24, 26 and 28 March correspond to 
processing plant outages indicating that elevated óbaselineô noise levels are likely 
attributable to plant operation.  These levels are not reflected on the western monitor. 

Terramin has sort advice from PIRSA, the EPA and AECOM (acoustics specialists) with 
regard to the application of compliance limits and monitoring methods used.  The noise 
model is scheduled for review by AECOM in the coming quarter to validate current 
monitoring limits, and assess the applicability of noise limits and penalties, as per the 
Noise Policy. A brief overview of compliance has been dsiscusssed with the SCCC and 
local residents potentially affected. 

 

Figure 3 ï Noise readings along eastern boundary 
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Figure 4 ï Noise readings adjacent boxcut 

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. 

Total lead depositon however is noted to be well within reporting limits for the period. 
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Table 1 ï total solids deposition rates, relative to distance from plant, for the reporting quarter 

 

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 3, and on site gauges 5 and 7.  Gauges 2, 5 &7 are to the north of the 
process plant, however gauge 3 is to the west. Full graphical results for are shown in 
Appendix B. 

All current dust management initiatives are being maintained.  Additional checks have 
been made on dust extraction equipment on transfer points, and more extensive road 
watering, wetting of ROM pad stockpiles and housekeeping regimes have been 
implemented in operational areas. 

Discussions are continuing with the EPA to better understand the application of reporting 
levels and avenues for further investigation. 

 

Table 3 ï lead deposition rates measured against EPA reporting limits 

  

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

Jan-11 3.5 2.8 3.3 4.1 2.7 5.7 4.4 3.5 6.0 14.3 5.1 2.5

Feb-11 1.2 3.4 1.8 5.0 2.7 4.7 1.4 4.3 3.5 1.1 4.2 2.5

Mar-11 6.6 5.8 2.9 5.2 6.4 6.4 4.9 7.1 25.8 4.2 10.9 11.9

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

Jan-11 1.8 4.2 0.3 0.6 0.5 0.1 0.5 1.9 0.4 4.9 0.1 0.1

Feb-11 4.7 3.3 0.9 0.9 0.3 0.1 0.8 0.8 0.1 0.1 0.0 0.1

Mar-11 4.6 3.9 0.5 1.0 1.1 0.4 0.4 0.3 0.3 0.1 0.2 0.3

EPA 

Reporting 

Level

2 3 10 11 12

EPA 

Reporting 

Level

1 4 5 6 7 8 9

Jan-11 150 150 331 20 66 22 750 315 97 618 19 1156 172 140

Feb-11 150 188 51 27 17 9 750 164 486 1384 50 2586 93 194

Mar-11 150 201 27 32 11 18 750 40 169 814 71 607 171 52

Off Site On Site
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7 Blast Monitoring 
173 blasts were recorded during the reporting period.  The paddock monitor was out of 
service from the second half of February and into March for investigations and repairs.  
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. 

 

Table 4 ï summary of blast monitoring compliance 

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 January February March 

General waste 10.0t 12.3t 12.2t 

Recyclables 8.6t 12.9t 10.1t 

Scrap metal - - - 

Soft plastics - - - 

Bottles & cans - - - 

Electrical - - - 

Silt / sludge - 3,500L - 

Waste oil / grease 5,500L - 1,900L 

Oil / water mixture 600L - 2,400L 

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 
January, February and March with a zero reading being recorded in all three months. 

0-5 5-10 10+ Total

173 0 0 173

100% 0% 0% 100%

0 115-120 120+ Total

173 0 0 173

100% 0% 0% 100%

PPV mm/s

Overpressure dB(L)
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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.  Unseasonally high rainfall during the Summer period 
has exacerbated weed growth. 

10.2 Fauna 

Rabbit baiting using poisoned carrots was undertaken in January into February.  Efforts 
were concentrated around the lease boundaries.  Up take of the bait was very good and a 
rapid reduction in rabbit numbers was observed.  Numbers will continue to be monitored, 
however exceptional feed conditions (due to rain) and populations on adjacent properties 
will make eradication difficult. 

A freshwater Eastern Long-neck Turtle (Chelodina longicollis) was found by mining 
personnel in the boxcut sump on 5 January.  It was relocated to the STEDS lagoon.  The 
turtle is shown in Photo 1 to follow. 

 

Photo 1 ï Freshwater turtle relocated to STEDS lagoon 
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11 Visual Amenity 
Visual amenity photos were taken in March 2011, as per the MARP.  Photos from 
locations one to ten are shown to follow.  There were no issues arising.  The next round of 
photos is due to be taken in September 2011. 

 
Photo 2 ï Location 1 (Aero Club/Langhorne Creek Rd) 

 

 
Photo 3 ï Location 2 (Aero Club/ML Peg SW corner) 

 

 
Photo 4 ï Location 3 (Hillside Rd/Garwood property) 

 

 
Photo 5 ï Location 4 ((Hillside Rd/Adelaide Hills Recyclers property/ML Peg E) 

 

 
Photo 6 ï Location 5 (Callington Rd/Adelaide Hills Recyclers/ML Peg E) 
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Photo 7 ï Location 6 (Quarry/Adelaide Hills Recyclers/adjacent dust gauge 5) 

 

 
Photo 8 ï Location 7 (Garwood paddock/Adelaide Hills Recyclers boundary) 

 

 
Photo 9 ï Location 8 (Garwood paddock/Adelaide Hills Recyclers boundary/ML Peg SE) 

 

 
Photo 10 ï Location 9 (Callington Rd/Old site entrance road/adjacent AWE1 bore) 

 

 
Photo 11 ï Location 10 (STEDS lagoon/NE bund wall) 
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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 in the first half of 2011. 

14 Topsoil Stockpile Monitoring 
Topsoil stockpile sampling for nutrients and metals composition analysis was undertaken 
in January 2011.  Analysis of data has been carried out and no issues were highlighted. 

15 Community 

15.1 Strathalbyn Community Consultation Committee 

The last SCCC meeting held at 7pm on 3 March 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 130 people toured the site during the quarter including the Victor Harbour 
Rotary Club and the Adelaide Hills Home Schooling Group. 

15.3 Sponsorship 

Sponsorship was provided to the Strathalbyn Football Club renewing our place as its major 
sponsor.  Sponsorship was also provided to the Tour Down Under cycling race. A donation 
from proceeds of our chocolate sales was also provided to CLASS. 

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.  The next newsletter will be published and distributed following the next SCCC 
meeting. 

15.5 Event Register 

11 community events were reported for the quarter.  Two of these were internally logged 
for late firings of stopes (no complaints were received)  Several complaints related to noise 
were thoroughly investigated with feedback being provided to residents. 

One internal environmental incident was reported relating to pooled water discovered 
adjacent to the visitor viewing area.  It was found to be from a leaking fitting associated 
with treated RO water disposal set up.  Follow up actions from these events have been 
addressed satisfactorily. 

A summary table of community incidents follows (see Table 6). 
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Table  ï Site summary of community events reported 

Date & Time Category Description Date Actioned Actions

3-Jan-2011 04:02 Community Neighbouring resident rang via complaints line 

reporting noise from mine woke household and 

was reading 47dB. Mentioned could hear 

concrete truck and mill gearbox.

3-Jan-11 Anya rang Andrew to confirm if concrete trucks 

run over night - confirmed. Anya spoke to Ray 

who visited residents stating we would ivestigate 

further and be in touch the following day - 

complete.

7-Jan-2011 00:40 Community Neighbouring resident rang Anya's office phone 

and left a message to relay that they were 

woken at 00:40am by what was perceived as a 

bogger coming out of the boxcut. They claim 

readings of 42-52dB wnen equipment was there. 

Message was not picked up until Monday.

10-Jan-11 Anya called complainant to acknowledge 

message and reiterated need to call via 

community line so as information could be 

picked up immediately.

14-Jan-2011 18:20 Community Blasting errors - late firing of stope. INcident no. 

M1044

14-Jan-11 Notified community members. reported to 

supervisor

19-Jan-2011 05:49 Community Message received via 24 hour complaints line. 

Described noise coming from mine as "very 

bad", ranging from 42-48dB.

19-Jan-11 Anya called complainant later the same morning 

to arrange a time to visit. Rob and Anya visited 

that afternoon with results from recent monitor 

and explained follow up actions including 

installation of noise cover on mill gearbox, 

revision/extension of noise bunds and verification 

of noise model with AECOM. Also informed that 

we were seeking additional advice from EPA and 

noise experts (AECOM).

25-Jan-2011 00:00 Community Anya was contacted by Joel Horn from the 

Murray Bridge NRM office saying he had 

received a complaint from a nearby neighbour 

that rabbits were out of control on our site.

25-Jan-11 Arranged a site visit for Joel for the 1/2 to show 

him around and discuss plans already in place 

to control rabbits.

28-Jan-2011 13:40 Community Nearby resident rang 24 hour phone line saying 

she did not receive her usual sms advising of 

upcoming stope blast and it took her by 

surprise. She perceived that the blasting was 

occurring right beneath her house.

28-Jan-11 Ray contacted her and later visited. Advised 

mining activity was nowhere in the vicinty of her 

house.

29-Jan-2011 04:33 Community Neighbouring resident rang via 24 hours 

complaints line saying noise from mine site was 

47dB.

29-Jan-11 Complaint was acknowledged immediately by 

Anya. Anya rang residents at 8:30am the same 

morning to acknowledge receiving the message 

and ask for more details. Resident commented 

that tails line was audible above other 

equipment.

31-Jan-2011 03:30 Community Neighbouring resident rang via 24 hour 

complaints line saying that noise from coming 

from mine was "really bad".

31-Jan-11 Message was acknowledged immedidately and 

Anya rang complainants at 8:30am the same 

morning and left a message. Returned call the 

following day and spoke with them.

15-Feb-2011 23:39 Community Neighbouring resident rang via complaints line 

reporting that noise coming from the mine was 

really bad, up to 55dB.

16-Feb-11 Anya rang resident the following morning. 

Complainant reported that mill gearbox and tails 

pump was audible above everything else. 

Expressed dissatisfaction with percieved lack of 

action on Terramin's part and that they really 

wanted someone to come and experience what 

they do because they don't believe we 

understand the impact. Anya explained it was 

being taken very seriously. Noise blanket was to 

be fitted to gearbox the following week and 

additional noise bund work would commence 

within the week as well. Also explained that 

much research and consultation with regard to 

monitoring and compliance was taking place 

with regulators and discipline experts.

22-Feb-2011 03:39 Community Neighbouring resident rang via complaints line 

reporting that noise coming from mine is bad at 

present.

22-Feb-11 Anya rang complaintant later the same morning 

and left a message acknowledging the receipt of 

complaint. Reiterated actions already in place, 

as per previous discussions and gave direct 

number to call if they had further queries.

22-Mar-2011 18:07 Community Late Firing of 120-7300 Stope due to faults on 

dets. Charge tested ok at 1730 but had a fault at 

the time of firing. Switched lines off below the 

120 rad and they tested ok.

22-Mar-11 Went underground and switched decline firing 

line off and fired the 120 RAD
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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.  Throughout the quarter, treated water output from the RO facility has been below 
target due to inefficiencies in the pre-treatment circuit, decant tower and pump 
performance, and a number of outages to carry out improvements. 

In January, all key stakeholders in water management including Terramin, Veolia, 
Australian Tailings Consultants and Parsons Brinckerhoff, were collectively engaged to 
trouble-shoot current arrangements and implement an action plan to bring water treatment 
up to target levels.  Commitment was gained from Veoliaôs executives to undertake the 
required improvements. 

In March a dedicated Project Engineer with extensive water treatment experience was 
appointed to work full-time on driving improvements.  The main aim of current optimisation 
work is to minimise the impact of changing feed water quality and improve the capacity of 
the pre-treatment circuit to enable the facility to consistently delivery 600m3 per day of 
treated water. 

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. 

Discussions with the EPA were undertaken in March to investigate potential avenues for 
water disposal and the corresponding requirements. 

The first stage paste backfill process was recommenced early in the quarter.  Thickened 
tails has intermittently been sent underground throughout the commissioning phase whilst 
pumping and tails density was optimised.   Engineering was completed for capital 
submission for the upgraded facility. Cost evaluation is under way. 

An early April survey of the decant pond in the TSF is shown in Appendix H.  The surface 
area of the water in the TSF decreased over the quarter by 2,365m2, however the relative 
water level increased marginally.  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 

 

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. 
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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 remained reasonably steady over the quarter but 
flow rates from individual drains have changed.  Drain 1 (which has decreased in flow) 
collects seepage through the primary liner from the far eastern side of the main 
embankment, whereas Drain 2 (which has increased in flow) collects seepage from the 
near eastern end of the embankment.  This is in line with the increase in tails beach in the 
far eastern corner of the TSF pushing the ponded water towards the decant tower (i.e. 
decrease in head pressure at far end and increase closer to tower). 

 

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 

 

 

 

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 

 

 

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 Jan-Mar 2011 

 

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

01/01/2011 06:24 0.13 94.0 0.16 02/02/2011 18:15 0.12 104.9 0.16 01/03/2011 06:30 0.09

01/01/2011 17:33 0.14 101.0 0.15 03/02/2011 06:33 0.19 94.0 0.13 01/03/2011 13:48 0.54

01/01/2011 23:38 0.14 88.0 0.08 04/02/2011 06:31 0.17 88.0 0.19 01/03/2011 17:39 0.15

02/01/2011 06:30 0.14 91.5 0.15 05/02/2011 06:24 0.16 88.0 0.16 02/03/2011 06:26 0.17

02/01/2011 12:10 0.13 101.9 0.19 06/02/2011 06:38 0.15 88.0 0.13 02/03/2011 17:37 0.29

02/01/2011 18:36 0.16 97.5 0.24 06/02/2011 17:39 0.15 104.2 0.14 03/03/2011 06:25 0.10

02/01/2011 18:40 0.16 97.5 0.24 07/02/2011 06:28 0.15 88.0 0.14 04/03/2011 06:38 0.14

03/01/2011 13:57 0.27 98.8 0.11 08/02/2011 06:38 0.15 88.0 0.11 05/03/2011 06:49 0.12

04/01/2011 06:34 0.22 91.5 0.29 08/02/2011 17:55 0.86 101.0 1.29 05/03/2011 18:08 0.12

04/01/2011 17:35 2.53 101.0 3.80 09/02/2011 06:37 0.19 88.0 0.17 06/03/2011 06:41 0.32

04/01/2011 18:22 0.16 94.0 0.10 09/02/2011 17:57 0.15 97.5 0.16 07/03/2011 07:29 0.15

05/01/2011 17:45 0.13 97.5 0.15 10/02/2011 06:33 0.17 88.0 0.13 07/03/2011 18:43 0.10

06/01/2011 06:37 0.15 88.0 0.35 10/02/2011 17:33 0.86 107.0 1.48 08/03/2011 06:37 0.16

06/01/2011 19:29 0.12 88.0 0.27 11/02/2011 06:30 0.13 88.0 0.09 09/03/2011 06:28 0.15

07/01/2011 07:11 0.20 88.0 0.24 11/02/2011 21:49 0.18 97.5 0.23 09/03/2011 21:10 0.22

07/01/2011 17:30 0.12 98.8 0.11 12/02/2011 06:14 0.16 88.0 0.14 10/03/2011 06:33 0.16

08/01/2011 06:40 0.16 95.9 0.18 12/02/2011 17:25 1.55 98.8 2.04 10/03/2011 17:28 1.16

08/01/2011 18:00 3.31 104.2 3.77 13/02/2011 18:26 0.12 106.5 0.09 11/03/2011 06:28 0.18

08/01/2011 21:46 0.14 95.9 0.23 14/02/2011 06:22 0.15 88.0 0.12 11/03/2011 17:23 0.14

09/01/2011 06:35 0.16 91.5 0.27 14/02/2011 17:57 0.12 97.5 0.13 12/03/2011 06:59 0.12

09/01/2011 13:30 0.12 97.5 0.10 15/02/2011 06:26 0.24 88.0 0.19 12/03/2011 17:35 0.92

09/01/2011 17:38 0.14 105.5 0.32 16/02/2011 06:32 0.20 88.0 0.16 13/03/2011 06:32 0.14

09/01/2011 17:38 0.14 105.5 0.32 16/02/2011 12:56 0.12 13/03/2011 17:27 0.18

10/01/2011 06:31 0.14 88.0 0.16 16/02/2011 13:43 1.40 97.5 1.68 14/03/2011 06:29 0.17

10/01/2011 13:29 1.00 106.0 1.61 16/02/2011 17:35 0.12 95.9 0.11 15/03/2011 06:47 0.14

10/01/2011 19:52 0.12 98.8 0.09 17/02/2011 06:20 0.13 91.5 0.09 15/03/2011 17:39 1.35

11/01/2011 06:28 0.15 94.0 0.19 17/02/2011 17:59 0.17 16/03/2011 06:53 0.15

11/01/2011 17:37 0.68 101.0 1.80 18/02/2011 07:00 0.16 16/03/2011 17:44 0.11

12/01/2011 01:00 0.13 95.9 0.09 18/02/2011 13:46 1.55 17/03/2011 06:40 0.15

12/01/2011 09:25 0.13 97.5 0.09 18/02/2011 17:48 0.23 17/03/2011 14:54 0.16

13/01/2011 06:22 0.17 88.0 0.24 19/02/2011 06:27 0.17 17/03/2011 17:45 0.10

13/01/2011 17:44 0.14 101.0 0.12 20/02/2011 06:30 0.16 18/03/2011 06:46 0.20

14/01/2011 06:28 0.15 88.0 0.15 21/02/2011 06:51 0.16 18/03/2011 18:03 0.56

14/01/2011 18:19 0.87 98.8 0.73 21/02/2011 17:34 0.13 19/03/2011 06:48 0.17

15/01/2011 06:35 0.15 95.9 0.19 22/02/2011 17:36 0.14 19/03/2011 17:40 1.63

15/01/2011 17:53 0.12 103.5 0.14 23/02/2011 06:24 0.16 20/03/2011 06:30 0.16

16/01/2011 06:28 0.14 88.0 0.23 24/02/2011 06:42 0.10 21/03/2011 18:22 0.19

16/01/2011 17:45 0.41 107.0 0.36 24/02/2011 17:44 0.11 21/03/2011 21:52 0.13

17/01/2011 06:31 0.15 91.5 0.16 25/02/2011 06:32 0.14 22/03/2011 18:05 0.56

17/01/2011 17:55 1.22 103.5 1.85 25/02/2011 13:54 0.12 23/03/2011 06:27 0.12

17/01/2011 20:08 0.13 100.0 0.11 25/02/2011 17:56 2.39 23/03/2011 18:30 0.10

18/01/2011 06:27 0.16 88.0 0.29 26/02/2011 06:31 0.14 24/03/2011 18:00 0.72

18/01/2011 17:33 0.13 104.2 0.09 26/02/2011 18:12 0.11 24/03/2011 22:08 0.14

19/01/2011 06:30 0.14 91.5 0.16 27/02/2011 06:35 0.15 25/03/2011 06:25 0.10

19/01/2011 17:43 2.13 94.0 2.79 27/02/2011 10:14 0.11 25/03/2011 17:25 0.12

20/01/2011 06:35 0.16 91.5 0.17 27/02/2011 18:40 0.13 26/03/2011 18:13 0.20

20/01/2011 17:35 0.12 98.8 0.10 28/02/2011 17:51 0.09 27/03/2011 13:06 0.13

21/01/2011 06:53 0.16 106.5 0.13 27/03/2011 17:49 0.12

21/01/2011 17:46 0.95 106.5 1.63 28/03/2011 06:24 0.17

22/01/2011 07:03 0.14 88.0 0.10 28/03/2011 14:16 0.98

22/01/2011 17:45 0.13 101.0 0.11 28/03/2011 18:48 0.73

23/01/2011 06:31 0.14 88.0 0.13 29/03/2011 06:30 0.16

23/01/2011 10:37 0.21 91.5 0.12 29/03/2011 18:24 0.10

23/01/2011 17:44 0.13 100.0 0.13 31/03/2011 06:37 0.44

24/01/2011 13:39 1.44 94.0 2.14

24/01/2011 17:49 0.13 95.9 0.15

25/01/2011 07:14 0.14 88.0 0.17

26/01/2011 06:23 0.14 88.0 0.09

26/01/2011 18:42 0.12 94.0 0.12

27/01/2011 05:32 0.14 88.0 0.09

27/01/2011 06:50 0.14 91.5 0.10

27/01/2011 12:50 0.19 95.9 0.13

27/01/2011 13:42 0.33 95.9 0.14

28/01/2011 06:30 0.14 91.5 0.09

28/01/2011 17:29 0.13 95.9 0.17

29/01/2011 13:39 1.44 94.0 2.60

29/01/2011 17:28 0.13 91.5 0.15

29/01/2011 18:45 0.11 88.0 0.11

30/01/2011 17:32 0.17 104.2 0.13

31/01/2011 13:02 0.14 115.2 0.15

31/01/2011 17:46 0.11 98.8 0.12

31/01/2011 20:14 0.11 88.0 0.13

Time

Paddock Residence

Date Time

Residence

Date Time

Paddock Residence

Date
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Appendix D ï Surface Water Quality 
Angas River water sampling results Jan-Mar 2011 
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Appendix E ï Ground Water Quality 
Monitoring bores sampling results Jan-Mar 2011 
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Appendix F ï Tailings Storage Facility Leak Detection 
Monitoring bores sampling results Jan-Mar 2011 

 

Date Ave

Site Units +2SD TSFA TSFB TSFC TSFD TSFA TSFB TSFC TSFD TSFA TSFB TSFC TSFD

pH pH 8.15

EC-L uS/cm 53670 14500 6150 25300 14500 6030 25600 14800 5850 25500

SO4-D mg/L 3330 680 534 1320 1060 598 1720 893 596 1660

As-T mg/L 0.038 0.006 0.003 0.008 0.002 <0.001 0.013 0.006 0.006 0.010

Cd-T mg/L 0.0040 0.0034 <0.0001 0.0001 0.0042 <0.0001 <0.0001 0.0053 <0.0001 <0.0001

Cr-T mg/L 0.134 0.0020 0.014 0.020 <0.001 0.013 0.004 0.0030 0.019 0.019

Cu-T mg/L 0.117 0.002 0.005 0.010 0.002 0.006 0.007 0.003 0.009 0.012

Ni-T mg/L 0.051 0.006 0.003 0.005 0.007 0.004 0.002 0.007 0.007 0.004

Pb-T mg/L 0.262 0.007 0.016 0.029 0.008 0.016 0.017 0.009 0.020 0.022

Zn mg/L 1.704 0.024 0.018 0.012 <0.005 <0.005 <0.005 0.032 0.040 0.015

Se-T mg/L 0.088 <0.01 0.020 0.010 <0.01 0.020 0.020 <0.01 0.020 0.010

Ag-T mg/L 0.154 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.01 <0.10

Tl-T mg/L 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Fe-T NTU 69.02 0.960 2.99 7.18 0.840 3.76 2.00 1.270 7.47 10.50

Mar-11Jan-11 Feb-11
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Appendix G ï Air Quality 
Results from high volume samplers to Mar 2011 

 

 

DATE TSP Lead

 (ug/m
3
)  (ug/m3)

03-01-11 22.7 <0.01

09-01-11 32.4 ,0.01

15-01-11 12.1 <0.01

21-01-11 35.5 <0.01

27-01-11 18.9 <0.01

02-02-11 33.9 0.01

08-02-11 33.5 0.01

14-02-11 14.1 0.01

20-02-11 14.3 <0.01

26-02-11 24.9 0.01

04-03-11 42.5 0.01

10-03-11 11.7 <0.01

16-03-11 20.0 <0.01

22-03-11 5.3 <0.01

28-03-11 12.3 <0.01

Comments

Lot 8

DATE TSP Lead

 (ug/m
3
)  (ug/m3)

03-01-11 36.3 0.09

09-01-11 Did not run, ELB tripped out

15-01-11 Did not run, ELB tripped out

21-01-11 61.1 0.05

27-01-11 24.3 0.03

02-02-11 95.8 0.10 Sampler ran 19.1 Hrs then ELB tripped out

08-02-11 Did not run, power supply problems

14-02-11 Did not run, power supply problems

20-02-11 Did not run, power supply problems

26-02-11 Did not run, power supply problems

04-03-11 49.9 0.04

10-03-11 22.6 0.02

16-03-11 32.4 0.09

22-03-11 12.5 0.01

28-03-11 26.6 0.02

03-04-11 34.6

09-04-11 23.3

15-04-11 17.9

21-04-11 15.5

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. 
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Appendix I ï TSF Seepage Drains 

 

Drain 1 

Drains 2, 3 & 5 


