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TSF Design & Planned Operation 

Extent of 
Double Liner 

Extent of 
15,000m2 pond 

Contour lines 

Tailings beach 

The total storage volume available in the TSF is 1.1 Mm3, which is 
approximately 2 million dry tonnes of tailings plus 75,000 m3 of water at 
the end of mine life. 
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Phreatic surface relations 

 

Nominal Phreatic 
head ~1m 

Water level 69.5 
 
 
2ndry liner edge 68.8 
 

Nominal Phreatic 
head ~1m 
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Current Status 

Item 1 Jan 11  July 11 Difference 

Dam RL (m)                      

<68  
71.31 71.89 +0.58 

Dam area (m2) 

<15,000m 2 ~25Ml  
53,102 50,354 (4/8) -2,748 



TERRAMIN AUSTRALIA LIMITED  

Independent TSF audit report 2011 

6.3 Status of AZ TSF 
On the basis of observations made and documentation studied during the 
Surveillance Inspection, as well as a detailed review of the documentation 
referenced elsewhere in this report, it is concluded that the AZ TSF does 
not present any immediate risk to the safety of the personnel, downstream 
population, environment or the ongoing operations of Angas Zinc Mine. 
However a number of non-conforming issues have been raised or are 
outstanding from the previous surveillance audit that should be 
appropriately addressed: 

6 REVIEW OF DAM STATUS 
6.1 TSF Operation 
On the basis of the surveillance inspection and a detailed review of all 
inspection and monitoring data, it is considered that the Angas Zinc TSF is 
being operated, inspected and monitored with the aim of complying with the 
Operation and Maintenance Manual [Ref. 1]. Full compliance has 
yet to be achieved. 
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Water treatment 

 Microfiltration & 2 x RO plants treating mine/process water  

 V2 Veolia Facility achieves greater than design 

 Oct – Mar   avg. 240m3/day 

 Mar – Jun   avg. 350m3/day 

 June - avg.        >600m3/day 

 Plant integration and improvements 

 review of media filtration, upgrade proposed and completed 

 Filtration upgrade 

 PLC review and upgrade 

 Filtration upgrade 

 24hr manning confirmed  

 Chemical engineering support enlisted 

 TSF dam pumping improved 
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 Review of mine water silt collection 

 Engineering design complete 

 Tenders sent 

 CAPITAL applied 

 Tailings backfill 

 Placed 6,600m3  

 Contract plant proposed 

 Ore type v thickening capacity defined 

 Rain event modelling completed,1/100, 1/1000 yr event, 

As can be seen the available storage capacity in the TSF is around six times 
the volume of water resulting from a 1:1000-72hr rainfall event. The TSF 
currently has significant excess capacity for storage of water before 
overflowing from the spillway 

 Additional facilities proposed and presented 

  

 

Water treatment 
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Water treatment facility RO 
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Current Water Monitoring program and 

proposed wetlands release 

No impacts on 
the Angas river 
during life of 
mine to date 
Three years of 
Angas River data, 
collected monthly 

Samples taken 
Surface water 141 
Ground water 163 
TSF leak detect 124 
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Qualitative water values of Angas River 
water versus treated TSF water 

 

Water has been released into the STEDS pond and from there used by the community to irrigate 
sporting fields. 

The STEDS pond is now closed for maintenance and this water is being re-injected into the on-site 
aquifer via four bores.  

This water may end up back in the mine pit. To guard against this, it is proposed to release this 
water into a wetland on the mining lease, from there it will flow into the Angas River. 

 

Max Average High

pH pH 8.23 6.08 7.24

Salinity us/cm 6720 148 245

Turbidity NTU 131.0 <0.1 <0.1

Sulphate mg/L 382.0 3 8

Arsenic mg/L 0.0160 <0.001 <0.001

Cadmium mg/L 0.0006 <0.0001 <0.0001

Copper mg/L 0.022 0.001 0.001

Lead mg/L 0.015 0.003 0.003

Zinc mg/L 0.284 0.013 0.027

Iron mg/L 32.60 0.07 0.07

Nitrate mg/L 6.100 0.40 0.60

Phosphate mg/L 9.020 0.08 0.11

1.00

2.00

0.20

0.20

0.1

0.01

Surface Water Angas River Treated RO Veolia #2
Parameters

7.71

Average

SA Govt Water 

policy Irrigation 

values

500

Metals

0.296

1.04

0.023

0.002

0.003

0.923

0.0001

0.0023

105.3

10.3

2931
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Treated water output 
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Veolia Large  RO plant RO product M3 Linear (Veolia Large  RO plant RO product M3)

Plant Upgrade 

Weekend Sum 

Plant 
shut/upgrade 

Target 
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TSF area survey 

71.89RL 

68RL 
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Change in water level 
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TSF Monitoring 

• Total flow steady 
• D1 decreased / D2 increased 
• Inc. tails in eastern cnr pushing 

water towards decant tower 
• Inc. head press. closer to tower & 

dec. at far end 



TERRAMIN AUSTRALIA LIMITED  

TSF Monitoring 
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TSF Monitoring 
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TSF Monitoring 
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MARP extract, 4.3.4 
The two main sources of waste rock 
coming from the mine will be tailings and 
development rock. 
Thickened tailings slurry from the plant will 
be used as backfill, which will aid in 
reducing the amount of material stored in 
the surface TSF. Approximately 45% of the 
tailings will be returned underground as 
backfill, in narrow stoping, bottom up fill 
and completed stoping blocks. 

ML6229 lease, 34 
The Lessee must dispose the tailings into 
the underground workings to the extent 
it is technically feasible. Material other 
than tailings should only be disposed of 
underground if it can be shown that this 
will not decrease the maximum amount 
of tailings and other sulphidic waste that 
can be placed in the underground 
workings. 

Tailings backfill update 
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Paste backfill 

UG voids are left when the ore has been 
extracted. These are to be filled with waste 
rock or tailings containing cement. This 
mining process is common and optimises 
the extraction of the ore. 
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Month 
PF 

(m3) CRF (t) 
CRF 

(m3) RF (t) 
RF 

(m3) 

Jan 0 13795 6270 4641 2110 

Feb 0 9830 4468 5791 2632 

Mar 0 14150 6432 2460 1118 

Apr 0 14276 6489 3390 1541 

May 4376 10160 4618 2480 1127 

Jun 2216 9870 4486 2550 1159 

Jul 4923 9598 4363 2750 1250 

TOTAL 11515 81679 37127 24062 10937 

Mine Void Tally 

backfill placement tally 2011 

backfill void tally 2011 
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Paste backfill 

 Paste backfill continued during Q2 

 Steady performance ~6,000m3 

 Satisfied with tails & fill quality 

 Further improvements 

 Contractor facility 

 Improved density control 

 Improved ore body knowledge 
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Forecast update 
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TSF Volume & TDS - August 2011 

TSF Volume

Notes: 

1.  Paste to underground at 6,500 m³/mth 

2.  Total permeate production up until 1/10/11 is 706 m³/d; 220 m³/d mine water, 

486 m³/d TSF 

3.  Total permeate production post 1/10/11 is 1056 m³/d; 408 m²/d mine water, 

RL68 

Reducing dam level 


