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1. INTRODUCTION  

This memo summarises the work that has been undertaken by Knight Piésold (KP) as part of 

the new tailings storage facility (TSF) site selection study. This memo also briefly discusses 

options for a proposed Pollution Control Dam (PCD) at the existing lay down area.  

The key points of this memo will be presented during a meeting to be held at the Lion 

Smelter on the 30th of August 2016, which is aimed at informing and supporting decision-

making with regards to the selection of preferred options.  

The detailed technical reports will be issued after the selection of the preferred options. 
 
 
2. TSF SITE SELECTION STUDY 

 
2.1. Site Option Analysis 

Three potential TSF sites within Glencore’s boundaries were evaluated, and these are 

shown in Figure 1. The following tasks were completed for all three sites as part of the site 

selection study: 

• Basic layouts, 

• Capacity analysis, 

• Geotechnical investigation (test pitting & laboratory assessment), and 

• Flood analysis. 
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The results of these will form part of the detailed technical report. Further detailed specialist 

investigations will be undertaken during the EIA/EMP phase of the project to assess the 

baseline environmental data, sensitivities around the site and the suitability for the intended 

application. 

The tailings volume requiring storage for all sites was 25,000 tonnes per month at an insitu 

density of 1.7 t/m3. The daywall paddock method of deposition (as at the current TSF) was 

assumed for all the dams, and the maximum Rate of Rise was limited to between 2 and 

2.5 m/year for “self-raising” tailings dam, i.e. upstream construction using tailings material. In 

all cases dams were assumed to have compacted starter walls with an overall slope of 

1Vertical: 4Horizontal. Based on these conceptual design criteria, preliminary stage capacity 

curves were developed for each option, which was used to establish dam heights and 

associated construction volumes. As per Glenore’s Jan Gloss’ briefing, it was important for 

the Smelter to have a TSF with as high storage capacity as possible because of the planned 

future expansions.  

A Weighted Accounts Matrix for identification of the preferred sites was drawn up and is 

attached to this memo. In this matrix, each of the identified sites is allocated a score for 

various criteria affecting the construction, operation and closure of the TSF. These criteria 

are in turn weighted, to enable the most important criteria pertaining to the TSF to have the 

greatest influence on the final score. The criteria considered are grouped into technical, 

economic, environmental and social categories, with each grouping accounting for a certain 

percentage of the final score. 

Based on the overall weighted scores of the site selection matrix, Site 2 is the preferred site. 

The possible development of this site is discussed in the next section 

 
 
2.2. Development of the Preferred Option 

In addition to the site selection study, Knight Piésold has carried out detailed capacity and 

layout studies for the preferred option. The shape of the proposed TSF is dictated by the 

following: 

a) Flood-lines & 100 m Stream Boundary 

Regulation 704 of the National Water Act (NWA) no 36 of 1998 schedule 4(a) 

which deals with restriction on locality states the following: 
 
“No person in control of a mine or activity may locate or place any residue 
deposit, dam, reservoir, together with any associated structure or any other 
facility within the 1:100 year flood-line or within a horizontal distance of 100 m 
from any watercourse or estuary, borehole or well, excluding boreholes or wells 
drilled specifically to monitor the pollution of groundwater, or on water-logged 
ground, or on ground likely to become water-logged, undermined unstable or 
cracked” 
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As a best management practice the proposed infrastructure should be located 

outside the 1:100 year flood-line, or 100 m buffer, whichever is greater.  

Option 1A (see Figure 2) and Option 1B (see Figure 3) which provide practical 

storage volumes and have potential of phased development (Phase 1 & 

Phase 2) are located within the 100 m buffer, These options will require stream 

diversion/ re-alignment. Option 2 (see Figure 4) is located outside of the 100 m 

buffer and will not need any stream diversion, however the total storage capacity 

is greatly reduced, and the phased development is not practical because of high 

ROR.  

b) Existing Infrastructure 
 
Return-water Dams 

There are two lined return-water dams within the preferred site (North of the slag 

dump). The phasing of the TSF is such that these do not need to be relocated 

initially, and shall remain operational for some time during Phase 1 operations, 

until commencement of Phase 2 construction. 

Conveyor Infrastructure 

Also found on site is slag conveyor infrastructure. If the conveyer infrastructure 

remains in place, the layout of the TSF will be as shown in Figure 3 (Option 1B). 

The storage capacity will be reduced by 1.4 million tons (4 years less) 

The TSF layout options for Site 2 are summarised in Table 1 below. 

 
Table 1: TSF Layout Options for Site 2 

 Option 1A Option 1B  Option 2 
Total Storage 
Capacity 

9.4 million tons 
5.5 million m3 

8.0 million tons 
4.7 million m3 

5.2 million tons 
3.2 million m3 

Phasing Practical Practical Not practical 
Relocation of 
Infrastructure 

Existing slag return water 
dams  and conveyor 
system to be relocated 
after 4 years 

Existing slag return 
water dams to be 
relocated after 4 
years 

Phase 1 area too 
small, existing dams 
to be relocated 
before 
commencement of 
Phase 1 
construction. 

Total life of TSF 30 years 26 years 16 years 
Stream 
Diversion 

Required Required Not required 
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3. LAYDOWN AREA PCD OPTIONS 

The pollution control measures at the laydown area have been designed (i.e. sized and 

located) to satisfy Regulation 704 of the National Water Act (NWA) no 36, as described in 

Section 2.2 (a) above.  

The following two options were considered for pollution control at the laydown area: 

a) Option 1: Single PCD 

Option 1 consists of a single 16,500 m3 PCD, located north of the laydown area as 

shown in Figure 5. A major disadvantage for this option is that a much more 

elaborate and expensive liner system (Class A, per regulation R636) will be 

required for the entire PCD footprint because of the Type 1 waste that is 

sometimes dumped at some places within the laydown area (as per our 

discussion with Jan Gloss). The different types of liners are shown in Figure 7. 

b) Option 2: Two Separate PCD’s 

Option 2, as shown in Figure 6, consists of two separate PCD’s. A smaller 

3,500 m3 dam (PCD 1) is located north of the laydown area, and a larger 

13,000 m3 dam (PCD 2) is located north east of the laydown area. The concept 

assumes that Type 1 material will only be placed within the catchment of PCD1; 

thus only PCD 1 will require Class A liner. It is also assumed only Type 4 material 

(i.e. inert material) will be placed within the PCD 2 catchment, thus a cheaper 

Class D liner system will be required for PCD 2. 

The initial cost estimate for the liner system show a significant cost difference between the 

two types of liners proposed for this project (Figure 7). Class A costs approximately 

R500/m2, and Class D costs approximately R200/m2. The geotechnical investigation test 

results indicated that the in-situ material is not suitable to use as clay liner due to high 

dispersity, therefore a geosynthetic clay liner (GCL) is to be used, and thus the high costs for 

the liner system.  

A plastic lined storm water channel and an earth berm (Figure 8) will be required as part of 

the pollution control infrastructure at the laydown area. A detailed pollution control plan will 

form part of the design report.  

Because of the current stream alignment and slag dump layout, the diversion or re-alignment 

of the stream adjacent to the laydown area will not add any value. 

The summary of the PCD options is shown in Table 2 below. 
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