IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COSTS 2011

Closure component

Closure cost assessment

Pipelines m Provision was made to remove the slurry and return water pipelines between the No. 1 and 2 tailings dam site and the new
tailings processing plant at the Minpro complex.
m The cost for the removal and disposal of the concrete plinths are included in the rate for the removing of the pipelines.
Fencing m No allowance made.

Waste disposal

m A 2.5 percent allowance was made for the sorting and screening of waste.
m It was assumed that all demolition waste is inert and could be disposed of at a local permitted general waste site.

m A nominal allowance was made for a haul distance of 50 km.

713 Rehabilitation of the footprint of the No 1 and 2 tailings dam and associated historical waste disposal facility

Closure component

Closure cost assessment

General

m The cost for demolition and removal of all infrastructure forms part of the tailings reprocessing project and that only the
footprint rehabilitation of the tailings dam and the adjacent Luka waste site rehabilitation forms part of this project.

Dismantling of processing
plant and related
structures

m Not applicable.

Demolition of re-inforced
concrete  buildings and
structures

m Not applicable.

Demolition of steel
buildings and structures

m Not applicable.

Demolition of  offices,
workshops and residential
buildings

m Not applicable.
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Closure component Closure cost assessment
Demolition and )
rehabilitation of railway | ®  Not applicable.
lines

Rehabilitation of access

m Not applicable.
and haul roads HP

River diversions m Not applicable.

Pipelines m Not applicable.
Fencing m Not applicable.
Waste disposal m Not applicable.
7.1.4 Expansion of opencast mining
Closure component Closure cost assessment
General m No permanent structures will be erected as part of this project.
Dismantling of processing )
plant and related | ®  Not applicable.

structures

Demolition of re-inforced .
concrete  buildings and | ®  Not applicable.
structures

Demolition of steel

i m Not applicable.
buildings and structures

workshops and residential
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IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COSTS 2011

Closure component

Closure cost assessment

buildings

Demolition and
rehabilitation of railway
lines

Not applicable.

Rehabilitation of access
and haul roads

Included a part of general surface rehabilitation.

Allowance was made for the removal of the temporary tarred road acting as detour around pit 9U_B.

River diversions

Not applicable.

Pipelines

Allowance was made for the removal of the temporary water pipeline used for the dewatering of the pits.

Fencing

Not applicable.

Waste disposal

Not applicable.

7.2 Mining areas and residue deposits

1724 No. 5 tailings dam

Closure component

Closure cost assessment

General No. 5 tailings dam will be developed in three phases over a period of approximately 30 years.
Construction will start mid-2012.
Based on the preliminary development schedule, it was assumed that only Phase 1 of the new No. 5 tailings dam will be
developed within the first 10 years after development started.
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IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COSTS 2011

Closure component

Closure cost assessment

m  Starter wall construction will commence in Year 1 and be completed by the end of Year 2.

m Deposition on Phase 1 tailings dam will only commence in Year 3.

m Construction of Phase 2 will only commence mid-2022, or in the & o year after Phase 1 construction started.

Open  pit  reclamation
including final voids and
ramps

m Not applicable.

Sealing of shafts, adits and
inclines

m Not applicable.

Reclamation of overburden
and spoils

m Not applicable.

Rehabilitation of
processing waste deposits
and evaporation ponds
(non-polluting potential)

m Not applicable.

Rehabilitation of
processing waste deposits
and evaporation ponds
(polluting potential)

m No. 5 tailings dam

The tailings dam will be constructed with outer slopes at an overall outer slope of 1:4. Assuming that no inter-bench
slope is steeper than 18 degrees (1:3), it was assumed that no reshaping of the side slopes will be done to reduce the
side slopes.

No allowance was made for the capping of tailings dam as it was assumed that boundary control measures will be
implemented to limit the spreading of possible contaminants. The size of the facility further makes it uneconomical and
impractical to cap the facility due to the amount of capping material that would be required.

Boundary control measures would be sufficient to limit the spreading of possible contaminants and to meet water quality
requirements that are still to be agreed with the Department of Water Affairs (DWA).

The details of the boundary control measures will be discussed under water management.

Allowance was made for the amelioration of the tailings as a growth medium and vegetation establishment directly in the
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Closure component Closure cost assessment

platinum tailings.

= No concurrent rehabilitation would be effectively implemented during Phase 1. Therefore the extent of the tailings dam
to be rehabilitated at an unscheduled closure situation (during the first 10 years) will be the full extent of the tailings dam
at that specific moment in time.

= Scheduled closure would require the top surface of the tailings dam and a portion of the side slopes to be vegetated.
m  Return water dams

®= The return water dams will remain in place for some period post closure to serve as evaporation dams for intercepted
seepage. Once seepage has decreased to acceptable levels, the return water dams can be decommissioned and the
area rehabilitated.

= Allowance was made to remove silt and contaminated material from underneath the liner and dispose of on top of the
tailings dam.

® The liner will be removed and disposed of at an approved waste disposal facility.
®= General shaping and levelling will be conducted to cut the earth walls back into the dam basin and profile the area.

= Allowance was made for vegetation will be re-established on the disturbed footprint area.

Reclamation of subsided | g Not applicable.
areas

T2 Re-processing of the No. 1 and 2 tailings dam

Closure component Closure cost assessment

General m The No. 1 & 2 tailings dam footprint will be rehabilitated as part of a separate project.

Open pit reclamation

: . ) : m Not applicable.
including final voids and
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Closure component

Closure cost assessment

ramps

Sealing of shafts, adits and
inclines

m Not applicable.

Reclamation of overburden
and spoils

m Not applicable.

Rehabilitation of
processing waste deposits
and evaporation ponds
(non-polluting potential)

m Not applicable.

Rehabilitation of
processing waste deposits
and evaporation ponds
(polluting potential)

m Not applicable. The No 1&2 tailings dam footprint will be rehabilitated as part of a separate project.

Reclamation of subsided
areas

m Not applicable.

7.2.8 Rehabilitation of the footprint of the No 1 & 2 tailings dam and associated historical waste disposal facility

Closure component

Closure cost assessment

General

m  Assume infrastructure will be developed during Year 1 and vegetation stripping on tailings dam will start.

m  Hydro monitoring (re-pulping of tailings with high-pressure water) of the tailings dam will only start in Year 2 in Phase 1 (trial
period).

m Hydro monitoring will take place at a rate of 0.7Mt/ for a period of six months as part of phase 1 (trial period) and 1.6
Mt/annum over a period of 32 years as part of phase 2.

Open pit  reclamation
including final voids and
ramps

m Not applicable.
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IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COSTS 2011

Closure component Closure cost assessment

Sealing of shafts, adits and | 5 Not applicable.
inclines

Reclamation of overburden | o Not applicable.
and spoils

Rehabilitation of
processing waste deposits | g Not applicable.
and evaporation ponds
(non-polluting potential)

Rehabilitation of | m  No concurrent rehabilitation would be effectively implemented on the tailings dam footprint until the full extent of the No 1&2
processing waste deposits tailings dam has been removed.

and evaporation ponds

(polluting potential) m No additional allowance was made to remove any residual tailings or contaminated material from the tailings dam footprint.

m  General shaping and levelling will be conducted on the footprint to smooth the surface and to reinstate natural drainage
patterns.

m Provision was made to rip the footprint to alleviate compaction.

m Allowance was made for vegetation re-establishment on the footprint area. A higher rate for vegetation establishment was
used, similar to that used on the tailings dams, as it is assumed that the in-situ soil might require higher levels of
amelioration than normal topsoil.

Reclamation of subsided | g Not applicable.
areas

7.24 Expansion of opencast mining
Closure component Closure cost assessment
General m ltis assumed that development will be start mid-2012.

m  Mining of all pits 9U_B will be completed during year 1 and pit 14M and 15M will be completed within 2 years.
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Closure component

Closure cost assessment

Open  pit  reclamation
including final voids and
ramps

m  Strip mining with a roll-over of material will be conducted.

m Topsoil and overburden of the initial boxcut is stripped and stockpiled as mining progresses.

m  Material from initial boxcut will be stockpiled near the position of the final void.

m A cutis 30 m wide with 3 cuts or a 90 m wide strip open at any time (void to be backfilled at closure). Pit depth varies from
?g&to a maximum depth of 60 m. It was assumed that cuts across the pitis 160 m long for Pit 14M and 90 m long for Pit

m It was assumed that a cut is 25 m wide with 3 cuts or a 75 m wide strip open at any time (void to be backfilled at closure).
Pit depth varies from Om to a maximum depth of 35 m for Pit 9U_B

m Final void will be backfilled on closure with overburden. Pits are overfilled (approximately 20%) to allow for the settlement of
soil and to avoid ponds being formed on the backfilled area.

m  Approximately 1 m of topsoil will be replaced over the overburden.

m No allowance is made for vegetation re-establishment as the vegetation re-establishes naturally after the topsoil is replaced.
Maintenance an aftercare would address any problem areas with vegetation re-establishment should some areas not fully
re-establish naturally.

m Allowance was made for ripping and re-establishment of vegetation on stockpile footprint areas and haul roads.

Sealing of shafts, adits and
inclines

m Not applicable.

Reclamation of overburden
and spoils

m  All material will be backfilled in the pit void with no residual material remaining.
m Allowance is made to rip the stockpile footprint areas and to re-establish vegetation on these footprint areas.

m The area (footprint) for access and haul road rehabilitation were included under this item as rehabilitation will be similar.

Rehabilitation of
processing waste deposits

m Not applicable.
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Closure component

Closure cost assessment

and evaporation ponds
(non-polluting potential)

Rehabilitation of
processing waste deposits
and evaporation ponds
(polluting potential)

m Not applicable.

Reclamation of subsided
areas

®m Assume not applicable due to 20 percent overfilling of the pits.

7.3 General surface reclamation
31 No. 5 tailings dam

Closure component

Closure cost assessment

General Surface
Rehabilitation

m A nominal allowance of 1 000 m’® was made to remove tailings spills along tailings pipelines.

m General shaping and levelling will be conducted on all infrastructural footprint areas to backfill voids and to smooth the
surface and facilitate natural drainage.

m Allowance was made to rip footprint areas to alleviate compaction.
m The in-situ soil would be a suitable growth medium and thus no allowance was made to import topsoil.

m Provision was made for soil amelioration and vegetation re-establishment on the footprint areas.

1:5.2 Re-processing of the No 1 & 2 tailings dam

Closure component

Closure cost assessment

General Surface
Rehabilitation

m No allowance was made for the new tailings processing plant footprint as it was assumed that the new plant will be within
the existing Minpro_complex footprint and are therefore covered by the existing allowance for the larger Minpro plant
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IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COS7S 2011

Closure component

Closure cost assessment

complex.
m A nominal allowance of 1 000 m® was made to remove tailings spills along tailings pipelines.

m General shaping and levelling will be conducted on other infrastructural footprint areas, including areas where residual
tailings were removed. This allows for backfilling of voids, smoothing of the surface and facilitates natural drainage.

m Allowance was made to rip footprint areas to alleviate compaction.
m The in-situ soil would be a suitable growth medium and thus no allowance was made to import topsoil.

m Provision was made for soil amelioration and vegetation re-establishment on the footprint areas.

7.3.3 Rehabilitation of the footprint of the No 1 & 2 tailings dam and associated historical waste disposal facility

Closure component

Closure cost assessment

General surface
Rehabilitation

m Tailings footprint area
® No allowance is made for the tailings footprint area.
" A nominal allowance of 1 000 m® was made to remove tailings spills along tailings pipelines.

®  General shaping and levelling will be conducted on all infrastructural footprint areas to backfill voids and to smooth the
surface and facilitate natural drainage.

= Allowance was made to rip footprint areas to alleviate compaction.
m Historical Luka waste disposal site
" The historical waste site is assumed to be approximately 1 ha in size based on the 1998 Metago report.

= Small dumps of topsoil and building rubble are dumped around the historical site.
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Closure component Closure cost assessment

* Allowance is made to import the residual waste from the surrounding areas into the final void of the historical site.
®= Allowance was made to import a 250 mm layer of topsoil over the historical waste site.
= Surrounding areas where residual waste was removed will be ripped to alleviate compaction.

= Vegetation will be re-established on all disturbed (waste site and surrounding) areas.

7.3.4 Expansion of opencast mining

Closure component Closure cost assessment
General Surface | m  Not applicable as all disturbed areas surrounding the pits are included under the item for the footprints of stockpile and
Rehabilitation overburden areas.

7.4 Water management
7.41 No. 5 tailings dam

Closure component Closure cost assessment

General m Boundary control measures will be implemented around the tailings dam to limit seepage.

m The boundary control measures allowed for includes a combination of a seepage interception drain with an hydraulic barrier
to limit seepage spreading from the tailings dam.

Install cut-off trench m A cut-of trench with hydraulic barrier of approximately 8 500 m was assumed.
m  The cut-off will have an average depth of 4 m.

m  Minimal blasting was assumed based on the assumption that if blasting will be required, the rock itself will act as a cut-off or
barrier against the seepage of water.
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IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COSTS 2011

Closure component Closure cost assessment

m  Water from the trench will be pumped to the return water dams that will act as evaporation dams.

Pumping cost for 30 years | @ Provision was made for the pumping cost of water from the trench to the evaporation dam.
m A volume of 1 000 cubic meters per day will be pumped from the trench.

m The cost was assumed to be R2.00 per cubic meter per year.

7.4.2 Re-processing of the No. 1 & 2 tailings dam

Closure component Closure cost assessment

Water management m Assumed no provision is required

7.4.3 Rehabilitation of the footprint of the No 1 & 2 tailings dam and associated historical waste disposal facility
Closure component Closure cost assessment

Water management m Assumed no provision is required

7.4.4 Expansion of opencast mining
Closure component Closure cost assessment

Water management m Assumed no provision is required
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IMPALA TAILINGS AND OPEN PIT PROJECT: CLOSURE COSTS 2011

7.5 Post-closure aspects

Closure component Closure cost assessment

General m Post closure allowances has been made for the four projects combined and not per individual project as it is assumed that
these allowances will be done as part of that for the whole of the mine.

Surface water monitoring m An overall allowance was made for the monitoring of six surface water monitoring positions, on a quarterly basis, for a
period of five years post closure. This is additional to the existing allowances for the Impala.

Ground water monitoring m  An overall allowance was made for the monitoring of six groundwater monitoring positions, on a quarterly basis. This is
additional to the existing allowances for the Impala. Based on the assumption for boundary control measures around the
tailings dam, a monitoring period of 30 years was used for groundwater monitoring. This corresponds to the allowance of 30
years for pumping from the boundary control measures around the tailings dam.

Reclamation monitoring m An allowance has been included for the reclamation monitoring of all areas that has to be footprint areas and dumps for a
five year period.

Care and maintenance m Care and maintenance of the rehabilitated areas and dumps, over a five year period, has been assumed.

7.6 Additional allowances

Closure component Closure cost assessment

Preliminary and general m Additional allowance of 12 percent of the total for infrastructural and related aspects (sub-total 1 on summary costing table)
has been made, thus aligned to the DMR guidelines.

Contingencies m An additional allowance of 10 percent of the total for infrastructure and related aspects (sub-total 1 on summary costing
table) has been made, thus aligned to the DMR guidelines.
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8.0 MATTERS REQUIRING FURTHER ATTENTION

The following matters require attention in future closure cost updates, to ensure that closure cost estimates
are as realistic and accurate as possible, have been identified:

m More clarity on the final positioning and exact infrastructure of the tailings reprocessing plant;

m Detailed information on the direction in which the No. 1 and 2 tailings dam will be hydro monitored and
would concurrent rehabilitation of the remaining footprint on some “cleaned” areas are possible while
hydro monitoring still continues on other areas;

m It is recommended that detailed rehabilitation plans be developed for all areas prior to the
commencement of any rehabilitation activities; and

m Detailed source-pathway-receptor modelling should be done for the tailings facility to confirm the exact
requirement or efficiency of the conceptualised boundary control measures around the tailings dam or
highlight additional or alternative measures required.

9.0 CONCLUSIONS

The closure costs as reflected in this report have been based on information obtained from Metago and/or
Impala. In those cases where the required information was not available, estimates were made based on
experience and benchmarked against similar facilities. Unit rates for the costing were obtained from Golders'
existing data base and/or from rehabilitation and demolition practitioners. Where required, these were
adapted to reflect site-specific conditions. Rates are comparable to those used for determination of the
closure costing for Impala’s entire Rustenburg Operations (June, 2011).

Notwithstanding the above, if the closure measures are implemented as envisaged, the reflected costs
provide a good indication of the costs for the scheduled closure situation as calculated at the end of June
2011 and shouid provide a good basis for making the required financial provision. The ten year forecast of
closure costs over the first ten years after construction started is based on the assumption that all projects
will start at in mid-2012 after approval for these has been obtained from the authorities.
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APPENDIX A

Document Limitations
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DOCUMENT LIMITATIONS

This Document has been provided by Golder Associates Africa Pty Ltd ("Golder”) subject to the following
limitations:

i)

iii)

Vi)

vii)

vii)

This Document has been prepared for the particular purpose outlined in Golder's proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any
other purpose.

The scope and the period of Golder's Services are as described in Golder's proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do not assume that any
determination has been made by Golder in regards to it.

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Document. Accordingly,
additional studies and actions may be required.

In addition, it is recognised that the passage of time affects the information and assessment provided in
this Document. Golder’'s opinions are based upon information that existed at the time of the production
of the Document. It is understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and cannot be used to assess
the effect of any subsequent changes in the quality of the site, or its surroundings, or any laws or
regulations.

Any assessments made in this Document are based on the conditions indicated from published sources
and the investigation described. No warranty is included, either express or implied, that the actual
conditions will conform exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to
provide Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services
and work done by all of its sub-consultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Golder's
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it will
not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action, against
Golder's affiliated companies, and their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and its professional
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any person
other than the Client. Any use which a third party makes of this Document, or any reliance on or
decisions to be made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this Document.

GOLDER ASSOCIATES AFRICA (PTY) LTD
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APPENDIX B

Closure costing 2010 - battery limits
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APPENDIX C

Unit rates used

August 2011 @
Report No. 10612628-10742-4 Ames




Il

T A IR L T T R ILNE s S e

| ==
]

e mas i v B 1Y Faeae s e e Tin e it ok e eeeard e |1
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APPENDIX D

Closure costing spreadsheets
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1]infrastructural aspscts R 7.261,710.50 |R 6,136,719.88 |R 654834063 |R 6.18443483 [R 6,184.43d63 |R 6,184.43363[R 618443483 |R 6,18443463|R 6.184.43463[R 6,18443463 |R 6.184.434.63
2|Mining aspects R 30,782.200.00 | R 16,843.138.00 | R 13.600,408.00 |R _4.708.410.00 [R 5.406,740.00 |[R 5.997.070.00 [R 6,700,200.00 | R 7,411,605.00 |[R 8.434,535.00 [ R 0,483,540.00 [R 10,254,645,00
3|General surtace reclamation R £53,800.00 | R 563,800.00 | R 553,800.00 | R 553,800.00 | R §53,800.00 | R 553,800.00 | R 553,80000 | R 653,800.00 [ R 553,800.00 | R 553.800.00 | R 553,800.00
4| Watar managemant R 309.750,00000 | R - |R - | R 12,870,000.00 [R 12,870,000.00 | R 16,110,000.00 | R 16,110,000.00 | R 18.255,000.00 | R 18.255,000.00 | R 19,680,000.00 | R 19.080,000.00
& |Post-closure aspects R 14,385,000.00 |[R 3,811,50000|R 218831250 | R 258087500 |R 203306250 | R 463375000 |R 525937500|R 540237500 |R 595650000 |R 587437500 |R 6.993,250.00
6|ADDITIONAL ALLOWANCES e B = , e e T e e I e o T N ) T T T PR e
6.1|Prafiminary and General (6%) R 470088263 |R  1,412.01047 |R 124200346 |R 145800868 |R 1,500,80848 |R 1,730.718.28|R 1.772.90008 | R 104420038 [R 20050080.18| R 217210648 |R 2218,372.78
6.2 |Contingencies (10%) R 7.834771.05|R 235338570 |R 207115576 J|R 243166446 | R 250140746 |R 288453046 |R 295484340|R 224048396 |R 334277606 | R 3,620,17748 |R 3.697.287.96










At Golder Assaciates we strive to be the most respected global company providing
consulting, design, and construction services in earth, environment, and related
areas of energy. Employee owned since our formation in 1960, our focus, unigue

* culture and operating environment offer opportunities and the freedom 1o excel,

which-attracts the leading'specialists in our fields. Golder professionals take ti
time to build an understanding of client needs and of the specific environments
in which they operate. We continue to expand our technical capabilities and have
experienced steady growth with employees who operate from offices located
throughout Africa, Asia, Australasia, Europe, North America, and South America.

Golder Associates Africa (Pty) Ltd
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Disclaimer

The opinions expressed in this Report have been based on the information supplied to SRK
Consulting (South Africa)(Pty) Ltd (SRK) by Impala Platinum Limited (Impala). The opinions in this
Report are provided in response to a specific request from Mr Hercules Smit to do so. SRK has
exercised all due care in reviewing the supplied information. Whilst SRK has compared key supplied
data with expected values, the accuracy of the results and conclusions from the review are entirely
reliant on the accuracy and completeness of the supplied data. SRK does not accept responsibility
for any errors or omissions in the supplied information and does not accept any consequential
liability arising from commercial decisions or actions resulting from them. Opinions presented in this
report apply to the site conditions and features as they existed at the time of SRK's investigations,
and those reasonably foreseeable. These opinions do not necessarily apply to conditions and
features that may arise after the date of this Report, about which SRK had no prior knowledge nor
had the opportunity to evaluate.
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Introduction and Scope of Report

The existing tailings dam No. 4 is unable to accommodate the planned increase in deposition
tonnages and would exceed the maximum allowable rate of rise as determined in the Mid life
investigation, (SRK Report 369694/2 dated July 2009). A new tailings storage facility is therefore
required to accommodate the spill over tailings tonnages.

Impala Platinum Mine is situated approximately 15 km north of Rustenburg in the vicinity of Phokeng
in the North West Province (Refer Figure 2-2). Mining began in 1968 and construction of the first
tailings disposal facility (Tailings Dam 1) started during the same year. Later on, as tonnages
increased, Tailings Dam 2 was built as an addition to Tailings Dam 1. In 1974, after a period of
heavy rainfall, a flow failure occurred from the South Eastern wall of Tailings Dam 1. Following this
event Tailings Dams 1 and 2 were remediated and have been dormant since. Tailings Dam 3 was
used for disposal of all tailings until the larger Tailings Dam 4 complex including the so-called
Buttress Dams became operational.

All aspects of the design and associated specialist investigations will be undertaken in compliance
with the Department of Minerals and Resources (DMR), Mines Health and Safety Inspectorate
Guideline for Compliance of a Mandatory Code of Practice on Mine Residue Depositions (31%' May
2001), National Water Act (NWA), Department of Water and Environmental Affairs (DWAE) and the
South African Bureau of Standards Code of Practice for Mine Residue (SANS 10286:1998).
Additional, more stringent, quality standards applied by Impala Platinum to their tailings dams will be
included thereby ensuring that both Impala Platinum internal standards and national best practice
will be met.

The current project scope includes (Figure 2-1):

e Tailings delivery at a restricted rate of rise as indicated in the midlife investigation report (SRK
report 369694/2, July 2009) must be adhered to for a predetermined period after which
deposition at the total production rate will occur on the new tailings storage facility.

* Tailings dam No. 5 — Phase 1: Tailings delivery of the remaining tonnes which cannot be
deposited onto the existing tailings dam No. 4 must be deposited onto the tailings dam No. 5a
area of the tailings dam.

e Tailings dam No. 5 — Phase 2: When level 1138m.a.m.s.| is reached on tailings dam No. 5
Phase 1, deposition will be discontinued and deposition will commence on the Tailings dam No.
5 Phase 2 area of the new tailings dam. Tailings dam No. 5 Phase 2 will be developed up to
elevation 1138m.a.s.l.

* Tailings dam No. 5: Deposition of tailings will now commence over the entire Tailings dam area

(Phases 1 and 2) up to elevation 1153m.a.m.s.|.

Terms of Reference

SRK Consulting was appointed to undertake the project in terms of Impala Platinum Mine Order
Number 4500738410, dated 04/05/2010. The terms of reference were to undertake a Pre-Feasibility
Study and Upfront Engineering Work for a New Tailings Storage Facility at Impala Platinum
Rustenburg. This report contains the pre-feasibility design portion of the new tailings storage facility.

Scha/Bosh
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Figure 2-2: Locality Plan
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3

Design Criteria

The prescribed design criteria indicated from the client and assumed or calculated parameters used
are listed below:

The design of the new tailings dam facility should be for a tailings dam sited as per the Site
Selection report, (SRK Report 414226/1, August 2010) and the Pre-Feasibility Report. (SRK
Report 414226/2, April 2011).

The capacity assessment of the tailings dam should be conducted at a production rate of
approximately 20 Mtpa of the combined tailings streams as per the LOM plan submitted to SRK.

Life of Facility should be for approximately 30 years at a mine production of 20 Mtpa considering
remainder capacity on the existing tailings dam and future capacity of the new tailings dam.

The new tailings dam must be able to accommodate the remainder of tailings which cannot be
deposited onto the existing tailings dam due to rate of rise constraints. The rate of rise
constraints used are listed in the Mid Life Investigation report (SRK Report 369694/2, July 2009).
The allowable rate of rise on Dam No. 4 was capped at 2.7 m/yr.

The tailings will be hydraulically deposited onto the tailings dam at a slurry density of 1.55 t/m”.

Itis planned to deposit a combination of tailings streams namely, UG2 tailings, Merensky open
cast, slag and UG2 with the chrome fraction removed.

Volumetric calculations will be based on a hydraulically placed in situ dry density of the slimes of
1.7 t/m®,

The rate of rise of the new facility will be limited to 2.5m per year.

The Geotechnical parameters for the tailings material have been based on parameters from
laboratory testing and also parameters obtained from tailings testing (similar ore body and type)
that have been done at Marula Platinum Mine.

The tailings dam will be constructed by means of the conventional spigot disposal method below
and above the starter wall.

The tailings dam will be constructed with an average outer slope of 1V:4H. The upstream
method of wall raising will be employed.

The decant system will be two vertical intake towers and two outfall structures. The system will
comprise of single intermediate intakes to facilitate pool control during early development of the
tailings dam. The final intake towers will comprise of two single intake towers.

There will be two concrete lined silt trap structures as the site has a natural water divide resulting
in two low points along the perimeter of the tailings dam. A twin compartment silt trap structure
will be installed upstream of the return water dam in Tailings dam No. 5 Phase 1 and at the low
point along the eastern flank of the tailings dam in Tailings dam No. 5 Phase 2, to trap
suspended solids. The silt trap will be designed with twin compartments and will be concrete
lined in order to facilitate alternate cleaning and operation of each compartment. The silt trap on
the eastern side of the tailings dam will transport the penstock outlet, solution trench and drain
outlet water to the return water dam via a pressured pipeline and pump system that will the
change to a gravity pipeline and decant into the trench leading to the Tailings dam No. 5 Phase
1 silt trap.
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4.2

s The return water dam will be lined with a geomembrane lining system and only be sized for the
new tailings dam, not considering the existing tailings dam.

s The solution trench along the northern flank of the existing tailings dam No.4 will be converted
into an interface drain.

Site Data

Battery Limits
The following battery limits apply:

e SLR Consulting (previously called Metago Environmental Engineers) was appointed to do an
Environmental Impact Assessment (EIA) in order to amend the Environmental Management
Report (EMP).

* Downstream battery limit. The outlet flange of the return water pipeline at the central plant.
e Upstream battery limit. The booster pump station.

e The seal of existing exploration and any other boreholes on the TSF footprint will be carried out
by the Mine.

Climate Data

The Impala new TSF is situated in the North West Province approximately 15km to the North of
Rustenburg. The area has a subtropical climate which means humid summers and cool winters. The
temperatures range from 22T to 35T in summer and 2T to 20T in winter. It is a summer rainfall
region with afternoon thunder storms from August to March.

The meteorological data used for the Impala Platinum Facility is indicated below (Table 4-1).

Table 4-1: Meteorological Data for Impala Platinum Tailings Facility

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Total

Average Rainfall

(mm) 1201 96.9 90.3 43.7 15.8 g 5.1 8 13 49.6 87.1 1119 652
PERCENTILE

10" 50.9 33.3 26.9 4.8 0 0 0 0 0 15.8 32.9 40.5 205
30" 76.8 59.9 53.1 16.7 1.1 0 0 0 2.2 29.0 51.2 80.0 370
70" 148.4 1140 1119 576 18.3 1.3 1.1 9.0 17.5 58.7 110.0 1338 782
90" 2002 1774 1645 953 42.6 21.8 15.5 299 45.3 94.0 147.3 1852 1219

Evaporation (mm)

(Lake)

163 139 133 101 83 68 73 98 130 1568 158 165 1750

Notes: *MAP — Mean Annual Precipitation

As can be seen from Table 4-1 above, the evaporation data greatly exceed the monthly rainfall that
is received within the project area. Even the 90" percentile monthly rainfall which is an above
average wet year, still does not exceed the mean annual evaporation (MAE) of 1750 mm.
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From the figures below (Figure 4-1,Figure 4-2 and Figure 4-3), it is observed that major storage
within the Return water dams (RWDs) only occurs in the 90" percentile monthly rainfall scenario

which is above average rainfall conditions.

+ Figure 4-1 shows the storage in RWD 1 during the Phase 1 development.

» Figure 4-2 shows the combined storage in RWD 1 and RWD 2 during the Phase 2 development.

e Figure 4-3 shows the combined storage in RWD 1 and RWD 2 during the combined tailings dam
development. The big difference between Figure 4-2 and Figure 4-3 is that the tailings
deposition rate increased from 625,000t/month to 1,666,666t/month and the associated return

water to the process plants correspondingly is higher.

Monthly storage (m?) of RWD for Tailings Dam 5
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Figure 4-1 RWD 1: storage summary at Tailings dam 5 Phase 1
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Figure 4-2 RWD 18&2: storage summary at Tailings dam 5 catering for Phase 2
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Figure 4-3 RWD storage summary for the cumulative Tailings dam area

The 1-day maximum storm rainfall depths were calculated using the ‘Design Rainfall’ program for
various recurrence intervals are shown in Table 4-2.

Table 4-2: 1-day Maximum Rainfall Depths (mm) from design rainfall using selected
recurrence intervals

Storm Recurrence

Interval (year)

1:2 1:5 1:10 1:20 1:50 1:100

Depth (mm) 62 85 102 143 161 178

5

5.1

Geotechnical Investigation

Refer to Appendix 3 for the Geotechnical Investigation Report. For easy reference, the conclusions
and recommendations of the report are cited below.

Report Conclusions and Recommendations

s The entire site is underlain by black turf clay which is typical for the Rustenburg area. The clay is
highly expansive and it is necessary to take this into account in the design and construction of
the facilities. The average clay thickness is 1.4m and it overlies weathered norite with rock
consistency from an average depth of 2.5m, although this does vary from outcrop to greater than
3.3m.

The relatively low permeability, as determined from the laboratory testing of the black turf clay
compacted to 98% Proctor density, indicates that it may be used for construction of starter walls
and the lining of the return water dams. However, due to the high plasticity of the clay, specialist
compaction plant such as sheep’s foot or grid rollers will be required for compaction. Also, the
earthworks should, if possible, take place during the dry season due to the difficult workability of
the clay when saturated and difficult access for construction vehicles. A method based
specification, which would require field trials, should be considered for the compaction.
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5.2
5.2.1

The ¢’ and ¢' values determined from the laboratory testing of the clay were inconclusive in two
of the three tests. It is recommended that ¢' and ¢' values of OkPa and 25° be used for design
purposes. Since it is considered prudent to be conservative, due to the potential construction
problems which are likely to be encountered in the field and the possibility of future soil
movement due to seasonal expansion and contraction.

The depth of excavation required for the silt traps, solution trenches, penstock pipelines and
penstock structures will exceed the depths excavated in the present investigation, in which TLB
refusal usually occurred at depths between 2m and 3m. The variability of depth of hard rock
indicates that it is probable that some blasting of the norite rock will be required from depths
ranging between 2m and about 4m. In the few outcrop and shallow rock areas which may occur
at the positions of the above structures (such as at the silt trap S2 site, blasting will be required
from surface or shallow depth of 1m.

Further investigation in the form of core drilling is recommended at the final sites of the Penstock
Towers, where loads are likely to be high and where settlement should be restricted to the
minimum. Two of the test pits for the towers showed the presence of a diabase dyke and, in
addition to drilling, trenching using a large tracked excavator is recommended to trace the
position of the dyke relative to the structures.

Basin seepage evaluation

Review of the basin permeability test results from the geotechnical report

A copy of the geotechnical test results are attached in Table 5-1. The permeability test results
values vary between 2.7e-10m/s and 1.4e-8m/s. The permeability test results can be interpreted as
follows as shown in Figure 5-1 and Figure 5-2.

In Figure 5-1 is shown the full permeability database. The average permeability assessed on a
log basis is 1.7e-9m/s.

In Figure 5-2 is shown the full database excluding the highest permeability value of 1.4e-8m/s.
The average permeability assessed on a log basis is 1.4e-9m/s.

The laboratory permeability values have to be interpreted for the full scale field conditions. It is
recommended to downgrade the laboratory values to field values by one order of magnitude.

There are two possible scenarios which can be recommended using the database from site:

The first scenario is to use an average permeability for the tailings dam basin. In this scenario
the average permeability to be used will be 2 x 10°®m/s.

The second scenario is to use an average permeability for 91% of the tailings dam basin of 1 x
10®°m/s and for 9% of the tailings dam basin to use a permeability of 5 x 10°m/s.

The first scenario is recommended as the preferred scenario.
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Table 5-1: Summary of laboratory test results

Depth : o . Void . . "
Test pit (m) FIND Grading % GM uUscs dk:;ﬂ;y NMC % SG i c @ Proctor Permeability (m/s)
LL% (ov::'ali] Clay Silt Sand Gravel [?(Z?r‘:’:;y OMC% In situ P?::for
IRWD03 0.5-1.0 71 45(42) 52 23 23 2 0.29 CH 1280 36.6 2.85 1.237 41 4 1333 337 1.70E-09
IRWD03 1.6 NP NP 1 12 53 33 1.75 SM
IRWD10 0.5 70 48(45) 52 24 23 1 027 CH 1348 30.6 2.78 1.06
IRWD 14 21 52 28 (16) 8 16 62 14 1.34 sC
IRWD 24 0.2-0.5 69 42 (40) 52 26 21 2 0.25 CH
ISOLO1 0.65 56 31(30) 47 25 28 0 0.28 CH
ISOL10 0.6 79 50(48) 56 27 14 3 0.21 CH 1425 18.4 2.73 0.918 17 9 1.30E-09
1SoL17 0.5-0.8 74 42(39) 55 22 20 2 0.26 CH 1307 294 2.85 1.176 46 10 1347 28.5 5.00E-09
ISOL23A 0.8 70 40 (38) 55 24 17 4 0.28 CH 1097 38.2 2.87 1.61 7 19 1.60E-09
ITP21 0.55 83 57(54) 62 20 17 2 0.24 CH 1161 338 2.76 132 4 18 3.10E-10
ITP40A 0.5-0.8 81 52(50) 54 28 16 2z 0.2 CH 1293 316 2.65 1.052 17 12 1336 30.2 8.90E-10
ITP43A 03-0.6 75 45(41) 52 23 23 2 0.32 CH 1373 27.7 271 0.967 25 20 1412 27.7 3.90E-09
ITP50 1.2 78 44(39) 54 22 20 4 0.36 CH 1338 335 2.76 1.059
IFPN1D 0.6 73 45(41) a7 29 20 a 0.35 CH 1142 35.6 2.73 1.333 12 12 1.40E-08
IFPN2A 0.4-0.7 64 33(31) 50 25 23 2 0.29 CH 1371 28 2.82 1.051 16 24 1397 28.9 4,00E-09
IST1A 0.8 77 44(43) 57 25 16 1 0.17 CH 1360 245 2.75 1.021 43 1" 2.70E-10
IST1B 0.5-1.0 80 49(46) 61 i 19 3 0.28 CH 1410 30.5 2.85 1.253 19 14 1309 291 1.10E-09
ISTIC 2 42 23(2) 1 2 29 68 2,57 GW
IST2A 1.6 57 34(30) 33 44 18 6 0.36 CH
ITPN2 0.9 72 40 (39) 58 26 16 1 0.16 CH
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Figure 5-1: Full permeability database
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Figure 5-2: Permeability database excluding the permeability test result of 1.4e-8m/s

Seepage modelling was undertaken on a representative cross-section of the tailings dam. This
shows that at full tailings dam height the hydraulic gradient is about 0.98, if the permeability values of
the tailings are also considered. However, it is recommended for the geohydrological model that a
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5.2.2

6.1

6.2

seepage hydraulic gradient of 1 be used relative to the tailings dam section of the model
development.

Alternative basin permeability interpretation

In the above section, the results of the permeability database were used making the key assumption
that the variability in permeability test results monotonically represents the site variability. As a first
interpretation, this is a reasonable interpretation. There is another possible interpretation to use
experience and results of monitoring. The test results presented in Figure 5-1 show the range of
variability which is quite extensive. Basically the average, on a log basis, of the lower end of the
permeability values is 2.9 x 10"°m/s. This value when downgraded to field conditions will be about
2.9 x 10”°m/s, which is close to the value normally use for black cotton soils or turf of 1 x 10%m/s.

Groundwater Investigation

The following information has been received from SLR Consulting (preciously called Metago Water
Geosiences) as a summary of the work that has been done regarding the Environmental Impact
Assessment study.

Scope

Metago Water Geosciences was appointed to assess potential impacts of the extended tailings
storage facility on the groundwater system(s). This summary represents the initial conceptualization
of the aquifer systems at the Rustenburg operation of Impala.

Baseline Hydrogeology

Crystalline material, such as the norites and pyroxenites of the Bushveld Complex, comprises of (a)
an unweathered and intact rock matrix with negligible matrix porosity and permeability, and (b)
planes of discontinuity in the rock matrix, including both faults and joint planes (collectively referred
to as fractures). The infiltration and flow of groundwater in such systems is controlled by the
prevailing complex fracture network and can vary in space and time. Such conditions relate to
structurally controlled flow systems. However, these fractures are often in-filled by precipitates from
late-phase fluids (i.e. vein infill).

The following two layer aquifer model conceptualises the Bushveld Complex aquifers at a regional
scale:

e A shallow weathered aquifer system (i.e. intergranular water table aquifer) which might be
laterally connected to alluvial aquifers associated with river systems.

* A deeper fractured bedrock aquifer system.

The shallow unconfined, phreatic (or water table) aquifer comprises of the saprolite (that formed as a
result of intensive and in-situ weathering processes) to saprock (differentially weathered and
fractured upper bedrock underlying the saprolite) zones. The soil and saprolite are collectively
termed the regolith. The saprolite and saprock are generally treated as a single weathered aquifer
unit, referred to as the weathered overburden, which varies in thickness from 12 to 50m and is
derived from the in-situ decomposition of the underlying noritic rocks. The degreef/intensity of
chemical weathering or more specifically the spatial and depth variations thereof, control the
geometry of the shallow weathered aquifer profile. The weathered overburden is considered to have
low to moderate transmissivity but high storativity. However, much higher transmissivities (T) of up to
500 m?/d and storativities in the range of 0.15 have been determined for highly transmissive aquifer
zones (comprising the shallow weathered and underlying fractured aquifer system) such as the Brits
Graben structures within the Bushveld Complex.
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6.3

6.4

The unweathered and fractured semi-confined bedrock aquifer consists of fractured norites,
anorthosites and pyroxenites underlying the upper weathered aquifer. The intact bedrock matrix has
a very low matrix hydraulic conductivity and its effective hydraulic conductivity is determined by
fractures and mine voids. Groundwater flows through interconnected fracture systems with the
potential of rapid vertical groundwater flow from the weathered overburden (and surface water
bodies) to greater depths along interconnected conductive zones. The underlying solid and
unweathered crystalline rocks are generally characterized by very low porosity and high hydraulic
conductivity values if fractures are intersected. Water is generally stored and transmitted in fractures
and fissures within a relatively impermeable matrix.

Baseline Groundwater Flow

The infiltration of water from the shallow weathered aquifer system to the deeper fractured bedrock
aquifer system is strongly heterogeneous and requires permeable soils, or permeable horizons (i.e.
‘infiltration routes’), as well as ‘open’ and interconnected fracture systems in the bedrock. Hydraulic
continuity must exist between groundwater reservoir(s) in the overlying horizons (or weathered
overburden) and the underlying bedrock. The fracture zones act as conduits for deeper flows from
groundwater reservoirs located in upper permeable soils or the weathered overburden. The impacts
on the shallow weathered aquifer system may be negligible away from the immediate vicinity of the
mining areas, given the hydrogeological characteristics of the weathered aquifer and the spatial
heterogeneity in hydraulic connectivity between the shallow weathered aquifer and the deeper
fractured aquifer. The general fact that the weathered and alluvial aquifers along the river courses
support most irrigation and domestic water-supply boreholes despite being undermined by existing
mines indicates limited interaction between the shallow and deep aquifer systems.

Within the mine lease areas and immediately above under-mined zones, the shallow weathered
aquifer may be drained due to slow vertical leakage to the dewatered, deeper fractured aquifer.
However, the shallow aquifer has the potential to be replenished relatively quickly during sustained
rainfall periods.

Predominantly lateral groundwater flow in the shallow aquifer occurs driven by topographic gradients
and/or localised recharge mounds due to e.g. irrigation, leakage from tailings storage facilities, etc.
Due to mine dewatering the local groundwater flow directions in the deeper fractured aquifer are
generally re-directed towards the underground and open pit mines. This results in locally different
groundwater flow directions for the shallow and deeper aquifer systems.

Hydrogeology at Impala

A report by VSA Earth Resource Consultants (2005), entitled ‘Update of the Environmental Regional
Numerical Model' summarises the findings of all preceding groundwater studies and documents the
results of the modelling projects commissioned by Impala. Groundwater monitoring data analysed for
the period 1987 to the present indicated that:

« Temporal groundwater level data, measured over a 15 year period in monitoring boreholes,
show very little variations with average draw-downs of less than 2m.

+ Selected boreholes in the vicinity of the tailings storage facility and the slag dump show a rise in
water level possibly a result of seepage from these facilities.

e Selected boreholes showing a slight drop in groundwater level may be influenced by
underground mining operations. However, abstraction (i.e. mine dewatering) from No. 11 and
No. 4 Shaft complexes were measured to be in the order of 1-2 I/s, while the abstraction from
Shaft 7A was in the order of 0,7 I/s.
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8.1

e Groundwater flows regionally towards the northwest in the direction of the Elands River, with
local groundwater mounds present in the vicinity of the tailings storage facilities and the slag
dump.

e Groundwater contamination (i.e. elevated sulphate concentrations) was associated with the
tailings storage facilities, the slag dump and acid plant at Minpro as well as Omnia phosphates
facilities. Elevated sulphate levels were also associated with the Shaft No7A and Shaft 12 and
14 Complexes.

* Elevated nitrate values were observed in some of the village boreholes and were attributed to pit
latrines as well as the lack of an efficient sewage system within the village. The same boreholes
in the Ga Luka Village, however, presented much lower sulphate concentrations of 15 — 100
mg/l.

+ Simulation indicated that the sulphate plume is migrating along the groundwater gradient
generally to the north. Higher flow velocities are associated with the stream sediments and the
migration rates of potential pollutants increased significantly in such sediments along river
courses.

The report(s) concluded by stating that:

e The deeper seated underground mine is in poor hydraulic continuity with the shallow weathered
and fractured aquifers.

e As a result, the potential impacts associated with the underground mine on groundwater levels
within the shallow weathered aquifer was considered to be insignificant/minor.

Tailings Geochemical Characterisation

No formal geochemical tests were conducted as part of this study.

Site Selection

A desktop site selection study was carried out by SRK in July 2010 (SRK Report 414226/1 August
2010) to identify potential tailings dam sites within the vicinity of the Mine. Environmental impacts
such as the location of graves and local settlements were also considered.

Site Options

Three sites were considered as possible tailings sites. Figure 8-1 shows these sites which lie within
the available area. The factors considered in the identification of the preferred site were:

Impoundment capacity

Starter embankment size

Foundation seepage potential

Water diversion requirements

Pumping distance and head

Downstream environmental risks

Capital and operating costs

Proximity to local settlements and streams.
Liabilities after closure

The current tailings dam site and the site to the immediate North East of the current site were
identified as the most favourable site during a site selection study. (Figure 8-2) A more detailed
description of the site selection process is reported on in SRK report 414226/1 dated August 2010.
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Figure B-1: Three possible sites for selection
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Figure 8-2: Selected Site for the new Impala tailings dam
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9

9.1
9.1.1

Tailings Storage Facility Construction Method

The proposed wall building method for the tailings dam above the starter wall is the upstream wall
building method. This method of wall building does not require a larger footprint area as the tailings
dam height increases as tailings material is used for wall building and no imported material has to be
sourced from borrow areas or alternative sources. The tailings dam wall is lifted in wall raises that
depend on the in-situ strength of previously deposited tailings which have gained strength through
pore water dissipation.

The facility will be constructed at an overall wall slope of 1V: 4H.

Capacity Assessment

New Tailings Dam

The new tailings dam development will be phased as described below.

Tailings dam No. 5 Phase 1 includes the development of the new tailings dam up to 1138 m.a.m.s.l.
after which Tailings dam No. 5 Phase 2 will commence until both phases are at elevation 1138
m.a.m.sl. After consolidation of the two phases, the third phase of the tailings dam development will
include the construction of the two penstock towers and development of the tailings up to elevation
1154 m.a.m.s.l.

An average in situ dry density of 1.7 tm? will be used for the volumetric modelling as stated in the
Design Criteria.

Based on the site boundaries, several volumetric models were developed to accommodate the
remaining LOM tailings, also utilising the volume remaining on the existing tailings dam No.4.

Table 9-1: Capacity Assessment Summary

i Tailings dam Tailings dam Tailings dam

Existing TSF No. 5 Phase 1 No. 5 Phase 2 No. 5
Final Elevation 1240 1138 1138 1154
(m.a.m.s.l)
Starter wall Volume 0 44,000 535,000 0
(m?)
Tailings Volume 241,205,775 18,506,556 23,387,123 75,000,129
(m®)
Tailings Ton (t) 410,049,818 31,461,145 39,758,109 127,500,219
Footprint Area 4,347,551 2,275,000 2,800,000 5,075,000
(m?)
Final RoR 2.5 1.45 0.89 2.56
(miyr)
Life 26 10.7 7.49 9.9
(years)
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Figure 9-1: Stage Capacity Curve: Total Volume
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Figure 9-2: Stage Capacity Curve: Tailings dam No. 5 Phase 1
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Figure 9-3: Stage Capacity Curve: Tailings dam No. 5 Phase 2
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Figure 9-4: Stage Capacity Curve: Tailings dam No. 5
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10 Safety Classification

The SANS Code of Practice for Mine Residue, SANS 10286:1998 , requires that all mine residue
deposits be classified into one or a combination of the following safety categories:

e High hazard

e Medium hazard

* Low hazard

The classification is based on the anticipated configuration of the residue deposit at the end of its
design life. In order to classify an impoundment/residue deposit, an evaluation of its “zone of
influence” according to guidelines set out in SANS 10286:1998 (SABS 0286), must be determined.
The safety category of the impoundment is then determined using the zone of influence and applying
of the code which is reproduced below as Table 10-1.

Table 10-1: SANS 10268: 1998 Table 2 - Safety Classification Criteria

1 2 3 4 5
No. of No. of Workers | Value of Third Depth to Classification
Residents in in Zone of Party Property Underground
Zone of Influence 1) in Zone of Workings 3)
Influence Influence 2)
0 <10 0 — R2 Million > 200m Low hazard
1-10 11 -100 R2 - R20 Million 50m - 200m Medium hazard
>10 >100 >R20 Million < 50m High Hazard
1. Not including workers employed solely for the purpose of operating the deposit.
2. The value of third party property should be the replacement value in 1996 terms.
3. The potential for collapse of the residue deposit into the underground workings
effectively extends the zone of influence to below ground level.

It should be noted that the costs in the above-mentioned Table 10-1 are 1998 costs and need to be
escalated to current day costs.

A zone of influence was determined for the residue disposal facility and is presented in Figure 10-1.

Mining infrastructure including a shaft falls within the zone of influence. It is anticipated that people in
excess of 100 in number would be in this area, depending on the time of day when a failure takes
place. The tailings dam therefore classifies as a High Hazard dam with a low risk of occurrence.

SANS 10286:1998 requires that a risk analysis be carried out for all deposits that have a medium to
high hazard classification. This includes qualitative safety assessments, quantitative analysis of the
risks as well as a list of recommendations where necessary to reduce the risk.

In terms of SANS 10286:1998, a management system to control the risks and to monitor the
construction and operation of the dams must be implemented by Impala Platihum Mine. By
implementing risk reduction measures through proper design, construction management and
operational procedures, the dam could have a low risk of failure, specifically when the phreatic
surface is maintained at a low elevation as per the current conditions.

The risk assessment will be done as part of the detail design phase of the project. Data from the
current tailings dam can be used for the flow failure analysis.
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Figure 10-1: Zone of Influence Final Tailings Dam Complex
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Zone of Influence Tailings Dam No.4 West Wall
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Figure 10-2
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11 Tailings Dam Features

Please refer to Appendix 1 of this report for the conceptual design drawings. The following sections
describe and explain the function of each of the tailings storage facility features.

11.1 Starter Wall

The starter wall will be constructed from waste rock and will have a downstream slope of 1V:3H and
an upstream slope of 1V:2H. The waste rock volume required for the Tailings dam No. 5 Phase 1
starter wall is approximately 44 000 m3 and for the Tailings dam No. 5 Phase 2 starter wall
approximately 535 000 m3.

The starter wall for the Tailings dam No. 5 Phase 1 development will be constructed with a crest
elevation of 1123 m.a.m.s.| and for the Tailings dam No. 5 Phase 2 development with a crest
elevation of 1129 m.a.m.s.l.

11.2 Tailings Dam Slopes

11.2.1 Inputs from the slope erosion study

This section was provided by the Greenco study.

Erosion modelling was conducted for erosivity during peak discharge periods, such as at 2 year, 10
year, 20 year, 50 year and 100 year storm events, but the data suggest that the erosivity is
independent of slope angle or slope length, which is counter-intuitive. However, the RUSLE
(Revised Universal Soil Loss Equation) modelling of predicted soil loss on an annual basis looking at
vegetation cover, slope length and slope gradient delivered good results.

The RUSLE modelling showed that there are fairly strict guidelines that should be followed for the
specific tailings material in terms of slope length and slope angle. Average annual soil losses should
not exceed 20 t/Ha and should ideally be <10 t/Ha. Table 11-1 below summarises the most pertinent
combinations of slope angle and slope length scenarios to achieve the minimal erosive loss targets
at different vegetation cover scenarios.

Table 11-1: Erosion study related to slope angles

Vegetation cover | Soil loss target (tons/ha) | Slope length (m) Max slope angle (9
10 8 T
10 12 7
10 16 7
20 8 20
e 20 12 14
20 16 13
20 20 10
20 24 10
10 8 12
10 12 7
60% 10 16 T
10 20 7
20 8 30
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Vegetation cover | Soil loss target (tons/ha) | Slope length (m) Max slope angle (9
20 12 20
20 16 18
20 20 15
20 24 13

Ultimately, the slope length/gradient combinations will depend on the inherent nutrient status of the
tailings substrate, it's proneness to dispersion, the amelioration methods used in rehabilitation and
the management available to maintain rehabilitation. Lastly, the combinations will depend on the
footprint area available and the final height of the TSF.

The new TSF should have slopes not exceeding 15-18° (1:3.5-1:3), provided that slope lengths do
not exceed 16m to 20m and that a serious undertaking is made to maintain vegetation contact cover
(LOI) at >60%. The recommended slopes indicate maximum slope at any point, not average slope.

11.2.2 Proposed tailings slope geometry

The tailings dam will have an overall slope of 1 vertical to 4 horizontal, thus giving an overall angle of
approximately 14 degrees. The inter-bench slopes have not yet finally been designed. The A-
Greenco recommendations will be considered as far as possible in the assessment of the inter-
bench slopes. As recognized in the A-Greenco assessment, the slope vegetation is an essential
success factor in slope protection. These two factors will be considered in the final selection of the
inter-bench slopes.

11.3 Paddock Walls and Sizing

Paddocks are required around the Tailings facility in order to safely store dirty surface flows from the
tailings dam side slopes after a potential rain event and to contain pipe spillages occurring on the
tailings dam step-ins. A paddock comprises of a square/rectangular shaped storage compartment of
excavated earth which is unlined and is located at the toe of a tailings dam. The paddock wall height
will be 1m high around the perimeter of the tailings dam complex.

11.4 Tailings Deposition

The conventional spigot method of deposition will be employed on the new tailings dam. Typically
the spigot line is positioned on the crest of the tailings dam. With each deposition a section of the
spigot pipe is dismantled and moved to one side to allow the raising of the perimeter bund which is
usually constructed of the beach tailings. The sequence of operations is illustrated in Figure 11-1.
In the course of a deposition cycle, a batch of adjacent spigots is opened, sufficient to cater for the
slurry flow rate. As the beach falls, spigots at one end of the batch are opened while the equivalent
number at the other end is closed so that the deposition gradually moves along the spigot pipe and
around the tailings dam.
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Figure 11-1: Sequence of Tailings Deposition
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11.4.1 Decant System

In order to ensure that supernatant and storm water does not accumulate on top of the MTD the
facility has been designed with gravity decant systems. The following penstock decant systems are
used.

Two large bore penstock tunnels with internal dimensions of 1.8m high by 0.9m wide are to be
constructed from Class 35MPa/19mm reinforced concrete from the 40m high penstock towers to the
penstock outlets situated downstream of the tailings dam's starter wall. Both penstock tunnels will be
equipped with intermediate side intake structures to allow for the decanting of the pool until the
height of the tailings on the tailings dam has reached the elevation of the penstock towers.

A system consisting of six and seven intermediate penstock intake structures and two final intake
structures have been provided along the length of the penstock tunnels to facilitate the decanting of
supernatant and storm water. All the intermediate intake structures are connected to the penstock
tunnels via flexible 2m long 600mm diameter HDPE pipes to protect the tunnels against any
differential settlement which the side inlets may experience.

The intermediate and final penstock intake structures will be sealed off (through the installation of a
2m high non-shrink grout plug) as and when deposition has progressed sufficiently to permit this. At
the same time the conical inlets to the penstock tunnels will also be sealed through the installation of
non-shrink grout plugs to ensure the long term structural integrity of the tunnels.

The two final penstock intake structures will be utilised for decanting water from the tailings dam by
progressively extending their heights by means of conventional penstock rings until the pool has
reached the lowest decanting portholes of the penstock towers. Once this elevation has been
reached, the final intake structures will be sealed and water will be decanted through the towers'
portholes.

The flow from the penstock tunnels will flow into splitter boxes, which will break the velocity of the
decanted water. The decant water will then report to a silt trap structure from where the water will
flow into the respective RWD.

11.4.2 Intake Structures

11.5

The intermediate and final penstock intake structures for the tailings dam will be constructed with a
reinforced concrete base and a single 510mm diameter intake raised with standard pre-cast
penstock rings. The intermediate intake structures are located along the penstock tunnels at
intervals to ensure that during initial operations supernatant and storm water can be decanted.

Provision has been made in the design of the intermediate and final intake structures that they can
be grouted closed after the installation of a steel plate over their intake gratings. This will prevent the
ingress of tailings into the penstock tunnels once the deposition of tailings has progressed to the
position of a specific intake structure. At the same time the conical side inlets into the penstock
tunnels will also be grouted up.

Feeder channels located in the tailings dam basin will allow stormwater to be intercepted and
decanted into the intermediate penstock intakes.

Silt Traps

Two twin compartment concrete lined silt traps have been provided, one for Tailings dam No. 5
Phase 1 and one for Tailings dam No. 5 Phase 2. The purpose of the silt trap is to reduce the
amount of suspended solids that would otherwise enter the return water dam. The silt trap has been
designed with twin compartments in order to facilitate alternate cleaning and operation of each
compartment. The flow from the dissipater structure is directed to either one or the other
compartment by means of sluice gates.
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11.6 Storm water Diversion Infrastructure

Regulation 704 of the National Water Act (NWA), 36 of 1998 regarding separation of clean and dirty
water systems within mining environments prohibits clean water from entering a dirty water
environment (mining development). As a result of any respective mining development the clean
water environment catchments are reduced and the natural flow path is obstructed by the above
mentioned development. Therefore in order to separate the clean water from the dirty water
environment, clean water diversion structures in the form of canals, berms are constructed so that
the clean water is safely diverted away and discharged into the environment or nearby water course.
All clean water diversion infrastructure is to be sized according to the 1:50 year storm rainfall event
according to Regulation 704 of the NWA no 36 of 1998.

Refer to Figure 11-2 on the next page for the three clean and dirty separation catchments. The
channels will be unlined with side slopes of 1v:3h.
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Under drainage

Drainage of the spigotted tailings wall is of paramount importance. Excess pore water due to
underflow build-up is released through the consolidation process. The excess water is then
managed by means of an under drainage system designed to induce consolidation of the spigotted
tailings material as quickly as possible.

The drainage system for this project consists of a main drain and trench (curtain) drain parallel to the
starter walls, placed approximately 50m upstream of the inner toe. An interface drain will be used at
the interface between Tailings Dam 4 and the new tailings dam extension.

The drains will comprise four basic elements:

o Filter sand - in contact with the tailings material

« Filter gravel - in contact with the filter sand (6 mm stone)

* Filter gravel - in contact with the 6mm filter gravel (19 mm stone)

e Slotted “Drainex” pipe - concentrate and conduct the drained water.

e Unslotted “Drainex” pipe — collect the drainage water from the drains to the solution trench.
« 1.5 mm HDPE geomembrane lining the drainage trenches

Each of the drain outlets will decant into a concrete lined solution trench. Water from the solution
trench will then flow towards the silt traps where the suspended solids will remain.

11.7.1 Toe Drain

A toe drain is provided along the full perimeter of the tailings dam on the inside of the starter and toe
walls. The toe drain consists of a 600mm deep, 700mm wide trench with two protection berms on
each side. The trench, up to the berms is lined with a 1.5 mm HDPE lining to prevent any seepage
emanating from the drain and to prevent the ingress of fine clay/sand particles into the drain which
would lead to eventual clogging of the drain. The drain comprises two 160mmNB slotted Drainex
pipes which runs parallel with the starter wall toe. The pipes are surrounded by a 300mm layer of
19mm stone which is overlain by a 150mm layer of 6mm stone and a 150mm layer of graded filter
sand inside the trench. On top of the trench another 300mm layer of graded filter sand is placed
between the protection bunds with overlaying 300mm coarse grained tailings.

Drain outlets comprising 160NB unslotted Drainex pipes are provided from the toe drain to the
solution trench at approximately 50m intervals.

11.7.2 Chimney and Trench Drains

The chimney drains are constructed with standard 1m diameter Rocla manhole rings filled with 6mm
stone. The base of each chimney inlet consists of a concrete base filled with 19mm stone. The
outlets from the base of each chimney consists of a 160mmNB slotted Drainex pipe inside the basin
of the dam and a 160mmNB unslotted Drainex pipe from the upstream toe of the starter wall to the
solution trench. The chimneys are provided at 50m intervals around the dam, and at a position of
approximately 50m in from the centre line of the toe drain.

The trench drain is provided along the sections of the tailings dam perimeter to fulfil the needs of a
chimney drain in this area.

The trench drain consists of a 600mm deep, 700mm wide trench lined with 1.5 mm HDPE and also
Bidim containing two 160mm NB slotted Drainex pipes. The pipes are surrounded by a 300mm thick
layer of 19mm stone which is overlain by a 150mm thick layer of 6mm stone. The Bidim is folded
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over the 6mm stone and the remaining 150mm of the trench is backfilled with coarse tailings which
protrudes 100mm above natural ground and extends 300mm on either side of the trench and serves
as a protection layer.

A layer of Bidim is provided between the 8mm stone and the coarse tailings which is then folded
back before installation of the vertical curtain drain. Outlets are provided along the trench drain from
one of the 160mmNB slotted Drainex pipes from the trench drain at intervals which follows the
contours to the solution trench. The second 160mmNB slotted Drainex pipe leads into the chimney
drains at either end of the trench drain.

11.7.3 Interface Drain

11.8

11.9

An interface drain system; consisting of a collector drain and an interface drain will be constructed
along the northern and eastern toe perimeter of the existing tailings dam to control the phreatic
surface along this interface with the new extension.

An interface vertical drain is provided along the full length of the interface. The existing solution
trench will be converted to an interface drain. The trench will be lined with 1.5 mm HDPE lining
which prevent any seepage emanating from the drain and the ingress of fine clay/sand particles into
the drain which would lead to eventual clogging of the drain. The drain comprises of two 160mm NB
slotted Drainex pipes which run for the total length of the pipe and ends up in the current tailings
dam solution trench. The pipes are surrounded by a 300mm layer of 19mm stone which is overlain
by a 150mm layer of 6mm stone and a 200mm layer of graded filter sand and a 300mm coarse
protection layer on top of the ground level.

Access Walkway Structure

A timber catwalk structure will be installed to provide access from the final intake structure along the
intermediate intake structures.

The catwalk structure will be constructed of timber supports spaced at 2.4m centres along the
walkway structure. The walkway itself will consist of three timber planks fixed to the intermediate
supports. A galvanised safety chain will be provided on both sides of the walkway for safety reasons.

A timber platform will surround the decant structure. This structure will be equipped with safety
chains, steel cages over the open intakes, belts, signage etc at all times.

The catwalk structure will be progressively raised as the tailings dam rises by extending the timber
uprights and relocating the timber planking at a higher elevation.

Access Road

Access around the tailings dam and return water dam is provided by means of a 6m wide access
road, constructed from in situ material ripped and re-compacted.

Access onto the tailings dam initially is provided by means of access ramps. The access ramps
have been placed such that entry of delivery pipelines onto the dam is in close proximity to an
access ramp. In addition the access ramps have been placed close to valve stations.
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12 Hydrological Assessment

12.1 Tailings dam No. 5 Phase 1

12.1.1 Water Balance

The Tailings Dam Facility will comprise of three phases, namely Tailings dam No. 5 Phase 1,
Tailings dam No. 5 Phase 2 and Tailings dam No. 5. The following should be noted:

The Return Water Design for tailings dam No. 5 Phase 2 is based on the capacity required for the
final arrangement of the tailings dam.

The management of water at the Impala Tailings Dam forms an important aspect in calculating the
sizes of the penstock towers as well as the return water dam. The principals of managing water can
be described as follows and the management is carried out in accordance with the requirements of
Regulation 704 of the South African National Water Act (Act 36 of 1998) as is presented in Figure
12-1.

¢ Divert clean storm water run-off away from the Tailings dam complex.
e Contain and re-use the dirty water emanating from the Tailings dam complex.

The input information to the Phase 1 monthly water balance can be seen in Table 12-1 below.

Table 12-1: Monthly Tailings Dam Water Balance Information (Tailings dam No.5 Phase 1)

Dry Slimes (max) 405,000 tpm
Slurry Density 1.85

SG (Dry Solids) 3.2 tm*
Volume Slurry Water pumped to the Tailings Dam 379,688 m*/month
Area of the Tailings Dam 2,300,000m*
Approximate Area of Pool 345,000 m?
Approximate Area of Wet Beach 1,495,000 m*
Approximate Area of Dry Beach 460,000 m?
Evapo transpiration Factor from Wet Beach 0.8

Evapo transpiration Factor from Dry Beach 0.4

Number of Penstock Towers 1

Penstock outlet pipe critical slope 0.005 m/m

The water balance diagram for average monthly conditions is presented in Figure 12-2 and Figure
12-3, considering two basin seepage rates.
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Figure 12-1: Dirty Water Containment and Freeboard Requirements

REGULATION 704 OF THE WATER ACT (ACT 36 OF 1998)
DIRTY WATER CONTAINMENT AND FREEBOARD REQUIREMENTS

FULL SUPPLY LEVEL
LOWEST POINT ON WALL CREST

TAILINGS MEAN OPERATING VOLUME
DAM

/ DECANT PIPELINE

100m FROM WATERCOURSE
AND OUTSIDE 100YR
FLOODLINE

TAILINGS DAM REQUIREMENTS

1:50 CUT OFF DRAIN UPSTREAM OF TAILINGS DAM

_\—‘ FULL SUPPLY b

CAPACITY

100m FROM RIVER
AND OUTSIDE 100yr
FLOODLINE
PO k=

RETURN WATER DAM REQUIREMENTS

* APPROVED PROFESSIONAL PERSON WILL REQUIRE MORE STRINGENT VALUES FOR SAFETY REASONS.
IT IS LIKELY THAT AT LEAST 2m OF FREEBOARD FOR TAILINGS DAMS WILL BE REQUIRED
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INPUTS 405,000 t/mth ouTPUTS
42250 po VAP FROM POOL
RAINFALL ON POOL 18763 146466 |\ EVAPFROM WET BEACH &
RAINFALL ON WET BEACH 81306 i 22533 | EVABFROM DRY BEACH 3
RAINFALL ON DRY BEACT, 25017 B TAILINGS 111375 .| INTERSTITIAL STORAGE -
_RUNOFF_FROM EXT CATCHMENT 0 =] DAM 17289 SEEPAGE :
31%.%4_ 164862
0
KAINFALL ON POOL | _ sos2 RETURN T 13471 | EVAP FROM POOL
WATER 838 SEEPAGE
[ RUNGFF FROM EXT CATCHMENT | 0 | DAM 156535
0
RAINFALL ON PLANT AREA 21645 . .
MAKE UP WATRR 212898 gl PLANT
WATER IN ORE 0 | f- —_— 11391 ] PLANT LOSSES
0
TOTAL = 365612 Values in m*/month 365612
halance check
LEGEND
Water - Clean Water —— : Raw Water
| Scepage - Contaminated Water ———» : Potable Water
Evaporation - Water Loss ————» : Contaminated Process water
Project No CONCEPTUAL WATER BALANCE FOR Figure No
414226 IMPALA PLATINUM MINES - PHASE 1 12.2
Figure 12-2: Average Monthly Water Balance for Impala Platinum Mine (Tailings dam No. 5 Phase 1) : basin permeability: 2.9e-9m/s
“The average consumption per month is 0.5mIt.
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INPUTS 405,000 t/mth OUTPUTS
41114 Jp= EVAP FROM POOL
RAINFALL ON POOL 18763 142529 EVAB FROM WET BEACH =
RAINEALL ON WET BEACH 81306 - 7 _ 21928 | EVABFROM DRY BEACH »
RAINFALL ON DRY BEACI] 25017 TAILINGS 111375 INTERSTITIAL STORAGE *
¢ 375 0 1 i =
~ RUNOFE FROM EXT CATCHMENT 0 i DAM 116197 SEEPAGE _
379688 71631
0
E RAINFALL ON POOL | so82 . - RETURN 10427 | EVAP FROM POOL
\’ WATER 4510 . SEEPAGE
[ RUNOFF FROM EXT CATCIMENT | 0 DAM 62677 T —
0
RAINFALL ON PIANT AREA. | 21645 r
MAKEUPWATER | 306756 ~ PLANT
- - — T
WATER INORE -~ 0 11391 8 PLANT LOSSES |
0
TOTAL= 459470 Values in m¥/month 459470
halance check
LEGEND
Water - Clean Water —» : Raw Water
__Seepage - Contaminated Water ——» : Potable Water
Evaporation - Water Loss ~——— : Contaminated Process water
Project No CONCEPTUAL WATER BALANCE FOR Figure No
414226 IMPALA PLATINUM MINES - PHASE 1 12.3
Figure 12-3: Average Monthly Water Balance for Impala Platinum Mine (Tailings dam No. 5 Phase 1): basin permeability: 2e-8m/s
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12.1.2 Sizing of Tailings Dam Decant System

The number of penstocks required was determined by calculating the storm runoff from the slimes
dam surface, and then calculating the discharge required to drain this volume of water from the dam
over a certain time frame. Each penstock tower has a maximum capacity of 2m°/s.

If a single tower is used to decant the 1:100 year storm event (338,853 m3), with the underlying
decant pipeline sized at 1200 mm, it would take 48 hours to decant the entire volume.

Sizing of the diameter of the penstock outlet pipes are shown in Table 12-2 below.

Table 12-2: Penstock and Penstock Outlet Pipe Detail

Description Primary

Number of penstock inlets required 1

Penstock outlet pipe capacity 2.0m%s

Penstock outlet pipe slope 0.005 m/m
Penstock outlet pipe diameter 1.2 m ND minimum
Velocity in Penstock outlet pipe at Flow = 1.31 m?¥/s 2.28 m/s

Depth of flow in penstock outlet pipe 50.7 % of diameter = 0.61 m
Number of days to drain 1:100 year storm 2

12.1.3 Silt trap sizing

The purpose of a Silt trap is to trap sediments from the outflow of the Tailings dam facility before it
enters the Return water dam, thus ensuring the Return water dam does not silt up at a rapid rate.
The required silt trap length will be 30m and the width 11.5 m and depth 1.5 m.

12.2 Tailings dam No. 5 Phase 2
12.2.1 Water Balance

The input information to the monthly water balance can be seen in Table 12-3 below for the Phase 2
area of the site only.

Table 12-3: Monthly Tailings Dam Water Balance Information for the Phase 2 area of the site

Dry Slimes (max) 625,000 tpm
Slurry Density 1.55
SG (Dry Solids) 3.2 t/m?
Volume Slurry Water pumped to the Tailings 585,938 m*imonth
Dam
Area of the Tailings Dam 2,800,000m?
Approximate Area of Pool 420,000 m?
Approximate Area of Wet Beach 1,820,000 m?
Approximate Area of Dry Beach 560,000 m”
Evapotranspiration Factor from Wet Beach 0.8
Evapotranspiration Factor from Dry Beach 04
Number of Penstock Towers 1
Penstock outlet pipe critical slope 0.005 m/m
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The water balance diagram for average monthly conditions is presented in Figure 12-4, for the
Phase 2 area of the site only. It should be noted that the Phase1 area of the tailings dam will still
receive rainfall and there will be ongoing seepage from the tailings. Therefore a supplementary
water balance is required to assess the water to be returned from RWD 1. This volume of water
from RWD 1 will be the difference between the results of the larger footprint and the smaller Phase 2
footprint (Figure 12-4 and Figure 12-6). Similarly the differences between the water pumped from
the return water dam as shown in Figure 12-5 and Figure 12-8, will be pumped on average from the
RWD 1.

12.2.2 Sizing of Tailings Dam Decant System

The number of penstocks required was determined by calculating the storm runoff from the slimes
dam surface, and then calculating the discharge required to drain this volume of water from the dam
over a certain time frame. Each penstock tower has a maximum capacity of 2m?/s.

If a single tower is used to decant the 1:100 year storm event (412,517 ma). with the underlying
decant pipeline sized at 1200 mm, it would take 58 hours to decant the entire volume.

Sizing of the diameter of the penstock outlet pipes are shown in Table 12-4 below.

Table 12-4: Penstock and Penstock Outlet Pipe Detail

Description Primary

Number of penstock inlets required 1

Penstock outlet pipe capacity 20m’s

Penstock outlet pipe slope 0.005 m/m
Penstock outlet pipe diameter 1.2 m ND minimum
Velocity in Penstock outlet pipe at Flow = 1.60 m?/s 2.39m/s

Depth of flow in penstock outlet pipe 57.3 % of diameter = 0.69 m
Number of days to drain 1:100 year storm 25

12.2.3 Silt trap sizing

The purpose of a Silt trap is to trap sediments from the outflow of the Tailings dam facility before it
enters the Return water dam, thus ensuring the Return water dam does not silt up at a rapid rate.
The required silt trap length will be 35m.
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INPUTS 625,000 tmth oUTPUTS
' - 51434 - . AL FROMPOOL ;-
"RAINFALL ON POOL 22842 N . 178306 o - Evﬁ*!’kbmwm g
RAINFALL ON WET BEACIL 98981 2 S 27432 b F"’M’F&Wﬂ“?m 3
RAINFALL ON DRY BEACT} . 30456 TAIHNGS 171875 | vﬂ‘s—qmc_sﬁm
RUNOFF FROM EXT CATCHMINT _ 0 DAM 21047 R
585938 % 288122 i
0
5 RAINFALL ON POOL | 7977 RETURN I 17961 | ﬂmr‘mm PoOL
7 > Al
( WATER 1118 " SEEPAGE -
RUNOFF_FROM EXT CATCHMENT | 0 DAM - 277020 -
0
_ RAINFALL ON PLANT AREA. | 21645 e
MAKE UPWATER | 304850 ~PLANT
-y TER N TR U ol e - -
WATER INORE 0 prl L7578 o[ T PLANT LOSSES |
0
TOTAL = 486751 Values in m*/month 486751
halance check
LEGEND
_Water - Clean Water ——» : Raw Water
| Secpage - Contaminated Water ——» : Potable Water
Evaporation - Water Loss —» : Contaminated Process water
Project No CONCEPTUAL WATER BALANCE FOR Figure No
124

414226

Figure 12-4 Average Monthly Water Balance for Impala Platinum Mine (Tailings dam No.5 Phase 2 of the site only): basin permeability of 2.9e-9m/s

IMPALA PLATINUM MINES - PHASE 2

***The average consumption per month is 0.46m’/t.
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INPUTS 625.000 t/mth oOUTPUTS
: 51434 b o EVAP FROM POOL
. RAINFALL ONPOOL . | 22842 [ P 178306 | - EVARFROM WEFBEACH
li}%\iNFMJ:-o@WEf;ﬁEA{(H. : 9898 | bR i 27432 Bt BV OM DRY BEACH -
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AT L L PN s
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]
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I 434713
& 0 17578  PLANT LOSSES -~
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bhalance check
LEGEND
- Clean Water ——» : Raw Water
- Contaminated Water ——» : Potable Water
- Water Loss ———— : Contaminated Process water
Project No CONCEPTUAL WATER BALANCE FOR Figure No
414226 IMPALA PLATINUM MINES - PHASE 2 12.5

Figure 12-5 Average Monthly Water Balance for Impala Platinum Mine (Tailings dam No.5 Phase 2 of the site only): basin permeability of 2e-8m/s

April 2011
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INPUTS

625,000 t/mth

oUTPUTS

Page 48
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RAINFALL ON POOL 41605 i 321054 Jo - EVABTROM WiT BEACH 5 -
RAINFALL ON WET BEACIL 180287 AL o 49393 | . EVARFROM DRY BEACH )
RAINFALL ON DRY BEACII 55473 4 TAILINGS 171875 Jpo . INTERSTITIAL STORAGE
RUNOFE FROM EXT CATCHMENT 0 il ‘DAM 37929 R TN T ITSERPAGE S I
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0
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_ MAREUPWATER 410768  PLANT
b kit AL Ty 0 e 17578 ] PLANT LOSSES .
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balance check
LEGEND
Water - Clean Water —» . Raw Water
Seepage - Contaminated Water — » : Potable Water
Eyaporation - Water Loss ———» : Contaminated Process water
Project No CONCEPTUAL WATER BALANCE FOR Figure No
414226 IMPALA PLATINUM MINES - PHASE 2 12.6

Figure 12-6 Average Monthly Water Balance for Tailings dam No.5 Phase 2 of the Phase1 and Phase 2 sites: basin permeability of 2.9 e-9m/s
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INPUTS 625,000 tmth OUTPUTS
81785 ) VAP FROM POOL
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0
TOTAL= 857900 Values in m*/month 857900

halance check
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Project No CONCEPTUAL WATER BALANCE FOR Figure No
414226 IMPALA PLATINUM MINES - PHASE 2 12.7

Figure 12-7 Average Monthly Water Balance for Tailings dam No.5 Phase 2 of the Phase1 and Phase 2 sites: basin permeability of 2e-8m/s
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12.3 Tailings dam No. 5
12.3.1 Water Balance
Table 12-5: Monthly Tailings Dam Water Balance Information
% OF TAILINGS DAM  TAILINGS TAILINGS DAM
POOL,WET NO. 5 DAM NO. 5 NO. 5
AND DRY Phase 1 Phase 2
BEACH
Dry Slimes (max) 405,000 tpm 625,000 tpm 1,666,666 tpm
Slurry Density 1.56 1.55
SG (Dry Solids) 32tm’ 3.2 t/m®
Volume Slurry Water pumped 379,688 585,938 1,562,499
to the Tailings Dam m*/month m*/month m*/month
Average monthly consumption 201,022m’ 290,329m’ 705,985m°
Area of the Tailings Dam 2,800,000m?
2 (active and 2
2,300,000m 2 300,000 less 5,100,000 m
active)
Approximate Area of Pool 15 345,000 m? 420,000 m? 765,000 m*
Aprasiarin Assior et o 1,495,000 m? 1,820,000 m? 3,315,000 m?
Beach
AAPBroMiiTEte nga o By 20 460,000 m* 560,000 m? 1,020,000 m?
Beach
Evapo transpiration Factor
from Wet Beach 8 e
Evapo transpiration Factor
from Dry Beach as G4
Number of Penstock Towers 1 1 2
Penstock outlet pipe critical 0.005 m/m 0.005 m/m

slope

The water balance diagram for average monthly conditions is presented in Figure 12-8. This shows
the flow to both return water dams in one block. It is planned to operate the tailings dam so that
50% of the supernatant water is collected in each of the two return water dams.
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