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e The near certainty of sulphate, chloride, metal and naturally occurring radioactive material (NORM) and technologically enhanced
naturally occurring radioactive material (TENORM) contamination of soils and sediments from its existing Kareerand tailings storage
facility (TSF), tailings spillages and plant discharges, and the potential for contamination of downstream / downwind soils and sediments.®

e The potential for salt, sulphate, chloride, metal and TENORM contamination of crop soils irrigated with contaminated surface water or
contaminated groundwater.®

e The concomitant loss of genetic/biodiversity and potentially ecosystem goods and services on disturbed, fragmented or polluted properties.’

e The potential for bioaccumulation of some metals and TENORMSs by flora and fauna®.

e The potential for acute and latent toxicity impacts of bioaccumulated pollutants on humans and the potential for radioactivity impacts from
TNORMs on humans®.

e The potential for human disease as a result of exposure to windblown dust from the existing and expanded Kareerand TSF and reclamation
operations®®.

DUST
In terms of the Draft Scoping Report we are informed that:

e Only dustfall rates measured near the project site were available for analysis (page 41).

5> Witkowski, E.T.F. and Weiersbye, I.M. (1998). Variation in geochemistry and soil features of South African gold slimes dams and adjacent soils. Plant Ecology &
Conservation Series No. 6, University of the Witwatersrand Report to the Anglo-American Corporation, 111p; Rosner, T. and Van Schalkwyk, A (2000) Environmental impacts
of gold mine tailings footprints in the Johannesburg region. South African Bulletin for Engineering & Geology of the Environment, p 59, pp. 137-148; Mphephu,N.F.,
Viljoen,M., Tutu, E., Cukrowska, E. and Govender, K. (2004). Mineralogy and geochemistry of mine tailings in relation to water pollution on the Central Rand, South Africa.
In A.G. Pasamehmetoglu, A. Ozgenoglu and A.Y. Yesilay (eds). Environmental Issues and Waste Management in Energy and Mineral Production, pp 445-450; Tutu, H.,
Cukrowska, E.M., Govender, K., McCarthy, T.S., Viljoen, M. and Mphephu, N.F. (2004) Determination and modelling of geochemical speciation of uranium in the Central
rand goldfield, South Africa. In A.G. Pasamehmetoglu, A., Ozgenoglu & A.Y. Yesilay (eds.) Environmental issues and waste Management in Energy and Mineral Production.
pp. 439-444; Tutu, H., Cukrowska, E.M., Dohnal, V. and Havel, J. (2005). Application of artificial neural networks for classification of uranium distribution on the Central
Rand goldfield, South Africa. Environmental Modeling & Assessment VVol. 10, pp. 143-152.

& MW Sutton & IM Weiersbye. South African Legislation Pertinent to Gold Mine Closure and Residual Risk. Mine Closure 2007. A. Fourie, M. Tibbett and j. Wiertz (eds).
p 93.

7 Ibid.

8 1hid.

° lbid.
10 1bid.
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e The current air quality in the study area is mostly influenced by farming activities, domestic fires, vehicle exhaust emissions and dust
entrained by vehicles.

No reference is made to the dust fallout from the existing Kareerand TSF and its risks to human health (respiratory and cardiovascular diseases),
the environment, wildlife and water*, which is surprising since it is well established in scientific literature that the dust from environmental
exposure to tailings particulate matter (PM) through water, food and inhalation may present a significant risk for wildlife, ecosystems as well as
for individuals living around mining areas, especially children, the elderly and individuals with existing health problems*!. Epidemiologic studies
have indicated that living near mining waste is a major risk factor for exposure to metals as a result of dust fallout.

* (Stormwater drainage systems, into which windblown dust from adjacent slimes dams is flushed by run-off from sealed surfaces are also likely
to constitute a major source of potential water pollution. Based on (conservative) assumptions regarding the affected surface area and average
deposition rates of dust from adjacent slimes dams, it was estimated that approx. 10 tons of (particle-bound) uranium per year are flushed by
stormwater into receiving watercourses*2.)

The DSR informs us that:

e The final height of the existing and expanded facility will be 122 meters.
e The current TSF and the proposed expansion will store 837 tons of tailings.

The existing Kareerand TSF is the source of significant dust fallout according to testimonies and eyewitness accounts by mining affected
communities. It can logically be inferred that the expanded facility will contribute significantly to the existing dust fallout. Research found that
fall-out - as deposition or nuisance dust - exceeds a 1000 m distance from the TSF source!®. Because of the combined height of the existing
TSF and expanded Kareerand TSF these distances can be expected to be much further.

11 Health and Safety Council. Adverse health impacts associated with dust emissions from gold mine tailings. Prof Mary Gulumian, Charlene Andraos, Prof Harold
Annegarn, Prof Kuku Voyi. Research agency: National Institute for Occupational Health. Project number: SIM 14-08-01. Date: 15 Dec 2015 (Revised 7 February 2017)

12 An Assessment of Sources, Pathways, Mechanisms and Risks of Current and Potential Future Pollution of Water and Sediments in Gold-Mining Areas of the
Wonderfonteinspruit Catchment.” Report, WRC, H Coetzee et al, Council for Geoscience. 2004. Report No 1214/1/06. 2006.

13 A critical evaluation of the challenges facing dust management within gold mining regions of South Africa. JJ Martins 10948848. Mini-dissertation submitted in partial
fulfilment of the requirements for the degree Magister in Environmental Management at the Potchefstroom Campus of the North-West University, May 2014.)
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The Applicant and its EAP should, in its assessment, mitigation and management measures, recognise the significant challenges regarding
dust management of gold TSFs. Research identified the following challenges!*:

e monitoring networks;

e monitoring methods;

e deposition standards;

e financial provisions;

e technical skills and capacity;

e lack of specific dust management plans within air quality management plans;
e limited regulation and enforcement;

e limited information and participation of government,

e lack of participation of interested and affected parties as well as;

e lack of specialists’ expertise.

It is common cause that dust fallout has a significant impact on human health. A large number of epidemiological studies have been conducted
globally over the last two decades and associations between ambient particulate matter and excesses in daily mortality and morbidity were
observed. Dust fallout furthermore has significant impacts on eco-systems and results in losses in crop and livestock productivity, and condition.

In view of the above-mentioned risks, we call for a dust management plan (from the commencement of the Project and not only after the standard
is transgressed) and not merely a dust monitoring plan.

The 2019 proposed amendments to the 2013 National Dust Control Regulations require the use of windshields, tailored to allow for tolerance
ranges for the bucket diameter (150mm = 30mm); a minimum ratio of depth to diameter (1:2); a height of a sampler above ground (2m=0.2m
uncertainty) and the method should allow for both wet and dry sampling (algae control — biocide). We would expect that the Applicant will comply
with the above-mentioned requirements.

The FSE recommends the establishment of a community forum within Stilfontein/Kareerand area to report on and address exceedences
because of the following identified weakness:

* Reliance on the air quality officer’s action on dust sources

4 1bid.
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* Averaging period of monitoring weakens quick response to short-term episodes/activities
* Approach not suitable to deal timeously to complaints (due to the 3 months of submission of a plan required)
* Implementation of control measures only after approval.

The findings and directives by the South African Human Rights Commission in terms of its Report on the National Hearing of the Underlying
Socio-Economic Impacts of Mining Affected Communities to the DMR and the DEA also have relevance, namely:

“The DMR together with the DEA must jointly report on the measures taken to streamline the control of the cumulative air pollution impacts on
mining operations. This report must outline the mechanisms that have been put in place for collation, verification and dissemination of information
between stakeholders in relation to impacts reported and/or interventions undertaken in relation to air quality.”

And,

* “Overall the mining sector is riddled with challenges related to land, housing, water, the environment and the absence of sufficient participation
mechanisms and access to information.

» “Non-compliance, the failure to monitor compliance, poor enforcement, and a severe lack of coordination amongst especially government
stakeholders exacerbate the socio-economic challenges faced by mining-affected communities.

* “It is crucial that government ensures that communities are able to participate meaningfully in mining-related activities and influence decisions
that detrimentally impact their enjoyment of constitutionally guaranteed rights and general well-being.

’

» “The State must do more to include communities in reporting and monitoring mechanisms.’

Of relevance too is the fact that the dust contains a wide spectrum of metals, in toxic concentrations as well and radioactive metals. We refer in
this regard to the subjoined findings:

e “The two major airborne risks will be due to airborne radon and windblown dust*®.
o  “The major primary pathways by which contamination can enter the environment from a mine site are:

15 Radiometric Surveying in the Vicinity of Witwatersrand Gold Mines. H. Coetzee. Mine Closure 2008
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o the airborne pathway, where radon gas and windblown dust disperse outwards from mine sites® .
e “Three main issues relating to MRAs located in Gauteng have been identified, namely:
o air-quality, with particular reference to dust pollution from MRAs (including radioactive dust).”*’
e ... significant radiation exposure can occur in the surroundings of mining legacies, due to:
o Inhalation of Rn-222 daughter nuclides from radon emissions of desiccated water storage dams and slimes dams.
o The inhalation of contaminated dust generated by wind erosion from these objects, and
o The contamination of agricultural crop (pasture, vegetables) by the deposition of radioactive dust particles, which can cause
considerable dose contributions via ingestion "8,

RADIOACTIVITY

We noticed in the Plan of Study for the EIA that there is reference to a radiation safety assessment (page 58 of the DSR). In this regard, we respond
as follows:

It is well-established that:

e “As a consequence of the uraniferous nature of the ore, Witwatersrand tailings and other mining residues often contain significantly
elevated concentrations of uranium and its daughter radionuclides, with the decay series of U238 being dominant”.®

e “The gold ores of the Witwatersrand contain appreciable concentrations of uranium and its radioactive progeny. Mining has resulted in
the dispersal of radioactive material into the environment via windblown dust, waterborne sediment and the sorption and precipitation of
radioactivity from water into sediment bodies.”?°

e One of the “major primary pathways by which contamination can enter the environment from a mine site [is]:

16 _Land-Use after Mine Closure — Risk Assessment of Gold and Uranium Mine Residue Deposits on the Eastern Witwatersrand, South Africa. M. W. Sutton. Mine Closure.
2008

17 GDARD: Feasibility Study on Reclamation of mine Residue Areas for Development Purposes: Phase Il Strategy and Implementation Plan . 2011

8 NNR Report — TR-RRD-07-0006 — “Radiological Impacts of the Mining Activities to the Public in the Wonderfonteinspruit Catchment Area.” 12 July 2007

19 Institute for Water Quality Studies, 1995; Institute for Water Quality Studies, 1999, Department of Water Affairs and Forestry, 2003. Radiometric Surveying in the
Vicinity of Witwatersrand Gold Mines. H. Coetzee. Mine Closure. 2008.

20 Department of Minerals and Energy (2008). Regional Mine Closure Strategy for the West Rand gold field.
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o the airborne pathway, where radon gas and windblown dust disperse outwards from mine sites”.?*
e Two of the main issues relating to Mine Residue Areas (MRA) are:
1) air-quality, with particular reference to dust pollution from MRAs (including radioactive dust);
2) water-flux and water-quality, ...AMD and the transport of radioactive materials associated with the exposed uranium ore?2.”

In assessing the radiation safety, it is necessary to determine the radiological exposure to the adjacent landowners, communities and
occupiers of the land and to assess all exposure pathways, namely:

* Direct external gamma radiation. This is usually determined by:

o Performing a gamma survey using a sodium iodide detector on a grid over the proposed study area measuring the radiu-226 (Ra-226),
radium-228 (Ra-228) and potassium-40 concentrations in the soil. This should consist of a stationary as well as continuous in-situ survey.
o Performing a dose rate survey at contact and 2 meter distance.

* Internal radiation through the inhalation and ingestion pathways — this is usually determined through the taking of soil and tailings samples for
radiochemical analyses at an accredited laboratory.

» Exposure of radon. This should have been done by placing radon gas monitors at a number of representative positions (indoors and outdoors)
around the community, landowners and occupiers of the land.

* A background reference site should have been chosen in the vicinity of the potentially affected parties but in an undisturbed zone. The information
obtained should have be used to compare with the results obtained from the adjacent communities, landowners and occupiers of the land.

Furthermore, it is well established that the health risk posed by uranium is due to both radiotoxicity and the chemical toxicity of uranium. The
chemical toxicity of the metal constitutes the primary environmental health hazard, with the radioactivity of uranium a secondary concern. The
non-radiological health consequences from uranium exposure particularly with respect to kidney disease, are thoroughly documented and the long
half-life (4.5 billion years) results in a low potential for radiation-induced cancer from uranium than from other decay products with much shorter
half-lives including - thorium-230 - 70,000yrs, radium, 1,260 yrs., radon-222 - 3.8 days and four radon decay products decays within less than 1/2
hour of a radon decay.

21 |_and-Use after Mine Closure — Risk Assessment of Gold and Uranium Mine Residue Deposits on the Eastern Witwatersrand, South Africa. M. W. Sutton. Mine Closure.
2008
22 GDARD: Feasibility Study on Reclamation of mine Residue Areas for Development Purposes: Phase Il Strategy and Implementation Plan . 2011
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The update of the toxicologic evidence?® on uranium adds to the established findings regarding nephrotoxicity, genotoxicity, and developmental
defects. Additional novel toxicologic findings, including some at the molecular level, are now emerging that raise the biological plausibility of
adverse effects on the brain, on reproduction, including estrogenic effects, on gene expression, and on uranium metabolism. As much damage is
irreversible, and possibly cumulative, present efforts must be vigorous to limit environmental uranium contamination and exposure.

It is therefore logical that the risk of both radioactive and chemical contamination be assessed and management measures proposed to address
these risks.

In view of the above-mentioned facts, the FSE calls for a fully quantitative assessment of risk to the health of the adjacent communities as a result
of the reclamation operations and the cumulative impacts from the existing Kareerand TSF and the proposed expansion. We furthermore call for
a consideration of the National Nuclear Regulator’s (NNR) position paper on the “Remediation Requirements and Criteria for the remediation of
land contaminated with radioactive material “ (PP0018) (September 2015) (attached) and the NNR’s “Plan for remediation of Contaminated
Sites” (PLN-SARA-15-012) in addressing the radiological risks (residual radioactivity) associated with the footprints of the reclaimed TSFs.

ECOLOGY AND WETLANDS

We request that the assessment of the project on the ecology and wetlands involves an assessment of the full hydrological cycle since the
influence of seasonality on the detection of flora and fauna, and evaluation of biodiversity, ecosystem goods and services is well recognised
worldwide.

SENSE OF PLACE

Since there are numerous nature reserves, national parks and potential tourism points of interests in the vicinity of the proposed TSF expansion
(please refer to pate 51 of the DSR) we request that the impacts (aesthetic and economic) on the sense of place be assessed based on the
Guideline Document by Adv. Duard Barnard and the legal precedent which was established in the case of Director: Mineral Development
Gauteng Region and another v. Save the Vaal Environment and others 1999 (2) SA 709 (SCA) at 715C namely that constant noise, light,
dust and water pollution resulting from mining activities may totally destroy the sense of place and the associated spiritual, aesthetic and therapeutic
qualities associated with nature reserves, national parks and tourism attractions.

23 Health Effects of Uranium: New Research Findings. Doug Brugge. Virginia Buchner. Department of Health and Community Medicine, Boston. The Weizmann Institute of
Science, Rehovot, Israel.
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REQUIREMENTS IN TERMS OF THE AMENDED MRDA REGULATIONS

On page 47 of the DSR we are informed that Khuma’s population totalled 45 895 individuals, which totals approximately 10% of the total
municipal population.

We hereby request that the Applicant in terms of the Amended MRDA Regulations consult with mining affected communities on the Social and
Labour Plan (SLR) and thereafter publish the approved SLP in English and one other dominant official language commonly used within the mine
community using the following avenues:

(i) Company website/s, local newspaper/s;

(i1) Hard copies of the approved Social and Labour Plan to be placed in local libraries, municipal offices, traditional authority offices, company
/mine offices; and

(iii) Announcements may be made, where feasible, in local radio stations and relevant news outlets about the availability and content of the
approved Social and Labour Plan.

We furthermore request that a review of the SLP must be done in consultation with affected mine communities and adjacent communities in terms
of the above Regulations.

Of relevance too in this regard are the directives of the SAHRC’s pertaining to SLPs pursuant to its National Hearings on the Underlying Socio-
Economic Impacts of Mining Affected Communities in South Africa. Please see attached Report.

SUBMITTED BY:

Mariette Liefferink.

CEO: FEDERATION FOR A SUSTAINABLE ENVIRONMENT.
2 February 2020.
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MATLOSANA COMMUNITY
Ecunurﬁmevelnpment
e~

NPC ——

Reg: 2019/183466/08
X1817 CRUISE STREET
CELL: 076 538 2869/ 073 383 2879
JOUBERTON

matlosananpc@gmail.com
KLERKSDORP
2575

Reference: GCS Ref. No: 17- 0026
DMR Reference:
To: Anelle Lotter
GCS Water & Environment Consultants
SUBJECT: COMMENTS & QUESTIONS

Dear Anelle Lotter, Matlosana Community Economic Rights and Development NPC are interested
parties anticipating to participate in rehabilitation projects, and Mining Operation conducted by Mine
Waste Solution (MWS), also known as Chemwes (Pty) (Ltd).

Matlosana Community Economic Rights and Development is acting at the behest of the community of
Matlosana in terms Chapter 5 and section 24(4) (a) (v) and of s. 1 of Act 62/2005, and is one of
interested and affected party.

MATLOSANA COMMUNITY NON PROFIT COMPANY is interested to participate in this projects so to
benefit the community economically trough social labour plan, community ownership, BBBEE or
shareholding, Procurement , SMME Development , Community social fund, joint venture or community
trust, shareholdings made by Chemwes (Pty) (Ltd) in the expansion of the kareerand TSF, activity 12, 16,
24, 28, 46, 48 to collect and reprocesses mine tailing that were previously deposited on tailings storage
facilities (TSFs) in order for(MWS) CHEMWES (Pty) Ltd to extract gold and uranium.

Matlosana Community Economic Rights Development NPC will participate through Email and
telephonically, including personal delegation to the public participation meetings and Matlosana NPC is
acting in the interests of community of Dr. Kenneth Kaunda district.

Section (24) of the constitution of the Republic of South Africa, 1996 everyone has the right to an
environment that is not harmful to the health or well-being; and to have the environment protected, for
the benefit of present and future generations. Through reasonable legislative and other measures that
prevent pollution and ecological degradation; promote conservation; and secure ecologically sustainable
development and also use of natural resources while promoting justifiable economic and social
development.



The Constitution guarantees every person the right to an environment that is not harmful to our health
and well-being. It also says that government must act reasonably in order to protect the environment by
preventing pollution, promoting conservation and sustainable development, while building the economy
and society.

South African legislation requires that mine residue deposits (MRDs, tailings storage facilities, tailings
deposits, or slime dams) be managed over their entire lifecycle by appropriately qualified persons, often
Professional Engineers, so that they do not pose unreasonable risk to the public and the environment.

COMMIENTS: in terms of Sections 10 of MPRDA, 2002(Act No 28 of 2002) environmental impact
assessment regulations before a mining company of (MWS) CHEMWES (Pty) Ltd can commence with its
mining operations it must tell the DMR what impact mining will have on the environmental and on
affected communities and interested parties.

The Constitution gives everyone the right to just administrative action. This means that when decisions
are made by the government, those decisions must be fair and properly taken. One of the ways to try
and ensure that decisions are fair is to give everyone with an interest in the decision an opportunity to
have their say and to have their concerns about the decision heard and taken into consideration. Both
government and mining companies must consult with communities and individuals affected by any
decision to allow mining. However, people cannot be properly consulted without having enough
information about the mining, how it will happen, and what its impacts will be.

The mining company (MWS) CHEMWES (Pty) Ltd must first look at what the environment looked like
before this mine tailing damp expansions starts and describe how the environment will change once
mine expansions operation begins, (MWS) CHEMWES (Pty) Ltd must also look at how it can protect the
environment and reduce impact on his mining operation. It must be done through an Environmental
Impact Assessment (EIA), because air pollution is the contamination of the air by harmful gasses and
particulates (dust) at concentrations that are higher than natural background levels. Different groups of
individuals are affected by air pollution in different ways depending on our level of sensitivity. Continual
exposure to air pollution affects the lungs of growing children and may aggravate or complicate medical
conditions in the elderly.

The environment extends from our everyday surroundings to our whole beautiful country. South Africa's
rivers and wetlands, its mountains and plains, its estuaries and oceans, its magnificent coastline and
landscapes all contain an exceptionally rich and varied array of life forms. In fact, our country ranks as
the third most biologically diverse country in the world and is the only country to have an entire plant
kingdom within its national boundaries.

In terms of the number of mammal, bird, reptile and amphibian species which occur only in this country,
South Africa is the 24th richest country in the world, and the 5th richest in Africa. Being bordered by
three water masses (the cold Benguela current, the warm Agulhas current and oceanic water) makes our
seas some of the most diverse in the world.



We request GCS Water & Environment Consultants/ (MWS) CHEMWES (Pty) Ltd to provide the
following information via Email or postal address provided.

e A copy of the prospecting right or mining right application

e A copy of the water use license application

e A copy of the environmental authorization application

e Any social impact assessment

e A Copy of social labour plan

o A Copy of community ownership

e A copy of BBBEE or shareholding

e A copy of Procurement plan

o A copy of SMME Development plan

e A copy Community social fund

e A copy of joint venture or community trust

e A copy of shareholdings made by Chemwes (Pty) (Ltd)

e All scientific reports that the (MWS) CHEMWES (Pty) Ltd may have that show what the impacts
of mining will be.

(EIA): ElAs are required in terms of the national environmental managements Act 107 of 1998 (NEMA)
for certain activities listed in the Act, EIAs must evaluate the possible environmental impact of proposed
project, taking into account inter-related socio-economic, cultural and human-health impact, and as
required in terms section 10 (1) (b), 22 (4) (b), 27 (5) (b) and 39 of the mineral and petroleum resources
development act (28 of 2002) to consult with the affected and interested parties continuously.

COMMENTS: Environmental Authorization, certain projects, depending on the scope, requires
environmental authorization in terms of NEMA (Environmental Assessments in terms of the national
heritage resources Act 25 of 1999), If this project will impact on cultural and heritage site an
environmental assessment in terms of the National Heritage Resources Act 25 of 1999, (NHRA s38) is
required.

Water use license (WUL) or authorization; it is required in terms of the National Water Act 36 of 1998
(NWA s39-40), this mining company must have a WUL from the department of Water Affairs and
Sanitation in order to regulate and minimize the detrimental impact of this mine activities on the water
resources.

COMMIENT: In terms of Chapter 5 of the National Environmental Management Act, 1998 (NEMA) it is
our interests as local community and important that this mining company “MUST” comply with
Regulation 73 of MPRDA dust management of stockpiles residue and residue deposits from a
prospecting, mining, exploration, sections 10(1) (b), 16(4) (b), 22(4) (b), 27(5) (b) and 39 of the MPRDA
28 of 2002 requires government and the mining company must facilitate on going broader public

participation or consultations with the affected and interested communities in terms section 24(4) (a)
(9v).



YOURS IN COMMUNITY DEVELOPMENT

COMMUNITY -REP: MR. V M MOTLOUNG

DIRECTOR: Mr. MONNAHELA

DIRECTOR: Mr. Z A MAQWACA

DIRECTOR: Mr. Mr. M MATSEPE
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KHUMA EFF BRANCH COMMANDING TEAM EXECUTIVE

Date: 24/02/2020
Attention: Anelle Lotter

Morning

Please find attachments of our comment regarding Kareerand TSF proposed expansion, and wish to
reiterate that we believe in honest and truthful constructive engagement in order to reach peaceful
settlements.

We also urge that since company directors have fiduciary duties to act in good faith, must not place
themselves in positions in which there is conflict between their duties to the company and their own
interests, nor be arrogant or hide their heads in the sand, thinking some problems will just fade away
will be at one’s peril, and we the EFF have nothing to lose in protecting our communities, but if
kareerand issue is properly handled, we all shali come out winners.

So we give you seven days to respond the way forward and hope you will find it in order.

Kind regards

f;astaf:

MP Phatsoane
(Chairperson)




Comprehensive Reasons for Tailings Dam Failures Based on Case History

The kareerand tailing storage facility near Khuma T/ship was built without community engagement, and
the FIU proposed it to be built north-east of Stilfontein and later it was recommended to be built 15 km
south-east of Stilfontein, resuiting to be about cne km closer to the residents leaves much to be desired
hence our community was not consulted.

These mine dumps are spewing poisonous materials into the atmosphere and people living close to
them have presented with a range of serious illness that have been linked to these toxic waste. There
are about €.000 abandoned and derelict mines which are mostly go!d, uranium and coal across the
country, and their dust particles blow inte people’s homes and over water sources during the rainy and
windy seasons, as well as open sewage pipes flowing into cur dams.

The dust contains a mixture of chemicals like arsenic and cyanide, which could expose children bathing
in toxic water to all manner of health issues, from brain damage to skin cancers. The heavy metals in
these waters consist of uranium, zinc, arsenic, selenium, sulphur and lithium traces, and the levels of
these elements when compared with the WHC's safety standards, all the tailing mine’s water exceeded
far allowable margins.

Khuma Township is one of the contaminated area outside Stilfontein, if you travel through on a winter’s
day you will probably have te stop at times, waiting for tha blustering wind to abate somewhat as the
dust in the air makes it impossible to continue driving. This situation is caused by the tailings in our area
including all relics from the old mines.

One of the lead researchers David van Wyk said: on windy days dust from mine dumps blow across our
locations, people are then exposed to the heavy metals which enter their systems through inhalation,
water and open pores. And when the chemical substances are inside the systems they have the ability to
change the people’s DNA, which could be the reason for the high number of children born with
disabilities in such areas, because their parents have heen exposed to these chemicals for years.

Heavy metal exposure in childhood can result in cognitive and behavioral deficits in children. Neurotoxin
disorders such as autism, attention deficit disorder, mental retardation, and cerebral palsy are common
and cause lifelong disability. Precious Biyela, an environmental engineer from the Wits University .
warned that toxic water could lead to skin and stomach problems, and in more severe cases, cancers or
lead poisoning from mine drainage seeping into the water.

Ne one feels such pain more than one lady called Pontso Madona, who founded the Ellen Glen Special
Needs Center after battling for years to come to terms with her own son’s mental disorder, nor could
many of the other residents in the area, who could not understand why their children were blighted. In
some cases, this resulted in the children being abused and rejected by families and the community.

The center is home to more than 20 children living with different disabilities who most of them suffer
from cerebral palsy, which effects the normal movement of the body and vision, down syndrome, fits
and mental health problems. Most of these children are born to young mothers and mostly don’t have
time to lock after these children with disabilities that consume lot of their time. It is also estimated that
taking care of one child living with such disabilities costs about R14,000 per month, and the caretaker
only depends on the children’s social grants which is so little, and as such the high number of these
children are dying.




So the rapid growth of mining activities has led to an increase in the number of tailings which are often
stored in tailing ponds, tailings which are waste productin the beneficiation process which generally
stored in a slurry form. The purpose of establishing a tailing dam is said to be safely storing these tailings
to protect the natural environment from damage, but once a tailing pond leaks, it has a major negative
impact on the economy, surrounding properties and the people’s lives.

Tailing dams are some of the largest structures built by geotechnical engineers, nevertheless Incidents of
the tailing dam faflures have often occurred, and in addition relevant departments have no sufficient
understanding of the mechanisms associated with tailings dam failures, which results in serious
environmental pollution and casualties.

The likelihoed of tailing dam failures is several times higher than other conventional water retaining
dams. Keeping the tailings ponds safe and stable is the most challenging task in the entire mining
process, and the following points are some of the reasons why tailings dams are more susceptible to
damage than other types of water storage structures:

1) Embankments constructed with soil, coarse waste, and residual materials from the mining
operations.

2} The number of waste water increases as the height of the tailings dam increases.

3} Lack of reasonable regulations on design standards.

4} The cost of monitoring the tailings dam is high during mine operation and after closure,

5} And the safety and stability of these structures are not guaranteed all over the world.

On a global scale, there have been many sever accidents related to tailings dams. The data of more than
300 events that have been collected and categorized the reasons for tailings dam breakages into four
root causes, where key examples of tailings dam failures have been summarized, including basic
information about the tailings dam failures, dam heights, dam types, and fatalities.

The failure of tailings dams is often caused by multiple factors and, in essence, is due to the influence of
the external environment, for example, through increased loading of the tailing dam, earthquakes, mine
tremors, rainfall, floods, and dam foundation subsidence. The stress field and the seepage field in
tailings reservoir changes leading to the instability of the dam.

The information collected forms only part of the actual number of tailings dam accidents in the world as
small accidents tend to occur frequently. In addition, many accidents are not correctly reported or
reported in time to the government because managers are afraid of taking legal responsibility. E.g.
“Cyclone Dineo” 21/02/17 with regard to (kareerand TSF) the communities have never been made
aware and was only raised by {FF Plus) at national assembly: 23 March 2018.

The then acting general manager Duran Archery in his medium to long term action plan report, listed
plans that will prevent the risk of spillages and recurrence, but we can confirm and have proof that the
spillages still occurs frequently from the pipelines, polluting our areas by spreading these toxic chemicals
through storm waters, especially now in rainy seasons. And imagine such pollution happening till 2042
from these pipelines how will the grass and our plants look like? Including the health effects to the
domestic animals grazing nearby, which may later slaughtered and people get sick resulting to loss of
lives.




Water a National Crisis

Mining giants abuse department’s failure to act, the industry is a major polluter and repeatedly ignores
environmental laws. Water gquality and supply has become a national crisis and little is been done to
stop the pollution and poisoning of water sources or wastage.

According to a report on the crisis by the Center for Environmental Rights (CER) given to the department
of water and sanitation, the department itself is in a state of complete institutional and regulatory
breakdown.

The report focused on the mining industry as a major polluter and an industry repeatedly ignoring
environmental laws: 60% of SA’s river ecosystems are threatened and more than 24% are critically
endangered, while about 65% of all wetlands are threatened and also 48% are critically endangered.

In conclusion

We are living in an unpredictable climate change and what guarantee our community shall have on the
Kareerand TSF Dam? And when there are fatalities tomorrow caused by any of the basic “Tailing
Impoundment Failures”, who shall be blamed? Except to say is a disaster, so we cannot allow gambling
with the people lives and health which cannot be priced.

On a global scale, a majority (85%) of tailings dam failures have occurred in dams of less than 45 meters
high which most of them occurred in the most developing countries, and upstream dams have a high
probability of about {60%) for damage. The research have shown that since 1928 most tailing dam
failures are of the upstream types, mostly caused by seepages, overtepping, foundation failures,
earthgquakes and heights as highlighted on the attached table.

In South Africa, 1974 at Bafokeng in the North West, the tailing dam was a 20 meter height when it
failed and the cause thereof was seepage, whilst also at Merriespruit 1994 in the Free State, its tailing
dam was a 31 meter height and cause of the failure was overtopping. And recently in Brazil 2015, the
dam type was also an upstream with the height of 80 meters, the highest in the history and was built by
the world’s best geotechnical engineers, but has also failed due to seepage and caused fatalities.

And now we the stakeholders are expected to endorse Kareerand TSF expansion by a record height of
122 meters in the world history, is this not a death warrant of our community? Especially for the
companies that have never developed our township, including socio-economic development of cur
people. Both MWS & VMR have received our emails since last year requesting to meet them regarding
companies’ social responsibilities but in-vain, you know why? Because of their guilty consciousness, and
one irresponsible HR Manager from VMR said will only meet us through the Mayor and Lucky from LED
department to discuss such.

These are the irresponsible and greedy companies that only looks after own interests above black
human lives, and are now busy planning to kill further the very communities and societies which AGA
have said “will be better off for it having been there” according to its values. This shall not happen urider
our radar, and Its chairman (Pityana) will sooner than later know as he too would not allow such
pollution to take place in his areas, affecting the grazing farms let alone the health effects to his
communities.




Basic Information Regarding Some of the Tailing Impoundment Failures

Year Location Dam height (m} | Dam type Cause & fatalities
1928 Chile Barahona 61 Upstream Earthquake (54)

1937 Mexico UN Upstream Seepage (70)

1948 Canada UN Upstream Seepage (UN)

1962 China Huagudu UN Upstream Foundation failure (171)
1965 Chile El Cobre 36 Upstream Earthquake {+= 300}
1966 Bulgaria 45 Unknown . | Unknown (488)

1966 United Kingdom UN W/Retenticn | Seepage {144)

1570 Zambia 50 Unknown Mine Subsidence (89)
1972 USA Buffalo Greek 14,18 Upstream Seepage {125)

1974 Bafokeng South Africa 20 Upstream Seepage (14)

1974 Canada GCOS 61 Upstream Seepage (UN)

1975 USA Mike Horse i3 Upstream Overtopping (UN)

1976 China Dashihe 37 Upstream Earthquake (UN)

1978 Canada Syncrude UN Centerline Foundation Failure (UN)
1978 Japan Mochikoshi 1&2 28,19 Upstream Earthquake (1)

1978 Zimbabwe Arcturus 25 Upstream Overtopping (1)

1979 USA Union Carbide 43 Upstream Seepage (UN)

1985 Italy Stava 29.5 Upstream Seepage (268)

1985 China Chenzhou UN Upstream Overtopping (49)

1985 Chile Cerre Negro 40 Upstream Farthquake (UN)

1986 China Huangmeishan UN Upstream Seepage {19)

1988 China Lixi 40 Upstream Overtopping (20)

1991 Canada Sullivan 21 Upstream Seepage (UN])

1993 Peru Marsa UN Upstream Qvertopping ([6)

1594 USA Tapo Canyon 24 Upstream Earthquake (UN)

1994 South Africa Merriespruit | 31 Upstream Qvertopping {17)

1995 Guyana Omai 44 Unknown Seepage (UN)

1995 Philippines Surigao UN Upstream Foundztion Failure (12)
1996 Bolivia Porco UN Upstream Overtopping (UN)
1996 Bulgaria Sgurigrad 45 Upstream Seepage (107)

1993 Spain Los Frailes 27 Upstream Foundation Failure [UN)
2000 Romtania 7 Downstream | Gvertopping {UN)
2002 Philippines San Marcelino | UN Unknown Overtopping {UN]
2004 Canada Pinchi Lake 12 W/Retention | {UN)

2009 Russia 20 Unknown UN (1)

2010 Hungary 22 Downstream | Seepage (10)

2011 Japan Kavakari UN Unknown Earthquake (UN)

2012 Philippines Padcal UN Upstream Overtopping {UN])
2014 Canada Mount Polly 40 Unknown Foundation Failure {UN)
2015 Brazil Fundao 90 Upstream Seepage {19)
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Executive Summary

The sustainability of the Mine Waste Solutions (MWS) operations in the Klerksdorp area depend on having
access a tailings storage facility (TSF) that can accommodate the tailings derived from re-mining of the full
reserve of 566 Mt. The operations are currently served by the Kareerand TSF where the capacity is limited to
352 Mt. This capacity is expected to be depleted by 2025 at the current processing rate of 28,47 Mt per
annum. A new TSF is therefore required for the balance of the reserve. The start date for deposition of one
(10.7 m tons per year) of the three tailings streams onto the Kareerand TSF expansion is February 2021.
The other two tailings streams would then continue to be deposited on the current Kareerand TSF until April
2025 at which time the full tonnage will be deposited onto Kareerand Expansion. This proposed approach
will allow AGA to have a staged approach to expansion to spread out capital cash flow.

The most significant cost element for a new TSF is the lining that has been prescribed by the 2013
regulations published in terms of the National Environmental Management: Waste Act, notably GN R. 634 to
GN R. 636 relevant to Waste Classification and Management, National Norms and Standards for the
Assessment of Waste for Landfill Disposal and National Norms and Standards for Disposal of Waste to
Landfill.

The cost of lining depends on the waste assessment and classification but is expected to be R1M/hectare for
the assumed type of waste. The area required for a new facility could as large as 800 hectares. Golder has
been advised that the additional cost of RBOOM required for lining will impact negatively on the feasibility of
extending the life of the current re-mining operations and could lead to postponement or abandonment of the
operations. AngloGold Ashanti have therefore requested Golder to assess whether a liner is technically
justified and, if not, to propose a way forward to motivate an alternative to lining to the regulatory authority

This report examines alternative sites that might be viable and narrows the selection down to the two most
favourable options. These two most viable options are as follows:

Option 3: North of the existing MWS tailings facilities and located on dolomites; and
Option 4/7: West of and adjacent to the current Kareerand TSF and located off the dolomites.

The above options were selected since they rated best and both have the potential to be technically feasible
without liners. They are however quite different insofar as the seepage interception measures that would be
required to mitigate groundwater impacts. Option 3 will rely on the assumption that all seepage will gravitate
downward into the dolomites and will be intercepted by dewatering from Margaret Shaft. No known sources
of current groundwater use will thus be affected and expressions of seepage on surface will be prevented.
Option 4/7 will rely on the assumption that a seepage interception curtain down gradient from the facility will
effectively intercept most of the seepage. No ground water users will be impacted and the seepage will be
intercepted before reaching the Vaal River.

Under the current regulatory regime there are challenges associated with licensing and developing new
tailings storage facilities without liners since the mine must demonstrate to the regulator that the proposed
alternative is as effective if not more effective than a liner (Class C barrier). This can only be done if the
justification is based on credible knowledge of the groundwater regime and must be supported by modelling
to demonstrate that an adequate level of protection can be achieved with the proposed mitigation measures
in place. It is also necessary to present DWS with a lined base case (Class C barrier) against which the
alternatives can be compared.

This report maps out the following process in order to justify an alternative:
m Carry out baseline hydrogeological and geotechnical investigations on the two candidate sites;

m Prepare prefeasibility level designs for the base case on site 4/7 (with a liner), for site 3 without a liner
and for site 4/7 without a liner;

m  Model the groundwater impacts for all three cases;

i 2
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m Confirm the preferred option;
m Present the options and justification to the regulators; and
m Proceed to feasibility with the alternative options.

The Department of Environmental Affairs has recently indicated to the Chamber of mines that mining waste
is to be excluded from the definition of waste in terms of the National Environmental Management: Waste
Act and its regulations. The legal prescription of liners for mine tailings facilities would therefore fall away.
Although this may take place shortly it will not necessarily mean that the competent authority will approve of
an unlined site without justification. The seepage that is currently arising from the existing Kareerand TSF
will provide the basis for the argument that a liner is required and that without one, the ground and surface
water will be further threatened by an extended footprint. An alternative will therefore still need to be strongly
motivated. It is therefore prudent to proceed as proposed above irrespective of what the outcome of the
change to the Act or applicable regulations may be.

Golder has developed a roadmap for the implementation of the Kareerand TSF Expansion. It is proposed
that further technical investigations be conducted on the preferred alternative options and that regulatory
consultation takes place to confirm that the alternatives are viable. Further engineering, specialist
investigation and integrated regulatory processes can be initiated to develop the Kareerand TSF expansion.

-
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1.0 INTRODUCTION AND BACKGROUND

Gold mining with associated uranium mining has been carried out in the Klerksdorp, Orkney, Stilfontein,
Hartebeestfontein (KOSH) area for many decades. The original gold mining operations were mainly
conducted as underground mining operations. This has resulted in the development of large surface tailings
residue deposits.

AngloGold Ashanti (AGA), as part of the long term business plan has developed a strategy for the re-mining
and reclamation of surface tailings resources and processing through the Mine Waste Solutions (MWS) gold
plant. Tailings and residues would continue to be disposed to the Kareerand Tailings Storage Facility (TSF).

The combination of AGA, Buffelsfontein and MWS re-mining and reclamation surface tailings resources
opened the opportunity to also develop integrated water supply, reclaimed tailings conveyance, processing
plant and tailings dam infrastructure.

AngloGold Ashanti (AGA) will continue with the underground mining operations, especially to the south of the
Vaal River. To the north of the Vaal River, Mine Waste Solutions (how owned by AGA) will continue to re-
mine substantial dormant tailings deposits.

At present all reclamation operations delivers tailings to three separate gold plants located in the north at the
site of the original Mine Waste Solutions plant. Water is distributed from Midway sump to three separate
reclamation operations. Each delivering to a dedicated gold plant at Mine Waste Solutions. Mine Waste
Solutions gold plant #1 (MWS 1) receives slurried tailings from the Hartebeesfontein Complex. Mine Waste
Solutions gold plant # 2 (MWS 2) receives slurried tailings from Buffelsfontein Compartment #4. Slurried
tailings from the reclamation operation at sulphur pay dam is currently pumped to the tailings sump at
Buffelsfontein Compartment 2, from where it is pumped to Mine Waste Solutions gold plant # 3 (MWS 3).

Tailings from the Mine Waste Solutions gold plant are conveyed through a pumping scheme to the
Kareerand TSF and the TSF return water system allows for collection, conveyance and storage to a central
facility (Midway Dam) and distribution back to the re-mining sites.

The Kareerand TSF is currently authorised by Water Use Licence (number 27087241) dated 11 June 2010
(hereafter referred to as the WUL). The licence was issued by the Department of Water and Sanitation
(DWS) to Chemwes (Pty) Ltd in terms of Chapter 4 of the National Water Act, 1998. AGA currently produces
28,47 Mt per annum and the expected life of mine for the remaining reclamation process is until 2045.

The existing Kareerand TSF has a remaining storage capacity to accommodate the full tonnage profile until
February 2021 and thereafter tailings depositioning will have to be decreased and ultimately ceased during
2025. AGA has to ensure that the operation of the Kareerand TSF does not to exceed the allowable rate-of-
rise and further meet the closure design requirements.

The management of AGA and Mine Waste Solutions (MWS) decided during 2016 to initiate the planning for
the expansion of the current Kareerand TSF and proactively launched the development of a Project Charter,
which includes a pre-feasibility step, due to challenging timeline requirements to permit, design and
implement the planned expansion project.

Golder Associates Africa (Pty.) Ltd. has been appointed by AGA to develop a Project Charter for the
expansion of the current Kareerand TSF, which includes assistance with an Integrated Regulatory Process
(IRP) and the Engineering Concept Development (ECD) for the planned new facility.
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Figure 1: Location of MWS plant, re-mining operational infrastructure and current Kareerand TSF
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2.0 PURPOSE OF THE PROJECT AND KEY STUDY OBJECTIVES

During June 2016 Golder submitted a proposal to position the AGA Vaal River Operations for the
implementation of a large new TSF facility based on developing a second phase to the existing Kareerand
TSF. This requires upfront consideration of technical, engineering, financial and regulatory approval aspects
at a strategic level. The proposed development of a Project Charter included the following aspects related to
the expansion of the Kareerand TSF:

m Develop an Integrated Regulatory Process ( IRP) approach and road map for the new TSF outlining the
regulatory process;

m Determine the scope of work for any technical and specialist investigations needed to inform the IRP,
site selection, Engineering Concept Design and any follow-up/future feasibility process; and

m Develop a conceptual engineering approach for the TSF through a concept engineering design. A pre-
feasibility step of preferred options and alternative implementation models for the TSF and a high level
(order of magnitude) costing for the facility.

3.0 SCOPE OF WORK AND OVERALL PROJECT SCHEDULE
REQUIREMENTS

The scope of work to develop a Project Charter for the Kareerand TSF Expansion project entailed the
following:

Project initiation workshop and site visit

This involved a project initiation meeting and workshop between environmental and engineering teams of
AGA and the Golder. During this workshop the environmental and engineering requirements and project
scope was defined in order to inform the engineering design, site selection and regulatory approval and
technical assessment process. Aspects such as the planned life of the project, engineering concepts for
alternative tailings dam construction, footprint area, waste characterisation of tailings and liner requirements
were discussed. The workshop was concluded with a site reconnaissance to familiarise all team members
with the project area. This workshop also facilitated information gathering of available information which
informed the project.

Site selection

The process to conduct a site selection for the Kareerand TSF Expansion was not included in the original
scope of work, but it was necessary to conduct a high level site selection process prior to development of the
conceptual engineering design for the TSF.

Document review and gap analysis of available information

Golder reviewed existing technical and environmental baseline reports to determine the quality and extent of
available information related to the project area. Technical and environmental baseline information relevant
to the proposed project site was used for the development of the Integrated Regulatory Process and the
identification of potential TSF sites. The outcome of the gap analysis on the technical and environmental
baseline information defines the magnitude and extent of specialist work required during the IRP.

Develop project specific Integrated Regulatory Process

It was proposed that a site-specific Integrated Regulatory Process (IRP) be developed taking into
consideration various environmental Acts and Regulations applicable to the proposed TSF project and the
authorisations required.

Engineering and technical approach

It was proposed that the concept engineering designs would utilise the recently completed waste
assessment and characterisation of the waste streams as a critical parameter impacting on engineering
design and regulatory approval.

i

November 2016 € D Golder
Report No. 1535687-308423-1 3 L7 Associates



PROJECT CHARTER FOR THE KAREERAND TSF EXPANSION
PROJECT

The concept engineering design would be informed by the outcomes of the project initiation workshop, on
aspects such as the tailings processing capacity of MWS, engineering concepts for alternative tailings dam
construction and operation; footprint area and liner requirements.

The following key items form the basis of a conceptual engineering/technical development scope of work;
m Pumps and pipelines (Tailings delivery system) from Midway Dam (Project battery limit);
m  Geotechnical reconnaissance to confirm site for TSF;

m Tailings concept development taking key engineering and operational aspects into account i.e. Rate of
rise, deposition rates, Outer side slopes, stability aspect, water management, leachate management
and a stage capacity analysis to analyse the footprint size and storage capacity of the facility;

m Return water system and decant system on the new TSF, including the sizing of the return water pump
pipelines;

m Dam safety requirements will include a professional opinion from a registered Dam Safety Engineer
within Golder will be sourced to confirm the concept development and water management strategy, due
to water needing to be stored on the Kareerand TSF Expansion project;

m Evaluate the existing TSF deposition / operations methodology and record lessons learnt and
modification requirements which would be applicable for the new TSF;

m Liner requirements evaluated in terms of regulatory requirements, focusing on the findings of the waste
assessment of the tailings, evaluation of the natural barrier system, ground water flow pathways,
sensitivity of receptors, introduction of an engineered barrier system and a trade-off applying a risk
based approach;

m Contractual / project models to implement the scheme will be proposed;

m  Operating philosophy for Kareerand TSF Expansion project, which will include the roles and
responsibilities of the operator, contractor and owner; and

m High level cost estimates.

It was proposed that the deliverable for this project would be a Project Charter which would include the IRP
map, scope of work for environmental specialist studies to inform the authorisation process and concept
engineering design process, conceptual engineering design and alternative implementation models for the
TSF and a pre-feasibility level, to Order of Magnitude level of accuracy) costing for the facility.

No project schedule was included in the proposal. The schedule, as indicated in Figure 1, was drafted upon
appointment and presented to AGA during the project initiation workshop on 26 July 2016. It was agreed
during the workshop that the due date for submission could be adjusted to 30 October 2016.

This extension of time was required and approved due to the fact that Golder investigated more than one
preferred option.
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Figure 2: Kareerand TSF Expansion Project Schedule
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40 PRE-AWARD MEETING WITH AGA TO AGREE TERMS OF
REFERENCE

On 27 June 2016 a high level meeting was held between AGA and Golder, prior to the formal project
initiation meeting, in order to ensure that the project deliverables meet client expectations.

The following key aspects were discussed during the meeting:

m AGA has not constructed a new TSF in recent years and the existing Kareerand TSF was an “inherited”
facility, purchased as part of the MWS agreement;

m The current Kareerand TSF is under pressure due to increased deposition rates and the timing of the
project for the TSF expansion is of the utmost importance;

m AGA was part of the discussions held between the Chamber of Mines (CoM) and the Director General
of the Department of Water and Sanitation (DWS) during June 2016 during which an in principle
agreement was reached for following a risk based approach for lining of mine residue disposal facilities;

m AGA has experience with a lined mega tailing facility where the reverse filter system blocked within 24
months of commissioning of the facility;

m AGA has reviewed their project standards and expects the project to align to AGA stage gates;

m AGA has a structured review process and a team of people will review the Project Charter. It was stated
that AGA would make available their draft improved guideline;

m AGA tabled their request for Golder to not only develop an engineering concept but to take the process
to a pre-feasibility level. AGA stated that they would like to have a fully implementable design at the end
of the pre-feasibility stage. This requirement was re-visited again during follow up discussions and AGA
agreed to a high level pre-feasibility study with order of magnitude costing;

m Associated with this request is the requirement to also prove site selection at the end of the pre-
feasibility level. Golder was therefore tasked to also include the site selection process into the project
charter development;

m The due date for commissioning of the new TSF was set as February 2021. At that stage one of the
three waste streams deposited onto the current Kareerand TSF could be split off to the Kareerand TSF
expansion;

m  AGA committed to supply all the required background information to inform the project;

m AGA clearly articulated the requirement to design the TSF for closure;

m Borrowed material will be assessed for use either during operational and/or closure phase;
m The battery limit specified for the TSF return water system was set as the MWS plant;

m AGA stated that high level order of magnitude costing with an accuracy of +25% would be acceptable;
and

m A trade-off between the existing pipeline and new pipeline should be included.

During the meeting the client’s brief emphasized recent discussions with the Regulator related to the mine
waste regulations; and the implication thereof for the lining of mine residue disposal facilities, the need to
include a trade-off and pre-feasibility step within the project charter and the road map to implement the entire
project.

Golder committed to identify, formulate and compare other engineering barrier systems versus the compliant
design which could be used by AGA for motivation to the Minister for the Kareerand TSF expansion. After
this meeting Golder re-submitted a final proposal and project budget, including a project timeline.
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5.0
THE PROJECT STUDY AREA

INFORMATION REQUIREMENTS AND REVIEW THEREOF WITHIN

In order to facilitate the effective execution of the project, an introductory meeting was held on 27 June 2016
at AGA West Wits Operations. During this meeting a decision was made that Golder would compile a
request for information which will inform the scope of work and the effective execution of the project. The
request was sent to AGA on 7 July 2016 and a memorandum is compiled to reflect the status of the

information as received from AGA.

Based upon initial discussion and the scope of work outlined in the proposal the following information was

requested and subsequently provided by AGA.

Table 1: Information required and provided to inform the Project Charter development.

Required information:

Status of information received

1) Survey data, 0.5 m to 1.0 m contours of the
Kareerand TSF area and areas adjacent,
where the new TSF is proposed;

Survey data was received.

2) Maps of the possible brown field areas where
TSF developments could be pursued as
alternatives to a green field site;

Map of Chemwes properties and GCS report on
preliminary site selection provided.

3) AGA mine lease areas and legal boundaries
within the:
» Kareerand TSF and adjacent areas; and
* Mine lease areas within the available brown
fields areas, where brown field TSF's could be
considered;

Map provided of Vaal River Operations and Mine
Waste Solutions.

4)  Underground mining layouts indicating
historical mining area and depth of mining (<
500 m will be essential);

No information provided.

5) Dolomitic / no dolomite areas;

Files were provided.

6) Flood lines (1: 100 and 1: 50 year) of the
rivers: Vaal River and Koekemoer Spruit;

There is a gap for Kareerand TSF.

7) Existing and future residential expansion
areas, especially in the Karee Rand Phase 2
area;

No information provided, although reference was
made to the fact that it may be obtained from local
government.

8) The Local authority’s Land Development
Objectives (LDO’s ) and spatial framework,
indicting local authority expansions;

No information provided, although reference was
made to the fact that it may be obtained from local
government.

9) Areas within the study area, earmarked for
future high intensity agricultural development;

No information was provided.

10) Tonnage profiles for re-mining and plant

through-put;

Spreadsheet provided with deposition tons, the re-
mining plan, and plant throughput.

11) Confirmation that February 2021 is the start

date for the new TSF;

Start date for deposition of one (10.7 m tons per
year) of the three tailings streams onto Phase 2 is
February 2021. The other two tailings stream would
then continue to be deposited on Phase 1 until April
2025 at which time the full tonnage will be
deposited on Phase 2. Note that this will allow AGA
to have a staged approach to Phase 2 which we
would like to follow to spread out capital cash flow.
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12)

Waste streams generated by the process
plant: Confirmation of whether it is limited to
ONE stream or are THREE streams generated
and then mixed into ONE;

Three streams are pumped from the MWS plant in
three separate pipelines plus a stream in a fourth
line from a plant run by Village Mine. They are
combined at the TSF pump station so that the
tailings deposited on the dam is in the form of a
combined stream.

13)

Was a waste classification done for one or
three streams (already in Golder possession);

Golder did waste assessment on final deposition
site. Additional work on the three streams deposited
on the TSF and the sources would be a

recommendation.
14) Water balance of the current scheme; Water balance provided.
15) Confirmation of any buffer storage for water at | No information provided.

the process plant;

16)

Decant and RWD facility requirements? Barge
or Gravity penstock? AGA preferences?

AGA has done studies for Kareerand Phase 1 to
compare barge vs penstock for the ongoing
operation. This has shown that there is no
operational technical reason to select one over the
other. AGA will be staying with the barge system as
this is what AGA already has and the difficulty in
constructing a penstock on the dam. However, AGA
will be doing a study to look at installing a syphon
system.

Due to operational problems with the barge system
on current TSF, AGA'’s preferred option for the
expansion would be start off with a penstock and
then change to a syphon system once there is
sufficient height to drive it, AGA expect about 40 m.

17)

Tailings characteristics: Physical (PSD) and
geochemistry for the existing and new TSF;

PSDs for the typical material deposited on
Kareerand Phase 1 was provided. AGA expects
material deposited on Kareerand Expansion in
future to be similar.

Geochemical assessment was provided.

18)

% solids in tailings stream;

Spreadsheets provided gave the relative densities
for the streams as received at the cyclones on the
dam.

19)

Is cyanide destruction done at the plant or is it
a future consideration?

There is a process circuit for destruction of cyanide
in the MWS plant tailings. This circuit has not yet
been commissioned. The current plan is to
commission during 2017 as excess barren solution
from the uranium plant becomes available.

(Golder to assume for the project charter that
cyanide will be removed. Impact on waste
assessment to be confirmed.)

20)

Groundwater work: Baseline information /
monitoring information in the area of
Kareerand TSF and adjacent areas?

GCS, Kareerand Hydrogeological Discussion
Document Report, Version — 01 DRAFT for
Discussion, 23 July 2015 provided.
Groundwater data and monitoring locations
provided.

21)

Tailings profile planned for the new TSF: 2021
and beyond on an annual basis (t / annum);

Spreadsheet provided the deposition tonnages, as
well as the tons to be deposited on Phase 2
annually and for the life of TSF.
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22) % cyclone split for tailings: coarse to fines;

Spreadsheets provided gave the splits from the
cyclones.

23) Could tonnage profile be split into two
streams: X % to a new TSF and y to an
existing upgraded / piggy back footprint? What
is that spilt?

There is currently no facility for depositing the plant
residue anywhere except Kareerand Phase 1.

By 2021 there will be two current TSF footprints
from which the tailings will have been reclaimed
and one possibly redundant existing TSF which
could be used for MWS tailings deposition. This is
something AGA would only do if for some reason
Phase 2 cannot be commissioned in time. AGA
would have to do a trade-off of the costs of creating
(and in future reclaiming) a temporary TSF against
the costs of temporarily stopping one of the three
plant streams. As above AGA needs to take one of
the three tailings streams off of Phase 1 by early
2021 so the tonnage to be split to a temporary TSF
would be 10.7 m tons per year.

24) Geotechnical report for Kareerand TSF 1,
which could inform the study for Kareerand

TSF 2;

Geotechnical report provided.

25) Environmental baseline reports for Kareerand

TSF 1 area;

GCS, Mine Waste Solutions: Reworking of TSFs
Environmental Impact Assessment Report Version
— 1 dated November 2008. Project Number:
SJM.B.06.272. DME Reference Number: NW
30/5/1/2/2/378 MR provided.

26) Pipeline requirements (minimum specifications
for tailings delivery and return water pipelines;

lining requirements, AGA paint specs, etc.);

No specific information provided.

27) Availability of power for the return water at
Kareerand TSF 1 and would additional power

be required for TSF 2;

There is spare capacity on the overhead line to
Phase 1; assuming any additional return water
pumping capacity has similar installed power as
existing (1.5 M) AGA can accommodate. Would
need transformers/switchgear. For Phase 2 there is
power available at the ESKOM sub where AGA
draws power for Phase 1, AGA could draw double
the amount of power AGA is using for Phasel. Will
need to look at loads for the staging of Phase 2 to
determine whether AGA would need to pull in an
additional overhead line from the ESKOM sub.

28) Will TSF 1 be kept dormant as redundancy

when TSF 2 is commissioned?

The current plan is to use the full design capacity of
Kareerand Phase 1 by early 2025 and then close
the dam.

29) Critical crossings to be taken into account with
new pipeline routing: national roads, provincial

and local roads, streams, servitudes, etc.;

Only WUL for existing crossing provided.

30) Copies of previous permits for Kareerand TSF

NEMA authorisation, Dam safety permit, WUL, and
Environmental Authorisation provided

31) Process flow diagrams for the plant (high level

if available rather than detailed)

MDM Engineering, First Uranium, Phase 1B
Chemwes Plant Process Design Criteria November
2008, and the MDM Engineering, First Uranium,
Chemwes Uranium Plant Process Design Criteria
supplied.
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32) Closure philosophy for existing Karee Rand No information provided.
TSF 1

6.0 AGA KEY REQUIREMENTS FOR PRE-FEASIBILITY STUDIES

According to the AGA Capital Investment standard the main objective of a Pre-feasibility Study is to make a
decision on the most attractive technical option to follow to feasibility stage if viable.

This is achieved by means of the following:

m Evaluating all realistic options for developing the investment opportunity and establish a single base
case and preferred option for moving forward. The preferred option is to be fully optimised as part of the
subsequent Feasibility Study phase;

m  Ensuring the commercial viability of the opportunity and demonstrating the justification for continued
investigation and development of the opportunity;

m  Ensuring that key stakeholder requirements have been adequately captured;

m Re-confirming that the investment opportunity remains aligned with the strategic and business
objectives of the company;

m  Ensuring that the project scope, cost estimate (+25% to —15%) and schedules are sufficiently
developed in order to enable the selection of the preferred option thus providing the basis for
conducting the Feasibility Study;

m  Ensuring that major risks have been identified with mitigation and scenario plans in place;

m An appropriate plan has been completed with re-sourcing requirements, costs and forecast schedules
for completing the subsequent Feasibility Study;

m Based on the level of assessment carried out to date, ensuring that no legal impediments exist with the
potential to materially impact on the investment;

m  Ensuring that sufficient technical work has been undertaken in order to demonstrate the technical
viability of the opportunity, and to support the selection of the preferred option for moving forward; and

m  Ensuring that technical issues requiring further investigation such as geological drilling, geo-technical
assessments or pilot plant testing have been identified.

However, during subsequent discussions with AGA on 23 August 2016 regarding the fact that the TSF
project will most likely end-up with more than two preferred options, and it was agreed to include a trade-off
step to compare these options/ schemes first. The engineering related to the trade-off study’s outcome will
result into a lower level certainty than the pre-feasibility study requirements approximately conceptual level,
Class 0 study outcome.

6.1 Other requirements related to the development of the Kareerand
TSF Expansion

In a project meeting between AGA and Golder, held on 30 August 2016 the learnings from the current TSF
facility were discussed. The Project Charter development must incorporate these fundamental requirements
and document it as such.

Design Phase of TSF

m The gap between pre-feasibility, feasibility, conceptual design and final design in terms of specialist
input was too big during the development of the current Kareerand TSF. The Hydrogeologist was not
included from the feasibility onwards. Only baseline hydrogeology was done at an early stage and then

i
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the area was changed and most of the geophysical survey was conducted at a different site location.
Develop a very clear understanding of the geology underneath the site;

m Allowance must be made for a proper hydrogeological assessment and for close corporation between
the design engineer and the geotechnical engineer;

m Allowance must be made for a proper vadose zone seepage analyses;
m Conduct detailed footprint geophysical survey at site selection phase;

m Determine the expected deposition rate and the MWS plant’s maximum production rate and design the
facility for the maximum tonnage profile plus and additional safety factor;

m  Establish the physical properties of the material that will be reclaimed, re-processed and deposited, i.e.
particular splits, chemistry etc. to select the correct deposition methodology;

m Compile a management plan for the storm water generated from the top and the side slopes of the TSF
and design accordingly. The volume of storm water from the side slopes of the TSF must be
incorporated in the water management system;

m Determine the volume of shallow seepage and develop a management plan for the seepage based
upon the outcome of the geotechnical assessment;

m Itisrecommended that the seepage intervention mechanisms be installed prior to the development of
the TSF;

m Align the environmental authorisations with the actual facilities which will be constructed on site;

m  Ensure that the return water system and dams are adequately sized and designed correctly to allow for
maximum deposition and an additional safety margin;

m Provide for a sufficient buffer zone around the TSF and ensure that access can be obtained to
neighbouring properties for monitoring or other management measures;

m Make allowance for backup power supply system to continue deposition during unplanned power
failures. This will prevent uncontrolled spillages of residue and water;

m Set out of the closure objectives for the dam to ensure the design of the final cover can support the final
end land use;

m  Make sufficient financial provision for closure based on a well-designed closure plan at the planning
phase Make a decision regarding closure construction and end rehabilitation of the TSF expansion at
the planning phase;

m Use the rehabilitation requirements to inform the site selection process;

m Utilise the same cover design planning process that AGA conducted for the current TSF to ensure a
sustainable closure cover;

m The planning and availability of water for irrigation should also be considered and quantified;

m Use the trails planned on current dam to set the rehabilitation specifications. It is important to ensure
the rehabilitation specification and the outer slope design of the dams are aligned; and

m Develop a surface water, groundwater and dust management plan.

Construction phase

m Collect sufficient and accurate baseline information before deposition commences. (i.e. surrounding
groundwater levels and qualities);

m Ensure that the concept and final design are aligned and that it include the hydrogeology of the site;
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m Implement a proper topsoil management and stockpiling plan to prevent problems with rehabilitation
and to prevent sterilising good material. The stripping and stockpiling of topsoil should be in line with the
planned closure cover and method;

m Install the seepage management measure before deposition commences;

m Install automatic level loggers in boreholes from the start to pick up sudden movement of water table at
an early stage as not enough monitoring took place in first 6 months of the current facility; and

m Properly document the deep earth works for foundation construction to address uncertainty about the
development of preferred pathways which may develop if excavations penetrate into the weathered
diabase.

Deposition phase
m Implement the design philosophy and deviate as little as possible;

m Develop a management plan to deal with water losses during the initial deposition because very little
water will be recycled;

m Ensure that the concurrent rehabilitation is aligned with the TSF design and deposition schedule;
m  Establish rehabilitation trail sites as soon as possible to monitor planned rehabilitation performance;

m Manage the storm water on the TSF side slopes. Don't allow water and tailings material to spill into the
solution trench and surrounding environment;

m Develop a management plan for the shallow seepage;
m Implement a dust management plan (dust suppression system i.e. watering canons);

m Implement a ground and surface water monitoring plan to ensure early detection of water quality issues;
and

m Provide for seepage losses which could resulted in as much as 10m groundwater level increase. The
water balance only suggested about 4000 to 6000 m3/day loss to seepage.

7.0 TSF CANDIDATE SITE IDENTIFICATION PROCESS

The key objective of the site selection process was:

To identify a suitable TSF site that will pose minimal risk to the environment, public health and safety and
private properties. The preferred site would be associated with acceptable cost of development,
operation and closure and would comply with legal and regulatory requirements.

7.1 Methodology and Approach

The Kareerand TSF expansion to be designed will consist of a mega tailings storage facility with
associated water management infrastructure. A suitable location for the TSF had to be found. The
methodology that was followed to find the preferred TSF site is summarised in Figure 3.

i

November 2016 €" - Golder
Report No. 1535687-308423-1 12 L7 Associates



PROJECT CHARTER FOR THE KAREERAND TSF EXPANSION
PROJECT

1535687-001
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Figure 3: Kareerand Site selection process
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7.2 Candidate sites

During the site identification process candidate sites for the Kareerand TSF expansion outlined in Table 2
and depicted in Figure 4 were identified.

In order to identify the candidate sites for the proposed Kareerand TSF expansion the following aspects were
taken into consideration to identify potential sites:

m Location of sites both “of the dolomites” and “on dolomites”;

m Land available for further development for the TSF;

m Current and potential future land use;

m Greenfields and brown fields sites; and

m  Airspace requirement for LOM tonnage (566 Mt) and associate footprint requirement of approximately

610 Ha.

Table 2: Alternative sites for Kareerand Tailings Expansion Project

Name

Site description

Option 1

Site located on Existing Buffelsfontein TSF footprint. Site area is 300 ha, can
accommodate 230Mt, 70 m high at a deposition rate of 10Mt /a. Located on dolomite.
Area required for expansion incorporate the current Buffelsfontein Gold Plant which
does not belong to AGA.

Option 2

Site is located directly north of the existing MWS plant, on a TSF footprint area. Consist
of 4 cells 2a, b, ¢, and d, of which 2b is a greenfields site, and 2¢ has an existing TSF,
still to be reclaimed. The entire footprint area can accommodate 560Mt at 70m high at
a deposition rate of 30 Mt/a. Located on dolomite. Land mostly owned by MWS.

Option 3

Site is located north of the existing MWS plant, on a greenfields area. The entire
footprint area can accommodate 560 Mt at 70m high at a deposition rate of 30 Mt/a.
Located on dolomite. Land mostly owned by MWS.

Option 4

Site is a greenfields site located directly to the west of the current Kareerand TSF. An
area of 615 Ha is available, which caters for 456 — 584 Mt at a deposition rate of >30
Mt/a. The land is owned by and leased from the community. Site is not located on
dolomite.

Option 5

Site is a greenfields site located directly to the north of the current Kareerand TSF. An
area of 560 Ha is available. The land belongs to a private land owner. Site is not
located on dolomite.

Option 6

Site is a greenfields site located directly to the south of the current Kareerand TSF. An
area of 730 Ha is available. The land belongs to a private land owner. Site is not
located on dolomite. The TSF footprint is located within the 500m buffer zone of the
Vaal River.

Option 7

Site is a greenfields site located southwest of the current Kareerand TSF. An area of
>510 Ha is available. The land belongs to MWS. Site is not located on dolomite. The
TSF footprint is located within the 500m buffer zone of the Vaal River.
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Figure 4: Alternative sites identified for the Kareerand TSF expansion
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The candidate sites were visited after the project initiation workshop on 26 July 2016 and the following
specific observations were made:

Name

Site observations

Kareerand
Tailings
Expansion
Option 2

Stilfontein located directly adjacent to Option 2.
Lack of topsoil due to rehabilitation and clean-up of a portion of the footprint of the former
MWS TSF 2.

Kareerand
Tailings
Expansion
Option 3

Greenfields site located to the north of the MWS TSF 4 and 5.
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Name Site observations

Kareerand
Tailings
Expansion
Option 4

Site located on Hartebeesfontein, adjacent to existing Kareerand and Buffelsfontein Gold
Mine. No communities in the area.

Kareerand
Tailings
Expansion
Option 7

Site located on land owned by MWS, north of the Vaal River. Currently a game farm. No
community or residential settlement in the area.

7.3 Site selection process

Site Selection Criteria

The main site selection criteria were identified according to which the identified candidate sites was
evaluated. The criteria were grouped in the following categories:

m Technical/engineering

m  Environmental and Social,
m Economical

m Constructability; and

m  Operability.

The procedure that was followed for the rating and ranking of candidate sites in terms of the main criteria
included the following:

Assigning a relative weight to the main categories of criteria;

m ldentification of various sub-criteria under the main categories of criteria;
m  Defining the sub-criteria; and

Rating and ranking based on the sub-criteria.
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Weighting of the Main Criteria

Based on professional collective views, opinions and consensus of the site selection specialist team present
at the workshop, the following weights (refer to Table 3: Weighting allocated to main criteria for site selection
below) were given to the main categories:

Table 3: Weighting allocated to main criteria for site selection

Criterion category Weighting (%)
Economical 33
Technical/engineering 13
Constructability 10
Operability 10
Environmental and Social 34

Identification of Sub-Criteria
Economical

Economic criteria relate to the cost of purchasing, developing and operating the site and its associated
infrastructure. Among others, they include the following considerations:

m Capital cost:
®= The distance of the site from the MWS plant, length of supply and return water pipelines;
= Cost of ground preparation and infrastructure establishment; and
= Purchase of private property.

m  Operational cost:

= Cost of operating and maintaining the TSF and water management infrastructure, including the
tailings supply and return water system.

m Closure cost:
= Cost of rehabilitation and capping of the TSF at closure and removal of infrastructure

m The possibility of motivating to the regulator for an alternative barrier design for the TSF was regarded
as the most significant economic criteria as the cost of a lined facility will far outweighs the cost of
conveyance infrastructure.

Technical/Engineering

The following technical/engineering sub-criteria were used to identify suitable criteria to conduct the rating
and ranking assessment:

m Ease of engineering
=  Proximity to bulk services access (road, electricity, telephone);
®= The need for relocating of bulk services;
= How accessible the site is for vehicles during construction, operation, etc.;
= Consider length of pipes to the site, whether existing pipes be used, etc.

= Flexibility to expand or maximise tailings storage
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m Geotechnical stability of underlying geological strata
= The suitability of the geotechnical conditions for cut to fill operation;
= Excavation difficulty; and
= Suitability of the founding conditions.

Constructability

The following constructability sub-criteria were used to identify suitable criteria to conduct the rating and
ranking assessment:

m Availability of borrow material to construct starter walls and use as cover on closure;
m  Availability of topsoil for cover during rehabilitation and closure; and
m Ease of stages construction of TSF.

Operability

The following operability sub-criteria were used to identify suitable criteria to conduct the rating and ranking
assessment:

m Deposition of tailings, formation and pool control;
m Adequacy of storage capacity; and
m Public safety as presented by Dam safety risks and the zone of influence of the facility.

Environmental Criteria

Environmental criteria relate to the potential threat to the ecosystem and the geophysical environment. They
include the following considerations:

m Geological regime;
®= The presence of local water bearing aquifers; and
= Presence of dolomite in the underlying geology.
m Groundwater management / interception;
®= The incremental impact of the facility on the groundwater resource;
®=  Short medium and long term liability for groundwater management; and
= Interception and change in water quality (treatment).
m  Proximity to the water resource;
= Presence of fountains, wetlands and heir buffer zones; and
= Floodlines.
m Visual Exposure:
= Sensitive viewers (proximity to communities / households/ buildings / roads).
m Heritage;
= Presence of cultural heritage sites, graves, etc.

m Social Acceptance;

i
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= Proximity of the TSF and associated infrastructure to residential development; and
= Potential impact on the value of neighbouring property.
m Land ownership:
®= The need for land acquisition.
m  Air Quality:
® Prevailing wind direction and dust impact of the facilities;
= Potential dust generation from the project facilities that may impact the adjacent residents;
= Prevalent wind direction; and
= Proximity to communities / households/ buildings.

Site Selection Matrix

A project specific site selection matrix was developed to assist with qualitative rating and ranking of the
identified candidate sites.

The rating of the candidate sites was based on the values given in Table 4.

Table 4: Site selection rating value

Rating:

Excellent 5
Above average 4
Below average 2
Very poor 1

Where different rating values were used, the values were scaled to a value between 1 and 5 before using
them to calculate the total rating of each site. The site selection categories were weighted according to pre-
determined weighting values as indicated in Table 4. The individual criteria within each category were not
weighted, thus each criteria within a specific category carried the same weight. The score of the selection
categories were normalized.

Site Selection Workshop

The rating and ranking of the candidate sites was carried out in a workshop held at the offices of Golder
Associates in Midrand on 15 August 2016, with contributions from the people listed in Table 5.

Table 5: Site selection workshop participants

Name Role / discipline description
Riana Munnik Project Manager

Francois Marais Civil Engineer

Graham Hubert Geohydrologist

David Love Geochemist

Brent Baxter Environmental Specialist
Theunis Duminy Process Engineer

John Wates Civil Engineer
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During the process of considering the alternative sites the details of the scheme and alternative technologies
were not considered, but a focus was placed on the area and site specific aspects such as:

m The broader engineering / technical criteria (the flexibility to accommodate a possible relaxation of a
prescriptive engineering barrier system were taken into account);

m Environmental and social criteria; and
m Constructability and operability criteria.

It was decided that the economic criteria would be applied once a preferred scheme / next best option have
been selected. The maps which informed the site selection workshop are attached in APPENDIX A.

Golder then presented the outcomes of the site selection to AGA in a meeting held on 23 August 2016.
The rating and ranking of the sites are depicted in below in Figure 5.

It must be noted that the rating and ranking of the alternatives were based upon qualitative evaluation of available
information, professional knowledge and judgement. No detailed site specific investigation were conducted on all of
the candidate sites.

i
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OPTION DESCRIPTION

MWS Tailings Expansion
Option 1

Site on Existing Buffelsfontein
TSF footprint. 300 ha, 230Mt, 70
m high at a deposition rate of
10Mt /a. Located on dolomite.

47.14

MWS Tailings Expansion
Option 2

Site north of the existing MWS
plant, on a TSF footprint area.
Consist of 4 cells 2a, b, c, and d.
560Mt at 70m high at a deposition
rate of 30 Mt/a. Located on
dolomite. Land mostly owned by
MWS.

94.29

10.68

6.82

6.41

47.60

118.66

16.03

9.09

10.26

40.80

170.46

MWS Tailings Expansion
Option 3

Site north of the existing MWS
plant, on a greenfields area.
560Mt at 70m high at a deposition
rate of 30 Mt/a.

MWS Tailings Expansion
Option 4

94.29

14.25

11.36

17.95

47.60

185.44

Greenfields site located directly to
the west of the current Kareerand
TSF. 615 Ha, which caters for 456
— 584 Mt at a deposition rate of
>30 Mt/a.  Compliant design
proposed for this option.

23.57

23.15

18.18

17.95

49.87

132.72

MWS Tailings Expansion
Option 5

Greenfields site located directly to
the north of the current Kareerand
TSF. 560 Ha is available. Private
land owner. Not located on
dolomite. Compliant design.

23.57

23.15

18.18

17.95

49.87

132.72

MWS Tailings Expansion
Option 6

Greenfields site located south of
the current Kareerand TSF. 730
Ha is available. Land belongs to a
private land owner. Not located on
dolomite. Within the 500m buffer
zone of the Vaal River. Compliant
design.

23.57

e}

18.18

15.38

49.87

126.59

MWS Tailings Expansion
Option 7

Greenfields site located southwest
of the current Kareerand TSF.
>510 Ha is available. The land
belongs to MWS. Site is not
located on dolomite.  Within the
500m buffer zone of the Vaal
River. Compliant design.

23.57

23.15

18.18

14.10

54.40

133.41

Figure 5: Site selection rating and ranking table for the Kareerand TSF Expansion project
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The outcome of the site selection process is summarised in Table 6.

Table 6: Outcome of site selection process for Kareerand TSF Expansion
Name Ranking Comments on site selection

Site is only 300 ha and cannot accommodate the required tonnage

Option 1 6 profile. Fatally flawed.

Option 2 is located in close proximity to the residential area of Stilfontein
and the risk of exposure to Radon were deemed to be a fatal flaw. Site 2
Option 2 2 also had limited topsoil for rehabilitation. The site directly adjacent to the
residential area of Stilfontein. The site will not be feasible from a social
acceptance point of view.

Option 3 1 Feasible site, but located on dolomite. Land mostly owned by MWS.

The land is owned by and leased from the community. Site is not located

Option 4 4 on dolomite. Feasible for development

Option 5 is located on privately- and government owned land and land
Option 5 5 acquisition was not regarded as feasible. Site development regarded as
having a very low potential.

Option 6 is located on privately owned land and a very low probability of
Option 6 5 obtaining landowner consent for the proposed scheme development and
the option was not feasible.

Feasible site. The land belongs to MWS. Site is not located on dolomite.
Option 7 3 The TSF footprint is located within the 500m buffer zone of the Vaal
River.

The outcome of the TSF site selection showed that Option 3 and 7 was deemed the most feasible sites for the
location of the Kareerand TSF expansion, as Option 2 was deemed fatally flawed.

However Option 7 is located closest to the Vaal River and upstream of the Midvaal abstraction point. Due to the
potential risk it was proposed that Option 7 be moved further away from the Vaal River and combined with the next
best alternative, namely Option 4. Thus an Option 4/7 was created as a result of the site selection process. The
footprint of Option 4/7 is further away from the Vaal River and was subject to further investigation and scheme
development.

The project charter was developed for Option 4/7 and Option 3.

For Option 4/7 consideration was given to both a lined facility, deemed a legally complaint design and an unlined
facility.

November 2016 € D Golder
Report No. 1535687-308423-1 23 L7 Associates



PROJECT CHARTER FOR THE KAREERAND TSF EXPANSION
PROJECT

Figure 6: Site 4/7 located south east of the current Kareerand regarded as a preferred site for the TSF Expansion

8.0 KEY REGULATORY CRITERIA AND REGULATIONS RELATED TO
MINE WASTE

The regulatory regime governing the management of mine residue facilities such as the Kareerand TSF
expansion, are guided by the classification and characterisation of mine waste streams, which needs to be
conducted according to the appropriate regulations and Norms and Standards, including the following:

m Classification of waste according to SANS 10234 as per Waste Classification and Management
Regulations (GN R.634 of 23 August 2013);

m Waste Assessment as per the National Norms and Standards for the Assessment of Waste for Landfill
Disposal (GN R.635 of 23 August 2013);

m Identification of the barrier design as per the National Norms and Standards for Disposal of Waste to
Landfill (GN R.636 of 23 August 2013); and

m Characterisation of residue stockpiles and deposits as per the Regulations regarding the planning and
management of Residue Stockpiles and Residue Deposits from prospecting, mining, exploration or
production operation (GN R.632 of 24 July 2015).

Waste Classification

According to section 4(2) of GN R.634 of 2013, all waste generators must ensure that their waste is
classified in accordance with SANS 10234 within 180 days of generation, except if it is listed in Annexure 1
of the GN R.634. Furthermore, waste must be re-classified every 5 years.

Waste classification according to SANS 10234 (based on the Global Harmonised System) indicates physical,
health and environmental hazards. The SANS 10234 covers the harmonised criteria for classification of
potentially hazardous substances and mixtures, including wastes, in terms of its intrinsic properties/hazards.

The chemical test results as well as intrinsic properties of the waste streams were used for the SANS 10234
classification. Constituents present in concentrations exceeding 1% are used for classification in terms of
health hazards, except when the constituent is known to be toxic at lower concentrations (carcinogens etc.)
(Table 7).

Environmental hazard is based on toxicity to the aquatic ecosystem and distinguish between acute and
chronic toxicity, bioaccumulation and biodegradation.
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Table 7: Cut-off values/concentration limits for hazard classes

Hazard class Cut-off value (concentration limit) %

Acute toxicity >1.0
Skin corrosion >1.0
Skin irritation >1.0
Serious damage to eyes >1.0
Eye irritation >1.0
Respiratory sensitisation >1.0
Skin sensitisation >1.0
Mutagenicity:

Category 1 >0.1

Category 2 >1.0
Carcinogenicity >0.1
Reproductive toxicity >0.1
Target organ systemic toxicity >1.0
Hazardous to the aquatic environment >1.0

Waste Assessment

A GN R. 635 waste assessment is performed to determine the Type of waste and based here on the correct
barrier design requirements for disposal. The assessment of waste must be done in terms of the procedures
stipulated in GN R. 635 of 23 August 2013.

In terms of the National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R.635
of 23 August 2013), the potential level of risk associated with disposal of materials/wastes can be
determined by following the prescribed and appropriate leach test protocols. The results must be assessed
against the four levels of thresholds for leachable and total concentrations, which in combination, determines
the waste type and associated barrier design / liner requirements. The relevant terminology is as follows:

m LC = means the leachable concentration of a particular contaminant in a waste, expressed as mg/l;
m TC = means the total concentration of a particular contaminant in a waste, expressed as mg/kg;

m LCT=means the leachable concentration thresholds for particular contaminants in a waste (LCTO,
LCT1, LCT2, LCT3); and

m TCT=means the total concentration thresholds for particular contaminants in a waste (TCTO, TCT1,
TCT2).

Figure 7 shows the flow diagram of the process to be followed to determine the waste type for correct
disposal. According to this process, the waste needs to be analysed to determine total and leachable
concentrations of potential Constituents of Concern (CoCs). The results are then compared to the threshold
values to determine the waste type.
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Analyse a representative sample of waste for TC (mg/kg) for
potential COC's and compare to thresholds

I Analyse representative sample of waste for LC (mg/l and compare to thresholds
LC <LCTO and LCTO<LC £LCT LCT1 <LCsLCT2 LC >LCT3 or
TC = TCTO and TC<TCT1 and TC =TCT1 TC >TCT2

i
'E] Type 4 waste I Type 2 waste

Figure 7: Flow diagram for waste assessment according to the GN R. 635

Barrier design requirements

The liner requirements/barrier design requirements, based on the type of waste, as detailed in GN R.636 are
presented in Table 8.

Table 8: Landfill disposal requirements detailed in the GN R. 636 of 2013

Waste Type Landfill Disposal Requirements

The disposal of Type 0 waste to landfill is not allowed. The waste must be treated and re-

Type 0 Waste assessed in terms of the Standard for Assessment of Waste for Landfill Disposal

Type 1 waste may only be disposed of at a Class A landfill designed in accordance with
Section 3(1) and 3(2), or, subject to Section 3(4), may be disposed of at a landfill site designed
and operated in accordance with the requirements for a Hh / HH landfill as specified in the
Minimum Requirements for Waste Disposal by Landfill (2" Ed., DWAF, 1998).

Type 1 Waste

Type 2 waste may only be disposed of at a Class B landfill designed in accordance with
Section 3(1) and 3(2), or, subject to Section 3(4), may be disposed of at a landfill site designed
and operated in accordance with the requirements for a GLB+ landfill as specified in the
Minimum Requirements for Waste Disposal by Landfill (2" Ed., DWAF, 1998).

Type 2 Waste

Type 3 waste may only be disposed of at a Class C landfill designed in accordance with
Section 3(1) and 3(2), or, subject to Section 3(4), may be disposed of at a landfill site designed
and operated in accordance with the requirements for a GLB+ landfill as specified in the
Minimum Requirements for Waste Disposal by Landfill (2" Ed., DWAF, 1998).

Type 3 Waste

Disposal allowed at a landfill with a Class D landfill designed in accordance with Section 3(1)
and 3(2), or, subject to Section 3(4), may be disposed of at a landfill site designed and
operated in accordance with the requirements for a GLB- landfill as specified in the Minimum
Requirements for Waste Disposal by Landfill (2"¢ Ed., DWAF, 1998).

Type 4 Waste

Mining Residue Risk Assessment

GN R.632 of 2015 sets out the framework for assessing the risk posed by a mining
residue deposit

1) Characterisation of the mining residues (understood to include stockpiles, waste rock dumps (WRDs),
tailings storage facilities (TSFs) and similar mining residue facilities or MRFs) in terms of:

a) Geochemical characteristics,

b) Physical characteristics, and
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c) Toxicity;

2) Classification of the mining residues in terms of physical, health and environmental hazards
(SANS10234);

3) Assessment of the mining residues in terms of total and leachable concentrations (National Norms and
Standards for the Assessment of Waste for Landfill Disposal);

4)  Aggregation and integration of the mining residue assessments into the profile of the completed MRFs;
5) Determination of the impact on the receiving groundwater and surface water environment, considering:
a) The characterisation, classification and assessment of the mining residues,
b) The vulnerability of the local aquifer(s), and

c) The predicted runoff and seepage chemistry, with classification of the predicted mine water in
terms of baseline water quality, DWAF (1996) water use guidelines and applicable receiving water
quality guideline;

6) Determination of the impact on biodiversity based upon the impact on groundwater and surface water;
and

7) Prevention of pollution in order to satisfactorily mitigate the impact on groundwater and surface water
and on biodiversity, such prevention measure to potentially include:

a) The minimisation of runoff and seepage,
b) The interception of runoff and seepage, and

c) The reuse or treatment and release of intercepted mine waters.

9.0 DEVELOPMENT OF THE SHORT LISTED OPTIONS

The initial site selection process eliminated a number of options as discussed earlier in this report. Option 3
and Option 4-7 were selected from the site selection process for further development. Option 4-7 is a hybrid
option combining features of Option 4 and Option 7. Option 4-7 is further sub-divided into an “a” and a “b”
option (refer section 9.1.1).

This report sets forward information on the three options for consideration. The aim is to present information
on the possible development of the short-listed options which will facilitate a discussion based on high level
concept development and indicative capital costs associated with the options. The outcome of the
discussion would be to decide upon an agreed options for taking forward to pre-feasibility design stage.

This report is not aimed at presenting such a discussion, and it is proposed that a workgroup be convened to
discuss the alternate options selected and to ensure that the proposed alternatives are viable. The
workgroup could consist of a Client team (sponsor, engineers, specialists and operational team) and the
consultant.

9.1 Engineering attributes
The layout drawings in APPENDIX B have reference to this section.

9.11 TSF Expansion: - Option 4-7a and Option 4-7b

Option 4-7 is located approximately 440 m west of Kareerand TSF. The minimum distance to the Vaal River
at the southern extremity of the proposed Phase 2 TSF is 640 m. The minimum ground elevation in the south
is 1,293.40 m.a.m.s.l, and the maximum at its north-west corner is 1,337.20 m.a.m.s.l i.e. a fall of about

43.8 m across the TSF footprint over a distance of 3,980 m.

The sub-options are defined as follows:

=
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a) Option4-7a - lined with a Class C liner in alignment with the National Environmental
Management : Waste Act, 2008 (Act No. 59 of 2008) Regulation 636
National Norms and Standards for Disposal of Waste to Landfill,
promulgated 23 August 2013, and

b) Option 4-7b - unlined

Consideration was given to a location further north in order to avoid the existing pipeline corridor — however,
the TSF air space requirement and the proximity to the nearby settlements necessitated the location
currently shown in APPENDIX B.

Moreover, refinements to the currently proposed layout could see it constructed up against Kareerand Phase
1 in order to effect savings by sharing infrastructure such as the starter wall and seepage collection drains.
These design optimisation steps could be pursued during the feasibility phase of the project.

The in-situ density of the re-claimed/retreated tailings is assumed to be 1.45 t.m3. The following geometric
parameters apply to the design of the proposed Phase 2 Kareerand expansion Option 4-7:

Table 9: Option 4-7 selected geometrical attributes

PARAMETER VALUE
Footprint area (m?) 8,896,806
Starter wall maximum height (m) 23
Kicker wall height (m) 6
Starter and kicker wall top width (m) 8
Starter and kicker wall side slopes (V:H) 1:2.5
Starter and kicker wall total volume (m?3) above existing ground 2,738,687
Tailings lift slope (V:H) 15
Tailings bench width (m) 7
Tailings average slope (V:H) 1:7.7
Tailings beach slope (V:H) 1:250
Tailings volume (Mm3) 388.2
Tailings tonnage @ 1.45 t.m3 (Mt) 563.0
Tailings maximum height above minimum elevation (m) 85.5

Pipelines

The proposed TSF footprint will engulf approximately 2,650 m of the existing pipeline route. Therefore the
three 500 mm diameter mild steel tailings delivery pipelines and the 800 mm diameter mild steel return water
pipelines will have to be re-routed. It is estimated that 50% of the existing tailings pipelines, and 80% of the
existing return water pipeline, will be utilised in the re-routing of the pipelines. Quantities involved in the
works are reflected in the schedule of quantities in APPENDIX C.

An improvement of the pipe crossing at Koekemoerspruit is allowed for. A provisional sum has been
provided in the schedule of quantities for this work, which could involve:

m Creating an underground siphon in the stream which would extend from a predetermined distance
upstream to a predetermined distance downstream. The pipes could then be wrapped in Denso-tape or
similar and covered in a prism of dump rock for given distances on either side of the crossing, in order
to discourage vandalism; and

m Creating a cradle and roof for the pipes with reinforced and precast concrete work.
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In both the above (or other) schemes, reinstatement/improvement of the emergency berms must be
considered.

Return Water Dams

Provision is made for new lined return water dams (RWD), dual compartments. This includes silt traps. The
facilities will be sized during subsequent studies to comply with GN 704 requirements.

Pump Stations

Provision is made for a new return water pump station. It is proposed that the existing Kareerand pressure
break station and tailings pump station be retained and used for tailings deposition to the TSF extension. A
return water pump station mounted on a floating barge will discharge water from the pool to the solution
trench which will in turn drain into the return water dam. A pool wall will be constructed by dry stacking and
cyclone, followed by a length of floating walkway to the barge. Submersible pumps will be suspended from
the barge into the pool.

Solution Trench

The TSF extension will operate on the same basis as the current facility, with a ring trench along the starter
wall toe to collect seepage and return water and convey these streams to the return water dam.

Drainage

A clean water cut-off trench and berm (cut-to-fill) will be constructed to the north of Kareerand and the
extension in order to intercept and discharge clean storm water runoff approaching the TSF’s and discharge
the water away from the affected footprints into the receiving environment. A non-perennial drainage line
exists between Kareerand and the proposed extension in its current configuration. It is proposed that this
drainage line be retained as-is if the TSF’s are constructed as separate compartments.

TSF Underdrainage

A toe-drain and a blanket-drain, hydraulically linked by link-drains, will be provided to draw down the phreatic
surface which develops in the TSF and thereby increase stability. The tow drain will be provided with outlet
pipes into the solution trench. The underdrains will consist of HDPE pipes with drilled round openings,
encapsulated in washed stone and covered with sequential filter layers to prevent blockage by fines material.

9.1.2 TSF Expansion: - Option 3

Option 3 is located approximately 3.5 km North-Northwest of the Mine Waste Services plant area. The
minimum ground elevation in the southeast is 1,344.70 m.a.m.s.l, and the maximum at its Northwest corner
is 1,387.60 m.a.m.s.l i.e. a fall of about 42.9 m across the TSF footprint over a distance of 4,095 m.

The in-situ density of the re-worked tailings is assumed to be 1.45 t.m3. The following geometric parameters
apply to the design of the proposed Phase 2 Kareerand expansion Option 3:

=
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Table 10: Option 3 selected geometrical attributes

PARAMETER VALUE
Footprint area (m?) 9,881,305
Starter wall maximum height (m) 15.6
Kicker wall height (m) 6
Starter and kicker wall top width (m) 8
Starter and kicker wall side slopes (V:H) 1.2.5
Starter and kicker wall total volume (m3) above existing ground 2,305,549
Tailings lift slope (V:H) 15
Tailings bench width (m) 7
Tailings average slope (V:H) 1:7.7
Tailings beach slope (V:H) 1:250
Tailings volume (Mm?3) 387
Tailings tonnage @ 1.45 t.m3 (Mt) 561
Tailings maximum height above minimum elevation (m) 72.2

Pipelines

New pipelines will be required for this option, since the current lines will need to remain operational in the
interim. The proposed pipe location of the MWS plant and the candidate site necessitates a crossing of the
N12 national route. It is proposed that the pipes be stacked on supports in a square configuration for this
section in order to minimise the size of precast conduit to be jacked across the highway. Quantities involved
in the works are reflected in the schedule of quantities in APPENDIX C.

Return Water Dams

Provision is made for new lined return water dams (RWD), dual compartments and silt traps. The facilities
will be sized during subsequent studies to be compliant with GN 704.

Pump Stations

Provision is made for a new return water pump station. The relatively short distance from the MWS plant to
the proposed site negates the need for a pressure break station and tailings pump station for tailings
deposition to the TSF extension. A return water pump station mounted on a floating barge will discharge
water from the pool to the solution trench which will in turn drain into the return water dam. A pool wall will be
constructed by dry stacking and cyclone, followed by a length of floating walkway to the barge. Submersible
pumps will be suspended from the barge into the pool.

Solution Trench

The TSF extension will operate on the same basis as the current facility, with a ring trench along the starter
wall toe to collect seepage and return water and convey these streams to the return water dam.
Drainage

A clean water cut-off trench and berm (cut-to-fill) will be constructed to the north of the extension in order to
intercept and discharge clean storm water runoff approaching the TSF and discharge the water away from
the affected footprint into the receiving environment.
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TSF Underdrainage

A toe-drain and a blanket-drain, hydraulically linked by link-drains, will be provided to draw down the phreatic
surface which develops in the TSF and thereby increase stability. The toe drain will be provided with outlet
pipes into the solution trench. The underdrains will consist of HDPE pipes with drilled round openings,
encapsulated in washed stone and covered with sequential filter layers to prevent blockage by fines material.

9.2 Environmental attributes of preferred alternatives
9.2.1 Option 3

Conceptual Site Model

The conceptual hydrogeological model for the Tailings locality Option 3 is detailed in the section below. The
conceptual hydrogeological model has been developed based on hydrogeological studies and environmental
engineering project completed between 2008 -2016 (GCS, 2008, 2014, 2015 and 2016 and Golder 2014,
2015 and 20186).

Location
The Option 3 site is located 3.8 km north of Stilfontein.

Topography and drainage
The site is located in quaternary catchment C24A which forms part of the Vaal Water Management Area.
The regionally topography slopes from the north toward the Vaal in south. The Koekemoer Spruit drains the

guaternary catchment and as such surface water flows in an easterly direction relation to the Option 3
position. The southern portion of the quaternary catchment has been extensively mined.

Rainfall

The site is characterised by summer rainfall conditions. The mean annual precipitation (MAP) is in the order
of 556 mm/a.

Land use and dewatering history

The Klerksdorp, Orkney, Stilfontein and Hartbeesfontein (KOSH) mining complex has been the site of deep
underground mining and more recently surface re-mining operations for many decades. The KOSH area was
mined as a humber of distinct underground operations, with many connections between adjacent mine
workings. Each active mining operation managed underground dewatering individually to provide safe
access to the ore resources. However, as these mining operations are discontinued, active mine lease areas
now receive water from the various up dip mine lease areas, where operations have ceased (Golder, 2016).

The gold ore body dips in a southerly direction with the deeper AGA operations south of the Vaal River
dependant on up-dip mines to maintain dewatering operations. Thus even following cessation of mining at
Stilfontein Mine in 2002, groundwater abstraction at Margret shaft continued.

Groundwater abstraction in the order of 25 000 m3/d is pumped from the Margret shaft and discharge to the
nearby Koekemoer Spruit.

The area is characterised by numerous tailings storage facilities, many of which are being re-worked.

Geology

The Option 3 tailings site is underlain by Malmani dolomites which dip gently in a south easterly direction.
The dolomites are in turn underlain by the Witwatersrand fractured quartzite, shales and Golder bearing
conglomerates.

Hydrogeology

Hydrogeological zones

The most significant aquifers in the region comprise the Malmani dolomites. The primary permeability of the
dolomites is low, however where the dolomites are chert rich and karst features have developed the
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permeability significantly increases. The main hydrogeological zones identified in previous studies are
summarised below;

m  Eastern shallow dolomite aquifer zone;

The shallow dolomites were inferred to extend to a maximum thickness of 30 mbgl. The weathered
dolomites are in turn underlain by solid and fractured dolomites which extend to a depth of 60 mbgl. Site
investigations found an increase in chert rubble toward the southern area of the footprint indicating the
contact of the Oaktree (chert poor dolomites) and the Monte Christo (chert rich dolomites). It is
estimated that approximately 70% of the site is underlain by the chert poor dolomites.

m Fractured quartzite/conglomerate and shale aquifer;

The fractured rock aquifer underlies the dolomitic aquifer. The permeability of the aquifer is controlled
by the dense network of fractures which characterise this aquifer zone.

m Dyke and fault zone;

A dyke/fault zone with a north-south strike traverses the footprint of the Option 3 site. The weathered
and fractured margins of dolerite dykes emplaced in the Malmani dolomites are well known to act as
preferential flow pathways for groundwater flow and contaminant migration.

Aquifer parameters
The aquifer parameters interpreted by GCS (2008) found that;

m Solid dolomites have low conductivity values in the order of 0.0014 m/d;
m  Weathered dolomites have a mean conductivity in the order of 0.25 m//d; and
m Karst and dyke structures are estimated to have conductivity values in the order of 6.6 m/d.

Recharge

Recharge to the Malmani dolomites is estimated to be in the order of 6% - 12% of MAP which equates to 33
mm/a - 66 mm/a (GCS, 2008).

Water levels and flow directions and groundwater velocity

As part of the study undertaken by GCS (2008), 16 shallow characterisation boreholes were drilled and
tested. Water levels were all shallower than 11 mbgl.

A significant correlation was observed between hydraulic head and topography which indicates groundwater
flow in the shallow aquifer zone is expected to mimic surface topography. In relation to the Option 3 tailings
site, this indicates that groundwater will flow toward the Koekemoer Spruit, east of the site. Pretorius (2004)
found that water levels in the shallow aquifer zone in this area do not reflect the extensive dewatering of the
underground shafts and as such the deeper fractured aquifer zone is inferred to be confined to semi-
confined. Deep and shallow borehole pairs are required in order to confirm this inference.

In conceptualisation of Option 3 as a potential site for the TSF, it was envisioned that dewatering of the
Margret shaft is resulting in dewatering of the shallow aquifer beneath the tailings. However based on the
water levels and hydraulic head contours, flow toward the Margaret Shaft is not supported. As such should
an unlined facility be placed on the dolomites it is not expected for seepage to migrate to the Margret Shaft
but rather it is expected that seepage will migrate toward the Koekemoer Spruit.

Based on the parameters indicated below the seepage velocity is in the order of 25 m per year. However,
should the TSF be constructed without a liner it is probable that the resulting mounding could enhance the
head gradient between the Koekemoer Spruit and the TSF resulting in an increased seepage velocity.
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Table 11: Seepage Velocity — Option 3 - based on field data collected by GCS (2008)

Parameter Value
Head at BH 4 (mamsl) 1369.98
Head at BH 2 (mamsl) 1336.57
Length (m) 4400
Porosity (n) (%) 3%
Hydraulic conductivity (m/d) 0.25
Vs (m/year) 25m per year

Potential receptors

The primary receptor in the vicinity of the proposed tailings site is the Koekemoer Spruit which is located 2
km east of the proposed TSF. Based on the groundwater flow contours, contamination migration could be
expected to impact on the river over time.

Groundwater quality and expected seepage qualities

The water quality in proximity of the Option 3 site has been significantly impacted by the historical tailings
storage facilities immediately south of Option 3. Updated sampling is required to confirm if the contamination
generated from these facilities is migrating toward the Margret shaft or easterly toward the Koekemoer
Spruit.

Based on the information obtained from the Kareerand tailings, seepage water quality from the existing
tailings displays sulphate concentrations in the order of 1500 mg/l. As such seepage from the tailings will
have an impact on background groundwater concentrations and may therefore potentially impact on the
water quality of the Koekemoer Spruit.

Contamination migration from the TSF is expected to occur primarily in the upper weathered aquifer zone,
i.e. shallower than 30 mbgl. In addition to contaminant flow in the shallow aquifer zone a component of
contaminated seepage is expected to move vertical along the fracture zones associated with the fractured
quartzite’s and conglomerates.

Schematic conceptual hydrogeological model

The conceptual hydrogeological model described above is presented schematically in Figure 9 and Figure
11. The schematic depicts the conditions likely to prevail where (i) no mitigation is considered, where (i) a
liner is installed and (iii) where other mitigation options are considered.
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Interception of Contaminated Seepage
Interception of contaminated seepage water options include the following;

m  Compliant: Class C barrier system.
Alternative interception techniques may include:
m Interception by Margaret # pump and treat station;

m Based on review of the data, there is a risk that complete interception of contaminated seepage water
by the Margret shaft pumping may not occur due to the current groundwater flow in the shallow
weathered horizon towards the Koekemoer Spruit. However, an updated hydrocensus must be
undertaken to confirm this finding;

m Seepage capture boreholes;

Aquifer testing of boreholes located on the proposed foot print of option 3 and representing the
weathered dolomites (< 15 mbgl) indicates that the aquifer has a high permeability and as such
seepage capturing via boreholes is deemed a plausible method for capturing a plume associated with
the proposed tailings.

m Interception trench;

The drilled boreholes indicate a weathering depth of approximately 15 m, thus it is unlikely that a cut-off
trench will prove to be effective in containing contamination associated with the tailings. In addition the
deeper aquifer zone is envisioned to be highly fractured and thus deep vertical migration of
contamination is expected thus rendering the cut-off trench ineffective.

Further Investigations Required
Should this option be investigated further the recommended follow up confirmatory work is outlined below;

m Hydrocensus;

A detailed hydrocensus is required in order to confirm the flow directions of groundwater in the shallow
aquifer zone.

m  Geophysical survey;

It is necessary to undertake a high resolution gravity survey over the Footprint of Option 3 in order to
confirm the sinkhole risk status.

m Drilling program and aquifer testing;

Extensive drilling was undertaken in the preceding study undertaken for the site. However, information
on the water levels and groundwater flow direction behaviour for the deep fractured aquifer (underlying
the dolomites) is required to be understood in order to definitively establish whether or not seepage
from the tailings will flow toward the Margaret shaft or the Koekemoer Spruit.

m  Source-Pathway-receptor modelling;
m Speciation modelling of seepage + deep groundwater;
m  Seepage modelling;

Seepage modelling in order to estimate the flow through the tailings impoundment. This is necessary
information to guide the numerical flow model which in turn will guide, for example, the number and
position of boreholes required for seepage capture.

m Groundwater flow and contaminant transport model to demonstrate plume capture by alternative

options;
4
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As described above, a detailed groundwater flow model is required in order to determine the
effectiveness of the possible mitigation strategies conceptualised.

m Design of monitoring system;

On completion of modelling a detailed water management plan is required to be developed for the
operational phase of the TSF.

9.2.2 Option 4/7

Conceptual Site Model

The conceptual hydrogeological model for the tailings locality option 4/7 is detailed in the section below. The
conceptual hydrogeological model has been developed based on hydrogeological studies and environmental
engineering project completed between 2008 -2016 (GCS, 2008, 2014, 2015 and 2016 and Golder 2014,
2015 and 20186).

Location

Tailings option 4/7 is located 2.5 km south of the Khuma settlement and 9.5 km south east of Stilfontein. The
tailings option is positioned ~700 m west of the existing Kareerand Tailings impoundment which was

constructed in 2008.

Topography and drainage

The proposed tailings is located in quaternary catchment C24B which forms part of the Vaal Water
Management Area. The Vaal River is located approximately 900 m south of the proposed TSF site and 4.6
km east of Option 4/7. The southerly flowing Koekemoer Spruit is located 3 km west of the proposed tailings
position.

The local topography slopes in a southerly direction. A non-perennial drainage line runs between the existing
tailings and the proposed TSF site.

Rainfall

The site is characterised by summer rainfall conditions. The Mean annual precipitation (MAP) is in the order
of 556 mm/a.

Land use

The land use proximal to the proposed tailings option is dominated by gold mining activities. South of the
Vaal River, the land is extensively utilised for agriculture. North of the proposed TSF the Khuma settlement
has been developed.

Geology

Geological units significant to the investigation area include;

m Malmani dolomites which outcrop west of the proposed tailings and which are documented to dip at 50°
toward the east;

m Andesite lava of the Hekpoort formation which underlies Option 4/7 TSF site;
m Shale and quartzite strata of the Strubenkop and Daspoort formations; and
m Diabase located east of the proposed tailings and which underlays the existing Kareerand TSF.

Hydrogeology

The GCS (2008) study documented the drilling and pumping tests results of boreholes located proximal to
Option 4/7. The majority of boreholes were drilled to intersect the andesite underlying the proposed footprint
and the diabase east of the proposed footprint. The andesite typically showed higher blow yields and higher
estimated hydraulic conductivity relative to the adjacent diabase strata in which boreholes were typically dry.
Weathering is present to depths of 20 - 30 m below surface level.
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Hydrogeological zones
As such the geology was subdivided into three main hydrogeological zones (GCS, 2008);

m Dolomites (Upper weathered and deeper fractured and karstic) —(Major to moderate aquifer zone):

The estimated hydraulic conductivity values for the dolomites based on pumping tests conducted are
0.25 m/d for the shallow weathered zone and 0.001 m/d where the dolomites are solid. Where cavities
occur the dolomites were estimated to have hydraulic conductivities of 6.6 m/d.

m Andesite lava — (Moderate to minor aquifer zone):

The estimated hydraulic conductivity for the Andesite lavas is in the order of 0.09 m/d. While not
apparent from the hydraulic conductivity values relative to those presented for the diabase, the Andesite
is viewed to be a more transmissive aquifer than the Diabase based on the number of boreholes with
moderate blow yields during drilling compared with the number of dry boreholes drilled in the Diabase.

m Diabase, shale and Quartzite (Minor aquifer zone):

The geometric mean of the data reflecting the diabase strata was in the order of 0.09 m/d. This is likely
over estimated due to the fact that only boreholes with sufficient water could be tested, many boreholes
drilled in the Diabase were dry.

Recharge

The major source of recharge to the aquifers in the area is rainfall the estimates of recharge on the various

hydrogeological units are provided below as a percentage of MAP (Golder, 2016).

m Dolomite: 12% of MAP;

m Andesite lava: 4.5% of MAP; and

m Diabase: 2% of MAP.

Water levels and flow directions and groundwater velocity

The GCS (2008) study found there to be suitable correlation between topography and the hydraulic head
elevation of the shallow aquifer zone to infer that groundwater flow directions are expected to mimic surface
topography and hence groundwater from the proposed tailings areas is expected to flow toward the Vaal
River.

The average water levels in the andesitic lava is 15 mbgl, while the average water level depths for the
diabase are 23.79 mbgl. The latter deeper water levels are inferred to be a consequence of reduced
hydraulic characteristics of the diabase (GCS, 2008).

The groundwater flow velocity is estimated to be in the order of 2m per year based on the parameters
outlined below.

Table 12: Seepage velocity based on field data collected by GCS (2008)

Parameter Value
Head at BH 12 (mamsl) 1302.88
Head at BH 11 (mamsl) 1294.88
Length (m) 3700
Porosity (n) (%) 3%
Hydraulic conductivity (m/d) 0.09
Vs (m/year) 2.3 m per year
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The flow velocity may increase substantially due to a steeper flow gradient imparted on the system by the
head on the tailings once operational, i.e. if the head at the tailings increases by 15 m, the expected flow
velocity could increase up to 75 m per year. With no liner this type of condition is realistic as it was seen at
the Kareerand TSF that water levels increased from 10 mbgl to <1 mbgl since initiation of the operation.

In addition, preferential flow pathways may not have been determined and as such fluid flow may be faster
than anticipated above. This data gap needs to be closed through detailed resistivity surveying of the
footprint of the TSF site.

Potential receptors

There are no current groundwater users between the proposed tailings and the Vaal River. The major
receptors (hydrological and dependent biological receptors) are inferred to be the non-perennial drainage
line that runs between the existing and proposed tailings and the Vaal River downgradient of the TSF site.

Salts associated with TSF seepage which may accumulate in the drainage line during low rainfall periods are
expected to be mobilised during wet periods and flow into the Vaal system. In addition the shallow
groundwater is inferred to leave the aquifer zone as base flow contribution to the Vaal approximately 900 m
south of the tailings.

Groundwater quality and expected seepage qualities

Water quality of boreholes proximal to the proposed tailings facility was found to be of pristine water quality
relative to the recommended limits for stock watering and domestic supply. Sulphate is a key parameter in
identifying seepage associated with oxidation of sulphide minerals in mine waste. The geometric mean of
sulphate based on the available 2008 dataset is <7 mgl/l.

Seepage water quality from the existing tailings displayed sulphate concentrations in the order of 1500 mg/l.
As such seepage from the tailings will have an impact on background groundwater concentrations and may
potentially impact on concentrations of the surface streams.

Contamination migration is expected to occur primarily in the upper weathered aquifer zone, i.e. shallower
than 20 mbgl.

Schematic conceptual hydrogeological model

The conceptual hydrogeological model described above is presented schematically in Figure 12. The
schematic depicts the conditions likely to prevail where (i) no mitigation is considered, where (ii) a liner is
installed and (iii) where other mitigation options are considered.
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Interception of Contaminated Seepage
Interception of contaminated seepage options include the following;

m  Compliant: Class C barrier system
Alternative interception techniques may include;
m Seepage capture boreholes:

The data review indicated that the andesite which underlies the proposed facility had relatively high
blow yields during drilling and moderate hydraulic conductivity values confirmed by pump testing. As a
result it is concluded that seepage capturing boreholes will be effective in this strata as a significant
radius of influence can be developed around abstraction boreholes.

Due to the proximity of the Vaal River, the seepage capturing boreholes and monitoring boreholes will
be required to be located close to the footprint of the TSF to ensure early detection of seepage and
prompt action to avoid impact on the receptor.

m Interception trench:

The drilled boreholes indicate a weathering depth of approximately 20 m. Due to the potential depth of
contaminated seepage, the installation of a trench is not deemed a viable option.

m  Pre-split (preferential pathway to interception point):

A pre-split with an interception point is viewed to be a potentially feasible strategy. The method relies
upon developing a preferential flow zone along which the contaminated seepage associated with the
tailings will be directed and abstracted via interception points (pump out boreholes drilled into the pre-
split ground).

m Sub-surface funnel and gate system:

The method relies upon developing an impermeable trench (bentonite/cement) functioning as funnel
along which contaminated seepage will be constrained to flow. Contaminated seepage can then be
intersected at a gate in the funnel.

Similarly to the construction of a trench, the funnel and gate system is not viewed to be a viable option
due to the potential depth of the seepage.

Reuse of Captured Seepage

Contaminated seepage collected via any of the above listed methods can likely be re-used as plant make-up
water.

Further Investigations Required

Confirm sinkhole risk status, especially on western side of site where the dolomite sub-outcrop will be
relatively shallow.

Source-Pathway-receptor modelling:
m Hydrogeological field study:
Geophysics

As outlined in the preceding sections, significant work has been undertaken on and proximal to the Option
4/7 footprint. However, the following gaps and associated field work requirements include;

A magnetic survey was previously conducted in vicinity of the Option 4/7 footprint in order to site
characterisation boreholes.

=
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It is recommended that a detailed resistivity survey be undertaken over the footprint to support the magnetic
survey and confirm the absence (or presence) of any large fault structures beneath the footprint.

m Thisis necessary due to the potential risk associated with any as yet unknown potential preferential
flow zone beneath the facility.

Drilling and aquifer testing

The existing drilling and aquifer testing is deemed suitable for characterisation of the aquifer. However,
should the geophysical survey identify any preferential flow zones or possibly sinkholes (particularly on the
western extent of the proposed TSF), additional drilling and testing will be required.

Hydrocensus

An update of groundwater water levels and water quality data is required in order to develop a model
representative of present conditions.

m Seepage modelling:

Seepage modelling in order to estimate the flow through the tailings impoundment. This is necessary
information to guide the numerical flow model which in turn will guide, for example, the number and
position of boreholes required for seepage capture.

m  Groundwater flow and contaminant transport model to demonstrate plume capture by alternative
options:

As described above, a detailed groundwater flow model is required in order to determine the
effectiveness of the possible mitigation strategies conceptualised.

m Development and implementation of a system-wide groundwater management plan in collaboration with
GCS work on Kareerand;

m Design of monitoring system, including rapid early warning system:
The monitoring system will be developed on completion of the recommended field work and modelling.

10.0 TSF OPTION COMPARISON AND CAPITAL COSTS

The Options Analysis Matrix, now updated to include Option 4-7, is attached in APPENDIX D. The options
analysis process found Options 3 and 4-7 to be the most favourable candidates to take forward to feasibility
evaluation.

Table 13 below provides capital costs (refer APPENDIX C for details) for the options, as well as various
geometric features:

Table 13: Comparison: - Option 3 and Option 4-7 a, b

Parameter Option 3 Option 4-7a Option 4-7b

Unlined on Dolomite Lined Unlined
Capital Cost (ZAR) excl.
fixed cost and time related | g4 144 758 0o 1,348,646,579.00 535,865,546.00
P & G items,
contingencies, VAT
(Frggtp“”t AreaRequired | g 559 395 0 8.896,806.00 8.896,806.00
Tailings Tonnage 561,000,000.00 563,000,000.00 563,000,000.00
Available (t)
Height Required (m) 72.2 85.5 85.5
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Option 3 Option 4-7a Option 4-7b
Parameter Unlined on Dolomite Lined Unlined

Pumping Distance
(tailings) — 3 x 500 mm 4,542.00 18,706.00 18,706.00
diameter steel pipes (m)

New steel pipe tailings

pipe (m) — 500 mm 13,626.00 6,759.00 6,759.00
diameter

Pumping Distance (water)

— 800 mm diameter steel 5,576.00 16,036.00 16,036.00
pipe (m)

New steel water pipe (M) — | 5 576 g9 302.00 302.00
800 mm diameter

Tonnage per m? (t/m?) 56.80 63.30 63.30
Capital per m? (ZAR excl.

fixed cost and time related 54.40 151.60 60.20

P & G items,
contingencies, VAT

Capital per t (ZAR excl.
fixed cost and time related
P & G items, 0.96 2.41 0.96
contingencies, VAT
(baselined to 560 Mt)

Note: - cost ratios shown reflect total capital costs for all works per option as per Schedule of Quantities.

The following observations are pertinent:

m Option 4-7 provides more tonnage per m? of footprint. This is because the narrower shapes results in
shorter beaches and hence a shallower depression. The larger and “squarer” option 3 footprint offers
more scope for increasing height;

m Comparing the two unlined options i.e. Option 3 and Option 4-7b, capital outlay per tonnage are similar
although Option 4-7b requires substantially less purchase of new pipe;

m A saving in operational costs can be achieved with Option 3 due to the shorter pumping distances and
the omission of a tailings pump station at the TSF; and

m The capital costs per m? are more favourable in the case of Option 3 which reflects that its footprint size
and location, as well as its geometry, offer a more favourable capital prospect, especially if raising is
considered. Moreover operational costs in terms of power consumption and maintenance will be lower.

11.0 SUSTAINABLE DEVELOPMENT CONSIDERATIONS

Sustainability of tailings deposition can be seen in two contexts by MWS. The first of these is the
sustainability of the MWS operations so as to facilitate optimum exploitation of the minerals resources
available to the company. From this perspective an affordable disposal site needs to found that can provide
for the full mining reserve of 566 million tons of tailings. A site that will have excessive capital and operating
costs will therefore render the operation unsustainable. Reserves that might otherwise be exploited will be
left in place and will need to be rehabilitated in situ.

The second perspective is from the vantage point of the community. The local environment is already
associated with mining and tailings in particular that will continue to impact on the environment for a long
time to come. These impacts may never be mitigated given the practical limitations to what can be done. A
new mega tailings facility therefore represents an opportunity for the region to bring about a significant
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improvement by removing all the current diffuse sources of potential contamination and consolidating them
into a single facility capable of storing the orphan tailings facilities dotted around the area.

The latter perspective is one that provides a context for this project. It is not so much about whether a new
tailings dam can be established but whether the project will bring about a significant net positive impact on
the social, economic and physical environment. This objective can be achieved simply by bringing economic
and social benefit by continuing to provide employment in the region. Furthermore a net positive impact can
be created by removing most of the tailings facilities in the close proximity of some communities and
replacing them with one facility suitably located to minimise impact on community quality of life.

It is therefore important to approach the project with a positive net impact in mind as well as a commitment to
engineer a new facility that will perform better than the past tailings facilities have done.

12.0 REGULATORY PROCESS

A site-specific Integrated Regulatory Process (IRP) is proposed for the Kareerand TSF taking into
consideration the below-listed key environmental legislation applicable to the proposed TSF.

Triggered activities requiring authorisation(s) in terms of relevant environmental
legislation

National Environmental Management Act (NEMA)

Should an activity listed in the EIA Regulations 983, 984 and/or 985 (of December 2014) be triggered, then
an application for Environmental Authorisation is required, supported by either a Basic Assessment or
Environmental Impact Assessment (EIA) process, outlined in the EIA Regulation 982 (of December 2014). A
preliminary list of activities that could be triggered by the proposed TSF is provided in Table 14 below.
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Table 14: Preliminary list of activities triggered in terms of the EIA Regulations

Listed Activity

Relevance to proposed TSF

GN R.983, Listed Activity 10 (alternatively, Listed Activity 46 for
expansion? of existing pipe network): The development? and related
operation of infrastructure exceeding 1000 metres in length for the bulk
transportation of sewage, effluent, process water, waste water, return
water, industrial discharge or slimes (i) with an internal diameter of
0,36 metres or more; or (ii) with a peak throughput of 120 litres per
second or more; excluding where- (a) such infrastructure is for bulk
transportation of sewage, effluent, process water, waste water, return
water, industrial discharge or slimes inside a road reserve; or (b) where
such development will occur within an urban area.

Should new slurry/return water pipelines
exceeding the trigger thresholds need to
be installed beyond the existing pipeline
servitude, outside a road reserve, then
an application for Environmental
Authorisation, supported by a Basic
Assessment, will be required for this
Listed Activity.

GN R.983, Listed Activity 11 (alternatively, Listed Activity 47 for
expansion/extension of existing electrical infrastructure): The
development of facilities or infrastructure for the transmission and
distribution of electricity- (i) outside urban areas or industrial complexes
with a capacity of more than 33 but less than 275 kilovolts.

Should electrical infrastructure exceeding
the trigger thresholds need to be installed
to provide power for, e.g. pump systems,
then an application for Environmental
Authorisation, supported by a Basic
Assessment, will be required for this
Listed Activity.

GN R.983, Listed Activity 13: The development of facilities or
infrastructure for the off-stream storage of water, including dams and
reservoirs, with a combined capacity of 50000 cubic metres or more,
unless such storage falls within the ambit of activity 16 in Listing Notice 2
of 2014.

Should the return water dam associated
with the TSF exceed a capacity of 50000
cubic metres, then an application for
Environmental Authorisation, supported
by a Basic Assessment, will be required.

GN R.983, Listed Activity 24 (alternatively Listed Activity 54 for
lengthening of existing roads): The development of- (ii) a road with a
reserve wider than 13, 5 meters, or where no reserve exists where the
road is wider than 8 metres.

Should a road wider exceeding the listed
trigger thresholds need to be constructed
to access the proposed TSF, then an
application for Environmental
Authorisation, supported by a Basic
Assessment, will be required for this
Listed Activity.

GN R.983, Listed Activity 46: The expansion and related operation of
infrastructure for the bulk transportation of sewage, effluent, process
water, waste water, return water, industrial discharge or slimes where the
existing infrastructure- (i) has an internal diameter of 0,36 metres or
more; or (ii) has a peak throughput of 120 litres per second or more; and
(a) where the facility or infrastructure is expanded by more than 1000
metres in length; or (b) where the throughput capacity of the facility or
infrastructure will be increased by 10% or more; excluding where such
expansion- (aa) relates to transportation of sewage, effluent, process
water, waste water, return water, industrial discharge or slimes within a
road reserve.

In the event that existing slurry/return
water pipelines are expanded outside a
road reserve resulting in exceedances of
the mentioned trigger thresholds, then an
application for Environmental
Authorisation, supported by a Basic
Assessment, will be required for this
Listed Activity.

GN R.983, Listed Activity 47: The expansion of facilities or infrastructure
for the transmission and distribution of electricity where the expanded
capacity will exceed 275 kilovolts and the development footprint will
increase.

Should existing electrical infrastructure
be expanded beyond the trigger
thresholds to supply power to the
proposed TSF operation, then an
application for Environmental
Authorisation, supported by a Basic
Assessment, will be required.

1w

expansion” means the modification, extension, alteration or upgrading of a facility, structure or infrastructure at which an activity takes

place in such a manner that the capacity of the facility or the footprint of the activity is increased

2"development” means the building, erection, construction or establishment of a facility, structure or infrastructure, including associated
earthworks or borrow pits, that is necessary for the undertaking of a listed or specified activity, including any associated post
development monitoring, but excludes any modification, alteration or expansion of such a facility, structure or infrastructure, including
associated earthworks or borrow pits, and excluding the redevelopment of the same facility in the same location, with the same capacity

and footprint
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Listed Activity

Relevance to proposed TSF

GN R.983, Listed Activity 54: The widening of a road by more than

6 metres, or the lengthening of a road by more than 1 kilometre- (i) where
the existing reserve is wider than 13,5 meters; or (ii) where no reserve
exists, where the existing road is wider than 8 metres.

Where existing roads will be lengthened
by more than 1 km to provide access to
the proposed TSF, then an application for
Environmental Authorisation, supported
by a Basic Assessment, will be required
for this Listed Activity.

GN R.984, Listed Activity 15: The clearance of an area of 20 hectares or
more of indigenous vegetation®.

In all likelihood indigenous vegetation will
be cleared over an area in excess of 20
ha, during preparation of the TSF
footprint, and hence an application for
Environmental Authorisation, supported
by a full EIA, will be required.

GN R.985, Listed Activity 12: The clearance of an area of 300 square
metres or more of indigenous vegetation except (a) In Eastern Cape,
Free State, Gauteng, Limpopo, North West and Western Cape
provinces...iv. On land, where, at the time of the coming into effect of this
Notice or thereafter such land was zoned open space, conservation or
had an equivalent zoning.

The current zoning of the land associated
with TSF Options 3 and 4/7 needs to be
confirmed to determine whether this
Listed Activity is triggered or not

Since an activity listed in GN R.984 is likely to be triggered, a full EIA process in terms of GN R.982 will need
to be conducted, in support of an application for Environmental Authorisation in terms of the NEMA.

National Environmental Management Waste Act (NEMWA)
The proposed TSF will trigger the following Waste Management Activity listed in GN R.921 of

November 2013, as amended by GN R.633 of July 2015:

m GN R.921, Category B, Activity 4(11): The establishment or reclamation of a residue stockpile or
residue deposit resulting from activities which require a mining right, exploration right or production right
in terms of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002).

Since a Category B activity is triggered, a full EIA process in terms of GN R.982 will need to be conducted, in
support of an application for a Waste Management Licence in terms of the NEMWA.

In support of the application for a Waste Management Licence, it will need to be ensured that the
requirements of the Regulations regarding the Planning and Management of Residue Stockpiles and Reside
Deposits from a Prospecting, Mining, Exploration or Production Operation (GN R.632 of July 2015) are
adhered to. These Regulations have detailed provisions on the management of residue stockpiles and

deposits, including:
m  Assessment of impacts;

m  Analysis of the risks relating to the management thereof;

m Characterisation and classification of the waste material to identify any potential risks to health, safety

and the environment;

m Site selection and designs; and

m Duties of Mining Rights holders regarding construction and operation; designs; water monitoring;
preventative or remedial environmental measures; dust pollution and erosion; rehabilitation;
maintenance and repair; monitoring and reporting; and decommissioning, closure and post closure

management.

3 "indigenous vegetation” refers to vegetation consisting of indigenous plant species occurring naturally in an area, regardless of the
level of alien infestation and where the topsoil has not been lawfully disturbed during the preceding ten years
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National Water Act (NWA), (Act 36 of 1998)
The NWA lists the following eleven water uses in Section 21 of the Act:

a) Taking water from a water resource;

b) Storing water;

C) Impeding or diverting the flow of water in a watercourse;

d) Engaging in a stream flow reduction activity contemplated in Section 36;

e) Engaging in a controlled activity identified as such in Section 37(1) or declared under Section 38(1);

f) Discharging waste or water containing waste into a water resource through a pipe, canal, sewer, sea
outfall or other conduit;

0) Disposing of waste in a manner which may detrimentally impact on a water resource;

h) Disposing in any manner of water which contains waste from, or which has been heated in, any
industrial or power generation process;

i) Altering the bed, banks, course or characteristics of a watercourse;

)] Removing, discharging or disposing of water found underground if it is necessary for the efficient

continuation of an activity or for the safety of people; and
k) Using water for recreational purposes.

The proposed TSF will trigger a number of water uses in terms of Section 21 of the NWA: The application for
a Water Use Licence in terms of the NWA would need to include, along with the relevant application forms, a
technical supporting document, containing the relevant information required by the Department of Water and
Sanitation (DWS) to inform the decision-making process. Such information would be similar to that listed in
GN R.632 of July 2015.

Furthermore, the technical supporting document and especially the design of the facility would need to
address the requirements of the Regulations on Use of Water for Mining and Related Activities aimed at the
Protection of Water Resources (GN R.704 of June 1999), published under the NWA.

The TSF will in all likelihood need to be licensed as a dam with a safety risk in terms of Section 117 of the
NWA, i.e. a dam which can contain, store or dam more than 50 000 cubic metres of water, whether that
water contains any substance or not, and which has a wall of a vertical height of more than five metres,
measured as the vertical difference between the lowest downstream ground elevation on the outside of the
dam wall and the non-overspill crest level or the general top level of the dam wall.

National Nuclear Regulatory Act (NNRA)

Since the tailings contain radioactive elements, it is likely that the facility will be deemed to be a controlled
area in terms of the NNRA; a Certificate of Registration (CoR) for the proposed TSF will therefore need to be
obtained from the National Nuclear Regulator (NNR). As part of this process, a risk assessment will need to
be conducted by a suitably qualified person.

National Heritage Resources Act (NHRA)

A Phase 1 heritage impact assessment (HIA) will need to be conducted on the footprint of the proposed TSF
and related infrastructure (e.g. pipeline / road servitudes), to confirm if any heritage resources stand to be
affected.

12.1.1 Recommended process to be followed

It is recommended that an integrated application for Environmental Authorisation and Waste Management
Licence be applied for; one and the same EIA process could be used to support the integrated application.
Furthermore, it is recommended that one public consultation process be followed for both the integrated

=
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application for Environmental Authorisation and Waste Management Licence, and the application for a Water
Use Licence. The radiation risk assessment and Phase 1 HIA can be conducted as part of the specialist
studies during the EIA process.

The EIA and public consultation process will therefore be the key regulatory vehicle that will be used to meet
the various legislative requirements.

The EIA process must comply with the requirements of Appendix 3 of GN R.982; the independent
Environmental Assessment Practitioner (EAP) should pay particular attention to:

m Consideration of alternatives; which is a detailed assessment that requires application of full EIA
assessment methodology;

m Rigour of scientific information required to inform planning and understanding of whether proposed
mitigation measures are sustainable;

m Requirement for cumulative assessment of impact; and

m Obligation to provide a reasoned opinion on authorisation and conditions which should be attached to
the authorisation.

All specialist reports need to comply with Appendix 6 of GN R.982. In the event that specialists belong to the
same company as the EAP, it could be a requirement of the competent authority for the applicant to make
provision for external review of such specialist reports.

The public consultation process should be aligned with the requirements of Chapter 6 of GN R.982, and as a
minimum should consist of the following tasks:

m  Consultation with:
= Competent Authorities;

=  State departments that administer a law relating to a matter affecting the environment relevant to
the application;

= Organs of state which have jurisdiction in respect of the activity to which the application relates; and
® Interested and Affected Parties (I&APS).

m Opening and maintaining a register of I&APS;

m Placing site notices at the preferred and alternative sites;

m  Giving written notice to:

®= The occupiers of the site and, where AGA is not the owner or person in control of the site on which
the activity is to be undertaken, the owner or person in control of the site where the activity is to be
undertaken or alternative sites;

= Owners, persons in control of, and occupiers of land adjacent to the site where the activity is or is to
be undertaken or to any alternative site where the activity is to be undertaken;

®=  The municipal councillor of the ward in which the site or alternative site is situated and any
organisation of ratepayers that represent the community in the area;

®=  The municipality which has jurisdiction in the area; and
=  Any organ of state having jurisdiction in respect of any aspect of the activity.
m Placing an advertisement in one local newspaper;

m Placing draft reports in the public domain for 30 day comment periods;

=
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m Conducting at least one public meeting; and

m Compiling a comment and response report, which records all comments made by I&APs during the
process, including responses to such comments and records of meetings.

In accordance with the aims of the recent legislative changes, implementation of the “one environmental
system”, should enable all authorisations to be granted within a period of 300 days.

12.1.2 Competent Authorities

It is Golder’s understanding that MWS has acquired Mining Rights to undertake tailings reclamation.
Therefore, it is argued that the proposed TSF is directly related to the extraction and processing of a mineral
resource. Based hereon and the provisions of Section 24C* of NEMA, as amended, we believe that the
relevant Competent Authority for the Environmental Authorisation and the Waste Management Licence will
be the Department of Mineral Resources (DMR). However, based on Golder’s recent experience, the DMR
may not agree with this interpretation, especially if the land on which the proposed TSF will be developed is
not covered by a Mining Right. If this is the case, the DMR may insist that the relevant applications be
submitted to the Department of Environmental Affairs (DEA). This aspect will need to be confirmed with the
authorities, prior to submission of the relevant application forms.

The Competent Authority for the Water Use Licence Application (WULA) is the Department of Water and
Sanitation (DWS). As part of both the WULA and Waste Management Licence Application (WMLA), the
design of the proposed TSF will need to be reviewed by the DWS. It is therefore recommended that one and
the same design review meeting be requested for both applications. Furthermore, in the event that AGA
proposes to construct a barrier design alternative to the requirements of the waste regulations, it is
recommended that an upfront meeting be held with the DWS engineering department.

With regard to the applications for the NNRA CoR, the relevant Competent Authority will be the National
Nuclear Regulator (NNR).

The Phase 1 HIA (heritage impact assessment) will be submitted to the North West Provincial Heritage
Resources Authority.

12.1.3 Other

Major hazard installation

It will need to be determined if the proposed TSF is deemed as a major hazard installation in terms of the
Major Hazard Installation Regulations (MHI Regulations) published in terms of the Occupational Health and
Safety Act.

According to the document titled “Explanatory Notes on the Major Hazard Installation Regulations”, dated
April 2005, issued by the Department of Labour, there are two reasons that can determine when an
installation is a major hazard installation (MHI). The first reason is when there is more than the prescribed
guantity of a substance. The quantities and type of substances are prescribed in the General Machinery
Regulation 8 and its Schedule A, on notifiable substances. The second reason is where substances are
produced, used, handled or stored in such a form and quantity that it has the potential to cause a major
incident. The important issue is the potential of an incident and not whether the incident is a major incident or
not. The potential will be determined by the risk assessment.

Furthermore, in terms of the Regulations, a “major incident” means an occurrence of catastrophic
proportions, resulting from the use of plant or machinery, or from activities at a workplace. The Department’s
explanatory document indicates that it is impossible to put a specific value to “catastrophic” because it will

4 “_.the Minister responsible for mineral resources must be identified as the competent authority in terms of subsection (1) where the
listed or specified activity is directly related to— (a) prospecting or exploration of a mineral or petroleum resource; or (b) extraction and
primary processing of a mineral or petroleum resource.”
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always differ from person to person and from place to place; however, when the outcome of a risk

assessment indicates that there is a possibility that the public will be involved in an incident, then the incident
can be seen as catastrophic.

Based on the above, it is recommended that a risk assessment be conducted by a suitably qualified person
to determine whether the proposed TSF (at the selected site — option 3 or 4/7) qualifies as a MHI or not.

Servitude rights registration

Should additional pipeline or access road servitudes be required, over and above those associated with the
existing pipe and road network, servitude rights will need to be registered at the Deeds Office.

Land rezoning

The current land zoning of the site options 3 and 4/7 will need to be confirmed through consultation with the
Municipality. It is only at this stage that the need for rezoning for the TSF footprint can be confirmed.

The proposed IRP process for Kareerand TSF Expansion is outlined in Figure 13.
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Figure 13: Proposed integrated regulatory Process for Kareerand TSF expansion project

12.1.4 Gap analysis of existing environmental baseline information

Based on a review of the existing baseline information generated for the MWS TSF reworking project and

contained within the final EIA report, dated November 2008, and supporting specialist studies, the following
data gaps exists.
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It is important to note that site option 1 assessed in the 2008 studies is the same as site option 3 for the new
TSF, and that site option 2 (i.e. the current Kareerand TSF locality) in the 2008 study is adjacent to the
current site option 4/7 (see Figure 4).

Surface water

A hydrological assessment was done in 2008 for the MWS TSF reworking project. The purpose of the
assessment was to indicate the catchments characteristics as well as to recommend the preferred site for
the location of the Kareerand TSF. A risk assessment of the water resources that may be impacted by the
proposed activities was also conducted.

In going forward, the catchment characteristics associated with site options 3 and 4/7 will need to be updated
with the latest available information, and an impact assessment conducted and mitigation measures
proposed, based on the proposed locality and design of the TSF, for the different site options. Statements
will also need to be made on the ability of the TSF to comply with the requirements of Regulations GN
R.704, especially with regard to design capacity. Furthermore, the assessment needs to make provision for
recommended storm water management measures to be implemented at the proposed TSF as well as any
recommendations on updates to the current monitoring programme, so as to ensure that performance of the
implementation of the relevant mitigation measures can be measured. It is not foreseen that a floodline
determination will be needed for either of the sites.

Groundwater

Already discussed in section 9.2 Environmental attributes of preferred alternatives.

Soils, land capability and land use

A soils, land capability and land use investigation was conducted in 2008, covering the area associated with
site option 3. As minimum, it is suggested that a suitably qualified specialist reviews the previous study
report, conducts a site visit, and based thereon, compile a professional opinion on the adequacy of the
baseline information already collated for this site, for the purposes of the permitting of the new TSF.

A new saoils, land capability and land use investigation for site option 4/7 will however need to be conducted
by a suitably qualified specialist, as this area was not covered in the previous investigation. The study will
need to cover any other Greenfield footprints associated with the proposed development, such as new
pipeline routes (and servitudes), powerlines, access roads, etc.

Terrestrial ecology

A flora sensitivity analysis and faunal assessment were conducted in 2008, covering the area associated
with site option 3. A site investigation was conducted for the flora sensitivity assessment; however, the
season in which the study was undertaken is not stipulated in the report. The faunal assessment focussed
on the availability of potential habitat for the red data species likely to occur in the study area. As a result of
the timing of the site visit (29-30 September 2008), no trapping or active collecting of any animal group was
done during this survey. Animals observed were noted, and investigations focused on habitat assessment.

As with the soils, land capability and land use investigation, it is recommended that a suitably qualified
specialist reviews the previous study reports, conducts a site visit, and based thereon, compile a
professional opinion on the adequacy of the baseline information already collated for this site, for the
purposes of the permitting of the new TSF. Furthermore, any updates to existing literature relevant to the
study area must be taken into account.

A new flora and fauna survey for site option 4/7 must be conducted by a suitably qualified specialist, as this
area was not covered in the previous investigation. The study will need to cover any other Greenfield
footprints associated with the proposed development, such as new pipeline routes (and servitudes),
powerlines, access roads, etc. It is recommended that both a dry season and wet season survey be carried,
if possible.
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Wetlands

A wetland investigation was undertaken for the 2008 EIA for the initial Kareerand TSF. Detailed field
investigations were undertaken on the wetlands associated with site option 1 and site option 2, as well as
along the proposed pipeline routes. Since the study area for this investigation includes both site options
under consideration for the new TSF (i.e. site options 3 and 4/7), it is recommended that only a specialist
opinion on the adequacy of the existing information is required for the permitting of the new facility.

Air quality

An air quality study was conducted in 2008 for the TSF reworking project. The study focussed on the impacts
associated with the sulphination plant and Kareerand TSF. As part of this study, air dispersion modelling was
done for site option 1 (i.e. current site option 3); however, the model will need to be updated to take into
consideration current baseline concentrations as well as the design of the new TSF. Furthermore, air
dispersion modelling will need to be undertaken for site option 4/7. Based on the results of the modelling,
mitigation measures will need to made and the existing air quality management plan (AQMP) for the MW S
reworking project updated.

Cultural and heritage resources

A phase 1 heritage impact assessment was conducted for site option 3. The existing information generated
in this study can be used for the purposes of the proposed TSF permitting process. However, a phase 1 HIA
will need to be conducted for site option 4/7, as the previous study did not cover this area.
Socio-economic

A social impact assessment (SIA) was not conducted for the initial Kareerand TSF. Since a portion of site
option 4/7 for the new TSF is located on community-owned land and the establishment of a new TSF in the
Stilfontein area has the potential to impact on the local community, specifically with regard to dust, and the
establishment of the facility will lead to permanent sterilisation of land, it is recommended that a project-
specific SIA be conducted.

Noise and vibration

A noise survey was carried out at site option 1 and site option 2 in 2008. The existing information generated
in this study can be used for the purposes of the proposed TSF permitting process.

Visual

A visual assessment was conducted for both site options 1 and 2 in 2008. The existing information
generated in this study can be used for the purposes of the proposed TSF permitting process.

Closure and rehabilitation

Closure objectives and measures will need to be compiled for inclusion into the EMPr for the new TSF.
Furthermore, the existing closure plan and costing for the MWS tailings reworking project will need to be
updated to include the new TSF.

Other

A project-specific integrated regulatory process was compiled for the project. Based on the IRP, the following
additional specialist studies will be required for the project:

m Arisk assessment in terms of the National Nuclear Regulator Act; and

m Arisk assessment in terms of the Major Hazard Installation Regulations published in terms of the
Occupational Health and Safety Act.

It is suggested that the risk assessments be conducted on the preferred site only, unless such information is
considered as critical inputs into the site selection process.
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13.0 PROJECT IMPLEMENTATION ROAD MAP, CONCLUSIONS AND
RECOMMENDATIONS

Golder has developed a roadmap for the implementation of the Kareerand TSF Expansion. It is proposed
that further technical investigations be conducted on the preferred alternative options and that regulatory
consultation takes place to confirm that the alternatives are viable. Further engineering, specialist
investigation and integrated regulatory processes can be initiated to develop the Kareerand TSF expansion.

The process is highlighted in Figure 14.
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Figure 14: Kareerand TSF expansion roadmap
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The following specialist studies will be required for the permitting process of the proposed TSF:
m Surface water assessment, which addresses:

= Catchment characteristics;

= Compliance with the requirements of Regulations GN R.704;

= Storm water management; and

= Recommendations on updates to the current monitoring programme.
m Groundwater assessment:

m Specialist opinions on the adequacy of existing baseline information for the purposes of permitting the
new TSF, for:

=  Soils, land capability and land use for site option 3;
® Flora and fauna for site option 3; and

= Wetlands for site option 3 and site option 4/7.

m Soils, land capability and land use investigation for site option 4/7, including any other greenfield
footprints associated with the proposed development, such as new pipeline routes (and servitudes),
powerlines, access roads, etc.;

m Flora and fauna assessment for site option 4/7, including any other greenfield footprints associated with
the proposed development, such as new pipeline routes (and servitudes), powerlines, access roads,
etc.;

m  Air quality impact assessment, which includes:

= Updating the air dispersion model for site option 3, to take into consideration current baseline
concentrations as well as the design of the new TSF;

®  Conduct air dispersion modelling for site option 4/7; and
= Recommended mitigation measures, based on the results of the modelling.
m Phase 1 heritage impact assessment for site option 4/7;
m Social impact assessment;
m Updates to the MWS closure plan and costing;
m Arisk assessment in terms of the National Nuclear Regulator Act; and

m Arisk assessment in terms of the Major Hazard Installation Regulations published in terms of the
Occupational Health and Safety Act (for site options 3 and 4/7).

It is important to note that all specialist reports need to comply with Appendix 6 of GN R.982, and must
contain:

m Details of-the specialist who prepared the report; and the expertise of that specialist to compile a
specialist report including a curriculum vitae;

m Adeclaration that the specialist is independent in a form as may be specified by the competent
authority;

m Anindication of the scope of, and the purpose for which, the report was prepared;

=

November 2016 €" - Golder
Report No. 1535687-308423-1 59 L7 Associates



PROJECT CHARTER FOR THE KAREERAND TSF EXPANSION
PROJECT

m The date and season of the site investigation and the relevance of the season to the outcome of the
assessment;

m Adescription of the methodology adopted in preparing the report or carrying out the specialised
process;

m The specific identified sensitivity of the site related to the activity and its associated structures and
infrastructure;

m Anidentification of any areas to be avoided, including buffers;

m A map superimposing the activity including the associated structures and infrastructure on the
environmental sensitivities of the site including areas to be avoided, including buffers;

m Adescription of any assumptions made and any uncertainties or gaps in knowledge;

m Adescription of the findings and potential implications of such findings on the impact of the proposed
activity, including identified alternatives on the environment;

m  Any mitigation measures for inclusion in the EMPr;
m  Any conditions for inclusion in the environmental authorisation;
m Any monitoring requirements for inclusion in the EMPr or environmental authorisation;

m Areasoned opinion as to whether the proposed activity or portions thereof should be authorised; and if
the opinion is that the proposed activity or portions thereof should be authorised, any avoidance,
management and mitigation measures that should be included in the EMPr, and where applicable, the
closure plan;

m Adescription of any consultation process that was undertaken during the course of preparing the
specialist report;

m A summary and copies of any comments received during any consultation process and where
applicable all responses thereto; and

m  Any other information requested by the competent authority.

In the event that specialists belong to the same company as the EAP conducting the EIA, it could be a
requirement of the competent authority for AGA to make provision for external review of specialist reports.
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APPENDIX A

Site selection process maps
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- PROCTOR DENSITY AT OMC TO +2% OF OMC
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TYPICAL LINER DETAIL ON EMBANKMENT
NT.S

STORM WATER DIVERSION
TRENCH AND BERM

DRAIN BERM CONSTRUCTED TO 8000 mm

CONTAIN FILTER MATERIAL
COMPACTED TO 90% STANDARD 200 mm THICK LAYER OF COARSE TAILINGS FROM 200 mm THICK LAYER OF GRADED
PROCTOR DENSITY AT OMC TO GRADED FILTER SAND AS PER CYCLONE UNDERFLOW TO PEA GRAVEL AS PER THE GRADING
+2% AT OMC THE GRADING PROVIDED: PROTECT FILTER SAND ENVELOPE PROVIDED:
D15: 0.138 mm, D85: 0.680 mm CONTAMINATION AND BLINDING D15: 2.5 mm, D85: 10.5 mm
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TRENCH FILLED WITH GRADED WASHED I\ /\ OMC. SUBGRADE SHALL MEET THE PERMEABILITY

REQUIREMENT OF NOT EXCEEDING 1 x 10 cm/s

STONE AS PER THE GRADING ENVELOPE R
PROVIDED UP TO 200 mm BELOW EXCAVATION 1000 g/m* NON WOVEN NEEDLE
CREST. D15: 13.5 mm, D85: 32.5 mm 160 mm@ PE100 PN16 HDPE PIPE PUNCHED PROTECTION
WITH 4X 15mm @ HOLES 100 mm THICK SAND GEOTEXTILE PLACED BETWEEN
DRILLED ONTO THE TOP HALF BEDDING LAYER TO LAY THE GEOMEMBRANE AND THE
OF THE PIPE EVENLY SPACED PIPE AS PER SANS 1200L B GRADED WASHED STONE

TYPICAL BLANKET DRAIN DETAIL
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466 Mt 70m HIGH 5 L ! 3100 mm
560 Mt 86m HIGH / 4 : .

1.5mm HDPE DOUBLE
TEXTURED CO-EXTRUDED
GEOMEMBRANE DRAIN BERM CONSTRUCTED TO

CONTAIN FILTER MATERIAL
COARSE TAILINGS FROM CYCLONE COMPACTED TO 90% STANDARD

UNDER FLOW TO PROTECT FILTER
PROCTOR DENSITY AT OMC TO 2%
140 mm SAND CONTAMINATION AND BLINDING WATER OMC
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GEOMEMBRANE AND GRADED 5 f
WASHED STONE N =, > 100mm THICK LAYER OF GRADED
PEA GRAVEL AS PER THE
GRADING ENVELOPE PROVIDED:
D85: 2.5 mm, D85: 10.5 mm
LOW PERMEABLE SUBGRADE TO BE CONSTRUCTED \
IN 150mm LAYERS COMPACTED TO 98% MOD AASHTO A\N N> TRENCH FILLED WITH GRADED
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MEET THE PERMEABILITY REQUIREMENT OF NOT 160 mm@ PE100 PN16 HDPE PIPE NN BEDDING LAYER TO ENVELOPE PROVIDED UP TO 100 mm
BELOW EXCAVATION CREST:

LAY PIPE AS PER ) :
SANS 120008 D15: 13.5mm, D85: 32.5mm
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PI;iﬂEA_IfJ‘PI'% LMAVI\\IJ?' LOW PERMEABLE SUBGRADE %@ 7 & AN ///\\ 74 LD 100 mm THICK LAYER OF
CONSTRUCTED IN 150 mm LAYERS COMPACTED TO 2 HMALF OF THE GRADED PEA GRAVEL AS PER
98% STANDARD MOD AASHTO AT OMC TO 2% WET 7 //\//\//\/ D EVENLY GRADING ENVELOPE PROVIDED:
OF OMC. SUBGRADE SHALL MEET THE A v
PERMEABILITY REQUIREMENT OF NOT EXCEEDING

D15: 2.5 mm, D85: 10.5 mm
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NT.S
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DRAIN BERM CONSTRUCTED TO 8000 mm

CONTAIN FILTER MATERIAL
COMPACTED TO 90% STANDARD 200 mm THICK LAYER OF COARSE TAILINGS FROM 200 mm THICK LAYER OF GRADED
PROCTOR DENSITY AT OMC TO GRADED FILTER SAND AS PER CYCLONE UNDERFLOW TO PEA GRAVEL AS PER THE GRADING
+2% AT OMC THE GRADING PROVIDED: PROTECT FILTER SAND ENVELOPE PROVIDED:
D15: 0.138 mm, D85: 0.680 mm CONTAMINATION AND BLINDING D15: 2.5 mm, D85: 10.5 mm
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¥ STONE AS PER THE GRADING ENVELOPE k , REQUIREMENT OF NOT EXCEEDING 1x 10 cm/s
PROVIDED UP TO 200 mm BELOW EXCAVATION 1000 g/m? NON WOVEN NEEDLE
CREST. D15: 13.5 mm, D85: 32.5mm 160 mm@ PE100 PN16 HDPE PIPE PUNCHED PROTECTION
WITH 4X 15mm @ HOLES 100 mm THICK SAND GEOTEXTILE PLACED BETWEEN
DRILLED ONTO THE TOP HALF BEDDING LAYER TOLAY  THE GEOMEMBRANE AND THE
OF THE PIPE EVENLY SPACED PIPE AS PER SANS 1200L B GRADED WASHED STONE
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IN 150mm LAYERS COMPACTED TO 98% MOD AASHTO N \ D TRENCH FILLED WITH GRADED
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SANS 1200LB
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ONTO THE TOP HALF OF THE
PIPE SPACED EVENLY
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Eugf COARSE TAILINGS FROM GRADED FILTER SAND AS
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Hosnytal

R

RN,

- OOON
IR L R
>/ \\//\\\//\\\//\\//\\\//\\\//\\\//\\\//\\/ N < SKUAATAYS ProTecTion GeoTexTLe
RIS NN
TRENCH FILLED WITH GRADED S35 3 2 D Z OV
WASHED STONE AS PER GRADING /\\ QLA % /\//\ /\\//\\\\ \\/\\,\\ 1000 g NON-WOVEN NEEDLE
LIMIT OF oW excavATon oresr. AU & & PROTECTION GEOTEXTILE PLAGED

DOLOMITIC STORM WATER DIVERSION D15: 13.5mm, D85: 32.5mm N > RN
GEOLOGY \/\\\/\\\é?/\\\// \\\/ \\/ S /,\/ 74 < : < 74 EMBANKMENT FILL MATERIAL
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OPTION 4-7 TSF
466 Mt 70m HIGH
560 Mt 86m HIGH

4 X 500mm DIAMETER HDPE
| TAILINGS DELIVERY
PIPELINES FROM EXISTING
- | PRESSURE BREAK STATION
TO RING FEED

JUNCTION OF NEW
DIVERSION PIPES TO
EXISTING PIPELINES

EXISTING PRESSURE
: / BREAKER PLANT AND
: i / / | 3 x 500mm DIAMETER
] ; / MILD STEEL TAILINGS RETURN WATER DAMS

A
2 M [ / / ‘ DELIVERY PIPELINES
— ] y ‘ ‘ / ! FROM MWS PLANT TO
| ‘ / PRESSURE BREAKER
¢ ‘ 4 PLANT

NEW RETURN WATER DAMS
AND PUMP STATION

STARTER WALL

o 4 NEW 800mm DIAMETER
32 il =/ = MILD STEEL RETURN
R, M- i f PIPELINE TO MWS
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MWS PROPERTY

RETURN
WATER BARGE
AND PIPELINE

-

X

OPTION 4-7 TSF
540 Mt 70m HIGH
560 Mt 73m HIGH

STORM WATER DIVERSION
TRENCH AND BERM

DRAIN BERM CONSTRUCTED TO

8000 mm

CONTAIN FILTER MATERIAL

COMPACTED TO 90% STANDARD
PROCTOR DENSITY AT OMC TO

200 mm THICK LAYER OF
GRADED FILTER SAND AS PER

+2% AT OMC THE GRADING PROVIDED:

K

STARTER OR
PERIMETER
EMBANKMENT

D15: 0.138 mm, D85: 0.680 mm

7 7,
R,

RO
NSNS
U ANONY
TRENCH FILLED WITH GRADED WASHED IN /\\(\\
STONE AS PER THE GRADING ENVELOPE YA
PROVIDED UP TO 200 mm BELOW EXCAVATION
CREST. D15: 13.5mm, D85: 32.5 mm 160 mm@ PE100 PN16 HDPE PIPE
WITH 4X 15mm @ HOLES
DRILLED ONTO THE TOP HALF
OF THE PIPE EVENLY SPACED

COARSE TAILINGS FROM
CYCLONE UNDERFLOW TO
PROTECT FILTER SAND
CONTAMINATION AND BLINDING

200 mm THICK LAYER OF GRADED
PEA GRAVEL AS PER THE GRADING
ENVELOPE PROVIDED:

D15: 2.5 mm, D85: 10.5 mm

PROTECTION GEOTEXTILE
ANCHORED BY DRAIN BERM

3
¢ SANANANNANNAANNNMNN
\\\//\\\/,\\\/\\\/\\\,\\\/\\\,\\\/\\

e
300mm THICK LOW PERMEABLE SUBGRADE TO BE
CONSTRUCTED IN 150 mm LAYERS COMPACTED TO
98% MOD AASHTO DENSITY AT OMC TO +2% OF
OMC. SUBGRADE SHALL MEET THE PERMEABILITY
, REQUIREMENT OF NOT EXCEEDING 1 x 10® cmis

1000 g/m? NON WOVEN NEEDLE

PUNCHED PROTECTION

100 mm THICK SAND GEOTEXTILE PLACED BETWEEN

BEDDING LAYER TOLAY  THE GEOMEMBRANE AND THE

PIPE AS PER SANS 1200L B GRADED WASHED STONE

TYPICAL BLANKET DRAIN DETAIL

N.T.S

3100 mm

DRAIN BERM CONSTRUCTED TO

CONTAIN FILTER MATERIAL
COARSE TAILINGS FROM CYCLONE COMPACTED TO 90% STANDARD

UNDER FLOW TO PROTECT FILTER 9,
SAND CONTAMINATION AND BLINDING CV'X?E;OCTM%ENSITY ATOMCTO 2%

PROTECTION GEOTEXTILE
ANCHORED BY DRAIN BERM

AN

SRR AN

£ :

1000 g/m? NON WOVEN NEEDLE
PUNCHED PROTECTION

GEOTEXTILE

PLACED BETWEEN

GEOMEMBRANE AND GRADED

WASHED STONE

R S

I O

QKA L o THIOK LAYER OF GRADED
FILTER SAND AS PER THE
GRADING ENVELOPE PROVIDED:
D15: 0.138 mm, D85: 0.60 mm

100mm THICK LAYER OF GRADED
PEA GRAVEL AS PER THE

GRADING ENVELOPE PROVIDED:

D85: 2.5 mm, D85: 10.5 mm
LOW PERMEABLE SUBGRADE TO BE CONSTRUCTED
IN 150mm LAYERS COMPACTED TO 98% MOD AASHTO
DENSITY AT OMC TO +2% OF OMC. SUBGRADE SHALL
MEET THE PERMEABILITY REQUIREMENT OF NOT
EXCEEDING 1x10°® cm/s

TRENCH FILLED WITH GRADED
WASHED STONE AS PER GRADING
ENVELOPE PROVIDED UP TO 100 mm
BELOW EXCAVATION CREST:

D15: 13.5mm, D85: 32.5mm

100mm THICK SAND
BEDDING LAYER TO
LAY PIPE AS PER
SANS 1200LB

160 mm@ PE100 PN16 HDPE PIPE
WITH 4x15mm @& HOLES DRILLED
ONTO THE TOP HALF OF THE
PIPE SPACED EVENLY

TYPICAL TOE DRAIN DETAIL

N.T.S

2800 mm
200 mm THICK LAYER OF
COARSE TAILINGS FROM GRADED FILTER SAND AS

CYCLONE UNDERFLOW TO
PER THE GRADING
PROTECT FILTER SAND ENVELOPE PROVIDED: D15:

CONTAMINATION 138 mm, D85: 0.680mm
4 ‘

iy N NOAZMAMMNNN
e L L |

3 X 500mm DIAMETER HDPE
TAILINGS DELIVERY

PIPELINES FROM EXISTING
MWS PLANT TO RING FEED

NEW RETURN WATER DAMS - i1
AND PUMP STATION = -
- | ] n I
1 R RN
F - : \/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/ % NN PROTECTION GEOTEXTILE
NN IO ¢ YN/, ANCHORED BY DRAIN BERM
¥ I LRIRLRLRLRIAIR \//\\{/ \// 7. N \\\/\\\/\ -~ N\ /\\//\\/./\\/4\\4\\4\\4\‘

L ! H i WASHED SN A% AR S R : R RIS
| : u -r ENVELOPE PROVIDED UP TO 100 mm \\/\\ N \\ NN \\/\ ”

\)

KRR \¢ 1000 g/m? NON-WOVEN NEEDLE

NN . SO . ;

BELOW EXCAVATION CREST: G / \\\//\\\//\\\//\\\ \\/ /\' N S R Z ,\\\/ Eg%igﬂmgﬁggiﬁghim? &
D15: 13.5mm, D85: 32.5mm ) //_,\//\\///\\ 7/ \/\.\,\ & //\///// R EMBANKMENT FILL MATERIAL

R R

CONSTRUCTED N 150 mm LAYERS COMPACTED T6 SR ,,/>\\///\\\/\\\///\\/ SR : GRADED PEA GRAVEL A

STARTER WALL

QA
N\ /\\/\ \\ ia GRADED PEA GRAVEL AS PER
98% STANDARD MOD AASHTO AT OMC TO 2% WET LY g GRADING ENVELOPE PROVIDED:
OF OMC. SUBGRADE SHALL MEET THE '\

D15: 2.5 mm, D85: 10.5 mm

U

SO
DOLOMITIC PERMEABILITY REQUIREMENT OF NOT EXCEEDING 7 \//\\//\\/
GEOLOGY 1x10° cmis '\/,>/

FAULT LINE IN
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3 x 500mm DIAMETER

MILD STEEL TAILINGS
DELIVERY PIPELINES

FROM MWS PLANT TO
PRESSURE BREAKER
PLANT

NEW 800mm DIAMETER

TYPICAL LINK DRAIN DETAIL
MILD STEEL RETURN NT.S

%

SwStiffortein G

-

Ctitiosdayrr
- e
Ly
L)

CeEmrtoe

ISSUED FOR

INFORMATION

METRES

CLIENT
ANGLOGOLD ASHANTI (PTY) LTD

PROJECT
KAREERAND TSF EXPANSION

CONSULTANT TITLE

GOLDER ASSOCIATES AFRICA (PTY) LTD
MAXWELL OFFICE PARK, MIDRAND g;ONL%RG?L ARRANGEMENT OPTION 3 UNLINED ON DOLOMITIC

GAUTENG

SOUTH AFRICA
[+27] (12) 254 4000
www.golder.com

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ISO A1

25 mm

= Golder
FJMPrEng 83 ¥ Associates

DESIGNED PREPARED REVIEWED APPROVED

A 2016-10-17 ISSUED FOR INFORMATION JJJPrEng  JJJ PrEng FJM PrEng

PROJECT NO.
1535687

SUBSET

3000

DRAWING

120

c
©
®

kel
<4

2
o

m

o
(0]

bS]

£
-

o

=

o

©

N

o

N

©
[0]

£

'_

—

<

-

N

©

=

o

N
”

B
©

o
c
@©
®©

kel
=4

2
=

m

o
Q

=

kel

Ll

—
17}
@©

—
)]
=

°

-

o

C>I

D|

o

o

O|

N~

[+9)

<]

0

™

0

i
%
€
©

zZ

Q

T

_

n

)

P

<

o

a

=
[
(0]
o))
®©

E

|
»
)]
£
H
[
o

(=)

N

0

=
17}

2

=

h-
)

zZ

N
[0]
0
®©

<

o

L

w

'_

e}
=
@©
o
[0]
(0]
et
@O

X

<

Q

P

)

N~

[s]

©

0

™

(o]

=

=
7}

2
|5}

2,
<

o

=
©

8
©

k]
®©
(]
o))

=

=

2
»

1

-

<

o

=

=

REV. YYYY-MM-DD DESCRIPTION



AutoCAD SHX Text
UNLINED ON DOLOMITIC GEOLOGY


PROJECT CHARTER FOR THE KAREERAND TSF EXPANSION
PROJECT

APPENDIX C

Schedules of quantities of optional schemes

F Golde
[7 Associates

November 2016
Report No. 1535687-308423-1



1535687 AGA: Mine Waste Solution Tailings
Expansion Project - OPTION ANALYSIS

WORKSHOP

Option analysis / fatal flaw assessment matrix

Evaluation criteria

Economical

Normalised
Subtotal

Engineering/
Technical

Normalised
Subtotal

Construct
ability

Normalised
Subtotal

Operability

Public
Safety

Normalised
Subtotal

Environmental and Social

Normalised
Subtotal

Total
Normalised
score per
option

Ranking

COMMENTS

Sub-criteria

CAPEX

OPEX

CLOSUR
E

Possibili
ty of
motivati
ng for
alertanti
ve

dacinn

Ease of
engineering

Flexibility to

Storage

expand/Max.

Geotech
nical
stability

Availability
of borrow
material

Availabiltiy
of topsoil

Ease of
Staged
construction

Deposition,
Beach
Formation
and Pool
Control

Capacity

Dam failure
risks

Groundwater
management /
interception

Geological
regime

Priximity to
water
reource

Visual
exposure

Heritage
sensitivity

Social
Acceptance

Land
ownership

Air quality

Comments

Pre Deposition
Construction

Operating
Capital +
Ops

Cost of
rehabilitati
on and
liability

Rate of rise

Zone of
influence and
public safety .

Short medium
and long term
liabiltiy
Interception
and change to
water quality

Presence of
dolomite

Floodlines,
fountains,
wetlands and
buffer zones

Exposure to
settlement

To be
confirmed

Proximity to
people

Land owned
or not

Dust
impact

Weighting

33%

13%

10%

10%

34%

100%

OPTION DESCRIPTION

MWS Tailings Expansion
Option 1

Site on Existing Buffelsfontein TSF
footprint. 300 ha, 230Mt, 70 m high
at a deposition rate of 10Mt /a.
Located on dolomite.

44.00

MWS Tailings Expansion
Option 2

Site north of the existing MWS
plant, on a TSF footprint area.
Consist of 4 cells 2a, b, ¢, and d.
560Mt at 70m high at a deposition
rate of 30 Mt/a. Located on
dolomite. Land mostly owned by
MWS.

88.00

9.07

5.77

5.56

41.27

105.67

13.60

7.69

8.89

35.38

153.56

MWS Tailings Expansion
Option 3

Site north of the existing MWS
plant, on a greenfields area. 560Mt
at 70m high at a deposition rate of
30 Mt/a.

88.00

12.09

9.62

15.56

41.27

166.54

MWS Tailings Expansion
Option 4

Greenfields site located directly to
the west of the current Kareerand
TSF. 615 Ha, which caters for 456
— 584 Mt at a deposition rate of >30
Mt/a.  Compliant design proposed
for this option.

22.00

19.65

15.38

15.56

115.83

MWS Tailings Expansion
Option 5

Greenfields site located directly to
the north of the current Kareerand
TSF. 560 Ha is available. Private
land owner. Not located on
dolomite. Compliant design.

22.00

19.65

15.38

15.56

115.83

MWS Tailings Expansion
Option 6

Greenfields site located south of the|
current Kareerand TSF. 730 Ha is
available. Land belongs to a private
land owner. Not located on
dolomite. Within the 500m buffer
zone of the Vaal River. Compliant
desian.

22.00

16.63

15.38

13.33

43.24

110.58

MWS Tailings Expansion
Option 7

Greenfields site located southwest
of the current Kareerand TSF. >510
Ha is available. The land belongs to
MWS. Site is not located on
dolomite. Within the 500m buffer
zone of the Vaal River. Compliant
design.

22.00

19.65

15.38

12.22

47.17

116.43

MWS Tailings Expansion
Option 4-7

Greenfields site located west and
southwest of the current Kareerand
TSF. 890 Ha is available. Part of
the land belongs to MWS. Site is
not located on dolomite. Within
the 500m buffer zone of the Vaal
River. Compliant design.

22.00

19.65

15.38

45.20

11557

Totals

Notes:

Rating System

Score

Description

5

Excellent

Above Average

Below Average

4
2
1

Fatal Flaw

Poor

15
15

330.00

26

28

32
86

130.00

24

13

15
52

100.00

36

34

20
90

100.00

25 23

30

13

14

19

30

19
173

340.00

1000.00



ANGLO GOLD ASHANTI LIMITED

1535687

KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7a 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE

EARTHWORKS
Clearing and grubbing of site TSF Footprint (5% of footprint) ha 44 9800.00 435943.49
Strip 250mm topsoil and stockpile m® 2224202 28.00 62 277 642.00
Excavgte fogtprlnt ZOOmm deepinall me}terlals and use for starter wall or me 2737810 16.75 45 858 324.20
stockpile/ dispose as directed by the Engineer

Extra over items for:

Hard rock excavation and stock pile (Provisional - 5%) m3 136 891 262.00 35865 316.24
Starter wall embankments m3 2738687 21.39 58 580 514.93
Compacted Clay Liner (CCL): - Rip and Re-compact basin to 95% MOD
PROCTOR density in 2 x 150mm layers as directed by the Engineer. Both 2598 747 95.00 246 880 965.00
layers to be bentonite enriched. m®
Preparation of surfaces to receive lining: - Recompact upper 150mm to 95%

Mod AASHTO_- Surfacg pr.eparat.lon and remqval of sharp objects for me 1299374 10.00 12 993 735.00
geosynthetic installation including hand picking of stones greater than 5mm
in diameter
Place 150mm layer of topsoil on outer side slopes. m? 211 415 10.00 2114 150.00
Vegetate side slopes by means of hydroseeding with seed mix compatible
with local conditions including soil preparation as required to receive m? 211415 6.00 1268 490.00
seeding.
TOE DRAIN AS DETAILED m 11488 1242.13 14 269 589.44
BLANKET DRAIN AS DETAILED m 9290 4187.20 38899 088.00
LINK DRAIN AS DETAILED m 13935 1147.68 15992 920.80
EXCAVATION FOR ANCHOR TRENCH
Excavation in all materials not exceeding 1m deep and backfill in 150mm 3

. 11592 141. 1634 472.
layers, compacted to 95% Standard Proctor density at OMC to % of OMC m 59 00 63 00
GEOMEMBRANE LININGS
Supply and install the following liner by approved supplier and in
accordance with the project specifications all inclusive of welding,
penetrations, testing, etc as required in layer sequence
§upply and install 1.5mm HDPE double textured co-extruded geomembrane m2 8715019 63.00 549 046 197,00
lining to TSF
ANCHORAGE OF LINER SYSTEM AND BACKFILL
Installation of liner system into anchor trench according to detail m 34776 64.00 2225 664.00
SOLUTION TRENCH (mesh reinforced concrete) m 11715 4 040.50 47 334 457.50
CLEAN STORM WATER DIVERSION TRENCH (mesh reinforced concrete) m 10606 5810.00 61 620 860.00
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ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7a 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE
LEACHATE COLLECTION POND, SEDIMENT TRAPS AND ANCILLARY WORKS | m? 1 60 000 000.00 60 000 000.00
PUMPS AND PIPELINES:
1. TAILINGS DELIVERY
1.1 Tailings delivery lines (3 x 500mm diameter lines) - new lines
relocated sections
Suppy and install 3 x 500mm nominal diameter MS pipe in 9m lengths,
double flanged, including bolt sets and full face neoprene rubber m 6759 1762.33 11911 611.00
gaskets and corrosion protection (quantity is total length)
Extra over MS pipe for specials
500mm diameter long radius bend 22.5° double flanged No. 51 4218.75 215 156.25
500mm diameter long radius bend 45° double flanged No. 3 4218.75 12 656.25
500mm diameter long radius bend 90° double flanged No. 3 16 875.00 50 625.00
1.2 Cyclone Ring Feed
HDPE Piping, Class PE100 PN16, plain end, surface laid in long lengths
315mm Diameter HDPE pipe, welded m 24138 992.30 23952 137.40
160mm Diameter HDPE pipe, welded m 14760 283.10 4178 556.00
Extra over HDPE pipe for specials
Bends, tees and reducers
315mm DlameFer 90° bend, including stub ends and mild steel backing ring No 8 8 698.99 69 591.92
to suit connection
315 x 159mm Dlameter red.ucmg tee, including stub ends and mild steel No 205 10 264.07 2104 134.35
backing ring to suit connection
Flanges and bolt sets
Stgb end to 315mm .dlameter HDPE pipe including mild steel backing ring to No 410 2 345.70 961 737.00
suit flanged connection
300mm Diameter blank flange No 2 1191.28 2382.56
Stgb end to 150mm Filameter HDPE pipe including mild steel backing ring to No 615 1217.69 748 879 35
suit flanged connection
Bolt set to suit 300mm flanged connection, including 3mm gasket, natural No 410 794.12 395 589 20
rubber
Bolt set to suit 150mm flanged connection, including 3mm gasket, natural No 615 979.09 171 640,35
rubber
Valves
300mm Diameter Pinch valves No 12 17 925.67 215108.04
150mm Diameter Pinch valves No 205 2 655.67 544 412.35
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ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7a 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE

Cyclones

Metquip 250mm Hydor Cyclone complete with stand, Vortex Finder and

Spigot. Vortex Finder sizing: 50mm, 60mm and increase in 5mm intervals No 205 23490.06 4 815 462.30

up to 100mm. Spigot sizing: 10mm - 55mm with increase in 5mm intervals.

2. RETURN WATER

2.1 Barge and pump

1.5m Wide flogtlng (?atwallf, consisting O_f_?’ interconnected units (6 m 25 28 000.00 700 000.00

elements/m), including stainless steel railing system complete

10m x 8m Floating barge, consisting of 32 interconnected units, including

stainless steel railing system, pump support steel frame, deck steel and No. 4 80 000.00 320000.00

connecting bars between barge and catwalk, all as per detail

Supply and !nstall 400mm Dla.lmeter H.DPE plpe,.6m length, including stub m 5054 1150.00 5812 100.00

ends and mild steel backing ring to suit connection

Extra over HDPE pipe for specials

Supply and install bends, tees and reducers
'400mr.n Diameter long rad.lus bend, ovgr 45- up to apd |nclud|ﬁg 90°, No. ) 6 650.00 1330000
including stub ends and mild steel backing ring to suit connection
400mm D.lameter.unequal tge, including stub ends and mild steel No. ) 10500.00 21 000.00
backing ring to suit connection
'400mr.n Diameter to 250mm diameter r.edu-cer, 300mm Iength', No. 4 10300.00 41 200.00
including stub ends and mild steel backing ring to suit connection

Supply and install flanges and bolt sets
Bolt set to suit 400mm flanged connection, including 3mm gasket, No. 842 1100.00 926 566.67
neoprene rubber
Bolt set to suit 250mm flanged connection, including 3mm gasket, No. 4 355.00 1.420.00
neoprene rubber

Supply and install pipe specials
DN50 PN16 pipe, 617mm length, flanged both ends, fitted with 25NB

. No. 4 . 147 200.

special tee, two 25NB SS 316 ball valves and 25NB pressure gauge © 36:800.00 00.00
100NB Pipe 50mm length, both ends, including gusset plates No. 4 3750.00 15 000.00
DN250 Flexi hose 2582mm length No. 4 1260.00 5040.00

Supply and install valves
DN50 PN16 AVK resilent seal gate valve No. 4 1420.00 5680.00
DN400 PN16 AVK resilent seal gate valve No. 8 23900.00 191 200.00
DN400 PN16 OZ-KAN silent check valve No. 4 20 690.00 82 760.00

Mechanicals

3o0f12




ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7a 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE
Supply and install submersible pump with as specified complete with No. 4 650 000.00 2 600 000.00
VVSD, safety cable and power cable
2.2 Return pipe
Suppy and mstal.l SOOmm nommgl dlameter MS pipe in 9m lengths, m 302 3210.00 969 420.00
double flanged, including corrosion protection
Joint sets No. 34 825.00 27 683.33
Extra over MS pipe for specials
800mm diameter long radius bend 22.5° double flanged No. 10 6 750.00 67 500.00
800mm diameter long radius bend 45° double flanged No. 1 13500.00 13500.00
800mm diameter long radius bend 90° double flanged No. 4 27 000.00 108 000.00
3. PROVISIONAL SUMS FOR COMMON PIPE CORRIDOR CROSSINGS
Crossing 1 - precast concrete culvert approx. 20m m 20 25000.00 500 000.00
Crossing 2 - Koekemoerspruit IMPROVEMENTS - allow a provisional sum No. 1 2500 000.00 2500 000.00
4. PROVISIONAL SUM FOR RETURN WATER PUMP STATION
Return water pump station: - civil, mechanical and electrical No. 1] 26 000 000.00 26 000 000.00
SUB-TOTAL R 1348 646 578.92
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ANGLO GOLD ASHANTI LIMITED

1535687

KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7b 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE

EARTHWORKS
Clearing and grubbing of site TSF Footprint (5% of footprint) ha 44 9800.00 435943.49
Strip 250mm topsoil and stockpile m® 2224202 28.00 62 277 642.00
Excavgte fogtprlnt 325mm deepinall me}terlals and use for starter wall or me 2737810 16.75 45 858 324.20
stockpile/ dispose as directed by the Engineer

Extra over items for:

Hard rock excavation and stock pile (Provisional - 5%) m3 136 891 262.00 35865 316.24
Starter wall embankments m3 2738687 21.39 58 580 514.93
Compacted Clay Liner (CCL): - Rip and Re-compact basin to 95% MOD
PROCTOR density in 2 x 150mm layers as directed by the Engineer. Both - 95.00 0.00
layers to be bentonite enriched. m®
Preparation of surfaces to receive lining: - Recompact upper 150mm to 95%

Mod AASHTO. Surface preparation and removal of sharp objects for 3

. S . . m - 10.00 0.00
geosynthetic installation including hand picking of stones greater than 5mm
in diameter
Place 150mm layer of topsoil on outer side slopes. m? 211 415 10.00 2114 150.00
Vegetate side slopes by means of hydroseeding with seed mix compatible
with local conditions including soil preparation as required to receive m? 211415 6.00 1268 490.00
seeding.
TOE DRAIN AS DETAILED m 11488 1242.13 14 269 589.44
BLANKET DRAIN AS DETAILED m 9290 4187.20 38899 088.00
LINK DRAIN AS DETAILED m 13935 1147.68 15992 920.80
EXCAVATION FOR ANCHOR TRENCH
Excavation in all materials not exceeding 1m deep and backfill in 150mm 3 0 141.00 0.00
layers, compacted to 95% Standard Proctor density at OMC to % of OMC m ' '
GEOMEMBRANE LININGS
Supply and install the following liner by approved supplier and in
accordance with the project specifications all inclusive of welding,
penetrations, testing, etc as required in layer sequence
§upply and install 1.5mm HDPE double textured co-extruded geomembrane m2 0 63.00 0.00
lining to TSF
ANCHORAGE OF LINER SYSTEM AND BACKFILL
Installation of liner system into anchor trench according to detail m 0 64.00 0.00
SOLUTION TRENCH m 11715 4040.50 47 334 457.50
CLEAN STORM WATER DIVERSION TRENCH (mesh reinforced concrete) m 10606 5810.00 61 620 860.00
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ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7b 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE
LEACHATE COLLECTION POND, SEDIMENT TRAPS AND ANCILLARY WORKS | m? 1 60 000 000.00 60 000 000.00
PUMPS AND PIPELINES:
1. TAILINGS DELIVERY
1.1 Tailings delivery lines (3 x 500mm diameter lines) - new lines
relocated sections
Suppy and install 3 x 500mm nominal diameter MS pipe in 9m lengths,
double flanged, including bolt sets and full face neoprene rubber m 6759 1762.33 11911 611.00
gaskets and corrosion protection (quantity is total length)
Extra over MS pipe for specials
500mm diameter long radius bend 22.5° double flanged No. 51 4218.75 215 156.25
500mm diameter long radius bend 45° double flanged No. 3 4218.75 12 656.25
500mm diameter long radius bend 90° double flanged No. 3 16 875.00 50 625.00
1.2 Cyclone Ring Feed
HDPE Piping, Class PE100 PN16, plain end, surface laid in long lengths
315mm Diameter HDPE pipe, welded m 24138 992.30 23952 137.40
160mm Diameter HDPE pipe, welded m 14760 283.10 4178 556.00
Extra over HDPE pipe for specials
Bends, tees and reducers
315mm DlameFer 90° bend, including stub ends and mild steel backing ring No 8 8 698.99 69 591.92
to suit connection
315 x 159mm Dlameter red.ucmg tee, including stub ends and mild steel No 205 10 264.07 2104 134.35
backing ring to suit connection
Flanges and bolt sets
Stgb end to 315mm .dlameter HDPE pipe including mild steel backing ring to No 410 2 345.70 961 737.00
suit flanged connection
300mm Diameter blank flange No 2 1191.28 2382.56
Stgb end to 150mm Filameter HDPE pipe including mild steel backing ring to No 615 1217.69 748 879 35
suit flanged connection
Bolt set to suit 300mm flanged connection, including 3mm gasket, natural No 410 794.12 395 589 20
rubber
Bolt set to suit 150mm flanged connection, including 3mm gasket, natural No 615 979.09 171 640,35
rubber
Valves
300mm Diameter Pinch valves No 12 17 925.67 215108.04
150mm Diameter Pinch valves No 205 2 655.67 544 412.35

6of 12




ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7b 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE

Cyclones

Metquip 250mm Hydor Cyclone complete with stand, Vortex Finder and

Spigot. Vortex Finder sizing: 50mm, 60mm and increase in 5mm intervals No 205 23490.06 4 815 462.30

up to 100mm. Spigot sizing: 10mm - 55mm with increase in 5mm intervals.

2. RETURN WATER

2.1 Barge and pump

1.5m Wide flogtlng (?atwallf, consisting O_f_?’ interconnected units (6 m 25 28 000.00 700 000.00

elements/m), including stainless steel railing system complete

10m x 8m Floating barge, consisting of 32 interconnected units, including

stainless steel railing system, pump support steel frame, deck steel and No. 4 80 000.00 320000.00

connecting bars between barge and catwalk, all as per detail

Supply and !nstall 400mm Dla.lmeter H.DPE plpe,.6m length, including stub m 5054 1150.00 5812 100.00

ends and mild steel backing ring to suit connection

Extra over HDPE pipe for specials

Supply and install bends, tees and reducers
'400mr.n Diameter long rad.lus bend, ovgr 45- up to apd |nclud|ﬁg 90°, No. ) 6 650.00 1330000
including stub ends and mild steel backing ring to suit connection
400mm D.lameter.unequal tge, including stub ends and mild steel No. ) 10500.00 21 000.00
backing ring to suit connection
'400mr.n Diameter to 250mm diameter r.edu-cer, 300mm Iength', No. 4 10300.00 41 200.00
including stub ends and mild steel backing ring to suit connection

Supply and install flanges and bolt sets
Bolt set to suit 400mm flanged connection, including 3mm gasket, No. 842 1100.00 926 566.67
neoprene rubber
Bolt set to suit 250mm flanged connection, including 3mm gasket, No. 4 355.00 1.420.00
neoprene rubber

Supply and install pipe specials
DN50 PN16 pipe, 617mm length, flanged both ends, fitted with 25NB

. No. 4 . 147 200.

special tee, two 25NB SS 316 ball valves and 25NB pressure gauge © 36:800.00 00.00
100NB Pipe 50mm length, both ends, including gusset plates No. 4 3750.00 15 000.00
DN250 Flexi hose 2582mm length No. 4 1260.00 5040.00

Supply and install valves
DN50 PN16 AVK resilent seal gate valve No. 4 1420.00 5680.00
DN400 PN16 AVK resilent seal gate valve No. 8 23900.00 191 200.00
DN400 PN16 OZ-KAN silent check valve No. 4 20 690.00 82 760.00

Mechanicals
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ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 4 7b 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE
Supply and install submersible pump with as specified complete with No. 4 650 000.00 2 600 000.00
VVSD, safety cable and power cable
2.2 Return pipe
Suppy and mstal.l SOOmm nommgl dlameter MS pipe in 9m lengths, m 302 3210.00 969 420.00
double flanged, including corrosion protection
Joint sets No. 34 825.00 27 683.33
Extra over MS pipe for specials
800mm diameter long radius bend 22.5° double flanged No. 10 6 750.00 67 500.00
800mm diameter long radius bend 45° double flanged No. 1 13500.00 13500.00
800mm diameter long radius bend 90° double flanged No. 4 27 000.00 108 000.00
3. PROVISIONAL SUMS FOR COMMON PIPE CORRIDOR CROSSINGS
Crossing 1 - precast concrete culvert approx. 20m m 20 25000.00 500 000.00
Crossing 2 - Koekemoerspruit IMPROVEMENTS - allow a provisional sum No. 1 2500 000.00 2500 000.00
4. PROVISIONAL SUM FOR RETURN WATER PUMP STATION
Return water pump station: - civil, mechanical and electrical No. 1] 26 000 000.00 26 000 000.00
SUB-TOTAL R 535 865 545.92
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ANGLO GOLD ASHANTI LIMITED

1535687

KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 3 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE

EARTHWORKS
Clearing and grubbing of site TSF Footprint (5% of footprint) ha 49 9800.00 482 975.26
Strip 250mm topsoil and stockpile m® 2464 160 28.00 68 996 466.00
Excavgte fogtprlnt 240mm deepinall me}terlals and use for starter wall or me 2 365 593 16.75 39 623 684.76
stockpile/ dispose as directed by the Engineer

Extra over items for:

Hard rock excavation and stock pile (Provisional - 5%) m3 118 280 262.00 30 989 269.87
Starter wall embankments m3 2305549 21.39 49 315693.11
Compacted Clay Liner (CCL): - Rip and Re-compact basin to 95% MOD
PROCTOR density in 2 x 150mm layers as directed by the Engineer. Both - 95.00 0.00
layers to be bentonite enriched. m®
Preparation of surfaces to receive lining: - Recompact upper 150mm to 95%

Mod AASHTO. Surface preparation and removal of sharp objects for 3 i 10.00 0.00
geosynthetic installation including hand picking of stones greater than 5mm m ' '

in diameter

Place 150mm layer of topsoil on outer side slopes. m? 205 350 10.00 2053 500.00
Vegetate side slopes by means of hydroseeding with seed mix compatible

with local conditions including soil preparation as required to receive m? 205 350 6.00 1232 100.00
seeding.

TOE DRAIN AS DETAILED m 11792 1242.13 14 647 196.96
BLANKET DRAIN AS DETAILED m 9592 4187.20 40 163 622.40
LINK DRAIN AS DETAILED m 14 388 1147.68 16 512 819.84
EXCAVATION FOR ANCHOR TRENCH

Excavation in all materials not exceeding 1m deep and backfill in 150mm 3 0 141.00 0.00
layers, compacted to 95% Standard Proctor density at OMC to % of OMC m ' '
GEOMEMBRANE LININGS

Supply and install the following liner by approved supplier and in

accordance with the project specifications all inclusive of welding,

penetrations, testing, etc as required in layer sequence

§upply and install 1.5mm HDPE double textured co-extruded geomembrane m2 0 63.00 0.00
lining to TSF

ANCHORAGE OF LINER SYSTEM AND BACKFILL

Installation of liner system into anchor trench according to detail m 0 64.00 0.00
SOLUTION TRENCH m 11996 4040.50 48 469 838.00
CLEAN STORM WATER DIVERSION TRENCH (mesh reinforced concrete) m 9288 5810.00 53963 280.00
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ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 3 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE
LEACHATE COLLECTION POND, SEDIMENT TRAPS AND ANCILLARY WORKS | m? 1] 60000 000.00 60 000 000.00
PUMPS AND PIPELINES:
1. TAILINGS DELIVERY
1.1 Tailings delivery lines (3 x 500mm diameter lines) - new lines full
route
Suppy and install 3 x 500mm nominal diameter MS pipe in 9m lengths,
double flanged, including bolt sets and full face neoprene rubber m 12495 1762.33 22020 355.00
gaskets and corrosion protection (quantity is total length)
Extra over MS pipe for specials
500mm diameter long radius bend 22.5° double flanged No. 24 4218.75 101 250.00
500mm diameter long radius bend 45° double flanged No. 9 4218.75 37 968.75
500mm diameter long radius bend 90° double flanged No. 6 16 875.00 101 250.00
1.2 Cyclone Ring Feed
HDPE Piping, Class PE100 PN16, plain end, surface laid in long lengths
315mm Diameter HDPE pipe, welded m 21270 992.30 21106 221.00
160mm Diameter HDPE pipe, welded m 12919 283.10 3657 328.46
Extra over HDPE pipe for specials
Bends, tees and reducers
315mm DlameFer 90° bend, including stub ends and mild steel backing ring No 3 8 698.99 26 096.97
to suit connection
315 x 159mm Dlameter red.ucmg tee, including stub ends and mild steel No 210 10 264.07 2 155 454.70
backing ring to suit connection
Flanges and bolt sets
Stgb end to 315mm .dlameter HDPE pipe including mild steel backing ring to No 420 2 345.70 985 194.00
suit flanged connection
300mm Diameter blank flange No 2 1191.28 2382.56
Stgb end to 150mm Filameter HDPE pipe including mild steel backing ring to No 630 1217.69 767 144.70
suit flanged connection
Bolt set to suit 300mm flanged connection, including 3mm gasket, natural No 420 794.12 333530 40
rubber
Bolt set to suit 150mm flanged connection, including 3mm gasket, natural No 630 979.09 175 826.70
rubber
Valves
300mm Diameter Pinch valves No 12 17 925.67 215108.04
150mm Diameter Pinch valves No 210 2 655.67 557 690.70
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ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 3 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE

Cyclones

Metquip 250mm Hydor Cyclone complete with stand, Vortex Finder and

Spigot. Vortex Finder sizing: 50mm, 60mm and increase in 5mm intervals No 210 23490.06 4932 912.60

up to 100mm. Spigot sizing: 10mm - 55mm with increase in 5mm intervals.

2. RETURN WATER

2.1 Barge and pump

1.5m Wide flogtlng (?atwallf, consisting O_f_?’ interconnected units (6 m 25 28 000.00 700 000.00

elements/m), including stainless steel railing system complete

10m x 8m Floating barge, consisting of 32 interconnected units, including

stainless steel railing system, pump support steel frame, deck steel and No. 4 65 000.00 260 000.00

connecting bars between barge and catwalk, all as per detail

Supply and !nstall 400mm Dla.lmeter H.DPE plpe,.6m length, including stub m 5784 1150.00 6 651 600.00

ends and mild steel backing ring to suit connection

Extra over HDPE pipe for specials

Supply and install bends, tees and reducers
'400mr.n Diameter long rad.lus bend, ovgr 45- up to apd |nclud|ﬁg 90°, No. ) 6 650.00 1330000
including stub ends and mild steel backing ring to suit connection
400mm D.lameter.unequal tge, including stub ends and mild steel No. ) 1050000 21 000.00
backing ring to suit connection
'400mr.n Diameter to 250mm diameter r.edu-cer, 300mm Iength', No. 4 1030000 41 200.00
including stub ends and mild steel backing ring to suit connection

Supply and install flanges and bolt sets
Bolt set to suit 400mm flanged connection, including 3mm gasket, No. 964 1100.00 1 060 400.00
neoprene rubber
Bolt set to suit 250mm flanged connection, including 3mm gasket, No. 4 355.00 1.420.00
neoprene rubber

Supply and install pipe specials
DN50 PN16 pipe, 617mm length, flanged both ends, fitted with 25NB

. No. 4 . 147 200.

special tee, two 25NB SS 316 ball valves and 25NB pressure gauge © 36:800.00 00.00
100NB Pipe 50mm length, both ends, including gusset plates No. 4 3750.00 15 000.00
DN250 Flexi hose 2582mm length No. 4 1260.00 5040.00

Supply and install valves
DN50 PN16 AVK resilent seal gate valve No. 4 1420.00 5 680.00
DN400 PN16 AVK resilent seal gate valve No. 8 23900.00 191 200.00
DN400 PN16 OZ-KAN silent check valve No. 4 20 690.00 82 760.00

Mechanicals

110f 12




ANGLO GOLD ASHANTI LIMITED 1535687
KAREERAND PHASE 2 - PRINCIPLE COST ITEMS - ESTIMATE ONLY OPTION 3 12 October 2016
ITEM | PAYMENT DESCRIPTION UNIT QTY RATE AMOUNT
NO CLAUSE
Supply and install submersible pump with as specified complete with No. 4 650 000.00 2 600 000.00
VVSD, safety cable and power cable
2.2 Return pipe
Suppy and mstal.l SOOmm nommgl dlameter MS pipe in 9m lengths, m 5575 3210.00 17 895 750.00
double flanged, including corrosion protection
Joint sets No. 619 825.00 511 041.67
Extra over MS pipe for specials
800mm diameter long radius bend 22.5° double flanged No. 7 6 750.00 47 250.00
800mm diameter long radius bend 45° double flanged No. 3 13500.00 40 500.00
800mm diameter long radius bend 90° double flanged No. 6 27 000.00 162 000.00
3. PROVISIONAL SUMS FOR COMMON PIPE CORRIDOR CROSSINGS
Crossing 1 - pipe jacking - N12 crossing 70m m 70 33232.22 2326 255.12
4. PROVISIONAL SUM FOR RETURN WATER PUMP STATION
Return water pump station: - civil, mechanical and electrical No. 1] 21000 000.00 21000 000.00

SUB-TOTAL

R 537 404 757.56
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DOCUMENT LIMITATIONS

DOCUMENT LIMITATIONS

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

i)

i)

ii)

iv)

v)

Vi)

vii)

viii)

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

g:\projects\1535687 - aga kareerandtsfphase2 northwest\6.1 deliverables\appendices\appendix d\1565687_doc_lim.docx
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As a global, employee-owned organisation with over 50 years of experience,
Golder Associates is driven by our purpose to engineer earth's development while
preserving earth's integrity. We deliver solutions that help our clients achieve

their sustainable development goals by providing a wide range of independent

consulting, design and construction services in our specialist areas of earth,
environment and energy.

For more information, visit golder.com

P O Box 6001

Halfway House, 1685

Podium at Menlyn, Second Floor
43 Ingersol Road

Menlyn

Pretoria, 0181

South Africa

T: [+27] (11) 254 4800

Golder Associates Africa (Pty) Ltd.

Golder

¥ Associates

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 44 1628 851851
North America + 1 800 275 3281
South America + 56 2 2616 2000

solutions@golder.com
www.golder.com
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Express

FedEx Express South Africa (Pty) Ltd

Telephone No: +27 87 742 80011

Justice Mudare Klerksdorp Gullying
24 Jan 2020
KO0052020/01/24 06:17 :

PD325069A541

JIVREATIEN ot faten

JFDX 2/ {NDX) NEXT DAY Number of Parcels 1 24 Jan 2020
Contact and Delivery To: MANOTO MOTSEOTHATA, 0 BUFFELSFONTEIN GOLD MINE SHAFT 2 Recipient Contact Number:
STILLFONTEIN STILLFONTEIN 2550 0715592089
REFERENCE : 0007058063
PDA25069A541 0.078 Kg 40 X 30 X 1 cm

DELIVER TO RECIPIENT ONLY

Date: Sign:
Reciplent Contact Number Requlred: i{; /Of/élo Mﬁ‘
Reilationship to recipient: nl{? ﬁd ] (:1 EK“.’QJ

PD888525A00

MR B

DELIVER TO RECIPIENT ONLY

Date: Sign.
Recipient Contact Number Reguired: . - :
3
Relationship to reciplent: :
FDX 2 { (NDX) NEXT DAY Number of Parcels 1 ' 24 Jan 2020
Contact and Delivery To: NGOMANE ELSZABETH ST, 0 4712 KOPAOPE STREET  KHUMA Recipient Contact Number:
STILLFONTEIN 2551 0718036525
REFERENCE : 0007291975 _
PD888525A001 0.155 Kg 40 X 30 X 1 cm _ _

TR BT

00220141985 '
Date: Slgn”ﬁ . I
Reciplont Contact Number Required: { 1- - 5 Jd
FDX 1/ (ONX) OVERNIGHT EXPRESS Number of Parcels 1 24 Jan 2020
Contact and Dellvery To: RECEPTION, STILFONTEIN LIBRARY SOMERSET DRIVE  STILFONTEIN Recipient Contact Number: 018
STILFONTEIN 2551 487 8291
REFERENGE : vassae
SP20040006 1.02 Kg 468 X 38,7 X 6.1 cm
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FedEx Express South Africa (Pty) Lid

F@dﬁx @ Telephone Not +27 87 742 8001

D

rint N
1@ ) e e o
0020736945 /
PLEASE ENSURE HARDCOPY POD & TRIPSHEET SIGNED, STAMPED & RETURNED TO FEDEX OFFICE. i
Date: Sign: W/
Re Con er f i~ -
!
FDX 1/ (ONX) OVERNIGHT EXPRESS Number of Parcels 1 24 Jan 2020
Contact and Dellvery To: DEPARTMENT-OF-ENERGY, 0 YAAL-UNIVERSITY-OF-TECHNOLOGY- Reclpient Contact Number: 018«
BUILDING-CNR-VOORTREKKER- MARGARETA-STREET KLEKSDORF 2570 397-8604
REFERENCE :
SP19505765 0.5Kg 1 X1 X2cm
y Tlme " Priat Name
Q2 (127 ol
' ot o5k
i. l .65 @_f ;/
0021347839
Date: Sign: i 1 E j
Reciplent Contact Number Required: ( 1= - t
| Brox 1 / {ONX) OVERNIGHT EXPRESS Number of Parcels 1 ' 24 Jan 2020
I Contact and Delivery To: LORRAINE NOBELE , VAAL UNIVERSITY OF TECHNOLOGY BUILDING ,CNR Recipient Contact Number: 063
MARGARETHA PRINSLOO & VOORTREKKER STREET KLERKSDORP KLERKSDORP 2574 502 1837/ 018 487 9830
REFERENCE : 17-6026
SP20040042 0.5 Kg A X 30 X 1 ¢cm
Time ti 9
ks
0021347847 &
Dale: an. .
Recipient Contact Number Reguired: (0} & }- o] FelS
FDY¥ 1 { {ONX) OVERNIGHT EXPRESS Mumber of Parcels 1 . 24 Jan 2020
I Contact and Delivery To: RECEPTION, KLERKSDORP PUBLIC LIBRARY YOOTREKKER STREET Recipient Contact Number; 018
KLERKSDORP DURBAN DURBAN 4000 4878373
REFERENCE : 17-0026
SP20IZI40'[)OS!.I 0.5 Kg 40 X 30 X 1 cm
|| “ “ I\ “ml \“Mmlm‘l IM ‘l“ | P_—_In
6200569499
Date: Sign:
Reclplont Contact Number Required:; ( )- =
FDX 2 { {NDX) NEXT DAY Number of Parcels 1 24 Jan 2020
Contact and Delivery To: NOBATHINI LEWU, UPTREND MEDICAL BROKERS 51 LEASK STREET 44, Recipient Contact Number:
WESTEND BUILDING GROUND FLOOR KLERKSDORP KLERKSDORF 2570 0184624664
REFERENMNCE D348
$200569499 2.86 Kg 349 X 274 X 7 cm
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Express

FedEx Express South Africa (Pty) Ltd

Telephone No:  +27 87 742 8001

e AARORAEERRT

6200570108
Date: . P
R L
Recipient Contact Number Required: { ! i i} s~ o b
FDX 3/ (RDF} ROADFREIGHT Number of Parcels 4 24 Jan 2020
Contact and Delivery To: MARA, JETLINE KLERKSDORP 67 Anderson St Central Klerksdorp 2671 Reclplent Contact Number:
KLERKSDORP KLERKSDORP 2571 0184622872
REFERENCE : 50540654
6200570108001 14,34 Kg 91,7 X 33.3 X 64 cm
6200570408002 14,18 Kg 91.8 X 33,9 X 7.2 ¢m
6200570108003 14,24 Kg 926 X 331 X 6.8 cm
6200570108004 13.78 Kg 93.2 X 334 X 6 cm

L — T

MFC967238
Dale: I } jSgn
Recipient Contact Number Requlred: (2
FOX 1/ (ONX) OVERNIGHT EXPRESS Number of Parcels 1 24 Jan 2020
Contact and Delivery To: MIDCITY MOTORS, 0 19138870001 40 MARGARETHA PRINSLOO STREET Recipient Contact Number:
KLERKSDORP KLERKSDORP 2571 0184828099/079505088
REFERENCE : DEALER
DELIVER TO CONSIGNEE ONLY. PIN NUMBER _____{CLIENT TO WRITE PININ)
MFC967238001 1Kg 30 X 40 X 1 ¢cm

IR b Lel,
4

0021347842
g Gg({,d7c\/?3f7 Dale: S
Recipient Contact Number ngglreg { - ey U
FDX 1/ {ONX) OVERNIGHT EXPRESS Number of Parcels 1 24 Jan 2020
Contact and Delivery To: MR ROGER NKUMISE, CITY OF MATLOSANA LOCAL MUNICIPALITY 41 Reclpient Contact Number:
BRAAMFISCHER STREET MAIN BUILDING KLERKSDORP KLERKSDORP 2571 0184878009
REFERENCE : 17-0026
SP20040002 0.78 Kg 192 X 87 X 3.1 cm

DA OMERRE L P
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FedEx Express South Africa (Pty) Ltd

FedEx ® Telephone No: +27 87 742 8001

HRBTA " e

0021914561
e /zgwé
R on u v 1= 7

an

o DAMERGSRARTAREN Y

JFDX 3! (RDF) ROADFREIGHT Number of Parcels 2 24 Jan 2020

Contact and Delivery To: ARMANO DUPLEEZE, . 2 RENOSTER STREET CNR RENOSTER AND WALTER  Recipient Contact Number: 078
411 2198

SISULYU POTCHEFSTROOM POTGHEFSTROOM 2520

REFERENCE :  FM C)ﬂq#ﬁ 20353

Wm0 o

0021347843
Date: . Sign: .
Regipient Contact Number Required: (,QLIPIL—”?@D - CZ/(
<  Co0 .
\ JFDX 1§ {ONX) OVERNIGHT EXPRESS Number of Parcels 1 O lg lclq 5 3 24 Jan 2020
ontact Number: 018

4 | contact and Delivery To: LEBO RALOKGETHO, JB MARKS LOCAL MUNICALITY 35 WOLMARANS STREET  Reciplent G
POTCHEFSTROOM POTCHEFSTROOM 2531 . 299 5111

REFERENCE : VRASSE
SP20040001 0.5Kg 40 X 30 X 1 em
Time Print Name
£.-3 M ﬁ
i-S H us \ ! i)
0022014194
/ Daig: ign; 3 .
A : Recipient Contact Number Required: - CLH(AQ}&
i '
JifFDX 21 {NDX) NEXT DAY Number of Parcels 1 24 Jan 2020
¢/ X contact and Delivery To: RECEPTION, POTCHEFSTROOM PUBLIC LIBRARY 25 WOLMARANS STREET Reaclpient Contact Number:
POTCHEFSTROCM POTCHEFSTROOM 2531 01829950861

REFERENCE:  17-0026 @)&ﬁw .
SP20040007 0,5 Kg 40 X 30 X 1 cm
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FedEx Express South Africa (Pty) Ltd

Fﬁx @ Telephone No: +27 87 742 8001

Express

DM

o AR RRIS

|

0022014196
Date: (-%9
Reciplent Contact Number Raguired: { 1= -)
N
F
/ FDX 1 { (ONX) OVERNIGHT EXPRESS Number of Parcels 1 24 Jan 2020
T ¥ Contact and Dellvery To: RECEPTION, ORKNEY LIBRARY PATMORE STREET  NOOITGEDACHT Reciplent Contact Number:
: ORKNEY 2620 0184720310
REFEREMNCE : YASSE
SP2004004 1 0.98 Kg 44.8 X 29.9 X 3.6 ¢m
Tlme Print Name

MDX35533542

Daie: Sign
Recipient Contact Number Requlrad: )= M

FDX 3/ {RDF) ROADFREIGHT Number of Parcels 2 24 Jan 2020
Contact and Delivery To:  24311588-MEV LEBOGANG VERONICARA, 0 47 Marris Road 47 Morris Reoad Reciplent Contact Number:
0731203598

Orkney Orkney 2619

T

PD219B32A511
DELIVER TO RECIFIENT ONLY

: Date: Sign: A |
Reglplent Contact Number Required: { - -,%%W’E

Relationship to recipiont:

#FDX 2/ (NDX) NEXY DAY Number of Parcels 1 24 Jan 2020

Contact and Dellvery To: MADIKANE SIYASANGA, 0 12489 EXT 111 KANANA LOCATION KANANA Reciplent Contact Number:

ORKNEY 2619 0824056776
REFERENGCE : 0002917171

40 X 30 X 1 cm

PD219B32A511 0.28 Kg

Page 6 Of 15



0021 347843

T o s
HE '
| ]I AR ﬂ?% B_?:P&u

Date:
Recipient Contact Number Required: (

FDX 17 (ONX) OVERNIGHT EXPRESS Number of Parcels 1 | 27 Jan 2020

Contact and Delivery To: MALCOM, PVT NDLONDLOSI STREET KHUMA STILFONTEIN 2551 Recipient Contact Number: 018
487 8652

REFERENCE : vasse

SP20040040 0.96 Kg 43.8 X 33.9 X 5 cm
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ATTENDANCE REGISTER
Wednesday, 5 February 2020 at 10:00

ENVIRONMENTAL AUTHORISATION AMENDMENT AND WASTE
MANAGEMENT LICENSE FOR THE EXPANSION OF THE KAREERAND
TAILINGS STORAGE FACILITY FOR MINE WASTE SOLUTIONS, NORTH-
WEST PROVINCE

Lost Treasure, 1 Winnie Mandela Drive, Stilfontein



5 February 2020 at 10:00 — Lost Treasure, 1 Winnie Mandela Drive, Stilfontein

NAME AND SURNAME ORGANISATION TEL / CELL EMAIL ADDRESS SIGNATURE
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5 February 2020 at 10:00 - Lost Treasure, 1 Winnie Mandela Drive, Stilfontein

NAME AND SURNAME ORGANISATION TEL/CELL EMAIL ADDRESS SIGNATURE
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5 February 2020 at 10:00 — Lost Treasure, 1 Winnie Mandela Drive, Stilfontein

NAME AND SURNAME ORGANISATION TEL / CELL EMAIL ADDRESS SIGNATURE
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5 February 2020 at 10:00 - Lost Treasure, 1 Winnie Mandela Drive, Stilfontein

NAME AND SURNAME ORGANISATION TEL / CELL EMAIL ADDRESS SIGNATURE
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5 February 2020 at 10:00 — Lost Treasure, 1 Winnie Mandela Drive, Stilfontein

NAME AND SURNAME

ORGANISATION TEL/ CELL EMAIL ADDRESS SIGNATURE
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5 February 2020 at 10:00 — Lost Treasure, 1 Winnie Mandela Drive, Stilfontein

NAME AND SURNAME

ORGANISATION

TEL /CELL
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Mine Waste Solutions (Pty) Ltd Kareerand TSF Expansion Project

APPENDIX K
Presentations Prepared for Stakeholder Engagement Meeting

17-0026 6 March 2020 Page SW



= GCS

Water & Environmental
Consultants

ENVIRONMENTAL AUTHORISATION AMENDMENT AND WASTE
MANAGEMENT LICENSE FOR THE EXPANSION OF THE KAREERAND
TAILINGS STORAGE FACILITY FOR MINE WASTE SOLUTIONS,

NORTH-WEST PROVINCE

Scoping Phase Public Meeting

05 February 2020



LAGENDA

10:15 WELCOME, INTRODUCTIONS AND OBJECTIVES OF THE MEETING

10:30 PROJECT BACKGROUND AND MOTIVATION
Mine Waste Solutions (MWS) - Duran Archery

. Questions for clarification

11:00 OVERVIEW OF THE ENVIRONMENTAL AUTHORISATION PROCESS AND THE DRAFT
SCOPING REPORT

GCS - Sharon Meyer

e Project description and legislative context (NEMA and NEM:WA)
e Public participation

e Terms of Reference for specialist studies

e Environmental Management Programme

11:30 QUESTIONS AND DISCUSSION

12:00 WAY FORWARD AND CLOSURE




LWelcome and Introductions

Applicant:

Represented by:

Mine Waste Solutions

a) Conrad Freese - Project Manager

b) John van Wyk - Senior Environmental Specialist
c) Charl Human - Environmental Manager

d) Duran Archery - General Manager

e) Kgomotso Tshaka - Vice President Sustainability
f) Setshedi Rasepae - Sustainability Officer

Environmental Assessment Practitioner (EAP): GCS

Represented by:

Decision-makers:

Competent Authorities

Commenting Authorities

a) Sharon Meyer - Senior Environmental Consultant
b) Lehlo Mashego - Environmental Consultant
c) Anelle Lotter - Specialist Stakeholder Engagement Consultant

Department of Mineral Resources (DMR)

Department of Human Settlements and Water and
Sanitation (DWS)

National and provincial departments with
jurisdiction in the area (e.g. DEA, DETECT, DARD)

District and local municipalities (Dr Kenneth
Kaunda DM, Matlosana and JB Marks LMs)




L Objectives of the meeting

The Draft Scoping Report serves as the basis for discussion and comment at
the meeting. The report is available for public comment from 24 January to
24 February 2020

The objectives of the meeting are to:

Present to stakeholders an overview of the contents
of the Draft Scoping Report.

Obtain comments and inputs from stakeholders on
further investigations that should be conducted.

For stakeholders to raise comments which will be
considered in the finalisation of the Scoping Report.




L Conduct of the meeting

Work through the facilitator

Focus on issues relating to the proposed expansion of
the Kareerand TSF

Allow for equal participation
Meeting is recorded

Identify yourselves

Practice cell phone etiquette
Language considerations

Questions at the end




L Project Background and Motivation

MWS




—_ GCS

Water & Environmental
Consultants

Draft Scoping Report for the Proposed Kareerand Tailings Storage
Facility Expansion Project

Presenter: Sharon Meyer

05 February 2020



L Presentation Outline

Scoping Process

Project Description

Relevant Legislation

Baseline Environmental Assessment
Identification of Potential Impacts
Specialist Studies

Legislated Process

PPP Overview

What Happens Now?




L Scoping Phase

Purposes of Scoping Phase

~

Impact
Assessment
and
Mitigation

&

~

J




L Project Description

TSF expansion footprint.

Return Water Dams.

Stormwater diversion channel.
Reclamation pump stations.
Process water and slurry pipelines.

Site Alternative Assessment and Feasibility Studies were
carried out to identify the preferred site.

by
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NEW INFRASTRUCTURE AND PIPELINES
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KAREERAND TSF: PROPOSED SITE LAYOUT
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L Legislative Context

NEMA

Listing Notice
LN 1 Activity 12

LN 1 Activity 19

LN 1 Activity 24
LN1 Activity 28

LN 1 Activity 31

LN1 Activity 46

LN 1 Activity 48

Activity
RWD totally 60.6 ha will occur over watercourse.

TSF expansion will impact on the watercourse to
north and east.

Access Roads to be constructed at about 8m wide.
Industrial development of 480 ha in total.

Existing pump stations and associated infrastructure
to be decommissioned in future.

Pipelines from 0.5, to 0.5m in diameter.

The expansion of the TSF.

y



L Legislative Context

NEMA
LN 2 Activity 15 Development of 480 ha.

by




L Legislative Context

NEMWA
Category

Cat B Activity 3

Cat B Activity 7

Cat B Activity 9

Activity
Recovery of tailings for reprocessing.

Disposal of tailings to land at the TSF expansion

Construction of expanded tailings storage facility -
TSF

by



L Baseline Environment

Receiving Environment

by




L Potential Impacts

Sensitivities
Loss of floral species and habitats

Impact to local wetlands and
surface water bodies

Disturbance to soil profiles and soil
potential

Soil Pollution and compaction
Loss of arable land
Dust generation

Pollution to Groundwater

Erosion of soils and drainage lines

Assessments

Biodiversity and Wetlands Assessment
Wetland Assessment

Surface Water Assessment

Soil and Land Capability Assessment

Air Quality Assessment

Social Impact Assessment

Radiation Public Safety Assessment
Groundwater Assessment and Modelling
Radiation Public Safety Assessment

Air Quality Assessment

Surface Water Assessment



L Potential Impacts

Sensitivities

Effect on local communities

Change of land use and sense of
place

Effect on Cultural Heritage and
Graves

Assessments
Socio-economic Assessment
Noise Assessment

Visual Assessment

Air quality Assessment
Radiation Public Safety Assessment

Noise Assessment

Land Use Rezoning
Visual Assessment

Social Impact Assessment

Soils, and capability and Agricultural
Potential Assessment

Cultural Heritage and Archaeology

Socio-Economic Assessment



L Specialist Studies

Specialist Study
Air Quality
Noise

Visual

Cultural Heritage

Radiation Public Safety
Assessment

Socio-Economic
Biodiversity

Soil and Land Capability

Groundwater

Surface Water

Primary Objectives

Modelling of fugitive dust fall out.

|ldentifying receptors and modelling impacts.
Identify receptors and assess potential impact.

Archaeological, paleontological and cultural
heritage assessment.

Assessment of the radiological exposure.

Understanding local factors and concerns.
Terrestrial, wetland and aquatic investigations.

Agricultural potential, soil characterization, post
closure land capability.

Modelling of GW plume, including cumulative.

|ldentify and delineate surface water.



L Specialist Studies

Basic Terms of
Reference

Assess sensitivity of receiving environment and
receptors

|ldentify potential impacts generated by the
proposed expansion.

Rate the significance of the potential impact.

Provide practical mitigation action plan to
avoid, mitigate and manage impacts.

Assess residual impacts after mitigation.

Rate the cumulative impact expected to the
environment after mitigation.

§



LS&EIR Process - 300 days (legislated)

CAto CA to inf
o inform
ackn.owledge CA to grant/reject CAto _ applicant of:
receipt of Scoping Report grant/reject «  Decision Actions
application Environmental k
L * Reasons taken
Authorisation
+ Appeal by CA
10 Days 43 Days 107 Days 5 Days >
44 Days 106 Days 14 Days
Applicant to inform Actions
Applicant to |&APs of: taken by
Submit sub@t Final Applicant to * Decision the EAP
application Scoping Report submit Final * Reasons
forms EIA/EMP Report *  Appeal Process




L Public consultation - overview

Ongoing updating of comments and response report

Ongoing I&AP identification and consultation

Scoping Phase

EIA Phase

Notification of I&APs

Direct notification via e-mail
Newspaper Advertisement
Site Notice Boards

Background Information Documents
Posted and emailed to I&APs

Public Review of Draft Scoping Report
24 Jan — 24 Feb 2020

Notification of Final Scoping Report Submission

Public Review of Consultation EIAR/ EMPr
(including WMLA)

Public Meeting
Notify I&APs of public review period and public meeting
Host public meeting

Notification of Final EIAR/EMPr (including
WMLA) Submission

Notification of Authorities’ Decisions and appeal
process

c
9
©
9
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L Public Participation: scoping phase

Announcement of the integrated
application process

Advertisements (Appendix D to Report) were published as
follows:
Klerksdorp Record (1 November 2019)
City Press (3 November 2019)
Potchefstroom Herald (31 October 2019)
* Background Information Document ("BID") (Appendix E to
Report) was compiled and distributed as follows:
All 1&APs on database via email on 1 November 2019 and
as 1&APs requested copies of the document in response to
the advertisements published and the site notices placed
» Site notices placed on 1 November 2019
all around the Project Area on main roads and at public
places. Appendix F to Report provides a description of
the placement locations
« Telephonic notification to key I&APs and landowners
» GCS website (http://www.gcs-sa.biz/documents/)
« Comments and Responses Report (Appendix G to Report)




L Public Participation: Scoping Phase

Announcement of the availability |
of the Draft Scoping Report

» Advertisements were published as follows:
Klerksdorp Record (23 January 2020)
City Press (26 January 2020)
Potchefstroom Herald (23 January 2020)
Volksblad (23 January 2020)
Kroonnuus (23 January 2020)
* Notification letter was compiled and distributed
as follows:
All I&APs on database via email on 20
January 2020
« Telephonic notification to key I&APs and
landowners
» GCS website (http://www.gcs-
sa.biz/documents/)
« Update Comments and Responses Report
» Finalise Scoping Report and notify stakeholders
of the availability of the Final Scoping Report

~
SCOPING REPORT AVAILABLE FOR COMMENT

ENVIRONMENTAL AUTHORISATION AMENDMENT
AND WASTE MANAGEMENT LICENSE FOR THE
EXPANSION OF THE KAREERAND TAILINGS STORAGE FACILITY FOR
MINE WASTE SOLUTIONS, NORTH-WEST PROVINCE

GCS Ref. No: 17-0026
Mline Waste Solubions (MWS], also known as Chemwes [Pty) Lid (Chemees), reclaims and reprocesses
gold mine tailings that were previously deposited on tailings storage fadiites [T5Fs) in order ta
extract gold and wranium. The residue is then deposited on a single fadlity known as Kareerand TSF
which is situated to the sast of Klerksdorp (19 km from faclity], within the jurisdicoon of the Gty
of Matlosana and I8 Marks Local Municipalinies in the Or Kenneth Eaunda Districe SBunicipaliny in
the Morth-West Province. MWS is lodging an integrated application for the expansion of the current
Kareerand TSF to accommodate the increased tailings, s addinonal pump stations (three main and
three satellite] and approximately 30 km of pipelines. The T5F expansion is proposed on the western
edge of the current facility, and the final height of the combined facility (both expansion and current)
will be 122m. The expansion will add approximately 380 hectares to the TSE footpant, including
sugport infrastructure. Infrastructure that will be constructed as part of the TSF expansion includes
fences, access roads, a topsoll bund wall, stormwater diversion channels, delivery pipelines, solution
trenches, oollector sump, catchment paddocks, starter wall, drainage system, decant system,
catwalk, energy dissipater, silt trap, stormawater dam, return water dams [RWDs), contractors yard,
BWD emergency spillway. pump stations, process waterdslurry pipelines and slurry launders.
INTEGRATED ENVIRONMENTAL AUTHORISATION PROCESS

@S [Pty) Ltd, as the independent ervironmental practiBoner {(EAP), has been appointed by SAWS
to conduct the integrated process of a Scoping and Environmental impact Assessment [S&EIA]
and Wasiz Management Licence [WML) Application. The following actvities are applied for:
National Environmental Management Act (NEMA] (Act 107 of 1998):

= Listing Motice 1 of 2014 (GN R983 as amended) - Activity 12,19, 24,28 31_48, 48;

» Listing Motice 2 of 2014 [GN R334 as amended) - Activity 15; and
National Environmental Management: Waste Act (NEM: WA] [Act 59 of 2008):

= List of waste managemen: actvities that have, ar are likely to have, a detrimental effece

on the erironment (GN 921, as amended) - Categary B, Actvity 3 and 7.
YOUR PARTICIPATION IS IMPORTANT

Interested and Affected Parties ([&APs] are invited to review the Draft Scoping Report for this
project and provide comments or raise issues for consideration in the Final Scoping Report.
The Scoping Report will be available for comment between 24 Janvary and 24 February 2020 at
thie following Incanons:

Klarksdonp Public Library, Woortrekker Street, Klarksdorp Central [Tel: 012 387 8373)

Orknay Public Library, Patmore Street, Orkney (Tel: 018 473 0310)

khuma Public Ubrary, Ndlondios) Street, Khuma, (Tel: 018 487 BES2]

Potchefstraom Publie Library, 25 Wolmarans Street, Potchefstroom, (Tel: 018 299 5051}

Sulfontein Public Likrary, Somerset Drive, Saifontein (Tel: L8 487 8251}

Webslte download hitp/fwww.gcs-sa.biz/documents)
CD copy On request to the public participation office
Hard copies and / or CDs To all commenting authortaes

Two public meetings will be held to give stakeholders the opportunity to raise issues with the Applicant
and EAP. Mertings will be held as follows:

Wednesday, 5 Februany 2020 at 10:00 | Lost Treasure, L Winnie Mandela Drive, Stiifontain

Wednesday, 5 February 2020 at 18:00 | Lost Treasure, 1 Winnie Mandeia Drive, Stiifontedn

If you are interested In attending these mestings, please register as an 1&AP with GCS.

To register or submit comments, please contact;

GCS [Pty) Lid: Anelle Litter / Georgina Wilson, Tel: 011 B0O3 5726, Fax: 011 803 5745, E-mall:
anecliel@gos-sa.biz [ georgina@gos-sa.biz or Mail: P O Box 2557, Rivonla, 2128, -J

25



LWhat happens now?

Action

Submit Application Form

Draft Scoping Report for Public Comment
Submit Final Scoping Report to Authority
Authority Accept Scoping Report

Draft EIA Report for Public Comment
Final EIA Report to Authority

Decision from Authority

Authority Inform Applicant of Decision

Expected Date

24t January 2020

24% Jan to 24t February 2020
9th March 2020

22" April 2020

1st June to 6t July 2020

3rd August 2020

18th November 2020

2374 November 2020

Notify Interested and Affected Parties of Decision 30t November 2020

)



L Comments on the Draft Scoping Report

You can comment until 24 February 2020, by
contacting:

= > GCS

Water & Environmental
Consultants

Sharon Meyer Anelle Lotter
Senior Environmental Consultant Stakeholder Engagement Specialist
(email) sharonm@gcs-sa.biz (email) anellel@gcs-sa.biz
(office) 011 8035726 (office) 011 8035726

§
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MINE WASTE SOLUTIONS

PUBLIC PARTICIPATION PROCESS
FEBRUARY 2020




OUR VALUES

Our business values and beliefs guide our behaviour, in order that we make a positive impact.
These behaviours and beliefs link our business activities to our social performance.

~
Safety is our first value
J
S
We treat each other with dignity and respect
J
S
We value diversity
J
S
We are accountable for our actions and undertake
\ to deliver on our commitments

(o Y,

( =am The communities & societies in which we operate are better off with

‘ AngloGold Ashanti having been, & being, there
Y,
S
We respect the environment

A
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ABOUT ANGLOGOLD ASHANTI — LEADING GLOBAL COMPANY

AMERICAS ' CONTINENTAL AFRICA | SOUTH AFRICA AUSTRALASIA
1 Argentina e s 9 South Africa 10 Australia
Cerro Vanguardia (92.5%) Siguiri 85%) Mponeng (Wast Wits) Sy LeeL
5 Mali 2 Tropicana (70%;)
2 Brazil Morika (40%) (1 Surface Operations
:GA Minaracs Sadioia {41%) Vaal Frver ™ Marts 2nd Kies 22 managed 3
Colombi Yatai @ Kopanang oparsiad by Barrick GO Comporation
3 a ot 6 ﬁfma “ Moab Khotsong # mﬂmmlnw
Colosa 2 iduapriem 9 Yaiuia s being soid
Q.La,gbm Obuasi & @ Ohuss — the redewiopmant propct
{94.9%) I Choms - e e
"
Kibali (45%) e
8 Tanzania 78 Fabeiary 2018

Contribution to group production Contribution to regional production
(excluding technology)
o 2018 2018
I Mponeng 85
0/ I South Africa 14 Kopanang and
0 Rest of AngloGold Ashanti 38 Moab Khotsong” 10
| Surface Operations 35

. f

ANGLOT 7. CASHANTI * For the first two months of the year



ABOUT MINE WASTE SOLUTIONS - LOCATION

\* -:.'.-'-f: FJEE:{ *‘!‘-\ ~ Y&
T ¥OATWA
I |J I‘l—' ’ l-'_"-r/\ j 1
\ z, - 3 * Located near the towns of Klerksdorp, Stilfontein and Khuma,
A\ :I 1
™ - ,.'““""w—flﬁ--*a.,-"'“ b | 150km southwest of Johannesburg, in the North West Province
} ""_:F (S « Situated in the Dr Kenneth Kaunda District Municipality
‘\\ . y - Situated on the border between 2 local municipalities, namely,
; et & ' City of Matlosana and JB Marks
- r"’)] ¥ e
West Wits operations L‘;J 3 ,_:' 5
Inclhudes i LY -~
o mmm&ﬁm & : = etz
Dperations CapeTon & e _.?-_____,_4.( et Flzateth
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ABOUT MINE WASTE SOLUTIONS

Mine Waste Solutions (MWS) was established in 1999 and is the holding company
for Chemwes (Pty) Ltd.

Mine Waste Solutions was acquired by AngloGold Ashanti on 20 July 2012, from First Uranium
(Pty) Limited.

The MWS operation is managed as a business unit within the AngloGold Ashanti South African
Region.

MWS is a gold tailings retreatment operation with a design life of 14 years to 2025.

Multiple existing tailings storage facilities in the area are reclaimed and processed through three
production modules.

The throughput is approximately 2.5 million tons per month.

The operation life is limited to 2025 due to the authorised capacity of the Kareerand tailings
storage facility (TSF).

The opportunity exists for the life of MWS to be extended to 2040 as additional waste tailings
dumps are available to be reclaimed. To extend the life, MWS requires additional tailings
deposition capacity.

A
ANGLS



MINE WASTE SOLUTIONS OPERATING AREA

Q — MWS Plant
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MINE WASTE SOLUTIONS PROCESSING PLANT
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MINE WASTE SOLUTIONS TAILING STORAGE FACILITY

2007

The Kareerand Tailings Storage Facility was
established in 2011 with a storage capacity of
352 million tons, at a height of 80m on a
footprint of 530 Ha.

At the highest point, the TSF is currently
approximately 50 metres. At planned
production volumes the TSF will reach the
authorised height of 80 metres in 2025.

To extend the life of the operation, a new TSF
must be established.

(Google farth
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MINE WASTE SOLUTIONS BUSINESS

A

ANGLS

The values and business principles of AngloGold Ashanti are
equally applicable to Mine Waste Solutions as to the rest of
the company.

The AngloGold Ashanti policies and standards are therefore
diligently applied at the MWS operations.

The operation is ISO 14001:2015 certified which
demonstrates our commitment to Environmental
Management.

MWS achieved OHSAS 18001 certification in 2018 which
demonstrates our commitment to our employee's health and
safety.

AngloGold Ashanti subscribes to the Interntional Council on
Mining and Metal's principles (ICMM)

The MWS license to operate is covered by various
environmental authorisations, to which we comply.

Note: In terms of the current legislation, the Mineral and
Petroleum Resources Development Act No. 28 of 2002 (the
MPRDA), a mining right is not required to reclaim the TSFs.
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ENVIRONMENTAL AUTHORISATIONS

* NEMA Environmental Authorisation - NWP/EIA/176/2008
* Water Use License — 08/C24B/AACIG/8368

*  Atmospheric Emission Licence - NWPG/CHEMWES/AEL 4.17/MARCH 14
 Certificate of Registration —2014/039793/07

Environmental Monitoring
Networks:

* Surface water monitoring
* Groundwater monitoring

* Dust fallout monitoring

ANGLOT L CASHANTI
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ENVIRONMENTAL COMPLIANCE

AngloGold Ashanti has a target of zero reportable environmental incidents and has made good
progress within the context of continual improvement.

Incidents still occur, and it is our objective to eliminate the consequence of the incidents by
designing out the risk and upgrading installations and equipment.

Mitigation measures implemented to prevent pollution and reoccurrence of environmental
incidents include;
Increase stormwater containment — Kareerand & MWS Pollution Control Dam
Arresting groundwater plumes - Interception boreholes, phytoremediation
Establish and maintain secondary containment on pipeline routes (estimate 74 km)
Constructing infrastructure to separate clean / dirty water
Monitoring of dam levels and desilting programs — Maintain storage capacity
Contain water during rain-storm events on reclamations sites — Flapper valve controls
Adherence to the regulatory approved dust management plan

Rehabilitation of the tailings footprints once completely reworked — prevent loss of topsoil,
erosion, and continued contamination of water resources



ENVIRONMENTAL IMPROVEMENT PROJECTS - GROUNDWATER
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ENVIRONMENTAL IMPROVEMENT PROJECTS - STORMWATER

Containment paddocks — TSF being reclaimed

Reclamation Site - Containment Additional water containment dam - Kareerand

.
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ENVIRONMENTAL IMPROVEMENT PROJECTS — DUST MANAGEMENT

Tailings Dam Grassing

Netting & Grassing




IMPROVEMENT AT MWS PLANT SINCE ACQUISITION

Plant condition 2013
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NEW TSF SITE SELECTION PROCESS (TO BE PRESENTED IN THE EIA REPORT)

Evaluation criteria to rank sites (qualitative,
knowledge &judgement)

* Presence of dolomites

*  Greenfields/brownfields

*  Footprint/capacity

* Engineering/technical

*  Environmental/social

*  Constructability/operability
Option 4 & 5 most feasible

*  Option 5 was eliminated due to land
ownership

*  Option 4/7 was identified

Option 4/7 progressed into the expansion of
the TSF as the preferred site due to:

*  No dolomites
*  Smallest footprint
* Single site of impact

* Reuse of existing infrastructure
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POTENTIAL DESIGN OF THE TSF EXPANSION
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SUBCONTRACTORS AND LOCAL SUPPLIERS

The major component of the project scope is earthworks and the construction period will
span 4 years. It is anticipated that between 88 and 123 construction vehicles will be on site
Major identified work packages include
HDPE Lining — Specialist supply and install
Solution trench concrete and catwalk — local subcontractors
Penstock pipeline — local contractor
Structural steel — local fabrication contractor

Identified Material supply work packages

Sand and aggregates Employment Category

Concrete (full-time and part-time)
Geotextiles Site Management
Precast concrete pipes Supervisory staff
Steel pipes Technical staff
HDPE pipes Operators
Skilled labour
General labour
Total

18
A
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Questions ?

ANGLOT DL CASHANT]



	3eaa24921de8222a24e11c8e1636c154706c89f64967f8da5921027922dfccff.pdf
	3eaa24921de8222a24e11c8e1636c154706c89f64967f8da5921027922dfccff.pdf
	3eaa24921de8222a24e11c8e1636c154706c89f64967f8da5921027922dfccff.pdf
	3eaa24921de8222a24e11c8e1636c154706c89f64967f8da5921027922dfccff.pdf
	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf
	1.0 Introduction and background
	2.0 Purpose of the project and key study objectives
	3.0 Scope of work and overall project schedule requirements
	4.0 Pre-award meeting with AGA to agree terms of reference
	5.0 Information requirements and review thereof within the project study area
	6.0 AGA key requirements for pre-feasibility studies
	6.1 Other requirements related to the development of the Kareerand TSF Expansion

	7.0 TSF Candidate Site identification process
	7.1 Methodology and Approach
	7.2 Candidate sites
	7.3 Site selection process

	8.0 Key regulatory criteria and regulations related to mine waste
	9.0 development of the short listed OPTIONS
	9.1 Engineering attributes
	9.1.1 TSF Expansion: - Option 4-7a and Option 4-7b
	9.1.2 TSF Expansion: - Option 3

	9.2 Environmental attributes of preferred alternatives
	9.2.1 Option 3
	9.2.2 Option 4/7


	10.0 TSF OPTION comparison and capital costs
	11.0 Sustainable development considerations
	12.0 Regulatory process
	12.1.1 Recommended process to be followed
	12.1.2 Competent Authorities
	12.1.3 Other
	12.1.4 Gap analysis of existing environmental baseline information

	13.0 Project implementation road map, Conclusions and recommendations
	APPENDIX A
	Site selection process maps

	APPENDIX B
	Conceptual layouts of optional schemes

	APPENDIX C
	Schedules of quantities of optional schemes

	APPENDIX D
	Document Limitations



	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf
	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf
	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf
	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf
	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf
	0a3f67db1679902188a3a22f9c95c4a2456169fadbcdb7ac8c1cba7caf989115.pdf

