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DEFINITIONS

Best environmental practice

Means to perform or exercise a particular activity or activities in the most suitable, appropriate,
advantageous or best advised manner in order to achieve the highest standards while performing or

exercising such activity or activities;

Best practicable waste management option (BPWMO)

For a given waste management objective, this is the option that provides the most benefit or the least
damage to the environment, at an acceptable cost, in the short and long term.

Building and demolition waste

Waste, excluding hazardous waste, produced during the construction, alteration, repair or demolition
of any structure, and includes rubble, earth, rock and wood displaced during that construction,

alteration, repair or demolition.

Cleaner production (CP)

The continuous application of integrated preventative environmental strategies to processes, products
and services to increase overall efficiency and to reduce the impact of such processes, procedures

and services on health and the environment.

Colour coding

Means the use of colour on a container or bag or the label attached to such, which serves to identify
the category of waste that it contains.

Compost

Composting is nature's way of recycling. Composting refers to a solid waste management technique
that uses natural processes to convert organic materials to humus through the action of micro-
organisms. Compost is a mixture that consists largely of decayed organic matter and is used for

fertilising and conditioning of land.

Shangoni Management Services (Pty) Ltd
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Conservation

Conservation is the wise use of natural resources (nutrients, minerals, water, plants, animals, etc.)

and includes planned action or non-action to preserve or protect living and non-living resources.

Contaminated

The presence in or under any land, site, buildings or structures of a substance or micro-organism
above the concentration that is normally present in or under that land, which substance or micro-

organism directly or indirectly affects or may affect the quality of soil or the environment adversely.

Continuous improvement

The process of enhancing environmental management to achieve improvements in overall

environmental performance in line with an organisation's environmental policy.

Cost benefit analysis (CBA)

An economic analysis of an undertaking, involving the conversion of all positive and negative aspects
into common units (e.g. money), so that the total benefits and total costs can be compared. This
includes estimates and comparisons of short-term and long-term costs (losses) and benefits (gains).

Disposal

The burial, deposit, discharge, abandoning, dumping, placing or release of any waste into, or onto,
any land.

Domestic waste

Waste, excluding hazardous waste that emanates from premises that are used wholly or mainly for

residential, educational, health care, sport or recreation purposes.

Duty of care and remediation of environmental damage

Every person who causes, has caused or may cause significant pollution or degradation of the
environment must take reasonable measures to prevent such pollution or degradation from occurring,
continuing or recurring, or, in so far as such harm to the environment is authorised by law or cannot
reasonably be avoided or stopped, to minimise and rectify such pollution or degradation of the

environment.

Shangoni Management Services (Pty) Ltd
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Effluent

Wastewater, either treated or untreated, that flows from an industrial outfall, sewer or treatment plant.

Environment

The surroundings (biophysical, social and economic) within which humans exist and that are made up
of

i. the land, water and atmosphere of the earth;

ii. micro-organisms, plant and animal life;
iii. any part or combination of (i) and (ii) and the interrelationships among and between them; and
iv. the physical, chemical, aesthetic and cultural properties and conditions of the foregoing that

influence human health and wellbeing.

Environmental aspects

Elements of an organisation’s activities, products or services that can interact with the environment.

Environmental audit

A regular formal examination to ascertain whether an organisation or facility is operating in terms of its

environmental performance requirements or some other measure of performance.

Environmental degradation

Refers to pollution, disturbance, resource depletion, loss of biodiversity and other kinds of
environmental damage. Usually refers to damage occurring accidentally or intentionally as a result of

human activities.

Environmental impact

Any change to the environment, whether adverse or beneficial, wholly or partially resulting from an

organisations’ activities, products or services.

Environmental management

Those aspects of an overall management function (including planning) that determine and lead to

implementation of an environmental policy.

Shangoni Management Services (Pty) Ltd
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Environmental policy

A statement by an organisation of its intentions and principles in relation to its overall environmental
performance. Environmental policy provides a framework for action and for the setting of its

environmental objectives and target.

Environmental sustainability

The ability of an activity to continue indefinitely at current and projected levels, without depleting the

social, cultural and natural resources required to meet present and future needs.

General waste

Waste that does not pose an immediate hazard or threat to health or to the environment, and
includes—

(a) domestic waste;

(b) building and demolition waste;

(c) business waste: and

(d) inert waste;

General waste storage facility

Means a storage facility that has a capacity to store in excess of 100m® of general waste continuously.

Green waste

Green waste refers to the vegetative biodegradable portion of the waste stream. It can biodegrade

(decompose) naturally and organically and includes leaves, tree pruning, branches, etc.

Handling

Means the functions associated with the movement of waste, including storage, treatment and

ultimate disposal, by the use of manual systems and automated systems.

Hazard

Means the intrinsic potential property or the ability of any agent, equipment, material or process to
cause harm.

Shangoni Management Services (Pty) Ltd
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Hazardous waste

Any waste that contains organic or inorganic elements or compounds that may, owing to the inherent
physical, chemical or toxicological characteristics of that waste, have a detrimental impact on health

and the environment.

Hazardous waste storage facility

Means a storage facility that has a capacity to store in excess of 80m3 of hazardous waste

continuously.

Impermeable surface

Means a physical barrier or a membrane that prevents leaching of waste.

Incineration

Any method, technique or process to convert waste to flue gases and residues by means of oxidation.

Integrated environmental management (IEM)

A philosophy that prescribes a code of practice for ensuring that environmental considerations are
fully integrated into all stages of the development process in order to achieve a desirable balance

between conservation and development.

Integration

Approaches to integration with regard to pollution prevention may be divided into philosophical,
functional and organisational approaches. These approaches need to be dealt with separately in
order to provide resolution to these aspects. They are, however, inter-related and can thus not be
developed in isolation.

Landfill

A commonly used method of final disposal of solid waste to land. The waste is spread on the land,

compacted, and a soil cover applied so that impacts on the environment are minimised.

Leachate

Liquid with a high pollution potential that flows through and drains from landfill sites.

Shangoni Management Services (Pty) Ltd
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Pollution

Any change in the environment caused by -

(i) substances;

(i) radioactive or other waves; or

(iii) noise, odours, dust or heat

emitted from any activity, including the storage or treatment of waste or substances, construction and
the provision of services, whether engaged in by any person or an organ of state, where that change
has an adverse effect on human health or well-being or on the composition, resilience and
productivity of natural or managed ecosystems, or on materials useful to people, or will have such an

effect in the future.

Pollution Prevention

Any activity that reduces or eliminates pollutants prior to recycling, treatment, control or disposal.

Reduce

The first and most effective component of the waste hierarchy is reducing the waste created.
Consumers are encouraged to reduce their waste by purchasing in bulk, buying items with less
packaging and switching to reusable instead of single-use items. Businesses can adopt
manufacturing methods that require fewer resources and generate less waste. In addition to
benefiting the environment, these efforts often offer consumers and businesses a financial incentive

of lower expenses in purchases.

Recycle

A process where waste is reclaimed for further use, which process involves the separation of waste
from a waste stream for further use and the processing of that separated material as a product or raw

material

Re-use

To utilise articles from the waste stream again for a similar or different purpose without changing the
form or properties of the articles.

Renewable Resource

A resource that can naturally restore and replenish itself (e.g. trees).

Shangoni Management Services (Pty) Ltd
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Risk assessment

A process of gathering data and making assumptions to estimate short- and long-term harmful effects
on human health or the environment from exposure to hazards associated with the use of a particular
product or technology, or establishing the probability of an event occurring, the factors that could bring
about that event, likely exposure levels and the acceptability of the impact resulting from exposure.

Storage of waste

The accumulation of waste in a manner that does not constitute treatment or disposal of that waste.

Sustainability

The conservation of an ecological balance, ensuring that natural resources are not depleted.

Sustainable development

Development that meets the needs of the present without compromising the ability of future

generations to meet their own needs.

Toxic (poisonous) waste

A form of hazardous waste that causes death or serious injury, such as respiratory diseases, cancer

or genetic mutations.

Treatment of waste

Any method, technique or process that is designed to -

(a) change the physical, biological or chemical character or composition of a waste; or

(b) remove, separate, concentrate or recover a hazardous or toxic component of a waste; or
(c) destroy or reduce the toxicity of a waste,

in order to minimise the impact of the waste on the environment prior to further use or disposal.

Vegetation

The combination of different plant communities found in and characterising a specific area of region.

Waste

The definition of waste, as per the Waste Act, is as follows:

“waste” means any substance, whether or not that substance can be reduced, re-used, recycled and

Shangoni Management Services (Pty) Ltd
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recovered —

(a) that is surplus, unwanted, rejected, discarded, abandoned or disposed of;

(b) which the generator has no further use of for the purposes of production;

(c) that must be treated or disposed of; or

(d) that is identified as a waste by the Minister by notice in the Gazette, and includes waste generated
by the mining, medical or other sector; but —

(i) a by-product is not considered waste; and

(i) any portion of waste, once re-used, recycled and recovered, ceases to be waste;

Given the exclusion of by-products, their definition in terms of the Waste Act is also important: “by-
product” means a substance that is produced as part of a process that is primarily intended to
produce another substance or product and that has the characteristics of an equivalent virgin product

or material.

Waste classification

Means establishing-

(a) whether a waste is hazardous based on the nature of its physical, health and environmental
hazardous properties (hazard classes); and

(b) the degree or severity of hazard posed (hazard categories).

Waste generator

Means any person whose actions, production processes or activities, including waste management

activities, results in the generation of waste.

Waste manager

Means any person who re-uses, recycles, recovers, treats or disposes of waste.

Waste management facility

Means a place, infrastructure, structure or containment of any kind, wherein, upon or at, a waste
management activity takes place and includes a waste transfer station, container yard, landfill site,
incinerator, a lagoon, recycling or a composting facility.

Waste manifest system

Means a system of control documentation, which accompanies a load of hazardous waste transported

from the point of generation to the waste management facility.

Shangoni Management Services (Pty) Ltd
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Waste transporter

Means any person who conveys or transfers waste-
(a) between the waste generator and a waste management facility; or
(b) between waste management facilities.

Shangoni Management Services (Pty) Ltd
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ABBREVIATIONS

BPWMO - Best Practise Waste Management Option

1&AP - Interested and Affected Party

NEMA - Environmental Management Act, 1998 (Act No. 107 of 1998) as amended

NEMWA - National Environmental Management: Waste Act, 2008 (Act No. 59 of
2008)

PPP - Public Private Partnership

R - Regulation

WCMS - Waste Classification & Management System

WMF - Waste Management Facility

WMS - Waste Management Strategy

WMP - Waste Management Programme
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EXECUTIVE SUMMARY

The purpose of this report is to convey the methodology and results of an extensive non-mineral
waste management strategy and planning process that was undertaken by the Mine’s Environmental
Management Department in conjunction with Shangoni Management Services.

The process was carried out according to the requirements and principals as per the National
Environmental Management Act, Act 107 of 1998, the National Environmental Management: Waste
Act, Act 59 of 2008, and the associated Norms and Standards for the assessment, classification,
management, storage and disposal of waste.

Potential shortcomings in terms of effective waste management were flagged in order to commit to
improvement objectives that are measurable, quantifiable and that would give effect to immediate

waste management improvement at the Mine.

The process allowed for the consideration of best practical waste management options for the
different waste streams. Reasonable targets and objectives were set to realise immediate waste
improvement objectives and to allow for continual waste management improvements in future.

A conceptual Waste Management improvement Programme, comprising of a number of priority waste
management projects, was compiled in order to realise the set objectives and targets within an

allocated budget and allowed timeframe.

Shangoni Management Services (Pty) Ltd
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1. INTRODUCTION AND BACKGROUND

The De Beers Consolidated, Venetia Mine, is situated on the farm Venetia 103 MS, approximately
33kms to the north-east of Alldays and 74kms to the west of Musina, in the Limpopo Province of
South Africa. The mine is the largest diamond mine in the country, accounting for 40% of the annual

diamond production turnover.

The Venetia Mine Environmental Department took the initiative to scrutinise the effectiveness of
current waste management practice at the Mine. Management is committed to best environmental
practice and sustainability and view non-mineral waste management as one of their key performance

indicators in this regard.

During 1996 the Constitution of South Africa provided the foundation for environmental regulation and
policy in South Africa. The right to environmental protection and to live in an environment that is not

harmful to health or well-being was set out in the Bill of Rights (Section 24, Chapter 2).

This fundamental right underpins environmental policy and law, in particular the framework
environmental legislation of the National Environmental Management Act, 1998 (Act No. 107 of 1998)
(NEMA).

NEMA introduced a number of additional guiding principles into South African environmental
legislation, including the life-cycle approach to waste management, producer responsibility, the
precautionary principle and the polluter pays principle. Chapter 5 of NEMA specifically provides
instruments for integrated waste management. It places a duty of care on any persons who may
cause significant pollution or degradation of the environment, requiring them to institute measures to
either prevent pollution from occurring, or to minimise and rectify the pollution or degradation where it
cannot reasonably be avoided.

The National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) (referred to hereafter
as “the Act”) gave effect to the White Paper on Integrated Pollution Control and Waste Management
in South Africa.

For the first time the Act provided a coherent and integrated legislative framework addressing all the
steps in the waste management hierarchy. The Act echoes the duty of care provision by forcing
holders of waste (waste generators) to take reasonable measures to implement the waste
management hierarchy. The hierarchy provides a systematic and hierarchical approach to integrated
waste management, addressing, in turn, waste avoidance, reduction, re-use, recycling, recovery,

treatment and safe disposal, as a last resort.
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Within the Act, the underlying philosophy of proactive environmental management, as defined by
NEMA, outlined a road map that would redirect the nations’ approach towards sustainable waste

management for years to come.

The Act and supporting regulatory papers that followed, provided much needed structure to industry

by redefining:

e Legal rectification and the processes involved with waste license applications;

e  Terminology and definitions within the Act and associated regulatory requirements;

e  Waste management activities that would require licensing; and

e Norms and Standards guiding the correct classification of waste, reduction and re-use thereof
and the best storage and disposal options at end of life.

The proactive initiative of the Venetia Environmental Department to initiate a valiant pursuit towards
waste management optimisation, gave effect to this living document, known as the Venetia Mine -
Waste Management Optimisation Strategy and Programme (WMS). The aim of this report is to align
the Mine’s WMS to the vision of the National Department of Environmental Affairs (DEA), as
stipulated within the National Waste Management Strategy document published in 2012.

The driving objective of the WMS is to achieve the best health, environmental, economic and
engineering results from applied actions. This can only be achieved through the consideration and
application of the best practical waste management options (BPWMO) for key elements relating to
every individual waste stream generated at the mine. The key elements relating to individual waste
streams have inherent linkages to one another and this necessitates an integrated approach in order
to reach the abovementioned objective.

The waste management strategy preparation process involved a series of sequential steps that
ultimately culminated in the formalisation of this report namely:

e A status quo assessment,

e  Setting improvement objectives and targets, and

e  Formulating a conceptual Waste Management Programme.

2. SITE DESCRIPTION

The De Beers Venetia Mine is an open pit, diamond mine, mining a diamond bearing kimberlite
cluster. The cluster consists of a series of dykes and pipes, with a vertical displacement. The cluster
consists of three kimberlite ore bodies, namely K1, K2 and K3. There are also a number of satellite
ore bodies present. The open pit will be mined to a depth of approximately 450 metres. To enable the
extraction of the kimberlite ore, waste rock is removed by way of drilling, blasting, loading and hauling.

The kimberlite ore is hauled to the main treatment plant where it is processed and diamonds are
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obtained through a number of processes, including crushing, scrubbing, screening, x-rays and dense
media separation. Fine and course tailings waste is generated at the treatment plant. There are also

associated services and infrastructures present at the mine.

It is estimated that the open pit operations will end between 2020 and 2023, depending on production
targets, market conditions and open pit mining scenarios. Open pit mining becomes uneconomical
below a depth of 450 metres. This is due to the amount of waste rock that needs to be removed. The
mining method will therefore be changed to underground mining in future, using sublevel caving, open
benching and inclined caving mining methods. The change in mining method will entail large scale

changes to existing surface infrastructures (ERM, 2012).

Table 1: Site Description

Company Name: De Beers Consolidated Mines Limited — Venetia
Mine

Registration Number: 1888/000007/06

Postal Address: PO Box 668, Musina, 0900

Contact Person: Gavin Anderson

Contact Number: 015 575 2710

SITE INFORMATION

GPS Co-ordinates: 22°26'6.76"S; 29°19'24.59"E
SITE DESCRIPTION Property description: The farm Venetia 103 MS

Zoning: Agriculture

The areas surrounding the mine are mostly used for game farming. The
DESCRIPTION OF SITE DBCM owned Venetia Limpopo Nature Reserve lies to the north, west
SURROUNDINGS and east of the mine. The Gotha Farm lies to the south of the mine and

is used for stock and game farming.
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Figure 1: Site Locality Map
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Figure 2: Mine site plan
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3. STATUS QUO ASSESSMENT

The purpose of the Status Quo Assessment was to assess current non-mining waste management
and to identity and flag potential shortcomings in terms of effective waste management options at the

mine.

Certain key elements needed to be identified in order to determine and commit to improvement
objectives that is measurable, quantifiable and that would give effect to immediate waste

management improvement at the Mine.

The following key elements were identified:
e  Adequate waste management awareness and training,

e  Functional waste management system design,

Optimal waste management operations

= Separation,

= Minimisation (reduce, re-use, recycle),
= Storage,

= Transfer, and

= Disposal.

e Meeting legal requirements, and

e Ensuring natural- and socio-economic viability.

Using this baseline information it was possible to consider best practical waste management options
for the different waste streams and to set reasonable targets and objectives to work from.

3.1 Current Waste Handling Areas

In terms of GN R. 634, Waste Classification and Management Regulations, 23 August 2013, waste
handling is defined as “the functions associated with the movement of waste, including storage,

treatment and ultimate disposal, by the use of manual systems and automated systems”.

Throughout the mine there are different functions and activities that occur and these activities all
handle non-mineral waste (waste handling areas) in some way or another. The waste types,
composition, and quantities generated, collected and stored in these areas differ from one another.

Even though there are some significant differences in the management of the different waste streams
at these areas, an overarching management system and associated procedures govern the alignment
of waste management at the mine.
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As a practical measure for the purpose of this study the Mine was dissected into focus areas where

waste handling would be associated with a specific process or activity.

The focus areas that was selected for the purpose of the study were:
Blue Areas including:

e  The waste management facility (salvage yard),

e The mining engineering workshop,

e Plant area and associated engineering workshop,

e  Sewage treatment plant,

e  Wellness centre,

e  Current waste tyre stockpile,

The Red area:

e  Diamond recovery area.

Table 2: GPS coordinates of the waste handling areas

Blue Area
Waste Management Facility (Salvage Yard) 22°26'7.02"S; 29°18'39.91"E
Mining Engineering Workshops 22°26'40.97"S; 29°19'43.47"E
Plant area and Engineering Workshops 22°26'50.49"S; 29°18'46.36"E
Sewage Treatment plant 22°26'31.41"S; 29°18'24.41"E
Wellness Centre 22°26'54.97"S; 29°19'08.20"E
T T 22°26'3.49"S; 29°18'41.51"E and 22°26'38.60"S;
29°19'40.92"E and 22°°26'20.20"S; 29°20'22.14"E

Red Area

Red Area 22°27'5.67"S; 29°18'48.33"E

The waste handling areas are shown in two colours, namely red and blue. The “red area” represent
the diamond recovery area whilst all other areas are referred to as “blue areas” for the purpose of this
document.
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Figure 3: Waste handling areas

3.1.1 Waste Management Facility (Salvage Yard)

This area is also known as the salvage yard because of its partial function to collect waste for sorting,

laydown, re-use, recycling and screening before final disposal.

At the salvage yard general as well as hazardous waste is received, stored, sorted, recycled and

finally transferred from the mine for final disposal.

Currently almost all waste streams collected at the mine passes through this facility. Waste streams

typically include:

Recyclable domestic waste that include paper, plastic, cardboard, cans and glass;
Non-recyclable domestic waste that include non-recyclable dry waste to landfill and food
waste;

Recyclable or non-recyclable general waste such as green waste;

Recyclable hazardous liquids — used oil;

Non-recyclable hazardous liquids such as grease, contaminated diesel, engine coolant,

hydrocarbon sludge, old cooking oil, battery acid, chemical containers with redundant chemicals;
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Recyclable hazardous solids that include used Ink cartridges, sealed batteries, un-sealed
batteries, empty (mostly 251) chemical containers;

Non-recyclable hazardous solids such as oily rags, material contaminated with oil, diesel or
grease, oil filters, empty oil/chemical containers, contaminated spill sorb, hardened sludge,
contaminated soil not suitable for bioremediation (due to levels of contamination), launder
grease, fluorescent tubes, mercury vapour lamps and sodium lamps, empty chemical containers,
chemical containers with redundant chemicals — solid, electronic waste, sandblasting grit,
incinerator ash.

Recyclable Industrial waste including used screen panels, ferrous and non-ferrous metals,
wood (pallets and boxes), conveyor belting, hard hats, safety boots, overalls, plastic water
containers, blasting wire, all cabling

Non-recyclable industrial including LDV and EMV tyres, building rubble, demolition and

construction waste, rubber, air filters, redundant furniture.

3.1.2. Mining Engineering Workshops as well as the Plant area and Engineering

Workshops

The majority of the mines hazardous waste is generated in these areas. Hydrocarbon contaminated

waste make up the bulk of the hazardous waste and can be either recyclable or non-recyclable.

The amount of staff (technicians) working in these areas also contribute a large portion of the total

domestic waste generated at the mine.

The waste streams encountered in these areas include:

Recyclable domestic waste that include paper, plastic, cardboard, cans and glass;
Non-recyclable domestic waste that include non-recyclable dry waste to landfill and food
waste;

Recyclable hazardous liquids such as used oil;

Non-recyclable hazardous liquids such as grease, contaminated diesel, engine coolant,
hydrocarbon sludge, old cooking oil, battery acid, chemical containers with redundant chemicals
and expired medicine;

Recyclable hazardous solids that include used Ink cartridges, sealed batteries, un-sealed
batteries, empty (mostly 25I) chemical containers;

Non-recyclable hazardous solids such as oily rags, material contaminated with oil diesel or
grease, oil filters, empty oil/chemical containers, contaminated spill sorb, hardened sludge,
contaminated soil not suitable for bioremediation (due to levels of contamination), sanitary waste
generated in bathrooms and 'SHE' bins, fluorescent tubes, mercury vapour lamps and sodium
lamps and empty chemical containers.

Recyclable Industrial waste including ferrous and non-ferrous metals, wood (pallets and

boxes), hard hats, safety boots, overalls, plastic water containers, blasting wire, all cabling;
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e Non-recyclable industrial including LDV and EMV tyres and air filters.

3.1.3. Sewage Treatment plant

The sewage treatment plant generates two waste streams namely:

¢ Recyclable hazardous solids in the form of sewage treatment plant sludge;

¢ Non-recyclable hazardous solids in the form of incinerator ash, generated from the incineration
of sanitary waste as well as other foreign objects collected by the pre-treatment screen and
incinerated in the mobile incinerator at the treatment plant.

3.1.4. Wellness Centre

The following waste streams are generated at the wellness centre:

e Recyclable domestic waste that include paper, plastic, cardboard, cans and glass;

e Non-recyclable domestic waste that include non-recyclable dry waste to landfill and food
waste;

e Non-recyclable hazardous liquids in the form of expired medicine;

e Recyclable hazardous solids that include used Ink cartridges;

e Non-recyclable hazardous solids such as medical waste, sanitary waste generated in
bathrooms and 'SHE' bins, fluorescent tubes, mercury vapour lamps and sodium lamps and

empty chemical containers.

3.1.5. Current Waste tyre stockpile

¢ Non-recyclable industrial waste in the form of LDV and EMV tyres are stored on this tyre

stockpile area.

3.1.6. Diamond recovery area
Because of strict security control at the Red area, waste generated end up being stored in this area

for extensive periods.

Because of all the related activities occurring within the area, that include office work, processing as

well as workshop activities the Red area generates a wide variety of waste streams such as:

e Recyclable domestic waste that include paper, plastic, cardboard, cans and glass;

e Non-recyclable domestic waste that include non-recyclable dry waste to landfill and food
waste;

e Recyclable or non-recyclable general waste such as green waste;

e Recyclable hazardous liquids — used oil;

¢ Non-recyclable hazardous liquids such as grease, hydrocarbon sludge, old cooking oil, battery

acid, chemical containers with redundant chemicals and expired medicine;

Shangoni Management Services (Pty) Ltd



DE BEERS VENETIA - WASTE MANAGEMENT OPTIMISATION STRATEGY Page 30 of 163
AND PROGRAMME

e Recyclable hazardous solids that include used Ink cartridges, sealed batteries, un-sealed
batteries, empty (mostly 25l) chemical containers.

e Non-recyclable hazardous solids such as oily rags, material contaminated with oil, diesel or
grease, oil filters, empty oil/chemical containers, contaminated spills orb, launder grease,
sanitary waste generated in bathrooms and 'SHE' bins, fluorescent tubes, mercury vapour lamps
and sodium lamps, empty chemical containers, chemical containers with redundant chemicals —
solid, electronic waste, sandblasting grit, incinerator ash, and sewerage sludge.

e Recyclable Industrial waste including used screen panels, ferrous and non-ferrous metals,
wood (pallets and boxes), conveyor belting, hard hats, safety boots and overalls.

e Non-recyclable industrial including building rubble, demolition and construction waste and

redundant furniture.

3.2 Current Waste Streams

As a starting point it was important to interrogate each step in the process cycle pertaining to the
handling of different waste streams.

In order to get a better understanding of the handling of waste at the mine the first step was to divide
the waste up into waste type, category and waste stream. A volume had to be determined for each of
the waste streams over a 12 month period.

Waste were divided into solid and liquid waste. Both solid and liquid waste were sub-categorised into
recyclable and non-recyclable waste.

For liquid waste it was established that all liquid waste will need to be treated as hazardous waste as
all the liquid wastes that were investigated fell under the hazardous category.

Solid waste was sub-categorised into domestic-, green-, industrial-, building/demolition and tyres
waste of which each may fall under hazardous or non-hazardous waste. This will depend on the
composition of the waste and the potential of contamination by other hazardous substances and/or
hazardous waste during the handling thereof.

This approach allowed for the opportunity to compare statistical data for preceding years in order to
plan ahead.

The handling of waste were mapped out in different process flows for the different waste streams
identified. By mapping these process flows it was possible to interrogate the current waste handling
practice in terms of the key elements for effective waste management mentioned earlier. This enabled

the team to identify areas for improvement in terms of waste management awareness and training,
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planning, waste handling (separation, minimisation, storage, transfer and disposal), meeting legal

requirements and ensuring natural- and socio-economic viability of the adopted strategy.

3.2.1 Waste Stream Inventory

For each waste stream identified, the following aspects were evaluated and documented as part of

the status quo assessment:

e  Waste stream description including type, quantities and quality of waste generated as well as
area (blue or red) of origin within the mining process;

e  Description of any relevant environmental authorisations associated with the specific industry
and waste stream, and linked to operational activities (the licensing authority for hazardous
waste is the National Department of Environmental Affairs (DEA) and for general waste the
Limpopo Department of Economic Development, Environment and Tourism (LEDET));

e Afull description of current waste management practices, systems and strategies including:

= Waste prevention/avoidance initiatives;

=  Waste minimisation initiatives;

= Internal re-use and recycling;

= Separation, collection, removal and storage at the points of generation;
= External re-use and recycling;

=  Recovery practices;

= Treatment; and

= Transportation and safe disposal methods.

The categories of waste encountered at Venetia are listed in the Figure below and is followed by the
2012 waste stream inventory, providing more benchmark information on the composition and volume

of the waste streams generated throughout the mine.

Statistical data pertaining the waste volume composition for the years 2011 and 2012, provides more

insight on the year on year fluctuations in waste movement from the mine.
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Figure 4: Solid and liquid waste categories
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Table 3: Waste Stream Inventory

No. Area Waste Type and Category

Waste stream

Volumes (maximum monthly volume
generated/removed during 2012)

1 Recyclable general waste Paper 6.97 tonnes
2 Recyclable general waste Plastic 4.65 tonnes
3 Recyclable general waste Cardboard 9.683 tonnes
4 Recyclable general waste Cans 2.96 tonnes (only one removal for 2012)
5 Recyclable general waste Glass Unknown
6 Non-recyclable general waste Non-recyclable dry waste to landfill 3.99 tonnes
7 Non-recyclable general waste Food waste Unknown
8 Recyclable or non-recyclable general waste | Green waste Unknown
9 Recyclable hazardous liquids Used ol 85838 litres used oil and grease
10 Non-recyclable hazardous liquids Grease
11 Non-recyclable hazardous liquids Contaminated diesel Unknown
12 Non-recyclable hazardous liquids Engine coolant Unknown
13 Non-recyclable hazardous liquids Hydrocarbon sludge Unknown - removed as part of "total hazardous waste" -
up to 44m° per month for all hazardous waste
14 Non-recyclable hazardous liquids Old cooking oil Unknown
15 Non-recyclable hazardous liquids Battery Acid Unknown
16 Non-recyclable hazardous liquids Chemical containers with redundant | Unknown
chemicals - Liquid
17 Non-recyclable hazardous solids Expired medicine Unknown
18 Hazardous solids Sewage treatment plant sludge Unknown
19 Recyclable hazardous solids Used Ink cartridges 130 cartridges
20 Recyclable hazardous solids Sealed batteries 183 lead acid batteries
21 Recyclable hazardous solids Un-sealed batteries Unknown
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No. Area Waste Type and Category

Waste stream

Volumes (maximum monthly volume
generated/removed during 2012)

22 Recyclable hazardous solids

23 Recyclable hazardous solids

Empty (mostly 25l)  chemical
containers
Empty 210l oil drums

Unknown - removed as part of "total hazardous waste" -
up to 44m° per month for all hazardous waste
Unknown

24 Non-recyclable hazardous solids

Oily rags, material contaminated with
oil, diesel or grease, oil filters, empty
oil/chemical containers

Unknown - removed as part of "total hazardous waste" -
up to 44m? per month for all hazardous waste

25
26

Non-recyclable hazardous solids

Non-recyclable hazardous solids

Contaminated spills orb

Hardened Sludge

Unknown

Unknown - removed as part of "total hazardous waste" -
up to 44m° per month for all hazardous waste

27 Non-recyclable hazardous solids

Contaminated soil not suitable for
bioremediation (due to levels of
contamination)

Unknown

28 Non-recyclable hazardous solids

Launder grease

Unknown

29 Non-recyclable hazardous solids

Medical waste

Sanitary  waste  generated in
bathrooms and 'SHE' bins

Up to 5m® incinerated per month (combination of
medical and sanitary waste)
Up to 5m® incinerated per month (combination of
medical and sanitary waste)

30 - Non-recyclable hazardous solids

31 Non-recyclable hazardous solids Fluorescent tubes, mercury vapour | Unknown
lamps and sodium lamps
32 Non-recyclable hazardous solids Empty chemical containers Unknown
33 Non-recyclable hazardous solids Chemical containers with redundant | Unknown
chemicals - Solid
34 Non-recyclable hazardous solids Electronic waste Unknown
35 Non-recyclable hazardous solids Sandblasting grit Unknown
36 Non-recyclable hazardous solids Incinerator ash Unknown
37 Recyclable Industrial Used Screen Panels Unknown
38 Recyclable Industrial Ferrous and non-ferrous metals 474.31 tonnes
39 Recyclable Industrial Wood (pallets and boxes) Unknown
40 Recyclable Industrial Conveyor belting Unknown
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No. Area Waste Type and Category Waste stream Volumes (maximum monthly volume
generated/removed during 2012)
41 Recyclable Industrial Hard hats Unknown
42 Recyclable Industrial Safety boots Unknown
43 Recyclable Industrial Overalls Unknown
44 Recyclable Industrial Plastic water containers Unknown
45 Recyclable Industrial Blasting wire Unknown
46 Recyclable Industrial All cabling Unknown
47 Non-recyclable industrial Windscreen glass Unknown
48 Non-recyclable industrial LDV and EMV tyres Approximately 500 EMV tyres and 120 LDV tyres at the
mine currently
49 Non-recyclable industrial Building . rubble, demoliton and | Unknown
construction waste
50 Non-recyclable industrial Rubber Unknown
51 Non-recyclable industrial Air filters Unknown
52 Non-recyclable industrial Redundant furniture Unknown
53 Recyclable general waste Paper Unknown
54 Recyclable general waste Plastic Unknown
55 Recyclable general waste Cardboard Unknown
56 Recyclable general waste Cans Unknown
57 Recyclable general waste Glass Unknown
58 Non-recyclable general waste Food waste Unknown
59 Non-recyclable general waste Green waste Unknown
60 Recyclable hazardous solids Batteries (sealed or unsealed) Unknown
61 Recyclable Hazardous - Liquid Used oil Unknown
62 Non-recyclable Hazardous - Liquid Grease Unknown
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No. Area Waste Type and Category Waste stream Volumes (maximum monthly volume
generated/removed during 2012)

63 Non-recyclable Hazardous - Solid Contaminated soil not suitable for | Unknown
bioremediation (due to levels of
contamination)

64 Non-recyclable Hazardous - Solid Oily rags, material contaminated with | Unknown
oil, diesel or grease, oil filters, empty
oil/chemical containers

65 Non-recyclable Hazardous - Solid Contaminated spills orb Unknown

66 Non-recyclable Hazardous - Solid Fluorescent tubes, Mercury Vapour | Unknown
lamps and Sodium lamps

67 Recyclable Hazardous - Solid Used Ink cartridges Unknown

68 Recyclable Hazardous - Solid Empty chemical containers Unknown

69 Non-recyclable Hazardous - Solid Empty chemical containers Unknown

70 Non-recyclable Hazardous - Solid Chemical containers with redundant | Unknown
chemicals - Solid

7 Non-recyclable Hazardous - Liquid Chemical containers with redundant | Unknown
chemicals - Liquid

72 Non-recyclable Hazardous - Solid Electronic waste Unknown

73 Recyclable Hazardous - Solid Empty oil drums Unknown

74 Recyclable Industrial Used Screen Panels Unknown

75 Non-recyclable Industrial Building rubble, demolition and | Unknown
construction waste

76 Recyclable Industrial Ferrous and non-ferrous metals Unknown

77 Recyclable Industrial Conveyor belting Unknown

78 Recyclable Industrial Hard hats Unknown

79 Recyclable Industrial Safety boots Unknown

80 Recyclable Industrial Overalls Unknown

81 Recyclable Industrial Cabling Unknown
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3.2.2 Waste Stream Statistical Data (2011 & 2012)

2011 total waste volumes
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O 4
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recyclable) recyclable)
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Figure 5: Total volume of waste removed from the mine in 2011 (1)

2012 total waste volumes
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Figure 6: Total volume of waste removed from the mine in 2012 (1)

By comparison it is clear that the volume of general waste removed during 2012 that was more than 1800

tonnes far exceed the tonnages removed during 2011 that was less than 200 tonnes for the year.

The removal of a large volume of steal waste during 2012 as part of a salvage yard clean-up project gave

effect to the spike in volume of general waste removed.

It is important to note that waste volumes were only monitored in terms of removal from the salvage yard.

Balance sheets for waste entering and leaving the salvage yard (WMF) will provide better insight into the
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day to day or month on month generation and/or removal of waste. This will allow for better waste

monitoring and planning over the long-term.

3.2.3 Waste Stream Process Flows and SWOT analysis — Blue Areas

3.2.3.1 Recyclable general waste
Currently general waste are disposed of in colour coded wheelie bins and the wheelie bins are placed at
the identified recycling stations outside waste generating areas. This allows for the effective separation

of waste at source.

The wheelie bins are clearly marked with the waste type and number of the recycling station. The
wheelie bins are collected at the designated recycling stations and transported to the waste handling
facility according to the waste collection schedule.

Upon arrival at the waste management facility (WMF) all general waste containers are emptied in the
sorting area. Currently the sorting area is an open bare soil area designated for this purpose. The waste
gets separated by hand and all recyclable waste are stored in separate bale-bags comprising of paper,

plastic, cardboard, cans or glass.

Strengths with regards to the management of general waste, is the fact that recycling is a well-entrenched

part of the overall waste management mechanism of the mine.

Current challenges however (weaknesses) entail:

e The build-up of waste as a result of Infrequent removal by waste contractor;

e  Build-up of waste as a result of security constraints with the scanning of waste prior to removal;

e Inadequate, ineffective or impractical storage areas;

e Inadequate or shortage on baling and re-cycling equipment;

e The fact that the salvage yard do not meet the structural requirements of GN R. 634 pertaining to the
storage and management of waste; and

e The salvage yard that is not licensed or registered for certain activities that require formal authorisation

from the waste management authorities.

Improvement opportunities are in:
e  Preventing a build-up of waste;

e  Addressing security constraints by change in operational protocol in conjunction with security firm;
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e  Upgrading storage areas to be within legal requirements and to handle the waste load adequately and
sufficiently;

e  Upgrading of baler or the purchase of a second baler to optimise the recycling throughput capacity.
Purchase of a cable stripper in order to increase selling price on recycled cables;

e  Become legal compliant through the structural upgrades to salvage yard infrastructure in order to meet
GN R. 634 requirements; and

e  Obtain a waste permit in terms of the NEM:WA requirements.

Table 4: Colour codes for recyclable general waste

Containment Colour Waste stream Definition

Paper and Cardboard includes but are not
limited to:

All paper

shredded or sheets

Wheelie Bins White Paper and Cardboard Small cardboard

Milk boxes

Newspaper

Magazines

Small boxes

Glass includes but are not limited to:
Glass bottles
Glass containers
Wheelie Bins Glasses
Glass excludes:
Windscreens
Window glass
Plastics include but are not limited to:
Plastic bottles

Plastic containers

Wheelie Bins Orange All plastics Plastic bags

Plastic container caps and lids
Plastic excludes:
Black bags
Cans include but are not limited to:
Cool drink cans

Wheelie Bins Rinsed foodstuff cans
Coffee cans

No aerosol cans

Shangoni Management Services (Pty) Ltd



DE BEERS VENETIA - WASTE MANAGEMENT OPTIMISATION STRATEGY Page 40 of 163
AND PROGRAMME

3.2.3.2 Non-recyclable general waste

Non-recyclable general waste of domestic origin is stored in FeSi bulk bags at the WMF. It is removed, under
security escort, by the waste contractor in 28 m?3 skips or Ro-Ro containers for final disposal at a licensed
domestic waste landfill facility. Currently the waste is sent to the Onderstepoort landfill site in Pretoria North.

Food waste that is also seen as a “wet” waste is placed into a 6m3 skip to "decompose" and is removed

every 2-3 months by a waste contractor.

Green waste generated through garden maintenance in the form of pruning and cut grass is stockpiled in the
WMF and are accumulating onsite.

Strengths with regards to the management of general waste, is the fact that recycling is a well-entrenched

part of the overall waste management mechanism of the mine.

Current challenges however (weaknesses) entail:

e The build-up of waste as a result of Infrequent removal by waste contractor;

e Relatively long distance of mine from a licensed landfill site;

e Build-up of waste as a result of security constraints with waste scanning prior to removal;

e Inadequate, ineffective or impractical storage areas;

e Inadequate or shortage on baling and re-cycling equipment;

e  The fact that the salvage yard do not meet the structural requirements of GN R. 634 pertaining to the
storage and management of waste; and

e The salvage yard that is not licensed or registered for certain activities that require formal authorisation

from the waste management authorities.

Improvement opportunities are in:

e  Preventing a build-up of waste;

e Reducing the distance for landfill disposal by using a closer licensed landfill site;

e  Addressing security constraints by change in operational protocol in conjunction with security firm;

e Upgrading storage areas to be within legal requirements and to handle the waste load adequately and
sufficiently;

e Upgrading of baler or the purchase of a second baler to optimise the recycling throughput capacity.
Purchase of a cable stripper in order to increase selling price on recycled cables;

e  Become legal compliant through the structural upgrades to salvage yard infrastructure in order to meet

GN R. 634 requirements; and

Shangoni Management Services (Pty) Ltd
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e Glass bottles

» Glass containers
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e Windscreens
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Figure 7: Current general waste process flow in the Blue Area
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Cans:

e Cooldrink cans

» Rinsed foodstuff
cans

o Coffee cans

» No aerosol cans

Other domestic:
» Foil
» Polystyrene

» Black bags

o Redundant
stationary

e General waste not
included in the
recyclable bins
Green waste:

Collect data e.g.
safe disposal
certificates, weigh
bridge slips and log
sheets v

se W
Drum/
container .

Bale -

Other domestic
Wet waste (other non-
(food) recyclable
domestic waste)
Paper and G | Green waste
cardboard enera W
waste
l Transport to Waste Management Facility
Sorting Area (open area)
Wet waste
Paper and
cardboard (food)
Recycler
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Table 6: SWOT Analysis of general waste in the Blue Area

6.97 tonnes

Weight of waste sent for
recycling captured in
"Monitoring and
Measurement"
spreadsheet on a
monthly basis.

Plastic

4.65 tonnes

Weight of waste sent for
recycling captured in
"Monitoring and
Measurement"
spreadsheet on a
monthly basis.

Cardboard

9.683 tonnes

Weight of waste sent for
recycling captured in
"Monitoring and
Measurement"
spreadsheet on a
monthly basis.

Cans

2.96 tonnes (only one
removal for 2012)

Weight of waste sent for
recycling captured in
"Monitoring and
Measurement"
spreadsheet on a
monthly basis.

Waste recycling

*Recycled.

recyclable domestic
waste and makes bales
in the waste
management facility.
Bales are then removed
by the contractor under
security escort.

q reporting on
process flow.
*Monitored.
+Separated.

*Volume reduced.
+Revenue generating.

«Licensed process (e.g-

disposal).
+Cost effective.

*Infrequent removal from
generators and/or mine.
+Inadequate, ineffective
or impractical storage.

«Recyclable.
+PPP.
« Volume reduction.

«Revenue generating (e.g. auction).
- Improved cost effectiveness.
«Increased collection frequency.

« Procurement alternatives.
« Effective security protocol.
« Training.

+Unreliable contractors.
Diamond control risk -
Security

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space

etc.).

*Unlawful conduct by
waste managers
(generators, operators
and contractors).

monthly basis.

under security escort, by
the waste contractor in
28 m3 skips or Ro-Ro
containers to a licensed
domestic waste landfill
site in Pretoria.

+Contained storage.
+Adequate reporting on
process flow.

+Improved cost effectiveness.

«Improved monitoring.

«Increased collection frequency.

*Procurement alternatives.
«Training.
~Effective security protocol.

Glass Unknown No monitoring and Glass is stored in 210 *Separated. +Not recycled. +Recyclable. ~Accumulation of waste.
reporting of volumes or litre drums in the waste +Contained storage. *Not monitored. «PPP. +Diamond control risk -
weights. management facility and +Poor reporting on +Volume reduction. Security.

is currently not removed process flow. +Increased collection frequency. +Inadequate use of

from the mine. «Infrequent removal from | «Effective security protocol. waste management
generators and/or mine. | «Improved monitoring. resources (travel, landfill
*No volume reduction. air space, storage space
+Inadequate, ineffective etc.).
or impractical storage.

Non- 3.99 tons Weight sent to landfill The waste is stored in +Monitored. *Not monitored. +Alternative contractor. ~Accumulation of waste.

recyclable captured in "Monitoring FeSi bulk bags in the «Licensed process (e.g- «Infrequent removal from | «PPP. +Diamond control risk -

waste to and Measurement” waste management disposal). generators and/or mine. | +Alternative disposal. Security.

landfill spreadsheet on a facility. It is removed, *Separated. +Volume reduction. «Inadequate use of

waste management
resources (travel, landfill
air space, storage space
etc.).
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Food waste

Unknown

Not monitored

Food waste is placed
into a 6m° skip to
"decompose” and is
removed every 2-3
months by a waste
contractor.

+Contained storage.
+*Volume reduced.
«Cost effective.

*Not recycled.
*Not monitored.

+Alternative contractor.
+Alternative disposal.

ori

sto
+Poor management.
“Risk to the

storage.
«Improved monitoring.
«Improved management.

«Training.
~Effective security protocol.

*Health risk.
~Accumulation of waste.
+Diamond control risk -
Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space

etc.).
«Aiir pollution.

Green waste

Unknown

Not monitored

Green waste is removed
from site by the waste
contractor to a
domestic/general landfill
site.

~Separated.

sLicensed process (e.g.

disposal).

*Not recycled.
*Not i

+Recyclable.

(separately).

«Infrequent removal from
generators and/or mine.
*No volume reduction.

+Alternative treatment technology.

«Improved monitoring.
+Volume reduction.
«Improved separation.
+Improved cost effectiveness.

*Diamond control risk -
Security.

~Accumulation of waste.
+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).
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3.2.3.3 Industrial waste
Currently industrial waste are disposed of in colour coded wheelie bins and skips. These containers are
placed at the identified recycling stations outside waste generating areas. This allows for the effective

separation of waste at source.

These containers are clearly marked with the waste type and number of the recycling station. The containers
are collected at the designated recycling stations and transported to the waste handling facility according to
the waste collection schedule.

Upon arrival at the waste management facility (WMF) all industrial wheelie bins are emptied into colour
coded skips and skips entering the yard are placed along with the other colour coded skips in the designated

areas. Some of the industrial waste gets recycled while the other gets disposed of.

Strengths with regards to the management of industrial waste, is the fact that recycling is a well-entrenched

part of the overall waste management mechanism of the mine.

Current challenges however (weaknesses) entail:

e The build-up of waste as a result of Infrequent removal by waste contractor;

e  Build-up of waste as a result of security constraints with the scanning of waste prior to removal;

e Inadequate, ineffective or impractical storage areas;

e Inadequate or shortage on baling and re-cycling equipment;

e  The fact that the salvage yard do not meet the structural requirements of GN R. 634 pertaining to the
storage and management of waste;

e The salvage yard that is not licensed or registered for certain activities that require formal authorisation

from the waste management authorities.

Improvement opportunities are in:

e  Preventing a build-up of waste;

e  Addressing security constraints by change in operational protocol in conjunction with security firm;

e  Upgrading storage areas to be within legal requirements and to handle the waste load adequately and
sufficiently;

e Upgrading of baler or the purchase of a second baler to optimise the recycling throughput capacity.

Purchase of a cable stripper in order to increase selling price on recycled cables;

Shangoni Management Services (Pty) Ltd
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e  Become legal compliant through the structural upgrades to salvage yard infrastructure in order to meet
GN R. 634 requirements.

e  Obtain a waste permit in terms of the NEM:WA requirements.

Table 7: Colour codes for industrial waste

Containment Colour Waste stream Definition

Wet waste includes but are not limited to:
Left over food like:

pap & sous

meat & chicken bones

Wheelie Bins Wet waste
apple cores

fruit / vegetable peels

bread
Tea bags
Glass includes but are not limited to:
Glass bottles
Glass containers
Wheelie Bins Green Glass Glasses
Glass excludes:
Windscreens
Window glass

Rubber and rubber lined steel

Rubber
(Excl.Tyres)

Open Skip Yellow Wood and Large Cardboard | Wood and large cardboard

Cream

. with  an . Electronic = waste like  redundant

Closed Skip Electronic waste ,

orange computer components, radios and IC’S

stripe

Shangoni Management Services (Pty) Ltd
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Steel:
« Scrap steel
* Steel waste

Wood and large
cardboard

Windscreen

Electronic waste: Glass

* Redundant

computer

components Electronic Wood and
* Radios waste large cardboard
*ICs

Windscreen glass

* Rubber: Steel
« Conveyor belts

« Rubber Collect data e g.

= Rubberlined iiﬁffﬁfﬁss avlvei h
steel N g

« LDV tyres bridge slips andv

log sheets
“ W
Stockpile ‘
Wooden
crates

WMEF:
Industrial
waste

Electronic

Steel waste

Wood Cabling

Wwindscreen
glass

Scrap metal
Dealer «

Figure 8: Current industrial waste process flow in the Blue Area
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Table 8: SWOT Analysis of industrial waste in the Blue Area

Used Screen
Panels

Unknown

Not monitored

Used screen panels are
stored at the waste
management facility and
elsewhere on the mine
and are removed by a
contractor for recycling.

+Separated.

*Not monitored.

«Infrequent removal from

generators and/or mine.
ineffective

+Recyclable.
+Alternative storage.
+Return policy.

p monitoring.

or impractical storage.

~Effective security protogol.

*Accumulation of waste.
*Diamond control risk -
Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).

Ferrous and | 474.31 tonnes Weight sent for recycling | Metals are stockpiled at | *Recycled. «Infrequent removal from | +Recyclable. *Accumulation of waste.
non-ferrous captured in "Monitoring the waste management | *Monitored. generators and/or mine. -Revenue generating (e.g. auction). <Diamond control risk -
metals and Measurement" facility and removed for *Separated. ineffective storage. Security.
spreadsheet on a recycling by the waste +Revenue generating. or impractical storage. +Volume reduction. +Inadequate use of
monthly basis. contractor. +Cost effective. *No volume reduction. «Increased collection frequency. waste management
~Effective security protocol. resources (travel, landfill
«Training. air space, storage space
etc.).
Wood Unknown Not monitored Wood is stacked in the *Separated. Not recycled. *Recyclable. *Accumulation of waste.
(pallets and waste management +Volume reduced. +Not re-used. +Alternative disposal. <Diamond control risk -
boxes) facility and is crushed *Not monitored. +Alternative storage. Security.
using a dozer. Itis not «Infrequent removal from | +Volume reduction. +Inadequate use of
currently removed from generators and/or mine. -Improved monitoring. waste management
the mine. ineffective alternatives. resources (travel, landfill
or impractical storage. -Effecﬂve security protocol. air space, storage space
etc.).
Conveyor Unknown Not monitored Conveyor belts are *Separated. *Not monitored. *Recyclable. ~Accumulation of waste.
belting stored at source and the | +Recycled. «Infrequent removal from | +Re-use. +Diamond control risk -
auction yard and are not | *Revenue generating. generators and/or mine. | -Alternative storage. Security.
currently removed from +Volume reduced. +Inadequate, ineffective | +Volume reduction. +Inadequate use of
the mine. or impractical storage. «Improved monitoring. waste management
*Poor t. a i ql . resources (travel, landfill
+Revenue generating (e.g. auction). air space, storage space
+Return policy. etc.).
«Effective security protocol.
Hard hats Unknown Not monitored Hard hats are stored at +Contained storage. Not recycled. *Recyclable. *Accumulation of waste.
source, the waste *Separated. <Not monitored. +Alternative disposal. ~Diamond control risk -

management facility and
the auction yard. They
are not currently
removed from the mine.

«Infrequent removal from
generators and/or mine.
+Inadequate, ineffective
or impractical storage.
*No volume reduction.

+Alternative storage.

+Alternative treatment technology.
+Volume reduction.

<Improved monitoring.

«Increased collection frequency.
+Return policy.

«Effective security protocol.

Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).
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Safety boots

Unknown

Not monitored

Safety boots are stored
at the waste
management facility and
are not currently
removed from the mine.

+Contained storage.
~Separated.

*Not recycled.
*Not re-used.
*Not i

+Recyclable.
*Re-useable.

«Infrequent removal from
generators and/or mine.
ineffective

+Alternative disposal.
+Alternative storage.

p monitoring.

or impractical storage.

*Procurement alternatives.
+Return policy.

«Effective security protocol.
+Social donation programme.

*Accumulation of waste.
*Diamond control risk -
Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).

Overalls Unknown Not monitored Overalls are stored at +Contained storage. *Not re-used. *Re-use. «Accumulation of waste.
the waste management | -Separated. *Not monitored. +Alternative disposal. +Diamond control risk -
facility and are not *No volume reduction. «Alternative storage. Security.
currently removed from «Infrequent removal from | «Volume reduction. +Inadequate use of
the mine. generators and/or mine. | «Improved monitoring. waste management

+Inadequate, ineffective | +Increased collection frequency. resources (travel, landfill
ori ical storage. F i air space, storage space
«Effective security protocol. etc.).

Plastic water | Unknown Not monitored Containers are stored at | *Contained storage. *Not recycled. +Recyclable. +Accumulation of waste.

containers the waste management | +Separated. <Not monitored. +Alternative disposal. <Diamond control risk -
facility and are not «Infrequent removal from | -Alternative storage. Security.
currently removed from generators and/or mine. | «Improved monitoring. +Inadequate use of
the mine. ineffective a i ql waste management

or impractical storage. +Return policy. resources (travel, landfill
«Effective security protocol. air space, storage space
etc.).

Blasting wire | Unknown Not monitored Blasting wire is stored at | *Contained storage. *Not recycled. +Recyclable. ~Accumulation of waste.

the waste management
facility and is not
currently removed from
the mine.

*Separated.

*Not monitored.
+Infrequent removal from
generators and/or mine.
+Inadequate, ineffective
or impractical storage.

+Alternative disposal.
+Alternative storage.
«Improved monitoring.

“Increased collection frequency.

~Effective security protocol.

+Diamond control risk -
Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).

Shangoni Management Services (Pty) Ltd




DE BEERS VENETIA - WASTE MANAGEMENT OPTIMISATION STRATEGY

AND PROGRAMME

Page 50 of 163

All cabling

Unknown

Not monitored

Cables are stored at the
waste management
facility and are not
currently removed from
the mine.

+Separated.

*Not recycled.

*Not monitored.
«Infrequent removal from
generators and/or mine.

+Alternative treatment technology.

+Volume reduction.
+Alternative storage.

+Revenue generating (e.g. auction).
cost i

ineffective
or impractical storage.

-ImEroved monitoring.

«Increased collection frequency.

+Effective security protocol.

*Accumulation of waste.
*Diamond control risk -
Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).

Windscreen Unknown Not i glass is *Not monitored. +Alternative disposal. *Health risk.

glass stored (sometimes in «Infrequent removal from | -Alternative storage. ~Accumulation of waste.
blue skips and 210 litre generators and/or mine. | +Improved monitoring. *Diamond control risk -
drums) at the waste +Risk to the +Increased collection frequency. Security.
management facility and i ive security protocol. +Inadequate use of
is not currently removed +Inadequate, ineffective waste management
from the mine. or impractical storage. resources (travel, landfill

air space, storage space
etc.).

Rubber Unknown Not monitored Rubber is stored at the *Separated. *Not recycled. *Recyclable. *Accumulation of waste.
waste management *Not i Al i . <Diamond control risk -
facility and is not +Infrequent removal from | +Alternative disposal. Security.
currently removed from generators and/or mine. | -Alternative storage. +Inadequate use of
the mine. *No volume reduction. +Volume reduction. waste management

ineffective p monitoring. resources (travel, landfill
ori ical storage. a i ql air space, storage space
~Effective security protocol. etc.).

Air filters. Unknown Not monitored Air filters are stored at +Separated. *Not monitored. +Alternative disposal. *Health risk.
the waste management +No volume reduction. +Alternative storage. «Accumulation of waste.
facility and are not «Infrequent removal from | +Volume reduction. +Diamond control risk -
currently removed from generators and/or mine. | <Improved monitoring. Security.
the mine. *No volume reduction. «Increased collection frequency. +Inadequate use of

+Risk to the +Return policy. waste management
environment. «Effective security protocol. resources (travel, landfill
+Inadequate, ineffective air space, storage space
or impractical storage. etc.).

Redundant Unknown Not F furniture is *Not monitored. +Recyclable. +Accumulation of waste.

furniture stored at the waste *Not recycled. +Re-useable. +Diamond control risk -

management facility and
is not currently removed
from the mine.

+Infrequent removal from

generators and/or mine.

*No volume reduction.
ineffective

+Alternative disposal.
+Alternative storage.
+Volume reduction.

p monitoring.

or impractical storage.

~Effective security protogol.

Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space
etc.).
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3.2.3.4 Waste Tyres

LDV and EMV tyres are stockpiled at the WMF, mining engineering workshops and waste rock dump (WRD)
and are currently not removed from the mine.

Current challenges however (weaknesses) entail:

e The build-up of waste tyres; and

e The waste tyre storage areas are not registered as required by Government Notice 926 National
Environmental Management: Waste Act (59/2008): National norms and standards for the storage of

waste.

Improvement opportunities are in:
e  Preventing a build-up of waste tyres by sending old tyres back to supplier when new tyres are delivered;
and

e Registering the storage areas in accordance with GN R. 926.

Shangoni Management Services (Pty) Ltd
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Figure 9: Current waste tyre process flow in the Blue Area

Table 9: SWOT Analysis of waste tyres in the Blue Area

LDV and Approximately 500 Not monitored Tyres are stockpiled at *Separated. +Not recycled. <Recyclable.
EMV tyres EMV tyres and 120 the waste management *Not i i

~Accumulation of waste.
+Diamond control risk -
LDV tyres at the mine facility, mining “Infrequent removal from | -Alternative storage. Security.

currently engineering workshops generators and/or mine. | *Volume reduction. +Inadequate use of

and WRD. The tyres are *No volume reduction. +Procurement alternatives. waste management

not currently removed i tiy J itori resources (travel, landfill

from the mine. or impractical storage. +Return policy. air space, storage space

*Poor ! legal I etc.

*Unlawful conduct by
waste managers
(generators, operators
and contractors).
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3.2.3.5 Building waste, construction waste and demolition waste
Building rubble, demolition and construction waste is stored at the waste management facility and

is not currently removed from the mine.

Current challenges however (weaknesses) entail:

e The build-up of building waste in salvage yard; and

e The salvage yard is not licensed as required by Government Notice 921 National Environmental
Management: Waste Act (59/2008): List of waste management activities that have, or are likely to have,
a detrimental effect on the environment and also not registered in terms of Government Notice 926
National Environmental Management: Waste Act (59/2008): National norms and standards for the

storage of waste.

Improvement opportunities are in:
e  Preventing a build-up of building waste in salvage yard, by temporarily storing the rubble for further use
as filling in roads or building foundations; and

e  This will however require a license in terms of GN R. 921.

Shangoni Management Services (Pty) Ltd
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Figure 10: Current process flow for building, construction and demolition waste in the Blue Area

Table 10: SWOT Analysis of building, construction and demolition waste in the Blue Area

Building Unknown

rubble,
demolition

construction
waste

Not monitored

The waste is stored at
the waste management
facility and is not
currently removed from
the mine.

+Separated.

*Not re-used.

*Not monitored.

*Infrequent removal from

generators and/or mine.
ineffective

*Re-use.
+Alternative disposal.
+Alternative storage.

+Improved legal compliance.

ori ical storage.

p itoring.
«Effective security protocol.

*Accumulation of waste.
+Diamond control risk -
Security.

+Inadequate use of
waste management
resources (travel, landfill
air space, storage space

etc.).

*Unlawful conduct by
waste managers
(generators, operators
and contractors).
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3.2.3.6 Recyclable hazardous liquids

Recyclable hazardous liquids, such as used oil is collected at the workshops in used oil storage tanks. The
oil is collected by the used oil removal contractor (OILKOL) for recycling at their refinery. All used oil passes
through a diamond trap prior to removal from site.

Current challenges however (weaknesses) entail:

e The build-up of old oil as a result of infrequent emptying of storage tanks; and

e The storage areas are not registered as required by Government Notice 926 National Environmental
Management: Waste Act (59/2008): National norms and standards for the storage of waste.

Improvement opportunities are in:
e Increased frequency of oil collection by contractor; and

e  Registering the storage areas in accordance with GN R. 926.

3.2.3.7 Non-recyclable hazardous liquids

Used grease generated from maintenance work at the workshops are collected in 210 litre drums. These
drums are transported to the waste management facility. Currently, these drums are accumulating in the
WMF as it is not removed on a regular basis. Usually the grease gets removed only during clean-ups.

Contaminated diesel and engine coolant are stored in separate 1 000litre IBC Containers at various locations
on the mine and is currently not removed from the mine.

Hydrocarbon sludge is present in the Drizit sumps, workshop sumps and IBC containers at various locations.
The removal of sludge does not occur pro-actively or as per a procedure. It is removed by a supersucker on
an ad hoc basis when the risks are acknowledged and/or materialise.

Old cooking oil is stored in 210 litre and other small drums and is currently not removed from the mine.

Battery acid is stored in 210 litre drums and is not currently removed from the mine.

Containers with redundant chemicals are stored at various locations and the waste management facility.

They are not currently removed from the mine. Expired medicine is stored at the Wellness Centre.
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Current challenges however (weaknesses) entail:

The build-up of hazardous chemicals as a result of infrequent removal of waste by contractors; and
The storage areas are not registered as required by Government Notice 926 National Environmental
Management: Waste Act (59/2008): National norms and standards for the storage of waste.

Improvement opportunities are in:

Increased frequency of waste collection by contractor; and

Registering the storage areas in accordance with GN R. 926.

3.2.3.8 Recyclable and Non-recyclable hazardous solids

Sewage treatment plant sludge is currently placed into an unlined evaporation pond to the east of the
sewage treatment plant;

De Beers' used ink cartridges are returned to the contractor after being scanned (x-ray). Contractor's
cartridges are stored at the waste management facility;

Sealed batteries are stored at various source locations and stores and are not currently removed from
the mine;

Unsealed batteries are stored at various source locations and stores and are not currently removed
from the mine;

Empty (mostly 25I) chemical containers are stacked in the waste management facility and are removed
by the waste recycling contractor under security escort to a hazardous waste disposal facility;

Empty 210l oil drums are stored at the waste management facility and used as demarcation. They are
not currently removed from the mine;

Oily rags, material contaminated with oil, diesel or grease, oil filters and empty oil/chemical containers is
stored in 11 m3 skips in the waste management facility and is removed under security escort by the
waste contractor to a hazardous waste disposal facility (Holfontein);

Contaminated spillsorb is stored in various containers, including 210 litre drums and IBC containers, at
various source locations from where it gets transferred to the waste management facility. It is currently
not removed from the mine;

Hardened sludge is stored in various containers, including 210 litre drums and IBC containers, at
various source locations and the waste management facility. The removal of sludge does not occur pro-
actively or as per a procedure. It is removed by a supersucker on an ad hoc basis when the risks are
acknowledged and/or materialise;

Contaminated soil not suitable for bioremediation (due to levels of contamination) is stored in various
containers, including 210 litre drums and IBC containers, at various source locations and at the waste
management facility. It is not currently removed from the mine;

Launder grease is stored in 210 litre drums or skips in the waste management facility. It is not currently

removed from the mine;

Shangoni Management Services (Pty) Ltd



DE BEERS VENETIA - WASTE MANAGEMENT OPTIMISATION STRATEGY Page 57 of 163
AND PROGRAMME

Medical waste is stored in waste boxes and containers (provided by the waste contractor) at the
Wellness Centre prior to removal by the contractor for incineration at a licensed facility;

Sanitary waste generated in bathrooms and 'SHE' bins is stored in waste boxes and containers
(provided by the waste contractor) at the Wellness Centre prior to removal by the contractor for
incineration at a licensed facility;

Fluorescent tubes, mercury vapour lamps and sodium lamps are crushed and stored in 210 litre drums
at electrical workshops and the waste management facility. These drums are not currently removed
from the mine;

Chemical containers with redundant solid chemicals are stored at source as well as at the waste
management facility. These chemicals are currently not removed from the mine;

Electronic waste is stored at source and at the waste management facility and is currently not removed
from the mine;

Sandblasting grit is stored at source and is currently not removed from the mine; and

Incinerator ash is stored in skips at the waste management facility and not currently removed from the

mine.

Current challenges however (weaknesses) entail:

The build-up of hazardous waste in salvage yard as a result of infrequent removal of waste by
contractors; and

The storage areas are not registered as required by Government Notice 926 National Environmental
Management: Waste Act (59/2008): National norms and standards for the storage of waste.

Improvement opportunities are in:

Increased frequency of waste collection by contractor; and

Registering the storage areas in accordance with GN R. 926.
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Figure 11: Current hazardous waste process flow in the Blue Area
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Table 11: SWOT Analysis of hazardous waste in the Blue Area

Used oil

85838 litres used oil
and grease

Volume sent for
recycling captured in
"Monitoring and
Measurement"
spreadsheet on a
monthly basis.

Used oil is stored in
tanks outside of the mine
after passing through a
diamond trap. The oil is
collected by OILKOL for
recycling at the OILKOL
refinery.

+Recycled.
+Regular removal from

generators and/or mine.

+Revenue generating.
~Separated.
«Contained storage.
«Cost effective.
«Licensed process (e.g.
disposal).

*Not monitored
(separately).
*Risk to the

+Recyclable.
+Revenue generating (e.g. auction).

p cost
«Improved monitoring.
+Alternative storage.
«Improved separation.
«Effective security protocol.

+Diamond control risk -
Security.

“Water pollution (ground
and surface water).
“Water pollution (ground
and surface water).
+Soil pollution.

in 1 000litre IBC
Containers at various
locations and is currently
not removed from the
mine.

*Separated.

*Not monitored.
«Infrequent removal from
generators and/or mine.
*No consequence
management for poor
waste management
performance.

“Risk to the environment.

+Inadequate, ineffective
or impractical storage.

«Alternative storage.

+Alternative disposal.

+Increased collection frequency.
+Revenue generating (e.g. auction).
<Improved cost effectiveness.
«Improved monitoring.

+Effective security protocol.

85838 litres used oil Volume sent for Grease is stored in 210 *Recycled. *Not monitored *Recyclable. +Diamond control risk -
and grease recycling captured in litre drums and is not +Regular removal from (separately). +Revenue generating (e.g. auction). Security.
"Monitoring and currently removed from generators and/or mine. | +Infrequent removal from | «Improved cost effectiveness. “Water pollution (ground
Measurement” the mine on a regular and/or mine. | +Alternative storage. and surface water).
spreadsheet on a basis (only during clean | «Contained storage. Revenus i ! monitoring. +Soil pollution.
monthly basis. ups) +Revenue generating. (e.g. auction). +Improved separation.
«Licensed process (e.g. «Effective security protocol.
disposal).
+Cost effective.
Contaminated = Unknown Not monitored Contaminated diesel is +Contained storage. *Not recycled. *Recyclable. +Accumulation of waste.
diesel stored in 1 000litre IBC *Separated. <Not monitored. «Alternative storage. <Diamond control risk -
Containers at various «Infrequent removal from | +Alternative disposal. Security.
locations and is currently generators and/or mine. | Increased collection frequency. +Inadequate use of
not removed from the *No consequence +Revenue generating (e.g. 