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ABSTRACT

To avoid the manifestation of undue risks and emstire optimization of resource
exploitation, owners of mines and practitioners noine residue disposal must conduct
disposal practices in accordance with fundamerttdtyg and environmental objectives and
principles as a set of performance criteria. Carfgsractice recognise a number of minimum
requirements, one of which is management practegiSin the constraints of the law.
However, it has been noted that the current projertagement models for the development
of a new residue deposit do not provide a holigpproach to integrate the requirements of
the EIA legislation, mining regulations and othéusing the various project life cycle phases.
The research subsequently set out to establisbjagbmanagement protocol that addresses
the short comings between the regulatory requirésnand the project management models
employed when developing a new residue deposihgakbgnisance of client requirements
and expectations during the various project lifeleyphases. A theoretical model was
developed and then verified through a case stugyoagh. Project stakeholders of two
separate cases in the South African mining secévewngaged to determine the practicality
of the model. Modifications to the model are pragabsand further recommendations are
made to improve the model for the mining sector.

1 INTRODUCTION

Safe and environmentally responsible depositiomofing waste is a major concern in the

mining industry worldwide. Mining operations thateuflotation as the concentration method

are especially important as the total mining residarresponds to the total tonnage of treated
mineral. In general, the recovered product reptssanvery small percentage of the total

tonnage. For example, in the copper industry, 98%e treated mineral will be disposed as

waste together with a significant amount of wafBoday, there are several such metal

projects under study that consider production ofertban 200 000 tonnes of minerals per
day (Jewell & Barrera, 2005).

Conventional techniques for the transport, depwsitind storage of mine residue are based
on moving large volumes of very wet, low-densityrges. This approach uses large volumes
of water and can have negative consequences imiheh of the water is often lost during the
operation. Another important issue associated i storage of fluid residue are the
environmental impacts associated with acid drainage land sterilization. Therefore, the
planning, design, implementation, operation andgwie of mine residue deposits should be
conducted in such a manner to minimise the poteati@ronmental impacts associated with
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this mining activity. Failure to accept the respbitisy can lead to risks and costs to society
that diminish or even exceed the benefits of thgimal exploitation of the resource (SABS,
1998).

11 Legidativeresponsesin South Africa

The advent of a democratic South Africa has brougimut the promulgation of new
environmental legislation. This was necessary tee diegal effect to the principles of
sustainability as laid down in the new ConstitutadrSouth Africa (Act No 108 of 1996). As
a result the National Environmental Management A, 107 of 1998 (NEMA) and the
National Water Act, No 36 of 1998 (NWA) were promated in 1998, and the Mineral and
Petroleum Resources Development Act, No 28 of 200RRDA), dealing with mining
activities, was promulgated in 2004. Mining actastis one of the listed activities that should
be regulated to give effect to the environmentghts provided in the South African
Constitution. Often project delays can be ascribechon-conformance to the legal and
regulatory processes, because:
. The South African EIA legislative process that igplicable to mine residue
deposition does not focus on project managementcepioes, project
implementation practices, and associated timeframes

. There is a lack of understanding the interrelatigps between the different
regulations and inter alia the involvement of tiféedent governmental departments;
and

. The timeframe required to obtain a positive ReadrDecision are not considered.

As a result of the new legislation and applicalelgutations, a range of applications have to
be prepared and submitted to different governmengédnisations prior to implementing a
new residue deposit. The planning and implementasmategy for a new mine residue
deposit has to take cognisance of the time comssrgplaced on the implementation
timeframe as a result of the new permitting procesluThe applications that have to be
submitted to the different government departmenptdmplement a new residue deposit
include, amongst others:

. An Environmental Management Programme (EMP), suknhito the Department of
Mineral and Energy Affairs (DME);

. Environmental Impact Assessments (EIA), throughmfarapplication processes of
the Department of Environmental Affairs and TouridEAT);

. Water use licence applications (WULA) through thepBrtment of Water Affairs
and Forestry (DWAF); and

. A dam safety licence application with the DeparttnefriWater Affairs and Forestry

(DWAF) that is dependant on the specific employexistruction method.

One of the challenges for the project manager respte for implementing a new mine

residue deposit today, is to align the various iappbn processes with the various project
lifecycle phases for mine residue deposits, and rédgpirements of the SABS Code of
Practice (1998), to optimise the overall implem&ataprocess.

12 Objectives of the research
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This study was subsequently conducted to:

. Develop a proper understanding of the environmeatal mining legislation and
regulations applicable to the development of mesdue deposits; and
. Establish an integrated project management modeprotocol to integrate the

technical, legal and regulatory, environmental amding company requirements for
the various project lifecycles into one model, maki cognisance of the
interdependencies between the applicable legislaml the technical process and
the boundary conditions that can be applicable.

2 MODEL DEVELOPMENT
2.1 Defining lifecycle phases
The lifecycle phases for a mine residue depositiefied by the SABS Code of Practice

(1998), the key phases of the various applicatimtgsses as specified by the applicable
regulations, and the requirements of mining comgmare illustrated in Figure 1.

| SABS 0286 | | REGULATORY PROCESS |
| PROJECT | | EIA PROCESS | | EMP PROCESS | | WULA PROCESS | | PUBLIC | MINING COMPANY
LIFECYCLE PARTICIPATION REQUIREMENTS

Initial Application Initial Application

]

Scoping Phase

|Conceptua|isation | Initiation Phase |

Legal Validation and
Assessment

Site investigation
and residue

| Scoping Phase

characterisation 1
EIA Phase EIA/EMP Phase Pre-assessment
Design
Appeal Phase Appeal Phase Extent of Class 3
Construction and investigations

pre-deposition works
Detailed

investigations

Commissioning

Final application and
evaluation

Operation

Implement Decision
and Appeal

Figure 1. Project lifecycle phases of various processes applicable to residue deposits

During each of the project lifecycle phases of siciee deposit as well as the various phases
of the regulatory processes shown in Figure 1 theeekey milestones that have to be met
before the next phase can be executed. The stutydatio determine the interdependencies
between the various phases of a mine residue depodithat of the various permitting
application processes presented in Figure 1.
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PROJECT LIFECYCLE

Abort / Revise

I Abort I <

o>

Initiation / Inception
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|
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Clear defined Scope of Work

o>

| Continue

]|«——{ Initiate Pre-Feasibility Study |

Pre-Feasibility
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Report indicating all alternatives
considered, criteria, results,
and recommendation on short
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Contlnue

|«——— Initiate Feasibility Study |

Fea3|b|I|ty Phase
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Report indicating studies
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considered, criteria, results and
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option as well as further studies
required.
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]¢e—— initiate Design Phase |

DeS|gn Phase

Decision to

|

Not Approved

Design report, findings from
detailed studies, cost estimate,
tender procedures and
outcome, design drawings,
implementation schedules
recommendation for approval.

implement

| Continue

|<—[ Initiate Construction Phase ]

| Construction Phase

Quality control procedures, cost
control procedures, as built
drawings, operational manual.

=

Contlnue

]«———{ Initiate Commisioning |

| Commlsmnmg &

—

Commissioning plan and

start-up procedures.
@ Initiate Handover ]

| Operation & |
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Initiate Decommissiong]
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| Decommissioning |
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Figure 2. Proposed project lifecycle for a mine residue deposit with gates

To achieve this, the concept of gates was appbetthe lifecycle phases of a mine residue

deposit and the various phases of the permittingicgiion processes. The gates represent
key milestone points that have to be achieved befoe next phase can commence (Petrick &
Brent, 2005).

A flow sheet was prepared for the lifecycle of aidee deposit as well as each of the
permitting processes, distinguishing between thi@®owua phases, highlighting key milestones
and showing key deliverables of each phase. The Hbeet developed for the lifecycle

phases of a mine residue deposit is shown in Figuiénhe figure shows that up until the

point that the decision is made to implement tlegqut, the option exists to abort the project.
During each of the initial phases the risks assediawith the project is better defined,

guantified and the feasibility confirmed. The kectors that influence the feasibility of a

project can be categorised in the following catisgor

. Technical aspects;
. Financial considerations; and
. Social or environmental factors.

The aim of the initial phases is to ensure that kst balance is reached between the
technical, financial and social or environmentapeads before the decision is made to
implement the mine residue deposit. To achieve this necessary to consider the legislation
and regulations applicable to mine residue deposits

22 Applicable legidation
Table 1 provides a summary of the legal and regnfatiocuments considered during the
study. It must be noted that it is not a compreivenkist and other legislation, which apply

either directly or indirectly to mine residue dejp®sare listed in section 2.2.4.

The following sections provide an overview of treykegal and regulatory aspects applicable
to mine residue deposits. These aspects include:

. A narrative of the most applicable sections inldggslation applicable to the study;
. Applicable timeframes within which the applicantdaregulator have to respond,;

. Requirements of each of the application processes;

. Connections between the various legislation andilagigns as regulated by the

various Governmental departments.
221 Department of Environmental Affairsand Tourism (DEAT)
2.2.1.1 National Environmental Management Act (NEMA)

NEMA was promulgated in 1998 came into operatiorthat beginning of 1999. It applies
throughout the country, and must be complied witlali actions of all organs of state. The
aim of the NEMA is to provide for co-operative environmental goverraiy establishing
principles for decision making on matters affectihg environment, institutions that will
promote co-operative governance and procedurexdeordinating environmental functions
exercised by organs of state; and to provide forttena connected therewithlt can be
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described as South Africa’s “primary” or “parentivironmental statute and guides decision-
making in all South African legislation concernetthathe environment (DWAF, 2000).

Table 1. Applicable legal and regulating documents consider ed

Acts Regulations / Guideline Documents

National

Constitution of South Africa (Act No 108 of 1996)

Department of Environmental Affairs and Tourism (DE  AT)

Environmental Conservation Act, No Government Notice No. 1986 of 24 August 1990
73 of 1989 (ECA)

National Environmental Management .
Act, No 107 of 1998 (NEMA)

Government Notice No. R385 of 21 April 2006
¢ Government Notice No. R386 of 21 April 2006
e Government Notice No. R387 of 21 April 2006

EIA Regulations, 2005, Integrated Environmental
Management Guideline Series

e Guideline 3 — General Guide to the EIA Regulations

e Guideline 4 — Public Participation

¢ Guideline 5 — Assessment of alternatives and impacts
e Guideline 6 — Environmental management frameworks

Department of Mineral and Energy Affairs (DME)

Minerals Act (Act 50 of 1991) (MA) « Aide-Memoire for the preparation of Environmental
Management Programme Reports (EMPRS) for

Prospecting and Mining

Mineral and Petroleum Resources
Development Act, No 28 of 2002
(MPRDA)

Government Notice No. R527 of 23 April 2004

Guideline document for the evaluation of the quantum of
closure-related financial provision provided by a mine

Department of Water Affairs and Forestry (DWAF)

Water Act, No 54 of 1956 ¢ Government Notice No. R287 of 20 February 1976
National Water Act, No 36 of 1998 e Government Notice No. 704 of 4 June 1999
(NWA)

¢ Government Notice No R1560 of 25 July 1986

*  Water use authorisation process for individual
applications — Edition 1, Revision 3 (December 2000)

*« M Series Guideline Documents

2.2.1.2 Environmental management regulations

Prior to the promulgation of NEMA in 1998, Enviroental Impact Assessment (EIA)
regulations were promulgated in 1997 in terms ef Emvironmental Conservation Act, 1989
(Act No. 73 of 1989). Before the EIA legislationdaene law in 1997, application of the EIA
principles in terms of ECA were voluntary.

A review of the EIA legislation in terms of ECA camenced in 2000 because inadequacies
were identified. These inadequacies included:
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. A wide interpretation of listed activities resultedan inconsistent application by the
authorities;

. To many small scale or insignificant activities e@enade subject to an EIA;

. The EIA process were lengthy and inflexible, wito tmany “authority stops” or
“decision points”;

. Inadequate provisions were made for public conSaita

. The EIA process was not supported by strategicnatgntools; and

. Enforcement measures were generally weak.

After the review process, the Minister of Enviromtad Affairs and Tourism passed new
environmental management regulations (R385) in seomChapter 5 of the NEMA on 21
April 2006. These new regulations replaced the Egulations promulgated in 1997.

The NEMA EIA regulations came into effect on 1 JABO6 for all listed activities (in terms
of R386 and R387) except for those related to ngip@rmits, which will come into effect on

1 April 2007. The NEMA EIA regulations distinguidfetween a basic assessment and a
thorough (both scoping and environmental impacesssent phases required) EIA process.
A thorough EIA process is required for the impletatéion of a mine residue deposit in terms
of the new regulations because of the potentiabichpn the environment.

Figure 3 illustrates the flow sheet developed f@ EIA process applicable to mine residue
deposits with gates between the various phasedhefptocess. The key milestones or
deliverable is also shown in the flow sheet.

The NEMA EIA regulations prescribe timeframes withwhich the EIA process should be
completed. Table 2 below summarise the steps thoeugh EIA process as prescribed by
the NEMA EIA regulations and shows the timeframgpligable to each step. The
timeframes described in Table 2 were used durirg sfudy to determine the timeframe
requirements to implement a mine residue depds#hduld be noted that these timeframes
represent the maximum duration applicable to edcth® activities listed. The extend to
which these timeframes can be reduced can not akiaed; there are no case studies to
assess the effectiveness of the new regulations.

2.2.2 Department of Mineralsand Energy (DME)
2.2.2.1 Mineral and Petroleum Resour ces Development Act (MPRDA)

Section 5(4) of the MPRDA stipulates that no persway prospect for or remove, mine,
conduct technical or reconnaissance operationsioexgor and produce any mineral or
petroleum or commence with work incidental ther@twluding the construction of any

residue deposits) on any area without inter aliaapproved environmental management
programme or approved environmental management a&tine case may be.

Table 3 indicate the requirements (environmentahagament programme or plan) for the
different mining applications.
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| ENVIRONMENTAL

IMPACT ASSESSMENT (EIA) PROCESS

0

Undertake
application

|App|ication form

INTIATION

Pre-consultation
meeting

b

{ Continue

Consideration of |

]«—————{ Initiate Scoping Study ]

alternatives

Public Participation

Compile draft
scoping report for

Scoping Report to include:
1. Consideration of possible
alternatives and potential
impacts

2. Plan of Study for EIA

3. Description of public

SCOPING PROCEDURE

comments

!
Compile final scoping
report and submit

participation process followed
during scoping study

4. Issues report

5. Description of public
participation process to be

follwed during EIA study.

Reject/ Ammend /
Investigate more
Alternatives

b

| Accept Scoping
| Report: Continue

|<—| Initiate EIA Study ]

Consideration of
alternatives

Conduct specialist
studies

| Public Participation

EIA Report to include:

1. Consideration of alternatives
and potential impacts

2. Mitigation Measures

3. Results from specialist
studies

Compile draft EIA
report for comments

BEIAPROCEDURE

Compile final EIA
report and submit

Reject/ Ammend
EIA report / Submit
EIA report for
specialist review

b

Accept EIA Report: |
Continue

| Record of Decision

Negative Record of
Decision

b

Positive Record of
Decision

Notification of ROD
to involved parties

| Appeal Process |

APPEAL PROCEDURE

¢

4. Description of public
participation process

5. Updated Issues report
6. Draft Environmental

Management Plan.

|<—[ Initiate Appeal Process |

Figure 3. Flow sheet for a thorough EIA process with gates
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Table 2. Timeframesfor EIA process as prescribes by NEMA EIA legidation

Step Action Who Timeframe
1 Submit application form and relevant prescribed Applicant / Not prescribed
documents to the authority Consultant
2 After submission of Application form, conduct basic Consultant Not prescribed
public participation and compile Scoping Report &
Plan of study for EIA
3 Submit Scoping Report and plan of study for EIA to Consultant Not prescribed
relevant authority
4(a) | Consider Scoping Report and notify applicant of Authority 30 days from
required amendments (or 4(b) receipt
4(b) | Consider and accept Scoping Report and POS for Authority 30 days from
EIA (or revised scoping report/ POS if 4(a) is receipt of accepted
relevant reports
5 Conduct EIA in line with approved POS and compile Applicant / Not prescribed
EIA Report and draft EMP. Submit reports to Consultant
authority for consideration
6 Consideration of reports followed and either accept Authority 60 days from
it (see 7(a)) or refer parts of it for specialist review receipt
(see 7(b) and (c)) — notify applicant of outcome
7(a) | Issue decision with conditions and notification of Authority 45 days from
appeal provisions or 7(b) acceptance notice
7(b) | Specialists conduct reviews of reports and submit Specialist Not specified
review reports to authority
7(c) If 7(b) applies, issue decision with conditions and Authority Within 45 days of
notification of appeal provisions receipt of specialist
reviews
8 Notify interested and affected parties of decision Applicant / Within 5 days of
and appeal provisions Consultant decision
9 If applicable, consider and respond to appeals Minister / MEC Up to 90 days

received

Table 3. Environmental management requirements applicable to the different mining
applications

Type of application

Requirements with regards to environmental manageme
or environmental management plan

nt programme

Prospecting rights

Environmental management plan

Mining rights

management programme

Conduct an environmental impact assessment and submit an environmental

Mining Permits

Environmental management plan

Section 37 requires

during the planning and implementation phases ofngiprojects.

2.2.2.2 Mineral and Petroleum Resour ces Development regulations

that the principles set ousention 2 of NEMA must apply to the
prospecting and mining operations, and that thesigdly accepted principles of sustainable
development must be applied by integrating so@abnomic and environmental factors
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Government Notice No. R527 (R527), dealing with thimeral and petroleum resources
development regulations, was published in the Gowent Gazette of 23 April 2004.

In terms of regulation 48, an environmental impEstessment contemplated in section 39(1)

of the MPRDA is a process which results in the citeiipn of a:

. Scoping report, the contents of which is describeggulation 49; and

. Environmental impact assessment report, the cantehtwhich are described in
regulation 50.

The contents of an environmental management prageaor report, whichever is applicable
(see Table 3), is described in regulations 51 ghdeSpectively, while the requirements for
monitoring performance assessments of these proges/plans are described in detail in
regulation 55.

The methods and quantum of financial provision tlee rehabilitation, management and
remediation of negative environmental impacts (idoig those associated with mine residue
deposits) are given in regulations 53 and 54.

It is important to note although the same phases,scoping and environmental impact
assessment, are required in terms of regulatiordd RREMA EIA) and R527 (MPRDA),
two separate submissions are required. An envirateh@ractitioner can request the two
regulators concerned to submit the same reportspifsg and EIA / EMP) for both
applications.

The flow sheet for the EMP process discussed aowet included due to the similarities
between the EMP and EIA process flow sheets (sgaré€-i3). The only difference between
the two flow sheets is a slight difference in sogpand EIA / EMP report contents and the
fact that the DME has to consult with other stagpaitments that administers any law
relating to matters affecting the environment.

2.2.3 Department of Water Affairsand Forestry (DWAF)
224 National Water Act (NWA)

In terms of section 4 of the NWA, water may only beed if it is a Schedule 1 use, a
continuance of an existing lawful use (ELU), orlaartsed in terms of a general authorisation
(GA) or licence. A water use may therefore not bglemented unless it is properly
authorised under one of these types of authorisatio

The NWA provides for tiered regulatory control ovdr water uses as identified in Section 21
of the NWA. The disposing of waste in a manner Wwhitay detrimentally impact on a water

resource is defined as a water use in section Pbf(the NWA. Waste includes any solid

material or material that is suspended, dissolvelamsported in water (including sediment)
and which is spilled or deposited on land or intowater resource in such volume,

composition or manner as to cause, or to be rebiplikely to cause, the water resource to
be polluted.
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Any mine, who wishes to implement a new residueodigphas to apply for a water use
licence authorisation (WULA). It is important totecthat a specific use of water could be
regarded as being governed by more than one ofdlter uses listed.

A mine residue deposit is a typical example of saehater use. In this case either section 21
(b) (storing of water) and section 21 (g) (dispgsof waste or water containing waste in a
manner which may detrimentally impact on a watesovece) could be applicable. When

considering applying for a water use licence, thestrappropriate applicable water use
should be applied for.

2.2.4.1 Dam safety requirements

Chapter 12 of the NWA contains measures aimed ataning the safety of new and existing

dams with a safety risk so as to reduce the patefdr harm to the public, damage to
property or to resource quality. A dam with a safidk means any dam which contain more
than 50 000 rhof water (irrespective whether such water contaimsstances or not) and

which has a wall of a vertical height of more tftameters.

Dam Safety Regulations published in Governmentd¢oR1560 of 25 July 1986, which are
still in force under the NWA, require that damsiwa safety risk must be classified into
categories, and that licences must be issued bafyréask relating to a specific category of
dam may commence.

It is important to note that a dam safety licersentirely different from a water use licence
discussed above. A dam safety licence may undetcincamstances be issued unless the
associated water use licence had been issued.

The implementation of a new mine residue deposidrénoften then not) include a return
water dam for the storage of water harvested flmrstirface of the residue deposit for re-use
in the process plant. The same licence (wateriosede and dam safety licence) application
procedures will apply to the return water dam.

It is clear that a number of applications have t® lodged at the DWAF before
implementation of the residue and related strustaes» commence.

2242 Water Use Regulations

The first regulations aimed at prevention of waeltution resulting from mining and related
activities were published in Government Notice 287 of 20 February 1976 (R287) in
terms of section 26 of the Water Act, 1956 (Acto54.956).

A review of R287 was initiated in May 1995 through press release following the
Merriespruit slimes dam disaster in February 1984his press release, which concerned the
improvement of tailings dam safety, the Ministeggested that the DWAF review R287 in
co-operation with all interested and affected partiThe Merriespruit disaster caused both
loss of life and water pollution. However, DWAF d#=d to only address water pollution

Page 11



The South African Institute of Mining and Metallyrg
Mine Waste Disposal and Achievement of Mine Closuihat does it Take?

Barend J Snyman, Alan C Brent

aspects as the DME undertook to develop regulatamtibessing safety aspects at residue
deposits.

Government Notice No. 704 (GN704), regulations se of water for the mining and related
activities aimed at the protection of water researavas promulgated in terms of section 26
of the NWA on 4 June 1999.

Regulation GN704 deals inter alia with the follogin

. Information and notification to the DWAF before tbemmencement of a new mine
or activity (including mine residue deposits);

. Restrictions on mine residue deposit locality;

. Restrictions on the use of residue, which may caqadl@tion of a water resource,
for the construction of any dam, roads, railwaysther purpose;

. Protection of water resources;

. Security and fencing off of impoundment; and

. Temporary or permanent cessation of a mine oriagtetc.

The requirements of Regulation GN704 are imponwmtn considering alternative sites for
the positioning and designing of the residue deéposi

The flow sheet developed for the WULA process gdaned by DWAF (2000) is described

in detail elsewhere (Snyman, 2006) (see the Appgénilhe DWAF document also provides

estimated timeframe requirements for the WULA pescevhich were used to develop the
timeframe requirements to implement a mine resideposit. It should be noted that the
timeframes listed for the various activities aréneates only and are not prescribed in the
legislation.

225 Other applicable legislation

Other legislation which might be applicable to amemore of the lifecycle phases of a mine
residue deposit are the:

. Mine Health and Safety Act, 1996 (Act 29 of 1996);

. Atmospheric Pollution Prevention Act, 1965 (Acta@f51965); and
. National Heritage Resources Act, 1999 (Act 25 &9)9

2.3 Boundary conditions

According to Nicholas (2001) one of the charactessof a project is that it is a temporary

activity and is undertaken to accomplish a goahinita given period of time. As a first step

in developing the integrated project managementaitte boundary conditions has to be

defined. The boundary conditions include:

. The existence of a need; and

. The “decision making milestone” or funding approvedte highlighting the
requirements that have to be met before the decisianplement can be made.

These two conditions were included as gates inlitheycle flow sheet for a mine residue
deposit (see Figure 2).
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The definition of the need and decision making stdae is shown as the initiation phase of
the project. The need should define the requiresnehtthe client and consist of a well

defined scope of work including the requirementggieing to implementation timeframes.

The decision making milestone is the point whereling approval will be requested. Mining

companies normally require a certain level of aacyrat this point and the design should
have progressed to an advanced phase. Within thesboundaries the pre-implementation
phases should be defined. An important aspect ioddeded as part of the decision making
milestone (and to be addressed during the initigtibase) is the progress of the permitting
processes. In other words can funding be requédsttaie a positive record of decision has
been obtained from the regulators? The answerigogtiestion will inter alia be determined

by the timeframe constraints applicable to thequbj

24 Pre-implementation phases
Once the boundary conditions have been establigshedscope of work finalised, and the

timeframes considered, the number of pre-implentiemahases can be determined. Factors
that should be considered to determine the nunfigehases are:

. The complexity of the project and site conditions;

. The requirements pertaining to the decision makilgstone, especially the status
of the permitting processes;

. The number of alternatives that will be considered,

. Extension of an existing or new mine; and

. Timeframe constraints.

Figure 2 shows three pre-implementation phaseselyatime:

. Pre-feasibility phase;
. Feasibility phase; and
. Design phase.

These phases can be aligned with the conceptuafisatite investigation and residue
characterisation and design phases of the SABS GbReactice (1998) (see Figure 1). The
simplified alignment shown in Table 4 below was sidered as point of departure to align
the technical and regulatory processes.

Table 4. Alignment of processes

Technical EIA Process EMP Process WULA Process

Initiation / Legal
validation and pre-
assessment

Extend of

Pre-feasibility phase Initial application Initial application

Scoping phase

Scoping phase

investigations

Feasibility phase

EIA phase

EIA phase

Detailed investigations:

Design phase

Final submission

Final submission

Final application and
evaluation

Construction

Decision

Decision

Decision
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24.1 Prefeasbility phase

The purpose of the pre-feasibility phase is to tgveand consider alternative concepts.
Factors that should be considered to determinaltematives are:

. Residue preparation technologies;
. Deposition strategies and construction methods; and
. Alternative sites.

The SABS Code of Practice (1998) highlights the angnce of this initial phase by
indicating that frank consideration of alternativisscentral to an optimisation process.
Conceptualisation and planning of residue dispdaailities provide an opportunity to
consider a wide range of options before a commitnisamade to follow a particular option.

The pre-feasibility phase can be conducted in oneubdivided into more phases. The
purpose of subdividing the pre-feasibility phasetasconduct a first order analysis to
eliminate fatally flawed alternatives. This is esp#y useful if a large number of alternatives
are considered. The outcome of the pre-feasilplitgse should be a report highlighting the

following:

. Alternatives considered;

. Selection criteria used to eliminate alternativesdal on technical, financial, and
social or environmental factors;

. Preferred feasible concepts that will be consideethg the feasibility phase; and

. Specialist studies that should be conducted asopéne feasibility phase.

It was indicated in Table 4, the scoping phaseé @id EMP) and extend of investigations
phase (WULA) should be aligned with the pre-feditypbphase. It would be ideal to use the
output from the pre-feasibility study as input ttiate the regulatory processes. However,
the regulatory processes are on the critical patthe project and should be initiated once
sufficient information is available during the geasibility phase. This is typically the point
where all the alternatives have been defined aedréisults from a first order fatal flaw
analysis are available.

24.2 Feasbility phase

Once the preferred feasible concepts have beertselesite investigations and residue
characterisation should be conducted to narrow diherfeasible concepts to one optimised
alternative. The SABS Code of Practice (1998) iatlis that the investigations should
include:

. Geotechnical investigations;
. Ground water and surface water studies; and
. Environmental baseline.

The planning of the site investigations should bgnad in such a way that it compliments
both the technical and regulatory processes. Fameple the ground water and surface water
studies should be expanded if necessary to coeeretijuirements of the WULA process. The
SABS Code of Practice (1998) indicates that alestigations should be integrated and take
cognisance of the scope and results of all otheestigations. The planning of the
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investigation should be based on well-developedydesoncepts, to ensure cost and technical
efficiency. The minimum requirements applicabletie ground water investigations and
residue characterisation phase are summarisedie ba

Table 5. Investigations and minimum requirements

Investigation Minimum Requirements

« Potential rate of seepage;
¢ Quality of such seepage;

Ground Water «  Geohydrological properties of the strata within the zone that could be
Investigation affected by the quality of the seepage; and

* Vulnerability of existing and potential use of the groundwater resource within
the zone that could potentially be affected by the residue facility

« Engineering properties

* Geochemical properties — This needs to be established for all classes of
deposits to assess:

Residue * The probable quality of leachate and return water in the case of
characterisation hydraulically placed disposal facilities;

» The potential for scaling, sedimentation or clogging of components
within the disposal facility; and

e Combustibility, including the potential for spontaneous combustion.

The minimum requirements listed in Table 5 are irtgpt aspects that will be required as
part of the WULA process.

The outcome of the feasibility phase should bepantehighlighting the following:

The nature, character, total volume and mass,afaproduction and source of the
residue;

The production process;

The product life and assumptions regarding resigoeduction over the full
lifecycle;

Closure provisions and intended final land use aand

Alternatives considered in terms of:

Waste minimisation;

Amelioration and modification;

Disposal techniques;

Alternative disposal sites;

Risk; and

Economics.

O o0Oo0oo0oo0oo

The quantum provisions required for closure israpdrtant aspect that should be considered
during the feasibility phase as this is one ofdlpects that should be addressed as part of the
final EIA / EMP submission.
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3 RESEARCH METHODOLOGY

An integrated project management protocol was dgesl to integrate the technical
requirements and regulatory application processirements into one consolidated model.
This was done by considering the requirements®f3ABS Code of Practice (1998) as well
as the various environmental application proceapgticable to mine residue deposits.

Flow sheets of the various processes were develapddconsolidated into one to identify
interdependencies between the various processestimaframe requirements prescribed by
the new NEMA EIA regulations and the Mineral andr&leum Resources Development
Regulations were considered to compile an intedrat®ject schedule to compliment the
model containing the integrated flow sheets.

The model was tested against a case study to datethe following:

. Validity of the model and confirm the logic of pexs;

. Confirm and expand the interdependencies identifiedng the literature study as
used in the model;

. Compare the timeframes of actual projects with fhratscribed by the applicable
regulatory processes; and

. Determine the need for an integrated model.

The focus group technigue (Greenbaum, 1998) was imsethe model evaluation. This was
done by presenting the objectives of the study rmjept team members, explaining the
concept model and comparing it with the case study.

4 RESULTS

The results of the focus group technique are sumsedhin Table 6. The following main
observations were made:

. In terms of the new NEMA EIA regulations a thorougtfA process is required for
the implementation of a new residue deposit andtitheframes listed in Table 2
apply.

. Various permit application processes are on thiealipath of the project.

. The initiation of the various application processhsuld be such that the specialist

studies required during the various phases comiily &l the applicable regulatory
processes simultaneously.

. The number of lifecycle phases during the pre-im@etation phase should be
determined based on the complexity of the projadtste conditions.
. Various documents applicable to the implementatpyocess of mine residue

deposits have not kept up with the change in lagdl regulatory requirements and
reference defunct legislation. An example is Clausd the SABS Code of Practice
(1998), which describes the legal framework appliedo residue deposits.

. Mining companies should take cognisance of the tmestraints as a result of the
regulatory processes.
. A co-operative management style should be adoptdd kwuy-in from all the

authorities, the client, and the technical progatcutioners.
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Table 1: Results of Focus Group Techniques Session

1 Question:

What criteria should be used to define the number o f pre-implementation phases?
Answer:

The complexity of the project would determine to a large extend the number of
phases.

The timeframe available in which to conduct the stu dy is important. A tight timeframe
may necessitate eliminating one of the technical ph ases by combining it into one.

The client’s risk profile should be considered to d etermine the number of phases.

2 Comment:
Give an estimate of the duration of each of the pha  ses provided on the flow sheets.

3 Question:

What is your overall impression of the flow sheets? How can it be improved?

Answers:
A lot of information is shown and it takes a while to understand the flow sheet.

Try to summarise the process flow sheets showing le ss information, i.e. role out the

activities or provide a function to show more detai | pertaining to the applicable phase.
4 Comment

Ground water study durations can be significantly i nfluenced by factors such as

availability of drilling rigs, remoteness of the si te, weather conditions, etc. Ample time

should be allowed to conduct the study.

Action:
Adjust project schedule to reflect a realistic time frame.

5 Question:

Do you think this model would add value to a projec t? Motivate.

Answer:
Yes.

The model assists project team members to understan d the interdependencies
between the various disciplines.

It is proposed that the model be introduced at the early stages of the project to focus
all the team members.

The model can be used to track progress and provide a quick overall summary of the
process.

6 Comment:
The model should be used as a guideline and should not become a regulatory tool.
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5 CONCLUSIONSAND RECOMMENDATIONS

Due to uniqueness of projects of this nature, difficult, if not impossible, to develop a

generic model applicable to all projects. Howewvéth the necessary adjustments to address

project specific requirements, the proposed modeViges a starting point to develop a

project management strategy that integrates teahrenvironmental regulations and client

requirements. The limitations of the proposed madei

. The model does not address the requirements ohe¢lae NEMA EIA regulations
applicable to mining permits, as this will only cenmto effect on 1 April 2007.
Adjustments to the model will be necessary to acoodate the requirements of the
new regulations once promulgated.

. The case study used to evaluate the proposed meadetonducted according to the
requirements of the old EIA regulations, which dmbt prescribe maximum
timeframes.

. The timeframes specified in the new NEMA EIA rediuadas were used to develop

the project schedule. These timeframes constitthesmaximum period within
which the process should be finalised, providedagyglication submission complies
with the regulatory requirements.

It can be concluded that the project schedule tsanooptimised timeframe with regards to
the environmental regulatory process, but givesinalication of the maximum expected
duration. Therefore, the study has shown that #r@us permit application processes are on
the critical path of the project. Also, it should boted that various documents applicable to
the implementation process of mine residue depdsite not kept up with the change in
legal and regulatory requirements and referencengétegislation.

Mining companies should subsequently take cognesasfcthe time constrains associated
with the regulatory authorisation processes andsiden adjusting their class estimate
documents to reflect the updated regulatory requergs. Effective planning is necessary to
ensure a positive record of decision within a gipeniod of time. To this end the proposed
model provides a clear guidance to all parties ljp@nd client) involved on the progress and
the process, as well as clarity on the decisionimgagequence.

It is recommended that the model be evaluated irerdetail once case studies are available
that have been conducted based on the requireroetite new EIA regulations. Also, the
integrated model may be overwhelming for all staltéérs and a simplified model should be
introduced for information purposes.
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APPENDIX

WATER USE AUTHORISATION PROCESS (WULA)

INITIATION

PHASE 1 - LEGAL ASSESSMENT

PHASE 2 - PRE-ASSESSMENT

Eslablish legal requirements

1 forms,

2. Assign PRO and
responsibilities,

3. Acknowledge application

Pre-consultation
meeting
Formal submission
of application forms

Establish water uses
involved

Validate application
against statutory
requirements and
determine if legal

assessment is
required

Initiate Stage 1: Legal
Assessment

Establish status of
the determination of
Resene

Conduct legal
assessment if
required

Evaluate application
and legal
assessment

Terminate
application

Continue

Initiate Stage 2:
P

Determine if pre-
assessment is
required

Conduct pre-
assessment
Evaluate pre-
assessment

Terminate
application

PHASE 3 - EXTENT OF INVESTIGATIONS

PHASE 4 - DETAILED INVESTIGATIONS

Continue

Determine
information
requirements

Public participation

Determine extent of

investigations

Initiate Stage 3: Extent of

Compile and submit
report outlining
extent of

investigations

Evaluation of report
by DWAF and I&AP

o>

Consideration of
Alternatives

Ammend Report
and re-submit
Terminate
application

Initiate Stage 4: Detailed

Conduct specialist
studies (Applicant)

Conduct specialist
studies (DWAF,

Compile report and
submit (Applicant)

Ammend Report
and re-submit

Terminate
application

‘ ‘F‘HASE 5 - FINAL APPLICATION AND EVALUATION ‘

PHASE 6 - DECISION AND APPEAL PROCESS

Terminate
application

Ammendments AAEP—,—)—
required?

Continue

iate Stage 5: Final
and evaluation

Compile integrated
summary licence
application report

licant)

Submit integrated
summary licence
application report

Evaluate application
(technical and socio-

v

Compile draft licence:
with conditions and
distribute to relevant
parties for comments

Record of Decision
(ROD)

Notification of

Decision

Issue of licence

Appeal to Water
Tribunal

Initiate Stage 6: Decision
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