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PREFACE 

The Environmental Impact Assessment (EIA) Regulations make it clear that an Environmental 

Assessment Practitioner {EAP) appointed to manage an EIA process must, amongst other 

requirements, have knowledge of all guidelines that have relevance to t he proposed activity 

and the EIA process, and must throughout the EIA process take into account all relevant 

guidelines. 

This guideline contains information that provide guidance in terms of best practice in t erms 

of EIA aspects that is related to mining and specifically mineral process ing. While the best 

practice guidance must to be taken into account, this document does not take the place of 

legal advice in a specific situation governed by legislation. This guidel ine must be read 

together with all relevant legislation including the National Environmental Management Act, 

Act No. 107 of 1998 (NEMA} and the EIA Regulations and is not intended to be a substitut e 

for the provisions of any legislation in any way. 
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Definitions 

In this Guideline any word or expression to which a meaning has been assigned in the NEMA or the 
EIA Regulations has that meaning, and unless the context requires otherwise -

"Area of Influence" refers to the area likely to be affected by the project, including all its ancillary 

aspects and its associated activities, as well as unplanned direct/indirect impacts caused by the 

project; 

"Closure Certificate" refers to a closure certificate issued in terms of section 43 of the MPRDA; and 

"life of Mine" refers to the number of years that an operation is planning to mine and process ore. 

lhrs ~azette 1s also available free online at www.gPllllcmhna.co,za 
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1 Background 

Overall regulation of the mining industry is outlined in the Mineral and Petroleum Resources 

Development Act, Act No. 28 of 2002 (MPRDA) which falls within the mandate of t he 

Department of Mineral Resources (DMR). Prior to 8 December 2014, the MPRDA included 

provisions pertaining to the management and protection of the environment. Since 

8 December 2014, all provisions pertaining to the management and protection of the 

environment as contained in the MPRDA were repealed and the management and protection of 

the environment in respect of the mining industry falls within the ambit of the NEMA. 

Environmental concerns in the mining industry are therefore now governed through the NEMA 

and the DMR is now the competent authority (CA) responsible for the processing of EIA 

applications for activities related to mining. 

1.1 Purpose 

The purpose of this document is to allow for a more standardised and robust approach during 
the compilation of EIAs by considering best practise scenarios. 

1.2 Aim and objective 

The aim of the Minimum Information Requirements (MIR) guideline is to equip EAPs to 
undertake comprehensive and detailed EIAs that will ultimately encourage the submission of 
high quality information which will ensure that the DMR during the processing of applications, 
has the best quality information available for decision making. 

The MIR guideline sets out how to achieve the following core objective: 

• To identify key aspects that need to be considered and assessed during t he EIA 

process and most importantly, also highlight envi ronmental outcomes to be 

achieved. 

1.3 Guideline Limitations 

• The MIR guideline details information required for an EIA application f or an EA in respect 

of mining and prospecting activities in t erms of the NEMA and does not address 

operational requiremehts. 

• This guideline only provides guidance for mineral prospecting and extraction and not 

petroleum. 

• The MIR guideline is by no means a checklist of information required to be granted an 

EA, and additional site, mineral and project specific information must be included in an 

application to ensure completeness. 

• This MIR guideline does not currently provide guidance on financial provision. 

Page 5 
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2 Environmental Instruments and Tools 

2.1 Screening Tool Application 

The EIA Regulations indicates that an EIA application for an EA must be accompanied by a 

screening report generated by the national screening tool_ once this tool is operational. This 

on-line application is a database of currently available spatial data that is used to help EAPs 

identify and consider environmental Issues in the area where development is being 

proposed. 

2.2 Environmental decision making instruments 

The EIA Regulations provide that an application for an EA must take into account government 

policies and plans, guidelines, in particular any guidelines published in terms of section 24J of 

the NEMA, environmental management Instruments and other decision making instruments 

as adopted by relevant government departments and institutions. 

It is important to note that even if the EAP is not required to include a guidelines section for 

an application for an EA, the EAP must still ensure that the application indicates how it takes 

into account any government guidelines, In particular those published in terms of section 24J 

of the NEMA, environmental management instruments and other decision making 

instruments that have been adopted by the CA. 

3 Requirements for Project Details 

This chapter of the M!R guideline provides guidance on key concepts and sections that are 

critical In the development of a comprehensive EIA. 

3.1 Project introduction 

A project introduction should be a short and concise overview of the project and its major 

activities. Refer to Figure 1 for a summary of this information. Figure 1 presents an example 

of a few requirements. Others may include a description of Ecological Support Areas and 

Critical Biodiversity Areas under Property Description or the inclusion of Protected Areas and 

rural villages under locality Plan. All maps should use the latest published information or 

databases. 

Page6 

Thrs gll.Zette rf. also available free onlrne a1 www.gpwonllne.~o.za 



30 No.41432 

r-- ­
l.~ral 
ov.-Atw 

I 
I 
1 
I 

•MaJOr project 
aspects or 
Infrastructure 

•Convnodlty type 
•Expected life of the 
operatton 

1, .. 

GOVERNMENT GAZETTE, 9 FEBRUARY 2018 

,.-----·--, 
2. Contact Details 

• Contact details of the 
appliCant 1ncludin& 
company deta1ls and 
responsible person 

•Contact details of the 
EAP, InclUding 
summary of 
appl1ceble past 
expenence 

r- · -·l 
l.Property -

I Desal""'on ! • .... l 
~--- - . -- - ----··, i •Farm details (farm 1 

1 SIZesand farm names i 
I & 21 dtgit Surveyor l 

General Code for i 

I 
each farm portion) 'I 

•Surface nght owner 
details and title . 

l deeds numbers I' 

. • Location and relation 
to other urban areas ' 

Figure 1: Application introductory information requirements 

3.2 Description of the proposed overall activity 

r:-~~] 
•IndiCates all farm 
boundary and 
Sllniftcant proJect 
actMtv boundary 
•Relabon to nearest 
town 

•Uses coordinates 
and spheroid 

•Uses a su1table scale, 
Ideally not less than 
1: 250 000 With north 
po1nt 

•Surface sb uctures 
and rertstered 
servitudes where 
appheable 

I
•The topoaraphy of 
the land to whiCh the 

~ -~'"·~~ 

The project should be sufficiently described so that theCA can understand the processes and 

related prospecting/mining activities taking place on site including beneficiat ion. 

Infrastructure needs such as roads, rail, electricity, potable water and associated services 

that w ill be upgraded or constructed must also be det ailed. Thus the full scope of the project 

needs and activities must be detailed. This will allow proper context to be developed by the 

EAP to assess the scale of the operation and environmental approvals requi red for specific 

activities (Figure 2). 
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Footprint 
- -· . ._ ... ;.. . 

Detail expeaed iieriali!'Ctent of 
each acttvlty In Ha I m2. 

Sector Classification 
11&.4. . ..... . .,. • . •• ,.- ....... • •• . ?- · ... --..... ,_ • . _ ...... · - · 
""·- ·····---.. -- ..... ·--- ·-· .. ··--~ -· 

Sector clllsslftcabon of the act1v1ty 
as au1ded by the competent 
authortty 

Figure 2: Activity description 

3.3 Project motivation 

3.3.1 Need and desirability 

No. 41432 31 

Mlnfr~~ Activities .. 
·- - . -· --· - - ~- ~ -
OeKnptlon of 'Ill at:tfvrties to be 

undertaloen, 1ndude rnett!Odolocv and 
techi\CIIocv employed where applicable. 

lilcautPiet 1111:ludt .. 
• Mint opemlO!d (Ellelvatton•, lllasbnQ. 

sloclcpele~, dt<at( ct.tm~s, and haullf\8 
ortran•~ortl 

• >Hater •uppl~ and ll'lilllas~ment 
.tnf.astrv.-tu .. (dams, ptpellne, wate• 
tre~tmeilt etc ) 

• Mme..., I processt•C .and lran•port (plant. 
~onV6y~rs, tatll"'!•. and transport of 
product) 

• Min~ worklhDCJt, aftu:rs •nd ablubo.u 

The need and desirability should ultimately address how the mines deve lopment is j ustifiable 

based on socio, environmental and economic outcomes (Currently, the EAP must take into 

account the Guideline on Need and Desirability in Terms of the EIA Regulations, 2014). 

Significantly, information used to assess need and desirability should also be is evidence­

based and not subjective. 

When formulating project proposals and when evaluating project specific applications, the 

strategic context of such applications and the broader societal needs and the public interest 

should be considered. To better address these considerations and associated cumulative 

impacts, the compilation of information and maps that specify the attributes of the 

environment in particular geographical areas, including the sensitivity, extent, 

interrelationship and significance of such attributes must be taken into account. Social and 

economic context is best determined in relation. to the municipal development frameworks. 

Need and desirability must be considered as part of an EIA process, taking into consideration 

spatial development framework (SDFs), environmental management framework (EMFs) and 

other relevant plans, frameworks and strategies. Whether a proposed activity will be in line 

with or a deviation from the plan, framework or strategy, is not the issue, but rather the 

ecological, social and economic impacts that will result because of the alignment or deviation 
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Need and desirability should take into consideration aspects listed in Table 1. Concerns 

relating to need and desirability as well as justifiable economic and social development are 

further detailed in Appendix A. 

Table 1: Need and Desirability Aspects 

Aspect Description 
- .- O::Y~':9'"(~.;.~ . ..,..,.,~~,--.-: . ~- ...-~~~..z:-I'II:J~"""''":"':Ie"""l:'.--..OI;...~J/It. :r-.~ .. ;:~'C">:':".-; •. -; .... -::. ·.;..· .:: :,...-.o,.-;-~· ::-·~~~T..;;;;;,;:tW..,rCI' ::_,li''C~~~ .. ~ -..:.C..-:'Io.S~!' 

local and i M1o1mg acttvtttes propo$ecl mt•st be framed wtthm the context of local and ref;tonal : 

te1Jtonal ! development f)laols. Where the ope•at1on envisaged is lnrge enough, nat tonal C011text may : 

de·.telopment ! also need to be provrded The strategic context fo;· mformmg neeC: 3nd desnab1lity should be ! 
' t context : addressed by refer nng to mumcrpal rntegraied development plans and local or reg1onal , 

_______ i ~<1t1al developntent i'ra~eworks ------------- - - ·------- l 
Local and Need and desirability must address where the mine deviates or promotes the outcomes o~ 
regional effects municipal integrated development plans and local or regional spatial development 

frameworks. The consequences and cumulative effects of the operation and post closure 

conditions expected should also be detailed. 

Frnancral • "lh1s must be desc11bect Within the cZntext of J~;.tflabi;-;c~d;,;;;lopm-;;;t""f~~l l ' . 
vtabillty ! v1abtltty should not JUSt md1cate 1f the propose.:: mme development ts pmf1table to rnvt!stors, J 

t i i but should also md1cate broade1 commum\y ,,eeds, envtronmental 1mpacts and soc1o- , 

··--·~---·-·---: ~:~·~~~~:~~~- --~----- · ······ ·- ··- ---··-··········· ···-· -···---------·--
Sustainable development encompasses environment, social and economic dimensions. 

These dimensions, in mining, can become environmentally sustainable by developing and 

integrating practices to reduce the environmental impact of mining activities. When 

conducting the need and desirability, sustainability should be considered as an underlying 

principle since an integrated approach could reduce water and energy consumption, 

minimise land disturbance and waste generation and prevent pollution (soil, water and air). 

3.3.2 Project alternatives 

Meaningful consideration should be given to alternative processes or practices which can be 

employed to meet the requirements of mine development, operation and closure. 

Registered interested & affected parties (RI&APs} must be provided with an opportunity of 

providing inputs into the process of f ormulating alternatives. The number of alternatives that 

are selected for an assessment should be determined by the range of potential alternatives 

that could be reasonable and feasible. The process of selecting a lternatives should be clearly 

documented. Generally alternatives can be grouped into six categories (Table 2). 

Table 2: Categories for project alternatives 

~:l""'::"-=-=:r:-:~_:::oc::..-~-~~~-=-.....-~:!\'"!. .. .=.=-~~...::::ll~-~_;t""""".-::!"!::::::::1"-'-~";""7':'~-::J"""'~:·~--~~-~~-~--=-=.::..;, 

- -- . --~~~or~catto~--------· "----- i 
Mineral extraction location is based on the ore deposit. Alternative location of the mining area may be very 

limited and is normally in reaction to sensitive environments or community concerns where the mine area is 

decreased and results in a loss of mineable reserves. The location of mine activi t ies, however, has a much 

broader scope. The location of key mine Infrastructure (i.e. t ailing facilities, beneficiation plant, workshops and 

access routes etc.) should be chosen to protect public safety and minimise impact on sensitive receptors and 

resources. An example of this would be through the use of buffer zones, in wh ich the site mine infrastructure is 
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~~~~~~~.!.~':.".~~--~~~~.~-c-~-~.~~~-~-~~~h-~-~.~:!,!~~~~~~~~~!..':."a~~!~:.--••• ·_. ____ 1 r The type of eoctrvity . 

h~efer to the type of mineral extraction methods considered. This is limited by location, depth, grade, physical 
environment (topography, climate etc.) and safety considerations. Mining methods primarily consist of o pen pit, 

opencast strip mining, underground board and pillar, underground longwall mi ning, re-mining of su rface taili ngs 
deposits (typ!cally through sluicing), ocean bed extraction, and unconventional methods (i.e. Coal Seam 
Gasification, Coal Seam Methane Extraction). An ooeration may consider using one or a combination of mining 
methods to extract a resource optimally whilst reducing its impact. 

---·-- .. ·-----·--·-·-··-· .. ----·-··-·· -·-····---·--··-- . .. -···------- ---l Desrgn and/or layout · 

Mine !ayout refers to the mining scheduled a~d the corresponding location of mine disturbances to implement 
the mine schedule. :\/line layouts are based on the location, depth and expected g~ade of the o re body. The 

design should consider operational and closure related impact and adjust accordingly to mitigate these. Some 
examples to illustrate these include, changing the location of an opencast boxcut to red uce long te rm ground 
water impacts, location of ad its, ventilation shafts and emergency bunkers. ----------·------------·-.. ------------ . ___ ... ___ _ 

Technology used - -----:-:--~---:--:-- .. --- ----· 
Technology has a wide application on mining activities and may Include: 

Beneficiation methods- physical separation methods versus magnetic vs chemical beneficiation. 
Pollution control methods - typically this may include ~echanisms to red uce affected water product ion 
(such as cut -off drains) and water affected water management options (such as locat'on and pollution 

control dams and treatment met"lods for affected water. 

Mine waste management- mine waste such as waste rock dumps and taili ngs dams can be placed and 

managed in alternative ways to reduce impact. Examples of this include waste characte risation to 
facilitate in-pit tailings disposal and negate the construction of large tailings dam, or the use of paste 
technologies to increase water recovery and reduce the facilities total footprint. 

Operational aspects . 

A range ~f'~"U;;·-za;:;t;; ~ered and i~Pi~~dt;;.,h;~~eth~-;-..;-..;i~~e-;;t--;T perf;i;;:;~~~·-;ru;-; ~i~~---I 
These are dependent on the type of operation but may include: 

Operating hours and designating set times fo r specific activit ies such as blasting. 

• Setting specific traffic control mechanisms fo r mine vehicles and haul routes. 
Dust control methods such as t he use of chemical dust suppressant on mine haul roads. 

The 'no-go' optron 
• Th~-" .,~~-go-,-, -o-ptf~~- deals with ~ss-e~s-s-in_g_t_h~e-s_o. ciai and environ m ent~~~~-p-a-c-ts-w-he-re_t_h_e_m_i_n-in_g_a-ct-iv-it_y_d-~~s 

not take place. Typically this would involve the loss of jobs and economic stimulus into the area as a result of the 
mining activity. However, this view should be balanced with benefits derived from alternative iand uses such as 
agricl:lture and eco-tour!sm. The no-go option should also co nsider the benefits of not mining as it re lates to I 
water resources and the maintenance of natural habitats. 

3.4 Policy and Legislative context of the application 

When required to include a po licy and legislative section, the EAP or the applicant should 

describe the context within which the proposed activity is located and how the activity 

complies with and responds to this. Policy and legislative requirements should be ident ified 

along with a description of how the applicant intends to comply with t hese. Note 1 illustrates 

a potential layout for an activity based legal register. 
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Note 1: Exam ph.• of Policy and LE!g1-slat1VE.' Context 
Activity 

Applicable Legislation and Gu1delines used 
to CQmplete the Report 

{List of environmental policy and legJslat1or1 
wh1ch JS applicable to the mme 
developmtc:nt such has leg1slat1on, policies .. 
plaf'ls, gwde/mes. spatJGJ tools. mumc1pal 
d~velopment plannmg frameworks and 
mstruments thot c·re applicable to the 
actiVIty and ore to be ct;Jns1dered m the 
assessment process) 
e.g. Nat1onal Environmental Management 
Act, 1998 (Act No. 107 of 1998) as 
amended 
e E;. Nat1onal Hentage Resourc<!s Act. 1999 
(Act No 25 of 1999) 

Impacts 
Reference and 
description 

Indicate thtc: relevant 
sect1on applicable to 
the specifiC: act1v1ty/res 
berng undertaken and 
describe why thiS IS 

applicable 

e.g. Part A, Sectron 3, 
d), i) 

eg Sect1on 18 
Perm1ss1on to remove 
or alter herrtage 
resources 

4 Requirements for Assessing Impacts 

Sigmficance (if not m1trgated) 
How Does this Development 
align to the Policy and 
Legislative Context} 
e g In terms of the National 
Water Act -Water Use Licence 
has/ has not been applied for 

e.g. An environmental 
authorisation has been applied 
for 
e g Herrtage st•.1dy undertaken 
by spec.1al1st, reloca~1on 

apphcc>t1on for the graves has 
been submitted 

What is to follow is a detailed description of the manner in which to assess the impacts of a 

prospecting or mining activity for the purposes of an application for an EA. This Guideline does not 

directly repeat the requirements for a basic assessment report (BAR), seep ing and environmental 

impact report (S&EIR) and environmental management report (EMPr) which requirements are 

prescribed in the EIA Regulations, but is rather aimed at providing guidance as to the manner within 

which to ensure the impacts are adequately addressed and assessed in an application for an EA. 

4.1 Environmental baseline description 

The environmental baseline should document the current quality of the environment within 

the area of influence before project inception. The area of influence may include, for example: 

• The watershed within which the project is located; 

• Noise and light-shed (where noise and lightening can affect humans, wildlife and 

flora); 

• View-shed that will be affected and the type and condition of vegetation; 

• Any affected estuary and coastal zone; 

• Off-site areas required for resettlement or compensatory tracts; 

• The air-shed (e.g. where airborne pollution such as smoke or dust may enter or leave 

the area of influence); 

• Migratory routes of humans, wildlife, or fish, particularly where they relate to public 

health, economic activities, or environmental conservation; and 

• Areas used for livelihood activities {hunting, fishing, grazing, gathering, agriculture, 

etc.} or religious or ceremonial purposes of a customary nature. 
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This information should then be analysed during the environmental impact assessment and 

will be used to predict and quantify the impacts. The environmental baseline should be 

established in suitable detail to record the environmental conditions and seasonal variability 

prior to development, to permit the assessment of potential effects and to provide a baseline 

with which to monitor future changes. 

At a minimum, the biophysical environmental data should be based on information In the 

public domain. At the lowest level, this information may be adequate for a seeping level 

environmental description or to serve as the baseline from which site-specific investigations 

can be planned. Dependent on the complexity and degree of disturbance of the site, this 

generalised information may prove adequate for some small-scale, short-lived or low-impact 

prospecting or mining operations. It is necessary to provide site-specific and detailed 

information on the basis of investigations by registered specialists in most situations where 

permanent or significant impacts will arise from prospecting or mining. Examples of baseline 

data required is further described in Appendix B. It is advisable that the process of 

environmental baseline investigations include the following tasks: 

• An appropriate combination and balance of desktop studies, field surveys, site 

information collection and technical consultation conducted at the appropriate time 

for species/area being studied; 

• Consideration of all available documentary records, research papers and other 

relevant information; 

• Use of recognized survey and analysis techniques; 

• Identification and provision of appropriate (preferably quantitative} descriptions of the 

baseline environmental conditions; 

• Identification of key environmental features that may enhance, constrain or limit the 

direction and rate of environmental change; 

• Explanation of links, interactions and dependencies between environmental 

components; 

• Verification of desktop and other information by systematic field surveys; 

• Include predicted changes to the environment as a result of climate change; and 

• Acknowledgement of the Implications of gaps and limitations in information and data. 

A prediction of change ca n only be as effective as the baseline information from which it is 

derived. The specialist must also indicate and emphasize where the baseline conditions may 

change due to natural extreme events or cyclical environmental processes. If these are beyond 

the influence of the proposed project, the specialist should indicate how these need to be 

taken into account in the project design or through mitigation measures. 
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4.2 Specialist Studies 

Specialists can be involved for different purposes during various stages of the EIA process. 

Specialists can therefore provide input during pre-application planning/screening or following 

the submission of an application for statutory approval of the proposed development (i.e. 

during screening, scoping and/or impact assessment). Table 3 presents the planning process 

that the specialist should follow. 

Depending on the nature of the project and the environmental context, specialist involvement 

will vary In intensity (i.e. level of detail) and may include any or all of the following approaches: 

• Provision of a specialist opinion or comment; 

• Archival research and literature review; 

• Detailed baseline survey (including site visit/s); 

• Consultation and interviews; 

• Mapping and simulation modelling; and 

• Assessment of impacts and their significance. 

Table 3: Specialist planning process 

r-~=~~-=""-~·~~~-..-~=,__,.··~~· ·-~~~~!;i!!.~';'!~~~;.'.!~£~~==-·"'"'"·"··==~- ~-=.,•=-, ~=~o·~-~ ~ 
··- -··-----· ----·- .. .. ·---.?~-~!.~.~-~-ega1._E.!.!~:P.~ ~~nrng ~~!.'~-~----~ ··---.-... _ ·- .. : 
The purpose is to provide an indication of potential opportunities for and constraints to ttie developmej 
(including potential "fatal flaws") that may dete rmine the level of environmental assessment required. This may 
justify early changes to the project description (e.g. if legislated thresholds/ standards are exceeded) . 

. ·~==~==··=··==-~·. , --·-···. ~!!!~'§!~~-~nd !:_~~1!_~~-~i~ ISSUe~-~==-=~====-- · -·! 
The specialist may be involved during the screening and scoplng phase t o assist in the identification of issues I 
associated with the proposed project, as well as to provide responses to the issues raised by stakeholders. T.his is 

to ensure tha_t th_l!~~l_:.a_n£_~!.key iss~~~~~~~~ _a~-~ . .'!_rly_ "!..P.~sibl~.in t~~-~.l'!.o.~!~. ··------ ·-- ....... _ _ _ 
ldent1fytng alternatiVes · 

Sp. ecia list involvement·-m-ay~b-e-r._e_q_u~ir._ed-:-t-o_p_r.;;.o..;;ac.;;.;t..;.;iv"'e'":-ly:=id·.~e..;n..;;.t:-:lfy-"'a ~d;dvise on pra. ctica I alternatives rega rding th~] 
proposed project (e.g. design, layout, location, technology, approach, route alternatives) t hat avoid or reduce 
negative impacts and enhance project benefits. Alternatives should be well motivated. The identification of 
alternatives to the originally proposed project description Is usually best undertaken in a workshop forum 
involving the project proponent, the EAP and other specialists. Relevant authorit ies may also be Involved in this 
process. Specialists may also be re.9.uired to Ul_!dertake a more detailed investig~ion of a lternat_!~~-----

t-----·~--1)-eveloplng terms of reference and defining scope of work for the spenahst~ ·---::--~ 
Where the need for specialist involvement in the EA process is identified, whether this is to underta ke a baseline 
survey and description of the affected environment or to assess potential impacts associated with the proposed 
development, a specialist may be required to assist the EAP In drafting appropriate terms of reference for the 
proposed specialist input. Terms of reference for specialist involvement should, therefore, be appro priate to the 
purpose and intensity/scale of involvement and should be discussed and agreed between the EAP and the 
specialist. 

The specialist needs to determine how much data will be required to supplement existing information and assess 
whether a significant impact will occur. This can be accomplished through a combination of: 

consultation with the independent peer reviewer; 

interdisciplinary spl!cialist workshops; 

collecting existing data on the area to be affected and then performing a gap analysis to de termine what 

information is available and what Information is still required; 

• visiting the project site and its surrounds; and 

• Consultation with national, provincial and/or local government departments, as well a s professional, 

statutory and voluntary organisations. 
1--------~·-- ·---- ---~-------· ---------Predtctmg and assesstng tmpacts . 
-v~i~;ln-;uffi~j~';rtin-io~;;;t,~;- is"7v'iiia'br;t~d~~;ke¥is-;~i~;d dt.M.;ji'-;~;;plng,'~-~~~~-;,:;~y-be-1 
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required to assess the potential positive and negatrve impacts of the proposed development on the"biophysical,­
social and economic environment (as relevant to the issue). The level of detail of specialist input will vary, 
depending on the type of development, the environmental context and available information; however, any 
assessment should evaluate direct, indirect and cumulative effects and should be under.aken in accordance with 

defined i~pact assessment criteria. _ ·--__ -----------------: 

__ ____________ ____ Rec_'.'~~l!.n~~~!l.3te!'!!':!!.!~~C)~~~-~~~':!.~~-1!,1-'!'.P.s_ --- ···- - . 
The specialist should provide practical, clear and unambiguous recommendations for management act ions andl 
monitoring programmes. Management actions would include measures for avoiding, mitigat ing_ compensating fo r 
or rehab:litating negative Impacts, or enhancing project benefits. Without compromls!ng the objectivity of the 
speclaHst assessment, the identification of appropriate, practical and feasible management actions and monitoring 
programmes is generally best achieved through workshops and discussions between the EA team of specialists 

a. nd the. project proponent, fac.ili.tated by the EAP. T. his is particular-ly important. to reso. lv.e situations where two jr 
more specialists on the EA team might propose conflicting management actions, o r might propose act ions that 

m~ht gi~e rise t~-i~.e~~ tha_! ~~~-<;!_to~a~~resse~_by_~he~ sp~ia~~~ _______ _____ .. __ _ 

--~---~-------·- ._T~-~r.'~~rtake~':_l independ_!~f!_!~WO!SP~~~~!~t__i!"'PU_t_ ___ . i 
In certain circumstances the need for independent peer review of specialist studies may be identified during the 
course of the EA process. For example, this may be required if the project is complex and controversial o r if there 
are high levels of uncertainty and risk associated with the information provided. Where specialists are 
commissioned to provide an independent peer review, the purpose of their Involvement Is to check whether the 
specialist report meets minimum requirements, Is reasonable, objective and scientifically so~nd. 
Consultation with the peer reviewer, other specialists, government departments and other organisations is 
recommended to assist the specialist to: 

identify existing data to assist in defining the baseline conditions; 
• identify specific interdependencies between specialists in terms of information needs and fo rmats; 

• identify key issues and help define likely significant impacts; and 
• avoid duplication of previous studies and assess the validity of field data. 

It is advisable for consultation to take p!ace between the specialists and key I&APs, w ho possess particular insights 
and relevant indigenous knowledge that may improve and add to the understanding ofthe affected envi ronment. 

4.2.1 Specialist reporting requirements 

While a systematic and scientific approach is vital for specialist investigations, the findings 

need to be conveyed to the authorities and RI&APs in easily understandable, non-technica l 

language. The contents of specialist reports are often not suited to pub lic reporting and it is 

the responsibility of the EAP to integrate the specialist information into t he environmental 

impact report, so that it is more accessible to authorities and RI&APs. The original specialist 

study report should, however, be available as a stand-alone report for reference, should 

further detailed information be needed. 

4.2.2 Choosing the right specialist 

The levels of knowledge, expertise and competence of the specialist scientist have a strong 

influence on the integrity of information and findings of the EA. It is t herefore important to 

ensure that the most appropriate people are chosen to do t he required studies. Particular 

credentials to look for in a specialist include: 

• Demonstrated competence and a proven track record in the specialist topic (CV 

should include a list of peer reviewed publications and contract reports); 

• Appropriate academic and specialist qualifications; and 

• Professional membership of a recognized profession~! body. 
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Ideally, the chosen specialist should have good people ski lls and the ability to communicate 

and interact as a team player w ith other specialists. Having chosen the specialists, it is 

advisable that they confirm in writing that they are able to meet thei r terms of reference 

according to the specified requirements {including the necessary expertise to compile the 

required specialist report) and within the agreed time and budget allocation. 

4.3 Impact identification and assessment 

An impact assessment is undertaken in order to: 

• Identify t he potentia l impacts of a proposed development on the environment; 

• Predict the likely nature of such impacts; and 

• Evaluate the significance of t he potential impacts and propose mitigation measures 

to minimise impacts. 

Project alternatives should be considered in the environmental assessment process to define 
the most suitable layout and activity plans or implementation, which process is highlighted in 
Figure 3. It is important to note that during the impact and risk identification, public 
participation and baseline assessments should be conducted, while specialist assessments 
should be taken into consideration during significance rankings. 

1\ctlvftle!> ~..1 
I ldP.l'lbfiCltio, , { 1 

~ 

Figure 3 : Impact Assessment Process 

4.3.1 Impact identification 

Sl!lnrflcanc~ 
Ran~1;,g 

Various methods can be used to identify impacts, these methods include: 

Prefe1red 
AlteiTratlve 

• Ad hoc approaches (e.g. project-, sector- or environment-specific guidelines); 

• Checklists (i.e. the listing of potential impacts); 

• Matrices (e.g. the Leopold Matrix); 

• Networks (i .e. the presentation of higher order impacts and linkages using directional 

diagrams); 

• Over lay maps; and 

• Modelling procedures (i.e. computerized, mathematical, physical scale models or 

descriptive models). 

The potential impacts should be identified for the activities taking place on the initia l site 
layout. This is informed by the typical known impacts of such activities based on the site 
sensitivities, consultation with RI&AP's and previous experience from other related sites and 
operations. 
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4.3.2 Impact Assessment methodology 

Impact identification and prediction means forecasting the change of environmental 

parameters due to development. These parameters may also be changing due to climate 

change and should be included. Impact identification and prediction is a stepwise procedu re 

to identify the direct, indirect and cumulative impacts (relating to both positive and negative 

impacts) for which a proposed activity and its alternatives wi ll have on the environment as 

well as the commun"ity. For an example of an impact assessment methodology see Appe ndix 

Cl. 

This should be undertaken by determining the geographical, physical, biological, social, 

economic, heritage and cultural sensitivity aspects of sites and locations as well as the risk of 

impact of the proposed activity. Generic criteria, which have been drawn from published 

literature and South African practice, can be used to describe the magnitude and significance 

of impacts in a systematic manner. For typical criteria and management measures see 

Appendix C2. 

A matrix selection process is the most common methodology used in determining and 

ranking the site sensitivities, namely the nature, significance, consequences, extent, duration 

and probability of potential environmental impacts and risks (refer to Table 4). Significance of 

impacts should be determined for each phase of the mining lifecycle this includes; pre­

construction, construction, operational, closure (including decommissioning) and post­

closure phases. 

Likely impacts should be described qualitatively and then studied separately in det ail. This 

provides consistent and systematic basis for the comparison and application of judgements. 

Ratings should then be assigned to each criterion. The significance of impacts should further 

be assessed both with and without mitigation action. Impact magnitude and signif icance 

should as far as possible be determined by reference to either legal requirements (accept ed 

scientific standards) or social acceptability. If no legislation or scientific standards are 

available, the EAP can evaluate impact magnitude based on clea rly described criteria. 

The description of significance is largely judgemental, subjective and variable. However, 

generic criteria can be used systematically to identify, predict, evaluate and determine the 

significance of impacts resulting from project construction, operation and decommissioning. 

The collection of potential impacts (environmental and social) identified during the 

environmental assessment should as far as possible be quantified. The process of 

determining impact magnitude and significance should never become mechanistic. Impact 

magnitude is determined by empirical prediction, while impact significance should ideally 

involve a process of determining the acceptability of a predicted impact to society. Making 

the process of determining the significance of impacts more explicit, open to comment and 

public input would be an improvement of environmental assessment practice. The criteria for 

assessing and ranking the impacts using a matrix selection process are detailed in Table 4. 

Table 4 provides the basic criteria which EAPs and specialists ca n adopt when undertaking an 
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impacts assessment. Once risks have been ident ified, risks will then be ranked to provide 

priority risk ratings. 
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Table 4: Suggested criteria for assessing and ranking impacts using a matrix selection process 

L Ran~ng I Description I ----- Example ~ 

.-~a.,_._,._~;at t .. ..... ... • •••• • -·~·~~~~- ~ G '"-'· •-· ···•- • . s .. ~••• .:mr~w-< '-.c. wamrw .m __ I 2Wtaw • ..,.-~...,._...-,,~"'; ~lit:'!':"'-",..._._.. .-...-"~-._.__71!'!' ~.·.--.-: ..... "; . 
! Nature •

1

. A~ evalui'tron of the e1fecc of the . rmpart related to the t o Posit iv'! ' 

proposed d~velopment · I 0 Negatrve i 
--·-·-··-- .... ...1 ......... ····-·---·--~---··-· - ~ .. ·- -··-· ··· .... ......... L. ........ ...... -.. - - ---- -····-···-·······--·-··--- ---- ' -· .. .c .. .. ·- -·-·· ·-. - ·- -- ·- -· 
Extent or A description should be provided as to whether impacts Impacts can be site-speci fic, local, regional, nat ional or internat ional: 

spatial scale of are either limited in extent or affect a wide area or 

the Impact group of people. cumulative impacts must also be • Site: the whole or a portion of the mining site I 
considered as the extent of the impact as may increase • Region: the area including the mine, the surrounding neighbours and/ or towns . 

overtime. 

Duration Once 0ff rmpa ct will only occur once ant: t hereafter not at ~II 

Shmt term· drssrpatron of rmpact through actrve or natural mitrgatron in a time span shorter than 5 years 

or life of th~ rnr nt! (0-5 years) 

i It ~hol•lC: be determrned whether the duratron ':If an i • 
j Impact will be short-term, rnedrum term, lor.g term or : • 

1 permanent Cumulatrve rmpacts rnust also be consrtlered I 
j as ~he duratron of the rmpact a; 1t may rncrease C'Ver l • 
.

1

. trm'!! J• 
Medrum term rmpact will last fo r 5-15 years, t he1eafter it can l:le entirely negated ~ 

Long term the impact .v1lllast for t he er.t tre operatronalli fe of the mrne, but will be mitigated thereafter I 
___l 

Intensity 

I • 
I 

___. .... -~. • - · .,._,. • .,._,.__ . _. --- -•- ~.&. a · a u- ... ,., • -. .., --·•-- .. ·-~- • •• ~- .J 
A description should be provided as to whether the • 

intensity of the impact is high, medium or low or has no • 

impact in terms of its potential for causing negative or • 

positive effects. Cognisance should be given to climate 

change which may intensify impacts 

?!i'rm<~rrent the rrnpactwrll be non-t.ansltor\' 

low: natural processes or functions are not affected 

Medium: affected environment is altered but function and process continue in a modifi ed manner 

High: function or process ofthe affected environment is disturbed to the extent where it temporarily or 

permanent ly ceases 

Probability ! The-probabrlitV-15 the qualrty or cllndition of berng l (A) Highly probable (high lrkelihor:;d) greater than SO:SO ch<m~;e of occurrence 
~ I ! ; ! probable or lrkely j (B) Ptob~ble (low lrkelrhood) less than or equal to 50:50 chance. but at least a 1 20 chance of 
~ . ' · i j occurrence J 

I ! 1 1 {C) lmproLabl!: (negligible) l~ss t han 1·20 chance ot occurrence 
r------~---··"-·~ ....... -.. ··· ····-------.... - -~·- ~-------~- .. -· -· ·-'--·- ......... ..... - · ... ........ ...... .. '" ... --·-- .......... -- . --

Significance I Impact that may have a notable effect on one or more j o No impact 
- ·---- - -~ 

aspects of the environment or may result in non-, • low: Impact Is of a low order and therefore likely to have little rea I effect. In t he case of adverse impacts, 

compliance with accepted environmental quality mitigat ion Is either easily achieved or little will be required, or both. Biophysical, social, cultural and 

standards, thresholds or targets and is determined 

through rating the positive and negative effects of an 

impact on the environment based on criteria such as 

economic activit ies of communit ies can continue unchanged. In the case of benef icial impacts. 

alternative means of achieving t his benefit are likely to be easier, cheaper, more effect ive and less t ime-

consuming. _I 
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duration, magnitude, intensity and probability of • Medium: Impact is real, but not substantial in relation to other impacts that might take effect within the 

occurrence. Mitigation measures should be provided bounds of those that could occur. In the case of adverse impacts, mit igation is both feasible and fa irly 

with evidence or motivation of its effectiveness easily possible. Biophysical, social, cultural and economic activit ies of communities are changed, but can 

be continued (albeit in a different form). Modification ofthe project design or alternative action may be 

required. In the case of beneficial impacts, other means of achieving this benefit are about equal in time, 

cost and effort. . High: Of the highest order possible within the bounds of impacts that could occur. In the case of adverse 

Impacts, there is no possible mitigation that could offset the Impact, or mitigation is difficult, expensive, 

time-consuming or some combination of these. Biophysical, social, cultural and economic activities of 

communities are disrupted to such an extent that these come to a halt. In the case of beneficial impacts, 

the Impact is of a substantial order within the bounds of Impacts that could occur. 

A descnpt1on should be prov1ded of the degreto of 1 • DeflnttE: More than 90% sure of a ,Jarttcular fac~ Substantial ;upportive data ~x1st to venfy the 

~ertatnty ! certainty of the tmpact actually occumng as unsut e, I asse:ssment 

~~ posstble, :'robable or deftntte lmpaci:S w1ll occut 1 • Probable OvPI 70% sure of" par(lcular iart or c>f the likelihood oi" tha~ impact occun 111g 

. regardless of preventable measures I • Possible Only ov'!r 40% sute oi" ~ s>arilculadact or ohhe likelihocxt ofan 1m pact occumng I ' • Unstore l~ss (han 40% sure of <1 p<>rtlcular f<>ct o,· the likelihood of an lms>acc ocrumng 

. --·------~--·-· ·--~--------·-·_j __ , __________ ,_ -- ·-····- --·- ·-.. ..... _ -·· ---- ·--- - .. - ------· ... - ..... --------···· 
Mitigatory The potential to mitigate/ manage the negative impacts I • High: High potential to mitigate negative impacts to the level of Insignificant effects 

potential and enhance the positive impacts should be determined. 

For each Identified impact, mitigation objectives that 

would result In a measurable reduction in impact should 

be provided. If limited information or expertise exists, 

estimates based on experience should be made. For 

each Impact, practical mitigation measures that can 

affect the significance rating should be recommended . 

Mitigation measures should be provided with evidence 

or motivation of its effectiveness. Management actions 

that could enhance the condition of the environment 

(i.e. potential positive impacts of the proposed project) 

should be identified. Where no mitigation is considered 

feasible, this must be stated and the reasons provided. 

The rating both with and without mitigation or 

enhancement actions should be recorded. Quant ifiable 

standards (performance criteria) for reviewing or 

Medium: Potential to mitigate negative impacts. However, the implementation of mitigation measures 

may still not prevent some negative effects 

low: little or no mechanism to mitigate negative impacts 
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tracking the effectiveness of the proposed mitigation 

action should be provided where appropriate 

'"-·'---·- - _.J ~ _.J __ .J_ a.L- ,_ --··-.&. ~ - -- &.-L.:t ..... --- ~ -

1 e1ther em1ss1ons-1Jased 01 they relate to the l~ce1v1ng ~-

1 en"W:>rrment (e.g a1r quality, water qu;:ollty or nmse) 

I Estanhshmg the accepta01hty of a pot~nt1al1mpart 1s as I • 
llmporti'nt as determ1n1rrg 1ts slgmficance A., Impact ' 

l1de,1'C1f1ed as be1o1g non-s1gn1f1~~nt l)y a spec1ahst may be 

1 •macceptable to a p~ rt1cul"r section of the comm umty 

'j On the other hand, a s1gmf1cant Impact ma\' be 

acceptable if, fm example, "dP.quate .::l'mpensatltm IS 

! g1ven The level of accept~b11ity often depends on the 

~ stakeholders, particularly those ti1rectly affecterl by the 

I propc•setf prorect Ratlr,gs that can be used fCit 

~ accept<'blllty <~re grven T;:orgets for c>creptab1hty ;:ort 

'"-'- '-macceptable) .1\bandon f) roject m part llr in its ent1 rety .. Redes1g11 project to remove or av01d 

1m pact 

Medium (managea ble) \lllrth regul~tory cont1ols, w1th proJ<!ct proponent's commrtments 

low (acceptable): no r1skto pubh~ health 01 envrronment 

I I 
def1ned through the most sens1t1ve receptor! and 

through achievable .,utr.ome! 

···------·----J-·-----------·----· .. ·--·-···-·----·····----- -·-·-··------·--·-------· ·---- ·-----··"-··-· ·------------- --------- ----·- ·- .... ·-------------·-
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4.3.3 Risk Ranking Outcomes 

Risk assessment outcomes rank impacts/risks accordingly so that higher significant 

impacts/risk are highlighted and appropriate commensurate mitigation measures are defined 

and implemented. For each of the impacts identified, a significance rating is generated, this is 

usually denoted as: 

High 

Medium 

Low 

No Impact 

Normally there Is no possible mitigation that could offset the impact, or mitigation is difficult, 
expensive, time-consuming or some combination of these. Biophysical, social, cultural and 
economic activit ies are disrupted to such an extent that these come to a halt. In the case of 
beneficial impacts, the impact is of a substantial order within the bounds of impacts that could 
occur. 

Impact is not substantial in relation to other impacts that might take effect within the bounds of 
those that could occur. Mitigation is both feasible and fair ly easily possible .. Biophysical, social, 
cultural and economic activities are changed, but can be continued (albeit In a different form). 
Modification of the project design or alternative action may be required. In the case of beneficial 
impacts, other means of achieving this benefit are about equal in time, cost and effort. 

Impact is of a low order and therefore likely to have little real effect. In the case of adverse 
impacts, mitigation is either easily achieved or little will be required, or both. Biophysical, social, 
cultural and economic activities can continue unchanged. In the case of beneficial Impacts, 
alternative means of achieving this benefit are likely to be easier, cheaper, more effective and less 
time-consuming. 

A description of the preferred alternative and site layout should be provided taking into 
consideration the comparison of the originally proposed site plan. A comparison plan should 
include environmental features and current land uses as well as the issues raised by interested 
and affected parties. 

Figure 4: Generally accepted meaning of significance rating 

4.4 Assumptions, uncertainties and gaps in knowledge 

Knowledge gaps and assumptions pertaining to the baseline data and impact assessment must 

be clearly highlighted. Knowledge gaps are typically identified within the specialist and 

baseline studies and should be consolidated within the BAR/EIAR. The risk associated with 

knowledge gaps or assumptions should also be detailed based on the extent of current 

knowledge, applying a cautious and risk adverse approach. Future planned studies, 

investigations and operational compliance monitoring should be informed based on filling 

knowledge gaps and confirming assumptions. 

The mitigation measures proposed to manage activities or outcomes where high risk 

knowledge gaps exist should also be commensurate with a cautious risk approach. These 

management measures can be scaled down appropriately as future ·studies and operational 

management inform risk management or mitigation measures. Alternatively, should 

management measures prove to be insufficient in reducing risk of increasing the 

environmental impact then provision should be made for upscaling the mitigation measure. 
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4.5 Reasoned opinion of the EAP 

The opinion of the EAP is to give the CA confidence that the mine's activities are understood 

and alternatives have been considered. Risks relating the activities have been Identified and 

impacts have been assessed. Risk management outcomes are acceptable given the existi ng 

knowledge base when weighed up against positive socio-economic returns expected well as 

post closure liabilities (which may remain over a much longer timeframe). The opinion should 

at a minimum contain: 

• Reasons why the activity should go ahead or not; and 

• Highlight conditions to be included in the EMPr. This should provide a summary of 

planning, construction, operational, rehabilitation and closure conditions which are 

necessary to ensure the projects implementation will be acceptable. 

4.6. Deviations from the approved seeping report and plan of study 

The seeping process identifies the proposed mining activities and informs which specialist 

Investigations and data requirements are required to assess the mine's impact. The seeping 

report also should details the methodology used to identify and determine the significance of 

potential environmental impacts and risks. Any deviations from the methodology used, 

activities to be undertaken or methodology for undertaking the specialist studies shou ld be 

clearly noted. Upfront sensitivity analysis using existing databases may alter mine plans or 

activity layout and operation. These alternatives become the primary activities on w hich t he 

mine is planned and assessed in the EA. It is important to note t hat deviations here do not 

refer to deviations from an EA, but a deviation from within the same application. 

An example would be the use of water in the mining process. Init ially the mine proposes using 

existing groundwater resources in its plant water make-up. However further stakeholder 

engagement may identify neighbouring operations whose affected process water may be used 

on the mine. This would require a new water pipeline which was not seeped In the original 

seeping report. But the reuse of affected water is more beneficial to the environment and both 

parties concerned and this becomes the primary option for obtaining plant make-up water 

which is then detailed and assessed in the EIA study. 
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5 Requirements for Impact Management 
This chapter of the MIR guideline provides guidance on key concepts and sections that are 

critical in the development of a comprehensive EMPr, a vital supporting document required in 

the application process for the management of mines, and similarly to the environmental 

assessment chapter. This Guideline does not directly repeat the requirements for an EMPr, 

which requirements are prescribed in the EIA Regulations, but the aim is not only to provide 

guidance but also to provoke the required thought processing to develop a high quality 

management programme in-line with the specific mining application being investigated. 

5.1 Description ofthe Aspects 

Aspects· provide a description of how the environment is altered (impacts) as a d irect or indirect 

result of undertaking mining activities or services. All the activities re lated to the different 

phases (operations, etc) should be identified; these can also be grouped into applicable 

geographical areas or processes. The aspects for each of the activities must be llsted along with 

the expected impacts. 

Note 2.. Example of Impact register 
ALtiVIty Impact~ S1gnlftcance (if not M1t1gation Sltnlflcanc~ (if 

m1t1gated m1t1gated) 
CONSTRUCTION 

Consttuct1on of Vegeta~1on Medtum Ecologte<~lmves(lga(ton l t.>W 

conveyo1 belt .emoval along ldent1flcatton and relocation 
~etvltude of .s.ensttiVe spectes 

OPEkATIONAL 

Operation of Dust tmpact Medium Wa(er spra)'S mcluded at Low 
conveyor be It loadmg, offlc.o:.~dmg and 

transfer pomt 
DECOMMISSIONING 

Breakdown and Soli compact ion H1gh Topsoil s(npped from Low 
removal of the and eroston servitude duttr,g constP.t~ton 
con1reyor belt Footprint area 1s otpped 

To!)sotl replacecl to mmtmum 
250mm clepth 
Topsml seedmg and fertilised 
to ensure , eversetatto n 

5.2 Description of Impact management outcomes including management statements 

5.2.1 Determining impact management outcomes 

impact management outcomes must: 

• Be set for the expected activity based impacts as identified per project phase as in 

the impact identification and significance rating process ; 

• Be informed by stakeholder expectations and ensure legal compliance; 

• Be dearly documented; 

• Be measurable to determine compliance; 
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• Describe the desired outcome of the management measure/s prescribed or the 

standard to be achieved; and 

• Be aligned to the mines closure objectives. 

5.2.2 Impact management statements 

Management statements detail the processes, procedures and practices required to achieve 

an impact management outcome. An example would include water management on the 

m ine over the life of the mine. To elaborate on this example, all the potential water issues for 

each stage of the mines life are summarised in Note 3 . Contact the CA for all applicable and 

relevant guidelines. 

Note 3: Example of Impact Management Statement 
• Temporar v water S\lpplv • Water supplv manag~ment 

• Impacts .:>f water mcmagement !' • Water t reatment (wr>rked w;~ter & potable) c 
on local water resourcE:s/users .. 

~ • Mrne dewate11n1; Iii .... 
• Potable watert.eatment .. 1111 • Worked water recovery, stora~;e and reuse 

1: 1: 

i • Drscharge of excess dt rllrng water E Ill 
• Worked water drsposal t cl lschar~e management} 1: 

IIi ;; .... • Waste water drsposi.ll "' • Oust control and contamrnatron on~nagement 0 E :!l ii. 1: 2 K • Srte stor mwater management i • Catc.hment management (rndudrng AMD) 
"' D. 

ri ... • Performance m,nrtorrng and reportrng 

• Post-mro1ing landform drainage • Water 5upply- identification & L(Uantification 

desrgn • lmp~cts of water abstraction/diversion on local water 

• Contamrnated site remedration oil resources/users 

• Barefield and water supply c • Government approvals .. 
scheme decommissioning E • Water supply, storage & treatment (design & ~ 

• Mrne pit lake modellrng and ..2 co nst~u ct1on) 1: t 0 
formulation of closure strategres • Dust suppressron and dewatering discharge J:l "1:1 

Ill e .. 
• Stakeholder approval i.lnd ~ • Waste w ater disposal 

li ::J .. development of catchment :il 1: • Srte stormwater managerroent .r. .. 
management plans 

., !!9 ...: ...: "' .. 
rti ore 

• Rehabrlrtatron rerformanc.e 
monitonng 

"1:1 
1: 

• Eros1on control cmd dr.,rnage 
Ill mi.lmteni'nce 
~ 

• C"ntamrnatec:f sJtE: rPmedratron i: 

~ ., vetrfrcatron 

i ~ • Stalo.eholder and regulate~' srgn-
A: d 
on"O off 

The management statement would need to address all water related impacts for each of the 

activities in each of the mine phases listed above. A hierarchy of management tools used is seen in 

Figure 5. 
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Policy 

set of policies are principles, rules and guidelines 
formulated to reach an organisation long-term 

goals 

Standards 

a document that provides requirements, specifications, 
guidelines or characteristics that can be used 

consistently to ensure that materials, products, 
processes and services are fit for their purpose 

Operating procedures 

established or prescribed methods to be followed routinely 
for the perfomance of designated operations or In 

designated situations 

Key Perfomance Indicators 

measurable value that demonstrates how effectively a company 

is achieving key business objectives 

FigureS: Hierarchy of Management Tools 

M anaging measures contemplated can be grouped into: 

• Modification measures- changes to process and or practices to reduce risk. 

• Control- either through physical control or operational practices to ensure acceptable 

performance is maintained. 

• Remedial action- rehabi litation and pollution clean-up processes and pract ices. 

• Avoidances - where activities can be mitigated to an accepta ble level, t hese are stopped 

or avoided. 

5.2.3 Impact management system 

The impact management system should be detailed as part of the EMPr, including specialist 

studies. This will ensure that: 

• Management measures and their outcomes are clearly understood and documented; 

• Adequate resources (financial and labour) w ill be allocated; and 

• Environmental performance will be integrated into the day to activities of the m ine. 

A process for a generic impact management system is outlined in Figure 6. 
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Figure 6: Impact Management System 

5.3 Monitoring of Impact Management Actions 

Monitoring and auditing are processes designed to help a mining company achieve good 

sustainable development performance, and verify that this has been done. In broad terms, this 

can involve : 

1. Tracking progress over time; 

2. Determining whether agreed objectives or standards have been met; and 

3. Benchmarking procedures and performance against those of other mining. 

Monitoring is the gathering, analysis and interpretation of information for the assessment of 

performance . Examples commonly include monitor.ing of water quality, impacts on flo ra and 

fauna (as well as recovery following the implementation of control or rehabilitation measures), 

social aspects and community development, air quality, noise, vibration, greenhouse gas 

emissions, and the extent to which rehabilitation and final land use objectives are being met. 

Auditing is systematically reviewing environmental awareness of employees, monitoring 

procedures and results, and checking that all commitments have been fu lfilled or completed 

by comparing the audit findings against agreed audit criteria. Planning for monitoring over the 

life of the mine is most cost-effectively based on assessment of the key environmental and 

stakeholder risks, and changes to the community. Regular review of the risks and associated 

monitoring is needed to ensure objectives are met and findings are used to inform improved 

management decisions (adaptive management) and practices. This continual evaluation 

process is indicated in Figure 7. 
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Figure 7: Continuous performance monitoring and evaluation cycle 

A monitoring program must be Informed through the management of key risk, this entails: 

1. Parameters that are relevant to the key risk over the LOM and not just parameters likely to 

appear in the approvals permit; 

2. Adaptability to and pre-empts changes to the risk profile of activities over the life of the 

mine, and is not just a one size fits all; 

3. Includes analysis of trends in key parameters with sufficient sensitivity t o provide early 

detection of trends which require further investigation; and 

4. Using substantiated knowledge of the likely se·nsitivities and responses of the receiving 

environment and stakeholders. 

5.3.1 Monitoring programme design 

A monitoring and performance evaluation programme must address: 

1. Mechanisms for monitoring compliance with and performance assessment against the 

environmental management programme and reporting thereon. 

2. Indicate the frequency of the submission of the performance assessment report. 
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The process for monitoring programme design is further detailed in Figure 8. 

0Deflnethe 
management 
actrons of interest 

i 
'· 

• Define obJ ect1ves of 
the 1 ntended 
manag;ement 
actions 

• Define data 
requirement~ that 
support obJeCtives 

• Define location of 
r.'lomtorine points 

• Define tJarameters 
to be measured 

•Defme 
c:lata/infor mat1on 
repor•mg 
reqUifeme nt~ • 

·- --- ----- -- I 

8£~~};;" >- ~:11 . . . 
• a" w J 

~~"-""·-... . ..._,~ 

.,.----( ...... :·: , . .- .. :. ::,,.· l ~- ---~ ------~ .. \ 
.: ~ . ·--:· · ·" _·· ····.''· J • Desc~1be database, , 
. W· • •>r•i.~,l.•J/..1•.,~-- d t d ; ..... _:;:~ ... , • ._ .. ",- ;• ate> s or age an 
· · ...:...,. __ .,.._ data manrpulation 

•Data I ~ample i •Highl:ght reportrng 
collection I formats· and 
procedures proce<:lutes 

•Highlight quality 
asu.-ar.ce 

! progr;;~mme 

\,~-- .. __ ..... ,_. - !~~\:";,:_, 

"'" 

•Timeframes fo r 
inter.1al and 
external momto, rng 
programme review 

•Monrtoo ing results 
used to revl~e 
operatron<~l n sks 
and update 
manage ment 
measures 

'':.a....~ .~~-.: ..... ....... ~ ...... . 

Figure 8: Monitoring programme design 

5.4 Environmental Awareness Plan 

The environmental awareness plan should provide industry employees the opportunity to 

understand the risks associated with mining activities. This can be done through va rious 

means, such as training, symposiums and/or skills development. The awareness plan should 

also outline the manner in which risks are to be dealt with to avoid pollution or degradation 

of the environment. 

5.5 Details of Undertaking 

The application for an EA must also include an undertaking under oath or affirmation by the 

EAP in relation to: 

• The correctness of the information provided in the reports; 

• The inclusion of comments and inputs from stakeholders and RI&APs; 

• The inclusion of inputs and recommendations from the specialist reports where relevant; 

and 

• Any information provided by the EAP to RI&APs and any responses by t he EAP to 

comments or inputs made by RI&APs. 
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5.6 Conceptual Closure Planning 

Mining should be considered a temporary land use, and the general et hos is to mine towards 

closure. 'Mining for Closure' is facilitated through integrated mine planning where a mine 

closure plan should be an integral part of the whole mine life cycle with the ultimate aim to 

ensure that: 

• Environmental resources are not subject to physical and chem ical deterio ration; 

• The end land use or land capability of the site is beneficial and sustainable in the long 

term; 

• Biodiversity is maximised through the establishment of indigenous vegetation where 

possible; 

• Any adverse socio-economic impacts are minimized, and 

• All socio-economic benefits are maximized. 

Planning for closure should commence at the feasibility phase of an operation. In this way, 

future constraints on, and costs of, mine closure can be minimised, post-mining land use 

options can be maximised and innovative strategies have the greatest chance of being 

realised. 

As seen in Figure 9 closure planning is a continual process. A vision for the closure of the 

operation is required to guide the development of the initial Conceptual Closure Plan. This will 

form part of the initial application made to obtain a mining right. As min ing progresses, the 

plan will become more detailed and altered accordingly, based on operat ional feedback to 

close data gaps such as concurrent rehabilitation performance monitoring, further stakeholder 

engagement, changes to mine activity, legislative requirements etc. 
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Figure 9: Closure planning over the mining life span 
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Concept ual closure planning is an integrated process w ith two key outputs. These are: 

• The conceptual closure plan; and 

• The initial rehabil itation p lan; 

Each of these outputs are interrelated and require specific inputs t o ensure the closure 

planning process achieves the aims of " M ining for Closure". Figure 10 provides the 

relevant sub-sections that relates to a specific concept or t opic. 

Figure 10: Integrated Conceptual closure planning process 
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5.6.1 Conceptual Closure Plan 

5.6.1.1 Determining a closure vision and closure objectives 

As a general guide, the Government's broad closure objectives are: 

• Physically safe to humans and animals; 

• Gee-technically stable; 

• Gee-chemically non-polluting; and 

• Capable of sustaining an agreed post-mining land use. 

The closure of a mine is guided by the closure vision and closure objective which is developed 

during the conceptual closure plan phase. Determining a closure vision and closure 

objectives will therefore be discussed in this section. Table 5 describes the steps that should 

be taken to produce a closure vision. 

Table 5: Development of the closure vision 

' tl.".:..&o::G...:"~.tt~. .. :: !,~~ps~~..--.-. -.. .. .-.r::-... J '*"'='e :."f'~-·- • • !.._"'....- --""-.._._"==-""!'~~.-....~~~~.~..: ~~~~~r~ ...... "::'la"':""'.,..,:ZWK..t.r "5-........._ ___ ._.:: ..... ·..:....-..:-,;..::o..'"'.:'~..:rJ 
STEP ONE I Th1s prov1des tile biisehne 1nformat1on needed to determine the opportun1tles ' 

A broad Ltnderstandmg of the I and con~tramts that ex1st which influence mine cleosure~. 
enVIronment and socto . 
ec:onomtc ronte~t ' f---·--·----·-'- ·- . -----·---· ---,..-- ---,-{ 
STEP TWO A risk based approach should be used to (ICCM Closure Planning for Integrat ed 

Determine post closure vision 

of how the closed mine is best 
Integrated with the 

surrounding environment ond 
its socio-economic functions 

Mine Closure Tool Kit): 

II 

To evaluate, based on a speci~c issue (e.g., biodiversity, community 

health), the risk or opportunity associated with that issue and subsequent 

management of the risk or opportunity; or 

that risk. 

To evaluate, based on a specific closure goal, the risk that this goal will not I 
be met (adapted for use with goal settir:g) and subsequent management of I 

f-· ·- -------- ·- - ---- · STEP THREE 1 Broader SO commitments may Impact on the closL•re VISion a11d should be 

Revrew mterna/ and extemal I cons1de1ed m the development of the closure VISion Th1s .:omm1tment may 

Sustatnuble Or<velopment Include 
commrtments I ,· . 

! 1 lntermll SO .:ommltml:!nt such as comm1i:rnents relatmg ~c long te1m soo:1al ' 
; 

I 
l 
I 
I 
I 
I to 

I 
' 

developments such as sk1lls transfP.r 1n the loce>l commL•mtv V1s1on me>y 

thus mclutle use of ex1stmg mme rnfrastructure post dos•Jie to further 

facllrtcite thiS commitment 

External commitments ~·Jch a'> those made to o1e1ghboun11g land ownP.rs 

and local government for transfer C'f land and or equ1pme11t for f•JturP. USE 

ThE Closureo V1s1on must accommodate thesP. to ensu~e that tt.ey mo!et 

post closure , -----------.. -r-::·-··· - ··- -----·- ----STEP FOUR Rehabilitation of mining act ivities will take place during the operation and at 

Define post closure land use closure of the mine. Rehabilitation should thus be managed with the aim of 

for all mining disturbed land attaining the desired land use. Hence the post closure land use(s) for each 

mining affected area must be identified upfront. In many instances the post 

closure liind use will be a trade-off between societal and environmental 

benefits. This needs to be understood and developed within the context of 
1 

Integrated planning. Specific post mining land use cons:derations are seen In 1 
Figure 11. 
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Figure 11: Post mining land use considerations 

The following hierarchy of land uses provides a guide for determining post 

mining land uses: 

• Reinstate "natural" ecosystems as similar as possible to the original 

ecosystem; 

• Develop an alternative land use w ith higher beneficial uses than t he 

pre-mining land use; 

• Reinstate the pre-mining land use; and 

• Develop an alternative land use with other beneficial uses than the 

pre-mining land use. 

---- . . 
STEP FIVE Th1s must be 1ntegratec( w1th che post closu1e l<>nd tdtmtlfiE:d above Where 

Defme post dosu-·e uses for I poss1ble m1ne mln•stlucture should be •JseC: to support the post closu1e soc1~l j 
all mfrostructure used dunnq ~ development commitments det1ned m Step 1 ; 

mme life ______ _j__ ·----·---- l 

Clear closure objectives should be set which are consistent and attainable with the projected 

future post closure land-use as guided by the closure vision. Closure objectives describe the 

long term goals for closure outcomes and thus should be outcome based and measurable. 

These objectives must be developed based on the proposed post-mining land use(s) and, be 

as specific as possible to provide a clear indication to government and the community on 

what the mine commits to achieve at closure. Closure objectives should be established in 

consultation with relevant government departments, local councils, landowners etc. 

Any residual liabilities relating to the agreed land use must be identified and agreed to by the 

key stakeholders. Closure objectives should be developed based on adequate baseline data, 

such as materials characterisation, and/or the best available data to be used for this purpose. 

These should be further refined during the life of mine (LOM) as the closure plan is updated. 
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See Appendix 01 and Appendix 0 2 for examples of closure objectives and vision, 

respectively. 

5.6.1.2 Closure risk assessment 

A risk assessment is required to ensure a consistent approach to the identification and 

management of issues associated with mine closu re. Typically, each risk Issue (or aspect) can 

be assessed for its potential environmental, economic, social and regulatory risk factors. A 

product of this process is the creation of a comprehensive closure risk register that identifies 

the issues, their risks and their priority. 

Unacceptable risks are then mitigated to acceptable levels through the development of 

contro l options against each of the risk factors. Following the selection of the most 

appropriate control option, it is possible to calculate th.e leve l of residual risk t hat may 

remain after mitigating strategies have been applied. These options may then be used in 

determining probabilistic costing as a basis for the initial financial costing and provisioning. 

The closure risk assessment should contain the minimum information necessary to determine the 
potential financial liability associated with the management of latent environmental liabilities post 
closure. This should be determined with in the context of the proposed post-closure mining land 
use(s) with the initial closure criteria having been met. The closure risk assessment should address 

the concepts indicated in 
Figure 12. A structured risk/opportunity assessment process should be used to: 

• Minimize the negative consequences of closure; 

• Maximize the positive benefits of closure; 

• Minimize the likelihood that closure goals are not met; and 

• Maximize the likelihood that opportunities for lasting benefits are captured. 
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Figure 12: Closure risk assessment 

A structured risk assessment methodology along with a meaningful stakeholder consultation 

process enables identification, early in the planning process, of mine closure risks and 

opportunities associated with closure, and management strategies to preserve, maintain or 

enhance environmental values or beneficial uses after closure. Provision should be made for 

ongoing stakeholder engagements to accommodate changes in stakeholders throughout the 

life of mine (LOM) . A general closure risk management process is seen in Table 6. 

Table 6. Detailed risk assessment process 

-------~-:::J 
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Figure 13: Closure risk management process 
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1 Risk , First ly, the c11te11a agamst wt.1ch nsks will be evaluated shc•uld be estc1bl1shed anc: the structure of the I 
1dentlftcat10n l llnalvsis defined Th1~ shoulc: take cogniSCince of the ~xternal anrl 1t1te1 nal nsk managemen~ conteX1:. l 

~ Closure nslcs ccon be grouped mto 6 maJC.f t.ypes, these rnclude (in no order of pnonty): : 
' ' 1 • Health and Safety R1sk, · I :::a~1:~~1ronment Rls~ .• 

i 
I 

• 
• 
• 

Re1Ju~at1onal R1sl., 

Le~;al R1sk, and 

Fmanc1c1l Risk 

I
, ldt:nt1ficat1on oi nsks can be unde1taken th1ough a c~mbmat1on of bramstormmg, what If s.:enc1no's 01 

, <"hecl<ilsts etc R1sk 1nfo1 mat1on Jhould be obtamed from experienced professionals mvo l11ed 111 the 

j OjJentron <>nd ~ub)ect .-natt&:,· specialists who )omtly understand the act1v1t1es that will be can 1ed out, anc; 

; the1r potenttoll Impacts on the business and assets w1thrn the wtder en"tronm~nc ln~rmatron from 

I experts ts most o·iten ot->ta•ned dunng spec1ftcally conveni!d workshops and subsequent on-~omg fCtllow 

i up consultations Extetn~l ~takeholders must also ~e consulted to 1dt'.nt1fy othe1 rtsks anc commer1t on 

! rtsks that havr: broader cornmum~ conseQuences A range of stakeholcter v1ewpornts are requtred to 

I bette• def1ne nsks . 

The ot.:tputs from the ns!< tdent•f•catton ptocess should be documented to 

' • Effectively commumcate all rrsks, · 

I • Be used as a reference for develo:'ment off\Jture management stra~eg1es, 

' I 
• 
• 

Used CIS a referen<"e when rev!ewrng the nsk dunnf the operational ph?se, and 

Forms a record for Jue drhgence purpo~es 

1------·t-------------- ·---·-------------------
Risk analysis The objective of the risk analysis is to produce outputs that can be used to evaluate the nature and 

and ciistribut:on of a risk, and to develop appropriate strategies to manage the risk. The risk assessment 

evaluation process in a conceptual closure plan should: 

• Identify potential Issues the risk of undesirable closure outcomes, or 
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The level of risk is determined as a combination of likelihood versus consequence. Events or Issues with 

more significant consequences and likelihood are identified as 'higher risk' , and are selected for higher 

priority mitigation actions to lower the likelihood of the event happening and/or reduce the 

consequences if the event were to occur. Risk analysis tools that can be considered include: 

Matrix: used to define various levels of risk as the outcome of harm probability and 

harm severity categories; 

Root _cause: the method of problem solving to identify faults or problems; 

Cause and effect: method of listing possible reasons and outcomes associated with a 

particular problem or situation; 

Influence diagram: is a compact graphical and mathematical representation of a 

decision tree; or 

• Bow tie analysis: risk evaluation method that can be used to analysis and 

demonstrate causal relationships In high risk scenarios. 

Qualitative methods 
Qualitative methods use descriptive terms to identify and record consequences and likelihoods of events 
and resultant risk are the most commonly applied methods. They can provide a general understanding of 
risks comparatively between events. Outputs from qualitative risk analyses are usually evaluated using a 
risk matrix format to group risk events into classes. An example of this Is seen in Appendix E. Qualitative 
approaches are best used as an initial exercise where there are many complex risk issues and low-risk 
Issues that need to be screened for practical purposes. 

Semi-quantitative methods provide a more detailed, prioritised ranking of risks than the outcome of pure 

qualitative risk assessments. Semi-quantitative risk assessment advances the qualitative approach by 

attributing values or multipliers to the likelihood and consequence groupings. Semi-quantitative risk 

assessment methods may involve multiplication of frequency levels with a numerical ranking of 

consequence. Several combinations of scale are possible with this method. 

Quantitative methods 
The quantitative risk assessment is used across the full range of risk applications, from deriving a 

preliminary separat ion of risk events to comprehensive assessments. The comprehensive assessments 

can derive detailed risk profiles for priority rankings, estimates of the costs that may be incurred due to 

risk events, input to financial models, and a basis for cost-benefit analysis. 

Quantitative methods identify likelihoods as f requencies or probab ilities~ They identify consequences in 

terms of relative scale (orders of magnitude) or in terms of specific values (e.g. estimate of cost, number 

of fatalities or number of individuals lost from a rare species); refer to example in Appendix E. 

However, quantitative risk approaches are often not intuitive and require some up-front learning 

investment by decision makers. Quantitative risk assessments are very useful for development and 

justification of comprehensive risk treatment strategies and for internal business decisions that involve 

complex business risk events and a wide range of environmental and social issues. However it is 

dependent on the availability of necessary data, and the capacity and commitment of the organisation to 

m~n<~Ee l hP p rutl.'iS And tQ ~OilftC t he reQUired expe11ise. 
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R~·k·--·--··-·:· rhe ~;;;·~;t-,;;~rt;~t" ;~t';;;n;a"f'"th"e ~;5rr;a·n~-P;;;~;;~Totak~~-,:t~rd;r t;;-;;a~aSe" · 
management j significant risks and to capit11lise on opportumt1es Risk treatment 1s t he te rm used to describe t he 

and 1 appro~ch taken to manage a risk When deciding on controls to manage t he. 11sk, the 'Risk Hierarchy of 

treatment i Control' can be used to max1m1se the effectiveness. Increasing confidence In rislr man<>gement IS 

, a thieved by apply1ng high-reliability control to nsks w1th high potential consequences. Thts is graphrcal ly 

Illustrated rn Figure 14 

•.. r'' 

/ 

--, 
' j 
I 

~~··· 

." .. 
" ' 

> 
~ 
:c 
.!! 
C1l a: 

Figure 14, Types of Rrsk Control 
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l The '':lnt;·ol ob]eCiiV~ rs a statement r.f the tc>rget outcome "f the nsk ctmtrnl whrlst the performance 
~ 

1 target specltles the requrred level of repe<·tabrltty of the control or conversely ·d1e maxrmum allowable 

I 'farlure-on·demand' for control This wtllc>lso pr.,vrde the bas1s for ";he assessme.1t of the effectiveness of 
control~ durrng tt.e operational phase Rrsk 1denttflcc>t1on ~nd m<~nagement can be an iterativP. process, 

•N"h1ch 1s seen tn ftgure 15 

P"tent1al rssues are rdent1f1ed and momtormg ar.d community engagement programmes can be p roperly 

formulated ;,nd Implemented during ·~he operat1on;~ l phase As rnformat1on :s rec:eived, the ns k 

___ _._! -~-s~essment p~~~~~~-=-~~:'.u~~~~~--------------------· 
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5.6.1.3 Performance assessment and monitoring mechanism 

The conceptual closure plan should identify the types of monitoring programs that may have to be undertaken to allow verification that the closure 

planning process is sufficient. Monitoring programs can be divided in two broad categories (environmental monitoring and socio-economic 

monitoring). Both need to establish: 

• Baseline conditions; 

• A quantification of changes that might occur as a result of environmental and societal evolution without the mining operation; 

• A quantification of changes that might occur as a result of the mining operation; 

• How progression towards goals can be measured; and 

• How the achievement of goals can be demonstrated. 

The last two items require a process for assessing information which validates if closure objectives are being met. At the conceptual stage, it is not 

necessary to detail these processes, but it is important to confirm that these processes are practical and achievable. For an example of a typical 

performance assessment and monitoring mechanism see Appendix F. 

Performance assessment and monitoring mechanisms should relate to specific criteria to ensure closure objectives can be reached. Indicative 

completion criteria, based on a conservative estimate of closure performance must be capable of objective verification and based on the best 

available data at the time. As more information becomes available, more comprehensive and detailed completion criteria can be determined. These 

indicative criteria should be described in the conceptual closure plan but developed further as mining progresses. The criteria should be: 

• Specific enough to reflect a unique set of environmental, social and economic circumstances; 

• Flexible enough to adapt to changing circumstances without compromising closure objectives; 

• Include environmental indicators suitable for demonstrating that rehabilitation trends are heading in the right direction; 

• Undergo periodic review resulting in modification if required due to changed circumstances or improved knowledge; and 

• Based on targeted research which results in more informed decisions. 
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5.6.1.4 Closure management 

Standard closure issues which should be addressed are provided in 

Table 7, including issues that should be taken into consideration. 

Table 7: Aspects of closure management 

Aspects of closure Description of aspects of closure management _] 

management __ 

~-•m~--~------------------~~··---- ~- --·•~-w~•~~~ 

I o~" """' 

I 
I 

r-- ·- ·-------· 
Mlrre suriaoe 

cfosure 

• Mrne surface 
5tn.ldures 

• Mtne rt"stdue sttel: 
•Offsrte 

mfras(, cture 
• Waste c:tSpos;~l 

f?cthtiP.S 
•Sc>ctl'l 
rnrrastwcture 

- . ~ng-~r~~-, ~. -;:~~;:_, c~~~:-'1: ; --~-:;:::~-1 
•losu!e f , . or rt>habtlitatlon 

.... •· ___ .... _._..._;;;; ____ ____ ..__, 

• Undergrouoo 
mtmns 

. •OJ)o!n prt/ 
oper,o:<~st areas 

· • Se•borne mmrnrs 
areas 

• 3todtvei'Slty : • ~mplO~i!l!S aoo 
fauna. llord, · ,heu d~penc'ani:S 
sensrtJve :ip~·:res 

•ProtecteC.: 
h~bru.ts/ 
elo~ysterns 

• 5rounJwaier 
•Su.-f;ol)! W'dt~r 
• '\u qul'hty 

• Sorl and l~nd 
ca~abllrty 

• •Land u~e 
• Topogra!)ily or 
VISUal 

•lnte. estal:! pattres 
andai'fec<ed 
partres 

•Gover nment and 
i'uthonttes 

I ; ·--...-.-· ... ---. ... ----···-------- ..... ~ .......... ..- - ~·---- ·-
Description of listed Rehabilitation of a mining area and rehabilitating it to its agreed post closure land use/s, in 
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activities undertaken 
for rehabilitation 

some Instances may require further environmental and or other approvals. A simple 
example would be EAs required to manage mine affected water post closure. These could 
include treatment plants, new pollution control dams, construction of wetland treatment 
systems etc. Approval timeframes should be noted and allowance made to ensure 
specialist studies to support these applications are budgeted for timeously during the life 

,_ ~!.!!2_e_mine . ------1 

l _ l_n!~:~•~n~.YP.~E~~~2~1~CE', !'!a.n~...T!!'..~r:''~~~t!~~re~.- ,._ •.•..•. - -·-·- ......... - --·· ' 
Description of manner to modify, remedy and comply with environmental standards to prevent environmental 
degradation during closure. 

The process for mane~g~ng envnononental dii>magt: Oi' degradation as a result of ~.Iesure , 
Details of all p-;;bii;p~'rticipatl;;~pr;~~~·;;;;;d~-ct;d:· ·~ · · - - .. ~·--- ·--· .... ... ---·----· .• -· ··~--- ... ··--· j 

5.6.2 Rehabilitation Plan 

The rehabilitation plan describes the physical activities that will be undertaken to implement the closure plan during the course of the mines· 

construction and operational phases. Thus rehabilitation must be as concurrent as possible. The construction phase and initial mine operations will 

take place in the first year of operations. Therefore the initial rehabilitation should address: 

• Effective mine layout and scheduling to reduce impacts; 

• Detail rehabilitation standards for physical rehabilitation activities to be undertaken during the initial period; and 

• Detail the initial rehabilitation schedule. 

5.6.2.1 Planning considerations for the conceptual mine layout plan 

Planning must be done where an initial mine layout is optimised according to legal, environmental and social constraints to minimise cost and 

negative impacts and maximize positive social outcomes and the achievement of end land use objectives. 

Essentially, closure objectives should be outlined so that the planning is done with the end use in mind. The key planning phase activities are 
indicated in Figure 16. The detail provided on application must include the total extent of the mine footprint/impact over its maximum possible life. 

Later expansions or changes to activities will need to be addressed through an amendment to the EA. 
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Figure 16: Planning considerations 

Effective rehabilitation and subsequent 

--· ~-~-- --... -- -~- ··------···~--~-• achievement of closure objectives is initiated 

through proper planning of the mine layout 

Mrne plan ·(c- be revrewed by 
rehabrlr(abon\.anvrronmental 

specrahst 

--~------------------. - ·-- --
RIO!hab•lltatlcn revrew 

Ensure corporatE' and legal 
compliancE rs mdutlecl 

t:onsrder rrsk/oppurtunrty 
;malysrs 1n revrewrn~ 

rehabrlrtatlon optrons 

M•ne plan refrnement 

Wergt. lip shornerm caprtal 
&. prcfrt vs long tt-rm closure 

& marnten<~ncE costs 

-.-.·-.r-;-

Revrse the j)l<m <o accomoctate mrtral revrew 
recommendations as onuch as !)OSSible 

::nsure the there 1s accept-able resrdual•mpi!ct anC: pos( 
closure land uses defmeC: can l)e a~:he1ved 

-r 

Submit fc.·r pul,hc oommenr as pi'rt m EMPr 

Captull: aiii&AP' and authc>.-rt\1 concerns ~nd detarl approprrat~ feedbacJ.. 

FtflallirfOltf. :')llfr 

Refine or adap·t plan where possible to address !&A!' rdenfitred ,·rsks and tlmcerns 

rehabilitation; 

which is implemented in the construction phase 

and further managed during the subsequent 

operational phase. Alternatives in the mine 

design, mining, processing methodology and 

mining layout is included as part of the initial 

impact assessment. Initial mine planning should: 

• Ensure that mine planning has 

minimised the disturbed area for mine 

infrastructure mine excavations; 

• Minimise or reduce steep cut 

and f ill and other expensive earthworks; 

• Optimise resource extraction 

layout to reduce long term water impacts; 

• Avoid impacts on identified 

sensitive areas; 

• Ensure that construction crews 

restrict their activities to the planned areas; 

• Locate all soil and overburden 

stockpiles in areas where they will not have to 

be removed prior to replacement for final 

• Ensure all stockpiles (especially topsoil) are clearly and permanently demarcated and located in defined no-go areas; 

• All infrastructures should be designed with closure in mind- either with clearly defined dual purpose or with ease of deconstruction; 
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• Appropriate water management infrastructure is in place to manage affected water created during the construction phase (this is then further 

expanded as required during the operational phase); 

• Optimise haul distances for ore and overburden; 

• All soil stripping should be done in strict compliance with a soil stripping guideline as developed by each individual operation; 

• Rock quarries and borrow-pits should be included in the construction environmental plans; and 

• Views of affected communities and interested and affected parties should be considered when developing a mine layout. 

5.6.2.2 Rehabilitation standards 

Mineral extraction typically include opencast and strip mine, underground long wall and hard rock mines, sand and gravel extraction, dredging 

operations and gemstone mining. Each mine will have particular characteristics which w ill influence principles and practices adopt for the 

rehabilitation programme. Relevant industry practise standards and guidelines should be consulted when developing mine specific rehabilitation 

standards. These should be further adapted to take into account local needs and constraints to achieve the desired outcome. Table 8 demonstrates 

some principles that should be considered when developing rehabilitation standards. 

Table 8: General Rehabilitation Principles 

Develop -cl~;;IY~defi~e~f.ieh~·biiit~tion plans prior to th;-Jicfuntrfy and underst~-~TaU legal and other-·;q~i;ements to 

commencement of mining ! ensure compliance 
-----------------------------------------------+-----------------------··-·--·----· 
Always remove and retain topsoil from disturbed footprints ~· Always seek to reinstate the natural drainage patterns 

areas for subsequent rehabilitation. Where possible, retain where feasible 

cleared vegetation for replacement on disturbed areas 1 
M~xlmise-~~n~~r-rent rehabilit-ation to -f~-cilitate st;lpping Tld;~tlfY {characterisef'contamlnants expo;;;d-l~-;;-verb-~~ilen 
and immediate replacement of topsoil on rehabilitation I or exposed rock strata. Screen with suitable material to 

_ar_e_a_s _a~~:_d_u_ce_~ine affected water gen_~~ation _____ jyrev_:~t m_o_bi_lis_a_ti~---------------------
Where topsoil is stockpiled, stockpiles should be seeded to j Erosion protection measures to be planned and 

reduce erosion rimplemented during rehabilitation 

Shaped Ia ndforms should be stable, ad-;quately drained and COmpacted ;~reas should be ripped accordingly to facilitat~ 
suitable to achieve long term land use identified root penetration unless subsurface conditions dictate 

I otherwise 

Landforms should be compatible with surrounding i indigenous plant species selected for revegetation should 

·-·--- ----------- ----------- _____ j_~_:_:~~sistent wi~~- po_s_~~in~~g land use, contr~!!!..~~~~-~~ 
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ontribute to stable and compatible ecosystem formation 1-------------------------- ---------------------------------

Include adequate monitoring and management measures Declared weeds and pest should be prevented from 

prove sustainabillty of land use and Issuance of a closure 
1 

establishing on rehabilitated areas 

certificate. ! 

5.6.2.3 Rehabilitation schedule 

The rehabilitation schedule provides detail on which specific activities should be undertaken to effect closure in identified mine areas or zones. The 

conceptual closure plan provides high level detail on the schedule for the LOM, with more detailed focussed on the construction and first year 

operational phase. As operations continue the closure schedule will be adjusted and become more detailed. 

The closure schedule should describe timeframes for: 

• Planned mine infrastructure construction period; 

• Commissioning of pollution control infrastructure; 

• The rehabilitation schedule (refers to the rate of rehabilitation and typically includes levelling, topsoiling and revegetation); 

• Timeframes for selected specialist studies expected; and 

• Socio economic interactions. 

-N-ote4:-concurrent ReiiabliltatJon 
------~---- -· -- ·-· · ·· -·~----~-~~~~ 

Concurrent rehabilitation 1s a key element that should be planned and 1mplement~d durmg 

the operational phase Th1s Will :.~ss1st m reducmg the closure r.ost and w1ll have a significant 

1m pact on reducmg post closure nsk Cons1derat1on should be glvP.n to mcentJVISJng mme 

management to reach concurrent rehab1htat1on goals 
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5.6.3 Content of an EMPr 

NEMA requires that an EMPr be submitted where an EIA has been identified as the environmental instrument to be utilised as the basis for a 

decision on an application for an EA in accordance to Appendix 4 of the EIA Regulations or where a government notice gazetted by the Minister 
provides for a generic EMPr, such generic EMPr as indicated in such notice will apply. However, currently, no generic EMPr is ava ilable for mining. 

The EMPr must be compiled in a manner that ensures undue or reasonably unavoidable adverse impacts of a project are prevented or minimised 
and that the positive benefits of the projects are enhanced by ensuring that management actions are carried out effectively in order to achieve the 
management outcomes. 

The objectives contained in the EMPr must contain binding impact management outcomes and must have management actions that are based on 
best practise scenarios. 
The environmental outcomes that are included in the EMPr must be achievable as the holder will be required to fully comply with the EMPr and any 

non-compliance to the EMPr constitutes an offence. 
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6 Public Participation 

According to principles outlined in the Rio Declaration (Principle 10), "environmental issues are best handled with participation of all concerned citizens". To 

give effect to this, it further outlines three basic elements involved in public participation: 

• Access to information; 

• Opportunity to participate in the decision-making process; and 

• Effective access to administrative and judicial proceedings. 

-Note's".l>ilncipiel.o ofthe RiODeclaratJon- ·: --

Envuonmental1ssues are !:>est handled w1th part1c1pat1on of all concerned c1t1zens, at the relevant 

le"el At the nat1onal level, each md1v1dual shall have appropnate c;~ccess to mformat1on 

concermng the environment that 1s held by public authtJnt1es, mdudmg mformtlhor. on 

hazardous matenals and act1v1t1es rn the1r commumt1es, and the opportumty to part1c1pate m 
dec1s1on-maktng proc~sses States shall facilitate and encourC~g~ pubhc awareness and 

pc.rt1c1pat1C1n by makmg mformat1on wtdely available Effective access to JUdicial and 
adm1mstrat1ve proceedings, mciL•dmg redress and remedy, shall be prov1tled 

Public participation (PP) strengthens environmental decision-making through information exchange, understanding, increasing transparency and improving 

accountability. It is important to note that potential or RI&APs should be specifically consulted regardless of whether or not they attended public meetings. 

Information that is distributed to potential or RI&APs must include sufficient detail of the intended operation to enable them to assess what impact the 

activities will have on them or on the use of their land. Underlying principles of an effective public participation process (PPP) is outlined in Figure 17 

(Chamber of Mines, 2002). This Guideline does not exhaustively set out the requirements for public participation during an application for an EA and th e 

applicable provisions as contained in the NEMA and the EIA Regulations must be given effect to. Furthermore, the PP Guideline: PP in the Environmental 

Impact Assessment Process published in terms of section 24J of the NEMA must be taken into account. Figure 18 does, however, set out the key principles 

of PP, the steps of which include: 

• Identifying stakeholders; 
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• Announcing t he opportunity t o participate; 

• Obtaining issues for evaluation and suggestions for alternat ives; 

• Verification that issues have been captured and considered; 

• Present findings for comment; and 

• Announcing t he authority's decision. 

It is important to note that the PPP must not be conducted during 15 December to 5 January. 
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Figure 17: Underlying principle of Public Participation 
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Written consent is not required from the owner or person in control of the land it'the activity is directly related to prospecting or exploration of a mineral 
resource or extraction and primary processing of mineral resources. The public participat ion process should be conducted for at least 30 days; this should 
also be conducted during the closure plan phase for at least 30 days. In addition consultation should be made with the CA, state departments that 

administer law relating to EAs, organs of state that have jurisdiction in respect to the activity to which the application relates and all potential or relevant 
RI&APs. It is important to note that the timeframes for a BA will differ to the timeframes of an EIA. 
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~ •Formal annouocement oi' pm)ect to ;,II stakeholders 
fj •Announcement letter 

-0·--··-··-....... \ 

~ •Placement of s1te not1ces 
Announce the ~ •t'htcement of ~dverts 1n newspape1s {1n languages understandable by the tommunlty) 

Project ~ • RegTrtratlon of I&AP~ 

Muo~_: __ -~=~--~~ -= ~~-~- .. ·:.:=·~· -~ ---~ -~-~~u- -·-••• --" 
, • Announce the availability of the Draft Bas1c Assessment Report and Scopmg Repurt for public rev1ew ~ ,: ~ 

r, •Hold publlr meo!t1r1gs·w1th RI&APs ~ 

il • Updl'te the Draft Scopmg Report, mcluding upclatmg the Commertt ancl Response Report ~ 
ScoAssplng and Btaslc~ •Subm1ssron of a Final Scop1ng Report to the autho1it1es- make th1s oubllcally avatlable for tev1ew (for ~ 

essmen ~ · !· 
I• ·- - · ··· ,,.,, · · ~ _ ..... - ...... -,--,.:~~--~-:-~---·~-:-~~~-:-:-.-:--:-=~ ~- - ... - - -· .. __ •• ... ... .. - ... . -. ·~· •• 

't' ~lo .. . . :Z:: . ..... Si*=W .. . IF L . _.-.!1__._11 . _,~...zo,_ ..... ~,......... .-..._... ... .. W"--·--~-~ ........... , 
~ •.~.nnounce tho! alrdllabllity of the Draft £.w1ronmental and Socl311mpart .<\ssessment (ESIA) and EMPr ~ 
•• f.. 
:· r<:!ports for Pl•bhc rev1ew ~ 
i •Update the Draft ESIA ancl EMPr, mdudtnR updat1ng the Comment and Response Report ~ 
~ •SubmiSSIC'n of F1nal Report to the ~uthont1es- make thrs pubhcillly ~11a1lable for rev1ew ~ 
I' 
'~•Oo' oo~~ ,. . ... • ,a _• •a""'o- -•-: o---;:o• ,•- -;.• . ;-,,_....,_·=; -=.• .. n o • • ;-• ,·• - ,..._. . ·-·•:'" ~ -•-',--••••,• · • " • , -. • ... . , 

·--------~.-....:!._.....,.....,.. W A PI W _ ,....._.._......,. ~ 
\ 

·~ 
~ •Announce the dec1s1on fr'lm the C:~ to. RI&APs . · . 
j • PI ov1de the needl!d mformat1on for the appeals process 1n annouru ements 

Decision Making ~ 

:J ···· -. ~--..... ..t---

Figure 18: Public partldpatlon process 
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Appendix A: Need and Desirability 
~~~ory_ ,,.,._ma:•- '" .... ...T~J!l~!.~~-..... -.. --~ ·- .. L •···· .. -·· . _ ,_,~,.,.,....,.....-~-=..-.,-·""' . ~X_!~~~~!.,of.res..e~~;,,_.....,..,.,.,......~._ .• ... :.==><•·~,...,.,-_-· _ 

Secunng Mme development rmpacts on ecologrc~l mtegnty and how i • Provrde contex( of the .nrne development m rel:o~tron to or rmpacts on sensrtrve area~ rrotecteli . 
; ecolo~rcal these ar~ acc(lunteC: tor i specres, Cn~rcc>lllrodrvE.rsrty Areas. desrgnated conservation ~re~ etc . I 
! sustarnable i I • If rrll1>act! do occur, relate how th~~t> are accounted for such as percentage loss of habrtat, or ~ 

I development 

1 

-Mi~;-;;;;i~'pact;--(;;t;; ·-P~;itiv-;-·;~d ~;g;tN;)&sw~g··~; ·· ·-~~-i;~~i~:~~;-~~-~o~~!{~'~r:i~~ir.::~t 'i~p~cts-;~;ct'"edto' i~di~~t; .. ~-;;~;~·~;;-~;-;;Jt;;;~tiv~~· to,. 

t enhancing the surrounding ecosystems and the alternatives enhance these. Examples would include: 
' which need to be considered to avoid negative impacts and o Altering mine plan to avoid wetland habitat disturbance 
! enhance positive impacts o Undertaking ecological off setting by rehabilitating 

o Restoring an area of regional ecological importance 

'--.. .... ...... , ... _ .... 

j Waste generatron antl .n~nagemeM to avord Wi'ste ~;eneratrt>n 
i or mrnrmrse, rE.use and/or recyrle waste 

l 
I 
I 
I 

I 
j 
j 

r- --- -··-·--·-·-- - - ---·-·--·--· .. --~.-
Non-renewable and renewable natural resources consumed 
during the LOM and the measures required to reduce and 
manage these to ensure responsible and equitable usage of 
the resources 

Hrghlrght mrn~s ~ommrtmem co waste .nanagement by summarisrng kev waste managl!ment 
practices and targets These could rnclude 

o Separ<Ttron of waste at source to enhanr:e recyclrng 
c< Commrlment to pur chasrng .,,,d using brodegradable cleaning product 
o Usrng S!Jecrahst equr~·m~nt ao1tl processes to treat or reclarm w?ste sur:h as orl & water 1 

sepCiratron unrts anti bro-flli:ers for ~e'llcrge t.·eatment ,. 

.. ___ _ ._ ? ____ l':'_~estrn~ !!l.'_o~l,l_E:CJC~!l~ rmt!~.!'.V~~i~!.~~!'~~r ~<?ll1.~U.~~----- .. __ __ , .. - ____ ·-
Discuss the measures used to ensure responsible and equitable use of resources I 

• Highlight whether the mine will exacerbate the increased dependency on increased use of 
resources to maintain economic growth or decrease resource dependency (i.e. de-materialising 
growth) 
Investigate whether the proposed location, type and scale of the development promotes a 

redu,ctlon on resource ~epende~cy ------~----_____ , 
J The. rmpact ot m1r11ng ''" the ecosystem rntegnty and ! • Analysts whether the mrnt:! V''lll Jeopardr~e the rntE!grity of the ~rosystem ~:' ronsrdenng 

l r:onse(juentrall~• r:lepletrngthe ecosystem l ,) The system's cauyrng capac1\y restrrctrons 
, : o Lrmr~ of acceptal:>le change 

I : o Threshold~ oi the svst~m 
1 ! • Lrsi the steps 'taken to reduce i:he mines ecological footprrnt, for exarr.ple 
1 l o Llsrng le~s mai:errals 

I j o Decreasrng ~nergy demand 
I u Reducrng the amount of "'aste gener?ted 

I 
, o lncorporatmg water and au punfte<>tron systems 
I 
• ::> Mtntmrsrng the amount of lanci dtsruptron 

The application of risk averse and cautious approaches (the • The application of the precautionary principle and the associated need to take precautionary 
I precautionary principle) in terms of ecological impact measures is triggered by the satisfaction of two considerations precedent or thresholds, namely: 
l o A threat of serious or irreversible environmental damage 
1 o Scientific uncertainty as to the nature and scope of the threat of environmental damage 
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Typical issues Exam pies of responses 
-.~wwm w•...f .~=~ .. __..._~-~-¥- ·-.~~---"~ .>WA"· - • ·•-~__...,...--...,...~ - · ,.. .......,. ~·~:.-:""'".:::o..----

• Highlight and identify the limits in current knowledge, ensuring t hat the gaps, uncerta inties and 
assumptions are clearly stat ed 

• Identify t he I evel of risk associated with the limits of current knowledge 
Discuss the extent to which t he risk-averse and cautious approach was applied 

[ The pos1t1VP <tnd negatiVe> ecological 1mp<tcts of the m1nmg ! • 

1 development on the people's eownonmental nghts 
NP.gat1ve 1mpactswh1ch should be aumded (1fposs1ble). m•n1mised, managed or remedied mclude 

0 Access to resources 

l 
1 
I 

f 

j 
j 

o Decreased oppori:unrty costs 
l' loss of ilmemty (e g open spare) 
n Nulsa·nce {tloise, odour) 
o Health 1m pacts 
r:> Visual 1mpilcts 

Pos1t1ve 1m pacts wh1ch should !)e enhanced mtlude 
0 lmp1oved <occess to resou rces 
c Increased amenity 
0 lm prc11ed atr or wate.- quai 1ty 

[._ ·-- " .. . ... __ ·-·· .. . . . .. . . . _. , .......... -·. ! _ -·-- 2~. -~~SE:SJ ~~ .. '!?...~~.~-~~-~II~~P!.2~~!'"ent ope_~!;!~L~e~---. ·-·· _ _ - · ___ _ J 

I
; Ecological influences of mining on the ecological impacts in • High light how the mines ecologica l impacts will result in socio-economic impacts on: II 

terms of linkages and dependencies between human o livelihoods 
wellbeing, livelihood and ecosystems services ofthe area o Loss of heritage I 

j o 0 pportunity costs 
r -·--
l Howw11i th1s d~velopment pos1t1velv or negatively 1mpact m • Nega<ive e>colog1cal Impacts 111clude i 
l the ecologiCal mtegrity erbJer.tJves/targets/conslderatlons of o Smkhoies I 
J the Cl rt'a 7 o loss of iJiodiVI'!TSity 
f o Destruct1oro of adJacent ha b1tats ansmg from <he development of camps. ~owns and ; 
I serv1ces stlmlrlated b1• the nunmg proJect I 
I c Damage to sods mcludtng salinatton, acidification, pCIIIuUon and compaction or loss of 1' 

] sori structure 
o ContarnlnatlOrl or surface or g1ound water by sed1ment, mobilisation of salr, release of 1 

tox•c elements from overl:lurdell, t"1hngs or wastes. or sp11ls of oil, chemtcals or fuels as J 
I 

! 
I 
I 

! 
L_ .. _ .. , ... _____ ... _ .. ... , . . . ... ...... -......... ·-··-·· 
j The positive and negative cumulative ecological/biophysical 
! impacts ofthe development 

surface rurloff or as underground seepage I 
I • Pos1t1ve ecologlcal lmpcr:ts rnclude I 
i 
I 
! 

u landscapl! 1mprove>ment ] 
o Slope stability 
o AccP.ss to other regions I 

·--·--- 5:~ . ... R~'!_e.~'!_~l!~ll!:'.~ ... ... ... ·····- _ -· • ___ ·- --~---- _ • . ·-"···1 
• Consider the size, scale, scope and nature ofthe project relative to its location and existing and I 

other planned developments in the area 1 
Cumulative effects can be: 

l .. --.---- I I o Additive: the simple sum of all the effects I 
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Typical issues 

~ . . 
'--------+-:-1 -------:-:------+-· l Promotmg 1 SociO·!!conom1c context o·l" the area 

1 JUStifiable ! 
; economic 1 

i and soaal I 
! development 1 

• 

i I 
I h~ci~:;~~~~·,:;;i~ imp~ct;~tti,~ de~~~~P~;~t'~~·;rit";-;~P;;;te . i ·;:· 
I ! elements/aspects on the specific socio-economic objectives of 

! the area • 
I ~- . I ; Address th~ specrflc physrcal, psychological, dev~lopmerot. 1 • 

0 

- ~ ·~amplel.~respons~s _, •. -~~-~~-~ 
Synergistic: effects interact to produce a total effect greater than the sum of the 
individual effects. These effects often happen as habitats or resources approach capacity 
(e.g. fragmentation of habitat for a species can have limited effect until additional 
fragmentation makes the areas too small to support that species at all) 

a Time crowding: frequent, repetitive Impacts on a particular resource at the same time 
(e.g. small-scale mining within a particular ecosystem) 

o Neutralizing: where effects may counteract each other to reduce the overall effect (e.g. 
infilling of a wetland for road construction and rehabilitating another wetland for water 
treatment 

o Space crowding: high spatial density of impacts on an ecosystem (e.g. rapid expansion of 
urban sprawl) 

Crucial to the identification of cumulative implication of an activity of project is to have an 
understanding of the context within which the impact will occur 

identify the soc1r:--economrc context of an ar'!a by cons1denng the foliowmg 
? The IDP (aroc! 1ts sector plans' VISiol'l. ObJectiVe!, strateg~es, lndiCi'ltors and targets) of the 

area 
o Any other strategrc plans and t. amework~ of pohc1es applicable to the <~re<: 
u Spatial pnorrt1es <>nd des1red spat1al pattP.rns (E' g nE>ed for mtegrated of segregated 

communttles. need to upgrade 1ni'o1 mal settlemPnts. need ror dens1flcatlon. etc ) 
o Spat1al charactenst1cs (e g ex1st1ng land uses, planned land uses, cult•Jral landscapes. 

etc l 
.;> •• . ~~~!ry_~~ea .. l_ ~~'?.':.'~m1c _De.v.e~op_m.en~.s~~a.!_e,n.n.~~ Strate_g_y"t. ... . . . • "'. . . . ..... ... ... . 

Will the development complement the local socio-economic initiatives (such as local economic 
development (LED) initiatives) 

~ighlight any s~velopment programs 
----~---------·-----! 

identrfy the spec1fl~ nee<.is of the romm•.1n1t1es surrouncfmg thl! mme 
( cultural and socral needs and mterests of the relevant l 

: . EC?.Il).T..~n!!!!s •. -~ • ... .. ---~--·---,· .. --~- ·-.. ··-,,.__!. -- ...... ··-"'·--· ·.-.. .. .. - . .. ------...... .. -·-···-·· -..... ---~- ----··· ···-- ------ . ! Ensuring an equitable impact distribution and be socially and f • Will the development be both intra- and inter- gene rationally equitable? 

j 

------------.. ---~~----- - ---------.. --- -~-------~1 I economically sustainabl~ in both the short- and long-term 

The benefit of the plac'!ment/locat•on of the proposed m1ne l • H1ghhght an C.: analyse how the placement of the mme w1ll ~ch1eve the tollow1ng ] 

l towards the surrol•ndlrog commuo11ty j o Creat1on of res1dent1al and employmeolt opporcunrt1es ! 
; o !\educe the need for transport of people an C.: goods , 

I i :> Mak~< use of uncfe1utlh!'!!d land available w1thrn the urban edge I 

l i o Encourage environmentally sustam~ble lao'cl dwelopment practiCes and processes j 
! I •> Investment m the are~ to generatE: h1gh soc1o-econom1c r~:turns j 
; j ~ o D1scoura~;~ ut ban sp. awt anc! con(nbute to comf.18ction/t:lensifltatiOol ! 
! I 1 J Cont11bL•te to the corr~ctron of h1stoncally distorted spai1al patterns oi' setdements j 
L ----~-.. -.. _ .... ---.. - ·---·· ···-------·--··--- ------····-----·-! ___ ~--···c. .. - ~~~-rn~!':·.u~~-~!~.e_e_xl_~n~_J~~r.a_s~!-.~~~~r, ~!5_C~~s .. o_f_~ut~ent ~~~?~- - · - , 
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:e-·• ...j. _ ____... _ TYf..!;~lis~s•-- .... _ J -·· _ M ___ ,_, ___ .,!!,a~le!~r~p~;;_. __ ....__~~·-·~·=-·-J 
1 ! o Take mto accoynt spec1al locatlonal facto1 that might favoUI specific locations (e.g the I 
I l location of~ st1 ateg1c mineral resource, ~ccess to the port, access to .-arl) , 
. j o Impact on the sense of h1St.ory, sense of piCtce a old heritage of the areas and the socio-~ 
! j cultural and cultural-h1stonc r.haractenst1cs and sensitivities on the area 

• o W1ll the natOJre, scale and loc:c>tion of the mine promC'te or act as c: catalyst to create a 
! more mteg.-ated sealemerot ·-- · ...... -----~· -. .-- ~ ____ .. ., , ..... ....... .. ___ ___ _. ____ .. . ... .. _._..., _________ ._. .,...~--- --..-...... ____ , ___ __ __ ···-· · - -~-· ....... . ...• ._. __ , ____ ------ .. -· -....... -- ....... -·--···· 

The application of a risk-averse and cautious approach applied • Identification of limits of current knowledge (gaps, uncertainties and assumptions must be clearly 
in terms of the socio-economic impacts stated). 

I 
• Level of risk assodated with limits of current knowledge related to the following: 

o Inequality 
o Social fabric 

· o livelihoods 
o Vulnerable communities 
o Critica I resources 

l
. I o Economic vulnerability 

o Sustai nability 
[ • How and to what extent was a risk-averse and cautious approach applied to the mine? 
'j The positiVe i!nd negative soc1o-ecor.om1c 1m pacts resulting i • NegatiVe 1mpact~wluch ~hould be avo1ded (1fposs1ble]. mmlmise..t, managed or remed1ed mclude . 

from the mme·s 1mp~ct on peopiE''s enVItCJnmental lights ! c Health (HIV/AIDS) 
i ! o safety 
-~ I o sor.1al tlls {drugs and alcohol) I • Pos1ttve 1m pacts whtdo should QE: enhanced mclude 
~ i '· Improved access to r~sC'urces 

I 'I " lnc1easee amentty 
o lrnproved a1r or WdtE:t quahty 

i : o Acces~ to JObs or sk1lls 1mp1 ovem11nt oppo,·tumties 
i o land value ildded 
j o GOP Improvement and wealth cre<>tton 
~ o Tounsm 1ncome 

! l v Shanng benefit w1th other communities 

~-(:-;;s-ider theli~kag;s·--a;;d -d;p;;dend~· b--;t;ee~- h-;~~~·1' -:;-~ lde~tkth~!~~:!~~~~~:::;~~~- h~~~;;;ilbel~~. iiv-;iih~d~ a~d·;;~~yste~- s~~~e;:- .. -.. 

I wellbeing, livelihood and ecosystems services which are o E.g. the impact of over utilisation of natural resources on human wellbeing and the 
applicable to the mine's area and the ecological impacts they surrounding ecosystem 

~ill have 
1 Measures t<>ken to pursue the sel~ctl(\n of the "1-,est ! • Pri nCiples of best p1act1ce 111dude 
I !)ract1cable enVlronmE:ntal optton·' te> ensure t.nvironmental 1 o Ecologically sustamable developml!nt 
1 JUSttce 111 tl'fms of SOCIO·e~onoontc cons1derat1ons and adve1se : o Intra-and mter- generational equity 

_ _ __ -- · -·- i. f!.~~!~'J._I_!ll!_!l_tal _ .. !~P~~ _ t~ _ _ ~f_e~a!_t!__ froon. --·-~nfanj _. ~--_ ~ . ~c~~·-n~?}!lty. _:n;:l_~~~pl~~~--~'-t!J- !~~e_r~_<~_t.!~!!a! -~~":1~-~-11ght! ~r~ environmental 
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Typical issues I Examples of responses 

1 

dtscnmtnattonagamstanyperson =c .... , -~~-- u.~.s "• • .• w · - •• •--~ • -~~= 

0 

I 
0 

0 

n 

standards and pnnctples 
The Prer.autto.lary PJJrlople 
Well mformecl and t.-amed staff 
Effect1v.o communication and openness 
Flexrbrllty 

! • Beneflis o1 'best environmental practtce' lrlclude I o Preventmg harmtul enVITonmental and soctaltmpllcts 

0 Contmual tmprovemen~ 

i c Improved access to land for mrneral explor a·(ron 
1 o Greater certainty o1 outcomes m the J)ro)ect applicatron si:dge 
i '-' lower rts~ of noo1-comphao1Ce 

_ ~ o ~~~~~~~~c=1~1~a;:~/less reststaolCe frorYI key sta~eholders (m parttcula; local wmmurottJes 

I ! o Lowe, ftn<oo1CI~II:>urclens ,., the mrne dosure and r~h<Jbtlltat1on phases 1 

!----·------~-~- ---------~- -· " ·- _l __ __ _ ...5 . ... ~o~~r.rlsk<;'~SI[n_!r:_a~!~'~.r~~:~1!:C:l~~~t;___ __ ·· ·- - - ------- ____ --- - -~--- - -·-· ~ 

~
Measure taken to purse equitable access to environmental • Community consultation and engagement l 
resources, benefits and services to meet basic human needs • Understanding the impacts and benefits of mining by the community 
and ensure human wellbeing • Community involvement in all stages of the mining 

~'------
' Measures (aken to ensure that the respons1brhty for the 

1
. • Identifying Environmental Health and Safety (EHS) :'ro)ect hazards and i'ssocti'ted ns~s as earlv as 

i env1ronmeo1tal ileillth and safety consequence.< of the r)OSSible 1n the ractlity developonent or project cycle, mclud1ng the rnr.orporiltton of (EHS) : 
j development are addressed throughout the !Time's hfecycle I con~lderi'tJOolS 1n to the s1te selectiO•l process, des1gn. engmeenng pl<onnrng process ·ror caprtcol j 
lj The health and $i!fety of m1ne worke1s rnu~( be detatled m the , r~~ueSi-s, e.1gmeerrng wor~ orders, ·racrlity modiflcatron aui:horrsatton~ or laylJuc and process l 

M1ne Wofks :>rogramme, In ac~ordC~nce to the Mme HPalth i ~hange plans ! 

1 

and Safety Act : • Understandmg the hkeliho"d ani! magnrtude of EHS rrsks basecl on : 
j o The ,,ature of the projects ~ctJVItl"'s, such as whP.ther the project will generatP. s1gntf1cant 
• quantittes ~f ~m1ss1c>r•s or efflue;1ts. or mvoJue ha~arc!ous materials or processes 

j ~ IJ ThP. ~otentr;,J consequences co '"'orkers, communtttes or the ii!nvtronme;lt rf hazard~ an.• 
, l not adeql'ately ol'lanaged, whtch may defJeod on the prox1mrty ~f project actJVrttes ·(o 
i j people or to the environmental resources whiCh they depeo1C: , 

~ 
l • :>rtOrltiZirlg 11sk management s·iratP.gres wtth the objective of achtevrng an overall rectuctton of nslr j 

.. __ ,. n---··---- ------·-·· ~------·· · .. I~~- :~~!~;~~ ~~:;~;.,~n~--~~-~enVI:~~ment, ~=~~~-~~e ~:-~~=~~on •. ~-~ -~-~::~.~~:~1: _a:d/(Jr l 
Measures taken to ensure that the needs and wellbeing of all • What measures were taken to ensure: 
interested and affected parties are considered o Adequate participation by all the interested and affected parties 

• o Providing all people with an opportunity to develop the understanding, skills and 

I capacity necessary for achieving equitable and effective participation 
o Promoting community wellbeing and empowerment through environmental education, 

1 j the raising of environmental awareness, the sharing of knowledge and experience and 
L ·-· -·- other appropriate means 
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L Categor,: __ J._ ,. Typical issu;: •• __ ,l.-- •H ~~~_!!!r~~- . ~ _ -· . .. ~-
1 I o Ensuring openness and transparency and access to information in terms of the process I ! o Ensuring that the interests, needs and values of all Interested and affected parties were 

'I taken into account and that adequate recognition is given to all forms of knowledge, 
including traditional and ordinary knowledge 

I 
o Ensuring that the vital role of women and youth in environmental management and 

development is recognised and their full participation therein is promoted r .ll.IICJWing fol opportunitieS for ~II the segments o[ the ~ • ;'or example, a mixturP of low-middle- ~nC: high-Income housin~ opportumtres 1 
1 ~ooYlmUnlllt In terms ohhe1r rnter :!Sts, neP.ds 11nd values i • All opportunities pro•~ded .nust be cons1steo1t with the prronty needs of the local ar'i!as (or that rs ! 
! ··-···- .. ..... ·--·~ .. ···· ·· · ··--·--~ ..... _ ·---······.-.!.. , ..... ,P.r.'?P,~!!ronal to.!h_':_~~'!s. coL~n ~~':~L ......... ·------·---··-·· .. ~J 

Measure taken to ensure that current and future workers will • Providing Health and Safety training and PPE. 
be informed of work that might potentially be harmful to 
human health or the environment and the dangers associated 
with such work 

I The mrne' s 1m pact on tab Cl eat1on 
I 
I 
I 

i 
! 
ri ··~--~ .... .... - -- ···- .. ___ ,. __ ___ ,,_,. _____ -"~--··· - ---·-· . .. . 

Measures taken to ensure that there was intergovernmental 
• coordination and harmonisation of policies, legislation and 
jl actions relating to the environment and that actual conflicts of 

Interest between organs of state were resolved through 
j conflict resolution procedures 

I
I • Job .:1 eatron m terms of, amongst othe1 aspects· 

o Number oftempo1ary versus permanent jobs, 
o Type ar.d ~loll set of labour available, 
o loccotron of the JOb opJ)<'rttonitres versus the location of Impacts (e g.. equitable 

d1stnbutmn of costs and I,enefrts) · · 
o Drstance travelled by labourers and I 
c Opportunity costs rn terms of JOb creation (e.g a rnme m1g!lt create 100 JObs, but Impact I 

·-···- _ , _ __ ~~ .~~~ ~gnculti!_~!I.!.J~~sJ .. . - · _ ... _ .. ···- ___ . -· .. --·- __ _ .. ·-- ... __ .. . ' 
Meetings with stakeholders including government and municipal departments to align 
development within broader institutional frameworks 

mining 

! Measures ta~.en to ens~n e tnat tne enwonment wrll be held m 1 • 
pubhc trust tor the people, that the benef1c1al use of 
environmental tP.sour,es will senres the pubh~ rroterest, and I 

Ensunng thP adequate 3nd proper pubhc particrpatlon was undertake~o 

that the <-nVIfonment will be protected as tne people's i , 

l-~~;;;;;/;~~~;:;~~ ~-e-a-s~~;s·-· · ··- .. ----- ·- ··-- - - - ·····r· ..... ··~ ·· · - Are -the-pr~~s~d ;;t~~ti~;~~a~~~~~-~e;listi~- .. - - .... i 

• • What long-tenn environmental legacy and managed burden wJII b:..:e;..;l.;;,eft:.:.?;._ ______ ~ 

I 
·-M-1!-a-~-u-re-s--t-a-ke_n_t_o_e_n_s_u_t!:_th_a_t_th_e_ro_s-ts_o_f_rP.-m-erl-v-, ,-n-g,-+1---.--P-r-e.:;;;t;;t;ve measures If the envu onmental damage h~s o10t yet occur red but the threat of rt 

I . ' . !)le~tentlng, rontrolling or mrnrmrs1o1g cunent ~nd tutur~ : happenmg ISimmment, the operator must Instigate preventatiVE: rt1easures Immediately l 

I i pollution, e.w1ronm!:'ntal <legradat1on '!nd ~onsequen<:e ; • Remediation o11easures If environmental damage has occu1red to watefcourses 01 pro·(ected j 
: adverse health effects wrll be paid for by those responsible for l specres anti natural habrtats. ·the operat.>r onus( lo1St•gate measures to restore, rl!hablfitate, ! 

~---~- __ . ___ j~~~~-~ t~':. ~~'!:.'?.~m:nt ~~?~~-P.a~-~!'l.~c!~!~L---.... - .1. ··-. __!.P.P.!~E:. <?r P!~!'!~!-~.S..~~~~I!n_E_~I-~ern~tr•~~~!E! .!~~~~~e.~- ~a~u.~l_!'~~~~es_ a!'l~f~r~~~~'!. ~ 
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I --·-.. -·, 1 Typical issues l Examples of responses 
-~ -·-· _ ... W .. W.iWMi U":f* .. >WmWW:~~~-.....-r.a::au. - . . mr,q:as; J QIWAW.:ZWI ... I ·· ----~=-: 

· functions These mE:'asures mclud .. 

i 
I 

I 
j I 
~----·· · ···-··''' ' -···· ····-~· . ·. --··--··· ···-----·- - -... - .... J ..... . 

Securing ecological integrity and healthy bio-physical 
environment 
Pos1t1"e ana negative cumL•Iatl"e socio-economic Impacts 

I 
' I 
t 

I 
! 

,. 
! 

• r .• 
I 1 l ... _____ --~·----·--· --··-· .•. ·- .. ···--···-.. ·-------·------· ·--· 

0 

0 

0 

Prrma ry remeclrat10n 1 e any remed1al mea.sure wh1ch returns the damager natL•ra I 
resoL• rces and/or 1mparred funct1on~ to th.,.lr otlglnill or ~baseline" condrtron I 
Complementary rem ed1at1on at a diffel'ent location as com p~ns~t•on wht>n prrmary ! 
remediation does not result 111 the rull rE:'storat1on oJf polluteci natu.-<~1 resources and/or ~ 
lmpali'ec! functions ! 
C.Ompensato,·:' remediat ion to com:Jensate for the temporal'! loss of n;,tural •~sources l 
arrd/Cir funrt1oros fmm the datE, of damage occumng until ·the full restoration of the j 
orrg1nill co11drt1on : 

De~c;lb~ h~·,; the alt~rn~tl~;~ -~d~~tlfi~d-;iil're~~it . ~~-th~-s;l~ctlo~ --~f ,th~--b~~t· ~~~~tic~bl~ J 
environmental option in terms of the socio-economic considerations _ 
Cons1der the s1<:e, sccle, scope and nature of the proJect celat111e to 1t~ socro-economrc 1mpact~ -~ 

Cumulative effect!: can be 
o Additive the Simple sum of all the "!fferts j 
o SyltergiStlc effects lntP.rat::t to P• oduce a total effect g1 eater than the sum of lhE, J 

•ndiVJdual effects These effect.s often happen as habitats ot· resources approach capar1ty i 
[e g i;r~gme~tatJon of habitat ror a spec1es can have hm1tecl effect unt1l add1t1onal ~ 

fragme.1tallon mak"!s t he areas too small to support t hat spec1es at all) 
o T1me crowclrng frequent. repet1t1ve 1mp~res on a iJa•il~ula!' resovrce at the s~me lime 

[e ~ small-scale ol1mmg w1thm a partJcula; ecosystem) 
o Neutralrllng: whE>re effP.as may coL•nterart each other to reduce the overdll effect [e g ; 

1nfllhn~; of < wetland for road construction and creat1on of new wetlands fo1 water I 
~~ ; 

•J 5pace crowding h1gh spatial dens1ty of Impacts on an ecosystem (e g tapld expanSion of i 
urban sp1 awl) I 

Crucia 1 to the 1dentrficat1on o·r cumu lat1ve 1mpl1catron of an act1v1ty of proJect 1s to olil"e 3n ! 
,l:'~de.~~an,d!n~ ?fth~ .~!:'n~ex,t wt~h_m wh!c.h~.~~ ~mP.<~ct .'~l ~l.()_sc.~: •.. . -· ·- ··- .. _ ... ... .. ~ ... J 
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Appendix 8: Baseline information requirements 

Assessment criteria for 
determining baseline Data requirements - -J 

~ environment. ~ 
;·c.-;ology; ;h;;;:ir;phy ani~" - : D~ta ,; r~~;;;;=~,r;;~~ntour ;;ppmg, ,;;g1onaf geophy~1caf dat? (it~vlty s~;:;ey~, ~].;~iic;:;~~;;,~-profile, a 1rb~r~e";~~~~tMty etc i, ';ult;Za~;7iili-O';cr~p · ~ 

I topo1raphy l Pld:~nt of rock unitS orm1ner'ilf commod1tres, so1l classlflci!tiOn ao1d w 1l CjUahty whe1e this could be affected by ontollng actMtle~ Much ofth1s dat~ Shi)Uid be I 
: a"l'llable from geological maps llhd where olot ava1lat.le should be obtatned from f1eld studies Soil chemistry would be collected wher.,; ~otent1al 1mp;octs 

; Topographrcal mformai:Jon on topoci1clastral maps, d1gttal elevaCion data ~ 

[ 

I r:or:dd occur from m1mng emiSSions (e g Conceort:rate storage anC: handling) 

cli~t;;nd";;t~~~~~-gy-·-· ] -o;t~;~quired-~n ~ind ;j,~d ~nd dir~cti~n. raint~-~~ (f;;qu~~; d-u~;rtio-;,-.;;;;~ ~~~~g-;s:~t~;,; ~ve~~·;;d;;.tor~ tre'q~~s.-P'r~ba-bi~-M~xi~m _ .. _ .. ~- 1 

Precipitation), temperature and evaporation. Data collection methods include interpretation of data from nearby climate stations and in many cases 

installation of an o.:..:n-..:s.:.;it:.;;e..:s.:..:ta;.;t;..;io"'n-:,.--,.-~------------
• _S_o_i::-ls_a_n-:d~se--=dr.-m_e_n_t_q_u_a-:-11-ty-----t! ~Data on th., roatu~l soli c~ten; collected through d!!ta1hng mapping, soil cl<'ssrflcatlon and profile descnpt1oo1 . 

I . . j Dati' are reqUired to ph~slcally and r.hem1cally ch~ ractense sediments Sediment sampling would normally occur at surfacewate1 samplmg stations j 

j_ ------.. -.. _ .~.:. __ ~~:-]-~ i_~;;;;;_;r~:~~~7;{''~~~~eq~~~:v __ ~al~~~-~~~~_:c.~~~ o~~d-m~:a~b~~-~~~s of ~~n:~o~s, gra1n siz~, -~o~t~~-t!~-:~_•::~~~-:-~.~ :~:als as _____ j 
Pre-mining land capacity _ land capability must be assessed at the early planning process through consultatirm with provincial and local government agencies. J 

I 
I 

Land US'! 1 All ex1stmg l"nd proposed land use inclUding parks, reserves, protected ao eas, restd;mtlal, commercoal_ forestr{ concession~. eco-toumm and industrial 1 
: should be descnbed and shown <>s appropnate .:.n lanri use plans Spectflc dat<> 1s requ1ret:f 11111thtn the lease area to tdentify property ownership 3nd surface j 
1 ~i:s .. ~~t:!.s_o!l_~~~-~~~~.!!P.r:':'~~! .. _:_ ··--- -·--·· . . · - ·.... ___ . . . --· ···-~-- -·-- ·- - · ··· - - --···· ·· · . .• -·- _ ___ ! 

Fauna and flora 

Hydrology and Hydrogeology 
(Ground water) 

A detailed inventory is required on the species within and around the milling lease. Data collection would include literature sources, interviews with local 
people and field surveys. Maps should be prepared. Specific emphasis is required to Identify endemic plans and animals, rare and endangered species, 
fisheries habitat and spawning areas, be11thos and plankton species and diversity and use of terrestrial and aquatic plants and animals by people, wetland 
areas etc. There may be a requirement to obtain and analyse samples of fish flesh, aquatic vegetation and terrestrial vegetation to record the baseline 
levels of metals (11otably mercury and other metals t~at may accumulate); sensitive ecological habitats and ecological balance 

, Data on watershed areo~s, stream flow statrstrcs, water levels. ::,athymetry, currents, hazard lancls ThiS data 1~ often avallilble from published sources for 1 
'!large watershE-d but s1te sreofic data rs often necessat y tc- prov1de hydrologic dat~ for the smaller water sheri notmally occupied by rnming far.11ittes (plant i 

s1te, waste piles, tatlm& basms, etc ) It 1s common to provrde water level ref0rd1ng and c0oltii1UOIJS stream flow momtors . j 
l Data rs requ1red on thE> gtounclwater flow patterns, aqUif~r thai actenst1cs (t;ansmrssrvrty, porostty, pe1 meabrhty), depth to w;~ter table, p1ezrometnc IE>vel 1 

L-~ "·---~-··~----
[ <~nd ground W"d~et quality G1 ound water should be analysed for tht> same pa1 ameters as ~urface water ThE: extent of data Will be site spec1f1c and wlll be l 

·--~-w .. J.-!;~!~_s!'~'!.~~~'!~~Jt!~~~~~ .. !!!!!~~-~f!.~!l.red ----·--·- ... -•• - ·-·~·-. _ _ ... _ .•. - - --·--· .... ··-- ...... .... -·-·~ - · .•. ---· . _ .--- _i 
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Surface water Detailed characteristics of the water bodies on the lease as well as more detailed seasonal characterisation of the receiving streams both upstream and 
downstream as well as any sub-watersheds where facilities will be built. Characterization requirements will vary but would typically include: pH, TDS, TSS, 
turbidity, conductivity, organic compounds (phenol and oil and grease), major anions (sulphate, chloride, fluoride, bicarbonate), alkalinity, acidity, major 
cations (Ca, Mg, Na, K), nutrients (TKN, total ammonia, phosphate, nitrate, +nitrite), trace metals (AI, As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Mo, Ni, Pb, Se, Sb, Zn}. 
Umits of detection should be below levels of environmental concern (normally set levels as suggested to protect aquatic species). Other elements could 
include bacteriological sampling (coliforms, faecal coliforms and standard plate counts), rare earth elements, radioactive elements, and other trace metals. 
The need for these would be determined on a site specific basis. 

Alrquahty ------ I lnform~tron •r,10uld be requrr'!d on dust fall, suspended pa r (rc:ulates (Total, PM~ s3nd PM10) and gases such as so, <md NOx Data o:ollectrc>n tech,lrqu~s 

.- .. -- ····-- ...... ~- _ -···---· _ 
1 -~~Ld_r~dud!! !!!;~~t,:'r_e.....s._u_ry..t;¥s ~nd ~~~~_d.~t~ ~~!!~!:_t~~~----- _ __ ~--·· --~~~ ~·· .. .•. ___ . ..... ~ ----·· -··-· _ . ~ .. _ --~· ___ _ 

Noise and visual aspects ""i Data on the noise and visual impact of the mining operations should be included. Compliance with all the necessary regulations is vrtal. The use of digital J 
elevation models (OEM) or digital terrain models (DTM) with geographic information systems can assist In the delineation of the areas where visual impacts 
may occur 

~Aspects of hght I Attraction of b1rds and moths ll' hghts dunng nrght operatrons The 1mpac'l of hght pollutron 1nav extend (o fl ight paths berng affected. as \'lell as scrent1frc ~ 

' ~.;,,; ;.;;,;;,;;;;;;,,; ·-·· · •·ii:;\;~~;: ~~~;~~~;~;:;;:.:;;;:;;;~[i;.;g;~~~. j.;~p,~,;.-;,;;;;;:.,hi~:T;t;;;t,;ct~~ ;~p;;;;;;;;, i...;m,;;;;;" '"' ;d;.;;;,;;;, ·1 
structures (Site of archaeological and public health. 
and cultural interest) ------

1 Interested and aifected parties ; Comprehensrve pubhc r)ClrtlcrpatJon IS requ1red The 1mportao1ce of rnvolvrng stakeholders rncludrng the broad ;lublrc, NGOs, and au1hontres dunn(< the : 

~-------· --------.. ·- ___ t•.£1!!!_~~ S!~~~-~!l?.!~?.~~hout the L~..J.~!.!:!!0"'~<!r.!'!.~t.~~~-~!.the envl!~~!!'.~'!.t~l pl~-~n.T!.P~?E~..!.... ____ ~· _ . ··· - · _ ·- _ . .. . _ , _____ ·- • .. · 
Transport Data required for traffic can comprise the levels and composition of traffic, the character of the road network, road safety and accident levels, public 

transport services and use, cycling and pedestrian movements and facilities, pedestrian delay, noise and air pollution, dust and dirt created by existing 
traffic levels. 
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Appendix Cl: Impact assessment: Methodology 

,_.,.,,~-~~~--= .. = ·-~--,~~~-~k-~~~~.~!~~~_f~~~5-~~!~~~~~-'!.~~~!~~Bl,.2_..=-=--""u""- '=--~==--==··,--=~~J 
The act1vit1t:!s ansing from eac.h phase wfll b~ Included 1n the 1mpact assesc;ment tables Th1s rs to 1dent1fy ; 
actiVIties that requ1re environmental management act1ons for m1t1gat1on measures The asse~sment of 1m pacts 
Will be corrducted according to the synthesis of cnter1a requ1red by the mtegrated env1rc.nmentill management 
proc.edurt:' 

Criteria Abbreviation 
Nature/intensity of rmpact Nat 
Spat1al extent of 1m pact Ext 
Duration of 1m pact Our 
Probability of potentral occurrence Prob 
Frequency of potentral occurrence :=req 
Over all Sigmficarrce OS 

Ranking of evaluation ctlter~a 
., l'hture /lntensrty I Severity of Impact . . . 

.... ... ·:: 

i,' 

Low Impacts affect the envrronmental1n such a way that natural, 
cultural and/or soc1al functioo'ls and processes are not 
affected 

-~ .... t.:·, 

Med1um Impacts affect the environment m such a way that natur<~l, 
cultural and/or ~oCial functions and proce-;ses are altered 

H1gh Impacts affect the environment m s•Jch <'way that natural, : . • 

.. ·. ... cultural cmd/or sooal functions and processes -.viii 
· · ·· .-: · .. 1----,-----....._t_e_m_p ... o_r_a_r_lly'--o_r ,_pe_r_m_. a_n_e_n_t_,ly_c_e_a_s_e~~---~----_.L---_.....,,...., 

,. · Spatial exterlt of Impact 
el On-site Impact oc.c.urs on-s1te 
ffi Local Impact occurs wtthm Skm rad1us of the s1te · '.' i. ·:- ·}-'-'R:.:;e..._glt:.:oc:.;n:.:::a.;..l ----+l::.m"'po:.;a~r:.:t...:o:.:c:.:c""ur:.:s:.:w:..:.:.:•t:.:ht::.n:...:a:....::.lO"'O~k..:.;m~r""ad::.i:.:U:.:::s:.:o;,;,f..:;th::.e;,;,· .:.~•:.:;tP.;,;,. ------:-...::.. ___ ....., 

.. z National Impact occurs Within South Afnca 
8 ~ ~ln.;.,t:.:;e.;.,rn:...;a:.:t.;.,lo:.:n7a;,;,l ____ ~~lm"'p;,;,a~c:.:t:.:o:.:c:.:;c..:.;u:.:~:.:'.;.,"..:.;te:.:m~at.;..r..:.;on:.:a.;..l~ly:...;_ _________ ~--------~...::..----------l 

·:. S:.···. t---=:D:.:::u;,;,ra::;t::;lo::;n~of.:..:.:.lrn:.:Nl!:.,;;,;~:::.;:_..,..._...:.... ___ ~-~--------~--'--~---....o.....---........ ---1· , 
.. ' ~ .. ·., 

Short-term Through d1lut1on and d1spers1on, the 1mpac.t reduces to 
mstgmflcant wrth1n 1 week 

Med1um-term Through dilution and dispers1oro, the rmpact reduc.es to 
.... -... • ms1gntf1cant w1th1n the lrfe of the min<:! 
: > .. ~_: - ~.·---~·-· Long-tel m I Theh tmbpact will c

1
ease afte

1
.r the opercabttohrrall1fe of the m1ne 

• ,,;. 1-::'-------+e..:.;l;,;,t:..:.e.;.;r_;;;,e;,;,c:.:ca:.:u;,;,se,;,;,.::o,.;.,;,;n.;;.at~u:.:r.;;.ca.;..po:.;r:.:o:.:c:.:e.;.;ss.;..o..:.;r;,;;;,y.<.,..:.;;..:.;u:.:m:.:a;,;,n_;l.;.,n..:.cte:.:rv..:...;;;.en;.;.'l;,;,·lo~n-'---+---------l 
_ ,.· .•. ; Permanent Where mrt1gat1on e1ttrer by natural process or by human 
.··· .. • .. : mtervent1on w1ll not oo::cur m such a way or 1n such a t1me 

span that the rmpact can be considered trans rent 
Probability Of potentlal'oc~UI renee of the 'Impact . . . · · 

' ·. '· .. ' ·:·.; ~ ·.. Improbable The poss1b1hty of the lmf)act matet1ahzmg IS very low e1ther 

: ';.. ·:·/:·,_:_·_· 1----,---,-----+-::.be::.ca=u:.:s.:.;:e...:o:.:f...:d:.:e:.:::s;!;lg!,;,;n_;o;,:,r...:h..:.;ls:.;t:.::o.;..rr:.::c...:e:.;;x="'e:.:n::.e:.:nc~e=------,------+---------l 
Probable There IS a distinct possrb1hty that .,he 1mpact Will occur 

· · 8 · . H1ghly probable It ts most hl<ely that the 1rnpact will occur 
i ; · ~ Defm1te The rmpact wrll occur regardless of any prevent1ot1 mea'>ures 

I ·;_;. a Frequency·of pc,~ntlill ocalrrenre otthe Imp<~~ 

I 
:,-. ::r Annually or less Impact occurs at least once 10 d year or less frequently. 
· · 6 months I Impact c..ccurs at least onC'e m 6 months 

I ;:;:_:?~\ ~~M~o~n~t~h.:,;'.:.JIIy ~~~~~~~~~~:~.:..:.l:..:.;m~"'p~a~c~t~o~c~c~u:r:..:s~a~t~l..::e::::c~s~t~o~n~c~e~a~m~~o~n~th~~~~~~~~=~~~~=======:~~====~~~ 
W.;,ekly Impact occurs at least oncE' a Wt!elc 

I :_, · -::·.-; Da1ly Impact occurs da1ly 
-~~~----~~~~------------~~~ 
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r-----~------ - .. ~- ---... -·-- ...... -· -_ ... ,.._ ... _ ..... -- - ...... --~--·-· .. ------ ..-.... ----

' CONSEQUENCE 
3 4 5 6 7 8 9 10 11 12. 13 14 

2 5 6 7 8 9 10 11 1Z B 14 15 16 
j 6 7 8 9 10 11 11 13 14 15 16 17 -
4 7 8 9 10 11 12 13 14 15 16 1"1 I iJ; .. : 

5 8 9 10 11 12 13 14 15 1& .?:2_1 ~~- 'l·) 

6 9 10 11 12 13 14 1~ 16 17 .. ~ !{ f{, 
0 7 10 11 12 l3 14 lS 16 17 ~~ 

.. ·~ 
'·" 

... ,~:,, 
0 

tJ,~-
' ·.t! 

i· 0 8 11 12 13 14 15 J.6 !"! ·~ ~~', ~~ 
:I: 
::; 9 12 13 14 15 16 17 1 .. ~ ' ) ,!) ; )"1 I, 11 UJ r ~ !!!: 

The s1gmf1cance of Impacts is determmed based on the evaluat1on of an activity's 1mpact m terms of 
consequencE: and likelihood. Usmgthe sum of the evaluated ranking, the overall s1gmf1cance can be classified 
as follows· 

Low Where 1\: Will not ha11e a <J1gmf1cant mfluencl;! on the erevtronment Management 5-11 
measures can be proposed to ensure that s1gmi1car,ce does not mcrease 

Med1um Where 1t could have a stgmftcant mrluence on ~he envtronmen·i: unless 1·j: ts mitigated 12-17 

7"'"~~-
or managed - ;-;---. Where 1t would ha11e a stgmftt:ant mfluence on the envtronment regardless oi any 

_, IL posstl:.le mtttgatton and hence must be etther avotded or managed - l 
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Appendix C2: Impact assessment: Typical Criteria and Management Measures 
~sessment 

criteria , 
~~;;,; ' Trh'~~;;t;";=";h~ract;, 'lf the r!X'~, ;;neraltsatJon o; · ··~·M1~1ng ~abon;t;Cai~ hm ~·p:;rmane~~mpact on-;;;~·~ 1 Ge~C:;j ,;;rt;~ a; a ;;;;,~~~;~1ng cannot~~ 

Context Typical tmpacts Examples of mlttgation measures 

~ i occurrence plays an tznpor':ant part m determm1ng the • rod masses whiCh th~n rnfluence~ the groundwater, lopograpt,y of ~ rnlttgated, as the removal of lhe mmeral Will ineVltaoly 
~ 1 mmtng method. benefictat1on ~o!Chnolotllo>.S, amour,t and l the srtt: ~nd an 1m pact ,><>st-mrn1n1; slopP. stab1lrty i alter th~ geological prot1le. however .n1nlng met.hods 
j ! the nature of waste materra Is and geochemical nsf. 

1 
The dtr-ect 1m pact of mmmg on geology 1s seldom h1ghly s1gr11frc~nt ~ specifically fur l'''dergtolmcl opt!ratiO<lS can be altered to 

1 ! 1 unless th~ long-ierm effects on g1 ovndwateo or topog1 ~phy ha~e ~ t!nSu• e long term geologtcal sta bthty so as to m1t1gate 
I l I Important ramtficattoru: 1 surface subsidence 

' ··-··· --~--· L ·-------·-·· ----- ---·--·--···· . -· . ~~:~;o;~~~:;t:~~na_r~=s·d-~~~~-~~~~n:a_l~r~k -~h~h _ .. . . - ·-··· · ·---· - --· . •. -~---- ··-·. 
Climate or 
meteorology 

Topography 

Expected rainfall has a direct bearing on the volumes of Mining activities impacts occur mainly through: Operational control considered include: 
clean and affected water generated which impacts on 1. Dust and particulates related to mineral extraction (earth 1. Procedures designing and undertaking blasting 
the design and sizing of water management moving, blasting}, transport (dust from conveyors and or 2. Mining layout considers wind' direction and 
infrastructure both during the operational and post dirt roads used) and beneficiation (crushing, screening, community impact 
closure phases. milling etc.) 3. Use of tarpaulins, wetting and chemical suppressant 
Accurate rainfall and evaporation data is required for the 2. Potentially harmful gaseous and radiogenic emissions on roads, stockpiles, oonveyors and in beneficiation 
development of the mine water balance which Impacts plants 
00 ··~ ......... - ... ,...... ......... •• ,, ............. _ ...... ~ .,..,.. ~ ... 00. I 
impacts on floodline (1:50 and 1:100) determination for 
water courses which constrains the location of mine 
activities. 

" "nc 1 Topography IS controlled to a large extent by the ! H1gh relrl!t or steep slopes can ln~l•ence local r:tmfall and wtnd , TopograptoiC rehabilitation must constoer a11 scenar.--
! <t:rensth chara..'te.tstrc~ of ;,ec:roct and the age and ! patter no., Cf!ailng ram shadow ~ffects tloat o esult ,.., shao p ratnfall ~ whiCh may not be obiiiOUs at the tJme of mrne planning I 
! we<rthenng history of land surfaces •Jfvanousages I go~rent.s that ca11not be adequately ci1ao-acterrsed by r~.ords 1rom j and must?<! addressed as the mine de"elops and the 
J I near'>y 01 remot~ stations ; EMPr must be revrewe<: peur>drcallv fo• conttnued 
I l~·rerram morpirology ~l~ys a crtttcal role m defmmg the 'Jtsua I aspect of i relevance rn ·the lrght of changed ,,,,,e :'ath or long-term 
! mtnrngd~loponen-ts ~nd can e1therreduceo1 ~nha,~v1su~l1mpact 1 plans 
! Toptogtllphlcal cto~nges Ciln result 1n chC~nges tc the flow paths of ' 
, 1 surfa~e water i 

_fl_.eh_.!l!l'!!.~.S!'~~ S!!"::.e__t~.!~?.t!2t~pr:e--~~~!!'J~.!"~'!~- J .... ·-·· _ ----- - -- ·-··· _____ . - -··-··· ~--
Impact of mining on soils relates mainly to the excavation and Topsoil, leaf and plant litter as well as subsoil must be s~ri ----- ---·-r·n,; th~s7:t;"xn;r~7nd ~;h;,:;-~;~~il~r--;;;··· - ··· 

strongly related to bedrock type and terr,in morphology. 
Excavation and stockpiling of a thicker layer during site 
preparation results in dilution of the highly fertile organic 
component 
The fertility of soil must be accurately assessed In order 
to design post-rehabilitation treatments that will restore 
the nutrient status of stockpiled topsoil. 
The rainfall Intensity and erosion potential of the topsoil 
and overburden materials must be considered in the 
design of stormwater control structures and stable 

stockpiling of the soil profile ahead of mining or infrastructure stockpiled separately in low heaps. 
developments and restoration to the modified or levelled terrain Microbial activity, seed viability and soil fertility are 
during rehabilitation. adversely affected by long periods of stockpiling when 
Other Impacts on In-situ and stockpiled soil include erosion by high temperatures can be generated in thick deposits, 
concentrated stormwater runoff, compaction and contamination by therefore the topsoil should be restored as soon as 
infiltrating runoff or leachate. possible. An altematlve Is to "turn• or aerate the 

stockpiled topsoil regularly or plant legume crops that can 
restore some fertility to the soil. 
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Soil removal creates permanent impacts that can be 
mitigated through restoration of soil cover, although the 
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Assessment 
Context Typical impacts Examples of mitigation measures 

criteria 
.w»: w . .....,.. ·- . ' - ~-~~"="' 

gradients for residue deposits. significance of the impact remains high. 
o.fto.. ............ •~...,., l T'or'l~~~:~o bn,.! ~n!ihl1rt'-•n: !111"11 "'lrlllill2. tc rl•f•n~rt hv ~ rnrnh.n:::~tlnn Mrntl"'ll:r •• :~~c.:. n .. l."n:::::ano,;· affort nn i•ho CltA ::.nrt currnlltivflo'"' l:aM I In rar;•:un tncf:llnrPc nrl!l ... mlnlnD' l:~nrf t'.Jin:a:·uhtu r::::an ~.,., 

-pabilrty ! ot cerram form. solllypt<s ~nd th1clcness, slo:>e grad1t>nu, l capab1hty .lptlons of .,a,'(lng mteolSity and Slg I ! ramf~ll and surfac .. w;,rer hydrology. 111 assocati'Xl Wltlo I SubdMSKJn ofl~n<' and restooollon to a non-natU~I cond1\1on by 

pleml!ntatiOn of well-p 
rehahlhtat10n actMaes, such a~ !.?old form des1g11, 
repla~ment of so1l prof1le <>nd topsoil depih • ; l>re>ad agnct•ltt•ral ,x>tent1al. socio-economiC and I rehao1htauon .nay not s•1stam pre-m1o11o1g l~nt:l .:ai>ab1hty thlfmg the ! 

j i develol)menc planmng cntena post-ITolmng perrod i 
I j J Even where <he prop-ls~d m1n1111s area 1s snoall. the cL•mui~(IVe 1m~aci ~ 
! 1 •<~hen seen 1n the concelfl of other O!lerac1ons o,. long-term mmlnfs I 

[

! ·--- ) Thi;aspect is-~;-;y simij;t~~~o~;Pt"oti~d {~;:.~~~:~ ~;a~I~~~~;;::~J:~;~~:~!~::~~ti;;~;t7,''g;~;~g ~ '1'~~;;;;;;-,.,-gra-.:;d~;~~-~Ptl~;;",;;;;~-b;·~~;~~;;d·~; ·;;rtof J 
capability. land use In urban and peri-urban areas may conditions post rehabilitation. the range of alternatives presented In the EMPr document 
be zoned as part of a development framework outlined and must be assessed by the review authorities relative to 
In the Integrated Development Plan (lOP). development priority frameworks or environmental 

conservation potential or goals. 

1 Natu• al ~ S~eaalrsed vegetation iy,es are commonly assoctateri Removal coi" natural ~-eget?tlo~ t.l accommociate mno1ng act1vrt1es ; ~eh~il•htat1on >hould stnve to .-e~or~ 1nd1genoos 
! ve~etatlon/plant l w1ti1 •elatiVely undiSturileci areas of shallow, rocky so1ls I j •·egeiatlon us1ng locally sourcecl ~pec1es ~nd s~eomens, 1f 
! lrfe J or steep ~lopes ...,he(e they have evolved to cope .vrth 

1 
! pc>ss1ble 

i ! low nutrreni .ilatus and h1gh clrought stress le;,els t 1 Momtor1o1g and onanagemeolt duno1g the life c..r a m1ne IS 
! i "lhe c~nserotat1on statiJS of' ?n'.' vegei:~t1on type must '>e I l cnt1cal to ~nsure that unliisturbed areas are .1ot 1mpaccec' 
! I assessed relat111e (o the zxient of und1stt•rbeC: ao eas of i by. the mcnmg act1vit1es ihai dl~turb ~djacent land and chat 
I ; ch1s vegetation lype 1n the surroundmg area m ort:le,· io 1 plants from these area~ are no~ Illegally r~onoverl anc' 

! reduce im: poS~1b1hty of cumulail"~ ompatts ~ ut!ILSeci 

Animal life 

Surfar.e water 

I Cenan. vegetatoon Npe5 ;,..ve been affonded legal j j Revegetaa0o1 us111g diverse ~filss CO"er os commonly 
p1otect1011 stall's tf they ccontam P1otected, Rare. 

1

. i •rtrllsed a old iht! choice nf whether ro us~ sod strips, hand I Threatenec: or Endangered "Reel Data• speoes ' sow-grass, hydroseed or create patches o; domaxgrass 
1 I species wrth ~e~dlrngs, will be d1ctatecf ~y the SIZe of ~he 

: rii; ~~~~ ~;get;iici~. ;it-;cti~li t'he. h~b~~'t tor·t~~·n·a: ....... ··~-· r· :~{l~~~i~ect~:~!~ ~:ii~~o~~~~ ~~~~i~;;;;t ·;~re ·a; ··------,.-~ ........... - · • " ...... .. -o;-.. ~---· •• ·--·· _ ...... ~-· 

The focus of conserviltion efforts and pia nning in mining 

i 
I 
j 

I 

areas should not ignore birds, reptiles, amphibians and 
invertebrates In favour of small and large mammals. 
The focus of the impact assessment should place the pre­
mining populations or conditions in the context of 
historical data and regional conservation areas. 

The S:lhe, ~ c>; .nanagement a old po-otect1on of war.er 
o'e50UI ces In the mlnlo)g en~lrOnonent IS the respOolSibilrty 
of the DWS, Water Qu~hty Man~~ement section 

All dev~loponerl<s 1mp~ct suof~ce wa<-er <hrough modrfocailon of 
1nfrliratron ra·ies by mcrea~mg the extent of ~arc'ened SL•o'iaces 
.\part from re~UChlg natural recharge IX' the sh~ II ow ao1d ~e~p 

, zroun[Jo.vater zoo1es, \he 1ncr~asPd ;u,,off and alterPd ~t01 m 

threatened populations, by destroying habitat, restricting 
movement between populations, reducing breeding 
success, or whether tt will create a cumulative impact 
relative to other developments or over time, are the key 
questions to be answered by the environmental 
description and interpretation of likely impact status. 
Once understood stood mitigation can be properly 
planned 

! 
I I 

1_. ---· ... --.-- - ·· ~ 1--~-..- ------ ·-----_ .. _ .. 
I hydrograph "'Ill also rm~~ct a1 eas downstream or downs lop~ •<~here 
j the flcow 1s concentrai:eo 

Comprehensive manuals outlinll)g mme oua(.!l t, za;;nent 
anrl rnandgemeolt. mcludmg ~urface '"ate,· from the stonn 
wa(er wnnff and ,·~.sldue depos1ts, underground .v~te1, 
groundwater, water 1eclamat1on ~nd ,.,ate; and salt 
:>al~nces h~ve ~een publlsh~d by me DWAF as iheir best 

i ,,, ~ct1se t~Uidehnes 
t 

··'----· ... ____ ---·-· ___ __ ._!2.e~~.~i!~<mon_~L~a~.' C<!~E.~?..~.!!~~.!.n.rJ ~~~d_fl~~.c~se_s-~ro_s'?D. 
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Assessment 
criteria 

Context ~ ~-- ••=·•·- -- ' .,..,._.,..Lu •.•. •· .or,o .!.y!:l,:pacts sa .. -r-·-=- w .. ..... L .. = .. ~xamplesof.:iti~:::.::a.:: .• wwo_,,l 

.. ---- ··-~---------·---,··-~·----·- ----- -··---~-GroundWiter The sphere of mining use or impacts on the groundwater 
environment Is the responsibility of DWS and is 
addressed through the review process undertaken by 
officials from DWS. 

l;.nd chang .. 1n channel chara-.ter or d1mens1011s, destlll"S np~rian ' 
vegetation ra1ses the f!o0'1pla1n watel tlblf', alters bed roughnPs~ and 

• ra11ses ei'OIIM sed1ment to be depostted downstream 
! Any thante rn sediment type or wate1 depth e<Hl result 1n stgntfrcant 

changes lfo the ·-eg~t~tton type ~nd growth form wtihm the channel 
that ~rll rmpac:".: the fiow of floodwatfors aold jlrubably cause mo.·e 
regul~r 0\'~tbdnk floodmg Rtver dr~er srons dlso change the ~erlll 
g, adre,lt dnd fl[)\1' rates and tmpacl fl[1od drsch:uge and , 

~r~slon/£~~m_e_n~t!2'l~t-~r~.~~-~e 5.!~ ~~~ j_<!~~t~;.~r,n ...• ___ J --·· ---·~· ·------.... ...... -~-- --···-· ·- ·--· .. _ 
The potential to store water Is Increased through secondary brittle Best practice guidelines are perhaps the most suitable 
fracturing, weathering or mineral dissolution to create secondary void means of ensuring that ~er-utlllsation and groundwater 
space. contamination risk Is reduced. Land--use planning should 
A combination of different rock types can generate discrete ensure that potentially polluting processes and fad lilies 
groundwater compartments such as those within soluble dolomite are placed where the aquifers are least vulnerable. 
confined by intersecting sub-vertical diabase dykes, the narrow Wellhead zoning to ensure setback of f)<ltentia l pollution 
fracture zones confined by fresh, Impermeable roc~, or porous sources based on aquifer transmission and pollutant 
horizontal strata confined above and below by impermeable strata. travel times can be effective in protecting water sources. 
Seepage at the surface is often related to a porous or fractured rock These approaches should be reflected in the catchment 
overlying a relatively impermeable rock mass. . mar1agement strate&les of local and provincial authorities. 
Mine dewatering to reduce the threat of inundation by migrating 
groundwater can lead to changes In the near surface environment and 
catastrophic surface subsidence or sln~hole formation ir1 dolomitic 
terrains. 
Sinkholes create conduits for clean or potential ty contaminated 
surface water to mix with groundwater. 

Draining wetlands reduces the natural groundwater rech~.sg.;;e·;_.,.---11------------...,....--·------l 
AP' quality ; Th~ rmpart of m1nmg on ~n quahty 1s throu~h the rele<ose Du~t gener.roon IS a prohlem rel~tP.d tQ the Mture of the uedrocl: 11, ' Dust suppresst~n must be undertaken in conJunctron wrth I of no~1ous ~~~-or w1nd tra,sport, suspen~1on and · both surfiote and unde1grouncl m1nes ~ dust mon1tonng pfO!;r~mrne ·ch~( ,:llaces du.i depC>Sttlon 

! fall.,ut off111e particulate mattRr ~s dust L~nd clesnng, tlrilhng, blastmg, cn1shmg and mil1111~ dur1n11 ~auges or rece1vmg l)vckets, d1rect1onal dust collection 
Nox1ous gases produced by combustion mdude sulphur benef1c1at10n. thP tranS~JOrt of·the .:11e 01 benPf1c1ated pror1uct on haul recep,~cle~. htgh volume active ~1r sampi~I'S or conctnuous 
dioXIcle, h~oogen sulpht,;e, cdrbon droJ(Jde and caobon ! rode!~ and creatron of restdl•e dl•mps all geo1erate dus( Blastm~. particle monrtors ?t l!lll!n ;lersonal exf)<lsute samplers at 
mo•loxrde Surnrng of c~>al res1dves by spontaneou> loadtng and c:lumprng of NCk ~enerat~ dust. partiCI!I;Itly rn rock types gener.olion sites, around the mme and rn ad1ac~nt ;,reas 
conoOtlstron 'luP to natural c>xtdat.10n of c;;rbon ~nd pynte I wrth ftll<! g~"<'tn s.oze or weak cementatron such as sloale, siltstone or 
rs one of tile most wtdespread and uncontrollec; , barodP.d 1ron fonm·tron 
contilbutors to poor atr quality rn mtoltng at"!<'s Du~t IS 

'llmost tn"Mtable from all forms of mr111nrs ancl form.~ oto'! 
o·l :hP. most ·~stblf'. r.wasJVe, trt ttathlf and poten-r1allv 

, harmful form.> of pollutron Dust contarnlniJI toxrc oltetals 
l such ~s a, semc; antrmo,ly, cadm1um. chrom1ur11, cobalt. 

!lead, m~nl_!anese, r11ercury, ntckel, selemum. vanadiUm, 
me and the1r compot•nds are pattrcul~nv h~~arclou~ 

I Oust m suriaoe environments re~resents a health •rsk 

___ : .:"'~th ~~~ ~~adra~on ... ~~~:.h?."·~ d~~~-~ -----.:: .. ___ _ . .. -------

Page 66 

en 
);! 
~ 
CIJ 

6 
m 
JJ 
)> 
z 
~ 
CD 

"11 
m 
OJ 
JJ 

~ 
lJ 
m 
1\) 
g 
co 

z 
~ 
-!'> ..... 
.t> 
Col 
1\) 

CD 
tD 



~ a; 

~ 
~ 
(I) 

ii' 
II> 

~ 
~ 
~ 
Q" 

CD" -ii) ,,, 
g 
5 
(I) 

!!?. 

I 
~ 
2. 
5 
CD 

~ 

Assessment 
criteria 

Context 

-~-;;~~~;:;_-,'OIY di~~;;~;'S;hc~; ~~d asbestosiS, Bold has c: 

r high OUI~nce Impact_ lcmeolnS tht: quahw of hfe In 

Typical impacts Examples of mitigation measures 
_........,~._ . .,.:a:-=:c~~ 

• sunouotf1ng comrnumtles 
Nois; ·-·---i· Many ·;sPe'cn of·;;;r~~g-;p~~tlo~-;T~ad to ~n increase i~ -r; Th~·;-;;;;,~~;le".;;,;~~;.. ~ b(;t'h-physi~ and phy";icl~';ii~al-;i]' lmpactofbl~;ting .;,ithi~"th~-t~;t ;,{~ b;;;~der·t;;;i~g 

noise levels over the ambient environmental levels. the high end of the spectrum but more commonly impact on community where surrounding noise levels are relatively 
communication o r create psychological effects at the lower end of the low. 

, Siteof 
I archaeological I and cultural 
i Interest 

spectrum. 
The highest magnitude noise impacts are commonly the high intensity, 
short duration noise levels created by blasting in surface or open cast 
mines. Blasting should not be carried out under very overcast 
conditions or low level cloud cover as this increases the noise and 
vibration transmission. 

I
• Pr'lcect1on 'lr archaeolog1c~l ~~;·es, palaeontology s1tes ! Prospeccmg 01 rr11n1ng operatiOolS may 1onp<1ci r.n the iollowhlg Sites of I A cultu1 ~I resOUI Ct' rr•anagement mvest1g~t1on IS a 
. and cultural hentage IS an lmporcant·iactor 1n .nlioe 'I arthaeolog1cal, palaeontology or cultural her1t:agt' I nect'SSatV part of any m1ne devPiopment and clo~UTP ~I an 
f plannmg, ?oth 1n ·<-he c·'tllext of greenfield and I to ensure th;,t t he developer 1s aW~Il' of the range oi 
! brownf1elt:l developments 1 Structures oldPr .nan 60 \'e~rs ; CL•Itl'raiiSSLI.l!S <ha( could «lllStl am Lht' devel~ment or 
! The 1mp~ct IS maml\' <nrough t-he rem owl or disturbance I l Gfav('S • :>O~·ciC'~Ure land-use options 

j of a"haeolol!tti'l SiteS. pala~orriology .;rt~.s and a •liwal 3 .O.rchaeol~l Sites such as rock ari: or olldten~l ,emams l 
! dhenta~~· for ~~mple go1lves. which remov-•lfohl I resulttoll; ftom h•Jman acttYrty that IS •Jider tilaol ,,00 ye~rs l 
' lsturwtlce may requu ~ c: peoomt lh tenns o t P I 

,.--- · ---' - ~~!"!!..tl~"!~~~~~!~e!:':.c:t~st .. ~..<'L~! __ _ ---•--- . --- .. ··----·-.. -·-- - . ----·- - -- -·--- ·---·-··--- .... ------·- ....... - -- ·-. _______ . _ ... __ 
Visual aspects I It is possible that a mine could impact on the genus loci landscapes have different visual absorption capacity (VAC) with regard Careful design can reduce the visual intrusion or restrict 

RegiOi'lal SOCIO· 

economic 
structure 

or "Sense of Place•, being that quality imparted by the to accommodating a development. The distance from which a mining the visual envelope of the development. Attention to 
aspects of scale, colour, texture, landform, exposure or development can be viewed relates to the visibil ity or viewshed and colour or textural contrast can also be used to reduce the 
land use that make the place unique or distinct with a the critical impact of the view is assessed In terms of the number of visual impact. The use of digital elevation models (OEM) 
character oflts own. people passing that can see the development. or digit al terrain models (DTM) with GIS can assist in th e 
Visual quality or aesthetic appeal might also be affected delineation of the areas where visual impact may occur. 
if the degree of visual diversity or complexity, discernible 
textures or patterns or striking features and the 
landscape character are impacted. 

----·--~---· 
lnteg1at10n of m1nm~ \Uith ~he commuo11ty and loc~l 1Soc1o·ecoo10mlc Plemem:s io con~ltler 
govemmeni: structures should be adtlressed a( two 1 Broad 3ased Soc1o-econom1c empowerment (B~SEE) 
levels 1 Charter and 'icor·,carL: 1oo the South Afncan M1m11t 
Tt,e lntegrat<>d Development Plan (JDP) of the local j' lndust(\' 
~uthoncy should recogmse mrn1n~ ~san ltnpnrtant. often 2 Soaal a,ld labour ,>lan 

I 
~ strategic, development and ensL•Ie that land-use I 3 Interested ~oo Affected Parties 

l J ~:;,:~~t':~ ;:~~~tm~~~~:~=~oann~0:!:1ble future ~ ~~~~~~;::~:~:for rehab1iltabon 
I ; ~xP<>nSIOn ThiS Will redure the potent1al ior neg~bv'! I 6 Accomm~d<obon •nJ/u1 tr~rls:JOrl oi 1T11r1e worlcl'!'s dunng 

L ______ __ j_ ~;~~;~~~~~:~:~;:e:~n::~.: ::~~---~: ::::h:e___ ... __ .. ·---·-----·---------·--_ .. 
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Appendix Dl: Closure: Vision 
Environmental status quo Broader company SO commitment Broader institutional requirement 

L -»<»·"·'" -·~"* zws_, .• .....:,_,m *--·*"*·'" ..,... .. ..,W+WW ~ -- ~X.NA. ICI&P~~-1JM._w.m:w: 
•
1
• Environmental i Extstmg agreements ; Environmental quality 

I • 

t 
• Refer to baseline envn"Onrnent~l i • H1gh-levt!l corporate 3greements w1th I • Closure to ensure reg1onal 

descnptiO•l l government or -:ommun1t1es to ~stabhsh I enVIoonmental quality targets are 
f • Detail key areas such ~s watet ql'~hty, 1 01nd mamtarn cleveiClpment programs •

1

. mamta•oed or enhanced These 
[ wiltet t•ses and any sens1t1ve areas 1 (ba51r educat1011, skr.lls tt am111g etc) and co1,51der:r(IClns lndL•de 
I I 01 lnfrastruc(Ut!! (hospitals, schools, 1 
I lib ~ t t ) 1 • Catchment Water Quality Objectives 1 ranPs, :;anr•:a ton e c • 
· I Each mme ~lte IS obhgecl to ensure i • Catchment reserve determmation 

these are Implemented ! • SL•rroundmg larrd uses such as nature 
1 and garne reserves 
1 • ldentTfiec! sens1t1ve areas 1cient1fled for 
: protection . 

Closure vision examples 

-~AJJI.i9':C- •• 201. ••• SP.9 . 11~~' .1- W, ,.._I 
j • 

' 

i . 

I 
i 
! 

Rehabilitated ~reas will meet mimmum 
critena to enable a grazrng land use 
Run-off water ~ntering the downstream 
environment Will meet With the 
mimmum receiVIng water requirements 

. .. , .. .. ~" ·--~J ....... - ·- -~ ..... - .... ~··- .... -.. . .. -- . - - ··-··- ,_ ,_ ...... ___ ._,.,.._ __ , ___ ---- .. -~ ...... -- .. - ~----~. 
Local and regional development plans I • Rehabilitated areas will be fenced and 

• 

• 

Social 

Pertinent social conditions which 
impacts closure vision to be described 
Refer to education levels, proximity to 
nearest towns and settlements, 
population sizes, growth rates, existing 
services and infrastructure in the area. 
Public health risk currently expected in 
the area 
Site labour force size, source and Impact 
on surrounding communities 

' Economrc 

! • Reg1ona I eco.1om1r factors to be 

I r.onstdered mel urle 

! • Income l~vels, ~ourr.es and drstnbut1on 

• Expected ~ronom1c n pple effect of 

• 

• 

• 

Site specific agreements 

Agreements with local communities and 

businesses these may include: 

Access to grazing and farm land 
Protection of local environment, i.e. 
development of nature reserves and 
parks 
Rehabilitation of loca I affected 
environment {wetland restoration and 
allen species eradication) 
Local skills recruitment and training 
programs 
Upgrading of local infrastructure 

Development plan can constrain or be 

enhanced by the dosu re vision as 

surrounding land uses may be altered. 

Thus the closure land use may need to 

be altered in agreement with these. 

I. 
l 

returned to land owners/ community 
for future grazing use 
A local primary school will be 
established and teachers trained during 
t he life of the operation. At closure a 
t rust fund will be set up to run the 
school for 5 years to ensure t ransition 
into local government education 
program 

Local government has 1dentifled the lack 

of educational facilities as a core area to 

be addressed 1n the Loca l Development 

Plan. 

I 
of affected rommunrt1es 

.. - . ~!ll~,.~~d ~!!!J.ll~yee_s •. ·- .• ____ • --·. _: _ .. _ ~· __ .~- . . .... _ .-.. . ~ 
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The closure vision sets the scene for the closure objectives and land uses. As such it must be broad based, achievable, acceptable and relevant. Workshop discussions 
should be held with mine personal to identify the closure vision. The closure vision must also be presented and discussed with I&APs to ensure the vision developed with 

their inputs, understood and accepted. 
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Appendix 02: Closure: Objectives 
Closure objectives should be as specific as possible given the conceptual operat ionat plans, baseline data 
collected and results of the initial stakeholder engagement program. 

Closure objective 
categories 

Detail 
Examples of poorly 
defined objectives 

Examples of well­
defined objectives 

. :.~ ... -IK" : !'".-~~:'_.-:, · .. -~~~-.~:-. ;1/:.~~~ .. &.'C:'I--."lllrO:,".--.:~ -;~·· ,..__.,_. .... ~·~ _....._,~3e ....... ~-~ . ..,.,..r • ----~---...; ... ~ ........ lift. 

Pllys1cal stability and public Address stab1l ltV of <he IMd 
safety form antl an1• • t!Sidual risks 

that m~y be posed to public 
safety a~ a e•>nsequPnce of 
the dosure Ia nd form 

I 
I 

t 
I 

I 
' ~ 
! 

i 
I 
I 

1 
I 

I 
' I 
j 
i 
~ 
l 
I 
t 
( 

l 

! 
r-------~----··-Land use and land capability Detail the envisioned land 

and land use capability and land use for the 
mine footprint. Where land 
uses vary on the site, these 
should be detailed for each 
area. 

• Openu st mlmng- tmal 1 • 
I VOid Will be shaped ~o I 
I ; ur<ab!e IJI atirent a1ld l 
j ma) 1m1se stab1hty I . 
r • Undefgrourld mmmg-

I Sinkholes 1o• med will t:.e 

I batkfllled and levelled . 
J 

i ' ~ ~ . ! ' 

i: 
M 1ne prt l~ke- acce~s 

contfolled to avc.rC- pubhc i 
access l llll1ne related •nfr<~struc(ure 

' and .!qVI pme.1:- all 

i 
1nfr ~structure removvd off i • 
Sit e 

I ! 

i i . 
i • 

f . . 
I i 

! 
i i 
I ~ 

' I I ! I 

• I i 

' . ; I 
I . Open cast mining - . 

opencast rehab liltated 
areas t o be free draining t o 
support a grazing land 
capability rehabilitated 
areas. 

. Mine pit :ake -made free 
draln!ns . 

. Mine r~lated infrastr.Jct~.:re 
and equipment- all 
infrastructure removed off 
site. . 
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Opencast 1'1\fr'!mg- final vo1d 
shaped to :. rmn1mum of 1 3 
slope to ensure stable ~lgh­
wall Lvw-wail ·~o be shaped to 
m1n1mL•m 1:; slope t o ensu1·e 
post clo;ure stab1hty IS su Itable 
for eraz1ng 
Undergrc.und mming-
Smkholes formed will be 
; tt!'lorted ~o the DMR Land use 
may contmue once s1gned off 
as sale by the Inspector of 
M ines after rehabol rt<otoon 
~ct1v1t1es "Yere undertaken 
under thP. au~p1ces of aro 
1ndependo:.1t ,nrmng or rock 
eng1n~er 

Mme p1t lake- 3m h1gh 
fencm• Pletted aroun.J the 
srt• With hazar( boards placed 
everv 100m 
M1ne related mfra~tructure 
3n(, equoprnen•.- all 
equ 1pnoen~wdl !:lv 1emoved 
and sold as scrap or dl, t>osed 
at suitablE' landfill Mme 
mf1 a:>tfucture wdl ~e 
.:IE'comm1sstoned anC: remov~d 
fo1 sc. 'II or p la.:ed 1n su1table 
landfill 6,ny re1T1a1mng 
concreto!! root:ngs etc w1ll ~e 
b1 oken down to lm below 
ground level al'ld d1stufbed 
fovtpnnt graded :a ft ee 
dra1nmg tOJlOIJ"'phy 

Opencast mining - opencast 
rehabilitated areas to be 
backfilled and graded with 
slopes not exceeding 1:3 over 
more than 10% of the 
rehabilitation f ootprint . Top-
soiling and re-vegetatior. to 
ensure a minimum to 250 mm 
of topsoil is placed and 
successfully si!eded to support 
gra~ing conditions. 
Mine pit lake- will be graded 
to maximum ::.:3 side wal ls and 
made free draining w ith a 
maKimum 1:8 slope reporting 
into the loca: stream X, 300 m 
downstream as per 
engineering cies'gns. Topsoil 
placement 
Mine related infrastructure 
and equipment- all 
Infrastructure removed off 
site. 
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I 
:>row1e overvcew oi me j • MillE rehal)clrta\co,, well ; • Opencast rehabcht<>tcon well be 
.:Iasure .~ lace en c ela~'"" to : blend ere wcth su.Toundm{s ~ sloped to :1'ee dramtn(> 
~ucrounclmg ~oWIIOo\olleni 

1 
topography topog.aphywcm slopes "ngles 

I · greater chan 1 5 ~o tee m wcth 
i excstmg topc.~ra phy 
· Taclcngs iacclctces well be shaped 

to ·1->c m a more n<>tural 
'•"'h<lleback' topography (if 
posscble mclude expected 
slop£ angles) oefar£ becrcg 

Rehabilitated land .;s;;hould ---D~cant water quality will 
primarily restore the pre­
mining ecology and 
biodiversity unless alternative 
land use is envisaged (i.e, 
intensive agrlcultu re) 

not affect downstream 
biodiversity 

Rehabilitation will ensure 
pre-mining biodiversity is 
restored 

<opsocled and seeded 
Detail expected water volumes 
and refer to specific target 
decant water quality standards 
In-line with receiving water 
quality environment 
Detail specific rehabilitation 
target such as grassland 
species composition, 
replanting sensitive species, 
soil quality targets, habitat 
creation etc. Provide overview 
of expected timeframes 
expected for desired outcomes 
to be achieved. 

···-.. ---~- ···-···-.. ·-........ ---. --... ------· .......... .._- . 
Socio-economcc outcomes Pr<'vtcle clea!'ly defmed 

outcances frcom socto­
economcc progrqmmes 
cnopleonented 

I • Establcsh (WC. SME's iStabhsh two SME's wrcll a 

t total em ploym~ro ( of 100 il•ll 
t • Provcde ade'!u••e water tcme locall\· sourced siaff 

supply ·(o ;h~ "lllage Construct ac1c! rmpleme.lt 
reticulated potable watet 
suppl~· to 7 'i'(andpcpe~ en the 
vrliage Sustacnabl~ wacer 
SU!lPiY •hould at mcrocmum 

_____ , ____ ......_ ____ _ ; , su::cpl) 45 htre~ PH !)eiSOoo , 

_L___. ·----------'---- festcmat"~ 2500) p~r .:I?.Y_,_ ....J 
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Appendix E: Closure risk assessment 
Semi-quantitative risk assessments provide a more detailed, prioritised ranking of risks than the 

outcome of qualitative risk assessments. Semi-quantitative r:sk assessment methods may involve 

multiplication of frequency levels with a numerical ranking of consequence. Several combinations of 

scale are possible, and example of this is shown in below. 

1 
... 

~ ~ IB 
8 

c ~ -c.. -:E -.::: c 
~~ 

u 
~ Kl 

...J- Q .5 

1 Almost :: ; 1 certain 

0.1 LlkeJv 0.1 

0.01 Possible 0..01 

0.001 Unlikely 0001 

0.0001 Rare 0.0001 

Consequ•nc• ltwl 

10 100 1000 

.!! 
IE .... 

I 
.... 

0 i c 
~ 

R ~. 

10 100 .. 

. 1 . : ·. .·•, 10 

OJ ·1 

0.01. 0,1 · .. · .... 1 

0001 0.01 Q,t 

10000 
u 

~ 
~ -., .5 
~ 

It 00 

1 

Risk rating 

£J trHr-

Hiqh 

Moderate 

Low 

The risk matrix above uses relative values for consequence and likelihood to reflect thei r re lative 

order of magnitude or risk rating. Descriptions for both the likelihood and consequence can be 

tailored to meet the specific conditions of the mine site or mining organisation (corporate entity) in 

general. 
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Appendix F: Performance assessment and monitoring 
Closure monitoring must specifically tie in the operational monitoring program and must be designed to validate that an acceptable closure condition(s) as 

identified in the closure objectives have been reached. 

SOURCE ACTIVITY IMPACTS REQUIRING FUNCTIONAL ROLES AND RESPONSIBILITIES STANDARDS TO BE ACHIEVED MONITORING AND REPORTING I 
i 

MONITORING REQUIREMENTS FOR (FOR THE EXECUTION OF THE FREQUENCY i 
! 
I 

PROGRAMMES MONITORING MONITORING PROGRAMMES) I 

! 
... - . - - ,; .~t•wa: .. ,.._ •-"" .. ~~~ 

I faC!Iit~es clos~re t relatrng to seeroge <rnd 
I pollut1on plvme 

develo!)me nt stor"ge 
factlittes 

l·"\!) ~Jlllll tJidrl!" i:UILI llfldl I I rehabilitation sut"ey j report111g to closu re ma nager 
i - -- u - -- - ---4.00- - .... - ~ 

~ Implemented correctly t"kes place "'lth a imal survey on 1 

~ •. . ,. -··-·· - · u -•·'" . ---·. . .. • · · - · · ." ..... .. c~rnf!.~et!'J.•1 • .. '""" ' , , .• ... • .. J 
I 
I 
i 
f 
I 

I 
I 

t 

[
····"'-···-····· · ~---·-~·· Seepage volumes and 
water quality 

I 
i Ground wa·ier levels 
j surround mg the tallmgs 
I ' :-- --· --·--·· ·--- ~-! 

Groundwater quality, j 
both upstream and i 
downstream I 

i I :>hys1cal o;!TOSion ond ! 

l"''''oly '"''""'~ ! 
I ' ' l ' ' 

!I !::::!~ r~~ ~:~::~~~r:~n:e~h;~1~n~~aterl :~~:~i/Pu~!~~~~;~~;~oarn: years 
model 

1 Water quality parameters indicated in Table 

I X. . ---~----·-· 
: Groundv,rater levels should not exceed a ! Monthly durmg closure and ~ 

; giVen leuel (as mdicated m the groundw~ter i quarterlv post clo~ure for X years 1 t . • . 
' mode) : l r ~;.;,:,::::•::. ~~~~~::\:,:::.: ;, . :~~:~·; ;.riod:x , .... I 
, Table X 
~--------------------·----------~--------------; Storm water .nanagement system to be I Monthly dunng constr uctrc>n i 
~ construc:i:ed as per final rehabrhtation I 

I~ des1gns i B1ar1nual 1nspectlc>n o r erosron ancl i 
. ~ water management svs(em to (ake ! i Hydroseedmg to t~ke plc>ce one~ fmal topsoil place fo r X years . j 

l I I ~ ! i -.. ---------------L-------------------------·----~ "-·-----·--·---
1 layer IS complete -, evegetatron to t>e : i 

_ : _z~~~~~~e.d ~~~hm_o_~,~J~~~---~- ·-~- 1 _ · -·-- • •. ___ • ·-~~-- _ _ . .l 
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