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Purpose of Report

Bosveld Phosphates (Pty) Ltd requires a suitable waste disposal facility for the storage of
magnetite waste for future use. Magnetite tailings are produced by two magnetite beneficiation
plants on the Bosveld Phosphates (Pty) Ltd premises, where the beneficiation process entails the
upgrading of magnetite (Fe304) from an average input feed to a concentrate. The upgraded
magnetite concentrate is transported to clients off site. Non-magnetite tailings will be stored
temporarily until it is processed through a copper flotation plant where copper mineral will be
extracted. The waste produced from the copper extraction process needs to be disposed onto an
authorised waste disposal facility.

Current value adding projects such as the pelletising of upgraded magnetite and developing of a
Dense Medium Separation (DMS) product for the coal washing market is under investigation. If
feasible, upgraded magnetite will be processed through these facilities before being transported
off site.

This proposed project requires Environmental Authorisation (EA) in terms of the provisions of
the National Environmental Management Act (NEMA) Act No. 107 of 1998, the National
Environmental Management: Waste Act (NEMWA) Act No. 59 of 2008 as well as the National
Water Act (NWA) Act No. 36 of 1998. Based on the nature of the proposed activities associated
with this project, the necessary applications have to be supported inter alia by a Scoping and
Environmental Impact Assessment and Reporting Process (S&EIR) as provided for in the
Environmental Impact Assessment (EIA) Regulations of December 2014 (as amended). In this
regard an application for an EA in terms of the NEMA and an application for a Waste Management
Licence (WML) in terms of the NEMWA was made to the Limpopo Department of Economic
Development, Environment and Tourism (LEDET) as the Competent Authority (CA). An
application for the new water uses associated with this project (Water Use Licence (WUL)) will
be submitted to the Department of Water and Sanitation (DWS). This report represents the
Environmental Management Programme (EMPr) compiled in support of the S&EIR Process as
provided for in the EIA Regulations. The content of this EMPr gives full compliance with the
requirements for an EMPr as detailed in Appendix 4 of the EIA Regulations.

Report Reference Numbers

LEDET (NEMA) Ref: 12/1/9/2-M68
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JMA Project: JMA/10533
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(t): 015 780 6100 (t): 013 6651788
(f): 015 780 6103 (f): 013 665 2364

Mrs René van Greunen (EAP; Pr.Sci.Nat.)
rene@jmaconsult.co.za



DOCUMENT APPROVAL RECORD

REPORT TITLE Bosveld Phosphates (Pty) Ltd Draft EMPr

PROJECT NUMBER JMA/10533 REPORT NUMBER | Prj6522 REVISION NUMBER 01
REPORT STATUS Draft DATE December 2022

PREPARED BY:

NAME SURNAME DATE SIGNATURE

[' \

René van Greunen 29 November 2022 (N - \\’\ I
\ v\\'\\/\ SV

REVIEWED BY:

NAME SURNAME DATE SIGNATURE

Riaan Grobbelaar

APPROVED BY:

NAME SURNAME DATE SIGNATURE

Riaan Grobbelaar

/ / /’ch,y

4
REPORT REVISION AND ISSUE REGISTER
NO.
REV. DATE OF
NO. ISSUED TO ISSUED BY ISSUED FORMAT COPIE
S
01 Bosveld Phosphates JMA Consulting 06 December 2022 pdf 01




TABLE OF CONTENTS

Page
EXECUTIVE SUMMARY ..cotetetttenseeseesssessesssesssessssssssssssssssssssssssssssssssssssssssssssssesssassssssssssssasssssssss s sasasssassssssssessssssssssans i
1. DETAILS OF ENVIRONMENTAL PRACTITIONER (EAP) uciiereeereeenneenssessesseessssesssesseesssesssssssssssessees 1
1.1. DETAILS OF THE EAP WHO PREPARED THE REPORT ......cosvoneenrirrrerreesseeseersesssssseessesessessseens 1
1.2.  EXPERTISE OF THE EAP..srcrresseississ st issessses s s ssssssssss s ssssssssssssssssssasssssesssssssssssssens 1
1.2.1. Qualifications Of the EAP ...t sss st st sssssssssssssessessessessssssssssssses 1
1.2.2. Past Experience of the EAP ... sssssssssssssssssssssssssssssssssans 2
1.3, CV OF THE EAP.. ettt st ssssss s ssssss s s sssess st et ssssssses s sasasssnsssessssnsns 2
2. DESCRIPTION OF THE ASPECTS OF THE ACTIVITY w.ovtureereeeneeeneeseesseessseessesssessssessesssssssessssssssssssssssesns 3
3. SITE MAP ..ttt sse bt s bbb R REa SRR R R 4
4. IMPACT MANAGEMENT OBJECTIVES/OUTCOMES.......oocosrerrermeermeessesseessesssssssssssessssssssssssssssssssssssssans 6
5. DESCRIPTION OF IMPACT MANAGEMENT MEASURES/ ACTIONS....ccnreeneernserserseesseessesesseens 9
5.1. CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLES .......ccovveenmrennrenne. 10
5.2. OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLES ......oonreneerrreesnrenne. 33
5.3.  DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES
TABLES oottt esses e sssssss s sssssssss s sssssssesssss s sasssssnsssns s sssesssesssessassusssssesssnsssnssssessseessnssasssassssnes 47
5.4. POST CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLES......coneneenreenneenne. 59
6. COMPLIANCE MONITORING AND PERFORMANCE ASSESSMENT .....oonienenmernneereneseeeseesseeseeens 67
7. ENVIRONMENTAL AWARENESS PLAN ...t sssssssssssssesssssssssssssssesssenas 72
8. INFORMATION REQUIRED BY COMPETENT AUTHORITY .covvuniereereermeemeessecsseesssessesssessseessssesseenns 73
9. UNDERTAKING BY EAP ..ottt sssesssess s s ssse s ss st sessssssssassssssssssanes 75
9.1. CORRECTNESS OF INFORMATION IN REPORTS .....onrrrrrerrstressnsssesssnessessssessesssssssesssessesens 75
9.2.  INCLUSION OF COMMENTS AND INPUTS FROM I&AP’S.....correreereeereeeneernssisesssesssssenees 75
9.3.  INCLUSION OF INPUTS AND RECOMMENDATIONS FROM SPECIALIST REPORTS....... 75
9.4. INFORMATION PROVIDED AND RESPONSES TO I&AP’S ...rrerereereereessesssssessesessessesseanes 75
f\-\ JMA Consulting (Pty) Ltd Table of Contents Page i

{T'l} Confidential. All rights reserved.

Consulting






LIST OF APPENDICES

APPENDIX 1(A): CV OF THE EAP

‘@u‘ JMA Consulting (Pty) Ltd List of Appendices

et Confidential. All rights reserved.



LIST OF ABBREVIATIONS AND ACRONYMS

AEL : Air Emission Licence
BPEO : Best Practice Environmental Option
BPM : Ba-Phalaborwa Municipality
CA : Competent Authority
Ccv : Curriculum Vitae
DWS : Department of Water and Sanitation
EA : Environmental Authorisation
EAP : Environmental Assessment Practitioner
EAPASA Environmental Assessment Practitioners Association of South Africa
EIA : Environmental Impact Assessment
EIAR : Environmental Impact Assessment Report
EMP : Environmental Management Plan
EMPR : Environmental Management Programme Report
GISTM : Global Industry Standard on Tailings Management
GN : Government Notice
GNR : Government Notice Report
I&AP’s Interested and Affected Parties
IWWMP : Integrated Water and Waste Management Plan
LEDET Limpopo Department of Economic Development, Environment and Tourism
LEMA : Limpopo Environmental Management Act (Act No. 7 of 2003)
MOL : Maximum Operating Level
MWSDF : Magnetite Waste Site Disposal Facility
NEMA National Environmental Management Act (Act No. 107 of 1998)
NEMBA : National Environmental Management: Biodiversity Act (Act No. 10 of
2004
NEMWA : National Environmental Management: Waste Act (Act No. 59 of 2008)
NFA : National Forests Act (Act No. 84 of 1998)
NWA : National Water Act (Act No. 36 of 1998)
PCD : Pollution Control Dam
PES : Present Ecological State
RQO : Resource Quality Objective
SACNASP : South African Council for Natural Scientific Professions
SANAS South African National Accreditation System
S&EIR Scoping and Environmental Impact Reporting
SHEQ : Safety, Health, Environment and Quality
WML : Waste Management Licence
WUL : Water Use Licence
WULA Water Use Licence Application
o\

ﬁ".\l. JMA Consulting (Pty) Ltd List of Abbreviations & Acronyms
~W¥%_  Confidential. All rights reserved.

Consulting



EXECUTIVE SUMMARY

To be compiled after the EIA Phase Public Meeting
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1. DETAILS OF ENVIRONMENTAL PRACTITIONER (EAP)

1.1. DETAILS OF THE EAP WHO PREPARED THE REPORT
Table 1.1(a): Details of the Environmental Assessment Practitioner (EAP)
Project Consultancy JMA Consulting (Pty) Ltd
Company Registration 2005/039663/07
Environmental Assessment Practitioners Association of South Africa (EAPASA -
Professional Affiliation EAP 2019/943); South African Council for Natural Scientific Professions
(SACNASP - Pr.Sci.Nat. 400291/12)
Contact Person Mrs René van Greunen (Pr. Sci. Nat.)
15 Vickers Street
Physical Address DELMAS
2210
P 0 Box 883
Postal Address DELMAS
2210
Telephone Number +27 13 665 1788
Fax Number +27 13 665 2364
E-mail rene@jmaconsult.co.za
1.2. EXPERTISE OF THE EAP

The Environmental Assessment Practitioner (EAP) for this project was Mrs René van Greunen
(Pr. Sci. Nat.).

1.2.1. Qualifications of the EAP
René van Greunen holds the following degrees:

B.Sc. from the University of Pretoria (2006) with major subjects in Ecology.

. B.Sc. (Hons) from the University of Pretoria (2007) with field of specialisation Ecology
(Invasion Biology).

. M.Sc. (cum laude) from the University of Pretoria (2010) with field of specialisation Ecology
(Invasion Biology).

René van Greunen is registered as an Environmental Assessment Practitioner (EAP 2019/943)
with the Environmental Assessment Practitioners Association of South Africa (EAPASA) in
accordance with the prescribed criteria of Regulation 15(1) of the Section 24H Registration
Authority Regulations (Regulation No. 849, Gazette No. 40154 of 22 July 2016, of the NEMA, Act
No. 107 of 1998, as amended).

In addition, René holds a Professional Registration with South African Council for Natural
Scientific Professions (SACNASP) since 2012 - 400291 /12. René is registered as a professional
scientist in the following category:

o Ecological Science
’(\ \  JMA Consulting (Pty) Ltd Page 1
m Confidential. All rights reserved.
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1.2.2. Past Experience of the EAP

René van Greunen started her working career as an Intern at the South African National
Biodiversity Institute (SANBI) Threatened Biodiversity Research Programme followed by being
employed as an Environmental Practitioner at Clean Stream Scientific Services.

René was appointed as a Scientist at JMA Consulting (Pty) Ltd in 2012 and has been responsible
for the compilation of Basic Assessment Reports (BAR), Scoping and Plan of Study Reports,
Environmental Impact Assessment Reports (EIAR) and Environmental Management Programme
(EMPr) Reports.

Subsequently, René is also assisting with the development of Integrated Water and Waste
Management Plans (IWWMP) and External Audit Reports on Water Use Licences (WUL) and
Waste Management Licences (WML). In addition, René facilitates the Stakeholder Engagement
Programmes as required by Environmental Management Legislation.

1.3. CV OF THE EAP

A Synoptic CV of the EAP is attached as APPENDIX 1(A) to this report.

7=, .\ JMA Consulting (Pty) Ltd Page 2
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2. DESCRIPTION OF THE ASPECTS OF THE ACTIVITY

A description of the aspects of the activities that are addressed in the EMPr as identified by the

project description is provided below.

The details pertaining to the development and operation of the activities associated with the
proposed project is relayed in section 4.3 of the EIAR and were perused to determine what
particular aspect/action associated with the activity could potentially cause an impact.

Table 2(a) provides the aspects assessed for each activity for a specific life cycle phase.

Activity

Magnetite
Waste Site
Disposal
Facility
(MWSDF)

Construction
Phase

Activity Aspect

Operational
Phase

Decommissioning
Phase

Post Closure
Phase

Clearance of

Disposal of
magnetite waste
on top of facility

Vegetation
General
disturbances
Topsoil Stripping . .
and Stockpiling Reticulation of

Construction of
Facility

Return Water
from MWSDF

Decommissioning of
Facility (Flatten and
Shape Side Slopes, Install
Suitable Capping Liner,
Resoil, Re-Vegetate)

Clearance of

Transport of

Flotation Plant

Facility

Copper

Vegetation Material Decommissioning of
Access Road to
Road (Flatten and Shape,
MWSDF Resoil, Re-Vegetat
Topsoil Stripping Dust suppression esoll, Re-Vegetate)
and Stockpiling PP
Reticulation of
Clearance of contaminated Decommissioning of Dam
. Vegetation Storm Water (Dewatering of the dam,
Pollution .
Runoff Removal of contaminated
Control Dam . .
sediment on basin,
(PCD) and . o .
. Topsoil Stripping Removal of liner,
associated 1 . .
. and Stockpiling Storage of contaminated sediment
infrastructure . .
(including silt contaminated and underlaying layers,
trap) 8 Storm Water Flatten and Shape Dam
P Construction of Runoff Walls, Resoil, Re-
Facility Vegetate)
Decommissioning of
Copper Construction of Extraction of Plant (Demolish and

remove infrastructure,
Flatten and Shape, Resoil,
Re-Vegetate)

On-going
maintenance,
aftercare and
monitoring to
confirm that all the
closure objectives
have been metin a
sustainable
manner

JMA Consulting (Pty) Ltd
Confidential. All rights reserved.
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3. SITE MAP

The site map compiled consists of the following:

° The localities and layouts of the proposed new activities including the structures and
infrastructure as per the civil engineering designs.
° The environmental features (site sensitivities including buffers) associated with the project

area of the preferred site.

A large-scale version of the site map is attached as APPENDIX 12(A) to the EIAR. A small-scale
copy of the map is provided as Figure 3(a) below.

'f\ .\ JMA Consulting (Pty) Ltd Page 4
v‘} Confidential. All rights reserved.
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4. IMPACT MANAGEMENT OBJECTIVES/OUTCOMES

The section below provides a description of the impact management objectives and outcomes for
each environmental component considered to be potentially impacted upon, during all the life -
cycle phases of the proposed project.

The following environmental components were considered:

Socio-Cultural and Socio-Economic
Archaeology, Heritage and Palaeontology

Soils, Land Capability and Land Use

Geology and Groundwater

Surface Water

Terrestrial Ecology (Plant Life and Animal Life)
Aquatic Ecosystems

Wetlands

Air Quality

7=, .\ JMA Consulting (Pty) Ltd Page 6
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Table 4(a): Management and Closure Objectives and Outcomes as per Environmental Com

Environmental

Component

Socio-Cultural/
Socio-Economic

Management
Objective

Positive community
liaisons.

Construction Phase
Management Outcomes

Optimise transparent and fair
local recruitment processes.
Minimise nuisance factors

Operational Phase
Management Outcomes

Support local economic
development objectives.
Minimise nuisance factors (dust

Decommissioning and
Closure Phase Management
Outcomes

Mitigate local job losses.
Minimise impact on land use.

Post Closure Phase
Management Outcomes

Positive community
liaisons.

Environment (dust and noise) of local : .
s and noise) of local communities.
communities.
. . Implement chance find
. Implement chance find Implement chance find p - )
Archaeological . . - ) - ) procedures if any heritage
. Mitigate impact on the procedures if any heritage procedures if any heritage
and Heritage ) . resources are uncovered None.
. heritage resources. resources are uncovered resources are uncovered during - B
Environment - . M . o during decommissioning
during construction activities. | operational activities. oo
activities.
. . Implement chance find Implement chance find Implement chance find
. Mitigate impact on the - : . . . .
Palaeontological i procedures if any fossils are procedures if any fossils are procedures if any fossils are
. palaeontological . . : . None.
Environment ) uncovered during uncovered during operational uncovered during
resources (fossils). : oL L R N
construction activities. activities. decommissioning activities.
. Soil fertility that allows o — . . .
Soils, Land ty Optimise stripping and Manage and control of footprint Replacement of utilisable soils . .
o for stable, self- ; : o Soil fertility that supports
Capability & o . storage of soils to ensure area to prevent further loss and and morphology, soil fertility
sustaining vegetation T C . o end land use.
Land Use cover future utilisation. contamination of the resource. and residual contamination.
. Groundwater quality to be Groundwater quality to be
N Groundwater quality to be . d ty . d ty
Prevent contamination Control and manage ) . compliant with the compliant with the
Groundwater o compliant with the background
. of the groundwater contamination of the resource : . background groundwater background groundwater
Environment groundwater quality profile / ; ) ; .
resource. (source control measure). Qs quality profile / WUL quality profile / WUL
WUL conditions. e o
conditions. conditions.

Surface Water

Prevent contamination
of receiving

Prevent contamination of
receiving environment.

Dirty water to be contained in
PCD’s. Clean water to be diverted
past contaminated areas. Water

Prevent contamination of
receiving environment.

Surface water quality to be
compliant with resource

Ecology (Plant
and Animal Life)

designs and closure
plans. Survivorship of
replaced protected
trees. Absence of
invasive alien species.

area. Develop and implement
a suitable and approved
rehabilitation programme.
Actively manage fauna-human
interactions.

programme. Implement a
suitable and approved
rehabilitation programme.
Actively manage fauna-human
interactions.

species programme.
Implement a suitable and
approved rehabilitation
programme. Actively manage
fauna-human interactions.

Environment environment. Prevent Ensure that clean storm water . . Ensure that clean storm water | quality objectives / WUL
. . s contained must comply with WUL . s e
erosion. run-off is free-draining. - run-off is free-draining. conditions.
conditions.
ek Apply for protected trees . . . .
Ensure facilities are xppry for prot : Ensure optimal operation and Ensure optimal operation and -
s licence (clearing permits). . s . s Ensure facilities are
operated /rehabilitated - > maintenance of facilities. maintenance of facilities. e
Restrict vegetation clearance . : . . : rehabilitated as per
. as per approved : Implement an invasive species Implement an invasive
Terrestrial to development footprint approved closure plan.

Ensure survivorship of
replaced protected trees.
Absence of invasive alien
species.

N
)

JMA Consulting (Pty) Ltd
Confidential. All rights reserved.
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Environmental

Component

Management
Objective

Construction Phase
Management Outcomes

Operational Phase
Management Outcomes

Decommissioning and
Closure Phase Management

Post Closure Phase
Management Outcomes

Outcomes

Minimise footprint of Maintain suitable bufferzone Maintain suitable bufferzone Ensure no further
. Prevent further vegetation clearing. Ensure around watercourses. Prevent around watercourses. Prevent | degradation of the aquatic
Aquatic . ; s 1
Ecosvstems degradation of the suitable bufferzone around potential impacts on surface potential impacts on surface ecosystem health by
.y aquatic ecosystem watercourses. Minimise water quality. Monitor water water quality. Monitor water | implementing on-going
Environment . . . . .
health. sediment mobilisation and quality and remedy quality and remedy maintenance, aftercare and
runoff towards the Ga-Selati. appropriately. appropriately. monitoring.
Minimise footprint of
disturbance and vegetation
clearing. Limit sediment
. . t t i th ject L G . .
Maintain PES of the Ga- ransport from the projec Limit water quality impact by . Maintain PES of the Ga-
Lo area. Prevent degradation of . . . Prevent further disturbance Lo
Wetland Selati riparian zone and . . isolating contaminants from . Selati riparian zone and
. habitat due to water quality . and degradation of
Environment other affected S e water resources and controlling . . other affected
contamination. Minimise . watercourse habitats on site.
watercourses. - A contaminants at source. watercourses.
fragmentation of riparian and
watercourse habitat. Prevent
spread of alien invasive plant
species.
Control th h
Control through Control through ir:)lnl(re?nen:ic;luga ropriate
Conditions and targets implementing appropriate Control through implementing implementing appropriate dugt su resfsgiolr)lpmegho ds
as per Bosveld dust suppression methods appropriate dust suppression dust suppression methods PP .
: . - . L : - . and administrative
. . Phosphates Air Quality | and administrative measures. | methods and administrative and administrative measures.
Air Quality . . measures. Control through
) Management Plan, the Control through ensuring measures. Control through Control through ensuring . .
Environment . P . . . . . i i . : ensuring mobile and
Atmospheric Emission mobile and stationary internal | ensuring mobile and stationary mobile and stationary internal stationary internal
License and National combustion equipment is internal combustion equipment is | combustion equipment is M . .
: - . combustion equipment is
Standards. properly serviced and properly serviced and operated. properly serviced and .
properly serviced and
operated. operated.
operated.
‘mf\* JMA Consulting (Pty) Ltd Page 8
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5. DESCRIPTION OF IMPACT MANAGEMENT MEASURES/
ACTIONS

Tables relaying the impacts and impact management associated with all the life cycle phases of
the proposed project are provided below. In these tables, a description of the impact management
objectives/ outcomes, a description of the proposed management actions, the standards to be
achieved and compliance with prescribed and applicable environmental management standards
or practices are provided.

The Impact Management Measures Tables follow from the Impact Significance Rating Tables
provided in Chapter 10 of the EIAR. Each Table comprises of eight columns:

Column 1: Project Activity

Column 2: Activity Aspect

Column 3: Environmental Aspect (Component) Affected
Column 4: Potential Impact Description

These columns are followed by the actual Management Measures which comprises the
following columns:

Column 5: Management Objective/Outcome (Avoid, Modify, Remedy, Control, Stop)
Column 6: Management Measures (Actions)

Column 7: Standard to be Achieved

Column 8: Compliance with Standards (Legal Requirements)

Impact Management Measures Tables compiled for the Construction Phase for each
environmental component considered are relayed in Tables 5.1(a)-(h).

Impact Management Measures Tables compiled for the Operational Phase for each environmental
component considered are relayed in Tables 5.2(a)-(h).

Impact Management Measures Tables compiled for the Decommissioning Phase for each
environmental component considered are relayed in Tables 5.3(a)-(h).

Impact Management Measures Tables compiled for the Post Closure Phase for each
environmental component considered are relayed in Tables 5.4(a)-(h).

/ \ JMA Consulting (Pty) Ltd Page 9
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5.1.

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLES

Table 5.1(a): Construction Phase Impact Management Measures Table - Socio-Economic/Cultural

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - SOCIO-ECONOMIC/CULTURAL

Environmental Potential Management Compliance with
Activity Activity Aspect Component Impact _lanag Management Measures (Actions) Standard to be Achieved Standards (Legal
o Objective/Outcome .
Affected Description Requirements)
Proposed Construction of . . Employment Optlmlse recruitment of . . 100% unskilled from local
o proposed Socio-Economic . unskilled labour from Recruit unskilled labour from local area. None
Activities e and income. - BPM
activities local communities.
Work with local leaders (local business No conflict/issues raised in
chamber, municipal and traditional the local community
NN None
. authorities) in the procurement of local related to the procurement
Construction of Follow a transparent and
Proposed . . Safety and . - labour. process
L proposed Socio-Economic f fair local recruitment - — - -
Activities activities security. rocess Develop and implement a clear No conflict/issues raised in
p ' communication strategy with local the local community None
communities in terms of recruitment related to the procurement
period and process. process
Establish communication channels with
local landowners through which they can Minimum complaints from None
. s . voice complaints during construction of local community
Construction of . Minimise nuisance s
Proposed . . Nuisance . activities.
L proposed Socio-Economic factors (dust and noise) -
Activities L factors. i Complaints from local
activities for local communities. . . .
Implement air quality management community resolved None
measures. within acceptable time (e.g.
month)
o -
. Informal and Recruit unskilled labour from local area. 100% unskilled from local None
Construction of Follow a transparent and BPM
Proposed roposed Socio-Economic formal fair local recruitment Verify local status of applicants for
Activities propos population : pp . 100% unskilled from local
activities . process. unskilled labour through community None
influx. . BPM
representatives and reference letters.

Page 10
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Activity

CONSTRUCTION PHASE IMPACT

Environmental
Component
Affected

Construction
Activity

Potential Impact
Description

Table 5.1(b): Construction Phase Impact Management Measures Table - Soils, Land Use and Land Capabilit

Management
Objective/Outcome

Standard to
be Achieved

Compliance with
Standards (Legal

Requirements)

. Restrict vegetative clearing to design
Change in land use, loss of footprint.
vegetative cover and the Manage and control size of — -
) > . . Limit vehicle movement to demarcated areas.
. e possible loss of the footprint of disturbance. Avoid - - — —
Soil Fertility o . . Strip and stockpile utilisable soils in berms as
. resource, sterilisation of excessive vehicle movement over .
Clearance of and change in . . close as possible to area of re-use.
Vegetation Land Use the footprint and unprotected soils. Control and Clad and protect ind and wat -
& Capabilit increased potential for manage storm water runoff and 2 andpro ?; rom vtvm and water erosion
p y erosion and impact of erosion. Manage contamination and Ingress o 1r.ty Water.
sedimentary load on from hydrocarbon spillage. Any leaks and spillages are to be reported to
downstream receptors. the relevant personnel, f'after which the area is
to be cleaned up accordingly.
Delineate area for storage of Strip and stockpile utilisable soils in berms as
utilisable soils, protect from dirty close as possible to area of re-use.
Loss of ecosystem service water and dust ingress from Clad and protect from wind and water erosion
Magnetite Change in and resource, de- windblown and storm water and ingress of dirty water. Chamber of Mines
Waste Site Topsoil Ecosystem nutrification and runoff from dirty areas. Control Include soil management as part of routine International Guidelines and
Disposal Strippingand | Services and reduction in nutrient and manage erosion by wind auditable housekeeping. Best Practice International Best
Facility Stockpiling the potential status and potential for and/or water. Avoid excessive Limit vehicle movement to demarcated areas. | Standards Practice Guidelines
(MWSDF) Land Capability | compaction and erosion of | vehicle movement over -
unprotected materials. unprotected soils. Manage Any leaks and spillages are to be reported to
contamination from hydrocarbon the relevant personnel, after which the area is
spillage. to be cleaned up accordingly.
Restrict vegetative clearing to design
Permanent loss and . footprint & & &
terilisation of resource Manage and control size of DT
N . A footprint of disturbance. Avoid Limit vehicle movement to demarcated areas.
potential for salinisation . . - - — —
Loss of L excessive vehicle movement over Strip and stockpile utilisable soils in berms as
. and contamination by . )
Construction Ecosystem dirty water runoft unprotected soils. close as possible to area of re-use.
of Facility Services and rea yent and h dro'carbon Control and manage storm water Clad and protect from wind and water erosion
Resource spil%s and the y runoff and erosion. Manage and ingress of dirty water.
consequences for contamination from hydrocarbon Any leaks and spillages are to be reported to
d spillage the relevant 1, after which th i
downstream receptors. - e relevant personnel, after which the area is
to be cleaned up accordingly.
Restrict vegetative clearing to design
hange in lan 1 f . i
Cha ge in d use, loss o Manage and control size of footprint.
vegetative cover and the > . - .
oesible loss of the footprint of disturbance. Minimise Chamber of Mines
Access Road Soil Fertility P ilisati ¢ erosion and compaction. Avoid Limit vehicle movement to demarcated areas. International | Guidelines and
to MWSDF Clearance of and change in resource, sterilisation o excessive vehicle movement over : : Best Practice International Best
¢ g the footprint and ! Stockpile soils as berms upslope along access ’ a1 DS
Vegetation Land Use . . unprotected soils. Control and Standards Practice Guidelines
Capability increased potential for manage storm water runoff and road for use at dlosure.
erosion and impact of . R Clad and protect from wind and water erosion
sedimentary load on ?::;:Tln' dl\:;;igbeoiosntsglrjnon and ingress of dirty water.
downstream receptors. Y piliage.

Y~ &
)
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CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - SOILS, LAND USE AND LAND CAPABILITY

Environmental
Component
Affected

Construction
Activity
Aspect

Compliance with
Standards (Legal

Requirements)

Standard to
be Achieved

Potential Impact
Description

I Management .
Activity Objective/Outcome Management Measures (Actions)

Access Road

Any leaks and spillages are to be reported to
the relevant personnel, after which the area is
to be cleaned up accordingly.

Strip and stockpile utilisable soils in berms as

to MWSDF Delineate area for storage of close as possible to area of re-use. Strip soils International | Chamber of Mines
utilisable soils, protect from dirty with vegetative cover in tacked (inclusive of Best Practice | Guidelines and
Loss of ecosystem service | water and dust ingress from seed pool and organic matter). Standards International Best
Change in and resource, de- windblown and storm water Clad and protect from wind and water erosion Practice Guidelines
Topsoil Ecosystem nutrification and runoff from dirty areas. Control and ingress of dirty water.
Strippingand | Servicesand reduction in nutrient and manage erosion by wind ] 0 ; -
Stockpiling the potential status and potential for and/or water. Avoid excessive Inc .ude sol managerr}ent as partof routine
Land Capability | compaction and erosion of | vehicle movement over auditable housekeeping.
unprotected materials. unprotected soils. Manage Limit vehicle movement to demarcated areas.
contamination from hydrocarbon Any leaks and spillages are to be reported to
spillage. the relevant personnel, after which the area is
to be cleaned up accordingly.
Restrict vegetative clearing to design
Change in land use, loss of footprint.
vege_tatlve cover and the Manag_e and c_ontrol size of . Limit vehicle movement to demarcated areas.
Soil Fertilit possible loss of the footprint of disturbance. Avoid Strip and stockpile utilisable soils in berms as
¥y resource, sterilisation of excessive vehicle movement over p cxp
Clearance of and change in he f X d d soils. C land close as possible to area of re-use.
Vegetation Land Use the footprint an UnProLectec Sol's. L.onro” an Clad and protect from wind and water erosion
Capabilit increased potential for manage storm water runoff and . p £ di
p y erosion and impact of erosion. Manage contamination and ingress o dlr.ty water.
sedimentary load on from hydrocarbon spillage. Any leaks and spillages are to be reported to
downstream receptors. the relevant personnel, .after which the area is
Polluti to be cleaned up accordingly.
oflution Delineate area for storage of Strip and stockpile utilisable soils in berms as
Control Dam e . . . .
utilisable soils, protect from dirty close as possible to area of re-use. . Chamber of Mines
(PCD) and L : ; - - International A
g oss of ecosystem service | water and dust ingress from Clad and protect from wind and water erosion . Guidelines and
associated Ch . . ) . Best Practice )
i ange in and resource, de- windblown and storm water and ingress of dirty water. International Best
infrastructure T i E ficati d P di C 1 - - Standards ) S
(including silt opsoi cosystem nutrification an runoff from dirty areas. Contro. Include soil management as part of routine Practice Guidelines
Strippingand | Services and reduction in nutrient and manage erosion by wind auditable housekeeping.
trap) -~ - ) . .
Stockpiling the potential status and potential for and/or water. Avoid excessive L .
L o . . : Limit vehicle movement to demarcated areas.
and Capability | compaction and erosion of | vehicle movement over
unprotected materials. unprotected soils. Manage Any leaks and spillages are to be reported to
contamination from hydrocarbon the relevant personnel, after which the area is
spillage. to be cleaned up accordingly.
Permanent loss and ) Restrict vegetative clearing to design
Loss of e Manage and control size of footprint.
. sterilisation of resource, > . . print.
Construction Ecosystem ) R footprint of disturbance. Avoid . :
o : potential for salinisation . . Limit vehicle movement to demarcated areas.
of Facility Services and d ination b excessive vehicle movement over
Resource and contamination by unprotected soils. Strip and stockpile utilisable soils in berms as

dirty water runoff,

close as possible to area of re-use.

Y~ &
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Construction
Activity
Aspect

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - SOILS, LAND USE AND LAND

Environmental
Component
Affected

Potential Impact
Description

reagent and hydrocarbon
spills and the
consequences for
downstream receptors.

Management
Objective/Outcome

Control and manage storm water
runoff and erosion. Manage
contamination from hydrocarbon
spillage.

Management Measures (Actions)

Clad and protect from wind and water erosion
and ingress of dirty water.

Any leaks and spillages are to be reported to
the relevant personnel, after which the area is
to be cleaned up accordingly.

Standard to
be Achieved

Compliance with
Standards (Legal
Requirements)

Copper
Flotation
Plant

Construction
of Facility

Loss of
Ecosystem
Services and
Resource

Loss and sterilisation of
resource, potential for
salinisation and
contamination by dirty
water runoff, reagent and
hydrocarbon spills and
the consequences for
downstream receptors.

Manage and control size of
footprint of disturbance. Avoid
excessive vehicle movement over
unprotected soils.

Control and manage storm water
runoff and erosion. Manage
contamination from hydrocarbon
spillage.

Restrict vegetative clearing to design
footprint.

Limit vehicle movement to demarcated areas.

Strip and stockpile utilisable soils in berms as
close as possible to area of re-use.

Clad and protect from wind and water erosion
and ingress of dirty water.

Any leaks and spillages are to be reported to
the relevant personnel, after which the area is
to be cleaned up accordingly.

International
Best Practice
Standards

Chamber of Mines
Guidelines and
International Best
Practice Guidelines

o\
aw)
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Table 5.1(c): Construction Phase Impact Management Measures Table - Groundwater

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - GROUNDWATER

Construction Activity

Aspect

Environmental
Component
Affected

Potential Impact
Description

Deterioration of the
groundwater resource

Management
Objective/Outcome

Management Measures (Actions)

Responsible personnel to inspect
the construction vehicles for

Standard to be
Achieved

Compliance
with Standards
(Legal
Requirements)

Quality/

Conditions as per

(hydrocarbons) from the
fuel tanks of construction
vehicles.

(source control measure).

reported to the relevant personnel,
after which the area is to be cleaned
up accordingly. (Source Control
Measure)

groundwater

Magnetite quality Control and manage potential fuel leaks. (Source Control No spillages and WUL
Waste Site Construction of Groundwater: due to spillages and hydrocarbon spillage and Measure) - subsequent seepage
Disposal s ) e h L Any leaks and spillages are to be ;
Facili Facility Quality infiltration of fuel contamination of resource ted to the rel N ) into the "
ty (hydrocarbons) from the (source control measure). reported tothe relevant personnet, groundwater Qua IFY/
(MWSDF) . after which the area is to be cleaned Conditions as per
fuel tanks of construction .
vehicles up accordingly. (Source Control WUL
: Measure)
. . Responsible personnel to inspect .
D:telsg;?tioil:fther the construction vehicles for S(L)lr?(ljlz(/) s as per
ﬁu?llity Arerresonee Control and manage potential fuel leaks. (Source Control No spillages and WUL b
Access Road to | Construction of Groundwater: due to spillages and hydrocarbon spillage and Measure) - subsequent seepage
o . o h L Any leaks and spillages are to be ;
MWSDF Facility Quality infiltration of fuel contamination of resource ted to the rel N ) into the "
(hydrocarbons) from the (source control measure). reportec to the relevant personne, groundwater Qua IFY/
fuel tanks of construction after which the area is to be cleaned Conditions as per
vehicles up accordingly. (Source Control WUL
) Measure)
. . Responsible personnel to inspect .
Pollution Drete;lgratio;lrofther the construction vehicles for ggsgz{) s as per
Control Dam iuoaLllitywa er resource Control and manage potential fuel leaks. (Source Control No spillages and WUL P
e(al;:(]))c)i;; ?i Construction of Groundwater: due to spillages and hydrocarbon spillage and Xeaiurli) ool b subsequent seepage
infrastructure Facility Quality infiltration of fuel contamination of resource nylea ds anh SP1 lages are to be ) into the "
. . . hydrocarbons) from the source control measure). reporte .to there eva nt personnel, roundwater Qua IF}{/
y g
(including silt fuel tanks of construction after which the area is to be cleaned Conditions as per
trap) vehicles up accordingly. (Source Control WUL
) Measure)
Deterioration of the Responsible }?ersonn.el to inspect Quality/
dwat the construction vehicles for Conditions as per
ﬁgzlllirtlywa e resonree Control and manage potential fuel leaks. (Source Control No spillages and WUL b
Copper Construction of Groundwater: due to spillages and hydrocarbon spillage and ‘IZIeaTurli) ool b subsequent seepage
Flotation Plant | Facility Quality infiltration of fuel contamination of resource ny leaks and spriages are to be into the

Quality/
Conditions as per
WUL

S\
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Table 5.1(d): Construction Phase Impact Management Measures Table - Surface Water

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - SURFACE WATER

Construction
Activity Aspect

Environmental
Component
Affected

Potential Impact Description

Contamination of the surface water

Management
Objective/Outcome

Control by maintaining

Management Measures
(Actions)

Construct an earth berm

Standard to be
Achieved

Surface water quality

Compliance
with
Standards
(Legal
Requirements)

. . . d th d ) . lit;
Clearance of Surface Water: resource due to increased sediment suitable bufferzones around the proposec to be compliant with Qua 1.}{/
X . ) . development footprint . Conditions as
Vegetation Quality load from cleared area directly into the (temporary berms) around . . resource quality
L f prior to vegetation L per WUL
surface water resource. activity footprint. clearance objectives
Magnetl.t € Contamination of the surface water Control by maintaining Construct an earth berm Surface water quality .
Waste Site . — . . . . . Quality/
Disposal Topsoil Stripping Surface Water: resource due to increased sediment suitable bufferzones around the proposed to be compliant with Conditions as
Facli)lity and Stockpiling Quality load from cleared area directly into the (temporary berms) around development footprint resource quality er WUL
(MWSDF) surface water resource. activity footprint. prior to topsoil stripping. objectives P
- Control potential migration of | Prevent spillage of fuel .
Contamination of the surface water . - . . : . Surface water quality .
. s construction activities (diesel | and oils by using drip ) . Quality/
Construction of Surface Water: resource due to contamination from i ; to be compliant with e
Facility Quality construction activities/ material/ and oil] into the surface run- trays and storing resource quality Conditions as
. off through a spillages control | hazardous substances and o per WUL
vehicles. . - objectives
and clean-up procedure. vehicles in bunded areas.
Contamination of the surface water Control by maintainin Ensure contaminated run- | Surface water quality
Access Road Topsoil Stripping Surface Water: resource due to contaminated run-off . Y 8 off from stripped area are | to be complaint with Project site
o . P » o1 ) suitable bufferzones around . .
to MWSDF and Stockpiling Quality from “dirty areas” directly into the Watercourses contained not to pollute resource quality water balance
surface water resources. ) surface water. objectives
- T h .
Contamination of the surface water Control by maintaining g:gj;?f}::n::rzsgjjrm Surface water quality Quality/
Clearance of Surface Water: resource due to increased sediment suitable bufferzones proposec to be compliant with ty
X . ) . development footprint ] Conditions as
Vegetation Quality load from cleared area directly into the (temporary berms) around rior to vegetation resource quality er WUL
Pollution surface water resource. activity footprint. Ic)learance s objectives p
1 D. — — - -
Control Dam Contamination of the surface water Control by maintaining Construct an earth berm Surface water quality .
(PCD) and il Strippi P . . . itabl . h li ith Quality/
associated Topsoil Stripping Surface Water: resource due to increased sediment suitable bufferzones around the proposed to be compliant witl Conditions as
infrastructure and Stockpiling Quality load from cleared area directly into the (temporary berms) around development footprint resource quality er WUL
(including the surface water resource. activity footprint. prior to topsoil stripping. objectives P
silt trap) Contamination of the surface water Control pgtentla.l r}‘qgratlfm of Preve.n t splllage of f.UEI Surface water quality .
. L construction activities (diesel | and oils by using drip ) . Quality/
Construction of Surface Water: resource due to contamination from o . to be compliant with L2
Facility Quality construction activities/ material/ and oil) into the surface run- trays and storing resource quality Conditions as
. off through a spillages control | hazardous substances and o per WUL
vehicles. . - objectives
and clean-up procedure. vehicles in bunded areas.
- Control potential migration of | P t spill f fuel .
Contamination of the surface water ontrof potentia’ migration o revent sprifage ot ue Surface water quality .
Copper . . construction activities (diesel | and oils by using drip ) . Quality/

. Construction of Surface Water: resource due to contamination from a0 . to be compliant with e
Flotation Facility Quality construction activities material/ and oil) into the surface run- trays and storing resource quality Conditions as
Plant : off through a spillages control | hazardous substances and ource q per WUL

vehicles. . - objectives
and clean-up procedure. vehicles in bunded areas.
’Mf\* JMA Consulting (Pty) Ltd Page 15
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Table 5.1(e): Construction Phase Impact Management Measures Table - Terrestrial Ecolo

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - TERRESTRIAL ECOLOGY

Construction = Environmental

Activity

Magnetite
Waste Site
Disposal
Facility
(MWSDF)

Activity

Clearance of
Vegetation

Component
Affected

Flora & Fauna:
Habitat and
Diversity

Potential Impact
Description

Loss and
disturbance of
habitat due to site
clearance.
Estimated extent
of habitat loss/
disturbance is
16.7 haof C.
mopane - C.
apiculatum
Bushveld & 0.8 ha
of D. cinerea
Secondary
Bushveld.

Management
Objective/Outcome

Control by restricting
vegetation clearance to
development footprint
area. Control by re-
establishing indigenous
vegetation on
rehabilitated areas.

Management Measures (Actions)

Vegetation clearing should be restricted to the proposed
development (MWSDF & Berm) footprints only, with no
clearing permitted outside of these areas.

Standard to be
Achieved

No unnecessary
clearance/loss of
natural habitat

Compliance with
Standards (Legal

Footprint Area as per
Design Report

The areas to be cleared should be clearly demarcated to

No unnecessary
clearance/loss of

Footprint Area as per

prevent any unnecessary clearing outside of these areas. natural habitat Design Report
Remove and stockpile topsoil to actively rehabilitate all . Best Practise
. No loss of topsoil -
disturbed areas. Guidelines
Develop and implement a suitable rehabilitation .
. — Minimise exposed .
programme. The programme should include stabilisation . Best Practise
. . . . soil surfaces through L
and active revegetation of all disturbed areas using locally Guidelines

occurring indigenous grass and tree species.

active revegetation

Clearance of
Vegetation

Fauna: Habitat
and Diversity

Fragmentation of
habitat causing
disruption of
fauna
movement/disper
sal corridors.

Control by restricting
vegetation clearance to
development footprint
area. Control by re-
establishing indigenous
vegetation on
rehabilitated areas.

Vegetation clearing should be restricted to the proposed
development footprints only, with no clearing permitted
outside of these areas.

No unnecessary
clearance/loss of
natural habitat

Footprint Area as per
Design Report

The areas to be cleared should be clearly demarcated to

No unnecessary
clearance/loss of

Footprint Area as per

prevent any unnecessary clearing outside of these areas. natural habitat Design Report
Remove and stockpile topsoil to actively rehabilitate all . Best Practise

) No loss of topsoil -
disturbed areas. Guidelines

Develop and implement a suitable rehabilitation
programme. The programme should include stabilisation
and active revegetation of all disturbed areas using locally
occurring indigenous grass and tree species.

Minimise exposed
soil surfaces through
active revegetation

Best Practise
Guidelines

Clearance of
Vegetation &
Topsoil
Stripping

Flora: Habitat
and Diversity

Establishment and
spread of alien
invasive species
resulting from the
removal of
indigenous
vegetation and

Control potential
impacts by implementing
an invasive species
programme. Remedy by
rehabilitating disturbed
areas.

Develop and implement an alien invasive species control
programme that includes a combined approach using both
chemical and mechanical control methods, and periodic
follow-up treatments that are informed by regular
monitoring.

Minimise on-site
populations of alien
invasive species

Alien and Invasive
Species Regulations

Revegetate all disturbed areas using locally occurring

Minimise exposed

Best Practise

Flora: Species of

soil disturbances indigenous grass and tree species. soil surfaces Guidelines
Wherever possible, avoid clearing protected trees by No unnecessary Best Practise
Control potential positioning infrastructure around individual trees/tree clearing of protected Guidelines

Loss of protected

impacts by limiting the

groupings.

trees

Clearance of conservation tree species number of protected National Forest Act
Vegetation concern located in trees that require Apply for and obtain clearing permits from the relevant Only clear protected | (1998) & Limpopo
(Protected construction clearing to a minimum. national and/or provincial authority to clear protected trees | treesunder the Environmental
Trees) footprints. Apply for the correct that occur within the development footprint. correct permit Management Act
clearing permits. (2003)
‘i“* JMA Consulting (Pty) Ltd Page 16
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Activity

Magnetite
Waste Site
Disposal
Facility
(MWSDF)

Construction
Activity

Aspect

Clearance of
Vegetation

Environmental
Component
Affected

Flora: Species of
conservation
concern
(Protected
Trees)

CONSTRUCTION PHASE IMPA

Potential Impact
Description

Loss of protected
tree species
located in
construction
footprints.

Management
Objective/Outcome

Implement a
conservation plan that
includes the planting of
juvenile protected trees
during rehabilitation.

Protected tree species should be included in the mix of
woody species used during rehabilitation at a ratio of 2:1

Standard to be
Achieved

Successful

Compliance with
Standards (Legal

Requirements)

. . . recruitment of N/A
(i.e., 2 juvenile replacement protected trees per 1 mature /
. ) - protected tree
tree lost during vegetation clearing).
Replacement protected trees should be sourced from local
nurseries, or a permit to collect and germinate seeds on-site
h o Successful
should be obtained from the relevant authorities. .
recruitment of N/A

Propagation and out-planting should be optimally timed and
accompanied by correct post-planting care to ensure tree
survival and recruitment.

protected trees

Direct mortality
and disturbance of
fauna as a

An ECO should be on-site during vegetation clearing to
monitor and manage any wildlife-human interactions. The
ECO should be trained in inter alia, fauna species
identification and snake handling.

Minimise human-
wildlife interactions

Best Practise

As appropriate, barriers should be erected to prevent fauna

Minimise potential

i S . . fi ing of .
consequence of Fontrol p otent.lal gaining access to construction trenches and voids where o.r tr.ap].Jlng 0 Best Practise
Clearance of construction impacts by actively they may become trapped wildlife in
Vegetation activities managing fauna-human ) infrastructure
Topsoil . . . R interactions, and A low-speed limit (recommended 20-40 km/h) should be On-site Health and .
L Fauna: Diversity | including vehicle . ) . R . Best Practise
Stripping & collisions implementing enforced on-site to reduce wildlife-collisions. Safety
Construction trapping {n minimisation measures The handling, poisoning and killing of on-site fauna by
of Facility excavations and awareness training workers and contractors must be strictly prohibited. Minimise incidents
hunting/ sn'aring for all on-site workers. Employees and contractors should be made aware of the of hunting/snaring Best Practise
and sensory presence of, and rules regarding fauna, through suitable by on-site workers
disturbance. induction training and on-site signage. — :
General noise abatement equipment should be fitted to any Inimise excessive Norms and
. . . ) noise from
excessively noisy machinery and vehicles. . Standards
machinery
Ens_ure that all proposed pr0]ec_t mfr?structure is correctly Minimise potential _ _ _
designed to prevent any potential spills/seepage of waste incidents of Engineering design
material and other pollutants from entering into drainage seepage /spills specifications
lines and the Ga-Selati River. page/sp
- . Minimise risk of
Contamination of . Implement additional safety measures, such as storm water "nImISe risk o
downstream Control impact by . . . potential pollution .
S . . . infrastructure to separate clean/dirty water, pollution traps, . Approved Design
Flora & Fauna: riparian habitat ensuring all built o h . seepage/spills -
. . ! . to further prevent any contamination/ pollution entering 20 Drawings and Report
Construction Habitat and resulting from facilities are correctly drai h SO entering into the
o . X . . . rainage lines and the Ga-Selati River. .
of Facility Diversity pollution spills or designed. environment

leaks from Regularly inspect and maintain all facilities and Minimise potential Norms and
construction infrastructure associated with waste storage and incidents of Standards
equipment and conveyance to ensure operational effectiveness. seepage/spills
waste containers.
. . Minimi tential
Ensure that all construction waste and chemicals used on- inumise potentia Norms and
. incidents of
site are correctly stored. . Standards
seepage/spills
‘C"\“* JMA Consulting (Pty) Ltd Page 17
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Activity

Magnetite

Construction
Activity
Aspect

Environmental
Component
Affected

Potential Impact
Description

Management
Objective/Outcome

Minimise and remedy

Standard to be
Achieved

Minimise risk of

Compliance with
Standards (Legal

Requirements)

Waste Site Construction Flora & Fauna: Contamination of impacts through . potential pollution

. e . . Develop and implement an emergency response and clean- . Norms and
Disposal of Facility Habitat and downstream effective emergency up plan for any waste /pollution leakages and spills seepage/spills Standards
Facility Diversity riparian habitat. response planning and PP y P & pIis. entering into the
(MWSDF) implementation. environment

Access Road to
MWSDF

Clearance of
Vegetation

Flora & Fauna:
Habitat and
Diversity

Loss and
disturbance of
habitat due to site
clearance.
Estimated extent
of habitat loss/
disturbance is 0.5
ha of C. mopane -
C. apiculatum

Control by restricting
vegetation clearance to
development footprint
area. Remedy by fully
re-establishing
indigenous vegetation on
rehabilitated areas
during decommissioning
and closure.

Vegetation clearing should be restricted to the proposed
development footprints only, with no clearing permitted
outside of these areas.

No unnecessary
clearance/loss of
natural habitat

Footprint Area as per
Design Report

The areas to be cleared should be clearly demarcated to
prevent any unnecessary clearing outside of these areas.

No unnecessary
clearance/loss of
natural habitat

Footprint Area as per
Design Report

Remove and stockpile topsoil to actively rehabilitate all
disturbed areas.

No loss of topsoil

Best Practise
Guidelines

Develop and implement a suitable rehabilitation
programme. The programme should include stabilisation

Minimise exposed
soil surfaces through

Best Practise

Clearance of
Vegetation &
Topsoil
Stripping

Flora: Habitat
and Diversity

Bushveld. and active revegetation of all disturbed areas using locally . . Guidelines
S . active revegetation
occurring indigenous grass and tree species.
Establishment and Develop and implement an alien invasive species control

spread of alien
invasive species
resulting from the
removal of
indigenous
vegetation and

Control potential
impacts by implementing
an invasive species
programme. Remedy by
rehabilitating disturbed
areas.

programme that includes a combined approach using both
chemical and mechanical control methods, and periodic
follow-up treatments that are informed by regular
monitoring.

Minimise on-site
populations of on-
site alien invasive
species

Alien and Invasive
Species Regulations

Revegetate all disturbed areas using locally occurring

Minimise exposed

Best Practise

soil disturbances. indigenous grass and tree species. soil surfaces Guidelines
Wherever possible, avoid clearing protected trees by No unnecessary Best Practise
positioning infrastructure around individual trees/tree clearing of protected Guidelines

Control potential
impacts by limiting the

groupings.

trees

Apply for and obtain clearing permits from the relevant

Only clear protected

National Forest Act
(1998) & Limpopo

number of protected national and/or provincial authority to clear protected trees | trees under the Environmental
tr‘;es that rI; Lire that occur within the development footprint. correct permit Management Act
Flora: Species of | Loss of protected } quire (2003)
. - clearing to a minimum. - - - -
Clearance of conservation tree species Apply for the correct Protected tree species should be included in the mix of Successful
Vegetation concern located in clear}i,n ermits woody species used during rehabilitation at a ratio of 2:1 recruitment of N/A
8 (Protected construction Implemgell)q ta ’ (i.e., 2 juvenile replacement protected trees per 1 mature rotected trees
Trees) footprints. conservation plan that tree lost during vegetation clearing). P
includes the planting of Replacement protected trees should be sourced from local
juvenile protected trees nurseries, or a permit to collect and germinate seeds on-site
during rehabilitation should be obtained from the relevant authorities. Successful
Propagation and out-planting should be optimally timed and | recruitment of N/A
accompanied by correct post-planting care to ensure tree protected trees
survival and recruitment.
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Activity

Construction
Activity
Aspect

Environmental
Component
Affected

CONSTRUCTION PHASE IMPA

Potential Impact
Description

Direct mortality
and disturbance of

Management
Objective/Outcome

An ECO should be on-site during vegetation clearing to
monitor and manage any wildlife-human interactions. The
ECO should be trained in inter alia, fauna species
identification and snake handling.

Standard to be
Achieved

Minimise human-
wildlife interactions

Compliance with
Standards (Legal

Requirements)

Best Practise

Minimise potential

fauna as a i As appropriate, barriers should be erected to prevent fauna R
L . . fort f .
consequence of Fontrol potent}al gaining access to construction trenches and voids where or trapping o Best Practise
Clearance of construction impacts by actively they may become trapped wildlife in
Vegetation activities managing fauna-human ) infrastructure
Topsoil Fauna: Diversit includin ,Vehicle interactions, and A low-speed limit (recommended 20-40 km/h) should be On-site Health and Best Practise
AccessRoad to | Stripping & ’ y collisionés{ implementing enforced on-site to reduce wildlife-collisions. Safety
MWSDF Construction trapping o minimisation measures The handling, poisoning and killing of on-site fauna by
of Facility excavations and awareness training workers and contractors must be strictly prohibited. Minimise incidents
hunting/ snyaring for all on-site workers. Employees and contractors should be made aware of the of hunting/snaring Best Practise
and sensory presence of, and rules regarding fauna, through suitable by on-site workers
disturbance induction training and on-site signage.
General noise abatement equipment should be fitted to any Inimise excessive Norms and
. X ) ) noise from
excessively noisy machinery and vehicles. . Standards
machinery
Vegetation clearing should be restricted to the proposed No unnecessary Footprint Area as per
Loss and o development footprints (PCD and associated infrastructure) | clearance/loss of .p p
Control by restrictin . : : - - Design Report
disturbance of by g only, with no clearing permitted outside of these areas. natural habitat
habitat due to site vegetation clearance to No unnecessar
) development footprint The areas to be cleared should be clearly demarcated to clearance /loss};f Footprint Area as per
Flora & Fauna: clearance. area. Remedy by fully prevent any unnecessary clearing outside of these areas. . Design Report
Clearance of Habitat and Estimated extent re-establishin natural habitat
Vegetation Di . of habitat loss/ L 5 Remove and stockpile topsoil to actively rehabilitate all . Best Practise
iversity di . indigenous vegetation on . No loss of topsoil -
isturbance is 3.9 rehabilitated areas disturbed areas. Guidelines
Pollution ha of C. mopane - during d i Develop and implement a suitable rehabilitation _—
Control Dam C. apiculat uring decommissioning . - Minimise exposed .
PCD) and - apiculatum and closure programme. The programme should include stabilisation soil surfaces through Best Practise
an . . . . . I
f g . .
( Bushveld. and active revegetation of all disturbed areas using locally Guidelines
associated L . active revegetation
infrastructure occurring indigenous grass and tree species.
(including silt Vegetation clearing should be restricted to the proposed No unnecessary Footprint Area as per
trap) development footprints only, with no clearing permitted clearance/loss of Design Report P

Clearance of

Fauna: Habitat

Fragmentation of
habitat causing
disruption of

Control by restricting
vegetation clearance to
development footprint
area. Remedy by re-

outside of these areas.

natural habitat

The areas to be cleared should be clearly demarcated to
prevent any unnecessary clearing outside of these areas.

No unnecessary
clearance/loss of
natural habitat

Footprint Area as per
Design Report

Remove and stockpile topsoil to actively rehabilitate all

No loss of topsoil

Best Practise

Vegetation and Diversity fauna movement/ e h disturbed areas. Guidelines
dispersal establishing indigenous
corridors vegetation on X i .
. rehabilitated areas. Develop and implement a suitable rebabllltatlon o Minimise exposed .
programme. The programme should include stabilisation ; Best Practise
. . . . soil surfaces through L
and active revegetation of all disturbed areas using locally . . Guidelines
S . active revegetation
occurring indigenous grass and tree species.
‘mf\* JMA Consulting (Pty) Ltd Page 19
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Activity

Construction
Activity

Aspect

Clearance of

Environmental
Component
Affected

Potential Impact
Description

Establishment and
spread of alien
invasive species

Management

Objective/Outcome

Control potential

impacts by implementing

Develop and implement an alien invasive species control
programme that includes a combined approach using both
chemical and mechanical control methods, and periodic

Standard to be
Achieved

Minimise on-site
populations of on-
site alien invasive

Compliance with
Standards (Legal

Requirements)

Alien and Invasive
Species Regulations

Vegetation & Flora: Habitat resulting from the | an invasive species follow-up treatments that are informed by regular species
Topsoil and Diversity removal of programme. Remedy by monitoring. P
Stripping indigenous rehabilitating disturbed . . . - .
) Revegetate all disturbed areas using locally occurring Minimise exposed Best Practise
vegetation and areas. oo . . -
indigenous grass and tree species. soil surfaces Guidelines

soil disturbances.

Wherever possible, avoid clearing protected trees by
positioning infrastructure around individual trees/tree

No unnecessary
clearing of protected

Best Practise

. Guidelines
groupings. trees
Control potential National Forest Act
impacts by limiting the Apply for and obtain clearing permits from the relevant Only clear protected | (1998) & Limpopo
number of protected national and/or provincial authority to clear protected trees | trees under the Environmental
. i that occur within the development footprint. correct permit Management Act
Flora: Species of | Loss of protected trees_that require P P P 8
: conservation tree species clearing to a minimum. (2003)
Pollution Clearance of pe Apply for the correct Protected tree species should be included in the mix of
Control Dam ) concern located in g . . . o . Successful
Vegetation . clearing permits. woody species used during rehabilitation at a ratio of 2:1 .
(PCD) and (Protected construction . . . recruitment of N/A
] Trees) footprints Implement a (i.e, 2 juvenile replacement protected trees per 1 mature rotected trees
flssoaated ' conservation plan that tree lost during vegetation clearing). P
lr_lfrastr.uctu.re includes the planting of Replacement protected trees should be sourced from local
(including silt juvenile protected trees nurseries, or a permit to collect and germinate seeds on-site Successful
trap) during rehabilitation. should be obtained from the relevant authorities. .
recruitment of N/A

Propagation and out-planting should be optimally timed and
accompanied by correct post-planting care to ensure tree
survival and recruitment.

An ECO should be on-site during vegetation clearing to
monitor and manage any wildlife-human interactions. The
ECO should be trained in inter alia, fauna species
identification and snake handling.

protected trees

Minimise human-

wildlife interactions Best Practise

Direct mortality

and disturbance of

As appropriate, barriers should be erected to prevent fauna

Minimise potential

L ) . for trapping of .
fauna as a Control potential gaining access to construction trenches and voids where r trapping Best Practise
Clearance of consequence of impacts by activel they may become trapped wildlife in
Vegetati construction pact: yf hy ) infrastructure
egetation activities, managing tauna-fiuman Alow-speed limit (recommended 20-40 km/h) should be .
Topsoil . . . . . interactions, and . o e . On-site Health and .
L Fauna: Diversity | including vehicle . ) enforced on-site to reduce wildlife-collisions. Best Practise
Stripping & collisions implementing Safety
Construction L minimisation measures - — — -
of Facility trapping in and awareness training The handling, poisoning and killing of on-site fauna by
excavations, for all on-site workers. workers and contractors must be strictly prohibited. Minimise incidents

hunting/ snaring Employees and contractors should be made aware of the of hunting/snaring Best Practise
and sensory presence of, and rules regarding fauna, through suitable by on-site workers
disturbance. induction training and on-site signage.
General noise abatement equipment should be fitted to any Mlplmlse excessive Norms and
. . . ) noise from
excessively noisy machinery and vehicles. . Standards
machinery
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CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - TERRESTRIAL ECOLOGY

Environmental
Component
Affected

Construction
Activity
Aspect

Compliance with
Standards (Legal
Requirements)

Standard to be
Achieved

Potential Impact
Description

Management

Activity Objective/Outcome

Management Measures (Actions)

Ensure that all proposed Project infrastructure are correctly
designed to prevent any potential spills/seepage of waste
material and other pollutants from entering into drainage
lines and the Ga-Selati River.

Minimise potential
incidents of
seepage/spills

Approved Design
Drawings and Report

Implement additional safety measures, such as storm water

Minimise risk of

Pollution i i
Control Dam Contamination of Control impact b infrastructure to separate clean/dirty water, pollution traps, Eggegtlj}spoiﬁgtlon Approved Design
PCD) and downstream ontrofimpact by to further prevent any contamination/ pollution entering page/sp Drawings and Report
(PCD) an d riparian habitat ensuring all built drainage lines and the Ga-Selati River entering into the
associate iliti ) environment
infrastructure . Flora & Fauna: resulting from fac1.llt1es are correctly - — — — -
Construction ) . . designed. Remedy Regularly inspect and maintain all facilities and Minimise potential
(including silt £ Facili Habitat and pollution spills or ) h h infl ) : o Norms and
of Facility . ) impacts throug infrastructure associated with waste storage and incidents of
trap) Diversity leaks from : . . . Standards
p construction effective emergency conveyance to ensure operational effectiveness. seepage/spills
X response planning and inimi i
equipment and . P P . & Ensure that all construction waste and chemicals used on- er.nmlse potential Norms and
. implementation. ) incidents of
waste containers. site are correctly stored. . Standards
seepage/spills
Minimise risk of
Develop and implement an emergency response and clean- potential pqllutlon Norms and
up plan for any waste/pollution leakages and spills. seepage/spills Standards
) entering into the
environment
((aan onsultin age
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Activity

: Construction Phase Impact Management Measures Table - Aquatic Ecosystems

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - AQUATIC ECOSYSTEMS

Construction

Activity

Environmental
Component

Affected

Potential Impact
Description

Management
Objective/Outcom

Management Measures (Actions)

Restrict vegetation clearing to the proposed development

Compliance with
Standards (Legal

Requirements)

Standard to be Achieved

Restrict impact to

footprints, no clearing permitted outside of these areas. Silt . Approved Design
. S development footprint -
traps should be placed down-slope of vegetation stripping . Drawings and
. A A area and appropriate
will to minimise siltation in rivers. Maintain silt traps Report
. . buffer zone
L . regularly to ensure effective drainage.
. Minimise footprint - - s — .
Degradation of of vegetation Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
aquatic ecosystems 1 r?n nd ensur programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 uality as per
Clearance of Surface Water: due to sediment lci;?te dgs i din?er?tu € | Palabora Copper and Foskor and implement updates as per | and the baseline 3VULty P
Vegetation Quality mobilisation, run-off mobilisation and monitoring plan proposed for project. conditions
from site and Develop suitable rehabilitation programme as per . . .
) . run-off towards the . . X . . . No visible signs of erosion .
potential erosion. G . terrestrial ecologist findings and implement in all disturbed oo . Best Practise
a-Selati. : . . or of alien invasive plant L
areas. Programme should include active re-vegetation, species Guidelines
using locally occurring indigenous grass and tree species. P
Earth moblhsaFlon activities shoulq p.refera.bly be. No visible signs of erosion Best Practise
conducted during the dry season (limit the intensity of L
. ) X . or run-off Guidelines
impact, particularly in terms of runoff of sediments).
Restrict impact to Approved Design
Restrict vegetation clearing to the proposed development development footprint D];Ewin s and g
Magnetite D dati ¢ Ensure suitable footprints, no clearing permitted outside of these areas. area and appropriate Report 8
Waste Site Egri_ ation o " bufferzone around buffer zone P
Disposal qu;iécsz;?;y:nims watercourses. No Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
Facility ue to sec stockpiling within programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 .
mobilisation, run-off - . quality as per
(MWSDF) - bufferzone or Palabora Copper and Foskor and implement updates as per | and the baseline
Surface Water: from site and o . . " WUL
. ) . riparian zone of the monitoring plan proposed for project. conditions
Quality potential erosion. . - —
Ga-Selati (36m from | Develop suitable rehabilitation programme as per . . .
Changes/ . . X . . . No visible signs of erosion .
> . the watercourse). terrestrial ecologist findings and implement in all disturbed oo . Best Practise
deterioration of water inimise f : : . . or of alien invasive plant -
li ithin the Ga- Minimise footprint areas. Programme should include active re-vegetation, . Guidelines
quality (within the Ga and residence time sing locall rring indigen I nd tr i species
. Selati River). ( ' using y occurring indigenous grass a ee species.
Topsoil of topsoil stockpiles. [ Earth mobilisation activities should preferably be - . . .
. . L . . No visible signs of erosion Best Practise
Stripping and conducted during the dry season (limit the intensity of or run-off Guidelines
Stockpiling impact, particularly in terms of runoff of sediments).
Loss/ or alteration of Restrict impact to Approved Desien
habitat: mainly in- Ensure suitable Restrict vegetation clearing to the proposed development development footprint DIr)Swin < and g
stream channel bufferzone around footprints, no clearing permitted outside of these areas. area and appropriate Report &
habitat - limited watercourses. No buffer zone P
riparian habitat. stockpiling within Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
Aquatic Increase in erosion bufferzone or programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 wality as per
habitats within the riparian riparian zone of the | Palabora Copper and Foskor and implement updates as per | and the baseline 3VULty p
zone. Increased Ga-Selati (36m from | monitoring plan proposed for project. conditions
sedimentation the watercourse). Devel itable rehabilitati
smothering in-stream Minimise footprint ¢ eve (Zp Slul al € retf? (111 lon glﬁogrlammeta.s pTlrd' curbed No visible signs of erosion Best Practi
habitats and reducing | and residence time erres ;a ecologis hm 11(:111th zimd 1m1?jemen in at ti1s urbe or of alien invasive plant Gegd 1r.ac ise
availability of of topsoil stockpiles. | 2réas: Programme should include active re-vegetation, species uidelines
bi using locally occurring indigenous grass and tree species.
iotopes.
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Activity

Construction

Activity

Aspect

Environmental
Component

Affected

Potential Impact
Description

Management
Objective/Outcom

Standard to be Achieved

Compliance with
Standards (Legal

Requirements)

B itabl Restrict impact to Approved Desien
nsure suitable Restrict vegetation clearing to the proposed development development footprint ppro &
bufferzone around - . ) i h Drawings and
footprints, no clearing permitted outside of these areas. area and appropriate
watercourses. No buffer zone Report
Topsoil focf]gf;ggf r:thm Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
Stripping and L. Loss of ecological .. programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 .
Stockpili Aquatic biota o riparian zone of the : . quality as per
ockpiling communities. . Palabora Copper and Foskor and implement updates as per | and the baseline
Ga-Selati (36m from o . L WUL
the watercourse). monitoring plan proposed for project. conditions
Minimise footprint Develop suitable rehabll.ltatlon programme as per No visible signs of erosion .
: . terrestrial ecologist findings and implement in all disturbed L . Best Practise
and residence time : . . or of alien invasive plant -
; : areas. Programme should include active re-vegetation, . Guidelines
of topsoil stockpiles. . P : species
using locally occurring indigenous grass and tree species.
Ensure a suitable Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
bufferzone around programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 uality as per
watercourses. No Palabora Copper and Foskor and implement updates as per | and the baseline 3VULty P
construction monitoring plan proposed for project. conditions
Alteration of drainage act.1v1t1es or storage
atterns of cleared of infrastructure
M Surface Water: zrea and area within bufferzone
agnetite li ipari f
Waste Site Quality immediate adjacent to or riparian zone o Earth mobilisation activities should preferably be - . . .
. the Ga-Selati (36m . L ) . No visible signs of erosion Best Practise
Disposal it. conducted during the dry season (limit the intensity of -
ili from the impact, particularly in terms of runoff of sediments) or run-off Guidelines
Facility watercourse). pact, particularly in terms of runoff of sediments).
(MWSDF) Implement dust
control measures on
all dirt roads.
Loss/ or alteration of
. habitat: mainly in-
Construction stream channel
of Facility habitat - limited
;;2?211};:21:2;011 Minimise sediment Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
Aquatic s - mobilisation and programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 )
habitats within the riparian run-off towards the Palabora Copper and Foskor and implement updates as per | and the baseline quality as per
zone. Increased . oora L.opp mp P p L WUL
sedimentation Ga-Selati. monitoring plan proposed for project. conditions
smothering in-stream
habitats and reducing
availability of
biotopes.
Ensure suitable
bufferzone around Continue current bi-annual aquatic biomonitoring No decline in current PES .
: watercourses and . > . Conditions/
- Loss of ecological L . programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 )
Aquatic biota o minimise sediment : . quality as per
communities. ens Palabora Copper and Foskor and implement updates as per | and the baseline
mobilisation and run- o . L WUL
off towards the Ga- monitoring plan proposed for project. conditions
Selati.
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Environmental
Component

Construction

Activity Activity

Aspect Affected .|

CONSTRUCTION PH.

Potential Impact
Description

Management
Objective/Outcom

Standard to be Achieved

Compliance with
Standards (Legal

Requirements)

Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
Minimise th programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 uality as per
D dati ¢ f inimise fe Palabora Copper and Foskor and implement updates as per | and the baseline ?NULty P
egra ation o OOtpm_lt 0 . monitoring plan proposed for project. conditions
aquatic ecosystems vegetation clearing - T
) o Develop suitable rehabilitation programme as per . . .
Clearance of Surface Water: due to sediment and ensure limited . . X . . . No visible signs of erosion .
X . e . terrestrial ecologist findings and implement in all disturbed Lo . Best Practise
Vegetation Quality mobilisation, run-off sediment : . . or of alien invasive plant L
. e areas. Programme should include active re-vegetation, . Guidelines
from site and mobilisation and - P . species
) . using locally-occurring indigenous grass and tree species.
potential erosion. run-off towards the < -
Ga-Selati Earth mobilisation activities should preferably be . . . .
a-Selati. . L ) . No visible signs of erosion Best Practise
conducted during the dry season (limit the intensity of -
. ) . . or run-off Guidelines
impact, particularly in terms of runoff of sediments).
Access Restrict impact to Approved Design
Road to Restrict vegetation clearing to the proposed development development footprint ngwin s and 5
MWSDF . ¢ footprints, no clearing permitted outside of these areas. area and appropriate Report &
Degra_datlon o buffer zone p
aquatic eC?SyStems Continue current bi-annual aquatic biomonitoring No decline in current PES L.
due to sediment . > . Conditions/
o programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 .
. mobilisation, run-off e . - . quality as per
Topsoil . Minimise footprint Palabora Copper and Foskor and implement updates as per | and the baseline
. Surface Water: from site and . . - . " WUL
Stripping and . . . and residence time monitoring plan proposed for project. conditions
o Quality potential erosion. ) . - —
Stockpiling of topsoil stockpiles. | Develop suitable rehabilitation programme as per . ; ;
Changes/ . . . . . . No visible signs of erosion .
deteri . terrestrial ecologist findings and implement in all disturbed Lo . Best Practise
eterioration of water P hould includ . . or of alien invasive plant ideli
uality (within the Ga- areas. Programme should include active re-vegetation, species Guidelines
gelati River) using locally-occurring indigenous grass and tree species.
' Earth mobilisation activities should preferably be . . . .
. L ) . No visible signs of erosion Best Practise
conducted during the dry season (limit the intensity of -
. ) . . or run-off Guidelines
impact, particularly in terms of runoff of sediments).
Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 wality as per
D dati ¢ Palabora Copper and Foskor and implement updates as per | and the baseline 3VULty P
egra ation o monitoring plan proposed for project. conditions
aquatic ecosystems . . - ——
. Minimise footprint Develop suitable rehabilitation programme as per .. . .
. Clearance of Surface Water: due to sediment . . . . . . . No visible signs of erosion .
Pollution . . e of vegetation terrestrial ecologist findings and implement in all disturbed L . Best Practise
Vegetation Quality mobilisation, run-off - : . . or of alien invasive plant L
Control from site and clearing. areas. Programme should include active re-vegetation, species Guidelines
Dam . . using locally-occurring indigenous grass and tree species. p
potential erosion. T P
(PCD) and Earth mobilisation activities should preferably be - . . .
g . L . . No visible signs of erosion Best Practise
associated conducted during the dry season (limit the intensity of 1
. . . ) . or run-off Guidelines
infrastruc impact, particularly in terms of runoff of sediments).
ture icti
: : . - . . . . Restrict impact to . Approved Design
(including Degradation of Maintain suitable Restrict vegetation clearing to the proposed development development footprint Drawings and
silt trap) Topsoil aquatic ecosystems bufferzones around footprints, no clearing permitted outside of these areas. area and appropriate Report 8
Strippingand | Surface Water: due to sediment watercourses. buffer zone
Stockpiling Quality mobilisation, run-off Minimise footprint Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
from site and and residence time programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 uality as per
potential erosion. of topsoil stockpiles. | Palabora Copper and Foskor and implement updates as per | and the baseline 3VULty P
monitoring plan proposed for project. conditions
fas " JMA Consulting (Pty) Ltd Page 24
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Activity

Construction
Activity

Aspect

Environmental
Component
Affected

Potential Impact
Description

Management
Objective/Outcom

Standard to be Achieved

Compliance with
Standards (Legal

Requirements)

Surface Water: Degradation of Maintain suitable Earth mobilisation activities should preferably be L . . .
g p y
. X . L . . No visible signs of erosion Best Practise
Quality aquatic ecosystems. bufferzones around conducted during the dry season (limit the intensity of L
. ) . . or run-off Guidelines
watercourses. impact, particularly in terms of runoff of sediments).
Loss/ or alteration of Restrict impact to Approved Desien
habitat: mainly in- Restrict vegetation clearing to the proposed development development footprint D]t:“)swin sand &
stream channel footprints, no clearing permitted outside of these areas. area and appropriate Report 5
habitat - limited buffer zone P
riparian habitat. Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
Aquatic Increase in erosion Maintain suitable programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 uality as per
habitats within the riparian bufferzones around | Palabora Copper and Foskor and implement updates as per | and the baseline 3VULty P
Topsoil zone. Increased watercourses. monitoring plan proposed for project. conditions
Stripping and sedimentation Devel itable rehabilitati
Stockpiling smothering in-stream cvelop surtable rehabl tation programme as per No visible signs of erosion )

; - terrestrial ecologist findings and implement in all disturbed L . Best Practise
habitats and reducing € . . or of alien invasive plant -
availability of areas. Programme shou_ld l_nclude active re-vegetation, species Guidelines
biotopes. using locally-occurring indigenous grass and tree species.

. Restrict impact to .
Pollution Maintain suitable Restrict vegetation clearing to the proposed development development footprint Apprgved Design
Control . . ) i h Drawings and
Dam bufferzones around footprints, no clearing permitted outside of these areas. area and appropriate Report
(PCD) and Aquatic biota Loss of ecological watercourses. buffer zone p
associated communities. Mlmmlse footpl.”mt Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
infrastruc arfld re51.c}ence]l:n-rlle programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 uality as per
ture of topsoil stockpiles. | pajaporg Copper and Foskor and implement updates as per | and the baseline 3VUL P
(including monitoring plan proposed for project. conditions
silt trap) No decline in current PES

Ensure suitable Continue current bi-annual aquatic biomonitoring compared to ].)WS’ 2014 .
. > . and the baseline Conditions/
bufferzone around programme for Bosveld Phosphates, in collaboration with diti uality as per
watercourses, Palabora Copper and Foskor and implement updates as per conditions. 3VULty p
including drainage monitoring plan proposed for project.
lines on site. No
Alteration of drainage con.st.r.uctlon
activities or storage
patterns of the cleared .
Surface Water: area and the area of infrastructure
Construction Quality . . . within bufferzone
. immediate adjacent to -
of Facility it or within the
) riparian zone of the Earth mobilisation activities should preferably be . . . .
. . L . . No visible signs of erosion Best Practise
Ga-Selati (36m from | conducted during the dry season (limit the intensity of -
. . . . or run-off. Guidelines
the watercourse). impact, particularly in terms of runoff of sediments).
Implement dust
control measures on
all dirt roads.
fa\, - JMA Consulting (Pty) Ltd Page 25
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Construction
Activity
Aspect

Activity Component

Affected

Environmental

CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE - AQUATIC ECOSYSTEMS

Potential Impact
Description

Management
Objective/Outcom
e

Management Measures (Actions)

Standard to be Achieved

Compliance with
Standards (Legal
Requirements)

Loss/ or alteration of
habitat: mainly in-
Aquatic stream channel habitat -
Pollution habitats limited riparian ,habltat' Minimise sediment Continue current bi-annual aquatic biomonitoring No decline in current PES Conditi
Control In.c rease In erosion mobilisation and programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 on .1t10ns/
Dam within the riparian run-off ds th 1 R . quality as per
zone. Increased un-off towards the Palabora Copper and Foskor and implement updates as per | and the baseline WUL
(PCD) and sedimentation Ga-Selati. monitoring plan proposed for project. conditions
associated | Construction Aquatic smothering in-stream
infrastruc of Facility hgbitats habitats and reducing
ture availability of biotopes.
(l_:“:l“dmg Ensure suitable No decline in current PES
silt trap) bufferzone around Continue current bi-annual aquatic biomonitoring compared to DWs, 2014 Conditi
- Loss of ecological watercourses. programme for Bosveld Phosphates, in collaboration with and the baseline on .ltlons/
Aquatic biota communities Minimise sediment Palabora Co d Fosk dimpl d conditions quality as per
. mobilisation and run- bora Copper and Foskor and implement updates as per WUL
off towards the Ga- monitoring plan proposed for project.
Selati.
Ensure suitable Continue current bi-annual aquatic biomonitoring No decline in current PES Conditions/
bufferzone around programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 i
watercourses Palabora Copper and Foskor and implement updates as per | and the baseline ?;Sity as per
including drainage monitoring plan proposed for project. conditions
lines on site. No
Degradation of construction
aquatic ecosystems activities or storage
Surface Water: due to sediment of infrastructure
uali mobilisation, run-off within bufferzone or . .
Qually from the site and the riparian zone of Earth mobilisation activities should preferably be No visible signs of erosion | Best Practise
. X _ ; conducted during the dry season (limit the intensity of -
potential erosion. the Ga-Selati (36m ; ) ) X or run-off Guidelines
from the impact, particularly in terms of runoff of sediments).
watercourse).
Implement dust
Copper . control measures on
Flotation COnStI.‘L.lCthn all dirt roads.
Plant of Facility Loss/ or alteration of
habitat: mainly in-
stream channel habitat -
limited “_pa“an,habltat‘ Minimise sediment Continue current bi-annual aquatic biomonitoring No decline in current PES Conditi
Aquatic In_c rease in erosion mobilisation and programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 on .1t10ns/
) within the riparian - . quality as per
habitats zone. Increased run-off towards the Palabora Copper and Foskor and implement updates as per | and the baseline WUL
sedimentation Ga-Selati. monitoring plan proposed for project. conditions
smothering in-stream
habitats and reducing
availability of biotopes.
. Ensure suitable . . o - L Conditions/
Aquatic biota Loss of ecological bufferzone around Continue current bi-annual aquatic biomonitoring No decline in current PES quality as per
communities. watercourses. programme for Bosveld Phosphates, in collaboration with compared to DWS, 2014 WUL
Minimise sediment
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CONSTRUCTION PHASE IMPACT MANAGEMENT MEASURES TABLE -

Environmental
Component
Affected

Construction
Activity
Aspect

Management Compliance with
Objective/Outcom Management Measures (Actions) Standard to be Achieved Standards (Legal
e Requirements)
Palabora Copper and Foskor and implement updates as per | and the baseline
monitoring plan proposed for project. conditions

Potential Impact

Activity Description

mobilisation and run-
off towards the Ga-
Selati.

Table 5.1(g): Construction Phase Impact Management Measures Table - Wetlands

CONSTRUCTION PHASE IMPACT GEMENT MEASURES TABLE - W

Environmental Management Compliance with

Construction Standard to be

Potential Impact

Activity Component

Activity Aspect Affected

Description

Objective/
Outcome

Management Measures (Actions)

Achieved

Standards (Legal

Requirements)

Minimise loss of riparian and watercourse habitat on site by locating
the proposed MWSDF and associated infrastructure to reduce
overlap with delineated watercourse habitats. All riparian habitats
and associated 32m bufferzones must be excluded from the
Loss of development footprint.
watercourse Prior to vegetation clearing the required construction footprint o
; .. should be fenced off/demarcated and all activities, including all Maintain PES of
Wetlands habitat due to Limit layd d vehicl ki hould bel ithi the Ga-Selati
vetlands, clearance of disturbance to ydown areas and vehicle parking areas, should be located within ne G Approved Design
riparian vegetation. direct the fenced_ off/demarcated area. No vegetation disturbance to take riparian zone Drawings and
Bvaabtg:ctzuirslgs Disturbance of development plfic.e o.ut51de the fenced off ar(lea. - - z?fg;g:jer Report
adjacent footprint. Minimise the extent of vegetation clearing to the smallest footprint
watercourse possible. watercourses
habitat. All topsoil removed during site preparation must be carefully
stockpiled and conserved for future rehabilitation as per soil
scientist recommendations.
No hunting or collection of firewood should be allowed within the
natural habitats surrounding the construction site.
Clearance of Design and implement a site-specific construction storm water
Magnetite Vegetation. management plan prior to vegetation clearing that aims to minimise
Waste Site Topsoil the concentration of flow and increase in flow velocity, as well as
Disposal stripping and minimising sediment transport off site.
Facility stockpiling. Minimise area of vegetation clearing.
(MWSDF) Construction of Increased Limit extent of - - — _—
MWSDF. @ tation in vegetation Phase‘: vegetation clearing activities to limit the area exposed at any Maintain PES of
Wetlands, :3. 1mer; clearance and one time. the Ga-Selati A d Desi
riparian jacen limit sediment Major earthworks should preferably be undertaken during the dry riparian zone pprc?ve esign
habitats and watercourses transport off season (roughly from April to November) to limit erosion due to and other Drawings and
watercourses resqltmg mn the rainfall runoff. affected Report
gzgi?gation. development Install sediment barriers and/or.low berms falong ﬂ‘le downsllope watercourses
site. edge of cleared areas to trap sediments on site. Design of sediment
barriers should be such that expected flow velocities will not
damage the barriers or impair their function. Regular cleaning and
maintenance of the barriers should be undertaken.
Discharge storm water into well vegetated areas outside riparian
habitat, ideally with a minimum 32 m buffer area between riparian
’@u\ JMA Consulting (Pty) Ltd Page 27

2 ¥¥%_  Confidential. All rights reserved.

Consutting



CONSTRUCTION PHASE IMPACT

Environmental
Component
Affected

Construction
Activity Aspect

Potential Impact
Description

Management
Objective/
Outcome

Standard to be
Achieved

Compliance with
Standards (Legal

Requirements)

habitat and the point of discharge. Install energy dissipaters and
erosion protection at points of discharge.
Cleared areas outside direct development footprint should be re-
vegetated and seeded (where necessary) as soon as possible
following disturbance. Locally occurring, indigenous species should
be used for revegetation. Regular monitoring and inspections at
rehabilitated sites should be undertaken to ensure successful
rehabilitation.
Prior to vegetation clearing the required construction footprint
should be fenced off/demarcated and all activities, including all
laydown areas and vehicle parking areas, should be located within
L the fenced off/demarcated area. No vegetation disturbance to take Maintain PES of
Minimise i i
Wetlands, p . place outside the fenced off area. the Ga-Selati A d Desi
riparian Fragmentation of ragmentation Minimise the extent of vegetation clearing to the smallest footprint riparian zone pproved Jesign
habitats and habitat. of riparian and possible. and other Drawings and
' watercourse - - - - Report
watercourses habitat All topsoil removed during site preparation must be carefully affected
) stockpiled and conserved for future rehabilitation as per soil watercourses
Clearance of sc1entlst. recommend?tlons. __
Magnetite Vegetation. No hunting or collection o_fﬁrewood shoulc_l be gllowed within the
Waste Site Topsoil natural habitats surrounding the construction site.
Disposal stripping and Develop and implement an alien invasive species management plan Maintain PES of
Facility stockpiling. Wetlands, Establishment Prevent spread | 0 site during all phases of the proposed project. The plan should the Ga-Selati
(MWSDF) Construction of | riparian and Spread of ent sprea follow a combined approach using both chemical and mechanical riparian zone Best Practise
. ) . of alien invasive . R o
MWSDF. habitats and Alien Invasive . control methods. Monitoring should take place in disturbed areas, as | and other Guidelines
. plant species. ) . L
watercourses Species. well as adjacent undisturbed areas. Periodic follow-up treatments, affected
informed by regular monitoring. watercourses
All potentially harmful substances used on site should be stored in
bunded areas so that spills and leaks can be contained and no o
Prevent contamination of soils or surface runoff occurs. Maintain PE.S of
::/e;?ggs' Contamination of | degradationof | Servicingand cleaning of vehicles to take place off site at designated I’tilea(li; r?iljrtlle Conditions quali
hfbitats and Downstream habitat due to facilities off site, ar?d other as per WUL ey
Water Courses. water quality Limit storage of fuel and diesel on site to the minimum. p
watercourses . affected
contamination. [ Management plan for waste collection, storage and handling on site | watercourses
must be drawn up. All waste to be disposed of offsite in designated
facilities.
Prior to vegetation clearing the required construction footprint o
) Limit should be fenced off/demarcated and all activities, including all Maintain PES of
Wetlands, D(lis.turbanm of disturbance to laydown areas and vehicle parking areas, should be located within the Ga-Selati Approved Design
riparian adjacent direct the fenced off/demarcated area. No vegetation disturbance to take riparian zone Drawings and
habitats and watercourse ; and other s
: development place outside the fenced off area. Report
watercourses habitat. . affected
Clearance of footprint. Minimise the extent of vegetation clearing to the smallest footprint
Vegetation. possible. watercourses

‘i“* JMA Consulting (Pty) Ltd
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Construction
Activity Aspect

Environmental
Component
Affected

Potential Impact
Description

Management
Objective/
Outcome

Standard to be
Achieved

Compliance with
Standards (Legal

Requirements)

Access Road Topsoil All topsoil removed during site preparation must be carefully
to MWSDF stripping and stockpiled and conserved for future rehabilitation as per soil
stockpiling. scientist recommendations.
Construction of
Access Road.
No hunting or collection of firewood should be allowed within the
natural habitats surrounding the construction site.
Limit extent of vegetation clearing.
Prevent concentration of flow along the access road by providing
Limit extent of regular opportunities for surface water flow to be discharged into
Increased vegetation adjacent vegetated areas. Maintain PES of
Wetlands, sedimentation in clearance and Discharge storm water into well vegetated areas outside riparian the Ga-Selati )
riparian adjacent limit sediment habitat, ideally with a minimum 32 m buffer area between riparian riparian zone Appr(.)ved Design
habitats and watercourses transport off habitat and the point of discharge. Install energy dissipaters and and other Drawings and
watercourses restfltlng m the erosion protection at points of discharge if necessary to prevent affected Report
gzgll‘;adtation development erosion. n - - watercourses
i site. Cleared areas outside direct development footprint should be re-
vegetated and seeded (where necessary) as soon as possible
following disturbance. Locally occurring, indigenous species should
Clearance of be used for revegetation.
Vegetation. Develop and implement an alien invasive species management plan Maintain PES of
Access Road Topsoil Wetlands, Establishment p 4 | onsite duringall phases of the proposed project. The plan should the Ga-Selati
to MWSDF stripping and riparian and Spread of ;e\l/.ent.sp rea follow a combined approach using both chemical and mechanical riparian zone Best Practise
stockpiling. habitats and Alien Invasive 01 aien 1m./aswe control methods. Monitoring should take place in disturbed areas, as | and other Guidelines
Construction of | watercourses Species. plant species. well as adjacent undisturbed areas. Periodic follow-up treatments, affected
Access Road. informed by regular monitoring. watercourses
All potentially harmful substances used on site should be stored in
bunded areas so that spills and leaks can be contained and no
contamination of soils or surface runoff occurs. Maintain PES of
Wetlands o Prevent Servicing and cleaning of vehicles to take place off site at designated | the Ga-Selati
riparian ' Contamination of | degradation of | ggilities off site. riparian zone Conditions/ quality
. Downstream habitat due to
habitats and Water Courses water quality Limi . . . and other as per WUL
watercourses - uallt imit storage of fuel and diesel on site to the minimum. affected
contamination.
Management plan for waste collection, storage and handling on site watercourses
must be drawn up. All waste to be disposed of offsite in designated
facilities.
Wetlands, Loss of L%mit Prior to vegetation clearing the required cor}st_r_ucti_on foo_tprint Maintain PES of _
- watercourse disturbance to should be fenced off/demarcated and all activities, including all ) Approved Design
riparian . . - . s the Ga-Selati :
Clearance of . habitat due to direct laydown areas and vehicle parking areas, should be located within o Drawings and
. X habitats and . . riparian zone
Pollution Vegetation. clearance of development the fenced off/demarcated area. No vegetation disturbance to take Report
. watercourses - . . and other
Control Dam Topsoil vegetation. footprint. place outside the fenced off area.
‘C"\“* JMA Consulting (Pty) Ltd Page 29
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(PCD) and
associated
infrastructure
(including silt
trap)

Pollution
Control Dam
(PCD) and
associated
infrastructure
(including silt
trap)

Construction
Activity Aspect

stripping and
stockpiling.
Construction of
PCD and
associated
infrastructures.

Clearance of
Vegetation.
Topsoil
stripping and
stockpiling.
Construction of
PCD and
associated
infrastructures.

Environmental
Component
Affected

Potential Impact
Description

Disturbance of
adjacent
watercourse
habitat.

Management
Objective/
Outcome

AGEMENT MEASURES TABLE - WETLANDS

Management Measures (Actions)

Minimise the extent of vegetation clearing to the smallest footprint
possible.

All topsoil removed during site preparation must be carefully
stockpiled and conserved for future rehabilitation as per soil
scientist recommendations.

No hunting or collection of firewood should be allowed within the
natural habitats surrounding the construction site.

Standard to be
Achieved

affected
watercourses

Compliance with
Standards (Legal

Requirements)

Wetlands,
riparian
habitats and
watercourses

Increased
sedimentation in
adjacent
watercourses
resulting in
habitat
degradation.

Limit extent of
vegetation
clearance and
limit sediment
transport off
the
development
site.

Design and implement a site-specific construction storm water
management plan prior to vegetation clearing that aims to minimise
the concentration of flow and increase in flow velocity, as well as
minimising sediment transport off site.

Minimise area of vegetation clearing.

Phase vegetation clearing activities to limit the area exposed at any
one time.

Major earthworks should preferably be undertaken during the dry
season (roughly from April to November) to limit erosion due to
rainfall runoff.

Install sediment barriers and/or low berms along the downslope
edge of cleared areas to trap sediments on site. Design of sediment
barriers should be such that expected flow velocities will not
damage the barriers or impair their function. Regular cleaning and
maintenance of the barriers should be undertaken.

Discharge storm water into well vegetated areas outside riparian
habitat, ideally with a minimum 32 m buffer area between riparian
habitat and the point of discharge. Install energy dissipaters and
erosion protection at points of discharge.

Cleared areas outside direct development footprint should be re-
vegetated and seeded (where necessary) as soon as possible
following disturbance. Locally occurring, indigenous species should
be used for revegetation. Regular monitoring and inspections at
rehabilitated sites should be undertaken to ensure successful
rehabilitation.

Maintain PES of
the Ga-Selati
riparian zone
and other
affected
watercourses

Approved Design
Drawings and
Report

Wetlands,
riparian
habitats and
watercourses

Fragmentation of
habitat.

Minimise
fragmentation
of riparian and
watercourse
habitat

Prior to vegetation clearing the required construction footprint
should be fenced off/demarcated and all activities, including all
laydown areas and vehicle parking areas, should be located within
the fenced off/demarcated area. No vegetation disturbance to take
place outside the fenced off area.

Minimise the extent of vegetation clearing to the smallest footprint
possible.

All topsoil removed during site preparation must be carefully
stockpiled and conserved for future rehabilitation as per soil
scientist recommendations.

Maintain PES of
the Ga-Selati
riparian zone
and other
affected
watercourses

Approved Design
Drawings and
Report
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Activity

Construction

Activity Aspect

Environmental
Component
Affected

CONSTRUCTION PHASE IMPA

Potential Impact

Description

Management
Objective/
Outcome

AGEMENT MEASURES TABLE - WE

Management Measures (Actions)

Standard to be
Achieved

Compliance with
Standards (Legal
Requirements)

No hunting or collection of firewood should be allowed within the
natural habitats surrounding the construction site.
Develop and implement an alien invasive species management plan Maintain PES of
Wetlands, Establishment p d on site during all phases of the proposed project. The plan should the Ga-Selati
riparian and Spread of ;exl{ent.spreg follow a combined approach using both chemical and mechanical riparian zone Best Practise
habitats and Alien Invasive 01 allen Invasive | - o ntrol methods. Monitoring should take place in disturbed areas, as | and other Guidelines
watercourses Species. plant species. well as adjacent undisturbed areas. Periodic follow-up treatments, affected
informed by regular monitoring. watercourses
All potentially harmful substances used on site should be stored in
Pollution Clearance of bunded areas so that spills and leaks can be contained and no
Control Dam Vegetation. Prevent contamination of soils or surface runoff occurs. Maintain PES of
(PCD) and Topsoil Wetlands, Contamination of | degradation of | Servicingand cleaning of vehicles to take place off site at designated | the Ga-Selati
associated stripping and riparian & facilities off site. riparian zone Conditions/ quality
pping p p q
. . . Downstream habitat due to —— - - —
infrastructure | stockpiling. habitats and Water Courses water quality Limit storage of fuel and diesel on site to the minimum. and other as per WUL
(including silt | Construction of | watercourses ’ o ] ] ] affected
trap) PCD and contamination. Management plan for waste collection, storage and handling on site watercourses
associated must be drawn up. All waste to be disposed of offsite in designated
infrastructures. facilities.
’Ci:u\ JMA Consulting (Pty) Ltd Page 31
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Table 5.1(h): Construction Phase Impact Management Measures Table - Air Qualit

Activity

Construction
Activity

Environmental

Component

CONSTRUCTION PHASE IMPA

Potential Impact
Description

AGEMENT MEASURES TABLE -

Management
Objective/Outcome

Management
Measures (Actions)

Standard to be Achieved

Compliance with
Standards (Legal

Aspect Affected Requirements)
Conditions and
targets as per
Increased dust deposition rate A change of more than Bosveld
at Foskor Mine, at Phalaborwa | Control through 10% fr%m the pre- Phosphates Air
Air Quality: Town, at PMC Mine, at Schalk implementing appropriate Monitor ambient conZtruCtion an ditions Quality
Dust Fallout Small Holdings, at Namakgale/ | dust suppression methods dust deposition rates. should result in an Management Plan,
Magnetite Makhushane and at and administrative measures. . . the Atmospheric
. . applicable adjustment o .
Waste Site Phalaborwa Industrial Area. Emission License
Disposal and National
Facility Standards
Access Roadto | 141 fargets s pr
MWSDF: clearing, Increased particulate Bosgvel d p
Pollutio'n excavation, concentration at Foskor Mine, Control through A change of more than Phosphates Air
earth moving | Air Quality: at Phalaborwa Town, at PMC . oug . . . 10% from the pre- P
Control Dam : . . implementing appropriate Monitor ambient . - Quality
& Particulate Mine, at Schalk Small Holdings, R . construction conditions
(PCD) and . . dust suppression methods PM1o concentrations. - Management Plan,
. engineering Matter at Namakgale/ Makhushane - . should result in an .
associated . and administrative measures. . . the Atmospheric
infrastructure and at Phalaborwa Industrial applicable adjustment Emission License
(including silt Area. and National
trap); Copper Standards
Flotation Plant Increased gaseous
concentration at Foskor Mine, Control through ensuring Maintain service No visibly abnormal
Air Quality: at Phalaborwa Town, at PMC mobile and stationary records for all mobile tailpipe e}:nissions in Auditing and ad
Gaseous Mine, at Schalk Small Holdings, | internal combustion and stationary accsl}éance with supplier hoc emission
Emissions at Namakgale/ Makhushane equipment is properly internal combustion specifications PP testing
and at Phalaborwa Industrial serviced and operated. equipment. P
Area.
f=\»"  JMA Consulting (Pty) Ltd Page 32
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5.2,

Activity

Activity
Aspect

Environmental
Component

Potential
Impact

Table 5.2(a): Operational Phase Impact Management Measures Table - Socio-Economic/Cultural

OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLES

MENT MEASURES TAB

Management
Objective/Outcome

Management Measures (Actions)

Standard to be Achieved

Compliance with
Standards (Legal

Affected Description Requirements)
Recruit workers of MWSDF from the local | Targeted % local None
Potential area. recruitment
Proposed Operation of increase in Optimise recruitment Targeted % of inputs
POS proposed Socio-Economic employmentand | oflabour and inputs - . (excluding water and
Activities L ) Maximise procurement of operational ..
activities income from local area. . electricity) procured (and None
o inputs from the local BPM area. .
opportunities. manufactured) in the local
area
. Support of local .
ration of . rtlocal nomi . L
Proposed Operation o . . economic Support local economic Facilitate the further beneficiation of
o proposed Socio-Economic development ) None None
Activities R development L materials.
activities i objectives.
objectives.
Limited grievances
Strict adherence air quality management received from local National Air Quality
measures. community; grievances Standards
resolved within a month
. . . Limited grievances
. Potential s . Establish and utilise a local forum that ed g
Operation of . . Minimise nuisance ) . received from local
Proposed . . increase in . represents the interests of adjacent . . None
L proposed Socio-Economic . factors (dust and noise) i community; grievances
Activities L nuisance factors s communities. e
activities - for local communities. resolved within a month
(dust and noise). - -
Register any complaints from the local .- .
) . Limited grievances
community through forum meetings .
. . received from local
(twice a year) and through a complaints . . None
. - community; grievances
register managed by the community N
O ) resolved within a month
liaison / SHEQ office.
Proposed Operation of Increased Contribute to Focus the local procurement programme Targeted % of non-core
POS roposed Socio-Economic economic diversification of the on non-core (non-mining related) inputs inputs procured from the None
Activities prop & p puts p
activities concentration. local economy. (e.g. maintenance, electrical). local economy
ration of Devel lan to minimi r
Proposed Operation o . . Increased local Minimise water evelopapia to minimise wate Targeted % of water use
S proposed Socio-Economic . consumption on the MWSDF, e.g. through . None
Activities L water use. consumptions. . reduction
activities water recycling.
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Table 5.2(b): Operational Phase Impact Management Measures Table - Soils, Land Use and Land Capabilit

Activity

Magnetite Waste
Site Disposal
Facility (MWSDF)

Operational
Activity

Disposal of

Environmental
Component Affected

Continued loss of in-situ
soil utilisation
potential/sterilisation of

Potential Impact
Description

On-going sterilisation of
in-situ and
stripped/stored (berms)
soil, loss of ecosystem

Management
Objective/Outcome

Manage and control
footprint area, storm
water controls (berms,

Maintain footprint area to minimum.

Manage erosion by promoting re-
vegetation of soil stockpiles.

Maintain storm water berms to prevent
contamination/ run-off.

Magnetite resource, possible services and potential . -
A . P channels) and potential for | Include soil management as part of
Waste on top contamination of in-situ for salinisation and/or R . . . .
1 . - R contamination from dirty routine auditable housekeeping.
of facility and stored soils. Change | contamination of in-situ water runoff and spillage N o be placed
of Land capability and and stored soils due to of material pitiag o "I’(as_lte materials to be placed on
Land Use. product ingress and/or ’ st.oc. pres. -
storm water runoff. Limit Y(?hlcle movement on stockpiles and
rehabilitated areas.
Sterilisation, loss of in- Manage erosion by promoting re-
situ soil utilisation On-going sterilisation of vegetation of soil stockpiles.
pott_enfli! alolr.lg d ”:'_Sltu ?indt (b Manage and control Maintain storm water berms to prevent
Reticulati re tlc.l;:ia 1th meé le- ¢ s r.1]ppe /fs otre } (t erms) footprint area, storm contamination/ run-off.
feRlC? ation ?utrll' ca 10ntan 4 0SS 0 sol ‘?t"e; O‘f’ p.rml. water controls (berms, Include soil management as part of
of Return ertility on store servitude of pipeline channels) erosion (water), | routine auditable housekeeping,
Water from materials. Possible and associated and compaction alon Limit vehicle movement on water
MWSDF contamination from infrastructure. Possible P 8

dirty water runoff on
stored and in-situ soils
along linear
infrastructure.

erosion (wind and
water) and compaction
of unprotected soils.

water servitudes (pipeline
and service road).

servitudes.

Maintain linear infrastructure (pipelines).

Standard to
be Achieved

Best Practice
Environmental
Option (BPEO)

Compliance with
Standards (Legal

Requirements)

Chamber of Mines
Guidelines and
Best Practice
Environmental
Option (BPEO)

Access Road to
MWSDF

Transport of
Material

Sterilisation and loss of
soils utilisation potential
on disturbed footprint,
de-nutrification (loss of
fertility), change of Land
Capability and possible
contamination.

Continued loss of soil
(ecosystem services),
land capability due to
uncontrolled erosion,
compaction and the
potential for salinisation
and/or contamination
by vehicle movement.

Manage and

control /prevent further
loss and contamination of
resource. Minimise and
maintain footprint of
impact and monitor and
audit soil stockpiles and
berms as part of
management plan.

Maintain footprint area to minimum.

Manage erosion by promoting re-
vegetation of soil stockpiles.

Maintain storm water berms to prevent
contamination/ run-off.

Limit vehicle movement to access road.

Any leaks and spillages are to be reported
to the relevant personnel, after which the
area is to be cleaned up accordingly.

Best Practice
Environmental
Option (BPEO)

Chamber of Mines
Guidelines and
Best Practice
Environmental
Option (BPEO)

Pollution Control
Dam (PCD) and
associated
infrastructure

Reticulation
of
contaminated
Storm Water
Runoff

Sterilisation and loss of
in-situ soil utilisation
potential, de-
nutrification and
possible contamination
of stored and in-situ
soils. Permanent change
of Land Use.

On-going sterilisation of
in-situ and stored
(berms) soil associated
with PCD footprint and
surrounds. Ingress and
erosion (water leakage)
of unprotected soils.

Manage and control
footprint area, storm
water controls (berms,
channels) and potential for
contamination from
spillage and dirty water
runoff and overflow.

Maintain footprint area to minimum.

Maintain storm water berms to prevent
contamination/ run-off.

Manage erosion by promoting re-
vegetation of soil stockpiles.

Best Practice
Environmental
Option (BPEO)

Chamber of Mines
Guidelines and
Best Practice
Environmental
Option (BPEO)

Y~ &
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Operational
Activity
Aspect
(including silt
trap)

OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - SOILS, LAND USE AND LAND CAPABILITY

Environmental
Component Affected

Potential Impact
Description

Management
Objective/Outcome

Management Measures (Actions)

Limit vehicle movement on stockpiles and
rehabilitated areas.

Sterilisation and loss of
in-situ soil utilisation

On-going sterilisation of
in-situ and stored

Manage and control of

Maintain footprint area to minimum.

Maintain storm water berms to prevent

Standard to
be Achieved

Compliance with
Standards (Legal
Requirements)

Pollution Control Storage.of potential, de- materials associated footprint area, storm contamination/ run-off, . Ch.amb.er of Mines
Dam (PCD) and contaminated . ; . . water controls (berms, : Best Practice Guidelines and
\ nutrification and with PCD footprint and . Manage erosion by promoting re- - >
associated Storm Water o P channels), erosion (water) 8 v p & Environmental | Best Practice
inf Runoff contamination of in-situ | surrounds. Ingress and and compaction associated | vegetation of soil stockpiles. ion (BPE Envi |
n rastr.uctu.re soils. Permanent change | erosion (water leakage) . p - - X Option ( 0) nvllronmenta
(including silt in Land Use of unprotected soils with PCD. Limit vehicle movement on stockpiles and Option (BPEO)
trap) ’ ’ rehabilitated areas.
Sterilisation and loss of
in-situ soil utilisation Continued loss of soil Manage and control Maintain footprint area to minimum. Chamber of Mines
potential, de- e footprint area, storm . N
. . . . resource and utilization Best Practice Guidelines and
Copper Flotation Extraction of nutrification/loss of . o water controls (berms, . .
. . potential, contamination . Environmental | BestPractice
Plant Copper stored soil fertility and dams and channels) and Any leaks and spillages are to be reported

contamination. Change
of Land Capability and
Land Use.

of footprint soils by
operational activities.

potential for
contamination.

to the relevant personnel, after which the
area is to be cleaned up accordingly.

Option (BPEO)

Environmental
Option (BPEO)

o\
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Table 5.2(c): Operational Phase Impact Management Measures Table - Groundwater

OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - GROUNDWATER

Activity

Operational
Activity

Environmental
Component
Affected

Potential Impact Description

Management
Objective/

Management Measures (Actions)

Monitor groundwater resource quality at dedicated

Standard to be
Achieved

Compliance with
Standards (Legal

Requirements)

Deterioration of the groundwater Control b weathered zone monitoring boreholes adjacent to the No deterioration ngﬁglgrsm/er WUL
Disposal of resource quality due to the monitoriri, MWSDF. (Resource Directed Measure) in groundwater 4 P
magnetite Groundwater: infiltration of soluble Foun dwa%t;er Any adverse trends in the groundwater quality recorded resource quality
waste on top Quality contaminants into the subsurface guality adiacent from the dedicated groundwater monitoring boreholes from leaching of

Magnetite of facility through the footprint of the go the faci{i ty are to be reported and assessed, followed by the the facility National Water Act

Waste Site facility. ’ development of a site specific groundwater remediation materials

Disposal plan. (Resource Directed Measure)

Facility Avoid by Responsible engineer to inspect and record the status / . . .

(MWSDF) Reticulation Deterioration of the sroundwater diverting and integrity of the storm water canals. (Source Control il\rllo izierﬁl?;ztgn ngﬁg’lzzs/ er WUL
of Groundwater: resource quality duegto the capturing Measure) resgource uality ! P
contaminated Quality ' infil tratio?l of contaminated contaminated Monitor groundwater resource quality and quantity from inﬁlgration of
Storm Water storm water runoff. storm water (water levels) at dedicated weathered zone monitoring contaminated Conditions/
Runoff ’ runoff to the boreholes adjacent to the MWSDF (Resource Directed storm water quality as per WUL

PCD. Measure)
Avoid b Responsible personnel to inspect the transport vehicles No deterioration N/A
Deterioration of the groundwater reventsi/n for potential spillage risks. (Source Control Measure) in groundwater
Access Road Transport of Groundwater: resource quality due to seepage pre 8 . resource quality
- ; : . . spillages of Any spillages are to be reported to the relevant personnel, :
to MWSDF Material Quality or leaching of material spilled > . ) . . from seeping of
duri material during after which the area is to be cleaned up accordingly. o N/A
uring transport. the facility
transport. (Source Control Measure) -
materials
No contaminated water should be used for dust Conditions/
. . . suppression on internal roads unless authorised in the No deterioration .
Deterioration of the groundwater | Avoid by not WUL in groundwater quality as per WUL
Internal Dust Groundwater: :r?fsi(l)tli;iieogujfllct(}),ndtlal;tiiat?: d gg;lrtl:gminate d Monitor and report the quality (quarterly) and quantity resource quality Conditions/
Roads Suppression Quality water used for dust suppression water for dust (monthly) of water used for dust suppression. (Source from seeping of uality as per WUL
on internal road surfacr:ep suppression Control Measure) contaminated v
' PP ' Continue monitoring the groundwater resource quality. water Conditions/
(Resource Directed Measure) quality as per WUL
Avoid by Responsible engineer to inspect and record the status / . . i
Reticulation Deterioration of the groundwater | diverting and integrity of the storm water canals. (Source Control il\rllo (izie;;‘);ztgn Cﬁ;ﬁg]lgrsls/er WUL
of Groundwater: resource quality due to the capturing Measure) re sgource uality q P

Pollution contaminated Quality ' infiltration of spilled contaminated Monitor groundwater resource quality and quantity from in ﬁlf[lration of

Control Dam Storm Water contaminated water or seepage storm water (water levels) at dedicated weathered zone monitoring contaminated Conditions/

(PCD) and Runoff from cracks or breaks of canals. runoff to the boreholes adjacent to the PCD. (Resource Directed quality as per WUL

g storm water

associated PCD. Measure)

infrastructure

including silt Reticulation Deterioration of the groundwater Responsible engineer to inspect and record the status / No deterioration N/A

trap of PCD water | Groundwater: resource quality due to the Avoid by integrity of the pipeline. (Source Control Measure) in groundwater
from PCD to Quality ' infiltration of spilled preventing spills | Any leaks and spillages are to be reported to the relevant resource quality
Plant contaminated water from cracks from pipeline. personnel, after which it should be repaired accordingly. from infiltration of N/A

or breaks in the pipeline. (Source Control Measure) spilled PCD water
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OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - GROUNDWATER

Activity

Operational
Activity
Aspect

Environmental
Component
Affected

Potential Impact Description

Management
Objective/
Outcome

Management Measures (Actions)

Standard to be
Achieved

Compliance with
Standards (Legal
Requirements)

Responsible engineer to inspect and record the status / Conditions/
Pollution D . . fth g integrity of the dam. (Source Control Measure) quality as per WUL
Control Dam eterloratlonlp td € gtroun.“water Avoid by lining The water level in the dam is to be operated below the No deteriorati
(PCD) and Storage of ;i?;ggﬁgﬁoﬁ . lclgnsafr]:iln:tge? the PCD to calculated Maximum Operating Level (MOL) at all times. inogrsuer:;?/\rzzt:;n National Water Act
associated i .
infi contaminated Grou.ndwater. water from and/or the infiltration preventany (Source Control Measure) — - resource quality
In l‘aSt_l‘llCtl_ll‘e Storm Water Quality of soluble contaminants into the seepage of Implement groundwater monitoring plan adjacent to the from infiltration of | National Water Act
including silt Runoff subsurface through the footprint contaminated PCD. (Resource Directed Measure) PCD water
trap of the dam. water. Monitor groundwater resource quality and quantity '
(water levels) at dedicated boreholes adjacent to the PCD. National Water Act
(Resource Directed Measure)
Any spillages are to be reported to the relevant personnel, | No deterioration Conditions/
- . after which the area is to be cleaned up accordingly. in groundwater .
Copper . Contamination of groundwater Avoid by ) quality as per WUL
. Extraction of | Groundwater: ) f . (Source Control Measure) resource quality
Flotation Copper Quali due to seepage of spillages of preventing spills from infiltration of
Plant PP ty chemicals used in the plant. in the plant. Implement groundwater monitoring plan adjacent to the lant process Conditions/
plant. (Resource Directed Measure) p P quality as per WUL
water.
/ \ onsultin t age
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Table 5.2(d): Operational Phase Impact Management Measures Table - Surface Water

OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - SURFACE WATER

Activity

Operational
Activity Aspect

Environmental
Component
Affected

Potential Impact Description

Deterioration in surface water
resource quality due to spillages

Management
Objective/Outcome

Prevent spillages from the

Management
Measures (Actions)

Construct and

Standard to be
Achieved

Construct as per
approved design.

Compliance with
Standards (Legal

Requirements)

construction.

Dlsposa.l of Surface Water: and st.lb.sequent runoff . MWSDF by implementing operate the MWSDF Provide as-built Apprc.)ved Design
Magnetite Waste Qualit containing soluble contaminants approved desien and sound | as per approved drawings upon Drawings and Report.
on top of facility Y from the MWSDF across the pprov g berapp £s up GISTM Standards.
. : L operational plan. design. completion of
Magnetite Waste surface into the receiving .
. . g construction.
Site Disposal surface draining features.
Facility (MWSDF) Construct as per
Collection of Reduction in the quantity of the Construct anq approved design. .
X . e operate the dirty ) ) Approved Design
contaminated Surface Water: surface water resource due to Avoid by minimising the . Provide as-built .
. . . . o water containment . Drawings and Report.
runoff water Quantity the capturing of rainfall on the footprint of the facility. system as per the drawings upon GISTM Standards
from MWSDF MWSDF. approved design. Egnmslzlitclgr; I?f
Deterioration in surface water Bosveld WUL surface
resource quality due to spillages water quality objectives
Access Road to Transport of Surface Water: and Sl_,lb_sequent runoff of vyater Prevent splll_ages onto soil Ac_tlvate prompt No residual magnetite as well as NEMWA Norms
: . containing soluble contaminants | through a spillages control spillage clean-up and Standards GN 331
MWSDF Material Quality . on surface. s
across the surface into the and clean-up procedure. procedure. Remediation of
receiving surface drainage Contaminated Land and
features. Soil Quality.
Deterioration in surface water
resource quality due to spillages Construct as per
Reticulation of from the PCD and subsequent Prevent spillages from the approved design. .
R R . Construct and ) ) Approved Design
contaminated Surface Water: runoff of PCD return water PCD by implementing Provide as-built .
Storm Water Quality containing soluble contaminants | approved design and sound operate the PCD as drawings upon Drawings and Report.
Pollution Control R . per approved design. A GISTM Standards.
Dam (PCD) and Runoff across the surface into the operational plan. completion of
am { a receiving surface drainage construction.
associated features
infrastructure - Construct
(including silt trap) o L onstruct as per .
Storage of Contamination of the surface Prevent by maintaining Keen PCD levels low approved design. Approved Design
contaminated Surface Water: water resource due to spillages PCD water level at an b r}; fUrn DUMbIng to Provide as-built Drawings and Report.
Storm Water Quality of contaminated water from elevation below peak Y return pumping drawings upon GISTM Standards. NWA
the plant. .
Runoff dam. storage volume. completion of GN704.

Copper Flotation
Plant

Extraction of
Copper

Surface Water:

Quality

Contamination of the surface
water resource due to spillages
of contaminated water from
dirty water systems.

Prevent by maintaining
clearance of vegetation and
obstructions from
conveyance systems.

Clean and maintain
storm water
conveyance channels
and systems regularly
and keep free of
obstructions.

Construct as per
approved design.
Provide as-built
drawings upon
completion of
construction.

Approved Design
Drawings and Report.
GISTM Standards. NWA
GN704.
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OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - TERRESTRIAL ECOLOGY

Operational

Activity Environmental Potential Impact Management Standard to be Compliance with

Component Description Objective/Outcome Management Measures (Actions) Achieved Standards (Legal

Affected Requirements)

Activity

Disposal of

Contamination of

Regularly inspect and maintain all facilities and

Minimise potential

associated with PCD and

programme.

that are informed by regular monitoring.

magnetite downstream riparian Cont}" 01.1mpac.t .through infrastructure associated with waste storage and incidents of Norms and
. ) continuing facility . Standards
waste on top habitats resulting from . RO conveyance. seepage/spills
s Flora & Fauna: . maintenance. Minimise
of facility & ) spills or seepage of . e
. . Habitat and and remedy impacts . . Minimise risk of
Reticulation ) ) waste and/or . Develop and implement an emergency pollution . .
X Diversity . through effective . potential pollution Norms and
Magnetite of Return contaminated water ; response and clean-up plan for any waste/pollution . )
. response planning and . seepage/spills entering | Standards
Waste Site Water from from MWSDF and/or implementation leakages and spills. into the environment
Disposal MWSDF water infrastructure. p )
Facility Develop and implement an alien invasive species
(MWSDF) Establishment and Control potential control programme that includes a combined Minimise populations Alien and Invasive
. spread of alien invasive impacts by approach using both chemical and mechanical of on-site alien invasive | Species
General Flora: Habitat . . . . - . .
. . . species resulting from implementing an control methods, and periodic follow-up treatments species Regulations
disturbances and Diversity . . - > . N
general disturbances invasive species that are informed by regular monitoring.
associated with MWSDF. | programme. Revegetate disturbed areas using locally occurring Minimise exposed soil Best Practise
indigenous grass and tree species. surfaces Guidelines
The environmental manager should be trained and Minimise human- .
) s . . Sl s . Best Practise
available to manage any wildlife-human interactions. | wildlife interactions
As appropriate, barriers should be erected to prevent | Minimise potential for
Control potential fauna gaining access to infrastructure/facilities trapping of wildlife in Best Practise
impacts by actively where they may be injured or trapped. infrastructure/facilities
Direct mortality and managing fauna-human | A low-speed limit (recommended 20-40 km/h) On-site Health and
Access Road Transport of Fauna: disturbance of fauna as interactions, and should be enforced on-site to reduce wildlife- Saf Best Practise
to MWSDF Material Diversity a consequence of vehicle | implementing collisions. afety
collisions. minimisation measures | The handling, poisoning and killing of on-site fauna
and awareness training | by workers and contractors must be strictly Minimise incidents of
for all on-site workers. | prohibited. Employees and contractors should be : : .
) hunting/snaring by on- | Best Practise
made aware of the presence of, and rules regarding .
. ) . . site workers
fauna, through suitable induction training and on-
site signage.
Reticulation - Regularly inspect and maintain all facilities and Minimise potential
Contamination of . . . . o Norms and
of L Control impact through | infrastructure associated with waste storage and incidents of
. downstream riparian - - . Standards
contaminated . . continuing facility conveyance. seepage/spills
habitats resulting from ) O
. Storm Water Flora & Fauna: . maintenance. Minimise
Pollution ) spills or seepage of . P
Runoff & Habitat and and remedy impacts . . Minimise risk of
Control Dam . . waste and/or . Develop and implement an emergency pollution . .
Storage of Diversity . through effective . potential pollution Norms and
(PCD) and . contaminated water . response and clean-up plan for any waste/pollution . .
g contaminated response planning and : seepage/spills entering | Standards
associated from PCD and/or water . . leakages and spills. . .
. Storm Water . implementation. into the environment
infrastructure infrastructure.
. . X Runoff
(including silt - - - — - -
trap) Storage of Establishment and Control potential Develop and implement an alien invasive species
contarminated | Flora: Habitat spread of alien invasive impacts by control programme that includes a combined Minimise populations Alien and Invasive
" . species resulting from implementing an approach using both chemical and mechanical of on-site alien invasive | Species
Storm Water and Diversity - . - > L . .
Runoff general disturbances invasive species control methods, and periodic follow-up treatments species Regulations
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OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - TERRESTRIAL ECOLOGY

Environmental
Component
Affected

Compliance with
Standards (Legal
Requirements)
Best Practise

Guidelines

Operational
Activity
Aspect

Standard to be
Achieved

Potential Impact
Description

Management

Objective/Outcome Management Measures (Actions)

associated
infrastructure.

Revegetate disturbed areas using locally occurring
indigenous grass and tree species.

Minimise exposed soil
surfaces

Table 5.2(f): Operational Phase Impact Management Measures Table - Aquatic Ecosystems
GEMENT MEASURES TABLE - AQUATIC ECO

Activity

Operational
Activity

Environmental
Component

OPERATIONAL PHASE IMPACT M

Potential Impact
Description

Management
Objective/Outcome

Management Measures (Actions)

Standard to be Achieved

Compliance with
Standards (Legal

____ Aspect ___ Affected - __Requirements) _
Continue current bi-annual aquatic Ensure no decline current
biomonitoring programme for Bosveld PES compared to DWS, 2014
Phosphates, in collaboration with Palabora | and the baseline conditions. Conditions/
Copper and Foskor and implement Surface water quality to be quality as per WUL
updates as per monitoring plan proposed complaint with resource
for project. quality objectives.
Remedy by monitoring Should significant elevated EC/TDS
Changes/ deterioration restored surface run-off concentrations be recorded within the Ga- Ensure data is within
Surface Water: of water quality (i.e. patterns and erosion Selati and/or major discrepancies between | baseline conditions. Surface Conditions/
Quality within the Ga-Selati gulleys. Maintain suitable the up and downstream sites be noted, water quality to be complaint uality as per WUL
Disposal of River). bufferzones around these should be flagged immediately and with resource quality quality as p
Magnetite watercourses. Bosveld Phosphates should be notified objectives.
Waste on top immediately.
of facility Avoid non-perennial bodies of water such Ensure data is within
as artificial drainage lines on site, artificial baseline conditions. Surface Conditi
Magnetite wetlands and floodplain depressions on water quality to be complaint on .mons/
Waste Site the Bosveld Phosphates property where with resource quality quality as per WUL
Disposal possible. objectives.
Facility Continue current bi-annual aquatic Ensure no decline current
(MWSDF) T biomonitoring programme for Bosveld PES compared to DWS, 2014
. Maintain suitable . . . . o -,
Aquatic biota Loss of e.ct?loglcal bufferzones around Phosphates, in collabora‘tlon with Palabora | and the baseline cqndltlons. Con(.htlons/
communities. Copper and Foskor and implement Surface water quality to be quality as per WUL
watercourses. - . .
updates as per monitoring plan proposed complaint with resource
for project. quality objectives.
Potential
spillage/leakage of Remedy by monitoring Continue current bi-annual aquatic Ensure no decline current
contaminated water restored surface run-off biomonitoring programme for Bosveld PES compared to DWS, 2014
Surface Water: from reticulation/ pipes patterns and erosion Phosphates, in collaboration with Palabora | and the baseline conditions. Conditions/
Reticulation of | Quality and subsequently gulleys. Maintain suitable Copper and Foskor and implement Surface water quality to be quality as per WUL
Return Water contamination directly bufferzones around updates as per monitoring plan proposed complaint with resource
from MWSDF into the adjacent surface watercourses. for project. quality objectives.
water resources.
Aquatic biota Loss of ecological Continue current bi-annual aquatic Ensure no decline current Conditions/
communities. biomonitoring programme for Bosveld PES compared to DWS, 2014 quality as per WUL
’@u\ JMA Consulting (Pty) Ltd Page 40
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Operational
Activity

Environmental
Component
Affected

OPERATIONAL PHASE IM

Potential Impact
Description

Management
Objective/Outcome

Maintain suitable
bufferzones around
watercourses.

Phosphates, in collaboration with Palabora
Copper and Foskor and implement
updates as per monitoring plan proposed
for project.

Standard to be Achieved

and the baseline conditions.
Surface water quality to be
complaint with resource
quality objectives.

Compliance with
Standards (Legal

Requirements)

Degradation of the
aquatic ecosystems due

Maintain suitable
bufferzones around
watercourses. Control by

Continue current bi-annual aquatic
biomonitoring programme for Bosveld
Phosphates, in collaboration with Palabora

Ensure no decline current
PES compared to DWS, 2014
and the baseline conditions.

Conditions/

communities.

watercourses.

Access Road Transport of Surface Water: to sediment mobilisation, . ) Copper and Foskor and implement Surface water quality to be quality as per WUL
: . . cleaning spillage from oo . .
to MWSDF Material Quality run-off from the site and . updates as per monitoring plan proposed complaint with resource
. ) haulage ways and vehicles . : L
potential erosion. for project. quality objectives.
. regularly.
Degradation of the s
. Control potential impacts . . .
aquatic ecosystems due by implementing dust Routine checks for signs of erosion. Best Practise
Access Road Transport of Surface Water: to sediment mobilisation, v imp 5 Maintain service roads to avoid erosion No visible signs of erosion S
: . . control measures on all - i Guidelines
to MWSDF Material Quality run-off from the site and dirt roads and excessive dust formation.
potential erosion. .
Continue current bi-annual aquatic Ensure no decline current
biomonitoring programme for Bosveld PES compared to DWS, 2014
Phosphates, in collaboration with Palabora | and the baseline conditions. Conditions/
Copper and Foskor and implement Surface water quality to be quality as per WUL
updates as per monitoring plan proposed complaint with resource
for project. quality objectives.
. . L Should significant elevated EC/TDS .
Changes/deterioration of | Remedy by monitoring concentrations be recorded within the Ga- Ensure no decline current
water qlfallity (within the | restored surface r.un—off Selati and/or major discrepancies between PES Compal‘e_d to DWS_, _2014 -
Surface Water: Ga-Selati River) as well patterns and erosion : and the baseline conditions. Conditions/
> . o - the up and downstream sites be noted, Surf N lity to b li WUL
Quality asa decrea.se in general gulleys. Maintain suitable these should be flagged immediately and urface water qua ity to be quality as per
water quality bufferzones around Bosveld Phosphates should be notified complaint with resource
parameters. watercourses. immediately. quality objectives.
Reticulation of Runoff into the PCD should be routinely
Pollution contaminated monitored for acidity/alkalinity and TDS No visible signs of leakages, Conditions/
Control Dam Storm Water as an early warning for potential increases seepage quality as per WUL
(PCD) and Runoff in discharge water.
associated Repair damaged structures immediately to | No visible signs of leakages, Conditions/
infrastructure avoid excessive spills. seepage quality as per WUL
(including silt Continue current bi-annual aquatic Ensure no decline current
trap) biomonitoring programme for Bosveld PES compared to DWS, 2014
Phosphates, in collaboration with Palabora | and the baseline conditions. Conditions/
Copper and Foskor and implement Surface water quality to be quality as per WUL
L £ ecological Maintain suitable updates as per monitoring plan proposed complaint with resource
Aquatic biota 0ss ot ecologica bufferzones around for project. quality objectives.

Avoid non-perennial bodies of water such
as artificial drainage lines on site, artificial
wetlands and floodplain depressions on
the Bosveld Phosphates property where
possible.

No visible signs of surface
water ponding

Best Practise
Guidelines
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)

Consutting

JMA Consulting (Pty) Ltd
Confidential. All rights reserved.

Page 41



OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - AQUATIC ECOSYSTEMS

Operational Environmental Compliance with

Potential Impact

Management

Activity

Pollution
Control Dam
(PCD) and
associated
infrastructure
(including silt
trap)

Activity
Aspect

Storage of
contaminated
Storm Water
Runoff

Storage of
contaminated
Storm Water
Runoff

Component
Affected

Surface Water:
Quality

Description

Potential
spillage/leakage from
storage and
subsequently
contamination directly
into the adjacent surface
water resources.

Objective/Outcome

Remedy by monitoring
restored surface run-off
patterns and erosion
gulleys. Maintain suitable
bufferzones around
watercourses. Prevent by
maintaining PCD water
levels as to avoid overflow

during high rainfall events.

Remedy by monitoring

Management Measures (Actions)

Continue current bi-annual aquatic
biomonitoring programme for Bosveld
Phosphates, in collaboration with Palabora
Copper and Foskor and implement
updates as per monitoring plan proposed
for project.

Standard to be Achieved

Ensure no decline current
PES compared to DWS, 2014
and the baseline conditions.
Surface water quality to be
complaint with resource
quality objectives.

Standards (Legal
Requirements)

Conditions/
quality as per WUL

Avoid non-perennial bodies of water such

Potential restored surface run-off as artificial drainage lines on site, artificial No visible si fsurf Best Practi
spillage/leakage from patterns and erosion wetlands and floodplain depressions on o visibie ;l.gns ot surtace e.sd ll.ﬂac se
storage and gulleys. Maintain suitable the Bosveld Phosphates property where water ponding Guidelines
subsequently bufferzones around possible.
Surface Water: contamination directly watercourses. Prevent by
Quality into the adjacent surface | maintaining PCD water Repair damaged structures immediately to | No visible signs of leakages, Conditions/
water resources. levels as to avoid overflow avoid excessive spills seepage quality as per WUL
during high rainfall events.
Continue current bi-annual aquatic Ensure no decline current
Maintain suitable biomonitoring programme for Bosveld PES compared to DWS, 2014
Loss of ecological Phosphates, in collaboration with Palabora | and the baseline conditions. Conditions/

Aquatic biota

communities.

bufferzones around
watercourses.

Copper and Foskor and implement
updates as per monitoring plan proposed
for project.

Surface water quality to be
complaint with resource
quality objectives.

quality as per WUL
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Table 5.2

Operational

Activity
Aspect

Environmental
Component
Affected

: Operational Phase Impact Management Measures Table - Wetlands

OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - WE

Potential
Impact
Description

Management

Objective/Outcome

Management Measures (Actions)

Standard to
be Achieved

Compliance
with
Standards
(Legal
Requirements)

Focus mitigation measures on the successful isolation of dirty water
areas and the separation of clean and dirty water areas. The MWSDF,
PCD and any other areas exposed to contaminants must be designated
dirty water areas and isolated from the surrounding catchment.
Develop and implement a detailed water management plan. Ensure all
Limit water quality contaminated surface runoff from the MWSDF facility is captured on Maintain PES
. . i isolati site. Install seepage interception measures to prevent seepage of f the Ga-
Disposal of L Water quality fmpact }.Jy Isolating . page I p p cpag oft ¢ Ga .
. Wetlands, riparian - - contaminants from contaminated water into downslope watercourses. No dirty water may | Selati Conditions/
magnetite . deterioration . . h . s .
habitats and . . water resources and be discharged on site unless meeting the RQO requirement of the Ga- riparian zone | quality as per
waste on top in adjacent . . . : N
L watercourses controlling Selati and/or Olifants River, as applicable. and other WUL
of facility watercourses. . - - - —
contaminants at Develop and implement a water quality and biomonitoring plan. Sucha | affected
source. monitoring plan must detail the process to be followed in responding watercourses
to any contamination of adjacent watercourses being observed.
Develop a groundwater monitoring plan to investigate potential
Magnetite groundwater contamination plumes. Develop suitable mitigation
Waste Site measures to prevent such pollution plumes from reaching the Ga-Selati
Disposal River.
Facility Undertake monthly visual inspections of the reticulation
(MWSDF) infrastructure.
Reticulation infrastructure must include flow monitoring technology
that will allow for leaks and pipe bursts to be identified immediately.
. . Pumping must be stopped immediately following identification of a L
Flmlt \;vste.r q]uz:_llty leak or burst. Relevant authorities must be notified within 24 hours of Mfil}?tagn PES
Reticulation . Water quality rmpac N y 1solating any pipe burst or significant leak. o (,3 a "
Wetlands, riparian . . contaminants from - - - Selati Conditions/
of Return . deterioration Immediate clean-up and repair of any erosion damage or water L .
habitats and ) . water resources and R : riparian zone | quality as per
Water from in adjacent : resource contamination caused by pipe bursts.
watercourses controlling - - - — and other WUL
MWSDF watercourses. : Undertake monthly visual inspections of the pipelines to ensure
contaminants at ; . i affected
optimal operation and to check for any erosion damage along the
source. ) 5" watercourses
route. Inspections to be undertaken as walkdown surveys within
watercourse areas.
Develop and implement a water quality and biomonitoring plan. Such a
monitoring plan must detail the process to be followed in responding
to any contamination of adjacent watercourses being observed.
Limit water quality Undertake monthly visual inspections of the access road and any spills Maintain PES
Water quality impact by isolating or litter must be cleaned-up. of the Ga-
Wetlands, riparian rqua contaminants from Immediate clean-up and rehabilitation of any larger spills or accidents. Selati Conditions/
Access Road to | Transport of habitats and deterioration " d L li
MWSDF Material abitats an in adjacent water resources an Develop a Standard Operating Procedure (SOP) for the loading of riparianzone | quality as per
watercourses watercourses. controll.mg trucks and transport of material. Such an SOP must include measures and other WUL
contaminants at that reduce risk of spillage (e.g. by setting limits on loading capacity, affected
source. use of tarpaulins etc, as applicable). watercourses
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Activity

Operational
Activity
Aspect

Environmental
Component
Affected

OPERATIONAL PHASE IMPA

Potential
Impact
Description

Management

Objective/Outcome

AGEMENT MEASURES TABLE - WE

Management Measures (Actions)

Standard to
be Achieved

Compliance

with
Standards
(Legal
Requirements)

Develop and implement a water quality and biomonitoring plan. Such a
monitoring plan must detail the process to be followed in responding
to any contamination of adjacent watercourses being observed.
Monthly visual inspections of the reticulation infrastructure must be
undertaken.
Reticulation infrastructure must include flow monitoring technology
that will allow for leaks and pipe bursts to be identified immediately.
. . Pumping must be stopped immediately following identification of a .
Reticulati .L1m1t \;vste.r qluz:.llty leak or burst. Relevant authorities must be notified within 24 hours of lVIfaLI}?tagn PES
eticulation L Water quality Impact by Isolating any pipe burst or significant leak. of the Ga- .
of Wetlands, riparian . . contaminants from - - - Selati Conditions/
. - deterioration Immediate clean-up and repair of any erosion damage or water N .
contaminated | habitats and ) . water resources and s : riparian zone | quality as per
in adjacent . resource contamination caused by pipe bursts.
Storm Water watercourses Watercourses controlling Undertak thiv visuali v Fthe bivelines T and other WUL
Runoff " | contaminants at ndertake monthly visual inspections of the pipelines to ensure affected
optimal operation and to check for any erosion damage along the
source. ) 5" watercourse
route. Inspections to be undertaken as walkdown surveys within
. watercourse areas.
Pollution - - - —
Control Dam Develop and implement a water quality and biomonitoring plan. Such a
(PCD) and monitoring plan must detail the process to be followed in responding
associated to any contamination of adjacent watercourses being observed.
infrastructure Focus mitigation measures on the successful isolation of dirty water
(including the areas and the separation of clean and dirty water areas. The MWSDF,
silt trap) PCD and any other areas exposed to contaminants must be designated
dirty water areas and isolated from the surrounding catchment.
I . Develop and implement a detailed water management plan. Install .
Limit water quality D: - s p . Maintain PES
. . . seepage interception measures to prevent seepage of contaminated
. impact by isolating : ; . of the Ga-
Storage of - Water quality . water into downslope watercourses. No dirty water may be discharged - "
. Wetlands, riparian . . contaminants from . h ) ; Selati Conditions/
contaminated . deterioration on site unless meeting the RQO requirement of the Ga-Selati and/or N .
habitats and ) ) water resources and . . > riparian zone | quality as per
Storm Water in adjacent . Olifants River, as applicable.
watercourses controlling - - - — and other WUL
Runoff watercourses. . Develop and implement a water quality and biomonitoring plan. Such a
contaminants at e ; . . affected
monitoring plan must detail the process to be followed in responding
source. o . - watercourses
to any contamination of adjacent watercourses being observed.
Develop a groundwater monitoring plan to investigate potential
groundwater contamination plumes. Develop suitable mitigation
measures to prevent such pollution plumes from reaching the Ga-Selati
River.
Focus mitigation measures on the successful isolation of dirty water
areas and the separation of clean and dirty water areas. The Copper
Floatation Plant and any other areas exposed to contaminants must be
Limit water quality designated dirty water areas and isolated from the surrounding Maintain PES
Water quality | impact by isolating catchment. of the Ga-
Copper Extraction of Wetlands, riparian | deterioration contaminants from Selati
Flotation Plant | Copper habitats and in adjacent water resources and Develop and implement a detailed water management plan. Plan must riparian zone
watercourses watercourses. | controlling ensure all contaminated surface runoff from the Copper Floatation and other
’Ci:“‘ JMA Consulting (Pty) Ltd Page 44
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Activity

Operational
Activity
Aspect

Environmental
Component
Affected

OPERATIONAL PHASE IMPACT

Potential
Impact
Description

Management

Objective/Outcome

AGEMENT MEASURES TABLE - WE

Management Measures (Actions)

Standard to
be Achieved

Compliance
with
Standards
(Legal
Requirements)

contaminants at Plant is captured on site. Install seepage interception measures to affected Conditions/
source. prevent seepage of contaminated water into downslope watercourses. watercourses quality as per
No dirty water may be discharged on site unless meeting the RQO WUL
requirement of the Ga-Selati and/or Olifants River, as applicable.
Limit water quality Develop and implement a water quality and biomonitoring plan. Sucha | Maintain PES
Extraction of Wetlands, riparian | Water quality impact by isolating monitoring plan must detail the process to be followed in responding of the Ga-
Copper Copper habitats and deterioration contaminants from to any contamination of adjacent watercourses being observed. Selati
Flotation Plant watercourses in adjacent water resources and . i i i riparian zone
watercourses. | controlling Develop a groundwat_er monitoring plan to investigate p(_)t_entl_al and other
contaminants at groundwater contamination plumes. Develop suitable mltlgatlon | affected Conditions/
source. measures to prevent such pollution plumes from reaching the Ga-Selati watercourses | quality as per
River. WUL
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Table 5.2(h): Operational Phase Impact Management Measures Table - Air Qualit

OPERATIONAL PHASE IMPACT MANAGEMENT MEASURES TABLE - AIR QUALITY

Activity

Operational
Activity
Aspect

Environmental
Component
Affected

Potential Impact Description

Increased dust deposition rate at Foskor

Management
Objective/Outcome

Management
Measures
(Actions)

Standard to be
Achieved

Compliance with
Standards (Legal
Requirements)

Magnetite Waste Site Mine.
Disposal Facility Increased dust deposition rate at Ach ¢ Conditions and
(MWSDF); Access ) Phalaborwa Town. change ot more targets as per
Extraction of — Control through than 10% from
Road to MWSDF; Increased dust deposition rate at PMC . . : Bosveld Phosphates
. copper; . implementing Monitor the pre- . .
Pollution Control . . Mine. . . . Air Quality
Dam (PCD) and transport and Air Quality: Dust — appropriate dust ambient dust construction Management Plan
. disposal of Fallout Increased dust deposition rate at Schalk suppression methods | deposition conditions S
associated . Small Holdi . . . the Atmospheric
. magnetite mall Holdings. and administrative rates. should result in S .
infrastructure licabl Emission License
(including the silt waste Increased dust deposition rate at measures. an applicable and National
trap); Copper Namakgale/ Makhushane. adjustment Standards
Flotation Plant Increased dust deposition rate at
Phalaborwa Industrial Area.
Increased particulate concentration at
Magnetite Waste Site Foskor Mine.
D]\ils\/l;os;:‘ Fz::ility Increased particulate concentration at A change of more Conditions and
(MWSDF); Access Extraction of Phalaborwa Town. Control through than 10% from targets as per
Road to MWSDF; I - - ) . Bosveld Phosphates
. copper; . . ncreased particulate concentration at PMC | implementing . the pre- ; h
Pollution Control Air Quality: : : Monitor . Air Quality
transport and ) Mine. appropriate dust . construction
Dam (PCD) and . 1 of Particulate - - - h ambient PM1o - Management Plan,
associated dlsposa_ o Matter Increased partlcul_ate concentration at suppression met_ ods concentrations. conditions . the Atmospheric
infrastructure magnetite Schalk Small Holdings. and administrative shouldl_resu]lt in Emission License
(including the silt waste Increased particulate concentration at measures. an applicable and National
trap); Copper Namakgale/ Makhushane. adjustment Standards
Flotation Plant Increased particulate concentration at
Phalaborwa Industrial Area.
Increased gaseous concentration at Foskor
Magnetite Waste Site Mine.
Disposal Facility Increased gaseous concentration at
(MWSDF); Access . Phalaborwa Town. Control through Maintain No visibly
Road to MWSDF; Extraction of ; ensuring mobile and service records | abnormal
oadt ; copper; ) ) Increased gaseous concentration at PMC uring m ¢ no
Pollution Control ! Air Quality: Mi stationary internal for all mobile tailpipe .
transport and ine. ; ) i . Auditing and ad hoc
Dam (PCD) and . Gaseous - combustion and stationary | emissions in - .
: disposal of o Increased gaseous concentration at Schalk . . . . emission testing
associated . Emissions > equipment is properly | internal accordance with
. magnetite Small Holdings. : . .
infrastructure waste - serviced and combustion supplier
(including the silt Increased gaseous concentration at operated. equipment. specifications
trap); Copper Namakgale/ Makhushane.
otation Plant ncreased gaseous concentration at
Fl ion Pl I dg i
Phalaborwa Industrial Area.
onsultin t age
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5.3.

Table 5.3(a): Decommissioning and Closure Phase Impact Management Measures Table - Socio-Economic/Cultural

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLES

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - SOCIO-ECONOMIC/CULTURAL

Environmental Potential Y P—— Compliance with
Activity Activity Aspect Component Impact _vanag Management Measures (Actions) Standard to be Achieved Standards (Legal
L Objective/Outcome ;
Affected Description Requirements)
Prepare the workforce at least a year in Targeted % of workers None
advance of the imminent closure of facilities. placed in jobs after closure
Mak , as far ible, of worker: h
ake use, as far possible, of workers atthe Targeted % of workers
plant and the local labour force to assist with o None
. : s placed in jobs after closure
T the dismantling of the facilities.
Proposed Decommissioning Job and income Minimise local job Develop mechanisms to assist employees,
o and closure of Socio-Economic velop . ployees,
Activities A losses. losses. prior to retrenchment date in the transition
proposed activities X
phase after closure of the operations e.g. .
g . . . . 70% of workers placed in
providing assistance in accessing available . None
. . . - . jobs after closure
and suitable jobs with associated companies
or plants in the reclamation group, providing
reference letters, assist with CV preparation.
. . Limited grievances received
Liaise on a regular basis with the relevant 5 . . . .
. ; from local community; National air quality
. A . community forum during the - L
o Potential Minimise nuisance A grievances resolved within a standards
Decommissioning ) ) decommissioning phase.
Proposed . . increase in factors (dust and month.
L and closure of Socio-Economic . . — - -
Activities . nuisance factors noise) for local Limited grievances received
proposed activities . i .
(dust and noise). | communities. N . . from local community;
Maintain grievances register. - s None
grievances resolved within a
month.
Decommissionin; o . . . .
Proposed eco ssioning . . Permanent loss Minimise loss of local Formulate and implement an alternative land- | Visual restoration of the Closure and
s and closure of Socio-Economic . . -
Activities - of land. land. use and rehabilitation plan. project area. Rehabilitation Plan
proposed activities
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Table 5.3(b): Decommissioning and Closure Phase Impact Management Measures Table - Soils, Land Use and Land Capabili

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - SOILS, LAND USE AND LAND CAPABILITY

Environmental Compliance with

Decommissioning Potential Impact Management NeLGENGRG

Activity

Activity Aspect

Component
Affected

Description

Loss of soil nutrients

Objective/Outcome

Management Measures (Actions)

Landscape facility to be free draining, cap with
saprolitic sub-base and cover with utilisable
(stockpiled soils) soil.

Stockpiled utilisable soil must be redistributed in
a manner that achieves an approximate uniform
stable thickness consistent with the approved
post development end land use and to attain a

be Achieved

Standards (Legal
Requirements)

Re-Vegetate)

vegetation, hydrocarbon
spills from vehicles,
compaction and dust.

contamination. Monitor
and manage erosion.

Revegetate disturbed areas using locally
occurring indigenous grass and tree species.

Rectify erosion promptly to ensure that the soil is
not washed away and that erosion gulleys do not
develop prior to vegetation establishment.

Manage movement of people, animals and traffic
over rehabilitated land.

Decommissioning while in storage free draining surface profile.
Magnetite of Facility (Flatten ' storage, - - - Chamber of Mines
. . contamination by dirty e Determine the nutrient status and chemistry of . -
Waste Site and Shape Side e Cap and close facility as e A . Best Practice Guidelines and Best
. Land Capability water used for the utilisable materials and based on the analysis, . -
Disposal Slopes, Install o per approved closure s N Environmental | Practice
i . . and Land Use rehabilitated /re- e fertilisers must be applied if necessary. . :
Facility Suitable Capping . and rehabilitation plan. - - Option (BPEO) | Environmental
) : vegetation, hydrocarbon Revegetate disturbed areas using locally :
(MWSDF) Liner, Resoil, Re- : . e . Option (BPEO)
Vegetate) spills from vehicles, occurring indigenous grass and tree species.
compaction and dust. Implement erosion control measures (rock
cladding/ vegetative cover) to ensure that the
soil is not washed away and that erosion gulleys
do not develop prior to vegetation establishment.
Manage movement of people, animals and traffic
over rehabilitated land.
Perform a contaminated land assessment to
determine if soils are polluted.
Determine and implement suitable remediation
options.
Stockpiled utilisable soil must be redistributed in
a manner that achieves an approximate uniform
. . stable thickness consistent with the approved
Loss of soil nutrients ) post development end land use and will attain a
o while instorage, Replacement of_sonls, free draining surface profile. Chamber of Mines
Decommissioning B contamination by dirty mor.p.hology, soil Determine the nutrient status and chemistry of Best Practice Guidelines and Best
?c;«[a‘s;\s;sl]l)(;‘ad of g%?ld (Flagten_l LagziCaga[l]nhty Witel:_ll]_:eg go/r ferttl_lfl_ty iind  residual the utilisable materials and based on the analysis, | Environmental | Practice
0 and Shape, Resoil, and Land Use rehabilitated/re- rectification of residua fertilisers must be applied if necessary Opti :
. ption (BPEO) | Environmental

Option (BPEO)
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DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - SOILS, LAND USE AND LAND CAPABILITY

Decommissioning
Activity Aspect

Environmental

Component
Affected

Potential Impact
Description

Management

Objective/Outcome

Management Measures (Actions)

Standard to
be Achieved

Compliance with
Standards (Legal
Requirements)

Perform a contaminated land assessment to
determine if soils are polluted.
Determine and implement suitable remediation
options.
o Where possible backfill and compact dam
Decommlssmnmg footprint, landscape facility to be free draining.
g? glzln;gglewatermg Stockpiled utilisable soil must be redistributed in
Pollution Removal olf Losls of soil nutrients a manner that achiev.es an approximate uniform
Control Dam contaminated while in storage, stable thickness consistent with the approvgd Chamber of Mines
: . contamination by dirty Decommission and post development end land use and will attain a . T
(PCD) and sediment on basin, . o free draini P file Best Practice Guidelines and Best
associated Removal of liner, Land Capability water.u.sed for close facility per ree rallnlng sur ac.e profile. : Environmental | Practice
X . and Land Use rehabilitated/re- approved closure and Determine the nutrient status and chemistry of . .
infrastructure | contaminated . e . . . Option (BPEO) | Environmental
(including silt | sediment and vegetatlon, hyd.rocarbon rehabilitation plan. the .u.tlhsable materials .and. based on the analysis, Option (BPEO)
trap) underlaying layers, spills frolm vehicles, fertilisers must be applied if necessary.
Flatten and Shape compaction and dust. Revegetate disturbed areas using locally
Dam Walls, Resoil, occurring indigenous grass and tree species.
Re-Vegetate) Implement erosion control measures (rock
cladding/ vegetative cover) to ensure that the
soil is not washed away and that erosion gulleys
do not develop prior to vegetation establishment.
Manage movement of people, animals and traffic
over rehabilitated land.
Perform a contaminated land assessment to
determine if soils are polluted.
Determine and implement suitable remediation
options.
Stockpiled utilisable soil must be redistributed in
Loss of soil nutrients a manner that achieves an approximate uniform
Decommissioning while in storage, stable thickness consistent with the approved Chamber of Mines
Copper of Plant (Demolish B contamination by dirty Decomm_ls_smn and post dev_el_opment end lan_d use and will attain a Best Practice Guidelines and Best
Flotation .and remove Land Capability water.u.sed for close facility per free draining surface profile. Environmental | Practice
infrastructure, and Land Use rehabilitated/re- approved closure and Determine the nutrient status and chemistry of . .
Plant . e y Option (BPEO) | Environmental
Flatten and Shape, vegetation, hydrocarbon | rehabilitation plan. the utilisable materials and based on the analysis, Option (BPEO)
Resoil, Re-Vegetate) spills fro.m vehicles, fertilisers must be applied if necessary. P
compaction and dust. Revegetate disturbed areas using locally
occurring indigenous grass and tree species.
Implement erosion control measures (rock
cladding/ vegetative cover) to ensure that the
soil is not washed away and that erosion gulleys
do not develop prior to vegetation establishment.
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Table 5.3(c): Decommissioning and Closure Phase Impact Management Measures Table - Groundwater

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - GROUNDWATER

Decommissionin, L T EE L Potential Impact Management Standard to be (g BT A
Activity . . g Component - mp _anag Management Measures (Actions) . Standards (Legal
Activity Aspect Description Objective/Outcome Achieved R
Affected Requirements)
Monitor groundwater resource quality at dedicated No Conditions/
Masgnetite Decommissioning of Deterioration of the weathered zone monitoring boreholes adjacent to the deterioration uality as per WUL
Wags te Site Facility (Flatten and groundwater resource Control by facility. (Resource Directed Measure) in groundwater 4 P
Disposal Shape Side Slopes, Groundwater: quality due to the monitoring Any adverse trends in the groundwater quality resource
Facli)lit Install Suitable Quality leaching of residual groundwater quality | recorded from the dedicated groundwater monitoring quality from Conditions/
(MWSgF) Capping Liner, Resoil, materials during adjacent facility. boreholes are to be reported and assessed, followed by | leaching of the wality as per WUL
Re-Vegetate) decommissioning. the development of a site specific groundwater facility quality as p
remediation plan. (Resource Directed Measure) materials
Deterioration of the Responsible personnel to inspect the construction
Stop and control by . . .
groundwater resource : . vehicles for potential fuel leaks. (Source Control No spillages No
Decommissioning of quality lcr(l)snpsi:lt:lltl:lt?on Measure) and
Access Road Road (Flatten and Groundwater: due to spillages and vehicles regularl subsequent
to MWSDF Shape, Resoil, Re- Quality infiltration of fuel guary Any leaks and spillages are to be reported to the seepage into
and also cleaning ) )
Vegetate) (hydrocarbons) from ) relevant personnel, after which the area is to be the No
spillage from .
the fuel tanks of hicl larl cleaned up accordingly. (Source Control Measure) groundwater
construction vehicles. vehicles reguiarly.
Deterioration of the No contaminated water should be used for dust No Conditions/
groundwater resource suppression on internal roads unless authorised in the | deterioration uality as per WUL
quality due to the Avoid by not using WUL. in groundwater q P
Internal . Groundwater: infiltration of contaminated water Monitor and report the quali uarterly) and resource .
p quality (q y
Dust Suppression ) . . . . Conditions/
Roads Quality contaminated water for dust quantity (monthly) of water used for dust suppression. | quality from uality as per WUL
used for dust suppression. (Source Control Measure) leaching of the quality as p
suppression on internal Continue monitoring the groundwater resource facility
road surface. quality. (Resource Directed Measure) materials
Decommissioning of Monitor groundwater resource quality at dedicated Conditions/
Dam (Dewatering of weathered zone monitoring boreholes adjacent to the uality as per WUL
the dam, Removal of facility. (Resource Directed Measure) No quality as p
. contaminated Deterioration of the deterioration
(Péz:::lrt(l)?ll;am sediment on basin, groundwater resource Control by in groundwater
(PCD) and Removal of liner, Groundwater: quality due to the monitoring Any adverse trends in the groundwater quality resource
associated contaminated Quality leaching of residual groundwater quality | recorded from the dedicated groundwater monitoring quality from Conditions/
infrastructure sediment and materials during adjacent facility. boreholes are to be reported and assessed, followed by | leaching of the wality as per WUL
underlaying layers, decommissioning, the development of a site specific groundwater facility quality as p
Flatten and Shape remediation plan. (Resource Directed Measure) materials
Dam Walls, Resoil, Re-
Vegetate)
Monitor groundwater resource quality at dedicated No Conditions/
Decommissioning of Deterioration of the weathered zone monitoring boreholes adjacent to the deterioration uality as per WUL
Copper Plant (Demolish and groundwater resource Control by plant area. (Resource Directed Measure) in groundwater 4 P
Fl(ﬂgtion remove Groundwater: quality due to the monitoring Any adverse trends in the groundwater quality resource
Plant infrastructure, Flatten | Quality leaching of residual groundwater quality | recorded from the dedicated groundwater monitoring quality from Conditions/
and Shape, Resoil, Re- materials during adjacent facility. boreholes are to be reported and assessed, followed by | leaching of the 32“1 1225 or WUL
Vegetate) decommissioning. the development of a site specific groundwater facility quality as p
remediation plan. (Resource Directed Measure) materials
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Table 5.3(d): Decommissioning and Closure Phase Impact Management Measures Table - Surface Water

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - SURFACE WATER

Activity

Decommissioning Activity
Aspect

Environmental
Component
Affected

Potential Impact
Description

Contamination of the surface

Management
Objective/Outcome

Management Measures
(Actions)

Decommission and close

Standard to
be Achieved

Surface water

Compliance with
Standards (Legal
Requirements)

Bosveld WUL

. Decommissioning of Facility water resource due to Control impact on surface the MWSDF during the quality to be N
Magnetite Waste . . . . f decommissioning and
. X (Flatten and Shape Side Slopes, | Surface Water: increased sediment load from | water resource quality dry season. Cap and compliant
Site Disposal . . . . . o . closure procedures.
o Install Suitable Capping Liner, Quality MWSDF covered slopes through sediment load close facility as per with resource ;
Facility (MWSDF) . . . . Surface Water quality
Resoil, Re-Vegetate) directly into the surface control plan. approved closure and quality
RO L2 Standards as per WUL.
water resource. rehabilitation plan. objectives
Deterioration of the surface
water resource quality as a
result of increased erosion Control impact on surface Surface water
. ) . . Bosveld WUL
introducing elevated water resource quality quality to be N
. : . Implement dust control . decommissioning and
Access Road to C Surface Water: sediment load into the through sediment load ) compliant
Decommissioning of haul road . . measures on all dirt . closure procedures.
MWSDF Quality surface drainage features and | control plan as well as a with resource :
: . . roads. . Surface Water quality
as a result of diesel and oil spillages control and clean- quality
. ) N Standards as per WUL.
spillages into storm water up procedure. objectives
flowing into the surface
drainage features.
e Ensure that demolition
Decommissioning of Dam and removal of
Pollution Control (Dewatering of the dam, Deterioration of the surface . Surface water
) : . infrastructure does not < Bosveld WUL
Dam (PCD) and Removal of contaminated water resource quality as a Control impact on surface quality to be Lo
N . . . . . encroach upon . decommissioning and
associated sediment on basin, Removal of | Surface Water: result of increased erosion water resource quality L compliant
. . - ) . . . . remaining natural . closure procedures.
infrastructure liner, contaminated sediment Quality introducing elevated through sediment load . . with resource :
. . . . ) . vegetation. Sediment ; Surface Water quality
(including silt and underlaying layers, Flatten sediment load into the control plan. . quality
- . trap netting to be Lo Standards as per WUL.
trap) and Shape Dam Walls, Resoil, surface drainage features. ) . objectives
established during
Re-Vegetate) .
revegetation of area.
Ensure that demolition
. . nd removal of
Deterioration of the surface a dremoval o Surface water
e : . infrastructure does not < Bosveld WUL
Decommissioning of Plant water resource quality as a Control impact on surface quality to be .
. X . - . encroach upon . decommissioning and
Copper Flotation (Demolish and remove Surface Water: result of increased erosion water resource quality L compliant
) . . . . remaining natural ; closure procedures.
Plant infrastructure, Flatten and Quality introducing elevated through sediment load . . with resource :
. . . vegetation. Sediment . Surface Water quality
Shape, Resoil, Re-Vegetate) sediment load into the control plan. . quality
. trap netting to be N Standards as per WUL.
surface drainage features. ) . objectives
established during
revegetation of area.
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Table 5.3(e): Decommissioning and Closure Phase Impact Management Measures Table - Terrestrial Ecolo

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - TERRESTRIAL ECOLOGY

Environmental

Decommissioning Component

Potential Impact Management

Activity

Activity Aspect

Affected

Description

Objective/Outcome

Stop and control

Management Measures (Actions)

Regularly inspect and maintain all facilities

Standard to be
Achieved

Minimise potential

Compliance with
Standards (Legal

Requirements)

Flora: Habitat
and Diversity

spread of alien
invasive species
resulting from
disturbances caused
by decommissioning
activities.

Modify, control and
stop potential impacts
by implementing an
invasive species
programme.

combined approach using both chemical and

ggs;sz;z:;on of impact through and infrastructure associated with waste incidents of gt(;:g::dnsd
- . continuing facility storage and conveyance. seepage/spills
Flora & Fauna: riparian habitats maintenance, and
. resulting from o : Minimise risk of
Habitat and minimise and remedy . . .
. . seepage of waste . Develop and implement an emergency potential pollution
Diversity impacts through . . Norms and
. . and/or . pollution response and clean-up plan for any seepage/spills
Magnetite Decommissioning of . effective response : b 2o Standards
) e contaminated water . waste/pollution leakages and spills. entering into the
Waste Site Facility (Flatten and Shape planning and ;
A N from MWSDF. : . environment
Disposal Side Slopes, Install implementation.
Facility Suitable Capping Liner, . Develop and implement an alien invasive
(MWSDF) Resoil, Re-Vegetate) Establishment and species control programme that includes a Minimise

populations of on-

Alien and Invasive

. L . I . Species
mechanical control methods, and periodic site alien invasive P .
. . Regulations
follow-up treatments that are informed by species
regular monitoring.
Revegetate disturbed areas using locally Minimise exposed Best Practise
occurring indigenous grass and tree species. soil surfaces Guidelines

Establishment and
spread of alien

Modify, control and

Develop and implement an alien invasive
species control programme that includes a
combined approach using both chemical and

Minimise
populations of on-

Alien and Invasive

Walls, Resoil, Re-Vegetate)

Flora: Habitat

invasive species

stop potential impacts

and Diversity resulting from by implementing an
disturbances caused | invasive species
by decommissioning | programme.

activities.

combined approach using both chemical and

Access Road Decommissioning of Roafi Flora: Habitat 1nvasive species stop potentlalilmpacts mechanical control methods, and periodic site alien invasive Spec es.
(Flatten and Shape, Resoil, . . resulting from by implementing an . . Regulations
to MWSDF and Diversity - . . . follow-up treatments that are informed by species
Re-Vegetate) disturbances caused | invasive species .
S regular monitoring.
by decommissioning | programme. - - — -
activities Revegetate disturbed areas using locally Minimise exposed Best Practise
occurring indigenous grass and tree species. soil surfaces Guidelines
Contamination of Regularly inspect and maintain all facilities Minimise potential
Stop and control . . . o Norms and
downstream : and infrastructure associated with waste incidents of
R . impact through . Standards
riparian habitats - s storage and conveyance. seepage/spills
. continuing facility
resulting from .
Flora & Fauna: maintenance, and e
. . seepage of waste o Minimise risk of
Decommissioning of Dam Habitat and minimise and remedy . . .
. : . . and/or . Develop and implement an emergency potential pollution
Pollution (Dewatering of the dam, Diversity . impacts through . . Norms and
. contaminated water . pollution response and clean-up plan for any seepage/spills
Control Dam Removal of contaminated effective response ' h o Standards
. X from PCD and . waste/pollution leakages and spills. entering into the
(PCD) and sediment on basin, . planning and X
iated R 1 ofli associated water implementation environment
i m iner, . .
assoclate €moval ol lner, infrastructure. P
infrastructure | contaminated sediment - — -
. . . . . Develop and implement an alien invasive
(including silt | and underlaying layers, Establishment and species control programme that includes a Minimise
trap) Flatten and Shape Dam spread of alien Modify, control and P prog Alien and Invasive

populations of on-

. L . S . Species
mechanical control methods, and periodic site alien invasive P .
X . Regulations
follow-up treatments that are informed by species
regular monitoring.
Revegetate disturbed areas using locally Minimise exposed Best Practise
occurring indigenous grass and tree species. soil surfaces Guidelines

Y~ &
)

Consutting

JMA Consulting (Pty) Ltd
Confidential. All rights reserved.

Page 52



DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - TERRESTRIAL ECOLOGY

Compliance with

Environmental
Component
Affected

Potential Impact Management Standard to be

Decommissioning .
Description Objective/Outcome L EREECTO1E . GO (G ) Achieved

Activity Aspect Standards (Legal

Activity
Requirements)

. Develop and implement an alien invasive
Establishment and . . L
e . . species control programme that includes: a Minimise . .
Decommissioning of Plant spread of alien Modify, control and : . . . Alien and Invasive
. ) ) . L combined approach using both chemical and populations of on- .
Copper (Demolish and remove . invasive species stop potential impacts . L . C ) Species
. ) Flora: Habitat . : . mechanical control methods, and periodic site alien invasive .
Flotation infrastructure, Flatten and . R resulting from by implementing an . . Regulations
. and Diversity - . . X follow-up treatments, informed by regular species
Plant Shape, Resoil, Re- disturbances caused | invasive species monitoring
Vegetate by decommissionin rogramme. — - —— -
8 ) aZtivities & | prog Revegetate disturbed areas using locally Minimise exposed Best Practise
' occurring indigenous grass and tree species. soil surfaces Guidelines
f= s JMA Consulting (Pty) Ltd Page 53
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Table 5.3

: Decommissioning and Closure Phase Impact Management Measures Table - Aquatic Ecosystems

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - AQUATIC ECOSYSTEMS

Activity

Decommissioning
Activity Aspect

Environmental
Component
Affected

Potential Impact
Description

Management
Objective/Outcome

Management Measures (Actions)

Maintain service roads to avoid erosion

Standard to be
Achieved

No visible signs of

Compliance with
Standards (Legal

Requirements)

Best Practise

. Decommissioning of and excessive dust formation. erosion Guidelines
Magnetite e - - -
. Facility (Flatten and Control by Continue current bi-annual aquatic :
Waste Site . . . . R . ) N Ensure no decline
R Shape Side Slopes, Surface Water: Potential spillage/leakage maintaining suitable | biomonitoring programme for Bosveld
Disposal . . . . s . . . current PES s
Facility Install Suitable Capping | Quality from demolished facility. bufferzones around Phosphates, in collaboration with compared to DWS Conditions/
(MWSDF) Liner, Resoil, Re- watercourses. Palabora Copper and Foskor and 2015 and the ! quality as per WUL
Vegetate) implement updates as per monitoring . i
. baseline conditions
plan proposed for project.
Maintain service roads to avoid erosion Routine checks for Best Practise
Control by and excessive dust formation. erosion Guidelines
_ Degradation of the aql{atic maintaining suitable [~ Tl aquatic Ensure no decline
Surfa.lce Water: ecosy§tenlls due to sediment bufferzones arounfi biomonitoring programme for Bosveld e PES
Quality n}oblllsatlon, rL.m—off frlom the waterc.tjurs.e:s. Avoid Phosphates, in collaboration with O oo DWS Conditions/
site and potential erosion. ?y rtmr?uznsmg the Palabora Copper and Foskor and 201: and the ’ quality as per WUL
T ootprint. : -
Decommissioning of implement updates as.per monitoring baseline conditions
Access Road to | Road (Flatten and plan proposed for project.
MWSDF Shape, Resoil, Re- Loss/ or alteration of habitat:
Vegetate) mal.nly 1n-.stream .char.mel Continue current bi-annual aquatic .
habitat - limited riparian - N Ensure no decline
; . . Control by biomonitoring programme for Bosveld
habitat. Increase in erosion I . . . . current PES .
. . A A maintaining suitable | Phosphates, in collaboration with Conditions/
Aquatic habitat within the riparian zone. compared to DWS, .
. ) bufferzones around Palabora Copper and Foskor and quality as per WUL
Increased sedimentation . - 2014 and the
R . watercourses. implement updates as per monitoring . e
smothering in-stream habitats lan proposed for project baseline conditions
and reducing availability of plan prop project.
biotopes.
Maintain service roads to avoid erosion No visible signs of Best Practise
Rem.edy.by and excessive dust formation. erosion Guidelines
Decommissioning of Potential spillage/leakage ;rlll?‘rflzizzrligi 2::;%’
issioni 3 Continue current bi-annual aquatic .
Dam (Dewatering of the | Surface Water: from decommissioning of patterns and erosion | o d Ensure no decline
A . dam, dewatering, leakage of biomonitoring programme for Bosveld
Pollution dam, Removal of Quality . . . gulleys. Control by : : : current PES .
- . contaminated sediments in e . Phosphates, in collaboration with compared to DWS Conditions/
Control Dam contan_nnated sediment adjacent Ga-Selati. maintaining suitable | pojapora Copper and Foskor and 201;3 e e 2 quality as per WUL
(PCD) and on basin, Removal of bufferzones around implement updates as per monitoring baseline conditions
fissomated llne'r, contaminated watercourses. plan proposed for project.
infrastructure sediment and
(including the underlaying layers, Continue current bi-annual aquatic
silt trap) Flatten and Shape Dam biomonitoring programme for Bosveld Ensure no decline
; Control by . . .
Walls, Resoil, Re- . R . Phosphates, in collaboration with current PES -
o Loss of ecological maintaining suitable Conditions/
Vegetate) Aquatic biota o Palabora Copper and Foskor and compared to DWS, .
communities. bufferzones around . o quality as per WUL
implement updates as per monitoring 2014 and the
watercourses. . . s
plan proposed for project. baseline conditions
‘Mf\* JMA Consulting (Pty) Ltd Page 54

s

Consutting

Confidential. All rights reserved.



DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - AQUATIC ECOSYSTEMS

Decommissioning ) Potential Impact Management . Standard to be Compliance with
o Component - Y Management Measures (Actions) 5 Standards (Legal
Activity Aspect Description Objective/Outcome Achieved .
Affected Requirements)
Maintain service roads to avoid erosion No visible signs of Best Practise
o and excessive dust formation. erosion Guidelines
Decommissioning of Control by
Plant (Demolish and ) X ) R . Continue current bi-annual aquatic .
Coppe.r remove infrastructure, Surfa}ce Water: Potential sp'lllage/ lezill.(age maintaining suitable | 1 omonitoring programme for Bosveld (l;:lrllslirnetlgz;a gleclme
Flotation Plant Flatten and Shape Quality from demolished facility. bufferzones around Phosphates, in collaboration with Conditions/
: § watercourses. compared to DWS, .
Resoil, Re-Vegetate) Palabora Copper and Foskor and 2014 and the quality as per WUL
implement updates as per monitoring . .
. baseline conditions
plan proposed for project.
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: Decommissioning and Closure Phase Impact Management Measures Table - Wetlands

DECOMMISSIONING AND CLOSURE PHASE IMPACT MANAGEMENT MEASURES TABLE - WETLANDS

Activity

Magnetite Waste
Site Disposal
Facility
(MWSDF),
Access Road to
MWSDF,
Pollution
Control Dam
(PCD) and
associated
infrastructure
(including the
silt trap) and
Copper Flotation
Plant

Decommissionin
g Activity Aspect

Decommissioning
of Facility (Flatten
and Shape Side
Slopes, Install
Suitable Capping
Liner, Resoil, Re-
Vegetate)

Environmenta
1 Component
Affected

Wetlands,
riparian
habitats and
watercourses

Potential
Impact
Description

Destruction and
disturbance of
watercourse
habitat.
Increased
se