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COPYRIGHT

This heritage impact assessment (HIA) report and the associated palaeontological desktop study (PDS)
report (including all the associated data, project results and recommendations) whether manually or
electronically produced, forms part of the submission in addition to any other subsequent reports or
project documents, such as the inclusion in the Environmental Impact Assessment (EIA) and the
Environmental Management Programme report (EMPr) documents for which it is intended for totally
vest with the authors, Dr Morris Sutton and the company he represents; viz. NGT Holdings (Pty) Ltd
(hereafter referred NGT). This limitation is with exception to Zitholele Consulting (Pty) Ltd (hereafter

referred to as Zitholele) and Eskom Holdings SOC Ltd (hereafter referred to as Eskom).

The limitation for the transmission of the report includes, both manually and electronically without
changing or altering the report’s results and recommendations, shall also be lifted for the purposes of
submission, circulation and adjudication by the relevant heritage management authorities (the South
African Heritage Resources Agency (SAHRA) and Limpopo Heritage Resources Authority (LIHRA)), the

Department of Environmental Affairs (DEA) and the Department of Water and Sanitation (DWS).

NGT takes full liability for its specialists working on the project for all the social impact assessment
related matters. We will not take any liability for any other environmental related issues or challenges

for the project other than those services appointed for - these are the liability of the client.
This report has been compiled by NGT on behalf of Zitholele and Eskom. The views expressed in this

report are entirely those of the author and no other interest was displayed during the decision-making

process for the project.
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EXECUTIVE SUMMARY

NGT was appointed by Zitholele to make amendments to the HIA study and a PIA study conducted for
site selection process for the Medupi Waste Disposal Facility which was submitted to Zitholele in
February 2016. The site selection process focused on three sites, namely Site 2, Site 12 and Site 13,
and it aimed at selecting the most suitable site for the handling and disposal of various waste stream
that are by-products of the proposed Flue Gas Desulphurisation (FGD) technology at Medupi, which is
proposed to be retrofitted in the six units currently under construction at Medupi Power Station. The
aim of the FGD technology is to reduce the amount of Sulphur Dioxide (SO,) emitted from coal fired
power stations; Medupi with its six units as a coal fired powered station. From this study, (Revision 01
HIA), two potential graves sites were identified on Site 13 and Site 12 built environment ruins of no
heritage significance were identified (Annexure 1 — Revision 01 Heritage Impact Assessment Study

Executive Summary with Conclusions and Recommendations).

In 2017, however, there were amendment to the project scope of works; Eskom decided on utilising
the existing and licensed Ash Disposal Facility to dispose of ash and gypsum. It proposed a railway yard
within the Medupi footprint for offtake of lime and handling of commercial gypsum. Within the
footprint temporary storage facilities for hazardous salts and sludge have also been proposed. These
new developments prompted the amendments to Revision 01 HIA and the development of the current
HIA report (Revision 02). This HIA is site-specific HIA to the Medupi footprint, which also contains the
site for the proposed railway yard and the existing and licensed ADF (Annexure 3 — Revised Project
Scope of Works). The current study results and conclusions are also informed by the Phase Il HIA study
and heritage public participation process (PPP) undertaken within the Medupi PS footprint by Mbofho
Consulting and Project Managers; this HIA attempted to reconstruct the environment prior to
construction of Medupi and through heritage PPP with the affected community remapped the areas
known to have contained graves that were accidentally disturbed or desecrated with the construction

of Medupi.
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Conclusions:

It is concluded that there are no heritage and archaeological resources identified within the
area proposed for the railway yard, limestone storage and associated infrastructure and the
Medupi PS FGD technology construction sites as well as the AFD. The land in which the
proposed construction activities have been transformed from previous construction activities
at Medupi Power Station.

There were also no heritage and archaeological resources around the existing and licensed
ADF ash disposal facility — during the survey of the ADF the site were already constructed.

The assessment of historic maps of the area Medupi PS also did not yield any burial grounds or
graves as well as stone walls and historic buildings. However, the assessment of a Phase Il HIA
report by Mbofho Consulting and Project Manager yielded burial grounds and graves as well as
areas that are known to have contained graves (e.g. Figure 13 -15).

Based on the findings made by Mbofho Consulting and Project Managers one cannot rule out
the subterranean burial grounds and graves since in some areas they identified areas with soil
heaps that are reportedly to have been dumped on top of graves. NGT was not part of this
Phase Il HIA study conducted on site; it therefore not take full responsibility or liability for any
issues that were raised and addressed in this report other than to make reference to it as an
important document to consider in dealing with heritage issues at Medupi PS. may be
addressed by the current heritage social consultation on site.

It is concluded, that based on the exiting engineering drawings of the proposed FGD
technology development footprint and its survey thereof that there are no archaeological or
heritage resources. Like with the railway yard and the existing and licensed ADF facility the
land in which the proposed FGD technology is to be constructed is already transformed
through previous construction activities. Once more NGT was not part of this Phase Il HIA
study conducted on site; it therefore not take full responsibility or liability for any issues that
were raised and addressed in this report other than to make reference to it as an important
document to consider in dealing with heritage issues at Medupi PS. may be addressed by the

current heritage social consultation on site.

HIA prepared on behalf Zitholele Consulting and Eskom Holdings



Recommendations

It is recommended that Eskom should continue with the implementation of Phase 2 HIA
recommendations made by Mbofho Consulting and Project Managers which state that:

o Eskom should consider constructing a memorial on site to memorialized the names of
those whose graves were accidentally disturbed during the construction of Medupi PS
six units and the associated infrastructure. All the names and surnames of those who
were buried in areas that have been reconstructed as per Figure 13, 14 and 15 should be
included in the memorial. This will be in addition to cleansing ceremonies and other
cultural practices that have already been undertaken such as repatriation of spirits.

A general recommendation with transcend heritage issues at Medupi PS is that, project
proponents and environmental consultants alike, should always involve heritage consultants in
the early stages of environmental management process. For example, from project
conceptualization where a heritage screener of the development footprint can be undertaken.
To project planning phase whereby archaeologist and heritage consultants form part of the
project planning team. Heritage management process should not be taken as a tick box tool that
fulfills compliance requirements, rather an important and integral part of the environmental

management process.

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 7



TABLE OF CONTENTS

TABLE OF FIGURES. ...ttt eectectsessesse et stsse s esse s ss s s s s bbb 10
LIST OF TABLES ...t reereteesseeecs s esssesse s ess e s s s es s s s sREaeresae e R et 11
TERMS AND DEFINITIONS .. se e se e ssase e se e e ses e e e e s e e e nsne e e nsnens 13
1. INTRODUGCGTION ..ooeieeriesereesseeseesseseesseessessesssessesssesssessesssessesssessssssessesssesssessesssessesssessesssessssssesssessesssessesssessssssesssessesasessnes 15
1.1.Project Description and BaCKZIroUNd ... sssssesssssssessssssssssssssssssssssssssses 15
R I I o o =T ot Y [ £ PSPPI 19
1.1.2. Legislation Triggered and Terms of Reference for the Appointment of an Archaeologist and
Heritage SPECIAliSt...........ooo i e e e ree e e e ee e e et e e e e e bt e e e e e bee e e enaraeas 20
2. AFFECTED ENVIRONMENT .....ooicrtreeseeeeeseessesseessesseessesssessssssessssssesssesssssssssesssesssssssssesssessssssessssssssssessesssesssssssssssssesas 21
2.1. Desktop Study: Archaeological and Heritage (Built Environment & Landscape) ....ccoveeeereeeerreneennens 21

2.1.1. Prehistoric Archaeology (Stone Ages) of the Limpopo Province and study area (see
Appendix A for a description and summary of the Stone Age periods)..........c.ccccoceevvveicereiieennnnn. 21

2.1.2. Iron Age and History of the study area (see Appendix A for a description and summary of

L LT T 1AV PSSR 22
2.1.3. Built Environment and Landscape within the historic context .................ccccce e, 24
2.1.4. Previous Heritage/Archaeological Impact Assessments in the area...............c..cccccevverirnnnnn. 26
3. FINDINGS .ottt e s essesssssse s e s ssesse s s £ £ R bbb 30

3.1. Summary of Revision 01 Survey Results (Not applicable in the Current Application but Important

for Future Development Around MEAUPI PS) ..t sss e sssssssesssssssssssssssesssssssssssssssssssanes 31
BLL.d St 2 ittt et e b e e e sttt ettt e s a bt e s bae e e bee e baeeaabeesbteesabeesbaeenbeesbeeenns 31
2 Y 1 - USSR 33
3.1.3. Site 13 (This site was not surveyed for this report, but the results of previous surveys are
included here for the site SeleCtion ProCess.) ...........cccooviiiiiiiiiiiiiiiiie e 35

4. IMPACT ASSESSMENT ....ooreetretsetretsstssssssssssssssssessesssssessesssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssassssssssssenns 39

4.1. Impact AssessmMeNt MEthOAOIOZY ... s s s st se s e s ae s 39
4.1.1. Nature of the iIMPACt............coooiiiiiii e e e e e e e e e e b ae e e e earaeas 39
4.1.2. EXtent of the IMPACT...........ooiie e e et e e e e aba e e e e eareeas 39
4.1.4. Potential intensity of the iIMmpPact................cooooiiii e 41
4.1.5. Likelihood of the iMPact ..............oooiiiiiii e e et e e e 43

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 8



4.1.6. CUMUIAtIVE IMPACES......ccooiiiiiiiiiie et e s e e s s e e s sabe e e e snabeeessnareeas 44

4.1.7. Significance ASSESSMENT ..........ccuuiiiiiiiiiieiiiiee e eriee e e rree et e e e sre e e e s bee e e ssabeeesssnbeeeeensbeeesenareeas 44
4.1.8. NOtation Of IMPACES .......cccviiiiiiiei e e e e e et e e e et e e e e eabe e e e ennbeeeeenreeas 45

4.2. Impact Assessments on Identified Heritage RESOUICES ... ssesssssssessssssesssssssesssees 45
5. DISCUSSION ..corieriiieureesseeeesesseessesssessssssssesssesssasssessssesssssssessssssssesssssssesssessssesasesssesssesssesssesssasssessssssasssssasssasssassssesssesssseens 53
6. CONCLUSIONS .....oieeeeeneeereesseseesseesesse s sssesseesse s esssssees s ssses s es s s s s R s R R R R 62
7. RECOMMENDATIONS ..ottt eseessesse s sss s s sessse s s s s bbb s bbb 63
8. REFERENCES ...t eereteessee s sesse s seesse s s s s s £s s s s seeREaeeresaeeRsEneenas 64
L= = Y 0T U o= TP 66

ANNEXURE 1: REVISION 01 HERITAGE IMPACT ASSESSMENT STUDY EXECUTIVE SUMMARY WITH
STUDY CONCLUSIONS AND RECOMMENDATIONS......oniisnssssssssssssssssssssssssssssssssssssssssns 67

(24<TotoY 0100 LT e F=1 1 ] KT 70

ANNEXURE 2: GRAVE MANAGEMENT PROCEDURE PROPOSED IN REVISION 01 HERITAGE STUDY

ANNEXURE 3: PROPOSED NEW SCOPE OF WORK AT MEDUPI POWER STATION FOR THE
CONSTRUCTION OF THE PROPOSED FGD TECHNOLOGY RETROFIT PROGRAMME, THE PROPOSED
RAILWAY YARD AND THE IMPLEMENTATION OF THE EXISTING ADF AS A MULTI-WASTE
STORAGE FACILITY et ssss bbb s b s 77

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 9



TABLE OF FIGURES

Figure 1— Location of the project area in Lephalale Local Municipality within Waterberg District
Municipality, LImpopo Province, SOULR AfTICA. .......c.uuievcuiiiiiciiiiecciiee e scieee st e st e e sstee e s ssreaee s ssneaeessnes 17
Figure 2- The proposed railway yard south-west of Medupi six units and south east of the existing and
[ICENSEA ADF ...ttt et b e e e bt e s bt e s at e sa bt et e bt e bt e b e e eb et e a et et e et e et e e nhe e sheesaee e b e e be e neennes 17
Figure 3- Location of the proposed FGD technology construction sites (red arrows)........cccceeeeecvveeeennen. 18

Figure 4- Existing and licensed ADF as well as the associated dams and proposed storm was

T Ta YT n e [T Ll o] = o TSP 19
Figure 5-View of the high density vegetation present on Sit€ 2......cccccveeeeeviiiecciiiee e e 32
Figure 6-Another view of the vegetation present 0N Site 2........cceieeiiiiieeciiiee e e 32
Figure 7-View of the low density vegetation present on sit€ 12.......ccccveiiiiiieiiiiiiee e 34
Figure 8-View Of Cattle 0N Site 12. ..o e st e e e s b e e e s nbee e s esareeas 34
Figure 9-Remains of old brick structure on Sit€ 12, .......ueviiiiiiiiiiiiieece e e e 35
Figure 10-Remains of second old brick Structure 0n Sit€ 12. ..........ccocceeeveeenueeniieeeiieesieeenieeseee e e seeens 35

Figure 11-Site EMFGD 02. Potential graves on farm Eenzaamheid (Site 13). (L) Probable first grave and
(R) possible second grave. Photos from van Vollenhoven, 2012...........ccceeeieeiiieiiee et esee e 37
Figure 12-Aerial map of the area reflecting the locations of the identified heritage resources from
Revision 01 heritage study . (1) Dilapidated buildings on farm Kromdraai near the current modern
farmhouse; (2) two possible graves in northwest corner of farm Eenzaamheid and (3) possible grave east
of farm Eenzaamheid just off project fOOTPrint.........cooocciiii i 38
Figure 13- Markers of areas reported to have contained graves within and outside the Medupi footprint
(Source: Silidi &. Matenga, 2005). ...ccciiiiee ettt e e eeee e e e e tte e e e et e e e e ebe e e e e e be e e e eebeee e e neeeeennreeas 53
Figure 14- Markers of areas known to have contained graves before the construction (Source: Silidi &.
Y T e=T oY== TR 01 ) FO SR 54
Figure 15- Send heaps where two infants graves are reportedly to have been buried (Source: Silidi &.
Y 1 a =T oY= TR A 01 ) FO SR 54
Figure 16-Signage to Medupi Ash Disposal facility (entrance Point ) ...........ccceecveecveeeeceeesieeeeieeesveeseneens 56
Figure 17- Available land that has been cleared for the growth of the Ash Disposal Facility (AFD). Image

taken from the WeSt fACING @AST .........cccuueiiiiciei ittt et e e e st e e e ete e e e e ebae e e e s bae e s esabaee s esbeeeeenaseeas 56
Figure 18- The width of the facility facing Medupi from the west end of the ADF .............cccccoveevecvneeenenns 57
Figure 19 — The WeStern €N 0N the AFD ...ttt e e ettt e e e e e e e e eabtaee e e e e e s s sntbaeeeeaeeeennnnnns 57
Figure 20- NOItRern €nd Of tNE AFD ............ooouueeeeecieeeeeeteeeeecttee e e ettt e e e ettt e e e e etteeeeeetteeeesestaeeeessseeesastaeaesnes 58

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 10



Figure 21- Northern dam assoCiQted With tRE AFD............ccuuueeeieieeeeciiiieeee e e eeecreee e e e e e e cstraee e e e e e e esnnnnes 58
Figure 22- Current ash heap at the ADF fACIlItY .........coiovcuueiiiiiiiii ettt et e e ssreae e s ssnaaeeesnes 59
Figure 23- Conveyor belt system associated With the AFD ............ccueiivciieiiciieee e scieee e seieee s seieee e 59
Figure 24- Land dedicated to the facility. Taken south of the facility facing north. This is the area where
the proposed railway Yard Will D DUIlt ................ccueeeeeiii ittt eee e e e e srte e e e bae e e e eaneeas 60
Figure 25- Image of the land dedicated to the facility and ash heap from Medupi power station. Taken
from the SOULH fACING NOITR-EAST ............cooecueeeeeiiiee et e ettt e e e e st e e e e aae e e st e e e s eabae e seabaeeeennseeeeennrenas 60
Figure 26- Two dams associated with the facility located south-west of the current ash heap................ 61
Figure 27- Fence line demarcating the facility with the southern property and the railway line. The area
with left of the road is the proposed railway yard Qreq. ..............cooeeecceeeeccieeeeecee e 61
Figure 28-Basic process Flow Diagram for the FGD process at Medupi Power Station .........cccceccvveveennneen. 78
Figure 29-Authorised ADF area (top) with updated ADF design overlay (bottom) indicating layout of
T aaT= oo [Te A B o [T = o TP PURUPPRNt 85

LIST OF TABLES

Table 1-List of some of the more recent (since 2009) HIAs conducted in the area. The results of these

reports vary regarding identified heritage. ...oovciii i s 27
Table 2-Criteria for assessment of the extent of the ImpPact. ..o, 40
Table 3. Criteria for the rating of the duration of QN IMPACL. ............ccccueeeeiiieeeeicee e 41
Table 4-Criteria for impact rating of potential intensity of a negative impact..........cccoceeveiieiiecciee e, 42
Table 5-Criteria for the impact rating of potential intensity of a positive impact........c.cccoeecvveeecciieeeenneen. 42
Table 6-Criteria for the rating of the likelihood of the impact occurring. ........cccccvveeecieeicciiee e, 43
Table 7-Significance rating fOrmMUIAS.........oociiii i e e e e rabe e e e e eab e e e e aneeas 44
Table 8-Example Of RAtiNg SCAlE. ....ciiiiiiiiciiie et ree e e st e e e s rbae e s e sabeeeeeareeas 45
Table 9-Impact assessment of the two built structures located on site 12. EMFGD O1..........ccccccvveeeenneen. 47
Table 10-Impact Assessment of graves on Site 13. EMFGD 02........ccccouiiiiiiiieeiciiee e ecvree e eiveee e 48

Table 11-Impact Assessment of possible grave adjacent to Site 13. EMFGD 03. These are not within the
development footprint but within a kilometre zone from Medupi development footprint — therefore will
not be impacted. The assessment is included to bring attention to them in case the development

activities move beyond the current site bouNdary.........ccoeeiiiiiiiciie s 51

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 11
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HAR Heritage Impact Assessment

I&AP Interested & Affected Party
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NERSA National Energy Regulator of South Africa
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PDAFP Proposed Development Area Footprint
SAHRA South African Heritage Resources Agency
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TERMS AND DEFINITIONS

Archaeological resources

This includes:

Material remains resulting from human activities which are in a state of disuse and are in or
on land and which are older than 100 years including artefacts, human and hominid remains
and artificial features and structures

Rock art, being any form of painting, engraving or other graphic representation on a fixed
rock surface or loose rock or stone, which was executed by human agency and which is
older than 100 years, including any area within 10m of such representation

Wrecks, being any vessel or aircraft, or any part thereof which was wrecked in South Africa,
whether on land, in the internal waters, the territorial waters or in the maritime culture
zone of the republic as defined in the Maritimes Zones Act, and any cargo, debris or
artefacts found or associated therewith, which is older than 60 years or which SAHRA
considers to be worthy of conservation

Features, structures and artefacts associated with military history which are older than 75

years and the site on which they are found

Cultural significance

This means aesthetic, architectural, historical, scientific, social, spiritual, linguistic or technological value

or significance.

Development

This means any physical intervention, excavation, or action, other than those caused by natural forces,

which may in the opinion of the heritage authority in any way result in the change to the nature,

appearance or physical nature of a place or influence its stability and future well-being, including:

Construction, alteration, demolition, removal or change in use of a place or a structure at a
place

Carrying out any works on or over or under a place

Subdivision or consolidation of land comprising a place, including the structures or airspace

of a place
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e Constructing or putting up for display signs or boards
e Any change to the natural or existing condition or topography of land

e Anyremoval or destruction of trees, or removal of vegetation or topsoil

Heritage resources

This means any place or object of cultural significance
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1. INTRODUCTION

1.1.Project Description and Background

The current study is a Heritage Impact Assessment (HIA) for the proposed Medupi Power Station FGD-RP,
the operation of the existing Medupi Power Station ADF and the proposed railway yard , Limestone
storage, PCD, diesel storages, hazardous waste temporary storage (salts and sludge) (south-west of
Medupi six units and south conveyor transport Medupi FGD-RP waste materials). The aim of the study
was to identify archaeological and heritage resources within the affected development areas. To assess
impacts on the identified archaeological and heritage resources resulting from the proposed
development activities in four stages of the project: planning, construction, operational and

decommissioning.

Medupi Power Station (PS) is located in Lephalale Local Municipality (LLM), within Waterberg District
Municipality (WDM) in Limpopo Province, South Africa (Figure 1). Medupi PS is one of two South African
mega power generation projects under construction, with other being Kusile Power Station in
Mpumalanga Province. Medupi, like Kusile Power Station, is a coal fired power station in its completion
stages. It is located on an Eskom owned property, Farm Naauw Ontkomen 509 LQ, in LLM. The power
station consists of six units with a total power generation capacity of 4800 Megawatts (MW) (Eskom,

2006). The first of the six units came online on mid-2015.

Coal fired power stations are known to emit pollutants such as Sulphur Dioxide (SO,). SO, is one of the
most harmful gases produced through combustion of solid fossil fuel such as coal (World Health
Organisation, 2014). Coal is the main solid fossil fuel that will be used in Medupi PS to generate
electricity through combustion. Like with combustion of fossil fuel, there are other emissions that are
produced throughout the coal life cycle such as nitrogen oxide (NO,), ozone (O;) and particulate matter
(PM) of various sizes (World Health Organisation, 2014). To mitigate the impact of SO, and other
pollutants in the atmosphere, Eskom is proposing to retrofit Medupi PS six units with FGD technology.
The FGD technology has by-products such as gypsum, chemical salts and sludge which will need to be

stored and/or disposed of at appropriately licensed facilities. The technology also requires lime as one of

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 15



the agents for the functioning of the FGD technology and a railway yard is proposed for lime off-loading

on site as well as offtake of commercial viable gypsum.

Electricity and access to electricity are essential to improved human quality. The South African Bill of

Rights puts electricity as one of the three pillars of social service resource, others being water and

sanitation (Constitution of the Republic of South Africa, 1996). However, this essential social service may

come at a detrimental cost to the environment affecting biodiversity, aquatic life and cultural heritage

resources, unless managed properly. This study assesses the impact of the proposed Medupi PS FGD on

heritage resources, as well as the impact of the proposed existing and licensed ADF and proposed

railway yard, Limestone storage, PCD, diesel storages, hazardous waste temporary storage (salts and

sludge)on these reso
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Figure 1— Location of the project area in Lephalale Local Municipality within Waterberg District

Municipality, Limpopo Province, South Africa.

The following images show the location and the design of the proposed railway yard (Figure 2), the
proposed Medupi PS FGD technology construction site (Figure 3) as well as the licensed ADF site (Figure
4).
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Figure 2- The proposed railway yard south-west of Medupi six units and south east of the existing and
licensed ADF

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 17



o e

RNEINIRNIEY 8 1 £1E

s W1 "'\”"u“
i || -
WWRSSEITELL o

=
- g
el - 5[:

W F

Sassasdvsinae o] |

b F v 7 ‘
— = vamiee” | g

Figure 3- Location of the proposed FGD technology construction sites (red arrows)
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1.1.1. Project Aims

e To conduct HIA (inclusive of PIA) for the proposed construction of the FGD technology to be
retrofitted at Medupi, impact assessment study on heritage resources of the existing and
licensed ASF and the proposed railway yard. The objective is to inform the decision making
process on the current EIA and EMPr conducted for the proposed project on the status and
nature of heritage resources within development footprint and how to manage and mitigate
impacts on heritage resources.

e Before giving any advice on the management and mitigation of heritage resources; the first step
is to identify any heritage material (Cultural, Archaeological, Built Environment and

Paleontological) that may be impacted by the proposed activities on site.
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e Following an impact assessment process for the various stages of the project; propose
mitigation measures for those heritage resources that may be affected by the proposed
activities on site. These measures will be within acceptable norms and standards for the

management of South African Heritage Resources as stipulated in the NHRA, No. 25 of 1999.

1.1.2. Legislation Triggered and Terms of Reference for the Appointment of an Archaeologist and

Heritage Specialist

The nature and size of the proposed project requires environmental authorization. As a result, the
following legislation applies:

e The environmental application process developed in terms of the old environmental legislation,
the National Environmental Act (NEMA), No. 107 of 1998 as amended and read together with
the 2010 Environmental Impact Assessment (EIA) Regulations.

e Additional legislation is also relevant — the water management (and NWAA, 2014), waste
management (NEMWA, 2008), the management of the natural environment | (NEMA, 1998 and
NEMLAA (National Environmental Management Laws Amendment Act), 2014) and,

e The management of cultural environment triggers NEMA, No. 107 of 1998 and the National

Heritage Resources Act (NHRA), No. 25 of 1999.

The environmental management process for the proposed FGD technology, the authorized existing ADF
and the proposed railway involves the identification and assessment of environmental impacts through
specialist studies. Eskom appointed Zitholele to manage the environmental process and associated
licenses, Zitholele sub-contracted NGT as an independent Cultural Resources Management (CRM) firm
to conduct a HIA study. Dr Morris Sutton (Principal Heritage Consultant) for NGT conducted the study
for the FGD retrofit project and site selection process which formed part of Revision 01 report. With the
amendment of project scope, which excludes the site selection process; Mr Nkosinathi Tomose from
NGT conducted the field survey and amended the report to meet the current project scope. This report

is referred to as Revision 02.

The appointment of NGT as an independent CRM firm is in terms of Section 38 of the National Heritage

Resources Act (NHRA), No. 25 of 1999, the NEMA as well as other applicable legislations.
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2. AFFECTED ENVIRONMENT
The proposed development occurs within the existing Medupi Power Station footprint and already
transformed environment. Below is the background to archeology and heritage of the broader study

areas.

2.1. Desktop Study: Archaeological and Heritage (Built Environment & Landscape)

South African cultural heritage extends as far back as 2.0 million years ago (m.y.a) in the form of Stone
Age artefacts that represent some of the earliest tool types found. The South African archaeological
record covers all the Stone Age periods, Iron Age periods and more recent historical periods. This rich
cultural heritage also includes culturally significant places on the landscape that became important to

the many varied groups of people that once lived here and whose descendants continue to live here.

2.1.1. Prehistoric Archaeology (Stone Ages) of the Limpopo Province and study area (see Appendix A

for a description and summary of the Stone Age periods)

There have been recorded scattered finds of Stone Age sites, rock paintings and engravings in the larger
region. Most of the Stone Age sites can be classified as open (surface) sites which imply that most of the
artefacts occur in secondary context. There are a number of known Stone Age sites in the Limpopo
Province. Southeast of the study area, but less than 150km away, is Makapansgat. This site complex
includes the Makapansgat Lime Works site which has yielded fossils dated to greater than 4.0 mya. The
Lime Works has also yielded hominin fossils of Australopithecus Africanus (Tobias, 1973; Reed et al.,
1993). Adjacent to the Lime Works is Cave of Hearths. This site has one of the longest sequences of
occupation in southern Africa, yielding Earlier Stone Age tools beyond 300k years old up to Later Stone
Age artefacts. Southwest in the Waterberg Plateau area a number of MSA and LSA sites have been
identified. In the Waterberg the MSA sites, though undated, appear, technologically, to reflect the early
MSA. The LSA material represents the late LSA, suggesting a long period in between when there was
little human presence in the Waterberg Plateau. Van der Ryst (1998) hypothesizes the LSA artefacts are
the remains of hunter-gathers who followed the early Iron Age agro-pastoralists people into the area.
This seems in contrast to the Mokolo River basin area that has yielded ESA stone tools as well as many
MSA and LSA artefacts; though most finds are in secondary context. A good example of a primary

context site is Olieboomspoort rock shelter less than 30km south of Lephalele, located in the Mokolo
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River basin this rock shelter site was used for thousands of years by Stone Age people and has yielded
material that spans the Stone Age sequence (Mason, 1962; Van der Ryst, 2006). Included among the
large assemblage of lithics are large quantities of ochre from the MSA sequence (Mason, 1962, 1988;
Mitchell, 2002). Also recovered is a wide variety of LSA tool types as well as preserved macroscopic plant

material (Van der Ryst, 2006).

A large (9,000ha) survey conducted by Huffman and Van der Walt (2013) northwest of the current area
identified a number of MSA sites. The scatters of artefacts were primarily located in the calcrete pans of
the area. They identified the technological attributes of the stone tools to a post-Howiesons Poort
industry that falls <70k years ago. However, no formal sites or sites within primary context were noted.

One Rock Art site has been noted in the area. Nelsonskop, near Lephalale contains engravings and cut

markings on the rock face (van Schalkwyk, 2005).

While there exists a low probably of primary context Stone Age material being recovered, there is a

higher probably of finding secondary context scatters. These are expected to be of low significance.

2.1.2. Iron Age and History of the study area (see Appendix A for a description and summary of the

Iron Age)

The earliest agro-pastoralists (~2000 years ago) preferred areas with higher rainfall than that present in
the study area. Thus there is only little evidence of Early Iron Age activity around Lephalale. North of the
study area across the Limpopo River is one of the earliest Iron Age sites in the region, Maunatlala. This
site may provide evidence of agro-pastoralist movement in reaction to climatic condition changes. As
cooling temperatures and more wet conditions developed, the agro-pastoralists begin moving into the

area.

The southern African lron Age is divided by ceramics into two traditions--Urewe and Kalundu. The
southern side of the Waterberg, including in the wider study area, has EIA sites that have yielded
pottery representative of the Happy Rest sub-branch of the Kalundu tradition. Sites in the Sand River
Valley and the Boschoffsberg Valley are EIA sites with Happy Rest material (Hall, 1981). Huffman (2007)
sees these EIA sites clustering around the Waterberg and having a sub-set of Happy Rest pottery called

the Diamant facies. The Diamant type site lies near the study area. Beads from these sites indicate trade
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with sites in the Limpopo River Valley northeast of the study area. These complex trade networks

continued well into the MIA.

Further west in Limpopo along the Makgabeng Plateau there is a higher density of Iron Age evidence.
The region has yielded pottery of the Eiland style that falls in the late EIA. The Eiland facies is
contemporary with one of the more important Limpopo Iron Age sites, Mapungubwe. Mapungubwe,
northeast of the study area in the Limpopo River Valley, was inhabited from 1220 AD to 1300 AD
(Huffman, 2000). The people of Mapungubwe were ancestors of the Shona people of southern Africa.
Mapungubwe is considered southern Africa’s first state (Huffman, 2000). It consisted of a complex
society of a much larger political scale than had been seen before in southern Africa. There were clear
separations in political power, leadership and organization between the controlling royals and
commoners. The people of Mapungubwe were wealthy agro-pastoralists who farmed with cattle, sheep
and goats and produced large harvests that allowed them to trade and store extra food. They became
advanced traders exchanging ivory and minerals, such as gold, in wide trading networks. Mapungubwe
people traded with Arabia, China and India through East African harbours. But they also traded with

groups south and east, including groups living in the wider study area.

By the 1200’s Middle Iron Age Sotho- Tswana people followed by the precursors of Venda groups moved

into the area (Eastwood et al., 2002).

In the southern Waterberg, the contemporary Eliland facies has been identified at sites such as
Rhenosterkloof 3 in the Sand River valley and near Rooikrans Hill in the Boschoffsberg valley. In northern
parts of the Waterberg, a variant of the Eiland facies known as the Broadhurst facies appears between

1300 AD and 1430 AD (van der Ryst, 1998).

The LIA in the Waterberg is marked by the appearance of Moor Park pottery of the Blackburn Branch
and Madikwe pottery of the Moloko branch (Huffman, 2007). Huffman has argued these branches have
a common Urewe origin in the EIA in East Africa and migrated separately into southern Africa. The
Madikwe material has been recovered from sites in the Sand River Valley and Rooiberg Valley. The
presence of Moor Park pottery indicates movements of Nguni-speakers from present day KwaZulu Natal
westward (Huffman, 2007). Also associated with these groups are extensive hilltop stone wall

settlements, which have been identified in northern Waterberg.

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 23



North of the study area, decorated pottery has been identified as Early Moloko by Beimond (2012).
Moloko pottery diverges into three sub-branches of which one is Letibogo (ibid.). Pottery identified by
Huffman and van der Walt (2013), near the study area, belong to the stylistic facies, Letsibogo, which
was made by the Sotho-Tswana Bakaa cultural group. Huffman (2007) dates this period to between
1550 AD and 1750 AD. Nearby on Nelsonskop, van Schalkwyk (2005) identified remains of stone walling

and attributed them to early Sotho-Tswana.

2.1.3. Built Environment and Landscape within the historic context

Throughout the middle of the 18th Century the Limpopo Province witnessed a range of settlement
patterns- the occupation and reoccupation of the region by different culture groups contributed to the
contemporary peopling of the present day Limpopo Province. There are various factors that contributed
to this historical settlement of the region. The first has to do with the availability of natural resources.
The attraction of people to natural resources available in this province date as far back as the 1st

Millennium AD, to the MIA and the LIA periods (Tomose, 2013).

The first Europeans arrived in the region in the middle of the 19th Century, but the dry conditions and
the intermittent presence of the tsetse fly resulted in more permanent settlements only developing
toward the end of the 1800s. These early Europeans were Afrikaner Voortrekkers and passed through

areas such as present day Modimolle on trading and hunting expeditions.

During historical times the availability of natural resources also played a pivotal role in the choice of
settlement of people, based not only from a subsistence point of view but also driven by commerce or
commercial gains resulting from the exploitation of available natural resources such as coal, iron ore and
tin. The town of Thabazimbi, for example - located south of the current study area, developed from the

exploitation of its rich haematite deposits (iron ore) during the early 1900s (ibid.)

A second factor contributing to historical settlement of people in the area is politically linked. For
example, the Great Trek was a politically motivated movement of people. Another example is the
presence of Ndebele people in the region, a result of the mfecane conflicts, which involved Zulu King

Shaka’s expansions and battles for control of more land and people. They can trace their roots to
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Mezilikazi (ibid.). These conflicts provided an opportunity for the colonists to move into areas largely
devoid of people. As they began settling in larger numbers, the conflicts spread from the African groups
to include the Afrikaners. An example of this was the siege of Makapan Cave in the Makapansgat site
complex. Here Ndebele Chief Makapane and his people were sieged in the Cave after retreating there
during a conflict with the Voortrekkers. After Makapane’s warriors had killed a hunting party of
Voortrekkers led by Hermanus Potgieter near Moorddrift a much larger group of commandos sought
revenge. The siege lasted almost a month and resulted in the deaths of close to 1500 of Chief
Makapane’s people. It was only much later that the local towns were established. Lephalale was
originally named Ellisras. This name comes from a combination of the surnames of Patric Ellis and Piet
Erasmus who settled in the 1930s on the farm Waterkloof 502LQ. The railway line coming through the
area resulted in growth. Soon after the farm was subdivided with portions including river frontage
(Lephalale 2009). Along with Ellis and Erasmus, another of the founding families of the area were the
van Rooyens. Today decedents of this family still farm the area. The family currently own the

Nooitgedacht farm, adjacent (South) to Site 2.

In the mid-20th century the area continued to be important due to its mineral reserves. “In 1941, the
geological Survey Division of the then Department of Mining, launched an exploration programme. Iscor,
the country largest steel producer, and also the biggest consumer of coking coal, actively partook in this
programme. Drilling was completed in 1952. In 1957, Iscor obtained the property rights to six farms,
including Grootegeluk and in 1979, a mining authorization was granted” (Lephalale 2009). Iscor
maintained a presence in the area through the 1980s and was primarily responsible for the growth of
the area. Ellisras was changed to Lephalale in 2002 along with several other towns as well as the

provincial name from Northern to Limpopo.

2.1.3.1. Migrant Labourer and Associated Built Environment and Landscape Features

The establishment of these towns and later the mining industry between and around them required
supporting efforts in terms of skilled and unskilled labourers. There was a need to establish
infrastructure to support the labour pool, thus the first organized township Marapong was established
on the farms Nelsonskop 464LQ and Grootestryd 465LQ. In addition, there may be other areas that
include built hostels and compounds for labourer accommodation.

In summary:
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e The migrant labour system, both historically and presently, is central to the labour force in the

industry.

e In the past the hostel dwelling system that was meant to accommodate and confine migrant

labourers within the mining premises.

e There are both marked and unmarked graves associated with migrant labourers in some of the

historical mining areas.

2.1.4. Previous Heritage/Archaeological Impact Assessments in the area

A number of heritage assessment reports have been conducted in the wider area that reflects varying
degrees of heritage present (Table 4). While these reports did not cover the current project footprint,

areas around the project have been surveyed.
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Table 1-List of some of the more recent (since 2009) HIAs conducted in the area. The results of these reports vary regarding identified heritage.

Author Report Title Year Prepared for Heritage Identified
Proposed Development of the Grootegeluk Mine
Construction Camp for the Market Coke and Co- Svnereistics
Birkholtz Generation Plant Project on a Part of the Farm | 2014 Eﬁvir(;gnmental Services Nothing found
Enkelbult 462 LQ near Lephalale, Lephalale Local
Municipality, Waterberg District, Limpopo Province
Proposed Development of the Steenbokpan Extension 3
Township on the Remainder and Portions 1, 2, 3 and 4
of the Farm Grootdoorn 292 LQ, Portions 20, 22 and 25 Flexilor Properties (Pty)
Hutten of the Farm Theunispan 293 LQ and Portion 3 of the | 2014 Ltd P )| Historic Structures and Graves
Farm Steenbokpan 295 LQ at Steenbokpan, west of
Lephalale in the Lephalale Local Municipality,
Waterberg District, Limpopo Province.
Proposed Development of a Shopping Centre on
Portion 114 of the Farm Waterkloof 502 LQ, in the . .
Hutten Town of Lephalale in the Lephalale Local Municipality, 2014 Tekplan Environmental | Nothing found
Waterberg District, Limpopo Province
Heritage Impact Assessment for the proposed
van Schalkwyk continuous ash disposal facility for the Matimba Power | 2014 Royal Haskoning DHV Nothing found
Station, Lephalale, Limpopo Province
Archaeolog.lcal As§essment for jche proposed Savannah Historic Structures, Graves and
van der Walt Thabametsi Coal-Fired Power Station, Lephalale, | 2014 .
. . Environmental (Pty) Ltd | Rock Art
Limpopo Province
A Herlt.age Impact Assessment study for the proposed ‘ ' Stone Age scatters/sites, Historic
Medupi-Borutho Baagi Environmental
Tomose . . . . 2013 Structures, Cultural landscape
400kv transmission line, Limpopo Province, South Consultancy
. and Graves
Africa.
Numerous MSA scatters/sites
identified in the calcrete pans.
Huffman and . . .
Sasol Limpopo West Heritage Report 2013 SRK Consulting Several Iron age occurrences and

van der Walt

several historic
structures.

(>60 years)
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Author Report Title Year Prepared for Heritage Identified
Groothoek Coal Mine: Archaeological Impact
Assessment on the farms Groothoek 504 I|g and MSA  scatters (2), Historic
K . 2013 AGES
ruger Eendracht 505 Ig, Lephalale, Waterberg district Structures and Graves
municipality, Limpopo Province
A phase 1 Heritage Impact Assessment (HIA) study for Eskom Land
Pistorius Eskom’s proposed Community Network Centre in | 2013 Nothing found
. . . Development
Lephalale in the Limpopo province
Karodia Heritage statement for the Dalyshope Project: Phase 1 2013 Anglo American | Iron  Age pottery, Historic
NEMA application, Lephalale, Limpopo Province Thermal Coal Sturctures and Graves
Karodia and | Heritage Impact Assessment for the proposed MSA scatters, Iron Age pottery,
L . . . . 2013 Exxaro Coal (Pty) Ltd o
Higgitt Thabametsi Project, Lephalale, Limpopo Province X (Pty) Historic Structures and Graves
Draft report on a Phase 1 HIA for the Peerboom Farm
Pelser Opencast Coal Mine, near Lephalale and Marapong, | 2012 Ecopartners Nothing found
Limpopo Province
A report on the assessment of a possible grave site on
van Vollenhoven | the farm Eenzaamheid 687 Iq, close to Lephalale in the | 2012 Basil Read Inconclusive
Limpopo Province
Specialist report on the analyses of excavated African
. ceramics Digby Wells and . .
Biemond . . . 2012 . Ceramic materials
! for the Boikarabelo project Waterberg area, Limpopo Associates ! !
province
Archaeological Scoping Report for the Proposal Sekoko Savannah .
der Walt 2012 Nothing found
van dery¥a Waterberg Colliery, Lephalale, Limpopo Province Environmental (Pty) Ltd othing foun
Heritage Impact Assessment for the proposed Mixed
Use Development and Solar Park on portion 1 of the Interdesien  Landscape
van Schalkwyk farm Steenbokpan 295lq and the remainder of farm | 2012 . & P Graves and Memorial Structure
. . . Architects
Vangpan 294lg in the Lephalale Region, Limpopo
Province
Addendum to phase 1 archaeological impact . .
Hist Struct G d
Nel assessment for the for Boikarabelo coal mine (Proposed | 2011 Digby Wells Istoric Structures, Graves an

railway link from the farm Kruishout to the farm

Pottery
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Author Report Title Year Prepared for Heritage Identified
Buffelsjagt) Lephalale local municipality, Waterberg
district, Limpopo Province
Res Gen SA Boikarabelo Coal Mine Project on portions
of the farms rson 700 LQ, Zeekoevley 421 LQ, Vischpan . ,
D Well M C t
Fourie 274 LQ, Kruishout 271 LQ, | 2010 Alsgszziates o e Aris:;rc])lo icales:?:senes e
Kalkpan 243 LQ, Witkopje 238 LQ, and Diepspruit &
386LQ, District Lephalale, Limpopo Province
Heritage Impact Assessment for the proposed Medupi
: . Savannah .
van Schalkwyk Power Station conveyor route, Lephalale Region, | 2010 . Nothing found
. . Environmental (Pty) Ltd
Limpopo Province
Heritage walkthrough for the 132 km Medupi - Spits
k .
van der Walt oP . . . 2009 PBA International Graves and Iron Age pottery
Transmission power line project,
Northam, Limpopo Province
Prins Cultural herlltage o screening of the 2009 Strategic Environmental Nothing found
extended Medupi landfill site Focus
Heritage Scoping Assessment for the proposed
van Schalkwyk development of coal mining activities west of | 2009 Cabanga Concepts Nothing found

Lephalale, Limpopo Province
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3. FINDINGS

The finding of the current study in terms of paleontological resources within the development area have
not changed from those made in terms of Revision 01 report. The Paleontological Desktop Study

determined that there are no paleontological fossils or material exists within the geology of the area.

In terms of archaeology and general heritage, both Revision 01 and Revision 02 literature review yielded
information about archaeological and heritage resources within Medupi PS footprint currently being
assessed and the wider area. The known archaeological resources include: Stone Age occurrences, Rock
Art, Iron Age occupations and historical activity. The Phase Il HIA study of the Medupi PS footprint
conducted by Mbofho Consulting and Project Managers has resulted to information that has been used
to construct the receiving environment showing areas known to have contained graves (e.g. Figure 13
and 14 below). These are graves who according to the local communities were destructed with the
construction of Medupi PS and the associated infrastructure. To mitigate social issues that resulted from
such disturbance, a heritage PPP has been conducted in association with the Phase Il HIA to find ways in
which the local communities working with the appointed heritage consultants can resolve challenges
resulting from graves destruction. Among others solutions that have been proposed and applied in an
attempt address issues on site has been reburial of those graves that could still be identified,

repatriation of spirits for those graves that were desecrated and cleansing of the affected families.

The current study did not result to the identification of any heritage resources. A survey of the existing
ADF footprint and the Medupi precinct in which the FGD technology and the proposed railway yard is to
be constructed was undertaken by Nkosinathi Tomose in January 2018. The proposed development
area for the construction of the FGD technology and the proposed railway yard has been significantly
transformed through previous construction activities. For example, the foundations for the FGD
technology are within an area that was deeply excavated during the construction of the Medupi PS six
units. The proposed railway yard is within an area where there has been disturbances associated with
Medupi PS associated infrastructure such as storm water management systems, the existing ADF and

site roads.
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In terms of Revision 01 findings:
No heritage material was identified on site 2 and only two built structures were identified on site 12 but
these are not heritage features.
On site 13 two potential graves were identified and these required a verification process following a

grave test application permit with SAHRA Burial Grounds and Grave (BGG) Unit.

3.1. Summary of Revision 01 Survey Results (Not applicable in the Current Application but Important

for Future Development Around Medupi PS)

A physical survey of the project area took place on 31 August — 2 September and 17 and 18 November
2015 by Dr Morris Sutton.

3.1.1. Site 2

Ground visibility during the survey was poor in most areas. The undergrowth was dense to very dense
with trees and shrubs covering large portions of the landscape (Figures 3 and 4). However, the survey
was extensive with no areas inaccessible.
e Palaeontological
o The geological formation pre-dates any large bodied plant or vertebrate fossils thus it is
not likely any fossils exist in the area.
e Archaeological
o No Stone Age, Rock Art or Iron Age material was identified.
e  Built Environment
o No historic built environment and landscape features where structures were identified
on site such as farmstead buildings or ruins, gate posts and other landscape features
such as plantation.
e Burials or Graves
o No burials or graves were identified.

o No heritage was identified on site 2 or along the proposed conveyer and road routes.

No heritage was identified on site 2 or along the proposed conveyer and road routes.
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Figure 6-Another view of the vegetation present on site 2.
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3.1.2. Site 12

Ground visibility during the survey was fair to good (Figure 5). The survey was extensive. However,
portions of the farm included cattle paddocks which were not surveyed (Figure 6).
e Palaeontological
o The geological formation pre-dates any large bodied plant or vertebrate fossils thus it is
not likely any fossils exist in the area.
e Archaeological

o No Stone Age, Rock Art or Iron Age material was identified.

Built Environment

Two old brick structures were identified on the farm Kromdraai (site 12) (Figures 7 and 8). However, it
was not possible to determine the actual age of the structures. Both are in an extremely dilapidated

state and are not salvageable. Both are considered of low significance and have no heritage value (see

below for an impact assessment of the two structures and appendix C for methodology used).

Site

EMFGD 01 Built Structures

Type

Brick (Block) building structures

Location/Coordinates

$23°44’ 28.33” E 27°32’ 18.59”

Density

Two buildings

Approximate Age (> 60 or <60 | <=> 60 years (date is unknown)

years old) or Archaeological Time

Period

Applicable Section of the NHRA, | Section 34

No 25 of 1999:

Site Description:

These two structures are of unknown age, but could be 60 years or older. Both
structures are nearly completely collapsed with only a few sections of walls
remaining. Both are simple brick (block) and mortar construction. Neither

building has any unique features. The structures have no historic value.
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Burials or Graves

e No burials or graves were identified.

No significant heritage was identified on site 12 or along the proposed conveyer and road routes.

Figure 8-View of cattle on site 12.
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Figure 10-Remains of second old brick structure on site 12.

3.1.3. Site 13 (This site was not surveyed for this report, but the results of previous surveys are
included here for the site selection process.)
e Palaeontological
o The geological formation pre-dates any large bodied plant or vertebrate fossils thus it is

not likely any fossils exist in the area.

Site 13 is on the farm Eenzaamheid 512LQ. The location was previously assessed by other specialists. An
initial HIA (van Schalkwyk, 2005) was conducted on the farm and no heritage material was identified.

The project was granted approval. Subsequent to this, a site with two possible graves was identified on
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the farm. Two stones, placed two meters apart in an area where no other stones were located
suggested a possible grave marker. A second study (van Vollenhoven, 2012) was commissioned and
conducted to determine if the stones were, in fact, markers for graves and if the area included burials.
The second study was inconclusive but made a recommendation that a “watching brief” option be

followed.

A watching brief “entails that the earth-moving equipment start with the necessary work on site and an
archaeologist is present on site to monitor the situation. The archaeologist would specifically be looking
for any indication of possible human remains or burials” (van Vollenhoven, 2012: 17). “This option is
used when the opinion is that there more likely are no graves in an area to be developed, but where the
possibility that human remains may be unearthed still exists. This usually occurs when graves have been
exhumed and there is a possibility that some, which are not marked above ground, may still be present.
It is also applied when there are information indicating the possibility of graves, but not enough above

ground evidence to support this” (van Vollenhoven, 2012: 17).

However, in 2012 several families came forward claiming graves had been destroyed during the
construction of the Medupi Power Station. This compelled another study (Silidi and Matenga, 2015)
which was commissioned and conducted to access the validity of the claims and to make
recommendations to finding a solution with the aggrieved families. This study included the Medupi
Power Station location as well as the immediate surrounding farms (including Eenzaamheid Site 13). The
results of this study identified a number of graves, including a possible grave on the Eenzaamheid farm
(Site 13). As part of the public participation process of the report a family name (Molisiwa) was
identified in relation to the grave. The report recommends protection measures for this probable grave
and the second possible grave. However, it is recommended by this current study that mitigation
measures include confirmation of the graves and, if confirmed, then exhumation and relocation

processes be conducted (see 7. Recommendations).

In addition, there is another potential grave identified outside of the current project footprint but could
potentially be impacted by additional construction and expansion of the area. This grave is situated
between the Medupi Power Station and the proposed Site 13. While it is not located along the transport

route or within the site boundary, the close proximity requires attention and mitigation.
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Site

EMFGD 02 Graves

Type

One probable grave and a second possible grave

Location/Coordinates

S$23°42'39.4" E027° 30' 12.4"

Density

Two graves, Low Density

Approximate Age (> 60 or <60 years old)

or Archaeological Time Period

> 60 years (date is unknown) SAHRA regulations stipulate graves

with unknown dates be treated as >60 years

Applicable Section of the NHRA, No 25 of
1999:

Section 36

Site Description:

The first probable grave has still not been confirmed as an actual
grave. Previous studies have been inconclusive. The second
grave is less likely to be a grave but is currently treated as

possible (Figure 11).

Figure 11-Site EMFGD 02. Potential graves on farm Eenzaamheid (Site 13). (L) Probable first grave and

(R) possible second grave. Photos from van Vollenhoven, 2012.
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Site EMFGD 03 Grave

Type One possible grave
Location/Coordinates S23°42'26.8" E027° 32' 49.5"
Density One grave, Low Density

Approximate Age (> 60 or <60 years old) | > 60 years (date is unknown) SAHRA regulations stipulate

or Archaeological Time Period graves with unknown dates be treated as >60 years

Applicable Section of the NHRA, No 25 of | Section 36
1999:

Site Description: The possible grave has still not been confirmed as an
actual grave. But should be confirmed and area fenced
and treated as a no-go area with a 10 meter buffer (Figure

12).

Identified Heritage

Structures {Site 12) Graves (Site 13)

sSteenbokpan

C()ogk‘ garth

Figure 12-Aerial map of the area reflecting the locations of the identified heritage resources from

Revision 01 heritage study. (1) Dilapidated buildings on farm Kromdraai near the current modern
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farmhouse; (2) two possible graves in northwest corner of farm Eenzaamheid and (3) possible grave east

of farm Eenzaamheid just off project footprint.

4. IMPACT ASSESSMENT

This chapter includes the Impact Assessment methodology used to measure the project impacts on the
identified heritage resources. It also includes the Impact Assessments on the heritage resources
identified in Chapter 3. The heritage sites were assessed using the Zitholele Consulting methodology

(4.2).

4.1. Impact Assessment Methodology

The impacts will be ranked according to the methodology described below. Where possible, mitigation
measures will be provided to manage impacts. In order to ensure uniformity, a standard impact
assessment methodology will be utilised so that a wide range of impacts can be compared with each

other. The impact assessment methodology makes provision for the assessment of impacts against the

following criteria, as discussed below.

4.1.1. Nature of the impact

Each impact should be described in terms of the features and qualities of the impact. A detailed

description of the impact will allow for contextualisation of the assessment.

4.1.2. Extent of the impact

Extent intends to assess the footprint of the impact. The larger the footprint, the higher the impact

rating will be. The table below provides the descriptors and criteria for assessment.
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Table 2-Criteria for assessment of the extent of the impact.

Extent Descriptor | Definition Rating

Site Impact footprint remains within the boundary of the site. 1

Local Impact footprint extends beyond the boundary of the site | 2
to the adjacent surrounding areas.

Regional Impact footprint includes the greater surrounds and may | 3
include an entire municipal or provincial jurisdiction.

National The scale of the impact is applicable to the Republic of | 4
South Africa.

Global The impact has global implications 5

4.1.3. Duration of the impact

The duration of the impact is the period of time that the impact will manifest on the receiving

environment. Importantly, the concept of reversibility is reflected in the duration rating. The longer the

impact endures, the less likely it is to be reversible.
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Table 3. Criteria for the rating of the duration of an impact.

Duration Definition Rating

Descriptor

Construction / | The impact endures for only as long as the construction or | 1
Decommissioning | the decommissioning period of the project activity. This

phase only implies that the impact is fully reversible.

Short term The impact continues to manifest for a period of between | 2
3 and 5 years beyond construction or decommissioning.

The impact is still reversible.

Medium term The impact continues between 6 and 15 years beyond the | 3
construction or decommissioning phase. The impact is still
reversible with relevant and applicable mitigation and

management actions.

Long term The impact continues for a period in excess of 15 years | 4
beyond construction or decommissioning. The impact is
only reversible with considerable effort in implementation

of rigorous mitigation actions.

Permanent The impact will continue indefinitely and is not reversible. | 5

4.1.4. Potential intensity of the impact

The concept of the potential intensity of an impact is the acknowledgement at the outset of the project
of the potential significance of the impact on the receiving environment. For example, SO, emissions
have the potential to result in significant adverse human health effects, and this potential intensity must
be accommodated within the significance rating. The importance of the potential intensity must be
emphasised within the rating methodology to indicate that, for an adverse impact to human health,

even a limited extent and duration will still yield a significant impact. Within potential intensity, the
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concept of irreplaceable loss is taken into account. Irreplaceable loss may relate to losses of entire
faunal or floral species at an extent greater than regional, or the permanent loss of significant
environmental resources. Potential intensity provides a measure for comparing significance across
different specialist assessments. This is possible by aligning specialist ratings with the potential intensity
rating provided here. This allows for better integration of specialist studies into the environmental

impact assessment.

Table 4-Criteria for impact rating of potential intensity of a negative impact.

Potential Intensity | Definition of negative impact Rating

Descriptor

High Any impact to human health/mortality/loss of a | 16
species.

Moderate-High Significant impact to faunal or floral | 8
populations/loss of livelihoods/individual

economic loss

Moderate Reduction in environmental quality/loss of | 4

habitat/loss of heritage/loss of welfare amenity

Moderate-Low Nuisance impact 2
Low Negative  change  with no  associated | 1
consequences.

Table 5-Criteria for the impact rating of potential intensity of a positive impact.

Potential Definition of positive impact Rating

Intensity

Descriptor

Moderate-High Met improvement in human welfare 8

Moderate Improved environmental quality/improved individual | 4
livelihoods.

Moderate-Low Economic development 2

Low Positive change with no other consequences. 1
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It must be noted that there is no HIGH rating for positive impacts under potential intensity, as it must be

understood that no positive spinoff of an activity can possibly raise a similar significance rating to a

negative impact that affects human health or causes the irreplaceable loss of a species.

4.1.5. Likelihood of the impact

This is the likelihood of the impact potential intensity manifesting. This is not the likelihood of the

activity occurring. If an impact is unlikely to manifest, then the likelihood rating will reduce the overall

significance.

The rating for likelihood is provided in fractions in order to provide an indication of percentage

probability, although it is noted that mathematical connotation cannot be implied to numbers utilised

for ratings.

Table 6-Criteria for the rating of the likelihood of the impact occurring.

Likelihood Definition Rating

Descriptor

Improbable The possibility of the impact occurring is negligible and | 0.1
only under exceptional circumstances.

Unlikely The possibility of the impact occurring is low with a less | 0.2
than 10% chance of occurring. The impact has not occurred
before.

Probable The impact has a 10% to 40% chance of occurring. Only | 0.5
likely to happen once in every 3 years or more.

Highly Probable It is most likely that the impact will occur and there is a | 0.75
41% to 75% chance of occurrence.

Definite More than a 75% chance of occurrence. The impact will | 1

occur regularly.

HIA prepared on behalf Zitholele Consulting and Eskom Holdings

43



4.1.6. Cumulative Impacts

Cumulative impacts are reflected in the in the potential intensity of the rating system. In order to assess

any impact on the environment, cumulative impacts must be considered in order to determine an
accurate significance. Impacts cannot be assessed in isolation. An integrated approach requires that
cumulative impacts be included in the assessment of individual impacts.

The nature of the impact should be described in such a way as to detail the potential cumulative impact

of the activity.

4.1.7. Significance Assessment

The significance assessment assigns numbers to rate impacts in order to provide a more quantitative
description of impacts for purposes of decision making. Significance is an expression of the risk of

damage to the environment, should the proposed activity be authorised.

To allow for impacts to be described in a quantitative manner in addition to the qualitative description
given above, a rating scale of between 1 and 5 was used for each of the assessment criteria. Thus the
total value of the impact is described as the function of significance, spatial and temporal scale as

described below:

Impact Significance = (extent + duration + potential intensity) x likelihood

Table 7-Significance rating formulas.

Score Rating Implications for Decision-making

<3 _I Project can be authorised with low risk of environmental degradation

3-9 Moderate Project can be authorised but with conditions and routine inspections.

Mitigation measures must be implemented.

10-20 High Project can be authorised but with strict conditions and high levels of

compliance and enforcement. Monitoring and mitigation are essential.
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21-26 _I Project cannot be authorised

An example of how this rating scale is applied is shown below:

Table 8-Example of Rating Scale.

Nature Extent Duration Potential Likelihood | Rating
Intensity
Emission of SO, to the | Global Long term HIGH Probable High

environment in concentrations
above the minimum emissions

standards. The area is a

priority hotspot in terms of air | 5 4 16 0.5 12.5
emissions and there are
several industrial operations
that contribute to extensive

emissions of SO,.

4.1.8. Notation of Impacts

In order to make the report easier to read the following notation format is used to highlight the various
components of the assessment:

e Extent-initalics

e Duration—in underline

e Potential intensity — IN CAPITALS

e Llikelihood - in bold

Please note that the impact rating system may change slightly to accommodate ease of use. However,

the basic principle of the rating system will remain the same.

4.2. Impact Assessments on Identified Heritage Resources
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Table 9-Impact assessment of the two built structures located on site 12. EMFGD 01.

PRE-CONSTRUCTION PHASE

Potential
Activity Nature of Impact Impacttype | Extent Duration 3 Likelihood
Intensity
Direct Impact: Existing 1 5 1 0.1
Destruction of the Built Structures. Two .
Two Built Structures (Block ) Cumulative 1 5 1 0.1
. block (brick and mortar) structures
buildings) identified on Site 12 (farm Kromdraai)
Residual 1 5 1 0.1

Mitigation

Interpretation

No mitigation is
recommended as the
structures are not expected
to be impacted during this
phase.

Historic structures represent the
history of the local inhabitants.

Air quality will remain high impact
with Medupi coming on-line

No impact is expected during this
phase so there is no potential loss of
heritage.

CONSTRUCTION PHASE

Activity Nature of Impact Impacttype | Extent Duration :;t::;ls Likelihood Rating Mitigation Interpretation
X L The buildings have been Historic structures represent the
Direct Impact: Existing 1 5 1 0.75 5- MOD . R .
noted and recorded. No history of the local inhabitants.
Destruction of the structures (two block additional mitigation is These structures lack any historic
) buildings) during the this phase will . recommended. While it is backstory. No history is associated
TW.O ?wlt Structures (Block resultin loss of the historic built Cumulative ! > 075 >-MoD probable the structures will |with the buildings and they lack any
buildings) environment. be impacted during this heritage signficant features.
phase, the buildings lack any [As the buildings lack historic
Residual 1 5 1 0.75 5-MOD |heritage value. significance there is no residual loss

of heritage.

OPERATIONAL PHASE

Activity Nature of Impact Impacttype | Extent Duration ::’::::;3 Likelihood Rating Mitigation Interpretation
Direct Impact: Existing 1 5 1 0.75 5- MOD The buildings have been Historic structures represent the
=irect mpact: noted and recorded. No history of the local inhabitants.
additional mitigation is These structures lack any historic
. recommended. Whileitis  |backstory. No history is associated
Two Built Structures (Block  |Destruction of the structures (two block [Cumulative 1 5 1 0.75 5- MOD probable the structures will |with the buildings and they lack any
buildings) buildir?gs) during the‘this.phas-e will be impacted during this heritage signficant features.
;ensvuilrto:r:]zs:tf)f the historic built pha.se, the buildings lack any | the buildings lack historic
Residual 1 5 1 0.75 5-Mop |heritage value. significance there is no residual loss

of heritage.
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DECCOMMISSIONING PHASE

Potential
Activity Nature of Impact Impacttype | Extent Duration ) Likelihood
Intensity
Direct Impact: Existing 1 5 1 0.2
Two Built Structures (Block Cumulative 1 5 0.2
buildi
uildings) Loss of historic built environment
Residual 1 5 1 0.2

Table 10-Impact Assessment of graves on Site 13. EMFGD 02.

PRE-CONSTRUCTION PHASE

Mitigation

Interpretation

No mitigation recommended
as the historic value is low.

Historic structures represent the
history of the local inhabitants.

These structures lack any historic
backstory. No history is associated
with the buildings and they lack any
heritage signficant features.

No additional impact is expected
during this phase.

Mitigation

Rating

Interpretation

No mitigation is
recommended as the graves
are not expected to be
impacted during this phase.

Potential
Activi Nature of Impact Impact type Extent Duration Likelihood
ty B pact typ Intensity
Direct Impact: Existing 1 5 1 0.1
Graves (one probable grave Damage/desecration of interred human X
and a second possible grave) ) Cumulative 1 5 1 0.1
remains
Residual 1 5 1 0.1

Human burials are protected by
law/legislation. Importantly,
invasion of a burial greatly effects
the family and community.

Potential law violations and
litigation

No impact is expected during this
phase so there is no potential loss of
heritage.
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CONSTRUCTION PHASE

. ) Potential - . — q
Activity Nature of Impact Impacttype | Extent Duration Intensity Likelihood Rating Mitigation Interpretation
Itis recommended for Human graves are considered sacred.
X L exhumation of the remains, |Additionally, graves are direct links
Direct Impact: Existing 1 5 8 0.75 11- HIGH i . . .
relocation and reburialina  [to families and communities
proper local cemetery. ancestral spirits.
Damage/desecration of interred human Fencing (bordering) the The damage would be once-off and
Graves (one probable grave remains graves is not seen as a viable [continued activity will not increase
probable g Cumulative 1 5 8 0.75 11-HIGH |alternative. the level of impact. However the
and a second possible grave) ) Lo
social negative impact would
increase.
Loss or desecration of burials has
long-term implications on a family’s
Residual 1 5 8 0.75 11- HIGH & . P Y
peace of mind and, among many
groups, on angering ancestral spirits.

Potential

OPERATIONAL PHASE

Activity Nature of Impact Impact type Extent Duration Tl Likelihood Rating Mitigation Interpretation
Itis recommended for Human graves are considered sacred.
i . exhumation of the remains, |Additionally, graves are direct links
Direct Impact: Existing 1 5 8 0.75 11 - HIGH . . . "
relocation and reburial ina  |to families and communities
proper local cemetery. ancestral spirits.
Fencing (bordering) the The damage would be once-off and
graves is not seen as a viable |continued activity will not increase
Graves (one probable grave . . K
K Cumulative 1 5 8 0.75 11- HIGH |alternative. the level of impact. However the
and a second possible grave) i L
i i social negative impact would
Damage/desecration of interred human .
‘ increase.
remains - -
Loss or desecration of burials has
long-term implications on a family’s
Residual 1 5 8 0.75 11- HIGH & P v

peace of mind and, among many
groups, on angering ancestral spirits
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DECCOMMISSIONING PHASE

Potential
Activity Nature of Impact Impact type Extent Duration Intensity Likelihood Rating Mitigation Interpretation
No additional mitigation Human graves are considered sacred.
recommended. Mitigation Additionally, graves are direct links
Direct Impact: Existing 1 5 8 0.75 11- HIGH & onatly, & e
should take place prior to to families and communities
this phase. ancestral spirits.
The damage would be once-off;
Graves (one probable grave continued activity will not increase
and a second possible grave) Cumulative 1 5 8 0.75 11- HIGH the level of impact. However the
Damage/desecration of interred human social negative impact would
remains increase.
No additional impact is expected
Residual 1 5 8 0.75 11- HIGH acditi P P
during this phase.
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Table 11-Impact Assessment of possible grave adjacent to Site 13. EMFGD 03. These are not within the development footprint but within a
kilometre zone from Medupi development footprint — therefore will not be impacted. The assessment is included to bring attention to them in

case the development activities move beyond the current site boundary.

PRE-CONSTRUCTION PHASE

. . Potential oo . AR .
Activity Nature of Impact Impacttype | Extent Duration liee Likelihood Rating Mitigation Interpretation
No mitigation is Human burials are protected by
recommended as the grave is |law/legislation. Importantly,
Direct Impact: Existing 1 5 1 0.1 . g X /-g R P Y
not expected to be impacted |invasion of a burial greatly effects
during this phase. the family and community.
Damage/desecration of interred human Potential law violations and
Grave (probable) .g / Cumulative 1 5 1 0.1 L
remains litigation
No impact is expected during this
Residual 1 5 1 0.1 phase so there is no potential loss of
heritage.
CONSTRUCTION PHASE
. . Potential oo . AR .
Activity Nature of Impact Impact type Extent Duration Intensity Likelihood Rating Mitigation Interpretation
Itis recommended that this [Human graves are considered sacred.
otential grave be fencd and [Additionally, graves are direct links
Direct Impact: Existing 1 5 8 0.75 11-HiGH |° 8 onatly. & o
ano-go zone of 5m to families and communities
established around the site. |ancestral spirits.
Damage/desecration of interred human The damage would be once-off and
remains continued activity will not increase
Grave (probable) Cumulative 1 5 8 0.75 11- HIGH the level of impact. However the
social negative impact would
increase.
Loss or desecration of burials has
i long-term implications on a family’s
Residual 1 5 8 0.75 11 - HIGH .
peace of mind and, among many
groups, on angering ancestral spirits.
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OPERATIONAL PHASE

. ) Potential - . e :
Activity Nature of Impact Impact type Extent Duration Intensity Likelihood Rating Mitigation Interpretation
Itis recommended that this |Human graves are considered sacred.
otential grave be fencd and [Additionally, graves are direct links
Direct Impact: Existing 1 5 8 0.75 11-HiGH |° g onaty, & ¢
ano-go zone of 5m to families and communities
established around the site. |ancestral spirits.
The damage would be once-off and
continued activity will not increase
Grave (probable) Cumulative 1 5 8 0.75 11- HIGH the level of impact. However the
social negative impact would
Damage/desecration of interred human i g P
) increase.
remains - -
Loss or desecration of burials has
long-term implications on a family’s
Residual 1 5 8 0.75 11- HIGH & P v

peace of mind and, among many
groups, on angering ancestral spirits

DECCOMMISSIONING PHASE

Potential
Activity Nature of Impact Impact type Extent Duration ey Likelihood Rating Mitigation Interpretation
i
No additional mitigation Human graves are considered sacred.
recommended. Mitigation Additionally, graves are direct links
Direct Impact; Existing 1 5 8 0.75 11- HIGH 8 onatly, 8 a
should take place prior to to families and communities
this phase. ancestral spirits.
The damage would be once-off;
Grave (probable) continued activity will not increase
Cumulative 1 5 8 0.75 11- HIGH the level of impact. However the
Damage/desecration of interred human social negative impact would
remains increase.
No additional impact is expected
Residual 1 5 8 0.75 11- HIGH P P

during this phase.
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5. DISCUSSION

The current study takes into account the findings, conclusions and recommendations of the heritage
study conducted by NGT for Medupi Waste Disposal Facility site selection process (Revision 01).
Revision 01 is important in terms of giving context for the current study, which evolved from Revision 01.
It also considered the heritage study that has been undertaken by Mbofho Consulting and Project
Manager in retrospect for the identification of places known to have contained burial grounds and

graves within the Medupi PS precinct (Figures 13, 14 & 15).
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Figure 13- Markers of areas reported to have contained graves within and outside the Medupi footprint
(Source: Silidi &. Matenga, 2015).
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Figure 14- Markers of areas known to have contained graves before the construction (Source: Silidi &.
Matenga, 2015).

Figure 15- Sand heaps where two infants graves are reportedly to have been buried (Source: Silidi &.
Matenga, 2015).
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In terms of the current study, it has been determined that the proposed scope of works at Medupi PS
will not impact on archaeological, heritage and palaeontological resources. The survey of the proposed
development footprint did not yield any archaeological or heritage resources (e.g. burial grounds and
graves or historic built environment and landscape features such as old farm houses). However,
potential graves were identified by Dr Sutton of NGT within a kilometer south of Medupi Power Station
but outside the proposed development footprint. Although these potential graves fall outside the
proposed development footprint they were assessed and it was found that they may be highly impacted
should construction activities move beyond the current Medupi site boundary. Literature review for
the current study has resulted to information about graves sites (and a map showing these graves) that
were destructed during the construction phase of Medupi PS six units and the associated infrastructure
(Figure 10). However, no such resources were identified during the field survey of the proposed FGD
technology construction sites, the proposed railway yard and the existing and licensed ADF. The area
proposed for the construction activities have been transformed during previous construction activities
(e.g. Figures 11 -22). The ADF is an existing facility and the area around has also been transformed
therefore there were no heritage resources identified. Based on these findings, the following
conclusions and recommendations are made about the proposed construction of Medupi PS FGD
technology, the railway yard and the implementation of the existing and licensed ADF as a multi-waste

storage facility for ash and excess gypsum.
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Figure 16-Signage to Medupi Ash Disposal facility (entrance point)

Figure 17- Available land that has been cleared for the growth of the Ash Disposal Facility (AFD). Image

taken from the west facing east
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Figure 18- The width of the facility facing Medupi from the west end of the ADF

Figure 19 — The western end on the AFD
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Figure 20- Northern end of the AFD

Figure 21- Northern dam associated with the AFD
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Figure 22- Current ash heap at the ADF facility

| Conveyor belt from the power E

— e

Figure 23- Conveyor belt system associated with the AFD
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Figure 24- Land dedicated to the facility. Taken south of the facility facing north. This is the area where

the proposed railway yard will be built

Figure 25- Image of the land dedicated to the facility and ash heap from Medupi power station. Taken

from the south facing north-east
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Figure 26- Two dams associated with the facility located south-west of the current ash heap

Figure 27- Fence line demarcating the facility with the southern property and the railway line. The area

with left of the road is the proposed railway yard area.
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6. CONCLUSIONS

e It is concluded that there are no heritage and archaeological resources identified within the
area proposed for the railway yard, limestone storage and associated infrastructure and the
Medupi PS FGD technology construction sites as well as the AFD. The land in which the
proposed construction activities have been transformed from previous construction activities
at Medupi Power Station.

e There were also no heritage and archaeological resources around the existing and licensed
ADF ash disposal facility — during the survey of the ADF the site were already constructed.

e The assessment of historic maps of the area Medupi PS also did not yield any burial grounds or
graves as well as stone walls and historic buildings. However, the assessment of a Phase Il HIA
report by Mbofho Consulting and Project Manager yielded burial grounds and graves as well as
areas that are known to have contained graves (e.g. Figure 13 -15).

e Based on the findings made by Mbofho Consulting and Project Managers one cannot rule out
the subterranean burial grounds and graves since in some areas they identified areas with soil
heaps that are reportedly to have been dumped on top of graves. NGT was not part of this
Phase Il HIA study conducted on site; it therefore not take full responsibility or liability for any
issues that were raised and addressed in this report other than to make reference to it as an
important document to consider in dealing with heritage issues at Medupi PS. may be
addressed by the current heritage social consultation on site.

e It is concluded, that based on the exiting engineering drawings of the proposed FGD
technology development footprint and its survey thereof that there are no archaeological or
heritage resources. Like with the railway yard and the existing and licensed ADF facility the
land in which the proposed FGD technology is to be constructed is already transformed
through previous construction activities. Once more NGT was not part of this Phase Il HIA
study conducted on site; it therefore not take full responsibility or liability for any issues that
were raised and addressed in this report other than to make reference to it as an important
document to consider in dealing with heritage issues at Medupi PS. may be addressed by the
current heritage social consultation on site.

e The only potential graves were identified south of Medupi within a kilometre zone by Dr
Sutton of NGT in 2016 but these are outside the current development footprint and will not be

impacted even though an impact assessment measure has been undertaken of them (EMFGD).
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7. RECOMMENDATIONS

It is recommended that Eskom should continue with the implementation of Phase 2 HIA
recommendations made by Mbofho Consulting and Project Managers which state that:

o Eskom should consider constructing a memorial on site to memorialized the names of
those whose graves were accidentally disturbed during the construction of Medupi PS
six units and the associated infrastructure. All the names and surnames of those who
were buried in areas that have been reconstructed as per Figure 13, 14 and 15 should be
included in the memorial. This will be in addition to cleansing ceremonies and other
cultural practices that have already been undertaken such as repatriation of spirits.

A general recommendation with transcend heritage issues at Medupi PS is that, project
proponents and environmental consultants alike, should always involve heritage consultants in
the early stages of environmental management process. For example, from project
conceptualization where a heritage screener of the development footprint can be undertaken.
To project planning phase whereby archaeologist and heritage consultants form part of the
project planning team. Heritage management process should not be taken as a tick box tool that
fulfills compliance requirements, rather an important and integral part of the environmental

management process.
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ANNEXURE 1: REVISION 01 HERITAGE IMPACT ASSESSMENT STUDY EXECUTIVE SUMMARY WITH
STUDY CONCLUSIONS AND RECOMMENDATIONS

Eskom is the utility responsible for the generation, transmission and distribution of electricity to the
South African consumer. Established in 1923 by the South African government, today it supplies
approximately 95% of the country’s electricity. The utility is the largest producer of electricity in Africa
and is among the top seven utilities in the world in terms of generation capacity. It plays a major role
in accelerating growth in the South African economy by providing reliable, high-quality electricity.
Medupi Power Station, currently in the final stages of construction, is an important element of the
Eskom “capacity building” initiative and is the largest construction project in the southern hemisphere.
In order to reduce the emissions of sulphur dioxide into the environment and meet more stringent
minimum Air Quality Emissions Limits for new power plants, Eskom will install wet limestone Flue Gas
Desulphurisation technology (sulphur dioxide abatement technology) to the 6 power-generating units
at the Medupi Power Station. Flue-Gas desulphurization (FGD) is a set of technologies used to remove

sulphur dioxide (SO,) from the exhaust flue gases of fossil burning power plants.

The FGD project consists of the retrofitting of FGD technology to remove sulphur dioxide from the
exhaust flue gases of the Medupi Power Station operations and is expected to remove up to 95% of
the SO,. It is expected that the proposed FGD facility will have an estimated footprint of between 0.5
and 1 hectare, including associated infrastructure which may consist of: storage; handling and disposal
of wastes; treatment of waste water within a Zero Liquid Discharge (ZLD) system; a conveyor belt or
road route for the transportation of waste to the disposal site; services, including electricity and water
supply in the form of power lines, pipelines and associated infrastructure and access and maintenance

roads to the ash disposal facility (ADF).

The analysis report of the wastes generated from the FGD process resulted in the need to identify
locations for disposal. The waste consists of Gypsum and Ash which are Type 3 wastes and Eskom has
proposed disposing of them together in a Class C facility. The other by-products are Sludge and Salts
which are Type 1 wastes and will be disposed in separate cells in a single Class A facility. To that end, a
site identification process was initiated to locate an appropriate site for the Class A facility. This report
forms part of the specialist studies assessing the three remaining identified locations. The three sites

are located on farms within a 10km radius from the Medupi Power Station. These are Site 2 (farm
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Kromdraai), Site 12 (farms Vergulde Helm and Enkeldraai) and Site 13 (Eenzaamheid). Site 13 has
already been assessed and approved for waste disposal, as such it was not surveyed for this report.
However, the findings from previous reports will be assessed for impacts on heritage or cultural

material for this current project. All three sites are considered as part of the site selection process.

NGT was appointed by Zitholele to conduct the Heritage Impact Assessment (HIA) (inclusive of a
Palaeontological Desktop Study). The heritage specialist assessment is in terms of Section 38 (1) of the
National Heritage Resources Act, No. 25 of 1999 and the National Environmental Management Act
(NEMA), No.107 of 1998 (as amended in 2014 & the applicable 2014 Regulations) as well as other
applicable legislations. Morris Sutton, archaeologist and principal heritage consultant from NGT
Consulting conducted the study. This study assesses the range of all manmade or human
influenced/altered resources within the proposed locations for the selection of a waste disposal area

(Figure 1).

The standard NGT HIA includes:

e Conducting a detailed background information search of the affected
environment;

e Conducting a physical survey of the project foot print to identify,
record/document and map out any heritage resources within and immediately
around the development footprint;

e Field grading of the identified resources;

e Assessing impacts of the proposed development on the identified resources
and making recommendations on how such impacts can be managed or

mitigated.

The background information search yielded information about the existence of heritage resources in
and around the project footprint, including the nearby town of Lephalale. The identified heritage

resources included archaeological, rock art, burial grounds and graves and historic built environment.

The survey, conducted on 31 August — 2 September and 17 and 18 November 2015, revealed no

heritage material within the project footprint or areas immediately outside the footprint.
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Based on the desktop research, the physical survey and the assessment of the potential impact of the
proposed project on farms Kromdraai (Site 12), Vergulde Helm and Enkeldraai (Site 2) the following

conclusions and recommendations are made:

Conclusions:

The Palaeontological Desktop Study (Appendix B) determined the geological formations in the area pre-
date any large bodied fossil plant or any vertebrate fossils. Micro-organisms such as algae had evolved
by this time but they do not preserve in conglomerates. Sandstones are usually too coarse to preserve
such small fossils. Therefore, there is an extremely small chance of finding any fossils of any kind in the

three proposed areas.

The HIA desktop study identified 3 types of heritage resources that are likely to occur within the Medupi
FDG retrofit waste site selection project areas. These resources include: burial grounds and graves, built
environment and Iron Age and Stone Age activity/sites. Following a detailed survey of the proposed area,
there were no identified resources within the project footprint. It is concluded that, from a cultural
resources management point of view, that there are no objections to either of the sites and no negative
perceptions regarding the selection of a waste disposal site. Neither of the two sites yielded heritage
resources during the physical survey:
e Site 2- No heritage resources were identified
e Site 12- Two built structures were identified. Both are of low heritage significance and require
no further mitigation.
e Site 13- One area was identified that may contain two graves. It is highly probable that the first
is a grave while the second is only possibly a grave. Both of these need mitigation measures to a)
determine confirmation of a grave site and, b) if confirmed, mitigate the impact by exhumation
and relocation of the graves. A second area just east of the project footprint was identified as
being a possible grave. This area, which is adjacent to the proposed project facility, can be
fenced (bordered) with a 5m no-go zone and avoided during the construction, operational and

decommissioning phases.
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Recommendations:

As far as the palaeontology is concerned the proposed development can go ahead and no further impact

assessment is required.

If in the extremely unlikely event that any fossils are discovered during the construction of the waste
disposal site, then it is strongly recommended that a palaeontologist be called to assess their

importance and rescue them if necessary.

No heritage of significant value was identified on either Site 2 or 12. On Site 13 mitigation will need to
take place regarding the possible graves in the northwest corner of the site (EMFGD 02). This includes
confirmation of actual graves and if confirmed these must follow the procedures for exhumation and
reburial of human remains (see Discussion Chapter for detailed procedures for relocating the graves). If
it is determined the site does not contain graves then no additional mitigation is necessary. It is also
recommended that confirmation is made regarding the possible grave east, but adjacent, of the project
footprint (EMFGD 03). If confirmed as a grave then the grave should be fenced and a 5m buffer be
established to ensure the integrity of the grave during construction, operational and decommissioning

phases of the project.

Following the mitigation recommendations for the graves, all three sites are viable options for the
selection process. If proper mitigation is completed then, in regard to heritage, the three sites can be

ranked equally for the site selection process.

It is noted, however that heritage material is, in many cases, found in sub-surface sediments thus if any
heritage material is exposed during the construction/maintenance phases of this project then all work
must stop and the appropriate agencies (LIHRA and SARHA) be notified. Additionally, should that

heritage be in the form of graves then the South Africa Police Service must also be notified.

It is also recommended that a site specific HIA be conducted once the selection process has been
completed. The site specific HIA should include a strong focus on the potential for graves. Both the site
survey and a comprehensive public participation process should be conducted with an emphasis on

identifying graves or burial places.
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ANNEXURE 2: GRAVE MANAGEMENT PROCEDURE PROPOSED IN REVISION 01 HERITAGE STUDY

5.1 Burials/Graves

The possibility of graves being uncovered during the construction phase is of critical importance.
Previous heritage studies conducted in the surrounding areas have, on occasion, failed to identify graves
that were subsequently uncovered during construction. Though, not the fault of the heritage specialists,
these situations create delays in the project and stress in the local communities. As often, in most areas,
graves were marked by stones and those stones are sometimes moved (through natural fluvial or
alluvial actions as well as by people) and thus it is not possible to discern these graves on the landscape.
That was the case previously with the construction of the Medupi Power Station. Additionally, it is often
not possible to identify a stone lying on the landscape as being a grave marker. That was the case with

the current possible grave on Site 13.

As it is essential to anticipate the potential for graves on site, part of the report discussion includes a
review of local burial customs. Currently the Lephalale area has a diverse population including many
different cultural groups. Much of this diversity is the result of migrants, seeking work, entering the area
over the last few decades. Migrant labourers and opportunistic entrepreneurs have both contributed to
and benefited from the economic growth of the area. However, prior to a few decades ago the area was
somewhat more culturally monogamous. Historically the largest population group in the area has been
the Northern Sotho or, more specifically, the BaPedi. From the mid-18th century the group flourished
reaching its most powerful point during the reign of Thulare from the late 18th century until 1820.
During the mfecane the BaPedi were mostly driven out the area, but returned afterwards in the 1870s
and slowly rebuilt. Since that time, in spite of much conflict with Afrikaners and the English, the
Northern Sotho have remained in the area. Due to this long occupation, the most likely burials
uncovered during the construction phase would be BaPedi or Northern Sotho people. Therefore this

discussion will look at some of the customs and rituals associated with the Northern Sotho cultural

group.

As with most cultural groups rituals are an important part of BaPedi group identity. Rituals operate
beyond mere knowledge and human experience to integrate people. Burial rituals heal grief and

enhance group membership ensuring the desired sense of belonging without being subject to scientific
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logic (Ktagla, 2012). In the case of death and bereavement, rituals can reinforce and help to explain the
persistence of religious practices in the face of the destructive forces of dilution and distortion by
external influences (ibid.)

An important understanding in Northern Sotho ritual approaches to death and grieving is that they are
greatly influenced by the group’s beliefs regarding death and its role in the lifecycle. Rituals surrounding
death of a person among the Northern Sotho are a structured activity that involves the collective of
close family and extended families (Kgatla, 2012). “Attention is drawn away from an individual activity to
a collective conformity. Individualism is annulled, and in its place there is collectivism” (ibid. p.83).
Importantly, Northern Sotho people see death not an end to the person’s soul, but only a change in the
soul’s place of abode. This manifests in the relevance or importance placed on ancestors’ role in the
lives of the living. During a burial, rituals are performed to continue the link. Thus disturbance of a grave
is not just a defilement of the decease’s body, but an insult to the ancestors. This can bring about
punishment to the living. Therefore it is important that the proper rituals are followed when exhuming
and re-burying human remains.

The burial ceremony is usually conducted in two parts. The first takes place at the home and the second
at the cemetery. A re-burial of an exposed grave on site would preclude the first part.

The cemetery burial process is also very structured. During the Iron Age period, important members of a
village were buried within the central kraal. This was done to signify their position or standing within the
group. In more modern times, the burial place is often an area of cultural or heritage significance. This
made be in the form of landscape features, such as long-standing old trees, rock outcrops or historic
structures. The selected burial site is most often an area 30-100m west of the significant feature. Thus
these landscape features are often markers for BaPedi burial places.

The actual burial ceremony follows a ritualized process (Mapaya and Mugovhani, 2014):

e Normally during transport from the home to the cemetery the coffin is covered in a blanket. This
is a long tradition wherein originally the body or coffin was covered in a cow hide. This should be
done once the remains have been interred in a new coffin after exhumation. The praise singing
would also occur at this time. Importantly, this role is conducted by the rakgadi or aunt.
Traditionally, in Nguni cultures praise singing is carried out by males and in BaPedi groups males
do learn praise, but in most cases it is the females who are expected to perform the rite.

e The Diphiri or young men of the village of the deceased carry out the task of digging the new
grave. This is often difficult in reburials as it would be expected to be carried out by the

employees of the contracted funeral directors. But, when possible, should be followed.
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e During reburial the Moruti or pastor begins with a prayer and conducts the interment.

e Arepresentative of the Chief makes comments and gives thanks from the village level.

e The Diphiri give thanks with specific reference to those present. These young men are also
responsible for the conduct of those present for the burial. This includes monitoring the group
and politely correcting inappropriate behavior.

e Finally, the Balapa or Elders give thanks. At this point the structured rituals are complete and the
ceremony is ended. The family may desire to remain longer to reinforce the bond/link with the

deceased.

Process to follow in the event of the confirmation or exposure of a grave or burial.

A number of laws come into effect when dealing with human remains. SAHRA includes legislation (NHRA
No 25 of 1999) for any heritage related human remains. These include graves or burials greater than 60
years of age or persons who were victims of conflict. Human remains that are less than 60 years old are
subject to provisions of the Human Tissue Act (Act 65 of 1983) and to local regulations. Laws governing
the granting of permission relating to exposure or removal of graves also include a number of
government agencies. Guidelines were also established, internationally, regarding the treatment of
graves. The World Archaeological Congress (WAC) passed the Vermillion Accord on Human Remains in
1989. Two key points from that accord include:

o Respect for the wishes of the dead concerning disposition shall be accorded whenever possible,

reasonable and lawful, when they are known or can be reasonably inferred.
e Respect for the wishes of the local community and of relatives or guardians of the dead shall be

accorded whenever possible, reasonable and lawful.

A) Legislation pertaining to identification, exhumation and reburial of human remains.

1) South African Heritage Resources Agency (SAHRA)
The National Heritage Resources Act (Act No 25 of 1999) governs graveyards, burial grounds and graves
older than 60 years. Graves and burial grounds are divided in six categories:

e ancestral graves;

e royal graves and graves of traditional leaders;

e graves of victims of conflict;
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graves of individuals designated by the Minister by notice in the Gazette;
historical graves and cemeteries; and
other human remains which are not covered in terms of the Human Tissue Act, 1983

(Act No. 65 of 1983).

Furthermore, no person may, without a permit issued by SAHRA or a provincial heritage resources

authority—

destroy, damage, alter, exhume or remove from its original position or otherwise
disturb the grave of a victim of conflict, or any burial ground or part thereof which
contains such graves;

destroy, damage, alter, exhume, remove from its original position or otherwise disturb
any grave or burial ground older than 60 years which is situated outside a formal
cemetery administered by a local authority; or

bring onto or use at a burial ground or grave referred to in paragraph (a) or (b) any
excavation equipment, or any equipment which assists in the detection or recovery of

metals.

2) SAHRA or a provincial heritage resources authority may not issue a permit for the destruction or

damage of any burial ground or grave referred to in subsection (3)(a) unless it is satisfied that the

applicant has made satisfactory arrangements for the exhumation and re-interment of the contents of

such graves, at the cost of the applicant and in accordance with any regulations made by the responsible

heritage resources authority.

SAHRA or a provincial heritage resources authority may not issue a permit for any
activity under subsection (3)(b) unless it is satisfied that the applicant has, in accordance
with regulations made by the responsible heritage resources authority— (a) made a
concerted effort to contact and consult communities and individuals who by tradition
have an interest in such grave or burial ground; and (b) reached agreements with such

communities and individuals regarding the future of such grave or burial ground.

3) Subject to the provision of any other law, any person who in the course of development or any other

activity discovers the location of a grave, the existence of which was previously unknown, must

immediately cease such activity and report the discovery to the responsible heritage resources authority

which must, in co-operation with the South African Police Service and in accordance with regulations of
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the responsible heritage resources authority— (a) carry out an investigation for the purpose of obtaining
information on whether or not such grave is protected in terms of this Act or is of significance to any
community; and (b) if such grave is protected or is of significance, assist any person who or community
which is a direct descendant to make arrangements for the exhumation and re-interment of the
contents of such grave or, in the absence of such person or community, make any such arrangements as

it deems fit.

4) Permission must also be obtained from the:
e Landowner (Eskom)
e local (Mapela?) traditional council
e Lephalale Municipality
e Waterberg District Municipality
e Limpopo Government (Office of the Premier)
e Limpopo Department of Health
e National Department of Health

e South African Police Service

5) After a permit has been granted then the exhumation and reburial process must conform to the
standards set out in the Ordinance on Excavations (Ordinance no. 12 of 1980) - including the Human
Tissue Act, 1983 (Act No. 65 of 1983). Human remains can only be handled by a registered undertaker or
an institution declared under the Human Tissues Act (Act 65 of 1983 as amended) and must be done in

the presence of both a member of SAPS and a qualified Archaeologist.

B) Steps in identification, exhumation and reburial of Human Remains

The first task is to engage local communities with the aim to collect information on graves (or other
heritage resources) in the project area. This public outreach should follow the normal Public
Participation process, which includes collecting data, engaging members of the community and

recording all necessary information.
e If family or descendants can be located/contacted and the grave identified, then a
consultation procedure is started wherein the family’s consent is necessary to begin a

exhumation and reburial process
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e If the grave cannot be identified, then it must be treated the same as graves >60 years
old and the heritage laws apply.

e Obtain the necessary approvals from various governmental entities (see 3 above).

e Obtain the necessary permit from SAHRA (see 1 above).

e Contract a certified Mortuary Practitioner (i.e. Martins Funeral Services),

e |dentification and arrangement of an acceptable cemetery for reburial (i.e. Marapong
Cemetery).

e The grave excavation process is conducted by the Mortuary Practitioner. This process is
overseen by an Archaeologist in the presence of a member of the SAPS. Also present
are any family/affected community members/traditional leaders. This process includes
any rituals or rites that had been agreed upon with family/community/traditional
leaders.

e Intermentin a new grave in a formal cemetery.

The built environment present in the project area is of low heritage significance. Of more concern is the
possible grave on site 13 and the potential for the discovery of other graves during the construction
phase of the project. The migratory behavior of many laborers, including farm laborers, results in a
disconnect with the landscape and can lead to a lack of knowledge of locations of burials. Additionally,
the often absence of birth and death certificates within black communities in the past can make it

difficult to establish burial/grave connections.
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ANNEXURE 3: PROPOSED NEW SCOPE OF WORK AT MEDUPI POWER STATION FOR THE
CONSTRUCTION OF THE PROPOSED FGD TECHNOLOGY RETROFIT PROGRAMME, THE PROPOSED
RAILWAY YARD AND THE IMPLEMENTATION OF THE EXISTING ADF AS A MULTI-WASTE STORAGE
FACILITY

1 INTRODUCTION

This project focuses on the environmental authorization process for the Medupi Power Station Flue Gas
Desulphurization (FGD) Retrofit. Medupi Power Station is a coal-fired power station that forms part of
the Eskom New Build Programme. Medupi Power Station is located about 15km west of the town of

Lephalale in the Limpopo Province.

2 CHANGES TO AUTHORISATION AND LICENCING APPROACH IN 2017

Towards the middle of 2017 changes to the authorization and licensing approach for the Medupi FGD
Retrofit Project applications were proposed in order to streamline the application processes to ensure
compliance with the NEMAQA compliance requirements by the year 2021. The following changes were
subsequently implemented:

e Confirmation that the assessment of an additional multiuse disposal facilities, which would be
used for the disposal of ash and gypsum, and salts and sludge have been removed from this
current application scope and will be undertaken as a separate authorization process.

e The application for a Waste Management License (WML) for the existing ADF was removed from
the integrated Environmental Impact Assessment process hence the EIA application will not be
an integrated Environmental Impact Assessment application. The proposed disposal of gypsum
together with ash on the existing authorized ADF footprint will be dealt with through a separate

amendment process to the existing ADF WML.

e The EIA application in terms of the National Environmental Management Act, 107 of 1998, as
amended, will include application for activities associated with the construction and operation

of the FGD system within the Medupi PS footprint and the railway yard and siding, including
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limestone and gypsum handling facilities, diesel storage facilities new access roads, Waste
Water Treatment plant, facilities for temporary storage of salts and sludge.

e A Water Use License Application will focus on water uses triggered by the construction and
operation of the FGD system, railway yard and limestone / gypsum handling areas, and within

500m of the approved ADF footprint.

3 DETAILED SCOPE OF WORK

The detailed scope of work for each of these applications is described in terms of the simplified process
flow diagram in Figure 1 and listed in the sections below. The overall site layout encompassing the
railway yard, limestone and gypsum handling areas and FGD system is provided in Appendix A to this
technical memo. General layout of the existing ADF and storm water management philosophy is

provided in Appendix B to this technical memo.
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Figure 28-Basic process Flow Diagram for the FGD process at Medupi Power Station
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Railway yard (Block 1 & 2)

Limestone is purchased off-site and is transported to the Medupi Power Station by rail and/or road. The

limestone is offloaded at the proposed limestone storage facility, which includes a rail siding and road

access, located south-west of the 6 power generation units within the Medupi Power Station footprint.

The rail siding and access roads are a component of this environmental authorization (EIA) process.

Infrastructure associated with the railway yard and limestone / gypsum handling area include:

Limestone will be initially delivered by road and will be delivered to a truck offloading facility in
close proximity to the Limestone Stockyard.

Rail infrastructure proposed parallel to the existing Thabazimbi — Lephalale railway with a
proposed siding take-off point situated at kilometer point 107+250m. The general arrangement
of the railway yard and take-off point is provided in Appendix C.

Linear-type yard layout configuration with six lines parallel to each other, and split into two
separate yards (limestone offloading and gypsum loading) linked by means of a locomotive run-
around line.

Limestone offloading facility: Tippler Area building will include side dispensing tippler, a
limestone rail, truck offloading area and separate receiving area, Tippler for “tipping” limestone
onto an underground inclined conveyor, limestone transfer house and emergency limestone
offloading area at the stockyard. Excavations up to 15m deep will be undertaken during
construction of the Tippler facility.

Gypsum could be routed to the Gypsum storage facility in close proximity to the railyard.
Gypsum storage loading facility will include gypsum reclaim hoppers that receive gypsum from
the mobile reclaim equipment and discharge to the gypsum reclaim belt conveyor, which in turn
discharges to the inclined gypsum belt conveyor. The inclined gypsum belt conveyor then
discharges to the bin at the loading facility that feed the rail wagons with a controlled discharge.
Administration building and operations tower for Eskom and a Services Provider’s personnel.
Diesel locomotive workshop, utilities rooms and ablutions. This workshop area will have
approximately 600m? service space for the shunting locomotive, various offices and store rooms
(180m?) attached to one end of the building.

Two Diesel Storage Facilities (each can be approximately 3.6m in diameter and 3.0m in height)

with a maximum installed storage capacity of 28 000 liters each, in two above-ground horizontal
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storage tanks, and will be bunded. One of these tanks will service the shunting locomotives
while the other will service the Emergency Generator, and located at the rail siding area and the
FGD complex area, respectively. A covered road tanker decanting area will be located alongside
the bunded area. There is a third diesel tank in the FGD common pump building, the capacity of
which is significantly less than 28 000 liters.

Security office and infrastructure: A security office will be located adjacent to the fence line at
the western extent of the proposed rail yard where the proposed rail infrastructure ties in with
the existing rail network. The existing service road fence will be used as the boundary fence to
the rail yard.

Conveyor infrastructure.

Sewerage and effluent management infrastructure: The security office, locomotive workshop
and administration building will be served with ablution facilities with a sewerage conservancy
tank system with capacities of 32008, 8500€ and 85008, respectively.

Associated infrastructure (water, storm water, and lighting): Storm water channels and
structures are designed to provide a division between storm water and the dirty water from the
gypsum loading facility. Dirty storm water from the gypsum loading facility will be collected into
an independent concrete channel and underground pipe network that will drain to the proposed
Pollution Control Dam (PCD) that will form part of the FGD infrastructure. The estimated run off
contribution to the PCD is expected to be 0.05m3/s for a 1:20 year return period. Eskom will
provide the required power supply, while the rail yard mini substations will be constructed in
accordance with Eskom’s specification. PCDs will also be provided for the salts and sludge
storage facility. The Medupi plant operates with two separate water networks supplying fire
water and potable water. The water network required for the rail yard was designed to tie into

connection points within the existing water network of the MPS.

Limestone preparation (Block 2)

An overview of the limestone handling and preparation infrastructure is presented below. The proposed

limestone handling and conveyance infrastructure is shown in Appendix C. The limestone handling and

conveyance will include the following infrastructure:
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Limestone stacking conveyor;

Limestone storage area;

Emergency limestone offloading area;

Limestone reclaim conveyor;

Limestone and gypsum handling substation;

Storm Water Pollution Control Dams. The conceptual storm water management design has
resulted in two separate PCDs being proposed in this area. It is also proposed that each of
these PCDs is portioned to cater to maintenance activities in the future. A layout of
proposed PCDs are presented in Appendix E;

Lined channels for diversion of dirty water to Pollution Control Dams.

Limestone is conveyed to the limestone preparation building where it is milled and combined
with water to form limestone slurry for input into the FGD system. Limestone slurry is pumped
to a limestone slurry feed tank from where it is pumped, via piping, on the elevated FGD utility

rack to each absorber for utilization in the FGD system. Infrastructure thus includes:

Limestone preparation building;
Limestone slurry feed tank; and

Piping and elevated FGD utility rack.

Input materials and processes (Block 3)

Input materials to the FGD process will include:

34

SO2 laden flue gas received from the each generation unit. Untreated flue gas leaving the
existing ID fans will be diverted to the absorber inlet, via additional ducting system;

Process water received from process water tanks (two operational and one backup for
redundancy);

Oxidisation air; and

Limestone slurry received from the limestone milling and preparation plant.

WFGD system (Block 4)

The site arrangement of the FGD system for the Medupi Power Station is provided in Appendix D. The

FGD system includes infrastructure that is located within the previously cleared and transformed

footprint of the power station. Infrastructure includes:

An absorber unit associated with each of the 6 x generation units;
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. Each absorber unit will include a flue gas duct, absorber tower, absorber pump building and
absorber substation;

. Absorber drain and gypsum bleed tanks associated with each cluster of 3 absorber units, i.e.
absorber units 1 — 3 and absorber units 4 — 6;

. FGD above-ground elevated utility racks containing piping to direct fluid from and to

relevant systems within the absorber area.

3.5 Treated Flue Gas (Block 5) and evaporation (Block 6)
Treated flue gas is redirected from the absorbers via the flue gas ducts back to the chimneys for release

with much reduced SO2 content. During the process evaporation losses are incurred.

3.6 Gypsum dewatering, re-use or disposal (Block 7)

3.6.1 Gypsum dewatering and conveyance

Gypsum will be produced from the FGD process as a by-product of the wet scrubbing process. Slurry will
comprise gypsum, a mixture of salts (Magnesium Sulphate (MgS04) and Calcium Chloride (CaCl2)),
limestone, Calcium Fluoride (CaF2), and dust particles. A refinement process is carried out to separate
and dewater the gypsum. Effluent is directed to the Waste Water Treatment Plant (WWTP), the
overflow of the gypsum dewatering hydro cyclones goes to the waste water hydrocyclone (WWHC) feed
tanks. The tanks are located in the gypsum dewatering building. From the WWHC feed tanks, the water
goes through the WWHC where the underflow is directed to the reclaim tanks and the overflow to the
Zero Liquid Discharge (ZLD) holding tanks. The ZLD holding tanks feed the WWTP.

Dewatered gypsum is transported via conveyor either to the existing ADF or to an offtake point where it
is diverted to a storage facility from which it may be transported by rail or road to users. The gypsum
storage building will be used in conjunction with the rail siding only. The storage building is a future use
facility that will be built with the rail siding. There will be no facilities for gypsum recovery from the
storage building to be loaded onto trucks. Road transport is used for immediate offtake for gypsum

exploitation.

Use of gypsum will be subjected to quality assessments, which will be done at the storage facility. If the

quality is not usable, the gypsum will be taken for disposal.
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The site arrangement of the FGD system for the Medupi Power Station is provided in Appendix D and
shows the infrastructure associated with the gypsum dewatering and conveyance. Infrastructure

associated with the gypsum dewatering and conveyance includes:

. Gypsum bleed tanks and forwarding pumps;
. Piping and elevated FGD utility rack;
. Gypsum dewatering building containing gypsum hydrocyclones and waste water

hydrocyclones ;

. Belt filter and reclaim tank;

. Gypsum conveyer belt system;

o Gypsum truck loading facility;

o Gypsum storage building and offtake via rail

3.6.2 Gypsum re-use or disposal

Initially, gypsum will be conveyed from the gypsum dewatering building via a gypsum link conveyor to a
gypsum transfer house where it will be loaded onto the existing overland ash conveyor. In this conveyor
system, the gypsum will be mixed with ash and will subsequently disposed together on the footprint of
the existing authorized ADF. The conveyor route and transfer houses for gypsum onto the overland ash
conveyor are shown in Appendix A. If there is a market for gypsum, the project has catered for an
offtake point, wherein, the gypsum will be collected by trucks from overhead conveyor system. At this
point, the ground will be prepared for management of any gypsum that is not contained and the trucks

will be washed before leaving this area. The washing is a means to minimize the spreading of the

gypsum.

In terms of the previous ash classification processes, i.e. the Minimum Requirements Documents Series,
ash was considered to be hazardous and thus the O to 2 year area was designed and authorized
according to the Department of Water and Sanitation (DWS) Minimum Requirements, resulting in a H:h
liner system being installed, at the ADF. However, regulations were promulgated by the DEA in terms of
NEM:WA on the 23 August 2013. In terms of the NEMWA regulations, ash and gypsum now classify as
Type 3 wastes, and require to be disposed of on a Class C barrier system. This barrier will be

implemented at the facility from the 4 to 19.2 year area.
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An application to amend the existing ADF Waste Management License is being undertaken for disposal

of gypsum and ash together on the existing footprint of the authorized ADF. Requirements to reduce

impact on the wetlands in the southwest corner of the authorized ADF footprint have, furthermore,

resulted in the re-design of the ADF. The proposed ADF amended design has the following attributes:

The final layout of the ash and gypsum facility has side slopes at 1:5.

The final layout of the ash and gypsum facility has a long fall of 1:300.

The final height of the facility will be increased by 12 m from an original design height of 60
m, to 72 m above ground.

The revised ADF design caters for the storage of a volume of 193 315 105 m3 which converts
to a total life of 19.2 years.

Storm water management caters for clean and contaminated storm water infrastructure,
and includes berms, geocell lined trenches and pollution control dams.

On-going rehabilitation will occur behind the advancing face as the facility develops to
ensure a relatively small window of ash and gypsum being exposed to the environment.

The proposed revised ADF design overlaid over the authorized ADF footprint is provided in

Figure 2 below. Proposed PCDs are indicated in the bottom aerial image in Figure 2.
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Figure 29-Authorised ADF area (top) with updated ADF design overlay (bottom) indicating layout of
amended ADF design

3.7 Waste Water Treatment (Block 8)

The Medupi FGD Waste Water Treatment Plant is located directly west opposite generation units 1 to 3
at the Medupi Power Station. FGD chloride bleed stream and FGD auxiliary cooling tower blowdown

stream are diverted to the ZLD holding tanks. The total organic carbon (TOC) scavenger regeneration

HIA prepared on behalf Zitholele Consulting and Eskom Holdings 85



wastewater from the filter press system / existing water treatment plant (WTP) will be directed to FGD

WWTP located next to the gypsum dewatering plant.

From the ZLD holding tank the wastewater is transported via pipes on the elevated FGD utility rack to
the WWTP. The pre-treatment process will include physical/chemical treatment to precipitate solids and
heavy metals from the water by making use of lime and soda ash in a softening clarification process. At
the WWTP lime and soda ash are added to the wastewater to convert the dissolved calcium and
magnesium into salts so that the clarified water can be effectively treated in the brine concentrators and
crystallizers. Due to the large amounts of lime and soda ash required it is estimated that one 18 000kg
capacity truck of lime will be required every 8 hours and one 18 000kg capacity truck of soda ash will be
required every 5 hours. Lime and soda ash will be stored in lime silos and soda ash silos, respectively, at

the chemical storage area.

The precipitates from this pre-treatment process are settled out in clarifiers as sludge, 50% of which is
sent to a filter press dewatering system. The other 50% of the sludge is returned to the clarifier. The
filter press filtrate will be returned to the pre-treatment holding tank. This pre-treatment process
produces approximately 488t of sludge from 85% limestone, or approximately 243t of sludge from 96%
limestone, which is expected to be generated during the pre-treatment process. After chemical
treatment, the precipitates are settled out in clarifiers as slurry, 50% of which is sent to a filter press
dewatering system. The other 50% of the slurry is returned to the clarifier. The filter press filtrate will be
returned to the pre-treatment holding tank. The overflow from the softening clarifier is sent to the brine
concentrator and crystallizer processes for further salt removal. Salts are settled out and crystallized
during this process. Approximately 127t of salts are expected to be generated from 85% or 96%
limestone, and will require environmentally responsible management. The distillate water produced
from the brine concentrator and crystallization process is returned to reclaim tanks for reuse in the
process. Chemical storage is likely to exceed 955m3 to provide sufficient capacity for storage of

chemicals in the FGD process.

The distillate emanating from the process will be diverted back to the FGD system for re-use in the FGD

process, while dirty water run-off will be utilised in the FGD process to improve water usage.
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3.8 Storage and disposal of salts and sludge (Block 9)

Sludge and salts will be temporarily stored in appropriately designed storage facilities next to the WWTP.
The storage facilities will have a 7-day storage capacity. Two storage areas will be provided for, with
Salts and Sludge Storage Area 1 and 2 sized to approximately 4800m2 and 16000m2 in size, respectively.
The storage areas will conform to the Norms and Standards for the Storage of Waste (GN926 of 29
November 2013) and will be registered as a waste storage facility in terms of these Norms and

Standards.

Salts and Sludge will, subsequent to storage, be transported (trucked) and disposed of at a registered
waste disposal facility for the first 5 years of operation. The waste disposal service provider has not been
confirmed yet, although disposal at Holfontein has been considered as a suitable waste disposal service
provider, among others. For transportation of this waste to a disposal site, Eskom will utilize the services
of a service provider who has all required authorizations and systems to manage from the temporary

storage to disposal facility.

Mathys Vosloo

Project Manager
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COPYRIGHT

This palaeontological desktop study report (including all the associated data, project results and
recommendations), whether manually or electronically produced, forms part of the submission in
addition to any other subsequent reports or project documents, such as the inclusion in the Environmental
Impact Assessment (EIA) and the Environmental Management Programme report (EMPr) documents for
whichitisintended for totally vest with the authors, Pro. Marion Bamford and the company he represents;
viz. NGT Holdings (Pty) Ltd (hereafter referred NGT). This limitation is with exception to Zitholele
Consulting (Pty) Ltd (hereafter referred to as Zitholele) and Eskom Holdings SOC Ltd (hereafter referred

to as Eskom).

The limitation for the transmission of the report includes, both manually and electronically without
changing or altering the report’s results and recommendations, shall also be lifted for the purposes of
submission, circulation and adjudication by the relevant heritage management authorities (the South
African Heritage Resources Agency (SAHRA) and Limpopo Heritage Resources Authority (LIHRA)), the

Department of Environmental Affairs (DEA) and the Department of Water and Sanitation (DWS).

NGT takes full liability for its specialists working on the project for all the social impact assessment related
matters. We will not take any liability for any other environmentally related issues or challenges for the

project other than those services appointed for - these are the liability of the client.
This report has been compiled by NGT on behalf of Zitholele and Eskom. The views expressed in this

report are entirely those of the author and no other interest was displayed during the decision-making

process for the project.
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EXECUTIVE SUMMARY

NGT has been appointed by Zitholele to make amendments to the desktop PIA study conducted for site
selection process for the Medupi Waste Disposal Facility which was submitted to Zitholele in February
2016. The site selection process focused on three sites, namely Site 2, Site 12 and Site 13, and it aimed
at selecting the most suitable site for the handling and disposal of various waste streams that are a by-
product of the proposed Flue Gas Desulpherisation (FGD) technology at Medupi, which is proposed to
be retrofitted in the six units currently being constructed at Medupi Power Station. The aim of the FGD
technology is to reduce the amount of Sulphur Dioxide (SO,) emitted from coal fired power stations;

Medupi with its six units as a coal fired powered station.

In 2017, however, there were amendment to the project scope of works; Eskom decided on utilising the
existing and licensed Ash Disposal Facility to dispose of ash and gypsum. Eskom proposed a railway yard
within the Medupi footprint for offtake of lime and handling of commercial gypsum. Within the
footprint temporary hazardous storage facilities for salts and sludge have also been proposed. These
new developments prompted the amendments to Revision 01 PIA and the development of the current
PIA report (Revision 02). This HIA is site-specific HIA to the Medupi footprint which also contain the site
for the proposed railway yard and the existing and licensed ADF (Annexure 1 — Revised Project Scope of
Works). This study assesses the potential impact to palaeontological resources within the proposed

development area.

The area to be developed lies on the Sandriviersberg and Mokalakwena Formations, (Kransberg Subgroup,
Waterberg Group) which are sandstones and conglomerates 1700 to 2000 million years old and so pre-
date any large bodied fossil plant and any vertebrate fossil. Micro-organisms such as algae had evolved
by this time but they do not preserve in conglomerates. Sandstones are usually too coarse to preserve

such small fossils.

Conclusions and Recommendations
e |tis concluded that, there is an extremely small chance of finding any fossils of any kind in the
three development areas.
e As far as the palaeontology is concerned the development can proceed and no further

palaeontological impact assessment is required
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1. BACKGROUND

Eskom has initiated a program to reduce emissions of Sulphur Dioxide into the environment by installing
Flue Gas Desulphurisation (FGD) technology on the 6 power-generating units at Medupi Power Station
This FGD process will allow Eskom to ensure cleaner air and meet air quality standards. The study area

is located in Medupi PS in Lephalale Local Municipality, Waterberg District, Limpopo Province (Figure 1).

The waste by-products (including Sludge and Salts —Type 1 wastes) will be disposed of in an approved
facility. A site selection process was undertaken to recommend a site for the waste disposal (Revision
01 PIA). The current assessment if for the proposed railway yard (Figure 2), the area for the proposed
FGD technology facility (Figure 3) and the existing and licensed ADF (Figure 4) all located within the
region previously assessed for the site selection process (Revision 01 PIA — see Annexure 2 for the map

of Revision 01 assessment).

In accordance with the national legislation (National Heritage Resources Act (No. 25 of 1999)) the sites to
be developed must be assessed for the occurrence of any palaeontological material. If any fossils are likely
to be present then their importance and rarity must be gauged and if they are important then plans must
be put in place to remove the fossils (under a SAHRA permit and housed in an recognized institution),

protect them and/or divert the proposed construction.
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The proposed Medupi Flue Gas Desulphurization retrofit project and social impact of the waste disposal facilities.
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Figure 1 Location of the project area in Lephalale Local Municipality within Waterberg District
Municipality, Limpopo Province, South Africa.

The following images show the location and the design of the proposed railway yard (Figure 2), the
proposed Medupi PS FGD technology construction site (Figure 3) as well as the existing and licensed ADF

site (Figure 4).
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Figure 2- The proposed railway yard south-west of Medupi six units and south east of the existing and
licensed ADF
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Figure 3- Location of the proposed FGD technology construction sites (red arrows)
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2. METHODS

The published geological and palaeontological literature, unpublished records and databases were
consulted to determine if there are any records of fossils from the sites and the likelihood of any fossils

occurring there.

3. A GEOLOGICAL AND PALAEONTOLOGICAL CONTEXT OF THE STUDY AREA

The Ellisras Basin is important economically for coal, especially the Grootgeluk Formation and
interfingering Goedgedacht Formation, which are being mined by Exxaro for export and for the Matimba
Power Station. According to the maps by the Geological Survey the site lies in the undifferentiated
Permian and Triassic deposits, with very old rocks to the south and east of Lephalale (Fig 2, Table 1). From
more detailed studies of the coal deposits in South Africa (Snyman 1998) the Grootgeluk Mine lies on the

southern edge of the Ecca deposits, adjacent to Beaufort Group sediments (Figure 5).

The proposed development area lie to the south of the Ellisrus Coal Basin and the Karoo sediments and
are on the Sandriviersberg and Mokalakwena Formations, Kransberg Subgroup, Waterberg Group (Msm,
green on the geological map, Fig 2). These rocks are sandstones and conglomerates and are 1700 — 2000
million years old and so pre-date any large bodied fossil plant and any vertebrate fossil (Cowan, 1995).
Micro-organisms such as algae had evolved by this time but they do not preserve in conglomerates and
sandstones are usually too coarse to preserve such small fossils. Therefore, there is an extremely small

chance of finding any fossils of any kind in the four development areas.
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Figure 5- Geological map of northwestern Limpopo showing the proposed area for the Medupi FGD waste
dispoal site alternatives to the west of Lephalale (Ellisras). Arrows show approximate location of
development areas 2, 12 and 13 to the west. Abbreviations of the rock types are explained in Table 1. Map
enlarged from the Geological Survey 1: 1 000 000 map 1984.

Table 1- Explanation of symbols for the geological map and approximate ages with the references: Brandl
etal., 2006. Barker et al., 2006; Buchanan, 2006; Cawthorn et el., 2006.

Symbol Group/Formation Lithology Approximate Age
Q Quaternary Alluvium, sand, calcrete Last ca 20 Ma
Trc Clarens Formation Sandstone, siltstone Upper Triassic-Jurassic ca
220-180 Ma
P-Tr Undifferentiated Permian | Shale, sandstone, mudstone, | Ca 300-200 Ma
and Triassic coal
Msm Sandriviersberg and | Sandstones, conglomerates 1700-2000 Ma
Mokalakwena Fms,
Kransberg Subgroup,
Waterberg Group
Mam Aasvoélkop and | Sandstones, mudstones 1700-2000 Ma
Makgabeng Formations,
Matlabas subgroup,
Waterberg Group
Mle Lebowa Granite Suite Hornblende and biotite | >2000 Ma
granites
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Figure 6- more detailed geological map of the area taken from Snyman 1998 who based it on the
unpublished MSc thesis of Botha 1984). Grootegeluk is the name of the Exxaro Mine close to Matimba and
Medupi Power Stations.
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4. CONCLUSIONS

The area to be developed lies on the Sandriviersberg and Mokalakwena Formations, (Kransberg Subgroup,
Waterberg Group) which are sandstones and conglomerates 1700 to 2000 million years old and so pre-
date any large bodied fossil plant and any vertebrate fossil. Micro-organisms such as algae had evolved
by this time but they do not preserve in conglomerates. Sandstones are usually too coarse to preserve
such small fossils. Therefore, there is an extremely small chance of finding any fossils of any kind in the
four development areas. As far as the palaeontology is concerned the development can proceed and no

further palaeontological impact assessment is required.

5. RECOMMENDATIONS
e |f in the extremely unlikely event that any fossils are discovered during the construction of the
waste disposal site, then it is strongly recommended that a palaeontologist be called to assess
their importance and rescue them if necessary.
e Asfaras the palaeontology is concerned the proposed development can go ahead and no further

impact assessment is required.
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ANNEXURE 1: PROPOSED NEW SCOPE OF WORK AT MEDUPI POWER STATION FOR THE CONSTRUCTION
OF THE PROPOSED FGD TECHNOLOGY RETROFIT PROGRAMME, THE PROPOSED RAILWAY YARD
AND THE IMPLEMENTATION OF THE EXISTING ADF AS A MULTI-WASTE STORAGE FACILITY

1 INTRODUCTION

This project focuses on the environmental authorisation process for the Medupi Power Station Flue Gas
Desulphurisation (FGD) Retrofit. Medupi Power Station is a coal-fired power station that forms part of the
Eskom New Build Programme. Medupi Power Station is located about 15km west of the town of Lephalale

in the Limpopo Province.

2 CHANGES TO AUTHORISATION AND LICENCING APPROACH IN 2017

Towards the middle of 2017 changes to the authorisation and licensing approach for the Medupi FGD
Retrofit Project applications were proposed in order to streamline the application processes to ensure
compliance with the NEMAQA compliance requirements by the year 2021. The following changes were
subsequently implemented:

e Confirmation that the assessment of an additional multiuse disposal facilities, which would be
used for the disposal of ash and gypsum, and salts and sludge have been removed from this
current application scope and will be undertaken as a separate authorisation process.

e The application for a Waste Management Licence (WML) for the existing ADF was removed from
the integrated Environmental Impact Assessment process hence the EIA application will not be an
integrated Environmental Impact Assessment application. The proposed disposal of gypsum
together with ash on the existing authorised ADF footprint will be dealt with through a separate

amendment process to the existing ADF WMIL.

e The EIA application in terms of the National Environmental Management Act, 107 of 1998, as
amended, will include application for activities associated with the construction and operation of
the FGD system within the Medupi PS footprint and the railway yard and siding, including
limestone and gypsum handling facilities, diesel storage facilities new access roads, Waste Water

Treatment plant, facilities for temporary storage of salts and sludge.
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e A Water Use Licence Application will focus on water uses triggered by the construction and

operation of the FGD system, railway yard and limestone / gypsum handling areas, and within

500m of the approved ADF footprint.

3 DETAILED SCOPE OF WORK

The detailed scope of work for each of these applications is described in terms of the simplified process

flow diagram in Figure 1 and listed in the sections below. The overall site layout encompassing the railway

yard, limestone and gypsum handling areas and FGD system is provided in Appendix A to this technical

memo. General layout of the existing ADF and storm water management philosophy is provided in

Appendix B to this technical memo.
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Figure 7-Basic process Flow Diagram for the FGD process at Medupi Power Station
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3.1

Railway yard (Block 1 & 2)

Limestone is purchased off-site and is transported to the Medupi Power Station by rail and/or road. The

limestone is offloaded at the proposed limestone storage facility, which includes a rail siding and road

access, located south-west of the 6 power generation units within the Medupi Power Station footprint.

The rail siding and access roads are a component of this environmental authorisation (EIA) process.

Infrastructure associated with the railway yard and limestone / gypsum handling area include:

Limestone will be initially delivered by road and will be delivered to a truck offloading facility in
close proximity to the Limestone Stockyard.

Rail infrastructure proposed parallel to the existing Thabazimbi — Lephalale railway with a
proposed siding take-off point situated at kilometre point 107+250m. The general arrangement
of the railway yard and take-off point is provided in Appendix C.

Linear-type yard layout configuration with six lines parallel to each other, and split into two
separate yards (limestone offloading and gypsum loading) linked by means of a locomotive run-
around line.

Limestone offloading facility: Tippler Area building will include side dispensing tippler, a limestone
rail, truck offloading area and separate receiving area, Tippler for “tipping” limestone onto an
underground inclined conveyor, limestone transfer house and emergency limestone offloading
area at the stockyard. Excavations up to 15m deep will be undertaken during construction of the
Tippler facility.

Gypsum could be routed to the Gypsum storage facility in close proximity to the railyard. Gypsum
storage loading facility will include gypsum reclaim hoppers that receive gypsum from the mobile
reclaim equipment and discharge to the gypsum reclaim belt conveyor, which in turn discharges
to the inclined gypsum belt conveyor. The inclined gypsum belt conveyor then discharges to the
bin at the loading facility that feed the rail wagons with a controlled discharge.

Administration building and operations tower for Eskom and a Services Provider’s personnel.
Diesel locomotive workshop, utilities rooms and ablutions. This workshop area will have
approximately 600m? service space for the shunting locomotive, various offices and store rooms
(180m?) attached to one end of the building.

Two Diesel Storage Facilities (each can be approximately 3.6m in diameter and 3.0m in height)
with a maximum installed storage capacity of 28 000 litres each, in two above-ground horizontal
storage tanks, and will be bunded. One of these tanks will service the shunting locomotives while

the other will service the Emergency Generator, and located at the rail siding area and the FGD
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3.2

complex area, respectively. A covered road tanker decanting area will be located alongside the
bunded area. There is a third diesel tank in the FGD common pump building, the capacity of which
is significantly less than 28 000 litres.

Security office and infrastructure: A security office will be located adjacent to the fence line at the
western extent of the proposed rail yard where the proposed rail infrastructure ties in with the
existing rail network. The existing service road fence will be used as the boundary fence to the rail
yard.

Conveyor infrastructure.

Sewerage and effluent management infrastructure: The security office, locomotive workshop and
administration building will be served with ablution facilities with a sewerage conservancy tank
system with capacities of 32008, 8500¢ and 85008, respectively.

Associated infrastructure (water, storm water, and lighting): Storm water channels and structures
are designed to provide a division between storm water and the dirty water from the gypsum
loading facility. Dirty storm water from the gypsum loading facility will be collected into an
independent concrete channel and underground pipe network that will drain to the proposed
Pollution Control Dam (PCD) that will form part of the FGD infrastructure. The estimated run off
contribution to the PCD is expected to be 0.05m3/s for a 1:20 year return period. Eskom will
provide the required power supply, while the rail yard mini substations will be constructed in
accordance with Eskom’s specification. PCDs will also be provided for the salts and sludge storage
facility. The Medupi plant operates with two separate water networks supplying fire water and
potable water. The water network required for the rail yard was designed to tie into connection

points within the existing water network of the MPS.

Limestone preparation (Block 2)

An overview of the limestone handling and preparation infrastructure is presented below. The proposed

limestone handling and conveyance infrastructure is shown in Appendix C. The limestone handling and

conveyance will include the following infrastructure:

Limestone stacking conveyor;

Limestone storage area;
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. Emergency limestone offloading area;

. Limestone reclaim conveyor;
. Limestone and gypsum handling substation;
. Storm Water Pollution Control Dams. The conceptual storm water management design has

resulted in two separate PCDs being proposed in this area. It is also proposed that each of
these PCDs is portioned to cater to maintenance activities in the future. A layout of proposed
PCDs are presented in Appendix E;
. Lined channels for diversion of dirty water to Pollution Control Dams.
e Limestone is conveyed to the limestone preparation building where it is milled and combined with
water to form limestone slurry for input into the FGD system. Limestone slurry is pumped to a
limestone slurry feed tank from where it is pumped, via piping, on the elevated FGD utility rack to

each absorber for utilisation in the FGD system. Infrastructure thus includes:

. Limestone preparation building;
. Limestone slurry feed tank; and
. Piping and elevated FGD utility rack.
.
3.3 Input materials and processes (Block 3)

Input materials to the FGD process will include:
. SO2 laden flue gas received from the each generation unit. Untreated flue gas leaving the

existing ID fans will be diverted to the absorber inlet, via additional ducting system;

. Process water received from process water tanks (two operational and one backup for
redundancy);

. Oxidisation air; and

. Limestone slurry received from the limestone milling and preparation plant.

3.4 WFGD system (Block 4)
The site arrangement of the FGD system for the Medupi Power Station is provided in Appendix D. The
FGD system includes infrastructure that is located within the previously cleared and transformed footprint
of the power station. Infrastructure includes:

. An absorber unit associated with each of the 6 x generation units;

. Each absorber unit will include a flue gas duct, absorber tower, absorber pump building and

absorber substation;
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. Absorber drain and gypsum bleed tanks associated with each cluster of 3 absorber units, i.e.
absorber units 1 — 3 and absorber units 4 — 6;
. FGD above-ground elevated utility racks containing piping to direct fluid from and to relevant

systems within the absorber area.

3.5 Treated Flue Gas (Block 5) and evaporation (Block 6)
Treated flue gas is redirected from the absorbers via the flue gas ducts back to the chimneys for release

with much reduced SO2 content. During the process evaporation losses are incurred.

3.6 Gypsum dewatering, re-use or disposal (Block 7)

3.6.1 Gypsum dewatering and conveyance

Gypsum will be produced from the FGD process as a by-product of the wet scrubbing process. Slurry will
comprise gypsum, a mixture of salts (Magnesium Sulphate (MgS04) and Calcium Chloride (CaCl2)),
limestone, Calcium Fluoride (CaF2), and dust particles. A refinement process is carried out to separate and
dewater the gypsum. Effluent is directed to the Waste Water Treatment Plant (WWTP), the overflow of
the gypsum dewatering hydro cyclones goes to the waste water hydrocyclone (WWHC) feed tanks. The
tanks are located in the gypsum dewatering building. From the WWHC feed tanks, the water goes through
the WWHC where the underflow is directed to the reclaim tanks and the overflow to the Zero Liquid
Discharge (ZLD) holding tanks. The ZLD holding tanks feed the WWTP.

Dewatered gypsum is transported via conveyor either to the existing ADF or to an offtake point where it
is diverted to a storage facility from which it may be transported by rail or road to users. The gypsum
storage building will be used in conjunction with the rail siding only. The storage building is a future use
facility that will be built with the rail siding. There will be no facilities for gypsum recovery from the storage

building to be loaded onto trucks. Road transport is used for immediate offtake for gypsum exploitation.

Use of gypsum will be subjected to quality assessments, which will be done at the storage facility. If the

quality is not usable, the gypsum will be taken for disposal.

The site arrangement of the FGD system for the Medupi Power Station is provided in Appendix D and
shows the infrastructure associated with the gypsum dewatering and conveyance. Infrastructure

associated with the gypsum dewatering and conveyance includes:
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. Gypsum bleed tanks and forwarding pumps;
. Piping and elevated FGD utility rack;
. Gypsum dewatering building containing gypsum hydrocyclones and waste water

hydrocyclones ;

. Belt filter and reclaim tank;

. Gypsum conveyer belt system;

. Gypsum truck loading facility;

. Gypsum storage building and offtake via rail

3.6.2 Gypsum re-use or disposal

Initially, gypsum will be conveyed from the gypsum dewatering building via a gypsum link conveyor to a
gypsum transfer house where it will be loaded onto the existing overland ash conveyor. In this conveyor
system, the gypsum will be mixed with ash and will subsequently disposed together on the footprint of
the existing authorised ADF. The conveyor route and transfer houses for gypsum onto the overland ash
conveyor are shown in Appendix A. If there is a market for gypsum, the project has catered for an offtake
point, wherein, the gypsum will be collected by trucks from overhead conveyor system. At this point, the
ground will be prepared for management of any gypsum that is not contained and the trucks will be

washed before leaving this area. The washing is a means to minimise the spreading of the gypsum.

In terms of the previous ash classification processes, i.e. the Minimum Requirements Documents Series,
ash was considered to be hazardous and thus the 0 to 2 year area was designed and authorised according
to the Department of Water and Sanitation (DWS) Minimum Requirements, resulting in a H:h liner system
being installed, at the ADF. However, regulations were promulgated by the DEA in terms of NEM:WA on
the 23 August 2013. In terms of the NEMWA regulations, ash and gypsum now classify as Type 3 wastes,
and require to be disposed of on a Class C barrier system. This barrier will be implemented at the facility

from the 4 to 19.2 year area.

An application to amend the existing ADF Waste Management Licence is being undertaken for disposal of
gypsum and ash together on the existing footprint of the authorised ADF. Requirements to reduce impact
on the wetlands in the southwest corner of the authorised ADF footprint have, furthermore, resulted in

the re-design of the ADF. The proposed ADF amended design has the following attributes:
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The final layout of the ash and gypsum facility has side slopes at 1:5.

The final layout of the ash and gypsum facility has a long fall of 1:300.

The final height of the facility will be increased by 12 m from an original design height of 60
m, to 72 m above ground.

The revised ADF design caters for the storage of a volume of 193 315 105 m3 which converts
to a total life of 19.2 years.

Storm water management caters for clean and contaminated storm water infrastructure, and
includes berms, geocell lined trenches and pollution control dams.

On-going rehabilitation will occur behind the advancing face as the facility develops to ensure
a relatively small window of ash and gypsum being exposed to the environment.

The proposed revised ADF design overlaid over the authorised ADF footprint is provided in

Figure 2 below. Proposed PCDs are indicated in the bottom aerial image in Figure 2.
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Figure 8-Authorised ADF area (top) with updated ADF design overlay (bottom) indicating layout of
amended ADF design

3.7 Waste Water Treatment (Block 8)
The Medupi FGD Waste Water Treatment Plant is located directly west opposite generation units 1 to 3

at the Medupi Power Station. FGD chloride bleed stream and FGD auxiliary cooling tower blowdown

stream are diverted to the ZLD holding tanks. The total organic carbon (TOC) scavenger regeneration
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wastewater from the filter press system / existing water treatment plant (WTP) will be directed to FGD

WWTP located next to the gypsum dewatering plant.

From the ZLD holding tank the wastewater is transported via pipes on the elevated FGD utility rack to the
WWTP. The pre-treatment process will include physical/chemical treatment to precipitate solids and
heavy metals from the water by making use of lime and soda ash in a softening clarification process. At
the WWTP lime and soda ash are added to the wastewater to convert the dissolved calcium and
magnesium into salts so that the clarified water can be effectively treated in the brine concentrators and
crystallisers. Due to the large amounts of lime and soda ash required it is estimated that one 18 000kg
capacity truck of lime will be required every 8 hours and one 18 000kg capacity truck of soda ash will be
required every 5 hours. Lime and soda ash will be stored in lime silos and soda ash silos, respectively, at

the chemical storage area.

The precipitates from this pre-treatment process are settled out in clarifiers as sludge, 50% of which is
sent to a filter press dewatering system. The other 50% of the sludge is returned to the clarifier. The filter
press filtrate will be returned to the pre-treatment holding tank. This pre-treatment process produces
approximately 488t of sludge from 85% limestone, or approximately 243t of sludge from 96% limestone,
which is expected to be generated during the pre-treatment process. After chemical treatment, the
precipitates are settled out in clarifiers as slurry, 50% of which is sent to a filter press dewatering system.
The other 50% of the slurry is returned to the clarifier. The filter press filtrate will be returned to the pre-
treatment holding tank. The overflow from the softening clarifier is sent to the brine concentrator and
crystalliser processes for further salt removal. Salts are settled out and crystallised during this process.
Approximately 127t of salts are expected to be generated from 85% or 96% limestone, and will require
environmentally responsible management. The distillate water produced from the brine concentrator and
crystallisation process is returned to reclaim tanks for reuse in the process. Chemical storage is likely to

exceed 955m3 to provide sufficient capacity for storage of chemicals in the FGD process.

The distillate emanating from the process will be diverted back to the FGD system for re-use in the FGD

process, while dirty water run-off will be utilised in the FGD process to improve water usage.
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3.8 Storage and disposal of salts and sludge (Block 9)

Sludge and salts will be temporarily stored in appropriately designed storage facilities next to the WWTP.
The storage facilities will have a 7-day storage capacity. Two storage areas will be provided for, with Salts
and Sludge Storage Area 1 and 2 sized to approximately 4800m2 and 16000m?2 in size, respectively. The
storage areas will conform to the Norms and Standards for the Storage of Waste (GN926 of 29 November

2013) and will be registered as a waste storage facility in terms of these Norms and Standards.

Salts and Sludge will, subsequent to storage, be transported (trucked) and disposed of at a registered
waste disposal facility for the first 5 years of operation. The waste disposal service provider has not been
confirmed yet, although disposal at Holfontein has been considered as a suitable waste disposal service
provider, among others. For transportation of this waste to a disposal site, Eskom will utilise the services
of a service provider who has all required authorisations and systems to manage from the temporary

storage to disposal facility.

Mathys Vosloo

Project Manager
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Figure 9 -Map from Google Earth showing the proposed site alternatives for the waste disposal facility
for the FGD retrofit project. Map supplied by NGT Consulting; Limpopo Province
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Introduction

Hatch Goba was appointed by Zitholele Consulting to investigate the traffic implications
arising from the construction and operation of the Medupi Power Station Flue Gas
Desulfurization (FGD) integrated system. Medupi Power Station is located about 15km west
of the town of Lephalale in the Limpopo Province as shown in Figure 1.1: Medupi Power
Station — Locality plan, Figure 1.1.

]

N
Medupi Powgr Station

. . Lephalale

Polokwane

Pretoria

Figure 1.1: Medupi Power Station — Locality plan

Background

The Medupi Power Station Flue Gas Desulfurization (FGD) Retrofit Project consists of adding
FGD systems to six 800 megawatt (MW) coal fired steam electric generating units. The six
units at Medupi Power Station were designed and are being constructed to accommodate the
installation of wet limestone Flue Gas Desulphurisation technology which is an SO,
SO,abatement technology. FGD is a set of technologies designed for removing sulphur
dioxide from exhaust flue gases of fossil-fuel power plants and from the emissions of other
sulphur oxide emitting processes. The FGD process requires input material and the process
will generate by- products, which should be disposed of at a suitable waste disposal site. The
inputs will have to be transported to the facility by means of trucks and/or rail and the by-
products will have to be transported to the waste disposal facility by trucks, rail or conveyor.

The purpose of the Traffic Impact Assessment (TIA) is to quantify the impact of normal traffic,
as well as the transportation of abnormal loads, on the road network during construction,
operation and decommissioning of the FGD facility. The following specific study elements
were undertaken as part of the TIA:

e Quantifying the impact of person and freight transport on local and external roads during
construction, operation and decommissioning of the FGD facility.
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e Identifying the impact on existing traffic as a result of the additional traffic generated by
the facility.

¢ Recommending mitigation measures for accommodating the additional vehicle
movements.

The TIA scope of works includes the following aspects:

1. Gypsum and ash will be disposed of at the existing Ash Disposal Facility (ADF), it will be
conveyed to the existing ADF, therefore no additional road traffic impacts. In the
immediate future, if there is a market for gypsum, the gypsum will be collected by trucks
from overhead conveyor system.

2. The limestone will be trucked to site as the FGD operation ramps up and will be railed to
site at a future date. Eskom have several potential sources of limestone and an
assessment of traffic impacts from these sources has to be provided.

3. Salts and sludge will be transported by truck to a licensed hazardous waste facility, after
being stored at a temporary waste storage facility at the station; a professional opinion is
required.

Chapter 1 will discuss the scope of work and background to this study, while chapter 2 will
focus on the baseline transport assessment. Chapter 3 will discuss the traffic implications
during the construction phase and chapter 4 will focus on the operational phase, chapter 5
will discuss the traffic impact assessment with the impact assessment ratings explained in
chapter 6. Chapter 7 will consist out of the conclusion and recommendations from the Traffic
Impact Assessment study.
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2.2

Baseline Transport Assessment

Methodology
Phase 1 of the study included the following tasks:

e Conducting a site visit to assess the road network for the study area, including the
accesses onto the external road network and key intersections onto the national/public
road network.

e Confirming the transportation methods of the type 1 wastes from the power station to an
existing licensed hazardous waste facility and type 3 wastes to the existing NADF.

e Obtaining and process existing traffic counts in the area and where necessary arrange to
undertake additional traffic count surveys and prepare a summary thereof.

e Compiling a list of technical information to be obtained from the engineering team.

In order to complete the Traffic Impact Assessment (TIA) we had to make some assumptions
with regards to some outstanding information.

Proposed development

The location of the proposed FGD plant within the existing Medupi Power Station precinct is
shown in Figure 2.1. The FGD plant is situated more or less in the middle of Medupi, and
access to this plant will either be from Entrance Gate 1, 2 or 4.

Figure 2.1: Location of FGD plant within Medupi Power Station

Given the nature of trips generated during construction and operations, and the different
types of mitigation measures that would be considered for these activities, the traffic impact of
the FGD plant discuss construction and operational traffic impact separately in Chapter 3
and 4.
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2.3

23.1

Existing Conditions

A desktop study of the Medupi study area was carried out prior to the site visit. The desktop
study identified the most likely routes to be used for various types of vehicles for the
construction of the FGD plant and during the operational phase of the plant. A site inspection
was undertaken on the 28"/29" of October 2015.

Existing road network
The external road network is shown in Figure 2.2 below, with Figure 2.3 showing the roads
surrounding Medupi Power station as well as the internal road network. The major routes in
the study area are the R518 and R510 which links Lephalale to the N1 and Nelson Mandela
Drive connects Lephalale with Medupi and Marapong, while the minor routes surrounding
Medupi Power station are the D1675 and Afguns Road.

N7
l3eRd
1

PRapet
7 018

1
!
R563

Medupi Powgr Station

\
S
/ @

1
l\\ . . Lephalale
QS

Rs
18 Polokwane

/?517

Johannesburg

Figure 2.2: External road network - Medupi

Nelson Mandela Drive and the Afguns Road provides access to Medupi Power station,
following onto the D1675 and then through Entrance Gate 1, 2 or 4. Afguns road provides
access to farms in the area and connects with the R510 further south.
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Figure 2.3: Internal road network — Medupi

Traffic counts were undertaken at the following intersections:
¢ Nelson Mandela Drive / D1675

e D1675/ Afguns Road

e Road 1/ Road 3

e Road 3/Road 13

e Road 7/Road 10

e Road 26/ Road 4

These intersections are briefly discussed below. This study will not entail a detail assessment
of the internal road network and internal circulation or parking planning. It will only provide an
overview of the existing road network.

The internal road network around the FGD plant has very narrow roads, which makes it
difficult for heavy vehicles to travel along these roads, causing delays to light vehicle
movement.

Nelson Mandela Drive / D1675

This is a T-junction with one lane in each direction. It is the main entrance to Medupi Power
station. During the peak period a pointsman is used to direct traffic and improve the traffic flow
at this intersection. This intersection is also used as a pick-up and drop-off area for
passengers using public transport and employee transport.
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D1675 / Afguns Road

This intersection is a T-junction with one lane in each direction. The main movement is the
east-west traffic flow with minor traffic coming from the south. A pointsman is also used here
to direct traffic during the peak period.

T

Road 1/Road 3

This intersection is close to Entrance Gate 1. It is a 4-way intersection with the western leg
leading to the FGD plant. Mainly visitors and single occupant vehicles enter Medupi Power
Station via Gate 1. Buses and minibus-taxis use an area west of this intersection to pick-up
and drop-off passengers.
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Road 3/Road 13

This intersection is a T-junction leading to Entrance Gate 2. Gate 2 is mainly used by vehicles
carrying more than 1 person, especially buses and minibus-taxis. A large number of buses
and minibus-taxis were observed during the peak hours.

Road 10/Road 7

The southern leg of this T-junction comes from the proposed FGD plant construction area,
while the eastern leg comes from Road 1/Road 3 intersections. Heavy vehicles with large and
bulky loads were observed at this intersection travelling between the power station and Road
26/Road 4 intersection.
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Road 26/Road 4

This intersection leads to Entrance Gate 4. It also provides access to the current exit point for
coal heavy haul route. Heavy vehicle movement was observed at this intersection.

2.3.2 Traffic count summary
Traffic counts were undertaken on the 28" and 29" of October 2015. Figure 2.4 and Figure
2.5 show the location of the traffic surveys, 12-hour classified vehicle counts were undertaken
at seven locations. It should be noted that the traffic counts were undertaken while
construction took place at Medupi, which would have generated additional traffic.
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Figure 2.4: Traffic survey locations

Figure 2.5: Traffic count locations within Medupi site

The peak hour was identified as 16:00 to 17:00 for the 24-hour period. The peak hour traffic
volumes are displayed in Figure 2.6 to Figure 2.11 below.
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Figure 2.11: PM peak hour traffic volumes — Road 26/Road 4
Analysis of the traffic counts indicated the following:

¢ Nelson Mandela Drive/D1675 — There are a large number of light vehicles, minibus-taxis
and buses exiting Medupi Power Station via D1675 during the pm peak period, in the
morning the opposite applies.
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e D1675/Afguns Road — There are only a few vehicles exiting and entering Afguns Road
during the peak period, with most of the vehicles travelling east towards the Nelson
Mandela Drive/D1675 intersection in the afternoon and west towards the power station in
the morning.

e Road 1/Road 3 — Many buses and minibus-taxis were observed with most of them turning
left or right into Road 3 or turning left from Road 3 into Road 1.

¢ Road 13/Road 3 — Most of the vehicles observed at this intersection are minibus-taxis or
buses, this road leads to Entrance Gate 2 where all the vehicles that have one or more
passengers must exit or enter.

e Road 7/Road 10 — Several heavy vehicles with large abnormal loads (construction
material) were observed at this intersection.

¢ Road 26/Road 4 — The traffic volumes observed at this intersection are far less than the
other intersections, with especially lower minibus-taxi and bus movement.

The following observations were also made during the site visit:

e Heavy pedestrian movement within the Medupi site, without any pedestrian sidewalk
provision or crossings.

® Heavy vehicles travel slowly along the internal roads, causing delays for light vehicles
since they can’t overtake on the narrow roads.
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3.1

3.2

Construction

The construction of the FGD plant and the waste disposal sites will include the following
transport and traffic activities:

e Transport of staff, materials and equipment to site.
e Transport of abnormal load to site.

e Management of existing traffic around the site during construction.

Transport route options
The current access routes and access points to the Medupi Power Station, from a
construction viewpoint, are described below.

Divided highway N1 is the main overland traffic route between the project site and major
ocean ports, international airports, and Johannesburg. The most direct traffic route from
Johannesburg uses the N1 to reach regional roadways R33, R517, and R510. Medupi Power
Station is reached from roadway R510 by utilizing either Nelson Mandela Drive to D1675
(Magol Drive) to Medupi Power Station entrance road, or by using a new 26 km long plant
entry roadway located off of R510, approximately 23 km south of Nelson Mandela Lane.

A single rail line services the Exxaro Grootegeluk coal mine and Medupi Power Station,
running approximately north/south adjacent to R510 highway. This line passes through the
towns of Thabazimbi, Amandelbult, and Rustenburg.

The closest South African ports to the project site are Durban (925 km, approximately a 9-
hour drive via highways N3, N1, R33, R517, and R510); Port Elizabeth (1,445 km,
approximately a 14-hour drive via highways N2, N10, N1, R33, R517, and R510); and Cape
Town (1,768 km, approximately a 17.1/2-hour drive via highways N1, R33, R517, and R510).

Transport of staff, materials and equipment

The majority of project material will be transported to the project site via truck from
Johannesburg via highways N1, R33, R517, and R510. Major equipment will be partially
fabricated into truckable components in vendor fabrication shops, shipped to the project site,
and fully assembled.

The following section will describe the construction roads and parking plan as developed by
Eskom. Staff will be bussed to the site, checked through the permanent plant main access
control facility (Entrance gate 1), and transported to their work locations. Empty busses will
either exit the site or be parked until end of shift. A parking and load/unloading area for
vehicles used on the site to transport personnel from/to remote site areas is located adjacent
to the access control facility at the main site entrance. This area will be used only for off-shift
parking for staff transport vehicles. Staff, vendors, and visitors arriving on the site via
personal vehicles will enter through the main site entrance (Entrance gate 1), pass through
access control and drive to a dedicated construction parking lot and office complex located on
the southeast side of the plant site. This asphalt surfaced parking area will have
approximately 200 parking positions. A special permit will be required to have a personal
vehicle on-site and to park in this lot.

A separate site entrance and access control facility is located north of the main site entrance.
It is dedicated for material delivery and heavy haul transport trucks and also includes pullover
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and short-term parking areas for use during security check-in and inspection prior to being
allowed onsite for unloading. The construction parking lot and the roads to and from the
construction parking and construction entrance are hard surfaced with asphalt to minimize
maintenance and provide dust control. Parking areas will be lighted and have barriers to
control parking pattern and traffic flow.

In addition to the permanent plant roads and parking facilities, construction roads and parking
are required to provide access to temporary construction facilities and lay-down areas in the
work areas. The temporary roads are all weather, mostly gravel surfaced, and of sufficient
width and location to accommodate efficient use and traffic pattern control for the construction
process. Parking at temporary construction facilities and laydown is limited to vehicles
necessary for the contractors to conduct work and will be controlled by permit.

Adjacent to the construction security and induction building will be a separate bus depot for
drop off and collection of pedestrians and artisans at the pedestrian entrance turnstiles. The
buses will enter the construction site through a gate adjacent to these turnstiles to collect and
transport the artisans to the contractor’s.

It is suggested that construction vehicles and trucks should utilise the Afguns road in order to
avoid other road users on the main roads (as explained in Section 4.1). By utilising the
Afguns — Thabazimbi road, the heavy vehicles trucks will avoid travelling through Lephalale
town and avoid other busy nodes within the study area. Construction vehicles should enter
via Entrance Gate 4 and use the suggested travel routes shown in Figure 3.1 below,
depending on whether they are travelling to/from the FGD plant or the railyard/stockpile.

Entrance Gate 4

Suggested route for
construction vehicles and
trucks travelling to and from
the FGD facility.

Suggested route for
construction vehicles and
trucks travelling to and
from the Limestone
stockpile.

Limestone
Stockpile

Figure 3.1: Suggested travel routes for construction vehicles

3.3 Transport of abnormal load to site
Abnormal load vehicles will use the existing road network, assisted by traffic officials and the
stakeholders involved. The transportation of cargo will not be permitted when it rains or when
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there is mist. The truck combinations can usually travel only at a speed of 10km/h for safety
reasons and a traffic official must escort these combinations in a separate vehicle at any
given time. The truck company that will be used for the transport of abnormal loads to site,
will have to ensure that their trucks meet the safety standards. Eskom is still in the process of
developing their heavy haul/lift plans and information will be updated once that information is
available.

3.4 Management of traffic around the site during construction
The permanent plant site security organization will manage the plant traffic control program
within the perimeter fence on the project site. Site Security will be responsible for enforcing
speed limits, assigning parking areas and enforcing parking restrictions, installing and
maintaining traffic control signs, delineating emergency response and evacuation routes,
adjusting traffic patterns to accommodate construction and operation activities, informing
plant personnel of current traffic patterns and restrictions, and assisting emergency medical
personnel with accidents.

The Field Management Personnel Staffing Plan section will be expanded during the
execution phase of the project to include paragraphs describing:

e Relocation Plans

e Personnel De-Staffing Plan

e Housing Availability or Camp

e Staff Transportation - Availability/Plan

e Other Considerations

3.5 Weigh bridge

It is planned and suggested by Eskom that a weigh bridge should be built at Entrance Gate 4.
The concern from a traffic and transport safety viewpoint is that it may cause queuing to back
up onto the public road (D1675), which will have an impact on other road users.

The weigh bridge will allow for the weighing of delivery trucks carrying the following loads:
e Fuel Oil;
e Coal (reject or supply);
e Limestone for future Flue Gas Desulfurization plant
e  Gypsum for future FGD plant;
e Any other loads that require to be verified.

The weigh bridge will have a Bi-directional weigh bridge system, consisting of two Weigh
Bridges. Each system will allow for haulage traffic to be weighed in both directions. Traffic
control signage and lights will be installed to ensure oncoming traffic can clearly identify the
lanes and activities in the area. The weigh bridge will be able to accommodate 12 trucks per
hour. The estimate is that there will between six to twelve trucks per hour delivering
limestone and approximately two trucks per hour transporting salts and sludge to a
hazardous waste disposal facility. In order to assess the potential of trucks queuing into the
public road and the impact on other road users, we will have to undertake a traffic count at
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the intersection D1675 and the access road to the Entrance Gate 4 to establish the number of
through traffic along this road. A detail plan showing the queuing distance available between
the weigh bridge and public road together with a truck scheduling programme will be
required. It is suggested that we undertake this investigation as part of this project under a
variation order.

3.6 Conclusion and recommendation
It should be noted that there is some information that is not available which has an impact on
the full assessment of the traffic impact during the construction period, however the following
is recommended:

e The trucks delivering building material to the site should follow a similar route as
recommended for the trucking of Limestone and salts and sludge in Section 4.1 and
Section 4.2.

® There should be a pointsman at the intersection of D1675 / Afguns Rd and Nelson
Mandela Drive / D1675 during the peak hours to alleviate the traffic congestion.

® Undertake an assessment study with regards to the proposed weigh bridge design and
determine whether it may cause queuing to back up onto the public road, which might
have an impact on other road users.
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4.1

Operational transport

The input materials to the FGD process are soda ash, lime or limestone. The limestone will
be either brought in by rail to the plant via a rail siding from where it is collected, handled and
stockpiled until used in FGD system or it could be transported to the plant with conventional
bulk side-tipper trucks. The Soda ash will also be transported to the FGD plant with
conventional bulk powder trucks.

Waste from the FGD process includes gypsum (which will be dewatered) and waste water.
The waste water will be treated and cleaned for re-use in the plant. By- products of the waste
water treatment process (salts and sludge) will be disposed at an existing licensed hazardous
waste facility, after storage at a temporary storage facility in the vicinity of the waste water
treatment plant. The gypsum together with the ash will be disposed of at the existing Medupi
Ash disposal facility, which will be designed with the appropriate barrier system, given that
ash and gypsum are both classified as the same waste type.

Figure 4.1 shows the input material that has to be transported to the FGD facility and the by-
products that will be transported away from the facility to the existing licensed waste facilities.

Input material By-products (Output material)
Sodaash Salts

Lime - - Sludge

Limestone Gypsum

Figure 4.1: Input and output material during the FGD process

Limestone Transport

Limestone is purchased off-site and is transported to the Medupi Power Station by rail and/or
road. The Limestone will be offloaded at the proposed limestone storage facility, which
includes a rail siding and road access, located south-west of the six power units within the
Medupi Power Station footprint. Limestone will be initially delivered by road and will be
delivered to a truck offloading facility in close proximity to the Limestone Stockyard.

Some of the potential sources where limestone would be trucked from are Thabazimbi,
Marble Hall and Vereeniging, as shown in Figure 4.2, although work still needs to be done
before deciding on the limestone sources.
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. Limestone source

Figure 4.2: Possible limestone collection points

It is suggested that the trucks delivering limestone to the power station could utilise the
Afguns road in order to avoid other road users on the main roads. By utilising the Afguns —
Thabazimbi road, the trucks will avoid travelling through Lephalale town and avoid other busy
nodes within the study area (see Figure 4.3). It is suggested that trucks travel from/to Medupi
Power Station;

e to/from Thabazimbi via the Afguns road and the R510,
e to/from Vereeniging travel via the Afguns road, R510, R517, N1, N3 and R59 and
o to/from Marble Hall via Afguns road, R510, R517, N1 and the N11.

It is suggested that an economic study that takes into consideration travel cost, travel time,
accident cost and the quality of the road surface, should be undertaken to fully understand
and evaluate which of the potential limestone sources would be the best alternative to use.
However, it is expected that the limestone source closest to Medupi Power Station, would
have the least vehicle operating cost and impact to other road users.

The contractor would be responsible to discuss the trucking with the relevant roads agency to
ensure that all legal requirements are met.
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Figure 4.3:Suggested route for trucks to and from limestone sources

= 1. H349880-000-00-00-0001, Rev.
+|v]O]£ :
¥ Page 20

Safety e Quality ® Sustainability e Innovation

© Hatch 2018 All rights reserved, including all rights relating to the use of this document or its contents.



4.2

4.3

Salts and sludge transport
Salts and sludge will be transported to an existing licensed hazardous waste facility, there are
four known options that are currently being investigated:

e Holfontein — Border of Gauteng and Free State;
e Afacility in Natal;

e Afacility in Western Cape;

e Vlaklaagte — within the Vaal Triangle

At the time of the assessment the selected/preferred hazardous waste facility where salts and
sludge will be trucked for approximately the next five years, has not been confirmed. It is
suggested that the trucks follow similar routes as described for the transport of limestone in
Section 4.1, onto the N1 and then onto the various routes that are necessary to reach the
hazardous waste facility. For transportation of the waste to a disposal site, Eskom will utilise
the services of a service provider who has all required authorisations and systems to manage
transportation from the temporary storage to disposal facility.

It is suggested that trucks delivering limestone should follow the yellow route to the
Limestone Stockpile, while trucks transporting salts and sludge to the Hazardous Waste
facility should follow the red route as shown in Figure 4.7. The trucks should enter via
Gate 4.

Entrance Gate 4

Suggested route for trucks
delivering Limestone

Limestone
Stockpile

Figure 4.4: Internal travel routes for trucks

Ash and gypsum transport — Ash disposal facility

Conveyors are used to transport the ash from the power plant to the NADF. At the power
plant, the ash is deposited onto an overland conveyor, while the overland conveyor transports
the ash to a Transfer House (Transfer House 9) at the ash disposal facility. The transfer
house will deposit the ash onto the ash dump extendable conveyor. If one or both stackers
are temporarily out of commission, ash will temporarily be off loaded onto the emergency ash
platforms situated close to Transfer House 9.
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There is a possibility that 20% of the gypsum offtake might be removed via rail for sale,
although this means that it will not be transported by conveyor to the NADF, it will only have a
short-term impact on road users as it will be transported via rail in the long-term.

43.1 Access roads
The side entry gate will be on the eastern side of the site. Leading from the gate will be the
service roads along the conveyors and the patrol road that follows the fence around the site.
At certain points along the patrol road will be roads that branch off toward infrastructure such
as storm water trenches or pollution control dams.
There are three service roads; one on either side of the two conveyors and one that runs
between the conveyors. The service roads along the conveyors lead to the starter and
erection platforms and then onto the conveyor corridor on the ash dump.
Access to the rehabilitated back stacks of the dump will be from the northern or southern end
of the starter platform. On the rehabilitated back stacks, access roads are included on the
northern and southern edges with crossroads every fourth shift. Access roads that run on
either side of the dump also provide access to leakage detection outlets of the liner systems.
Roads will be used for access to carry out maintenance, inspections, material delivery and
construction. All the access roads will be inspected for depressions, potholes and erosion.
The position of all depressions shall be indicated on the inspection form. No standing water or
ponding will be allowed and occurrence shall be noted.
4.4 Truck movement
44.1 Trucking of Limestone and Sludge & Salts
The trucks will operate for 12 hours a day, seven days a week and will be the same volume
side tipper trucks that deliver coal. Table 4.1 indicates the expected daily number of truck
loads required for the transport of sludge and salts to the licensed hazardous waste disposal
facility per the number of units that are operational.
Table 4.1: Daily number of trucks needed for the transport of sludge and salts
Unit | No. of Chemical Chemical Chemical Chemical Chemical Chemical Salts Daily no. of
Units Sludge Sludge Sludge Number | Salts Salts Number of truck loads
with FGD | Production Rate | Production of Trucks per Production Production Trucks per day required per
Plant (tph) Rate (tpd) day Rate (tph) Rate (tpd) FGD Plant
Operating Operational
6 1 3.39 81.41 2 0.89 21.46 1 3
5 2 6.78 162.83 4 1.78 42.93 1 5
4 3 10.17 244.25 5 2.68 64.39 2 7
3 4 13.56 325.67 7 3.57 85.86 2 9
2 5 16.96 407.09 9 4.47 107.32 3 12
1 6 20.35 488.51 10 5.36 128.79 3 13
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Based on the information provided in Table 4.1, the number of daily truck loads required for
the transport of sludge and salts are 13 (if all of the units are operational). Based on a 12-
hour operational day, it can be expected that a maximum number of two truckloads will be
required during the peak hour, if the delivery schedule is evenly distributed through the day.

Table 4.2: Daily number of trucks needed for the transport of limestone

Unit | No. of Units Limestone Limestone Limestone Number
Operating consumption (tph) | consumption Rate (tpd) | of Trucks per day
6 1 24 576 12
5 2 48 1152 23
4 3 72 1728 35
3 4 96 2304 46
2 5 120 2880 58
1 6 144 3456 69

The information in Table 4.2 shows that a maximum number of daily trucks required for the
transport of limestone to the facility are 23 for the year-2017+6 years (2023) and 69 for the
year 2019 +6 years (2025). For a 12-hour operational day, it can be expected that a
maximum number of six truck loads will be required during the peak hour, if evenly distributed
throughout the day, and if all the limestone will be transported via road.

4.4.2 Truck types

4421 Limestone
It is expected that conventional bulk side-tipper trucks will be used, if transport of limestone is
performed by road, using trucks (Figure 4.5). They will have the following specification:

o Weight
Tare — 11 420kg
Payload — 35 080kg

e Specifications
Wheels — 12R22.5/315/80R22.5 Dual Wheels

Rims — 9.00 x 22.5 Steel Rims
Suspension — Air Suspension

e Other
2 x 20m3 Light Weight Bins
3mm Domex Chasis
Tarpaulin Top Covers
Spare Wheel Carrier
Catwalk
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4.4.2.2

4.4.3

Figure 4.5: Conventional bulk side-tipper trucks

Soda Ash, Lime or Limestone

If transport of soda ash, lime or limestone is performed by road, using trucks, it is expected
that conventional bulk powder trucks will be used (see Figure 4.6). They will have the
following specification:

e Horse —6m.
e Trailer—7-11m.

Figure 4.6: Conventional bulk powder trucks

Feeder roads to Northern Ash Disposal Facility

Currently it is planned that gypsum and ash will be conveyed to the NADF and therefore this
process will generate no additional traffic impacts. If trucked; only internal roads will be
utilized to carry the gypsum and ash to the NADF. A schematic showing the likely transport
routes is shown in Figure 4.7.

Figure 4.7: Proposed transport routes to site 13 (NADF — Northern Ash Disposal
Facility)
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5.1

Traffic Impact Assessment

The study area for the traffic impact assessment is confined to a 10km radius as specified in
the scope of work document and shown in Figure 5.1. The 10km radius was selected based
on the Medupi Power Station study area for possible waste disposal sites, before it was
decided that the salts and sludge will be transported to a licensed hazardous waste disposal
facility that falls outside the study area. The intersection analysis will be based on the affected
intersections within the study area; however, the transport assessment will include affected
areas outside the study area.

Figure 5.1: Study area — Traffic Impact Assessment

Traffic Analysis: Existing

The existing 2015 traffic count data (Section 2.3.2) has been used as input using SIDRA
Intersection Analysis software to analyze the intersections. The peak hour was identified as
16:00 to 17:00 during the afternoon period. The peak hour analysis results are shown in
Figure 5.2 and Figure 5.3.

Level of Service (LOS) ratings have been used to evaluate the existing and future traffic
situation. LOS tries to answer how good the present traffic situation is at a particular
intersection. Thus it gives a qualitative measure of traffic in terms of delays experienced. It is
represented by six levels ranging from level A to level F. Level A represents minimal delays
where the driver has the freedom to drive with free flow speed and level F represents
uncomfortable conditions accompanied by long delays (see Table 5.1).
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Table 5.1: Level of Service Criteria

LOS Control Delay Delay
sec/veh(signalised) | sec/veh (unsignalised)
A <10 <10
B 10-20 10-15
C 20-35 15-25
D 35-55 25-35
E 55-80 35-50
F > 80 > 50
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5.1.1 Nelson Mandela Drive / D1675
Figure 5.2 shows that this intersection currently operates at a LOS F for the northbound
movement during the PM peak hour, and a LOS A for the west- and eastbound movement.
This indicates that it operates well within capacity for the priority movement, but the vehicles
coming from Medupi Power Station and Afguns road, wanting to turn into Nelson Mandela
Drive are struggling to find a gap and long delays are experienced by motorists.
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Figure 5.2: 2016 Existing Scenario — Nelson Mandela Dr / D1675, PM peak hour
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5.1.2 D1675 / Afguns Rd

Figure 5.3 shows that this intersection also operates at a LOS F for the northbound

movement during the PM peak hour, and a LOS A for the west- and eastbound movement.
This indicates that the vehicles coming along Afguns road who want to turn into D1675 are
struggling to find a gap and long delays are experienced by motorists.
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Figure 5.3: 2016 Existing Scenario — D1675/ Afguns Rd PM peak hour
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5.2 Traffic Analysis: 10-year Post Development
Section 5.2.1 and 5.2.2 below summarise the analysis undertaken for the 2027 scenario and
include the Degree of Saturation, Average Delay and LOS results. The 10-year scenario was
analyzed using 2% growth for background traffic. The development traffic was grown to the
year 2027. Based on Section 4.4 it was assumed that there will be a peak hour flow of eight
trucks in both directions, two for salts and sludge and six for the limestone, for the year 2025.

521 Nelson Mandela Drive / D1675
Figure 5.4 shows the anticipated performance of Nelson Mandela Drive / D1675 in 2027 after
the development. The results indicate that the intersection will most probably operate at a
LOS F for the northbound movement during the PM peak hour, and a LOS A for the west-
and eastbound movement.
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Figure 5.4: 2027 Future Demand — Nelson Mandela Dr / D1675 PM peak hour

The following upgrades are suggested:

e Provide signals;

e Add a left turning slip lane along D1675 (northbound);

e The introduction of a right turning lane for the northbound right movement;

e Provision of an additional eastbound lane for the straight movement.
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Figure 5.5 shows the anticipated performance of Nelson Mandela Dr / D1675
intersection in 2027 with the proposed changes to the road layout. The results indicate
that this intersection is likely to operate at a LOS B, which is a significant improvement
from a LOS F. The results indicate that the signals, additional lanes and sliplane will
solve most of the congestion issues. It is recommended that the relevant road authority
should fund the upgrade of this intersection, since the existing intersection is already

operating at a LOS F.
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5.2.2 D1675 / Afguns Rd
Figure 5.6 shows the anticipated performance of D1675 / Afguns Rd intersection in 2027,
during the operational phase of the Medupi Power Station. The results indicate that this
intersection is likely to operate at a LOS F for the northbound movement during the PM peak
hour, and a LOS A for the west- and eastbound movement.
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Figure 5.6: 2027 Future Demand — D1675/ Afguns Rd PM peak hour

A possible solution would be to upgrade the priority control intersection to a one lane
roundabout. It should be noted that a roundabout is just one of the possible upgrade
scenarios and it is recommended that a detail design study should be undertaken at this
intersection to determine the best upgrade option based on the traffic volumes, percentage of
heavy vehicle, size of trucks, geometry and other important aspects that should be taken into
consideration.
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Figure 5.5 shows the anticipated performance of D1675 / Afguns Rd intersection in 2027 with
the proposed changed to the road layout. The results indicate that this intersection is likely to
operate at a LOS A. This is a significant improvement on the LOS and will be beneficial to the
trucks travelling to and from Medupi Power Station, leading to travel time savings and vehicle

operating cost saving in the long term.
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Figure 5.7: 2027 Future Demand & Future layout — D1675/ Afguns Rd PM peak hour

It is recommended that a detail design phase should be carried out as part of the traffic
impact assessment for this project. During the detail design process various intersection
upgrade options (roundabout, signals, sliplanes etc) will be tested and compared to ensure
that the most optimum and cost-effective intersection upgrade are selected.
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6. Impact Assessment — |A Rating

The following section will discuss the IA Rating for the construction, operational and de-commissioning phase for Medupi FGD process.
Table 6.1: IA Rating for Construction Phase

CONSTRUCTION PHASE

- . Potential A . A .
Activity Nature of Impact Impact type Extent Duration Intensity Likelihood Rating Mitigation Interpretation
Upgrade the existing road Current LOS at the intersections is
Direct Impact: Existing 3 4 4 1 11- HIGH |intersections as described in |already at a LOS F due to high traffic
Chapter 5, which will volumes.
Impact of additional generated traffic improve the LOS from F With the additional traffic generated
due to the construction phase on . (worse) to B or A (A being the|during the operational phase, the
L Cumulative 3 1 8 1 12 - HIGH . K X
existing road layout and road users. best). delay at these intersections will
Traffic Impact Nelson Mandela Dr / D1675 Intersection increase.
and D1675/ Afguns Rd Intersection.
With the road upgrades at the two
Residual 3 3 1 0.1 intersections the LOS will improve
fromaLOSFtoBorA.
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Table 6.2: IA Rating for Operational Phase

Potential
Activity Nature of Impact Impacttype | Extent Duration . Likelihood Rating Mitigation Interpretation
'Upgrade 'the existing ruad ~ |current LOS at the intersection is
Direct Impact: Existing 3 4 8 1 15-HIGH |intersections as described in |ireaqy at a LOS F due to high traffic
Chapter 5, which will volumes.
o i ppemes improve the LOS from F
Impact of additional generated traffic i
during operational phase of the FGD Lwor)se) toBorA (Abeingthe With the additional traffic generated
est). . X
plant on the existing road layout and Cumulative 3 5 16 1 during the operational phase the LOS|
Traffic Impact road users. Nelson Mandela Dr / D1675 (delay) at these intersections will be
Intersection and D1675 / Afguns Rd worse.
Intersection.
The road upgrades will improve the
Residual 3 3 1 0.1 LOS from F to B or A (A being the
best, no delays).
Itis suggested that trucks Truck traffic on SA roads impacts on
delivering limestone to road condition, safety, travel time
Indirect Impact: Existing 4 3 4 0.1 Medupi Power Station and vehicle operating cost. They
should utilise the Afguns have a negative impact on other road
Road in order to have a users.
Impact of the transport of Limestone minimal impact on other Increase in truck traffic on the
from the limestone sources. road users. By utilisingthe  |various roads between Medupi and
Afguns - Thabazimbi road, Limestone sources, could have a
Cumulative 4 4 8 0.75 8 N . A
the trucks will avoid negative impact on the road
Transort of Limestone travelling thr«?ugh Lephalale [condition, travel times and traffic
town and avoid other busy  |volumes.
nodes within the study area.
Itis suggested that trucks delivering
limestone should utilise the Afguns
Residual 4 3 4 02 ‘ o the e
Rd in order to have a minimal impact
on other road users.
Itis suggested that trucks
B8 R Truck traffic on SA roads impacts on
transporting salts and sludge . N
. road condition, safety, travel time
. .- to the waste facilities should . N
Indirect Impact: Existing 4 3 4 0.1 . . and vehicle operating cost. They
utilise the Afguns Road in L
L have a negative impact on other road
order to have a minimal
N users.
impact on other road users.
Impact of transport of salts and sludge By utilising the Afguns - Increase in truck traffic on the
to one of the four potential licensed Thabazimbi road, the trucks |various roads between Medupi and
hazardous waste facilities. . will avoid travelling through |Limestone sources, could have a
Cumulative 4 4 8 0.75 . o
Lephalale town and avoid negative impact on the road
other busy nodes within the |condition, travel times and traffic
Transport of Salts and Sludge study area. Itis q volumes.
that an Economic Evaluation
study should be undertaken
to select the most optimum
facility. Itis suggested that trucks
transporting salts and sludge should
Residual 4 3 4 0.2 utilise the Afguns Rd in order to have
aminimal impact on other road
users.
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Table 6.3: IA Rating for Decommissioning Phase

DECCOMMISSIONING PHASE

. X Potential s . . .
Activity Nature of Impact Impact type Extent Duration Intensity Likelihood Rating Mitigation Interpretation

Monitoring of intersection ) .
LOS at intersections should be at an

. . acceptable level due to the road
Direct Impact: Existing 2 1 1 0.5
upgrades proposed for the

construction phase

conditions and capacity

Impact of reduction in traffic volumes

: Cumulative 2 1 1 0.5 Reduction in traffic volumes.
Traffic Impact due to decommisioning phase.

With the reduction in traffic volumes
Residual 2 1 1 0.1 and the road upgrades the LOS will
improve.

From the results in Table 6.1, 6.2 and 6.3 it is evident that with the right mitigation measures the traffic and transport impact due to the Medupi FGD Plant will be low, and
thus the project can proceed.

= 1. H349880-000-00-00-0001, Rev.
+]v]O c
¥ Page 35

Safety e Quality e Sustainability e Innovation

© Hatch 2018 All rights reserved, including all rights relating to the use of this document or its contents.



7. Conclusions and Recommendations

This Traffic impact assessment has reviewed the traffic impact of the proposed construction
and operation phase of the Medupi Flue Gas Desulphurisation power plant.

The major findings and recommendations of this report can be summarised as follows:
e The following observations were made during the site visit:

+ Heavy pedestrian movement within the Medupi site, without any pedestrian sidewalk
provision or crossings. It is recommended that safe and secure sidewalks should be
provided for pedestrian movement within the plant.

+ Heavy vehicles travel slowly along the internal roads, causing delays for light vehicles
since they can’t overtake on the narrow roads. It is suggested that an internal mobility
plan should be developed for Medupi Power Station, focusing on the movement of
light vehicles, heavy vehicles, public transport and pedestrians.

e Analysis of the traffic counts indicated the following:

* Nelson Mandela Drive/D1675 — There are a large number of light vehicles, minibus-
taxis and buses exiting the Medupi Power Station via D1675 during the pm peak
period. In the morning there are a large number of light vehicles, minibus-taxis and
buses entering Medupi Power Station.

+ D1675/Afguns Road — There are only a few vehicles exiting and entering Afguns
Road during the peak period, with most of the vehicles travelling north towards the
Nelson Mandela Drive/D1675 intersection.

e The following is recommended during the construction period:

* The trucks delivering building material to the site should follow a similar route as
recommended for the trucking of limestone and salts and sludge in Section 4.1 and
Section 4.2.

+ There should be a pointsman at the intersection of D1675 / Afguns Rd and Nelson
Mandela Drive / D1675 during the peak hours to alleviate the traffic congestion and
assist the northbound traffic.

¢ Undertake an assessment study with regards to the proposed weigh bridge design
and determine whether it may cause queuing to back up onto the public road, which
will have an impact on other road users.

e From the Baseline traffic impact assessment, the following were decided upon with
regards to the transport of products to and from the facility:

+ Ash and gypsum will be conveyed to the existing Northern Ash Disposal Facility and
therefore this process will generate no additional traffic impacts.

+ The sludge and salts will go to an existing licensed hazardous waste facility.

e ltis suggested that the trucks delivering limestone to Medupi Power Station could utilise
the Afguns Road in order to have a minimal impact on other road users. By utilising the
Afguns — Thabazimbi road, the trucks will avoid travelling through Lephalale town and
avoid other busy nodes within the study area. It is suggested that trucks travel from
Medupi Power Station to Thabazimbi via the Afguns road and the R510, to Vereeniging
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via the Afguns road, R510, R517, N1, N3 and R59 and to Marble Hall via Afguns road,
R510, R517, N1 and the N11. However, if the trucks will not be able to use the Afguns
road, an additional traffic impact assessment should be undertaken to determine the
impact of the trucks travelling through Lephalale.

e The contractor would be responsible to discuss the trucking with the relevant roads
agency to ensure that all legal requirements are met.

e At the time of the assessment the final location for the disposal of salts and sludge has
not been confirmed. It is suggested that the trucks follow similar routes as described for
the transport of limestone in Section 4.1, onto the N1 and then onto the various routes
that are necessary to reach the hazardous waste facility.

e 10 Year Post development traffic analyses have indicated that both intersections, Nelson
Mandela Drive / D1675 and Afguns Rd / D1675 have poor levels of service for the
northbound movement. The following road layout changes are proposed:

* Nelson Mandela Dr / D1675:
=  Provide signals;
= Add a left turning slip lane along D1675 (northbound);
= The introduction of a right turning lane for the northbound right movement;
= Provision of an additional eastbound lane for the straight movement.

= |tis recommended that the relevant road authority should fund the upgrade of
this intersection, since the existing intersection is already operating at a LOS F.

¢ Afguns Rd/ D1675 — It is recommended that the priority control intersection should
be upgraded, this study is only looking at conceptual design and it is recommended
that a detail design study should be undertaken at this intersection to determine the
best upgrade option (i.e. roundabout, increase of capacity etc. depending on the size
of the trucks).

e |tis recommended that a detail design phase should be carried out as part of the traffic
impact assessment for this project. During the detail design process various intersection
upgrade options (roundabout, signals, slip lanes etc.) will be tested and compared to
ensure that the most optimum and cost-effective intersection upgrade is selected.
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EXECUTIVE SUMMARY

Eskom’s Medupi Power Station will be fitted with a Flue Gas Desulphurisation (FGD) Plant to
manage sulphur dioxide emissions from the Power Station. Currently the FGD Plant is being
designed and authorised under the National Environmental Management Act (NEMA, Act 107 of
1998). The FGD Plant and the FGD Waste Water Treatment Plant operation will generate three
waste streams that required assessment in terms of the “National Norms and Standards for the
Assessment of Waste for Landfill Disposal” (National Norms and Standards) of the Department
of Environmental Affairs (DEA) (DEA, 2013a). As it is proposed to dispose some of these wastes
on the same landfill as the ash from the power station, the ash was also assessed in terms of the
National Norms and Standards.

The three waste streams to be generated by the FGD Plant and the FGD Waste Water Treatment
Plant operation are:

e FGD Gypsum: The FGD process uses finely ground limestone mixed with water to
form a slurry. The slurry is sprayed into an absorber tank where it reacts with the flue
gas. The calcium carbonate in the lime slurry reacts with sulphur dioxide in the flue
gas and gypsum is precipitated as per the following reactions:

- CaCoO3 (ag)+ SOz (g 2 CaSO03 (aq + CO2
- CaSO0s3 (aq) + 72 02 (g) 2 CaS04.2H20 () (gypsum).

In the case of the Medupi Power Station two limestone qualities are considered for
usage, namely an 85% limestone and a 96% limestone.

o FGD Waste Water Treatment Plant Sludge: The wastewater from the absorber tank
is flocculated in a clarifier. The underflow from the clarifier is fed through a filter press
to recover the sludge. The sludge from the process is referred to as the FGD Waste
Water Treatment Plant (WWTP) Sludge.

o FGD Waste Water Treatment Plant Crystalliser Solids: The crystalliser uses
evaporation to cause precipitation of salts from the wastewater (brine) after
flocculation and the clarifier process. The liquid from the crystalliser is of a high
enough quality to be re-used in the process, resulting in a Zero Liquid Discharge (ZLD)
system, but the FGD Waste Water Treatment Plant Crystalliser Solids (FGD WWTP
Crystalliser Solids) require disposal.

The FGD Waste Water Treatment Plant process is illustrated in Figure A.



EVAPORATION

RASTERATER Lo

s HRGE —

i -

—— CRYSTALLZATION

Figure A: Process Flow Diagram of the FGD Waste Water Treatment Plant

Jones & Wagener (Pty) Ltd (J&W) was requested to undertake the waste assessments for the
disposal of the above wastes and the Power Station’s ash in order to determine the classes of
landfills required for the safe disposal of the various wastes.

The ash, FGD gypsum, FGD WWTP Sludge and FGD WWTP Crystalliser Solids were assessed
for disposal according to the National Norms and Standards as per Government Notice
Regulations 635 of the National Environmental Management: Waste Act, Act 59 of 2008, as
amended. For this project, samples of the Matimba Power Station ash, which also contain some
brine from the water treatment plant facility, was used for the assessment of the coal derived
waste. For the assessment of the FGD gypsum, FGD WWTP Sludge and Crystalliser Solids
information was obtained from Eskom, Black & Veatch and other sources, notable the VGD
Powertech Journal published by VGD Powertech, the European Technical Association for power
and heat generation, and the Electric Power Research Institute (USA) and L. Chen and co-
workers/authors, who did significant research work on FGD derived gypsum in the United States
of America. Reliance was also made on information obtained from work carried out by J&W and
En-Chem for the Kusile Power Station. It is noted that the assessments for especially the FGD
WWTP Sludge and FGD WWTP Crystalliser Solids should be regarded as provisional as such
wastes are not yet generated in South Africa.

The Matimba Power Station ash was assessed as a Type 3 waste requiring disposal on a Class
C landfill. The ash to be generated by the Medupi Power Station should have similar
characteristics as that of the Matimba Power Station as the coal for both power stations are
obtained from the same coal field. The assessment was based on chemical analyses and leach
tests carried out on ash samples obtained from the Matimba Power Station.

The FGD Gypsum was assessed as a Type 3 waste and may be disposed of on a Class C landfill.
The assessment was based on chemical analyses of FGD Gypsum generated elsewhere in the
world, such as the USA.



The FGD WWTP sludge was classified as either a Type 1 or Type 2 waste and would require
disposal in a Class A or Class B landfill for material produced using the 96% calcium carbonate
limestone and the 85% calcium carbonate limestone respectively. As there is a considerable
amount of uncertainty regarding the composition of the two sludges and their assessments for
disposal, it is proposed that the 85% calcium carbonate limestone sludge also be disposed of in
a Class A landfill as a Class A landfill provides the highest level of environmental protection.

The FGD WWTP Crystalliser Solids was assessed as a Type 1 waste due to the likely leachable
TDS concentrations as a result of the high concentration of sodium chloride in the solid material,
and will need to be disposed of in a Class A landfill. The 85% and 96% limestone derived FGD
WWTP Sludges and FGD WWTP Crystalliser Solids are waste materials generated from the
treatment of FGD wastewater and as such should have similar chemical characteristics.

The Class A landfill offers the highest level of environmental protection of any landfill barrier
system used in South Africa taking this into account and given the similar chemical characteristics
of the 85% and 96% limestone derived FGD WWTP Sludges and Crystalliser Solids, it is proposed
that these waste materials be disposed of in a single newly designed and constructed Class A
landfill at the Medupi Power Station.

Table 1: Summary of waste assessment results and

Assessment and Class of Landfill required for Percentage of waste
Waste . 0
disposal (%)

Ash Type 3 waste — Class C Landfill 79 or 68
FGD Gypsum Type 3 waste — Class C Landfill 19 or 29
FGD WWTP Sludge 85% Limestone Type 2 waste - Class A landfill* 24
FGD WWTP Sludge 96% Limestone Type 1 waste — Class A landfill 1.4
FGD WWTP Crystalliser Solids Type 1 waste — Class A landfill 0.72 0r 0.62
* The Type 2 assessment was based on theoretical values and therefore a conservative approach should be followed
and the 85% Limestone FGD WWTP Sludge should be disposed of on a Class A landfill until the assessments can be
confirmed on actual waste samples.

Based on the outcome of the assessments, it is recommended that:

e The Medupi Power Station ash and the FGD Gypsum be disposed of on a waste
disposal facility of which the barrier system complies with the performance
requirements of a Class C landfill.

e The 85% limestone derived FGD WWTP Sludge is provisionally assessed as a Type
2 waste but should be disposed of on a waste disposal facility of which the barrier
system complies with the performance requirements of a Class A landfill due to the
considerable amount of uncertainty regarding the composition of the sludge at this
point in time.

e The 96% limestone derived FGD WWTP Sludge is provisionally assessed as a Type
1 waste and should be disposed of on a waste disposal facility of which the barrier
system complies with the performance requirements of a Class A landfill.

e The FGD WWTP Crystalliser Solids should be disposed of on a waste disposal facility
of which the barrier system complies with the performance requirements of a Class A
landfill. The FGD WWTP Sludge and the FGD WWTP Crystalliser Solids may be
disposed of on the same Class A landfill.



o The three FGD waste streams should be re-assessed once generated in order to
confirm the theoretical assessments.

e Once the wastes are generated, leach tests should be conducted on various
percentage combinations of the wastes. J&W recommends that column leach
tests be conducted. The outcome of the column leach tests can then be used to
motivate for the combined disposal of all three wastes or combinations thereof on a
Class C landfill or other suitable class of landfill.

Aol

Marius van Zyl
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Acronyms and abbreviations used in this document:

ASLP Australian Standard Leaching Procedure
DEA Department of Environmental Affairs
DWS Department of Water and Sanitation
DWAF Department of Water Affairs and Forestry
MFA Medupi Fly Ash

e litre

landfill Waste disposal facility

HDPE High Density Poly-Ethylene

LC Leach concentration in mg/£

LCT Leach concentration threshold in mg/{
mg/kg Milligram per kilogram

mg/e Milligram per litre

SPLP Synthetic Precipitation Leaching Procedure
TC Total concentration in mg/kg

TCLP Toxicity Concentration Leach Procedure
TCT Total concentration threshold in mg/kg
TDS Total dissolved salts

MS/cm Micro Siemens per centimetre
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1. INTRODUCTION

1.1 Background

Eskom’s Medupi Power Station, currently being constructed, will be fitted with a Flue
Gas Desulphurisation (FGD) Plant to manage sulphur dioxide emissions from the Power
Station. Currently the FGD Plant is being designed and authorised under the National
Environmental Management Act (NEMA, Act 107 of 1998). The FGD Plant and the FGD
Waste Water Treatment Plant operation will generate three waste streams that required
assessment in terms of the “National Norms and Standards for the Assessment of Waste
for Landfill Disposal’” (National Norms and Standards) of the Department of
Environmental Affairs (DEA) (DEA, 2013a). As it is proposed to dispose some of these
wastes with the ash from the power station, the ash also needed to be assessed in terms
of the National Norms and Standards.

The waste streams to be generated in the FGD Plant will be treated in a FGD Waste
Water Treatment Plant — see Figure 1-1. The three waste streams to be generated by
the FGD Plant and the FGD Waste Water Treatment Plant operation are:

o FGD Gypsum: The FGD process uses finely ground limestone mixed with water to
form a slurry. The slurry is sprayed into an absorber tank where it reacts with the flue
gas. The calcium carbonate in the lime slurry reacts with sulphur dioxide in the flue
gas and gypsum is precipitated as per the following reactions:

- CaCOs; (aq) T SO, () - CaSO0; (ag) T CO;
- CaSO0s3 (aq) + 72 02 (g) 2 CaS04.2H20 () (gypsum).

In the case of the Medupi Power Station two limestone qualities are considered for
usage, namely an 85% limestone and a 96% limestone.

o FGD Waste Water Treatment Plant Sludge: The wastewater from the absorber tank
is flocculated in a clarifier. The underflow from the clarifier is fed through a filter press
to recover the sludge. The sludge from the process is referred to as the FGD Waste
Water Treatment Plant (WWTP) Sludge.

o FGD Waste Water Treatment Plant Crystalliser Solids: The crystalliser uses
evaporation to cause precipitation of salts from the wastewater (brine) after
flocculation and the clarifier process. The liquid from the crystalliser is of a high
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enough quality to be re-used in the process, resulting in a Zero Liquid Discharge (ZLD)
system, but the FGD Waste Water Treatment Plant Crystalliser Solids (FGD WWTP
Crystalliser Solids) require disposal.

1.2 Objectives of the Project

Jones & Wagener (Pty) Ltd (J&W) was requested to undertake the waste assessments
for the disposal of the FGD wastes and the power station ash in order to determine the
class of landfill the wastes require disposal onto.

Jones & Wagener (Pty) Ltd W
Engineering & Environmental Consultants

12949-44-Rep-Rev-02-WasteAssessment-R6
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2.2

WASTE ASSESSMENT SYSTEM

Background

The management of waste in South Africa is governed under the National Environmental
Management: Waste Act, Act 59 of 2008, as amended (NEM:WA). On 23 August 2013
the “Norms and Standards for the Assessment of Waste for Landfill Disposal” (National
Norms and Standards) were promulgated in the form of Government Notice Regulations
(GNR) 635 (DEA, 2013a). These regulations are used to assess the potential impacts
that a waste may have on the receiving water environment and the outcome of the
assessment is used to determine the barrier (liner) system required for the waste
disposal facility. The barrier systems are prescribed in GNR 636 of August 2013, the
“National Norms and Standards for Disposal of Waste to Landfill” (DEA, 2013b)

Waste Assessment for Disposal to Landfill

The South African waste assessment system is based on the Australian State of
Victoria’s waste classification system for disposal, which uses total concentrations (TCs)
of a range of elements in the solid waste and the Australian Standard Leaching
Procedure (ASLP) to determine the leachable concentrations (LCs) of pollutants (DEA,
2013a).

The TCs can be determined by suitable and accredited methods for assessing the total
concentration of the elements and/or organic compounds listed in Section 6 of the
regulations.

With respect to Leachable Concentrations (LCs) a number of leach solutions can be
used. For waste to be disposed with putrescible organic matter, an acetic acid leach
solution is used. This leach solution is very similar to the US EPA Toxicity Characteristic
Leaching Procedure (TCLP) leach solution used in the now outdated Minimum
Requirements, except that the pH is 5.0, instead of pH 4.93.

In cases where non-organic wastes, such as the FGD gypsum, is to be co-disposed with
other non-organic wastes, a basic 0.10 M sodium tetraborate decahydrate (borax)
solution of pH 9.2 + 0.10 should be used in addition to the acetic acid leach (DEA, 2013a).
The objective of the sodium tetraborate test is to identify contaminants that are leached
above the various leachable concentration thresholds (LCTs) trigger values at a high pH.

For non-putrescible inorganic waste, such as the coal derived ash, to be disposed of
without any other wastes (mono- disposal scenario), reagent water (distilled water) is
used as a leach reagent.

Once the total concentration and leachable concentrations have been determined they
are compared to total concentration thresholds (TCTs) and leachable concentrations
thresholds (LCTs) to assess the waste as either Type 0, Type 1, Type 2, Type 3 or Type
4 wastes according to the following:

e Wastes with any element or chemical substance concentration above the LCT3 or
TCT2 values (LC >LCT3 or TC>TCT2) are Type 0 Wastes. Type 0 wastes require
treatment/stabilisation before disposal;

e Wastes with any element or chemical substance concentration above the LCT2 but
below LCT3 values, or above the TCT1 but below TCT2 values (LCT2<LC < LCT3 or
TCT1<TC < TCT2), are Type 1 Wastes must be disposed of in a Class A landfill
constructed with the most conservative barrier system.



Wastes with any element or chemical substance concentration above the LCT1 but
below the LCT2 values and all concentrations below the TCT1 values (LCT1 <LC <
LCT2 and TC = TCT1) are Type 2 Wastes, which must be disposed of on a Class B
landfill.

Wastes with any element or chemical substance concentration above the LCTO but
below or equal to the LCT1 limits and all TC concentrations below or equal to the
TCT1 limits (LCTO < LC < LCT1 and TC < TCT1) are Type 3 Wastes and must be
disposed of in a Class C landfill.

Wastes with all element and chemical substance concentration levels for metal ions
and inorganic anions below or equal to the LCTO and TCTO limits (LC < LCTOand TC
< TCTO0), and with all chemical substance concentration levels also below the total
concentration limits for organics and pesticides presented in Table 2-1, are Type 4
Wastes.

Table 2-1: Organic compounds and Pesticides Total concentration limits for Type 4
Wastes
Chemical Substances in Waste | Total Concentration (mglkg)
| Organics

Total Organic Carbon 30000 (35)

BTEX 6

PCBs 1

Mineral Oil (C10 to C40) 500

Pesticides

Aldrin + Dieldrin 0.05

DDT+DDD+DDE 0.05

2,4-D 0.05

Chlordane 0.05

Heptachlor 0.05

e Wastes with all element or chemical substance leachable concentration levels for
metal ions and inorganic anions below or equal to the LCTO limits are considered to
be Type 3 waste, irrespective of the total concentration of elements or chemical
substances in the waste, provided that:

- All chemical substance concentration levels are below the total concentration
limits for organics and pesticides in Table 2-1;

- The inherent physical and chemical character of the waste is stable and will not
change over time; and,

- The waste is disposed of to landfill without any other waste.

e Wastes with the TC of an element or chemical substance above the TCT2 limit, and
where the concentration cannot be reduced to below the TCT2 limit, but the LC for
the particular element or chemical substance is below the LCT3 limit, the waste is
considered to be a Type 1 Waste.

2.3 Containment Barrier Designs

The barrier systems for waste disposal facilities were published in GNR 636 of August
2013 (DEA, 2013b). Apart from specifying the barrier systems, the GNR 636 regulations
also list a number of important technical aspects which must be considered in the design
of waste disposal barrier systems, such as:

Total solute seepage (inorganic and organic) must be calculated in determining
acceptable leakage rates and action leakage rates;
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o Alternative elements of the barrier of proven equivalent performance may be

considered in the design, such as the replacement of:-

- granular filters or drains with geosynthetic filters or drains;

- protective soil layers with geotextiles; or

- clay components with geomembranes or geosynthetic clay liners;

¢ All drainage layers must contain drainage pipes of adequate size, spacing and
strength to ensure atmospheric pressure within the drainage application for the
service life of the waste disposal facility in order to prevent build-up of leachate on

the barrier system.

2.3.1 Class A Landfill

The Class A landfill barrier system is presented in Figure 2-1. This type of landfill barrier
is required for Type 1 wastes and consists of a double composite barrier system and is
very similar to that of H:H landfills as specified in the Minimum Requirements for Waste
Disposal by Landfill (2nd Ed., Department of Water Affairs and Forestry, 1998).

Waste body
Geotextile filter

200 mm Stone leachate
collection system

2 mm HDPE geomembrane

600 mm Compacted clay
> liner (in 4 x 150 mm layers)

Geotextile filter layer

1.5 mm HDPE geomembrane

200 mm Compacted clay liner

150 mm Base preparation layer

In situ soll

100 mm Protection layer of silty sand
or a geotextile of equivalent performance

150 mm Leakage detection system of
granular material or geosynthetic equivalent
100 mm Protection layer of silty sand

or a geotextile of equivalent performance

Figure 2-1: Class A Landfill Barrier System (DEA, 2013b)
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2.3.2 Class B Landfill

The Class B landfill barrier system is presented in Figure 2-2. This type of landfill is
required for Type 2 wastes and consists of a single composite barrier system of which
the clay component consists of 4 x 150 mm layers.

Waste body

Geotextile
150 mm Stone leachate
collection system

100 mm Protection layer of silty sand
or a Geotextile of equivalent performance
1.5 mm HOPE Geomembrane

7
////////// )

...............

Under drainage and monitoring system
and 150 mm Base preparation layer

' % ﬂ > In situ soil

\\\\%ﬂ% \\\\W% \\\\\%\/f \\\\\\
Figure 2-2: Class B Landfill Barrier System (DEA, 2013b)

2.3.3 Class C Landfill

The Class C landfill barrier system is presented in Figure 2-3. This type of landfill is
required for the disposal Type 3 wastes to landfill and also consists of a one single
composite barrier system. In this case the clay component of the barrier system is only
300 mm thick.

Waste body
300 mm thick finger drain of
geotextile covered aggregate

100 mm Protection layer of silty sand or a
geotextile of equivalent performance

//// / // ////////f// 1,5 mm thick HOPE geomembrane
/ , ,-,/ /;/ 300 mm clay liner (of 2X 150 mm
Z/% 2’%/%7////%//22 thick layers)

: Under drainage and monitoring
o system in base preparation layer

In situ soil

Figure 2-3: Class C Landfill Barrier System (DEA, 2013b)
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2.3.4 Class D Landfill

The Class D landfill barrier system is presented in Figure 2-4. This type of landfill is
required for the disposal of Type 4 wastes (or inert wastes) and consist of in-situ
compacted material. This landfill class does not have a formal barrier system.

Waste body

2
L AR H IR A
A

etelels

150mm Base preparation layer

(>
aletelelete’s!
SO ISNIRMAA I KMAMNK AKX

ARG LGOI,
D I
AR

Figure 2-4: Class D Landfill Barrier System (DEA, 2013b)

In situ soil
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3.2

WASTE ASSESSMENT METHODOLOGY

Ash Assessment

As the Medupi Power Station is not yet operational, ash generated from Eskom’s
Matimba Power Station was sampled and analysed. The Medupi Power Station will also
burn coal from the Grootegeluk mine and the Matimba Power Station ash was therefore
selected as a suitable analogue for testing.

Three ash samples from the Matimba Power Station’s load out discharge point were
collected and analysed in the following way:

e Aqua Regia digestion with analysis of relevant elements by ICP-MS to determine the
total concentrations of elements in the ash. The total inorganic elemental
concentrations (TCs) were compared to the total concentration threshold (TCT) limits
in the norms and standards (DEA, 2013a). As the ash is a product of full combustion
it was not considered necessary to determine the concentrations of organic
compounds in the ash as their concentrations would be negligible.

e Deionised water leach of the samples at a 1:20 Solid:Liquid ratio as per the Australian
Standards AS 4439.1 to AS 4439.3 (Standards Australia, 1997 and 1999). The total
leachable concentrations of inorganic constituents were compared to the leachable
concentration threshold limits (LCTs) in the Norms and Standards (DEA, 2013a). As
the ash will generate an alkaline leach solution and will not turn acidic in the field
neither the alkaline nor acidic leach procedures in the Australian Leach procedure are
appropriate for assessment of the ash. A deionised water leach was specified instead
of the TCLP or borax leachates because the waste is alkaline in nature and if other
wastes are co-disposed with it such as the FGD gypsum, which is also alkaline, the
waste body will not become acidic and a high pH leach will not add any value as the
wastes are already alkaline.

As the ash was taken at the ash load-out point at the ash disposal facility, the ash also
contained demineraliser plant effluent, which is added for dust suppression purposes.

Flue Gas Desulphurisation Gypsum

As the FGD plant is not currently operational it was not possible to undertake laboratory
analysis on the actual FGD Gypsum that will be produced. Therefore the assessment
was undertaken using literature values from the USA and Europe. The following data
sources were used for the assessment.

Total elemental concentrations and summary data from analysis of a total of 53 FGD
gypsum samples:

e Four samples of FGD Gypsum analysed and presented by Chen et al. 2012;

e The maximum values from the summary data for the analysis of 32 FGD gypsum
samples presented in the Electric Power Research Institute of the USA’s technical
report on mixed and FGD gypsum composition (EPRI, 2011);

¢ The total elemental concentrations for 15 FGD gypsum samples presented by VGB
(1990): Technical Scientific Report on the comparison of natural and FGD gypsum.

¢ One sample of FGD gypsum presented by En-Chem, 2008.
¢ Leachable concentrations were obtained from the following sources:

¢ Synthetic precipitation leachate procedure concentrations for trace
elements from the summary data for the analysis of 32 FGD gypsum

Jones & Wagener (Pty) Ltd W
12949-44-Rep-Rev-02-WasteAssessment-R6 Engineering & Environmental Consultants



3.3

3.4

10

samples presented in the Electric Power Research Institute (EPRI, 2011))
USA'’s technical report on mixed and FGD gypsum composition. The SPLP
test used a deionised water adjusted to pH 4.2 using a combination of
sulphuric and nitric acids and is therefore a more conservative test than the
deionised water leach test that would have been carried out under the
DEA’s National Norms and Standards.

¢ Toxicity Concentration Leach Procedure (TCLP) results for trace elements
of one sample of FGD gypsum presented in En-Chem 2008. The TCLP
procedure is similar to the acetic acid leach procedure in the Australian
standards. Given that leaching of FGD Gypsum will result in a neutral to
mildly alkaline solution this acidic leach result is considered a more
conservative measure of leaching concentrations than what is required by
the standard.

¢ The concentrations of leachable major ions were calculated based on the
estimated concentrations (provided by Eskom and Black & Veatch) of
gypsum and other salts in the solids. For gypsum and calcium carbonate
literature solubility limits were used to predict leachable concentrations
while for other salts it was assumed that 100% solubility would occur in the
leach test.

¢ The concentration of TDS was calculated by summing the predicted
leachable concentrations of major soluble components.

FGD WWTP Sludge

As with the FGD Gypsum no measured data was available for the Medupi FGD WWTP
Sludge as the facility is not yet operational. In addition, no relevant sources of literature
data could be found as the waste streams are not analysed by the industry as frequently
as the FGD gypsum. Therefore the following approach was used for the FGD WWTP
sludge:

The total elemental concentrations of the FGD WWTP Sludge were calculated by the
design engineers (Eskom and Black & Veatch, see Appendix A). These estimates
were based on previous experience of the concentrations of total elements in the
wastewater and the likely removal into the filter cake and crystalliser solids.

The leachable concentrations of metals were calculated from the total fraction
assuming full dissolution of 1 mg of solid material into 20 m{ of water to simulate a
1:20 solid to liquid ratio used in the Australian Leach method.

The solubility limits for calcium carbonate, gypsum and magnesium carbonate were
used to predict leachable concentrations of major ions.

The TDS concentrations were calculated using the sum of major leachable
concentrations.

FGD WWTP Crystalliser Solids

As with the FGD WWTP sludge, no measured or literature data was available for the
FGD WWTP crystalliser solids as the facility is not operational. Therefore the following
approach was used for the FGD WWTP Crystalliser Solids:

The TCs of elements and major ions in the FGD WWTP crystalliser solids were
calculated by the design engineers (Eskom and Black & Veatch, see Appendix A).
These estimates were based on previous experience of the concentrations of total
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elements in the wastewater and the likely removal into the filter cake and crystalliser

solids.

e The LCs of all parameters were calculated from the total fraction assuming full
dissolution of 1 mg of solid material into 20 m{ of water to simulate a 1:20 solid to

liquid ratio used in the Australian Leach method.

o The TDS concentrations were calculated using the sum of leachable concentrations.

The results for the total concentrations from the laboratory analysis of the three Matimba
Fly Ash samples are provided in Table 4-1 (the laboratory analytical certificates are

e The TCTO threshold concentrations were exceeded for barium and fluoride in all three
samples, and mercury in one of the three samples.

e Most values were below the detection limits of the analytical method.

e There were no exceedances of the TCT1 or TCT2 thresholds in any samples.

4. ASSESSMENTS

4.1 Ash

411 Total Concentrations
provided in Appendix B).

Table 4-1:

TCs of metal ions and inorganic anions in Matimba Fly Ash

Matimba Fly Ash
Total Concentration Thresholds Total concentrations by the
Total Concentration (mg/kg) Aqua Regia test (mg/kg)
TCTO TCT1 TCT2 MFA-1 MFA-2 MFA-2
Metal lons
Arsenic 5.8 500 2000 <4 <4 <4
Boron 150 15000 60 000 42 38 34
Barium 62.5 6 250 25000 388 346 356
Cadmium 75 260 1040 3.2 44 2
Cobalt 50 5000 20000 <10 <10 <10
Chromium (Total) 46 000 800 000 NA 54 38 33
Chromium (V1) 6.5 500 2000 <5 <5 <5
Copper 16 19500 78 000 <10 <10 <10
Mercury 0.93 160 640 <0.4 <0.4 44
Manganese 1000 25000 100 000 357 339 312
Molybdenum 40 1000 4000 <10 <10 <10
Nickel N 10 600 42 400 20 16 15
Lead 20 1900 7600 <4 <4 <4
Antimony 10 75 300 <4 <4 <4
Selenium 10 50 200 <4 <4 <4
Vanadium 150 2680 10720 27 16 <10
Zinc 240 160 000 640 000 50 42 37
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Total Concentration Thresholds

Total concentrations by the

Matimba Fly Ash

Total Concentration (mg/kg) Aqua Regia test (mg/kg)
TCTO TCT1 TCT2 MFA-1 MFA-2 MFA-2

Inorganic anions

Fluoride 100 10 000 40 000 296 285 346

Note — Blue shading indicates above the TCO threshold

4.1.2 Leachable concentrations

The results for the leachable concentrations from the laboratory analysis of three

Matimba Fly Ash samples are provided in Table 4-2.

e The LCTO threshold concentrations were exceeded for boron, chromium (VI) and

molybdenum in all samples.
e There were no exceedances of LCT1, LCT2 or LCT3 thresholds in any samples.
Table 4-2: LCs for Matimba Fly Ash (DI Water Leach)
Matimba Fly Ash (MFA)
Elements & Chemical LCs thresholds (mg/€) DI water leach (mg/e)
Substances in Waste
LCTO \ LCT1 | LCT2 \ LCT3 MFA-1 MFA-2 MFA-3

Metal ions
Arsenic 0.01 05 1 4 <0.005 <0.005 <0.005
Boron 0.5 25 50 200 0.535 0.501 0.515
Barium 0.7 35 70 280 0.062 0.08 0.067
Cadmium 0.003 0.15 0.3 1.2 <0.003 <0.003 <0.003
Cobalt 0.5 25 50 200 <0.025 <0.025 <0.025
Chromium (Total) 0.1 5 10 40 0.079 0.061 0.062
Chromium (V1) 0.05 2.5 5 20 0.073 0.061 0.060
Copper 2 100 200 800 <0.025 <0.025 <0.025
Mercury 0.006 0.3 0.6 2 <0.001 <0.001 <0.001
Manganese 0.6 25 50 200 <0.025 <0.025 <0.025
Molybdenum 0.07 35 7 28 0.095 0.089 0.091
Nickel 0.07 3.5 7 28 <0.025 <0.025 <0.025
Lead 0.01 05 1 4 <0.01 <0.01 <0.01
Antimony 0.02 1 2 8 <0.01 <0.01 <0.01
Selenium 0.01 0.5 1 4 <0.01 <0.01 <0.01
Vanadium 0.2 10 20 80 0.16 0.16 0.157
Zinc 5 250 500 2000 <0.025 <0.025 <0.025
Inorganic Anions
TDS 1000 12 500 25000 100 000 146 120 122
Chloride 300 15000 30000 120 000 <5 <5 <5
Sulfate 250 12 500 25000 100 000 64 74 60
NO3 as N, Nitrate-N 11 550 1100 4400 <0.2 <0.2 <0.2
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Matimba Fly Ash (MFA)
Elements & Chemical LCs thresholds (mg/€) DI water leach (mg/€)
Substances in Waste
LCTO LCT1 LCT2 LCT3 MFA-1 MFA-2 MFA-3
F, Fluoride 15 75 150 600 <0.2 <0.2 <0.2
Note — Blue shading indicates above the LCTO threshold

413

4.2

4.2.1

Waste Assessment

As only TCO and LTCO thresholds were exceeded, it is predicted that the Medupi Ash
will be a Type 3 waste requiring a Class C landfill barrier system Figure 2-3 for disposal
purposes.

The following assumptions have been made with regard to the assessment of the ash:

o The Matimba Power Station Ash has the same chemical properties as the ash that
will be produced at the Medupi Power Station.

e The concentrations of any organic compounds in the ash will be negligible and
therefore organic components have not been analysed.

FGD Gypsum

Total Concentrations

The full set of literature results for the total concentrations of trace elements in the FGD
gypsum compared to the Total Concentration Thresholds (TCTs) are presented in
Appendix C. The total concentrations of elements in the FGD gypsum at times exceeded
the TCTO concentrations but at no time were the TCT1 or TCT2 thresholds exceeded.
The exceedances of the TCTO thresholds are summarised below:

e Arsenic: The EPRI (2011) maximum value and Chen et al 2008 exceeded the TCTO
value.

e Chromium (VI): Assuming total Chromium was equal to Chromium (VI) the total
concentrations exceeded the TCTO value for the maximum value of the EPRI dataset,
one sample of the VGB dataset, and two of the values from Chen et al (2012) (Indiana
and Alabama).

e Lead: One of the VGB samples and the En-Chem sample exceeded the TCTO for
lead.

¢ Antimony: The concentration of total antimony in the Indiana sample (Chen et al,
2012) exceeded the TCTO for antimony.

¢ Selenium: The maximum value in the EPRI dataset, the sample from En-Chem and
2 samples from the VGB data set exceeded the TCTO for selenium.

¢ Fluoride: Only the En-Chem dataset contained total concentration for fluoride, this
value exceeded the TCTO for fluoride.

The predicted total concentrations of salts in the gypsum (calculated by Eskom and Black
& Veatch) are presented in Table 4-3 along with the assumptions used to predict the
leachable concentrations of the salts in the gypsum.
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Table 4-3: Predicted total concentrations of salts and inert material in the FGD
Gypsum solids and assumptions regarding their solubility
. Assumed solubility
: Concentration o
Concentration for prediction of .
Component o . mg/kg . Assumption
(% dry weight) (dry weight) leachable fraction
v Wels (mg/e)
Gypsum 88.9 889 000 2050 Literature solubility limit (CRC, 2005)
CaCOs 2.8 28000 6.6 Literature solubility limit (CRC, 2005)
CaSOs 0 1000 70 Total solubility 1 mg of FGD gypsum in
20 m{ water
MgCOs 0.3 3000 150 Total solubility 1 mg of FGD gypsum in
20 m{ water
Inert Material 7.9 79000 0 Completely insoluble.
Sum of assumed solubility for major
TDS NA NA 2276.6 soluble components: gypsum, CaCOs,
CaS0s, MgCOs
Note: Values calculated by Eskom

4.2.2 Leachable concentrations

The leachable concentrations are summarised in Table 4-4 and Table 4-5 for trace
elements and inorganic ions respectively. The following summarises the results:

e The maximum values for boron, manganese and selenium in the EPRI dataset

exceeded the LTCOs for those elements.
o The concentration of selenium in the TCLP leach test results (En-Chem, 2008)
exceeded the LTCO threshold.
e The predicted concentrations of sulphate and TDS exceed the LCTO threshold.
¢ No exceedances of the LCT1, LCT2 or LCT3 thresholds were measured or predicted.
Table 4-4: Measured LCs in SPLP and TCLP tests on FGD Gypsum
Leachable Threshold EPRI 2011 En-Chem 2008
Elements & Chemical (mglL) Maximum from TCLP (N=1)
Substances in Waste SPLP (N=32)
LCTO LCT1 LCT2 | LCT3 (mg/®) (mgle)

Arsenic 0.01 0.5 1 4 <0.005 <0.02
Boron 05 25 50 | 200 20.1 0.09
Barium 0.7 35 70 280 0.048 0.07
Cadmium 0.003 0.15 0.3 1.2 0.0019 <0.001
Cobalt 05 25 50 200 0.0106 0.25
Chromium Total 0.1 5 10 40 0.00109 <0.003
Chromium (VI) 0.05 25 5 20 0.00109 <0.01
Copper 2 100 200 800 0.0025 0.02

Mercury 0.006 0.3 0.6 2 <0.001
Manganese 0.6 25 50 200 7.52 0.04
Molybdenum 0.07 3.5 7 28 0.0289 0.007

Nickel 0.07 3.5 7 28 0.0094 0.007

Lead 0.01 0.5 1 4 0.00128 <0.01
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Antimony 0.02 1 2 8 0.00142 <0.01
Selenium 0.01 0.5 1 4 0.47 0.06
Vanadium 0.2 10 20 80 0.00662

Zinc 5 250 500 2000 0.0847

Note: Blue shading indicates above the LCTO0 threshold

Table 4-5: LCs of inorganic anions used for the assessment (measured and
calculated)
Leachable Thresholds EPRI En-Chem 2008
. (mglL) Calculated 2011 TCLP Results
Inorganic 9 values
Anions Refer Table 4-1 DI water leach Measured
Measured values values
LCTO LCT1 LCT2 LCT3
et (mgle) (mgle)
TDS 1000 12500 25000 100 000 2277 - -
Chloride 300 15000 30000 120 000 - 76.9 5.2
Sulfate 250 12500 25000 100 000 1481 1550 2387
Fluoride 15 75 150 600 - 13.7 7.5
Note: 1: Refer to Table 4-3 assumptions regarding calculations. Blue shading indicates exceedance of the TCT0
threshold

423 Waste assessment

Based on the assessment described above, the FGD gypsum is predicted to be a Class 3
waste and could therefore be disposed of in a landfill with a Class C barrier system
(Figure 2-3).

The following assumptions have been made with regard to the assessment of the FGD
gypsum:

e The ranges of values identified in the literature are representative of those that will be
obtained from analysis of the Medupi Power Station FGD gypsum.

¢ Due to the inorganic nature of the gypsum, the concentrations of organic compounds
in the gypsum would be negligible and were not assessed.

e The solubility limit for gypsum was assumed to be 2 050 mg/¢ (CRC Handbook of
Chemistry and Physics, 2005).

e The solubility limit for CaCO3; was assumed to be 6.6 mg/€ (CRC Handbook of
Chemistry and Physics, 2005)

e The calculated leachable concentration of sulphate was based on the assumed
solubility limit of gypsum, complete solubility of CaSO3 and total conversion of SOs3 to
S04 in solution.

e The leachable TDS concentration was calculated by summing of the assumed
solubility limits for gypsum and CaCO3s and complete solubility of CaSO3; and MgCO:s.
It was assumed that trace element contribution to TDS was negligible.
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FGD WWTP Sludge

Two scenarios were assessed for the FGD WWTP sludge that is using a limestone of
85% calcium carbonate and one of 96% calcium carbonate. The results of the
calculations are presented in Table 4-6 for TCs and Table 4-7 and Table 4-8 for LCs.
The predicted values from the Kusile project (En-Chem, 2008) are also presented in the
tables, these values were generated using the same method that was used in this study.

Total concentrations

The estimated TCs, based on an 85% grade of limestone exceeded the TCTO thresholds
for barium, chromium (VI) (assuming all Chromium is in the +VI oxidation state) and
mercury.

The estimated total concentrations based on a 96% grade of limestone exceeded the
TCTO thresholds for a larger range of elements than the 85% limestone grade. These
elements were: barium, chromium (VI) (assuming all Chromium is in the VI oxidation
state), cadmium, copper, mercury, lead, selenium and fluoride.

The TCs predicted in the Kusile project were typically lower than those predicted for the
Medupi project with the exception of boron, which was predicted to be considerably
higher than in the Medupi waste. TCTO thresholds were exceeded for arsenic, boron and
fluoride in the Kusile study (M-Tech, 2012).
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Predicted total concentrations of metal ions and inorganic anions in the FGD WWTP Sludge

Elements & Chemical

Total concentration thresholds

FGD WWTP Sludge — Medupi Estimates

FGD WWTP Sludge — Kusile
Estimates (M-Tech, 2012)

Substances in Waste (mglkg) (mglkg) (mgkg)
TcTo | TCT1 | T2 96% limestone | 85% limestone
Metal lons
Arsenic 5.8 500 2000 6.9 24 6.9
Boron 150 15000 60 000 25 <1 405
Barium 62.5 6 250 25000 582 282
Cadmium 75 260 1040 11 5.0 0.57
Cobalt 50 5000 20 000 15 6.7 29
Chromium (Total) 46000 800 000 NA 46 22 6.9
Chromium (V1)' 6.5 500 2000 46 22 6.9
Copper 16 19500 78 000 29 13 5.1
Mercury 0.93 160 640 3.7 1.8 0.11
Manganese 1000 25000 100 000 586 284
Molybdenum 40 1000 4000 <1 <1 -
Nickel 91 10 600 42 400 46 21 8.9
Lead 20 1900 7600 26 12 8.9
Antimony 10 75 300 <1 <1 -
Selenium 10 50 200 14 6.7 29
Vanadium 150 2680 10720 55 1.9 67
Zinc 240 160 000 640 000 86 40.6 6.9
Inorganic Anions
Fluoride ‘ 100 10000 40 000 212 74 743

Note — Data provided by Eskom, calculated values based on previous projects carried out by the design engineers. Blue shading indicates above the
TCTO threshold. "Chromium (VI) concentration based on assumption that all Chromium is in the +VI oxidation state
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Table 4-7: Predicted concentrations of salts and inert material in the FGD WWTP
Sludge and assumptions regarding their solubility
FGD WWTP Sludge Assumed FGD WWTP Sludge | Assumed Assumption regarding
Component 96% Grade solubility 85% Grade solubility solubility
(mg/kg dry wt) (mglf) (mglkg dry wt) (mgl)
Inert material 217 000 - 365 000 - Insoluble
Completely soluble: 1
Gypsum 58 000 2900 22000 1100 mg of FGD WWTP
sludge in 20 mf water
CaCOs 714 000 13 409 000 13 | Basedon solubiliy limit
(CRC, 2005)
Completely soluble: 1
CaS0s 11000 550 4000 200 mg of FGD WWTP
sludge in 20 mf water
Mg(OH)2 0 : 199 000 6.4 ?g;%d gg&‘;’“b'“ty it

4.3.2 Leachable concentrations

The estimated total concentrations based on a 96% grade of limestone exceeded the
LCT thresholds as follows:

The LCT2 thresholds were predicted to be exceeded for cadmium and lead.
The LCT1 thresholds were predicted to be exceeded for manganese and selenium.

The LCTO thresholds were predicted to be exceeded for TDS, sulphate, fluoride,
arsenic barium, boron, cobalt, chromium, chromium VI, mercury, nickel and
vanadium.

The estimated total concentrations based on an 85% grade of limestone exceeded the
LCT thresholds as follows:

The LCT1 concentrations were exceeded for cadmium and lead.

The LCTO threshold was exceeded for TDS, sulphate, fluoride, arsenic, barium,
chromium, mercury, molybdenum, nickel and selenium.

No exceedances of the LCT2 or LCT3 thresholds.

The LCTO thresholds for arsenic, boron, cadmium, chromium, nickel, lead, selenium and
vanadium were predicted to be exceeded in the Kusile study (M-Tech, 2012).
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Calculated leachable concentrations of metals ions and major ions for FGD WWTP Sludge

Elements & Chemical
Substances in Waste

Leachable thresholds
(mg/e)

FGD WWTP Sludge - Medupi Estimates

(mg/e)

ero | e | Ler2 |

FGD WWTP Sludge - Kusile
Estimates
(mglkg) (M-Tech, 2012)

LCT3 96% limestone ‘ 85% limestone
Metal ions!
Arsenic 0.01 0.5 1 4 0.35 0.12 0.34
Boron 05 25 50 200 1.2 <0.5 20
Barium 0.7 35 70 280 29 14 -
Cadmium 0.003 0.15 0.3 1.2 0.53 0.25 0.029
Cobalt 0.5 25 50 200 0.73 0.33 0.14
Chromium Total 0.1 5 10 40 2.3 1.1 0.34
Chromium (V1) 0.05 25 5 20 2.3 1.1 -
Copper 2 100 200 800 1.5 0.67 0.26
Mercury 0.006 0.3 0.6 2 0.18 0.088 0.006
Manganese 0.6 25 50 200 29 14
Molybdenum 0.07 35 7 28 <0.07 <0.07
Nickel 0.07 35 7 28 2.3 1.1 0.34
Lead 0.01 0.5 1 1.3 0.59 0.34
Antimony 0.02 1 2 <0.02 <0.02
Selenium 0.01 05 1 0.73 0.33 0.14
Vanadium 0.2 10 20 80 0.28 0.096 34
Zinc 5 250 500 2000 4.3 2.0 0.34
Inorganic Anions
TDS? 1000 12500 25000 100 000 3500 1300 )
Sulfate? 250 12 500 25000 100 000 1600 1800 )
Fluoride! 1.5 75 150 600 11 3.7 j

LCT2 thresholds

Notes: 1: Predicted leachable concentrations of metals/metalloids assume complete solubility of estimated total metal/metalloid concentrations presented in Table 4-6. 2: TDS
concentration calculated as the sum of major soluble components summarised in Table 4-7. 3: Concentration based solubility assumptions for gypsum and CaSO; described in Table
4-7 and assuming all SO3 converts to SO4in solution. Blue shaded values exceed LCTO threshold. Purple shaded values exceed LCT1 thresholds. Orange Shaded values exceed the
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Waste assessment: FGD WWTP Sludge

The 96% limestone generated FGD WWTP Sludge is predicted to have exceedances of
the TCTO for a number of elements and exceedances of the LCT2 thresholds for
cadmium and lead and would therefore be assessed as a Type 1 waste and would
therefore require a Class A landfill barrier system for disposal (Figure 2-1).

The 85% limestone generated FGD WWTP sludge is predicted to have exceedances of
the TCTO and LCT1 thresholds for cadmium and lead and would therefore be assessed
as a Type 2 waste requiring a Class B landfill barrier system for disposal Figure 2-2.

It should be noted that the predicted leachable concentrations are driving the
assessment for both the 85% and 96% limestone and that those leachable
concentrations are based on a highly conservative assumption that the trace element
components of the FGD WWTP sludge are completely soluble. In reality trace elements
that have been removed from the raw water by the treatment process are likely to be
largely insoluble and the actual leachable concentrations considerably lower.

However, as the speciation of the elements in the FGD WWTP sludge is unknown, the
leachable concentration of these elements cannot currently be predicted and therefore
a conservative approach in the assessment should be followed. Based on this approach
the 85% limestone generated FGD WWTP sludge should be disposed of on a Class A
landfill until an assessment of the actual waste can be confirmed.

The following assumptions have been made regarding the assessment of the FGD
WWTP Sludge:

o The Medupi Site will generate WWTP Sludge with similar chemical characteristics to
the previous sites studied by Black & Veatch (see Appendix C).

e The designed removal efficiencies are achieved in the FGD WWTP clarifier
o All chromium is present in the +VI oxidation state.

¢ All metal ions in the solids are 100% soluble at the solids to liquid ratio of the test
method (1 mg/€ solid to 20 me of water). This is a highly conservative assumption as
it is likely that a considerably fraction of metal constituents such as lead and cadmium
will not be leachable from the solids.

¢ The solubility of calcium carbonate was assumed to be 6.6 mg/2 (CRC Handbook of
Chemistry and Physics, 2005).

e The solubility of Mg(OH), was assumed to be 64 mg/e (CRC Handbook of Chemistry
and Physics, 2005)

e The gypsum and CaSOs in the solids was 100% soluble when subjected to a 1:20
distilled water leach.

e All SO; from the CaSOs; dissociates and converts to SO, in solution.

e The leachable TDS concentration was calculated by summing of the assumed
solubility limits for CaCO3; and Mg(OH), and complete solubility of CaSOs; and
gypsum. It was assumed that trace element contribution to TDS was negligible.

FGD WWTP Crystalliser Solids

As with the WWTP two scenarios were assessed for the FGD WWTP Crystalliser Solids
that is using a limestone of 85% calcium carbonate and one of 96% calcium carbonate,
the results of the calculations are presented in Table 4-9 for TCs and Table 4-10 for LCs.

Jones & Wagener (Pty) Ltd W
12949-44-Rep-Rev-02-WasteAssessment-R6 Engineering & Environmental Consultants



21

The predicted values from the Kusile project are also presented in the tables, these
values were generated using the same method that was used in this study.

441 Total concentrations
The total concentration assessment results for the 96% and 85% limestone scenarios
are the same and discussed together below:

e The TCTO thresholds were exceeded for arsenic, boron, chromium (VI), antimony and
fluoride.

e There were no predicted exceedances of TCT1 or TCT2 thresholds.

There were no predicted exceedances of total concentration thresholds in the Kusile
study.
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Table 4-9: Predicted total concentrations of metal ions and inorganic anions in the FGD WWTP Crystalliser Solids
WWTP Crystalliser Solids Medupi . .

Elements & Chemical Total concentration thresholds estimates WWTP Crystalliser solids

Substances in Waste (mglkg) (mglkg) Kusile estimates (M-Tech,
TCTO ‘ TCT1 TCT2 96% limestone f_g 85% limestone 2012)

Metal lons

Arsenic 5.8 500 2000 10.25 11.62 0.08

Boron 150 15000 60 000 615.24 620 51.8

Barium 62.5 6250 25000 4.1 4.65 -

Cadmium 75 260 1040 1.03 1.16 0.07

Cobalt 50 5000 20 000 4.1 4.65 0.37

Chromium (Total) 46 000 800 000 NA 10.25 11.62

Chromium (VI)' 6.5 500 2000 10.25 11.62 -

Copper 16 19 500 78 000 8.2 9.3 0.66

Mercury 0.93 160 640 0.21 0.23 0.01

Manganese 1000 25000 100 000 1.03 1.16

Molybdenum 40 1000 4000 31.76 31.04 -

Nickel 91 10 600 42 400 10.25 11.62 0.87

Lead 20 1900 7600 10.25 11.62 0.87

Antimony 10 75 300 15.88 15.52 -

Selenium 10 50 200 4.1 4.65 0.37

Vanadium 150 2680 10720 8.2 9.1 8.62

Zinc 240 160 000 640 000 10.25 11.62 0.87

Inorganic Anions

Fluoride | 100 10 000 40000 307.62 348.59

Note — Data provided by Eskom, calculated values based on previous projects carried out by the design engineers. Blue shading indicates above the

TC1 threshold. 'Chromium (VI) concentration based on assumption that all Chromium is in the +VI oxidation state
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Table 4-10: Predicted major ion concentrations in FGD WWTP Crystalliser Solids
Conceiﬁadtligtr??n FGD Predicted Predicted Predicted
WWTP Crvstalliser leachable Concentration in leachable Assumption
Major ion Solii Concentration solid Concentration regarding
96% Limestone 96% Limestone 85% Limestone 85% Limestone solubility
(kg drywi (mg/e) (mg/kg dry wt) (mg/e)
Calcium 29 800 1490 27 000 1350 Completely
Magnesium 6 400 320 5800 290 soluble: 1 mg
Sodium 354 800 17740 351900 17595 of FGD WWTP
crystalliser
Chloride 489 300 24 465 443 800 22190 solids in 20 ml
Sulphate 119 700 5985 177 000 8 850 water
Note — Data provided by Eskom

442 Leachable concentrations

The leachable concentration assessment results for the 96% and 85% limestone
scenarios are the same and discussed together below:

o The LCT2 threshold was predicted to be exceeded for TDS.

e The LCT1 thresholds were predicted to be exceeded for arsenic, boron, lead and
chloride.

e The LCTO thresholds were predicted to be exceeded for cadmium, chromium,
manganese, molybdenum, nickel, antimony, selenium, vanadium, fluoride and
sulphate.

The Kusile study predicted exceedances of the LCTO thresholds for lead, selenium and
vanadium and as with the current study predicted the leachable TDS would exceed the

LCT2 threshold (M-Tech, 2012).
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Predicted LCs from FGD WWTP Crystalliser Solids

Elements & Chemical
Substances in Waste

Leachable concentration thresholds (mg/€)

WWTP Crystalliser

Solids — Medupi estimates (mg/€)

WWTP Crystalliser
Solids - Kusile estimates (mg€)

eo | e | ez | e 95% Limestone | 85% Limestone
Metal ions'
Arsenic 0.01 05 1 4 0.51 0.58 0
Boron 0.5 25 50 200 31 31 2.59
Barium 0.7 35 70 280 0.21 0.23
Cadmium 0.003 0.15 0.3 1.2 0.052 0.058 0
Cobalt 0.5 25 50 200 0.21 0.23 0.02
Chromium (Total) 0.1 5 10 40 0.51 0.58 0.04
Chromium (VI)? 0.05 25 5 20 0.51 0.58
Copper 2 100 200 800 0.41 047 0.03
Mercury 0.006 0.3 0.6 2 0.011 0.012 0
Manganese 0.6 25 50 200 0.052 0.058
Molybdenum 0.07 35 7 28 1.6 1.6
Nickel 0.07 35 7 28 0.51 0.58 0.04
Lead 0.01 05 1 4 0.51 0.58 0.04
Antimony 0.02 1 2 8 0.79 0.78
Selenium 0.01 05 1 4 0.21 0.23 0.02
Vanadium 02 10 20 80 0.41 0.47 0.43
Zinc 5 250 500 2000 0.51 0.58 0.04
Inorganic Anions
DS 1000 12 500 25000 100 000 50 000 50 300 48400
Chloride! 300 15 000 30000 120 000 24500 22 200 )
Sulphate! 250 12500 25 000 100 000 5990 8 850 .
Fluoride' 1.5 75 150 600 15 17 )

Note: 1: Predicted leachable concentrations of these parameters assume complete solubility of estimated total concentrations presented in Table 4-9 and Table 4-10. 2: Assumes all chromium
in the +VI oxidation state. 3: TDS concentration calculated by summing of predicted leachable major ion concentrations presented in Table 4-10. Blue shaded values exceed LCTO0 threshold.
Purple shaded values exceed LCT1 thresholds. Orange Shaded values exceed the LCT2 thresholds.
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Waste Assessment of FGD WWTP Crystalliser Solids

The FGD WWTP Crystalliser Solids have a number of exceedances of the TCTO, LCT1
and LCTO thresholds. In addition the LCT2 threshold is predicted to be exceeded for
TDS and the waste is assessed as a Type 1 waste based on the predicted highly
elevated TDS. Given that a large proportion of the crystalliser solids are likely to be highly
soluble sodium chloride ions this result is logical. The predicted TDS calculated from only
sodium and chloride would still exceed 40 000 mg/f LCT2 threshold and the waste would
remain Type 1 waste requiring a Class A landfill (Figure 2-1). The same result was
predicted in the Kusile study (M-Tech, 2012).

The following assumptions have been made regarding the assessment of the FGD
WWTP Sludge and the Crystalliser Solids:

¢ The Medupi Site will generate Crystalliser Solids with similar chemical characteristics
to the previous sites studied by Black and Vetch (see Appendix C).

e The designed removal efficiencies are achieved in the Crystalliser Plant.

o All constituents of the solids are 100% soluble. This is a highly conservative
assumption as it is likely that a considerably fraction of metal constituents such as
lead and cadmium may not be leachable from the solids.

¢ All chromium is present in the +VI oxidation state.

e The TDS of the leachable fraction was calculated by summing of all the major ion
components summarised in Table 4-10.

COMBINED DISPOSAL OF SIMILAR WASTE STREAMS

Ash and FGD Gypsum

The Ash and the FGD gypsum are both assessed as Type 3 wastes that can be disposed
of on a disposal facility of which the performance of the barrier system complies with that
of a Class C landfill. The gypsum is likely to result in near neutral to alkaline leachate
(see Table 5-1) while the ash has an alkaline pH leachate. Neither of these wastes are
likely to contain organic matter that could decompose to result in a pH change of the
leachate and both wastes are likely to be stable with respect to oxidation.

Table 5-1: FGD Gypsum and Ash leachable pH

Parameter pH

FGD Gypsum (EPRI, 2008)

Minimum 6.6

Median 8.0

Maximum 10.1

Ash (De ionised water leach test)

MFA -1 8.8
MFA -2 9.0
MFA -3 9.1
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Given that both wastes are likely to generate alkaline leachate and will be stable with
respect to oxidation, the leaching characteristics of the wastes are unlikely to be
significantly altered should the wastes be disposed of in the same facility and the
combined waste would be suitable for disposal on a facility of which the performance of
the barrier system complies with that of a Class C landfill.

85 and 96% FGD WWTP Sludge and Crystalliser Solids

The WWTP Sludge and Crystalliser Solids are both produced by treatment of the
wastewater from the FGD process. The sludge is produced in the first cycle of treatment
via clarification. The solids are then dewatered using a filter press and the liquid from the
clarifier is transferred to the crystalliser where water is evaporated to generate a solid
material (salt cake) and treated water for re-use. As such, the composition of both these
waste steams is influenced by the type of coal burnt, efficiency of the fly ash removal
and the type of limestone used and should have similar chemical properties.

The FGD WWTP Sludge was assessed as a Type 1 waste when using 96% limestone,
and a Type 2 waste when using an 85% limestone, while the FGD WWTP Crystalliser
Solids was assessed as Type 1 waste. As was stated above, the Sludge when using an
85% limestone should be disposed of on a Class B landfill, but as the assessment was
based on theoretical values a conservative approach should be followed and it is
recommended that the 85% FGD WWTP Sludge also be disposed of on a Class A landfill
until an assessment on the actual waste can be performed.

The Class A landfill barrier system is the most conservative barrier system used in South
Africa and currently offers the highest level of protection for the environment. It is normal
procedure for Class A landfills in South Africa to contain a number of different wastes as
it is assumed that the level of protection is sufficient to manage combined hazardous
waste streams. A prime example of such a landfill is that of EnviroServ’s Holfontein
hazardous waste disposal facility.

Once the FGD Plant and FGD WWTP wastes are generated, assessments should be
made on the actual results and a decision then made with regards to the barrier systems
required for the safe disposal of these wastes. Combinations of these wastes should be
blended with the ash and FGD Gypsum and assessments on these combinations carried
out to verify whether or not they can be disposed of on a Class C landfill.

SUMMARY

The ash, FGD gypsum, FGD WWTP Sludge and FGD WWTP Crystalliser Solids were
assessed for disposal according to the National Norms and Standards as per Regulation
635 of NEM:WA, 2008. The results are summarised in Table 6-1.

The ash and gypsum are assessed as Type 3 wastes and can be disposed of on a
disposal facility of which the performance of the barrier system complies with that of a
Class C landfill. These wastes would produce neutral to alkaline leachate and are
chemically and biologically stable and compatible.

The 96% limestone derived FGD WWTP Sludge was assessed as a Type 1 and would
require disposal in a Class A landfill. The 96% limestone derived limestone may be
disposed with the FGD WWTP Crystalliser Solids on a Class A landfill, as the Crystalliser
Solids was also assessed as a Type 1 waste. The 85% limestone generated FGD WWTP
Sludge, which was assessed as a Type 2, but as the assessment was based purely on
theoretical values, it is recommended that the 85% limestone generated FGD WWTP
Sludge also be disposed of on a Class A landfill until the actual waste can be assessed
and a decision then made on the way forward.
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The FGD WWTP Crystalliser Solids is assessed as a Type 1 waste due to the likely
leachable TDS concentrations as a result of high concentration of sodium chloride in the
solid material and will need to be disposed of in a Class A landfill.

The 85% and 96% limestone derived FGD WWTP Sludge and FGD WWTP Crystalliser
Solids are waste materials generated from the treatment of FGD wastewater and as such
should have similar chemical characteristics. The Class A landfill offers the highest level
of environmental protection of any landfill barrier system used in South Africa and taking
this into account and given the similar chemical characteristics of the 85% and 96%

mestone derived FGD WWTP Sludges and Crystalliser Solids, it is proposed that these

waste materials be disposed of on site in a newly designed and constructed Class A
landfill at the Medupi Power Station site.

Table 6-1: Summary of waste assessment results
Waste Assessmer]t and Cla!ss of Landfill Percentage of waste (%)
required for disposal
Ash Type 3 waste — Class C Landfill 79 or 68
FGD Gypsum Type 3 waste — Class C Landfill 19 or 29
FGD WWTP Sludge 85% Limestone | Type 2 waste — Class A landfill*| 24
FGD WWTP Sludge 96% Limestone | Type 1 waste — Class A landfill 1.4
FGD WWTP Crystalliser Solids Type 1 waste — Class A landfill 0.72 or 0.62
* The Type 2 assessment was based on theoretical values and therefore a conservative approach should
be followed and the 85% Limestone FGD WWTP Sludge should be disposed of on a Class A landfill until
the assessments can be confirmed on actual waste samples.

7. RECOMMENDATIONS

Based on the outcome of the assessments made, it is recommended that:

The Medupi Power Station ash and the FGD Gypsum be disposed of on a landfill of
which the barrier system complies with the performance requirements of a Class C
landfill.

The 85% limestone derived FGD WWTP Sludge, provisionally assessed as a Type 2
waste, should be disposed of on a landfill of which the barrier system complies with
the performance requirements of a Class A landfill due to the considerable amount of
uncertainty regarding the composition of the sludge.

The 96% limestone derived FGD WWTP Sludge, provisionally assessed as a Type 1
waste, should be disposed of on landfill of which the barrier system complies with the
performance of a Class A landfill.

The FGD WWTP Crystalliser Solids should be disposed of on landfill of which the
barrier system complies with the performance requirements of a Class A landfill. The
FGD WWTP Sludge and FGD WWTP Crystalliser Solids may be disposed of on the
same Class A landfill.

The FGD process and FGD Waste Water Treatment Plant operation waste streams
should be re-assessed once being generated by Medupi, in order to confirm the
theoretical assessments.

Once the wastes are generated, leach tests should be conducted on various
percentage combinations of the wastes. J&W recommends that column leach tests
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be conducted. The outcome of the column leach tests can then be used to motivate
for the combined disposal of all four wastes or combinations thereof on a Class C
landfill or other suitable landfill class.
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CALCULATIONS OF TOTAL CONCENTRATIONS IN FGD WWTP
SLUDGE AND FGD WWTP CRYSTALLISER SOLIDS
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Preparer Abigail Melanie
Project Name Medupi Power Station Date 2014/03/14
Calculation No. 56.6405.1204 Verifier
SPF No. Date
Title FGD ZLD Treatment Solids Quality Estimate
Purpose:
To estimate the quality of the solids generated in the the FGD WWTP.
References:
1. Medupi FGD,56.6405.1201,FGD ZLD Water Mass Balance, 20 November 2013
2. Medupi FGD,56.6405.1212,FGD ZLD Water Mass Balance, 20 November 2013
3. e-mail "AW: 131027 56.6607 Medupi FGD - Chloride Bleed Stream Flow Solids Quality", Sven Kaiser (Steinmueller), 2013/11/04 (Attached)
4. email " AW: 130816 56.6405 Medupi FGD - Chloride Bleed stream - with attachment”, Stefan Binkowski (Steinmueller), 2013/08/19 (Attached)
5. Medupi FGD, 56.3202.1201, Cooling Tower Cycles of Concentration and Acid Feed Estimate, 25 October 2013
Definition of Units and Constants:
Units
1. Mass = kg 5.1m’= 1000 L 9. 1mass % = 10,000 ppm for solution
2. Length = m 6. Pressure = N/m? with a specific gravity ~ 1
3. Area = m? 7. Temperature = deg C 10. Vol. Flow = Lpm or m*hr
4. Volume = m?or L 8. Density = kg/L
Constants
Design Conditions
85% Limestone Reference 96% Limestone Reference
TSS Mass Flow in the Cooling Tower Blowdown 1 kg/hr 1 1 kg/hr 2
TSS Mass Flow in FGD Wastewater 2773 kg/hr 1 1170 kg/hr 2
TSS Mass Flow in the TOC Scavenger Regen Waste 0 kg/hr 1 0 kg/hr 2
Mg(OH), formed in Mg Removal 7 972 ppm 1 0 ppm 2
CaCO; formed in Mg Removal 13 685 ppm 1 0 ppm 2
CaCO; formed in Ca Removal 2 365 ppm 1 20 134 ppm 2
Lime Inerts 1652 ppm 1 3 ppm 2
Soda ash Inerts 86 ppm 1 107 ppm 2
SA Tank Effluent Prior to Softening Rxns 194 684 kg/hr 1 141 402 kg/hr 2
TSS Mass Flow in Clarifier Outlet 6 kg/hr 1 5 kg/hr 2
Cooling Tower Blowdown Mass Flowrate 14 515 kg/hr 1 14 515 kg/hr 2
FGD Waste Water Mass Flowrate 77 253 kg/hr 1 79 246 kg/hr 2
TOC Scavenger Regen Waste Mass Flowrate 13 769 kg/hr 1 13 769 kg/hr 2
Clarifier Outlet Mass Flowrate 115 684 kg/hr 1 102 336 kg/hr 2
TSS Mass Flow Clarifier in Solids for Disposal (Filter Cake) 8 132 kg/hr 1 4 053 kg/hr 2
Clarifier Solids for Disposal (Filter Cake) Mass Flowrate 20 330 kg/hr 1 10 132 kg/hr 2
BC after Chemical Addition and Steam Mass Flowrate 93 457 kg/hr 1 103 045 kg/hr 2

Moisture content of crystalliser filter cake
Moisture content of clarifier filter cake
Crystalliser Feed Mass Flowrate

Sodium Added due to Caustic Addition

6.00%

60.00%

25590.7 kg/hr
29.4 kg/hr

Design Basis
Design Basis
1
1

6.00%

60.00%

25 655.60
29.5 kg/hr

Design Basis
Design Basis
2
2



Project Name Medupi Power Station

Calculation No. 56.6405.1204

SPF No.

Title FGD ZLD Treatment Solids Quality Estimate

Maximum Concentrations in clarifier effluent

Ag 2.00 ppm
Al 50.00 ppm
As 0.50 ppm
B 30.00 ppm
Ba 0.20 ppm
Be 0.05 ppm
Cd 0.05 ppm
Co 0.20 ppm
Cr 0.50 ppm
Cu 0.40 ppm
F 15.00 ppm
Fe 1.00 ppm
Hg 0.01 ppm
Mn 0.05 ppm
Mo 2.00 ppm
Ni 0.50 ppm
Pb 0.50 ppm
Sb 1.00 ppm
Se 0.20 ppm
Sr 0.48 ppm
Ti 0.60 ppm
\% 50% reduction
Zn 0.50 ppm
Inerts 90.36%
CaS0,2H,0 6.23%
CaCO, 2.28%
CaS031/2 H,0 1.13%

Clarifier Inlet Concentration

Converting from ppm to kg/hr

Component, ppm x Total Mass Flowrate, m*/hr

Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis

W W W w

Mass of Component, kg/hr = 17000 000

7972 X

194 684

9 i =
Mg(OH), (85% Limestone), as an example, kg/hr 1000000

Mg(OH), = 1552 kg/hr

2.00 ppm
50.00 ppm
0.50 ppm
30.00 ppm
0.20 ppm
0.05 ppm
0.05 ppm
0.20 ppm
0.50 ppm
0.40 ppm
15.00 ppm
1.00 ppm
0.01 ppm
0.05 ppm
2.00 ppm
0.50 ppm
0.50 ppm
1.00 ppm
0.20 ppm
0.48 ppm
0.60 ppm
50% reduction
0.50 ppm

73.20%
20.10%
2.84%
3.74%

Preparer
Date
Verifier
Date

Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis
Design Basis

W W W w

Abigail Melanie

2014/03/14
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Table 1: TSS Formed in Reaction Tank

85% Limestone

96% Limestone

PPM kg/hr PPM kg/hr
Mg(OH), formed in Mg Removal,kg/hr 7 972 1552 0 0
CaCO; formed in Mg Removal, kg/hr 13 685 2 664 0 0
CaCO; formed in Ca Removal, kg/hr 2 365 460 20 134 2847
Lime Inerts, kg/hr 1652 322 3 0
Soda ash inerts, kg/hr 86 17 107 15
Total, kg/hr 5015 2 863

Precipitated solids in clarifier sludge =
Trace Metals in Clarifier

Data extracted from Reference 1 and Reference 2

solids in cooling tower blowdown
+ solids in TOC regenerant
+ solids in FGD blowdown
+ solids created in softener
- solids in clarifier effluent

85% Limestone
1 kg/hr

0 kg/hr

2 773 kg/hr
5015 kg/hr

6 kg/hr

7 784 kg/hr

96% Limestone
1 kg/hr
0 kg/’hr
1170 kg/hr
2 863 kg/hr

5 kg/hr
4 029 kg/hr

Abigail Melanie

2014/03/14



Project Name Medupi Power Station
Calculation No. 56.6405.1204
SPF No.
Title FGD ZLD Treatment Solids Quality Estimate

Preparer
Date
Verifier
Date

Table 2: Trace Metals into the Clarifier
Cooling Tower TOC Scavenger FGD Chloride FGD Chloride Maximum Clarifier Maximum ClarifierfMaximum Clarifier
Heavy Metal Regen wastewater bleedstream 85% bleedstream 96% Effluent 85% Effluent 96%
Blowdown stream . " Effluent ) .
Components stream limestone, worst coal jlimestone, worst coal Limestone Limestone

ppm ppm ppm ppm ppm kg/hr kg/hr
Ag 2.0000 2.0000 2.0000 0.2314 0.2047
Al 0.0800 50.0000 50.0000 50.0000 5.7842 5.1168
As 1.0000 1.0000 0.5000 0.0578 0.0512
B 40.0000 40.0000 30.0000 3.4705 3.0701
Ba 0.2000 30.0000 30.0000 0.2000 0.0231 0.0205
Be 2.0000 2.0000 0.0500 0.0058 0.0051
Cd 0.0200 0.6000 0.6000 0.0500 0.0058 0.0051
Co 1.0000 1.0000 0.2000 0.0231 0.0205
Cr 0.0600 3.0000 3.0000 0.5000 0.0578 0.0512
Cu 0.0200 2.0000 2.0000 0.4000 0.0463 0.0409
F 1.2800 30.0000 30.0000 15.0000 1.7353 1.5350
Fe 0.4800 40.0000 40.0000 1.0000 0.1157 0.1023
Hg 0.2000 0.2000 0.0100 0.0012 0.0010
Mn 0.0400 30.0000 30.0000 0.0500 0.0058 0.0051
Mo 2.0000 2.0000 2.0000 0.2314 0.2047
Ni 0.0200 3.0000 3.0000 0.5000 0.0578 0.0512
Pb 2.0000 2.0000 0.5000 0.0578 0.0512
Sb 1.0000 1.0000 1.0000 0.1157 0.1023
Se 1.0000 1.0000 0.2000 0.0231 0.0205
Sr 0.4800 120.0000 120.0000 0.4800 0.0555 0.0491
Ti 0.6000 0.6000 0.6000 0.0694 0.0614
\ 0.8000 0.8000 0.4000 0.0463 0.0409
Zn 0.1000 5.0000 5.0000 0.5000 0.0578 0.0512

Converting from ppm to kg/hr
_ Component, ppm x Total Mass Flowrate,kg/hr
Mass of Componentl, kg/hr = 7000000
Aluminum in FGD Bleedstream (85% Limestone), as an example, kg/hr = 50.00 X 77253
1000000
= 3.86 kg/hr
Clarifier influent = CT Blowdown (kg/hr) + TOC Scavenger Regen (kg/hr) +FGD Chloride Bleedstream (kg/hr)
Aluminum in FGD Bleedstream (85% Limestone), as an example, kg/hr = 0.00 + 0.00 + 3.86

= 3.86 kg/hr

Clarifier effluent = the lower value of the clarifier influent or the maximum clarifier effluent except vanadium which = 1/2 influent value.

Abigail Melanie

2014/03/14



Project Name Medupi Power Station

Calculation No. 56.6405.1204

SPF No

Title FGD ZLD Treatment Solids Quality Estimate

Preparer
Date
Verifier
Date

Table 3: Trace Metals exiting the Clarifier
Heavy Metal Cooling Tower RL‘;;?:;E’J‘Z‘?; bl:ee(jztg:;r'gg% b|§§12ts::$lgee% Clarifier Influent | Clarifier Effluent | Clarifier Influent | Clarifier Effiuent
Components Blowdown stream . . 85% Limestone 85% Limestone | 96% Limestone | 96% Limestone
stream limestone, worst coal | limestone, worst coal
kg/hr kg/hr kg/hr kg/hr kg/hr kg/hr kg/hr kg/hr
Ag 0.00000 0.00000 0.15451 0.15849 0.15451 0.15451 0.15849 0.15849
Al 0.00116 0.00000 3.86266 3.96231 3.86382 3.86382 3.96347 3.96347
As 0.00000 0.00000 0.07725 0.07925 0.07725 0.05784 0.07925 0.05117
B 0.00000 0.00000 3.09013 3.16985 3.09013 3.09013 3.16985 3.07008
Ba 0.00290 0.00000 2.31759 2.37738 2.32050 0.02314 2.38029 0.02047
Be 0.00000 0.00000 0.15451 0.15849 0.15451 0.00578 0.15849 0.00512
Cd 0.00029 0.00000 0.04635 0.04755 0.04664 0.00578 0.04784 0.00512
Co 0.00000 0.00000 0.07725 0.07925 0.07725 0.02314 0.07925 0.02047
Cr 0.00087 0.00000 0.23176 0.23774 0.23263 0.05784 0.23861 0.05117
Cu 0.00029 0.00000 0.15451 0.15849 0.15480 0.04627 0.15878 0.04093
F 0.01858 0.00000 2.31759 2.37738 2.33617 1.73526 2.39596 1.53504
Fe 0.00697 0.00000 3.09013 3.16985 3.09709 0.11568 3.17681 0.10234
Hg 0.00000 0.00000 0.01545 0.01585 0.01545 0.00116 0.01585 0.00102
Mn 0.00058 0.00000 2.31759 2.37738 2.31817 0.00578 2.37796 0.00512
Mo 0.00000 0.00000 0.15451 0.15849 0.15451 0.15451 0.15849 0.15849
Ni 0.00029 0.00000 0.23176 0.23774 0.23205 0.05784 0.23803 0.05117
Pb 0.00000 0.00000 0.15451 0.15849 0.15451 0.05784 0.15849 0.05117
Sb 0.00000 0.00000 0.07725 0.07925 0.07725 0.07725 0.07925 0.07925
Se 0.00000 0.00000 0.07725 0.07925 0.07725 0.02314 0.07925 0.02047
Sr 0.00697 0.00000 9.27038 9.50954 9.27734 0.05553 9.51650 0.04912
Ti 0.00000 0.00000 0.04635 0.04755 0.04635 0.04635 0.04755 0.04755
\ 0.00000 0.00000 0.06180 0.06340 0.06180 0.04627 0.06340 0.04093
Zn 0.00145 0.00000 0.38627 0.39623 0.38772 0.05784 0.39768 0.05117
Total 9.76 9.58

Determine Heavy Metals in Clarifier Solids

Heavy metals in clarifier solids = the sum of the heavy metals into the system - the heavy metals in the clarifier effluent.

Barium in clarifier solids (85% limestone) for example =
+
+

0.00 kg/h (cooling tower blowdown)
0.00 kg/h (TOC regeneration wastewater)

2.32 kg/h (FGD blowdown)
0.02 kg/h (Clarifier effluent)

2.30 kg/h (Total)

Abigail Melanie

2014/03/14



Project Name Medupi Power Station
Calculation No. 56.6405.1204

SPF No.

Title FGD ZLD Treatment Solids Quality Estimate

Converting from kg/hr to ppm

Concentration of dry basis component, ppm =

Barium (in 85% limestone), as an example

Concentration of wet basis component, ppm =

(Based on 40% solids in filter cake)

Component, kg/hr x 10°

Mass Flowrate of filter cake TSS, kg/hr

2.30 X 1000 000

8132
282.5 ppm

Component, kg/hr x 10°

Total Mass Flowrate of filter cake, kg/hr

. . o _ 2.30 X 1000 000
Barium (in 85% limestone), as an example = 20330
= 113.00 ppm
Table 4: Clarifier filter cake trace components
85% Limestone 96% Limestone
Clarifier Solids Clarifier Solids Clarifier Solids Clarifier Solids Clarifier Solids Clarifier Solids
Heavy Metal Dry Basis Dry Wet Dry Basis Dry Wet
Components kg/hr ppm ppm kg/hr ppm ppm
Ag 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Al 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
As 0.019411 2.386948 0.954779 0.028078 6.928368 2.771347
B 0.000000 0.000000 0.000000 0.099764 24.617020 9.846808
Ba 2.297360 282.502096 113.000839 2.359820 582.293576 232.917431
Be 0.148722 18.288075 7.315230 0.153375 37.845918 15.138367
Cd 0.040858 5.024230 2.009692 0.042721 10.541597 4.216639
Co 0.054116 6.654584 2.661833 0.058779 14.503899 5.801560
Cr 0.174788 21.493389 8.597356 0.187441 46.251774 18.500710
Cu 0.108523 13.344865 5.337946 0.117848 29.079432 11.631773
F 0.600913 73.893120 29.557248 0.860923 212.435561 84.974224
Fe 2.981409 366.618243 146.647297 3.074477 758.637556 303.455023
Hg 0.014294 1.757680 0.703072 0.014826 3.658333 1.463333
Mn 2.312390 284.350330 113.740132 2.372848 585.508277 234.203311
Mo 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Ni 0.174208 21.421993 8.568797 0.186861 46.108508 18.443403
Pb 0.096664 11.886622 4.754649 0.107324 26.482621 10.593049
Sb 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Se 0.054116 6.654584 2.661833 0.058779 14.503899 5.801560
Sr 9.221815 1133.989363 453.595745 9.467382 2336.108743 934.443497
Ti 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
\ 0.015529 1.909559 0.763823 0.022462 5.542694 2.217078
Zn 0.329875 40.564132 16.225653 0.346514 85.503547 34.201419
Total 18.64 19.56

Preparer
Date
Verifier
Date
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Determine Major Components in Clarifier Solids

Mass flow of solids in FGD solids = Mass percent X TSS Mass Flow in FGD Wastewater

CaCO; (85% Limestone) for example = 2.28% X 2773
= 63.23 kg/hr

Mass flow of precipitated solids = Sum of the precipitates from lime and soda ash addition

CaCO; (85% Limestone) for example = 2664 + 460 = 3125 kg/hr

component solids (kg/hr) X 100

Percent dry solids = Total dry solids (kg/hr)

CaCO; (85% Limestone) for example = 3188 kg/hr X 100 = 41%
7790 kg/hr

Determine Wet basis

The wet solids are based on 60.00%
Total filter cake = Dry solids / (1-% moisture in solids)
For 85% Limestone, total filter cake = 7790 ! ( 1- 60.00% )

= 19 474 kg/hr
Water in filter cake = Total filter cake - dry solids

Water in filter cake = 11684 kg/hr

Solids in % = dry solids(kg/h)/total wet solids

Wet inerts for 85% limestone = 7790 kg/h / 19474 kg/h = 40.0%



Project Name Medupi Power Station

Calculation No. 56.6405.1204

SPF No.
Title FGD ZLD Treatment Solids Quality Estimate

Table 5: Clarifier filter cake major components

85% Limestone

. Precipitated Solids FGD Solids Cooling Tower Solids Total Solids Total Solids Clarifier Solids Clarifier Solids
Major -
Components Dry Basis Dry Dry Dry Dry Wet Wet
kg/hr kg/hr kg/hr kg/hr % kg/hr %
Inerts 338 2506 1 2845 36.5 2845 14.6
CaS0,2H,0 0 173 0 173 2.2 173 0.9
CaCO; 3125 63 0 3188 40.9 3188 16.4
CaS051/2 H,0 0 31 0 31 0.4 31 0.2
Mg(OH), 1552 0 0 1552 19.9 1552 8.0
H,0 0 0 0 0 0 11684 60
Total 7790 19474
Table 6: Clarifier filter cake major components
96% Limestone
. Precipitated Solids FGD Solids Cooling Tower Solids Total Solids Total Solids Clarifier Solids Clarifier Solids
Major -
Components Dry Basis Dry Dry Dry Dry Wet Wet
kg/hr kg/hr kg/hr kg/hr % kg/hr %
Inerts 16 857 1 873 21.7 873 8.7
CaS0,2H,0 0 235 0 235 5.8 235 2.3
CaCO; 2847 33 0 2880 71.4 2880 28.6
CaS051/2 H,0 0 44 0 44 1.1 44 0.4
Mg(OH), 0 0 0 0 0.0 0 0.0
H,0 0 0 0 0 0.0 6049 60
Total 4032 10081
NOTE:

Water component will have high concentrations of dissolved solids including chlorides, sulfates, sodium, magnesium, and calcium.

There will be trace amounts of heavy metals in the liquid fraction.

Preparer
Date
Verifier
Date
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Determining the Mass of solids formed in the Crystalliser
Converting from ppm to kg/hr

Mass of Componentl, kg/hr = Component, ppm x Total Mass Flowrate,kg/hr

1 000 000
A ' 18431 X 93 457
0, =
Sodium in 85% limestone, as an example, kg/hr 7000000
= 1723 kg/hr

Sodium in crystalliser feed = Sodium content in BC inlet (kg/h) + caustic feed (kg/hr)

Preparer
Date
Verifier
Date

Abigail Melanie

2014/03/14

Sodium in crystalliser feed (85% Limestone) = 1723 + 29.4 = 1752 kg/hr
Table 7: Crystalliser input Data
85% Limestone 96% Limestone
BC After Chem and| BC After Chem and Crystalliser Feed BC After Chem and | BC After Chem and Crystalliser Feed
Steam Addition | Steam Addition i Steam Addition Steam Addition i

ppm kg/hr kg/hr ppm kg/hr kg/hr
Calcium 1440 135 135 1442 149 149
Magnesium 307 29 29 308 32 32
Sodium 18 431 1723 1752 16 897 1741 1771
Chloride 23 640 2209 2209 23 695 2442 2442
Sulfate 9132 853 853 5798 597 597
Total 4949 4978 4961 4990
BC Inlet concentrations and Crystalliser Feed concentration extracted from Reference 1 and Reference 2

Determine wet basis
Assume heavy metals do not impact bulk concentrations.
Based on 6.00% moisture in the crystalliser solids, the wet solids = Dry solids /  (1-% moisture in solids)
Wet solids for 85% limestone = 4978 x ( 1 - 6.00% )
= 5296 kg/h
Wet solids for 96% limestone = 4990 x ( 1 - 6.00% )
= 5 309 kg/h

10
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Table 8: Crystalliser product (trace metals)
85% Limestone 96% Limestone
Crystalliser Crystalliser Crystalliser Crystalliser Crystalliser Crystalliser

Heavy Metal Dry Basis Dry Wet Dry Basis Dry Wet

Components kg/hr ppm ppm kg/hr ppm ppm
Ag 0.15 31.04 29.18 0.16 31.76 29.86
Al 3.86 776.19 729.62 3.96 794.27 746.61
As 0.06 11.62 10.92 0.05 10.25 9.64
B 3.09 620.76 583.52 3.07 615.24 578.32
Ba 0.02 4.65 4.37 0.02 4.10 3.86
Be 0.01 1.16 1.09 0.01 1.03 0.96
Cd 0.01 1.16 1.09 0.01 1.03 0.96
Co 0.02 4.65 4.37 0.02 4.10 3.86
Cr 0.06 11.62 10.92 0.05 10.25 9.64
Cu 0.05 9.30 8.74 0.04 8.20 7.71
F 1.74 348.59 327.67 1.54 307.62 289.16
Fe 0.12 23.24 21.84 0.10 20.51 19.28
Hg 0.00 0.23 0.22 0.00 0.21 0.19
Mn 0.01 1.16 1.09 0.01 1.03 0.96
Mo 0.15 31.04 29.18 0.16 31.76 29.86
Ni 0.06 11.62 10.92 0.05 10.25 9.64
Pb 0.06 11.62 10.92 0.05 10.25 9.64
Sb 0.08 15.52 14.59 0.08 15.88 14.93
Se 0.02 4.65 4.37 0.02 4.10 3.86
Sr 0.06 11.15 10.49 0.05 9.84 9.25
Ti 0.05 9.31 8.75 0.05 9.53 8.96
\Y 0.05 9.30 8.74 0.04 8.20 7.71
Zn 0.06 11.62 10.92 0.05 10.25 9.64

Solids in % = dry solids(kg/h)/total wet solids

Wet calcium for 85% limestone = 135 kg/h / 5296 kg/h = 2.5%
Table 9: Crystalliser Product (Major Components)
85% Limestone 96% Limestone
Crystalliser Crystalliser Crystalliser Crystalliser Crystalliser Crystalliser

. Dry Basis Dry Wet Dry Basis Dry Wet

Major Components kalhr o % kalhr % %
Calcium 134.58 2.70 2.54 148.59 2.98 2.80
Magnesium 28.69 0.58 0.54 31.74 0.64 0.60
Sodium 1751.90 35.19 33.08 1770.65 35.48 33.35
Chloride 2 209.32 44.38 41.72 2441.65 48.93 45.99
Sulfate 853.45 17.14 16.12 597.45 11.97 11.25
H,0 0.00 0.00 6.00 0.00 0.00 6.00
Total 4978 100 100 4990 100 100

11



Conclusion:

Clarifier Product: Trace Metals
Clarifier Product: Major Components
Crystalliser Product: Trace Metals
Crystalliser Product: Major Component

Preparer

Project Name Medupi Power Station Date
Calculation No. 56.6405.1204 Verifier
SPF No. Date

Title FGD ZLD Treatment Solids Quality Estimate

85% 96%
Table 4 Table 4
Table 5 Table 6
Table 8 Table 8
Table 9 Table 10

12
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WATERLAB (PTY) LTD

‘ ‘ Building D, The Woods, Telephone: +2712 — 349 — 1066
Persequor Techno Park, Facsimile: +2712 — 349 — 2064
‘ Meiring Naudé Road, Email: accounts@waterlab.co.za
Pretoria

CERTIFICATE OF ANALYSES
Digestion AS 4439.3

Date received: 02/09/2014 Date completed: 26/09/2014

Project number: 132 Report number: 47779 Order number: GMS/E173/140902
Client name: Groundwater Monitoring Services (Pty) Ltd. Contact person: Steven Gumbi
Address: PO Box 1811, Rivonia, 2128 Email: steve@gwms.co.za
Telephone: 011 234 1550 Cell:

TCTO mg/kg
Units mg/e mg/kg mg/e mg/kg mg/e mg/kg
Al, Aluminium 57 22800 35 14000 34 13600
As, Arsenic <0.010 <4.00 <0.010 <4.00 <0.010 <4.00 5.8
B, Boron 0.106 42 0.095 38 0.085 34 150
Ba, Barium 0.971 388 0.864 346 0.889 356 62.5
Ca, Calcium 45 18000 43 17200 41 16400
Cd, Cadmium 0.008 3.20 0.011 4.40 0.005 2.00 7.5
Co, Cobalt <0.025 <10 <0.025 <10 <0.025 <10 50
Crota;, Chromium Total [s] 0.134 54 0.094 38 0.082 33 46000
Cr(VI), Chromium (VI) Total [s] --- <5 --- <5 --- <5 6.5
Cu, Copper <0.025 <10 <0.025 <10 <0.025 <10 16
Hg, Mercury <0.001 <0.4 <0.001 <0.4 0.011 4.4 0.93
K, Potassium 1.6 640 0.9 360 0.5 200
Mg, Magnesium 9.00 3600 9.00 3600 8.00 3200
Mn, Manganese 0.893 357 0.848 339 0.781 312 1000
Mo, Molybdenum <0.025 <10 <0.025 <10 <0.025 <10 40
Na, Sodium <2.00 <800 <2.00 <800 <2.00 <800
Ni, Nickel 0.051 20 0.041 16 0.037 15 91
Pb, Lead <0.010 <4.00 <0.010 <4.00 <0.010 <4.00 20
Sb, Antimony <0.010 <4.00 <0.010 <4.00 <0.010 <4.00 10
Se, Selenium <0.010 <4.00 <0.010 <4.00 <0.010 <4.00 10
V, Vanadium 0.067 27 0.039 16 <0.025 <10 150
Zn, Zinc 0.125 50 0.106 42 0.093 37 240
Inorganic Anions mg/e mag/kg mg/e mag/kg mg/e mag/kg
Total Dissolved Solids at 180°C --- - --- - --- - N/A
Chloride as Cl - --- - --- - --- N/A
Sulphate as SO, - - - - - - N/A
Nitrate as N --- - --- - - - N/A
Total Fluoride [s] mg/kg - 296 - 285 - 346 100

UTD = Unable to determine
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Table 1: FGD Gypsum Total Concentration Results

Elements & Chemical
Substances in Waste Total Concentration Thresholds
(all units mg/kg) (mg/kg) FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum
Reference Chen et al 2012 Chen et al 2012 Chen et al 2012 Chen et al 2012 EPRI 2011 Chen 2008
TCTO TCT1 TCT2 Ohio Indiana Alabama Wisconsin Max (N=32)
Metal lons
Arsenic 5.8 500 2000 <1.28 1.35 <1.28 <1.28 111 <11
Boron 150 15000 60000 - - - - 387 5.8
Barium 62.5 6250 25000 31.3 21.3 43 19.6 55.2 5.5
Cadmium 7.5 260 1040 0.158 0.472 0.549 0.079 0.369 <1
Cobalt 50 5000 20000 <0.146 0.21 <0.146 <0.146 0.716 -
Chromium Total 46000 800000 NA 1.8 7.04 7.58 3.81 14.5 <1
Chromium (VI) 6.5 500 2000 1.8 7.04 7.58 3.81 14.8 <1
Copper 16 19500 78000 3.25 <0.378 <0.378 7.02 3.17 <3
Mercury 0.93 160 640 0.376 0.198 0.589 1.33 1.41 -
Manganese 1000 25000 100000 - - - - 129 13
Molybdenum 40 1000 4000 0.7 1.46 1.32 0.97 4 <3
Nickel 91 10600 42400 0.88 2.22 2.68 1.61 2.86 <3
Lead 20 1900 7600 <0.774 <0.774 1.33 <0.774 8.3 <5
Antimony 10 75 300 4.58 10.4 7.34 9.55 497 -
Selenium 10 50 200 <2.32 2.92 <2.32 8.36 32 <25
Vanadium 150 2680 10720 2.42 7.24 5.72 1.38 8.57 -
Zn, Zinc 240 160000 640000 4.7 27.4 29 11.5 23.3 4.8
Inorganic Anions
F, Fluoride 100 10000 40000 - - - - - -




Table 1: FGD Gypsum Total Concentration Results

Elements & Chemical
Substances in Waste Total Concentration Thresholds
(all units mg/kg) (mg/kg) FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum
Reference En-Chem 2008 VGB -TW-707e VGB -TW-707e VGB -TW-707e VGB -TW-707e VGB -TW-707e
TCTO TCT1 TCT2 G 4/88/R G 5/88/R G 6/88R 9/88/R G 10/88/R
Metal lons
Arsenic 5.8 500 2000 2 1.15 1.34 0.48 0.72 1.96
Boron 150 15000 60000 - - - - - -
Barium 62.5 6250 25000 17 0.32 0.15 0.05 0.04 0.16
Cadmium 7.5 260 1040 <0.1 0.29 0.03 0.06 <0.02 0.21
Cobalt 50 5000 20000 8.2 1.36 0.4 0.25 0.22 2.2
Chromium Total 46000 800000 NA 7.8 4.61 3.88 1.02 9.72 1.18
Chromium (VI) 6.5 500 2000 <1 4.61 3.88 1.02 9.72 1.18
Copper 16 19500 78000 2.8 8.56 5.44 1.25 1.2 5.83
Mercury 0.93 160 640 <1 1.32 0.66 0.03 0.87 1.02
Manganese 1000 25000 100000 7.1 - 36.3 3.67 9.74 196
Molybdenum 40 1000 4000 0.79 - - - - -
Nickel 91 10600 42400 6.8 5.2 0.85 0.55 0.55 12.9
Lead 20 1900 7600 93 22 8.96 0.49 <2.5 2.04
Antimony 10 75 300 <1 - - - - -
Selenium 10 50 200 22 8.9 1.03 2.69 2 13.3
Vanadium 150 2680 10720 - 7.7 3.48 1.22 2.67 5.09
Zn, Zinc 240 160000 640000 - 53.2 22.8 <3 <3 22
Inorganic Anions
F, Fluoride 100 10000 40000 355 - - - - -




Table 1: FGD Gypsum Total Concentration Results

Elements & Chemical
Substances in Waste

Total Concentration Thresholds

(all units mg/kg) (mg/kg) FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum
Reference VGB -TW-707e VGB -TW-707e VGB -TW-707e VGB -TW-707e VGB -TW-707e VGB -TW-707e
TCTO TCT1 TCT2 G 11/88/R G 12/88/R G13/88/R G 14/88/R G 22/88/R G 23/88/R
Metal lons
Arsenic 5.8 500 2000 0.67 1.04 1.13 0.21 2.7 0.49
Boron 150 15000 60000 - - - - - -
Barium 62.5 6250 25000 <0.05 0.09 <0.1 <0.1 <0.1 0.65
Cadmium 7.5 260 1040 0.02 0.03 0.02 0.02 0.02 0.01
Cobalt 50 5000 20000 0.2 0.27 0.24 0.06 0.17 0.09
Chromium Total 46000 800000 NA 1.68 3.32 4.3 3.16 2.31 2.18
Chromium (VI) 6.5 500 2000 1.68 3.32 4.3 3.16 2.31 2.18
Copper 16 19500 78000 1.3 1.9 1.65 2.38 2.3 2.37
Mercury 0.93 160 640 0.3 0.96 0.1 0.23 0.6 0.33
Manganese 1000 25000 100000 9.17 106 15.8 28.9 8.3 29
Molybdenum 40 1000 4000 - - - - - -
Nickel 91 10600 42400 0.3 1.02 1.2 1.27 1.1 1.36
Lead 20 1900 7600 3.98 <2.5 3.1 1.19 12.2 0.27
Antimony 10 75 300 - - - - - -
Selenium 10 50 200 0.88 6.2 15.7 1.61 11 2.27
Vanadium 150 2680 10720 1.49 4.23 2.9 3.57 3.3 2.62
Zn, Zinc 240 160000 640000 <3 7 3 3 1.7 4.6
Inorganic Anions
F, Fluoride 100 10000 40000 - - - - - -




Table 1: FGD Gypsum Total Concentration Results

Elements & Chemical
Substances in Waste

Total Concentration Thresholds

(all units mg/kg) (mg/kg) FGD Gypsum FGD Gypsum FGD Gypsum FGD Gypsum
Reference VGB -TW-707e VGB -TW-707e VGB -TW-707e VGB -TW-707e
TCTO TCT1 TCT2 G 24/88/R G 25/88/R/B1 G 26/88/R/B2 G 27/88/R/B3
Metal lons
Arsenic 5.8 500 2000 0.42 2.04 2.2 2.6
Boron 150 15000 60000 - - - -
Barium 62.5 6250 25000 0.03 0.24 0.42 0.1
Cadmium 7.5 260 1040 0.003 0.14 0.15 <0.02
Cobalt 50 5000 20000 0.04 0.49 0.53 0.49
Chromium Total 46000 800000 NA 1.8 3.64 2.75 4.8
Chromium (VI) 6.5 500 2000 1.8 3.64 2.75 4.8
Copper 16 19500 78000 3.99 4.65 2.38 1.1
Mercury 0.93 160 640 0.27 0.76 0.66 0.9
Manganese 1000 25000 100000 2.04 64.9 52.7 41.7
Molybdenum 40 1000 4000 - - - -
Nickel 91 10600 42400 0.6 1.63 3.12 3.2
Lead 20 1900 7600 <2.5 <3 11.1 6.41
Antimony 10 75 300 - - - -
Selenium 10 50 200 DL DL 2.3 0.7
Vanadium 150 2680 10720 4 3.55 3.92 5.4
Zn, Zinc 240 160000 | 640000 DL DL 43 24.3
Inorganic Anions
F, Fluoride 100 10000 40000 - - - -




Jones & Wagener (Pty) Ltd W
12949-44-Rep-Rev-02-WasteAssessment-RG Engineering & Environmental Consultants



-
-—

-

ENVIROSERV

WASTE MANAGEMENT

Att: Theuns Blom 11 May 2018
Eskom : Medupi Project

RE: Medupi WFGD: WASTE STREAM HANDLING

Good day Theuns

Based on the theoretical assessments carried out by Jones & Wagner, the waste streams that will be generated by
Eskom’s Medupi Power Station will be permitted to be disposed at Holfontein’s H:H Landfill as specified in the Minimum
Requirements for Waste Disposal by Landfill (2" Ed. DWAF, 1998) which is equivalent to a Class A landfill designed in

accordance with section 3(1) and (2) of the National Norms and Standards for Disposal of Waste to Landfill (GN R636).

The wastes streams, once generated by Eskom’s Medupi Power Station, shall be re-assessed in order to confirm the
theoretical assessments carried out by Jones & Wagner.

Table 1: Summary of waste assessment results and

Assessment and Class of Landfill required for Percentage of waste
Waste ;
disposal (%)

Ash Type 3 waste — Class C Landfill 79 or 68
FGD Gypsum Type 3 waste — Class C Landfill 19 or 29
FGD WWTP Sludge 85% Limestone Type 2 waste — Class A landfill* 24
FGD WWTP Sludge 96% Limestone Type 1 waste — Class A landfill 14
FGD WWTP Crystalliser Solids Type 1 waste — Class A landfill 0.72 0r 0.62
* The Type 2 assessment was based on theoretical values and therefore a conservative approach should be followed
and the 85% Limestone FGD WWTP Sludge should be disposed of on a Class A landfill until the assessments can be
confirmed on actual waste samples.

Kind regards

LUCY MULLER
Sales Manager

WE ARE NOW A PROUD B-BBEE LEVEL 2 CONTRIBUTOR

Customer Care Line 0800192 783
clientservices@enviroserv.co.za

Registered Address EnviroServ Waste Management (Pty) Ltd

Brickfield Road, Meadowdale, Germistan, PO Box 1547, Bedfordview, 2008

Tel +27011) 456 5660, Fax +27011] 454 6016, www.enviroserv.co.za

Gauteng Regional Office +27(11) 456 5400, KwaZulu Natal Regional Office +27(31] 902 1526,
Western Cape Regional Office +27(21) ¢51 8420, Eastern Cape Regional Office +27(41] 466 2741

Directors C.L.A. Coppings , E. Gombault, S. Jwili, D.F.N. Krugel, D. Lavarinhas,
A McLean, M. Myburgh, T. Taaka, D.L. Thompson [CEOQ], N.S. Vermeulen,
C.L.A. Coppings [Company Secretary)

RAISING THE WASTE GAME Reg No 2008/021152/07

COLLABORATION DIVERSITY INTEGRITY PASSION QUALITY



ENTES
DEPARTMENT: WATER AFFAIRS AND FORESTRY
Frwata S8 3313, Preiosiz, CDO1 -
Sedib=rg Rrildirg, 155 Suhoeman Sirxet, Frafssia
TRIDALE] IFFTI00 faws [D4FF §PP-A27E 5 (D0EL 21353745
Fo2  [012) 323 3341 e Taimay Hopkins
E-k aophinsl@cesf gov za - v12) 355 LnG
s TRETICEI2M 210

FERMIT NUMBER: TRLANTGETENY 1 21/P3
Eriensment o Pomil number BER2321421/PY issuac on 20
April 19335,

CLASS: HH

WASTE DISPOSAL SITE: HOLFONTEIN

LOCATION: PORTIONS 23 4kl 28 OF THE F AR
HOLFON TN 71 IR AND PORTION 2 OF THE
FARM RMODNFREONTEIN 235 IR, DISTRICT OF
BESCNI

PERMIT HO[LDER: DIEF2EE TECH, A DIVISICN OF ENVIRTSERY
WASTE MANAGEMENT (PTYILTD

ALDRESS: PO BOX 134206, NOCRTHMEAD 1574

PERMIT [N TERMS QOF SECTION 20 CF THE ENVIRONIMENT
CONSERVATION ACT, 1889 {ACT 73 OF 1989)

By virtue o” the powers delegeted o me by the Minigter of Water A¥airs and Forestny
\hereinatier mferred fo 2s “the Minists™), !, Coimelius Ruiters, in My capality s
Mznagsr Waier Jss in the DJeparimen® of Waisr A¥airs and Foresiny (herenafs-

reterred 1o as "the Depariment™), hereby. in tarms of saction 2301 of iz Environment

ComsrrvaiionAct, 108G fA0t 73 of 1985, auihorics the ahovemantionaed Sarmi | lolder

i Site, subjzct o e
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to Zurther develop ard opemaiz the Hoifonisin 44 L

CaRdhiong speciviad hasin
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CPLEnE. 104 1:id o 3dis
FERMIT CONEITIONS

I inis Parmit, "Maazger' msans ‘he WMarager Yas's Discharge ang JEpczal of the
Dezartment, wha may be covtactad at *he addross belnw

Ciracior General

Pesarimant of Watsr A%zl ard Sorestry
Prevate Bag X213

FRETCRIA

(ISl0M

AT TENTION: Manege: Waste Disckargs and Disposal

LOCATION

This Femit authorses the further cavelopment and oparation of a waste
cizposal sie on Portions 23 and 24 of the farm Hoforfeir 74 IR and Fartion
8 of ine famm Modderfontsin 236 IR, Districs of Renani, (hareirafier rafarad
to as "the Site"} according to tha following reparts numbered —

) Emdrorimental frmoast Conbu! Sepod for Solifonisin Hazardous
Waste Disgose! Sie- Updsfed for 2003 recort  numiosr
JWIZTIBEEZEY by Lones & Wagsner dated May 2005

o Profection of & Health Suffer Zora for the Hoiforiein Lanafil Sis
oot aumber ZMSTUEWM-04) by Envimamental
Wianagement Sorvicca OO defed 23 Debruary 2001,

(c, Aolfontedn Oosrations Manual by o Nicholson daiec Algs:
ACHE;
(] acoping  Report, Hoffonfein eoachste Treatment Diard oy

Emdrormental and Chemical Consukants avd Envirenrensal
Risk Managameant feted £5 Aprii 2002;
=) Addendumn fo Seoping Report for the Holfontoin Leachata

and Envitoniments! Risk WManagemen: dated 27 Septembe-
2302,
{f) Emergency Resoonsz Zan {(eaort number DT 7ol
o Holfentein AUS Landiill — Design and Cneradona! Manual far
Ernsapsulation in large  Veoiume  Sies  eport number
S8R0 by Jaiss mod Wagerar dates “overher

2002

nless speciiicaiy slaled olheowise, nersinator referred fo s %he
~apods"), submitad by iha Permit Holdar,

Portion 8 of the farm Modcdsmorieln 235 R may not he usad for e
disoosal of wesla and mav oniy bs used forhe irpeses of a bufferzonz 2
reguired 0 this permin

i
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ihe dounceanizs of the Site must ba zs indicaled by the co-odinates on
Drawing numnber £4£4-024019 deted 11 Luly 2003 of 6 Repot rafared fo
In condificn 74 4.

PCRMISSIBLE WASTE

Ay poction of the Site which 2as haen consrucied or Seveicped Arerding
to condition 3 of this Permit, may be usac for e disposzl of all waste hpas
wiich are ciassifiec acco-ding to lhe latost edion of he “Minrnu=
Reguirernent” asrics o doocuments as pudlished by the Separimen
(rereinsite- referrsc 0 as the fWinirum Requiremons”), 25 waste suitaale
for cispozal at a A'H disgosal fazility, excluding thoss was'e typas iisied in
Annexure |

Fhamaceificals (narcoiice) confiscatsd by the Souih African Nolise Sapdce
miay he disposed of according ‘o Annaxure || afer writer approval by the
Manazer for a specific batzh

Tre cizssification, acceplznce ard disposal ooleqiz as listed 1 the |stest
cdhicn of ihe Minin-um Reguiremenis must be ronfarmed 2o

CONSTRUCTION

Tre &ie or any potion thereof may only He tsed for e disonsal of
permissinle wese or leachais § fag Site or any porion have bea:
conetiictad and developad acsording ic condition 8 of 1iis Permit

The corsiruction of fJurner developrents within the Site, may onlv be

<ndertaksa oy the Permi Holder afier spsdified engineering slars have
bzen submitied to the Managar and approvad in writing by the fanzger

he construction of further devalopmants within the Site must he caried
out undsr the supervision of a Professional Civit Engiraer, registarad
undst iz Engiresring Profession of Souih At-ica Act, 1890 (Aci 114 of
12901 a5 progosed oy ine Permit Hodsr g-d approved by tha Manager,

Snould @ pordon of tha Sits be furthar developed, zooording to plans for
which aporova, has been chiained undsr concition 2.2 ard in socordansa
with cond’ten 33, ths Permit Folder must rotfy thie Manager of the
sgtimated date of comgpletion of #e devecpment, The complzted
evsiopmant shall e insoecited by a Regitersd Professional Civ
=nginaer Tom ihe Deparment aad by *he parscn referred to in condificn
3 3. Bhoud the Manager bz safishisd with the cevslosment affar e
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mapzcion s comzieed snd has granied wiiten peTrission thareto, the
Perrnt noider meay uss that porion of the She o the dispozs) of wasta

he Zitc must o2 consracied in accordence whh oracogiised  oivil
crginearng praciics, with specizl nonsidoration o s'ahiliy

The slops of the outar walls of the wasie Zisposal calls on the Sie s-al
el o slecpe: than T oweriiczl (0 3 horizenial fength writs, unless an
aquiva.ent engineared aliernative has ssr zpprovad by tho Managor

Tre slops of the sides of the Silz must Se consiructed and msinained in
such & masnaer that the occurance of erosicr s orevented

The maximum beight of ihz Sile must not excesd 35 metes above ground

lave!

Stormweater diversion words constuciad in compliance with coadiion 5.1
must be of such & ceoscity as to accomrrodate a2l stormwater rancsf
which could bz expacted as a resull of the estimated maximum
srecipitation dusing & period o7 24 hours with an average frequency of
once i Tty vears [hereinaver referred 0 as he "estimated maxmuam
Jrecisiiation’).

Containmert works constricied in campliznce win condfon 5.1.2 rmuss
bz of such & capscity as io mainfain g Tresbeard of half 2 rotre and o
accomiredaie all stormwatsr ronoff wiich could bz excecied g8 a4 rasolt
of the estimaied maximum pracpisation

Coriainmant woks congirucied in compliance with condiZons 5.4 for
contaminated stormwaler must he Ined sccording to the reevand

]

Win mum Reguirsments znd in comaiianca with cordition 2 2.

“eachate confainmani works constructed in compliznce with condition 5 2
must oe of SUCh & c&pacity 25 to contain &) exoeciod |sachats as & rasult
of disposal operations and fre estimated maximum nracipitation and must
meinain a ireebeard of haif & meire axd must be lired according “a the
specificat'ons contalned in tie Minimum Reouireman®s for Hazardous
lagoons.

Plzns Tor the i=achate <eatment piari and associaied confainment
structuras as re‘erred to i the Regost disted in condition 11447 and (&)
must oe submitted within six manths froos the date of this Perm't 1o the
Manager Jor g sporoval

he lsachate trastment wor<s must Se consirustes n eccordancs with the
approvec gizng, end must be n apsration by 31 December 2004

sonsfrection of af works with'n tha Site. Thase repnds mux ooniain =0

The Permi Hoier must compie annual writen tepors oo the
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essessment Ty the person -efsmed o v condition 3.3, of al works
consTUSied o0 the 3R I comparisen wii iths spacified !
drawings 23 submitted ic and aoorovad by “hs Manager and must slso
coriain the cetailed readlis of all cuslity contrel fzels nedormed o e
consfruction. AN recorts wust contsin 5 profcomanain resard of 4
construcTon bp to the wiitten report deta

GENERAL IMPACT MANAGEMENT AND OPERATION
Disposal of Waste

£

o2 Permic Helder must ensurs that the disposal of pe-rmissible waste znc
e cparatizn of the Sile s dore i aznodarce with —

(&) the jatest edTon of the Minimurn Reguirements as subleed kv
he Departmen? of Water Afzi-s and Forestry;

(=} “hie cordiions of this Parmt _

s the Reports or subszquant spproved versiors fhere-of;

a the aporoved Cperational Plar:

=) cny wiilten Operatioral Fioszdures o amendments of s

Operatioral 2 an submitted by {72 Pernit Hoder and Somroved
by ine Marager; and

i+ &y ower wiitten cirecion lssued by *he Maracer ic the Parit
Frofdar
Lo-disnosal

“he Pammit Holosr rust ensura that the co—disposal of soid and AT

Wasic 5 done in 300 A manner that the bycradiic head of leachate or the

linar cfiie Site is l2ss thar 200 mm per arnum as gpecified in the Minimam
Roquirameanls

The co-cispeszl rade shall he managed sceording to the methodology
spectied in Appencix 1001 of fie Minimum Requieemens for Waste
Lispesz| oy Landsil (sscond edition, 1953 or subsaquent versions tha-eof,

The Perrvt Holder shall develop ans mainian = c=lioratec |-gsid
managesient mods! to 2nasure complignss o condition 242 2.

Ihe Semii Hader shall sLbmit tha resubis of $a liouic management mode’
o the Marags: o1 a monthly besis.

The Pemil Hoider may not axosed the co-d'spesal -atis of o liczLyicd
manadsmanst modal, which ensurss corplisnce fo conditons 47 1 =pd

%22 wiEnout wiiten enoroval by the Manzcer,
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Bufferzone

The Peormit Hodor muot take el remsorable steps, such as suftalis

Zoning, wilisn agresrianis with adiscent jandowners, buying out izng

andfer cixaining a servituds, <o ﬁ&fc'ﬂl‘?h ang mainiain a 'rJL,lﬁuI?':II'IL:'
ewwiean tre Sila and th’1 nearsst residential andfor lgkt incustris! area
nat closar o he Sis than

(@) 400 metres to the nar

(o) 700 meatres to tha South
(op 300 mstizs w Lhe east, and
() 500 metres o0 *he west

curing ths aosretveiife of the Site.

The Fermit Hodor mus? submit witter proof to the Managa of the stzps
asen ascording fo sondition 4 3.1, wihin ane year from Do date of ths
Fermii.

Heewy industrizs or indusiries which may crese nuisance sandifions Ay
he permted within the sufferzons i lerms of fha aporopiste legislaton,

Should the operation of the Sie change 1 suca g mmanner t..a'i, iha
d,Dp"GVEEd sufizrzone referec to in condidon 4.3.1 mey b2 infiuenced, iha
st Aclder may ba divectsd by the Manzger to review the ai- uspﬂmc“
madeling 3s cortzined in the repart referred 4o in condidon 1.1 B to
sonfir wosther the eppraoved buffeizore ls adaquats.

General Cperstional Messures
Municiiza! waste disacsed of on 5P2 shai be comoaciad znd coverad 01 3

daily basis with a mirimum of 130 milimetres of 2o or other matarnial as
aporovad by the Masnge-

Wihere zpplicadle, the Perit Hoder must operefe tre Site = sy h 4
annerthat tha hF‘IQI“.- of the embankmant or p*rlr’lﬂ-t-;; wail is at al dimes
rraintained &l a higher slsvaiion thar the gvel of ths opearating floor

Wiaste disposzsd of on the Siie is nos alowad to Humr .
Wilasie Ib,_?l s2d of on the Sits may nat Be raclaimead

Comainers in which wasia is duCEpﬁLf‘d cn Site mey he reclaimad =fs- 2
managemen: plan tas sesn adproved by tha tarager,
'-|~ Farnit Holder must fake ali reascnsbla s'eps to ense Lol b Sie
g boeraiad in sush & manner that nu'sance conditions or healit nazards,
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or ing patential creation of nuizance concifiors o realit nazards, are
prevented.

The Permit Molde: —ust maxe provisicn for aceuusie sanlistion faciities
on fhe Siis.

The Femit Foder must implemert, =artaic and 21 2l “mes apaly
sufficiam dust contro! meaayres to cresesnt wong-Clown dust rom czissing
nllsance corditicns or Fealth Fazardsz.

The Permit So'der must implemer’, mzintair and 2t ail fros apoly
sufiicient odour conirel messures fo provent odours from CALSing
rEzzrce cordilions or healith nezarda,

Thz measurad conceniraton of fammadle ges, amaznced for Standard
Tenperature aad Prossuie, i ile atmosphers inside puildesgs on the Sie
must not excead 0.5% by volurms n air. Should fhe jevels abovs 0.5% be
dateciad, the Permit Boldsr must subrst = contingency nizn recanding
accupgtional safsty (o the Menager, which must be imalamsntzd on tha
Site, afler written approval by tha Manage:

The Permit Hoider mus! imzlement adequsls measures fo the satisiasfion
of the Maragsr, to ventiiate mathanz gas ganeraad i the waste disposal
grez and o prevent iatera, migration of methanz gas in crizr to preven:
the buld-up of dangarsus concentrations withis the Sife,

The Permit Aolder must imgiamant, maintain and at ar simes aonply
suicisnt nolse cortrol measurss to pravent noise from S2LEing atisanoce
sonditionz or haa!’ hasands,

Access Copfrol

Weatharorcof, durabls ard legbe rolives 0 af east thres  oftcial
ienguages epplicatle in the arza, must be cigprayved al zach antrance 1o
tie Site. These nctices must prehiolt sracthorised gniry angd siate ths
hours of operafion, ths nama, addrass anc felzphone number of tha
Pamnit bolder and s petsan respensible far he cpergden of Dia Sie.

Motices orohibitihg unzuthoriesd PEISONS TrTom enzting the Site, as wall
28 an ntemaiznally accepied 5i2nindicating te risks fovolved n
dnawhosdsed @iy must bz displayved 2 50 melre ntervals along the
voundary Tence of tha Sile.

The Site must ba fenoad 10 a minimum heizht of { & metres. with caies of
ths sams heighs al 2l errances, ta raszonably crevent unauthorsed
=ntri,
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Al ieschale coniainment works mast be Terced e minimom neight o
1 & mat-as, with gates of the same heicht at 2l exfrances, to rzasenatly
CreVET unamha:_ved cniny,

iFe Permit Hoder must tske al rasscnehe sizos 0 main’an ssrvce
|03|:: w[fmr‘ Fis jurisdiction n & condicon wiyzsh ensursg unimpadod
2ooiss fo tha E‘:-Jt=- torwehicies transpoding wasis

Tne Farmii Ho'Ger mos: ensura that 21 entrence gaies ars menaad darig
the Fours of operation and locked sulside the hous of operafion.

The “ermit Holder must ensure efective accass confro!

The Pormit Hoider must fakes 2! rezsonatie steps o prevert the disposal
of waste on the Site for which: {2 Sie has not been sporoved

STORMWATER AND LACHATE MANAGENENT
Runoff Management

Ad rInoil wata- (51 *rﬂwate;} arfsing as a resulf of preciptation oo lang
adjscent fo the Site, musl Lo redsonaby preverted from cormy ng irto
contzct with any substance, whether such substarce is a sciid, fqu',
Vasour or gas, or a comaialion thereof, which is sroduced, siored,
dumrned or :-,:mled on the premisss, inciuding leachate and mus® be
diverec and d-aired around the Sife 2y means of works constructed By the
Fermit Roldsr ‘0 acoordarnce with condton 5 3

Runafl water (stormwater) arising as a resuift of orecipitation on tha Site,
sl be orevented where poasible from coming nio contzsot with ary
sLpslance, s snumersad v oondiion 5.1.1 and must ke diveried and
cratnad from fhe Site a2nd working face of s Site, by means of works
cohstructed t:y the Permit Holder ir accordance with corditior 3 and must
L centzingd in works constructec 2y he Permit Hoider it zccordsnoe
wi.h conditior, 3,

Runoi water, a5 referrad to 'n cordition 5.7.2, may nr ba dissharged i
the zricsons Dam urless i complies with e quslity requirsments
spacliiec i Annexdre iil, or with stch guality requirerents as may from
drme o lme be determined By the Manager, bul musl be diveried to and
comianed in warks constructed by the Permit Hcidar it eccordance with
sondition 310

whnconieminated ~unoff water as r=ferred o in c:arr:: o0 22101, must bs
cherted away from the Shis and discrargad into the Shcsens Dam
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T othe svent that qunoff water fefered to i condiion 5171 tecomes
oniaminated with isacha’e or as & r2sult of the oparstonal zeliviizz on
the &xe andior the sremises of the Pennnl Folder [ most he FECEIMCED a5
wachate and rust bo deall with accerzing to condition £ 2

Ruric:fwater aris.ng frorm sparational astans, for exemnic the washing of
vehicle exteriors, or which are suspsectsd to Be comtaminaied rist pa
ragalan a8 cortaminsied 21d miel be dzal wilh according to condiian
517

contamingled el must be comtaired i the works consirucied
Coorning ts condition 2 10,

A management glat for comaminated runcf must be submted (5 ths

Manager for approval withiz 62 cays from the gais of this arrit

Untii the marsgemsnt plan referred to in condilion 5.1.8 has been
aparcved, contemingied runoff raferrad in in condiion 51 7 must ke

(2] evaporafed i1 dams ancior be evaporatsd oy spraying over those
pottions of the Siie which comply with i4s requirements szt iz teos ol
coidition 3.1; or

(b1 used for the supp-ession o dust; or

(c; discharged Inta any convenient sswsr oniy I sccented In Wit ng hy
2 aviheidly in contol of the sowar,

Jdncontam-ated ~upef waler must under no circumsiances he tsad fo
cille waste water fesulling fom anv aciiviies on the Sie or actions
lpleling o tha operetion of the Site, contamingiad somwatar or leachaie
emanaing Jom e Site, but mosl be deal with according ‘o condition
517,

Leachate Manageima: it

Alleachstz produced by ths Sie must be collected in containment works
canstructed according to condifion. 3,11 from waers  must be feated in
the sachate reatment plan consiructed sccording to conditians 3.12 and
313

The capacity o7 ths lsachate treatmant plart must bs reviewed annaaily
aiitd & repont stbmitted fo the Manager, staring within ane vesr from the
SOMIMissioning of the (sachate freatmant plant accorsing o condilion
2,12, Should the capaciy not be adsmizia, the Permil Holzer may ba
instrucied by the Marager o increase the capasity

~oochats whnich haz bse Teatsd 1 wiiks consiycted in acootan o viith

condiions 3,12 and & 13 may not Ye cischatgad in'e the environ~an!
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MONITORIMNG
AR QUALITY AND GAS MCHITORING

Air guality and gas monitarfng during ‘he normal aperative lfetime
nf the Site

The Permit Holder shall conduct air quality moritoring sooording 1o
SECICNS £.3.1 203 4.3 2 of the Repor: raferred to in condifen 1.1.4a) or
subsequent versions thereof, submittzd by the Permit =olger a-d
ancroved by the Managsr

The air quelity monitoring programme must be reviewed ainuzlly =nd
Lpdated as necessary as lbe sile developTen: takes palf=lwiz)

Fost-closure alr quality and gas monitering
AL GueiTy ard gas monilering, es described in the GOl NG L OGrEmme
refarr=d to in condffor. 8.1 1, must continus after cicsurs of $12 Siie anc
must Se maintained “or a perod of 30 years, or for steh oéried andfor
frediency 2z mzay be dalarmined by the Manager

WATER QUALITY MONITORING

Lacation of points and specifications for wafar guality monitering
Datwork

Monitordng of groundwatsr, surface weter and leachizte musi be
conducted ai the [acations specified in condilions 6.2.5 anG 6.2.3 and &t
any othar location o locaticris [hial may from time o time ba gpacifizd by
the Managsr

The water quality monitoring neiwerk skal be reviewed annually and
UDCEIen A8 N2CBSSERY a8 site devaiopmoent 1akes place

Groundwater quality meantitering network

A monitoing borshole network for the SEe must be mairtzined oy the
Permit hiolder according tn Tahle £ 2.3(a) of the Report reforres to in
condiion 1.1{&l or sudseguent scproved versions theeof, fo tre
sztisfaciion of the Marager so fhat Loobstruciad sampling, 25 "equired n
tz2nma of the Paonil uan be undarlaken
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5222 ‘enifodng borshcles sl bs equipoed with imckablz ceps. Tre
Separtmant resenvss che right to izke water ssmples 2° any Ume anc 4o
anaiyse tnoee gamplse, or to have thorr faicn and anaiyazd,

6.2.3 Jurace water quality and feachate moritoring network
5231 Bufzce water and isachzte moniicring network for the SHe muast e

maintaiced by the Permil Helder azoordirg fo Tabe 4 1.272) of the Reoos
refored (6 0 condifion 1.1 (&} or subscquan? asoroved vorsions fherscf

6232 Waonitering of treated leachate shall be conducied at lozations whish sha.!
ba anproved by thz Marasger

A2 Background monitoring

3

!
o

falh]

Sampiss from the borebalz where the grourdwater in the borehoie is af an
eXpectad NIgner nydrawic pressure level than the Rydrauic pressuqe laval
of the ground water urder the Sitz, skall be considared as beckground
mcTEsrng

8242 Bacsgound groundwstsr moniorirg musl be condicted durng ezch
monito iy oeeasior. aceording to Tabie 4.2 42) ot taz recot refesed to in
cenditior 1.1 (&} or suhsaquent approvad versions *hareo?,

[m)
0
[ H

Detection monitoring

3]
2

2. Monitoriag for sudace wa'er, Groundwater and Isachafe quality rmost be
condiciec Yor the varizbles lizisd in Tanis 4.2.3.(L) ane & the TEIUShoY

listed iy Tables £ {27z} and 4.2.40a} of ths Rsport refarred t5 'n cordition
11 (8) or stdsaquent epproved versions thersof,

£.2.5  Investigafivo monitoring

f=x}
[
h

-

I, in the opinicn of the Manager, a waler quality variahls = 2y moniionng
poird listed under the retection monitoring pregramime, as -eferred 1o in
condiion B.2.5, shows an incressing rerd, the Psmit Hoider shall inifate &
monthly monioring srogremme for the water qualty varisbles listzd
Annsxure IV,

8.2,

e

Post-ciosurs water monitoring

)
£
ll
0
i

7 Erouncwaior, aumase weisr and s

n moniisiioyg oy Due Pesnl Hoidger,
i @coordsnce Wit conditions 3 2.4 and 8 2 5 must coniinus sas closure of

L))
[+
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e Site and must be mainiained for 2 pariod of 30 years, o T such period
andior frequency 53 may ba cetarmined oy the e Sl

LEAK AND FAILURE DETECTION MOKITORING

The leachate detection wsnﬁ mist o2 monitored o a daily basie for o
ccourrence of eakagss and a gner friaguarey oF mmit ring, 5 asproves
by i%2 KManager Tust be inftistac shoud a leax be suspoctad andior
IcEntied

!nspect"m G fners, whare liners are szccessible, rust be perforred
mothly oy e Permit Holder and bi-anaual'y by an exiarnal coniractar and
"cpr‘“tec annua:ly to the Menaaer.

Liners must be repairad wheon sossible, or replaced whan e LEEsEry, when
Iepection fasts show Jetamra::an ar lza<ng end these comrestive zctions
shali D& periormec to the safisfacton of the Marager.

Soes expased o leaciste shall be subjecled o annual prassure clea 4
whars pessibla

Shouid a leak or fzilure ba suspactad or defectad curirg manitorng ar tasts
peliLimes in gccordsnee with conditions £.2.1 0 623 or gt ary other ims,
it must Be regardsd as an iscident acoar rding to condion 121 and
acdressad accordingly

FURTHER INVESTIGATICNS -

5oin che opinion of e Maneger, groundwsier, surface watsr andior air
pofution Seve ocoirred or may possibly ocour, the Fent Holder —usg
conduct, andsor aszeoin? speciaists o conduct tha fleussszry nvestigations
and implemant addilional monfodng and rerediation measures o he
satisfaction of the Manager

AUGITS
Inlernat audits

Inspections must be conducied weekly ov tha Parmit —alder a3 ceserbad i
e Repord referrec to 0 condton 1.7, fo) and the Tindngs af t.sf:"--:;a
Irspactions must ba gvailzale o the exiernal audiar speoified n conditan
5.2,

cAid 1 AEREVE F.
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£12 Irermal suditing mus? be sorduciad guartery by the Parmil Folder and on
S4CT 2UGH occasen ap offcid! reoort rmust bz comp’ed by the ’ﬁle““.:*
audior fooreps Lhe (ndings of these audis, whics mLEet A a\,falldble tha
external gudicr according fo concticn 12.2.1 and the Ja:“'t.“‘.'lr‘.ﬂt oo
recluest

g2 Exiarnai audits

21 The Farm® Holder must anocint ar indapendent exfernal aucior to audt
tie Site Siannvally and this audiler must compile =n audit repon
doszumeniing the find ngs of the audit within 82 days fom he date of Lhe
audd, whick muet be submittad by tha Permit Holder cocerding io cordition

1222

The audit report inust specificzlly state whather corditions of this Permit 2

adhzred to anc wust include whetier monitoring required in terms of

sondition B of fils peri |13': Soen carrad ont oand whether reazonahie

interpreiation of the datz has 5200 undsrtaken in accordance with condicen
“2 3.1 o this permit,

[ /]
[~.1
P

522 The am‘ju. report mi:st contain recemmeandstions regarding non-complisnce
07 potential nor-comaliznce and must rscommend tarcet cates for fhe
‘molemeniatic of orifizal reconmendations av ha Pamit Solder

EZ. Bazad on the zudit rcao—_, trhe Cermit Holder raust prepars a LILTEITITIS
cetziling farget detes 7or mﬁpleme*“tdtrm ot 2l the recommendations mads,
*v hu:. musl bz submitlsd fo tra Manager a1d {o the exierna; auc for withon
20 days aiter susmission of the zudit repery in accordance wih conditicn
1222

8.3 Deparimental audi‘s and inspecijon

831 Tre Decarment resenes tha Acht to aogit aﬁd, i zjeci ihe Ste af any
Hmie and az suck g f reqqenw 25 the Manager m cidz, nr ‘0 hava tha
Site gucied oy inspectzd

532 The Permil Holdor onust make sny records or docunenlalion ava’ab'e 1o
ke Maracer vpoh reguest. as well =5 any other information e Manzger
T.EY reguing.

o0
Lo
[ #X]

The “indhgs of these audils or inspeclans shall Be made availablz ¢ s
Parmit hodsr and tha Monitartng Committes within 30 dsye of e one of
ie audit or ingpaction. nformation Tom the aacis st be Lrea*:c i
accordance wii the Promolion of Access fo Informstion Aot 2000 (A 2 of
RDODY
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MONITORIMNG COMMITTZE
The Pormit Aclder must take ell regsonabie sleps to raintain and =nsurs

the cenlinuss functoring of the lHolfortein Monisring Conmiles {in Sis
Fermit referad Lc: as H* ‘rdonitoring Commitaes™) for the normal coergive
ielime of the 34z and for & period of 2° feast two years siter *he closurs of

2 Sile, orsuek iengar period a8 may be determinad by the Nanager

zral be repressriative of relavent |[‘|f-’2[53f’_ed
ay cans’se of atlzast he folowing persons

The Moniloring Committes
ard zfectad persons ard o
Permit Holdar endior his appointed consuitant(s) or advizoris);
redresentative(s) of ithe Health, Snvironment andior Wase
Lenariients of the relevant iocal autharfhy,;
apressitativels’ ol (s Separiment;

[

'\.'ﬂJ‘
L
Lt

ko)

{c)

{2)  rapescrtativels) of the Provivcial Government responsisle for
wasle manajamen: and envirormaentzal funciions; znd
(2} atleasi 3 (hres) perscns/naries, or thair “epresamatives elociad

2y the local residanis

1 e Moritoring Comrittes snall mset 2t ioast once every threq months and
not later inen 20 cays afisr the external audd report spe::rled i sendiicr
€ 2 i2s neen submitied according o C-:IF-CII.IDH 1222

The Parmit Mo'der mirst kesp minutes of all mestings of the Montoring

Commities and distribuia these minutes to al xembers of e Monitoring
Commities within 30 days sfler the meetng

ANALYSIS OF SAMPLES

Tre Pormit vlolder must ensurs faf al smisies tgker in sccordanoe wit-
cangdition 8, are-

aﬂaivssd h'}f 3 lgborstory acorsdited 2y the South Afdzan Natioral
Aocreditation Systern (SANASY and
sooording Lo the metFads pressribed in tarmis of Govarmnment Notce S51 of

15 May 1984, or arother method of aralyss for which wrtten soproval has
been cotainsd from the Kanager,

Il.
AN
[ h g
PEVIAT )
ML
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RECDRDING

Tre ~ermit Holder rmust ksep records of afl wiier menionag deta jn the
format depiclad in Arnexiss VI as wel 33 from ar gualty =rd gas
moitloring conducizd n acoordance wih condor &

The Fermit Holder musi keep sscords of “hz “sllowirg fcr al wasie
d—"pn’.“"IT d nnoihe 2ie and must updats all the informeton referred Yo in
ANTEXUE Y e an annuzal basis:

(=) Gdle and tme of srmival of the waste a2 e Sia;

(b} gereraicr (zource of the wasta);

{C) mass cr volums of the snecific waquc:'

(d) tvoe, classificeton and com mEssiion of the weste, with & sepa-ate list
of hazardous companceais where ihe compaosition s not evidant from
the hame of the waste;

) any specified pre-lreafmant orocedures ardior methos of disposal o '-
Wiz e waste was subjeciac before Hs IZ.’[:;’JDSB| WAS [erifos oo
ine Site; and

i halocation of ercapsiisted wasle within the itz

Safe dissosa. cerfificz’as must be lssued in fre name of tha gensrator

Records must be kept of all tesis and inspectiors conductad in accorcanoss
with condition 5.3,

REFORTING
KHeporting of inciderts

The Permic Heider must, within 24 hours, notify the Manzsger of the
osourrencs of detecion of any iidant on the SPe, or nciderts) to the

woerstion of the Sle, wiich has the Jotania to caLss, of has causec waler

poiiution, poliution of the environment, heakn misks or "uisancs cond®ions

The Permit Halder must, within 14 days, or a shoer cerod of tme, if
specdiad by the Depadmant, fom th’* stourrense or detection ol any
ncicen: refzred fo in condition 1241, sibrrit an =ston plen to tha
satisiaction of the Manager, which shail |n-,;ud=- a cetsited “mea :::uecue of
MSEELeS Ehen -

(2] comesthe ivpact rasulting fom t9e incident

B oreventthe incidaat from ”E]_F-“r'lg any further impasts; ang

(¢! prsvent arecuvance of 2 stmiar incidan

In the evant i _t M2251res ceve not desn |mplcmarted wiihin 21 G?; t
' 5 impacis catsec by the incicen: raferrad ‘o0 in condificn 17 1.9 oo
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measures wihich have peen mpemeried are hacequats, the Dess-men
may ‘mpleman: ine necessary measurss at ke cost 2nd _-"isk o the Faimi
Holde-

Tﬁe Fewit I—'i::a'd:-r s t *;13_:} an incdent report and compairts reaiste-)
biz 10 voih exicmal and Ceparimanis) auditors
ﬂdr ne eraujee o thbr alid [5

Audit reporis
Allinternal audit reparts referrac ta in condifior 8 1 must Bz macs avalabfe
i the external auditor retorred to in condition B 2.

Each extemal auct report rﬂra red toin concdton 2.2 must be submiitad o
the Wanager ard ths Maontering Commiites within 14 davs from the dafe on
which lne e:-:terr.al guditer finalisad the aucit repo-t

Other reports

The information required in ferms of condton 6 must be eported bz the

Managsr, in the Toranat specified in condifion 11.1 wiare aoplicanls, wihin

a period of 30 d:t}-’c. or less llowing the completion of anaiysis o° e

szmples. The information must a'ec be compllsd into & tren J repor, which

rmust contzin 2 grjpn inal prese“" alion of al resulls vbilainad peviousiy at

any spec fic point, as wall &5 an inersratation and discussion of the resy s
of each menionirg oncasicn.

Should the resulis of analysis recuied i terms of condition 8 show *hat 2
sanificant sk ﬂx'qf ke information should be rszored to the slanager
witrin a period o7 7 cays folowing the analysis of tre sam zles

The informaton requred In terrs of condton 172, must ba susmitted <o
the [ﬂdnage. within a period of ong year from the date of isso ing of this
Fermi: ans anntally thereatar

ne Report refarred to in condliion 7.1 (3) must ba reviews srnnualy and
be updstea ¢ reflect doveiaprent on Site and must bz suboiitad o the
hznager icr approval. Monitoring ss specified in conditian g Tust he
condlctes ascercing o the Updaied approved ~zport

“he Repor refared 1o in cordiion 1.7 45) must ke reviewes anrually 2nd
upda-ed if necessary. Th2 updatad repot muet 2e submiEoc to the
Manegzr for aporoval,

dhe Fermit Holoe: must susimit & writtan repon o the WMan 5080 fagading
any ceviation: rom plars zncicr opsration srocaduses Sesofbad - this
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SRt ard must obialn witan parmission from the Maracer osfore =on
devialions may be implemeniad,

FREHABILITATION AND CLOSURE OF THE SITE

The FPeimit Holder must rehz-itata tre Sie, o ary portion thoreof, in
ecocordence with a rehzaoiiitation plan, which musi be subrifed 1o iko
Marager for approvel st least one vear pricr ic the intended closure of the
agtd
= T

Tz Permit Holder must, ot Jeast 120 davs Lrior o the nfenced elnsnra of
e Sits, or zny porticr. tharecf, actfy the Managsr by registersd mail of
such intentaon and stbmit a1y Tinal rekakiization Elats or amencmants for
HER=I e =i

mmsdiataly fo lowing the cessaiian of operst'ons with <ha irientior o close
e Sits, or ary porion therect, the surface of the Site must be cajped with
an interdin capping as approved by the Marager and ‘he Siz must he
maintainad in such 2 way that-

e sufacs renofl of iginwatar 1s enstred;

ir  comizmination of sformwata- is pravented: _

Wi maobiscis o matstizl which may hamper e rafanikztion of tha Site
are orésent and

(3] {iitle or no ercsion ocayre,

{2} ihe formation of peols dus o rain is prevented;

until the approved rerabilitaicn pan -eferred i in concition “31 s
compleiay implamantad

The Pemit Hoider shail be responsiole jor the Site. or 13 impacis on the
erviranmrent, af'ar nsersticng on the Sike have cooses

EENERAL
“his Permit is oot ransforakle.

ke Dermiz must ool be construed as exarpting the Fermid Holder from
compniiance win the crovisicne of tha Natoral Bvirormears; Management
Aok 1238 (Act 107 o7 1888), Healih Act, 677 (ArT B2 of 12773, the Mationai
Watar Act, 13098 (Aot 38 of 1998), ta Vccupafiona: Heath snd Safetv Act,
TEER (At 85 of 189E) oihar sections of the Ervirenrent Consarvaion At
1984 (Act 72 of 1838 or any sther zpalicable aul, urdinancs, reguiaficn o

-

b }'I_i 2,
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Al veports aod resulis $at sholé be subim ied o ke “*1_—,*1&;":.’ o tens o
tis Parrm'l shouid aiso be submized o the Gaiteng Srovinc'al Sepanment
for the Ervirorment

The Permil doldér must provide the Manager wis any nfarmasisn whizk qe
may reqlrs W 2natlz him o fUlill ths ohacfive of the Envirenrant
Conservatizt Ao 1883 (A 73 of 1939 for waste disposs: TUTRoERs

The Pomil Eolcer must make adecuate firancisl crovision for the ciosss
enic renaniliaion o the Site and proof of $his must os subrited to tha
Managar oi an =nnusl besis.

The Perrait Heldsr must inform the Manacer of any =orermorts oo
comtracts whicit are snterzd inle arnd whico might affect ary asnect of the
Fearm:t,

=hould rensgraszion of any conditon of this Permit ot be reclified to the

sauisfaction of The Manzger, tris could rssult in the Dermit boing t2rminaied
by the Kinistar,

THis Paimil reclacze all pravious Pamis imousd i tormz of sechon 2 20015 of
the Ervironment Corsanvation Act, 1982 (A2 72 of “659) for the operazcn of
this Site

=fI‘f'llh.! ST':,R e 'Jh'f’u CRAFFAIRS AND FCRZSTRY

(% %.-'r i i—/ Mﬁyﬁ!"
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ANNEXIIRE |

PERMISSIBLE WASTE:!

WASTE WHICH MAY BE ACCEPTED ON THE STE BUT NOT DISPOSED OF ON SiTE

PRIOR 7O TREATIENT:

CONDITION 2.1,

Viesle where speciiic control hes been estabished in larms oF the Nuolegr Enao
Aot 1283 (Aot 1237 of 1263,

iaste typas conrollad in terma of *9e Vinorals At 1551 {Act 80 of 1937 and &
=lectricity Act, 1887 {Act 41 of 1887), unloss wrton permisgion nz2s hesn obtainad
~oim the Manages Wasle Discharce and Cisposal

[&]
=
Jd

Wasie with the following hezardous charasiarstics, unless e wasts has heen reatos
0 emove these characterisdog:

ammakie wastas, with o closed cUp fash point less han 6070,

waste for which the pH of Re wasle or *he PH of a 11 whe excract wik waier are

beicw pH B or shove pH 12;

explosive waste, 1.e. 2lsss 1 or containing a substancs tha' can react wilh Wae”, air or

otherwasie ag defined ir SARS 0228: 1805

COMEr2sssd gasses, a2 Cizeg 2 25 dafined ir SARS 0230 1295,

racisaciive with a specific activty of Sregter nan 7L Baly, L Class T oas defined n
AZS G228 1885, and as reguiated in terms of the Nuclasr Enzrgy Act (Aot 751 of

1253) and the Focurdous Substznces act Aot 18 of 19730

Aoy hzafhoare sk waste unless it has been iremad with a treatment toghnology
stpparted by the Depariment to render the healficars risk wasle unrecrarisatla and
slerile,

Scheduled pharmassutical products must be dispcsed aecoreing 1o the Minimum
eqdirements aad the requirsmiznts of Section 27 of *ha Megligtions mada in f=rms

2l the Madicines and Reizad Substances Control Act 1885 (Aot 107 of ©365) as
amenced 2003

Asbestos wase urless i has ceer packes it special plestic 3205 1 aceordsnos with
Te Asbeslos Regulstions No 440 I the Government Sazelle Number 23105 dated
10 February 2005
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ANMNEXURE N

S GIAL OF PHARMACEUTICAL WASTE CONFISCATED BY THE SOUTH AFRICAN

FOLICE SZRVICE

CONDITION 2 2

[n2 Fomit Solder shall ensure that she sackets and containers siall se Groken,
puncired or opznec to ensure Srat the contenis will come o oortact with ofher
waste ard leachaie whan ro-dieposec on the Site

~he wasts shall be disposed of ints tranches of at least 4 metros deep, com by
mechanica roeans, snd filed Witk lzachale which has been fregied with af lasst © 070
kilcgrams of caustic soda. Tre wasie shal be propery mixad nto ithe alkaing
:zachain o affectively desiroy its waste,

Trarches should ba flled with cther waes ard sompzcied immediatery after disposal.

The Permit Holder shall ensure the! the haridiing and disposal of the wasts will be
dane uncer e suserision of the South Afrcen Police Servico

Al wonders coming ine confach with the wasts during transpat and dispesal shall be
2qlinaad with suitable protective ~othing.

JSewlled recorcs shall be kept of the puantity and types of wasta, date received ang
cate Gizoosed and ievorlad to the Manager Waste Uectarge and 2isposa after the
TLeposalhas been complatac.

Jaiailed 'ecords shall be kept of the pasition ang placerrant of the oharmasaufical
wese within the waste body. This information shall be submitted i the Wehager
“Wasta Cischarge ard Disposal within six wiesks of e cate aF this merms smendmen?
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ANNERURE i

WATER QUALITY REQUIREMENTS TO WHICH UNCONTAMINATED RUNOEE WATZR

MUST COMPLY BEFORE DISCHARGE INTO TEE ERICSO N DA

CONDITION 5.1 3

Crerica oxygan demand (SO0 in mgh)

- Hlanganass (Mi i mgd)

i Slonate (304 in mgl;

—hicide (01 in madh)

L

Aluminivm (Al im mod)

Ammisniz gl N <05
wran (Fe in mgi <05
Wzgnesium g s gl < 30

Nirale (NDa a3 o0 NI

hoschate (PO, in med)

s sod.um (e in mgé)

Flaoride [Fin mgi

i
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1 INTRODUCTION

1.1 Project background

Medupi Power Station is a greenfield coal-fired power station that forms part of the Eskom New
Build Programme and is located about 15km west of the town of Lephalale in the Limpopo
Province.

The Medupi Power Station (MPS) has an installed generation capacity of 6 x 800 megawatt
(MW) units and utilises a supercritical boiler and turbine technology designed to operate at
higher temperatures and pressures, which allows for better efficiency of the power station. The
result is an improvement of approximately 2 percentage points on the plant efficiency which
equates to a reduced coal consumption of approximately 1 million tons per annum.

In coal-fired power stations electricity is generated through combustion of coal. Coal is
composed, primarily, of carbon along with variable quantities of other elements, chiefly
hydrogen, sulphur, oxygen, and nitrogen. When coal is burned, the sulphur combines with
oxygen to form oxides of sulphur (SOx), which include Sulphur Dioxide (SOz) and Sulphur
Trioxide (SOs) (Eskom Holdings SOC Limited, 2017). Stringent air quality regulations have
been implemented worldwide to combat the emissions of SOy. Since the major emission of SOy
is by coal-fired power stations, removing sulphur from the flue gas is a common technique for
reducing these emissions (US EPA, 2016).

In response to the Eskom Air Quality Strategy, requirements of the MPS’s Air Emissions
Licence (AEL) and funder requirements, the MPS units have been designed, and constructed,
with provisions incorporated into the space and equipment designed to accommodate the
installation of the wet limestone Flue Gas Desulphurisation (FGD) system. Each of the six
generating units of the Power Station operates independently, while common facilities for all 6
generation units are provided for electricity, water, coal supply and coal combustion waste
disposal.

1.2 Existing authorisations, licences and approvals

The MPS received the station’s AEL in 2012. The AEL contains conditions that require the SO»
emissions from the Power Station be reduced by more than 90%. This is one of the key
reasons for the initiation of the FGD retrofit project. All existing authorisations, approvals and
licences received for the Medupi Power Station are summarised in Table 1-1 below.

ZITHOLELE CONSULTING
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Table 1-1: Existing authorisations, approvals and licences issued for the Medupi Power Station

Authorisations / Permits / Licenses Authority Reference Applicable legislation/ code of practice

Medupi Power Station Record of Decision (ROD) DEA 12/12/20/695 ECA (73 of 1989); GNR 1182 & 1183
Afguns Road ROD DEA 1211212011179 ggg/;A (107 of 1998); EIA Regulations 2006; GNR385, 386
Raw Water Dam & Pipelines ROD DEA 12/12/20/11139 NEMA (107 of 1998); EIA Regulations 2006; GNR385, 386
Raw Water Dam & Pipelines ROD Amendment DEA 12/12/20/11139 NEMA (107 of 1998); Environmental Authorisation

. I . NEMA (107 of 1998); Environmental Authorisation; EIA
Environmental Authorisation Raw water Dam & Pipeline DEA 12/12/20/2069 Regulations 2010: GN R. 544
Telecommunications Mast ROD DEA 12/12/20/1228 NEMA (107 of 1998); EIA Regulations 2006; GNR385, 386
g:‘r’r']r:g?ee”ta' Authorisation for the Coal Stockyard on Ash f o 14112116/3/3/1/531 NEMA (107 of 1998) as amended
Ash Dump Waste License DEA 12/9/11/L50/5/R1 NEM:WA (59 0f 2008)
Enwronmgntal Authorlsatlon for the Pollution Control Dams DEA 14112/16/3/3/2/666 NEMA (1_07 of 1998)Listing Notice 1 and 2 (GNR 544 -item 12
and associated infrastructure and 545 item 3, 15)
Coal stockyard (coal supply conveyor alignment) DEA 12/12/20/695 NEMA (107 of 1998) as amended
Amended Medupi Atmospheric Emission License LEDET 12/4/12L-W2/A3 NEM:AQA (39 of 2004)
Kﬁ;ﬂﬁtgg1\/7vater Use License for the Medupi Power Station, DWS 01/A1042/ABCEFGI/5213 | NWA (36 of 1998)
Water Use License for additional dams and C&! DWS 07/A42H/1G/6425 NWA (36 of 1998)
Eskom ash dumps designs: Medupi ash dump 1-2 vyear,
Excess Coal Stockyard, temporary coal storage area and | DWS Letter 348-859600 NWA (36 of 1998)
temporary effluent containment paddock
Kroomdraai borrow pit permit DMR 114/2009 MPRDA as amended
Grootvlei borrow pit permit DMR 113/2009 MPRDA as amended
Tree removal permit (Eenzamheid)- Ash Site DAFF 200 - 163625 National Forest Act (84 of 1998) as amended
Tree removal permit (Eenzamheid)- Haul Road DAFF 200 - 163626 National Forest Act (84 of 1998) as amended
Tree removal permit (Turvlakte, Naauw Ontkomen, Hangklip,
Kroomdraii, Kuipersbuilt and Grootvallei) - Medupi Power | DAFF 200 - 163627 National Forest Act (84 of 1998) as amended

Station
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1.3 Details of the proponent

Eskom Holdings SOC Limited (referred to hereafter as Eskom) is the largest South African utility
that generates, transmits and distributes electricity. Eskom supplies approximately 95% of the
country's electricity, as well as about 45% of the electricity used in Africa. The utility is the
largest producer of electricity in Africa. Eskom plays a major role in accelerating growth in the
South African economy by providing a high-quality and reliable supply of electricity.

1.4 Details of the EAP

Eskom appointed Zitholele Consulting (Pty) Ltd. to undertake the regulatory Environmental
Authorisation (EA), variation application for existing Waste Management License (WML) for the
Ash Disposal Facility, and Water Use License Application (WULA) processes for the proposed
Medupi FGD Retrofit Project. These processes are being undertaken independently as separate
processes.

Zitholele Consulting (Pty) Ltd. is an empowerment company formed to provide specialist
consulting services primarily to the public sector in the fields of Water Engineering, Integrated
Water Resource Management, Environmental and Waste Services, Communication (public
participation and awareness creation) and Livelihoods and Economic Development. Zitholele
Consulting (Pty) Ltd has no vested interest in the proposed project and hereby declares its
independence as required in terms of the EIA Regulations. Table 1-2 provides the details of the
Environmental Assessment Practitioner (EAP).

Table 1-2: Details of the Environmental Assessment Practitioner

Details of the Environmental Assessment Practitioner

Name and Surname Mathys Vosloo

Highest Qualification Phd Zoology

Professional Registration Pr.Sci.Nat. (400136/12)
Company Represented Zitholele Consulting (Pty) Ltd.

Building 1, Maxwell Office Park, Magwa Crescent West,

Physical Address Waterfall City, Midrand

Postal Address P O Box 6002, Halfway House, 1685
Contact Number 011 207 2079

Facsimile 086 674 6121

E-mail mathysv@zitholele.co.za

1.4.1  Expertise of Environmental Assessment Practitioner

Dr Mathys Vosloo graduated from the Nelson Mandela Metropolitan University with a PhD in
Zoology in 2012, after successfully completing a MSc in Zoology and BSc (Hons) in Zoology.
Dr Vosloo is a member of the International Association for Impact Assessments (IAIA) and is a
registered professional natural scientist (Pr. Sci. Nat.) in the field of Ecological Science with the
South African Council for Natural Scientific Professionals (SACNASP) since 2012.
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Dr Vosloo has been involved in electricity generation, transmission and distribution projects and
their potential impacts on the environment for a large part of his career. Dr Vosloo has gained
extensive experience in managing integrated environmental authorisation processes and has
successfully managed large projects through the phases of EIA in terms of the National
Environmental Management Act, 1998 (Act No. 107 of 1998) and National Environmental
Management Waste Act, 2008 (Act No. 59 of 2008). Dr Vosloo has also been involved in Water
Use Licensing as a component of integrated authorisation processes.

Dr Vosloo has a comprehensive understanding of the relevant environmental legislation and
works intimately with specialist consultants to ensure that potential impacts are accurately
identified, assessed and mitigated. With his experience in similar projects, Dr. Vosloo is ideally
positioned to manage this environmental authorisation process with integrity and independence,
while advising the client toward alternatives that have less potential for environmental impact.
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2 PURPOSE AND OBJECTIVES OF THE EMPR

The preparation of an Environmental Management Programme (EMPY) is recognised as a tool
in Integrated Environmental Management (IEM) to mitigate or minimise negative impacts and
enhances positive impacts of a proposed development on the receiving environment. Typically
an EMPr document is aligned to the project life cycle addressing each project phase i.e. the
Planning / Pre-Construction, Construction, Operation and Decommissioning phases.

An EMPr provides a link between the impacts predicted and mitigation measures recommended
within the Environmental Impact Assessment Report, and the implementation activities of a
project to ensure that these activities are managed and mitigated to prevent unnecessary harm
resulting from impacts to the receiving environment.

An EMPr, in the context of the Environmental Impact Assessment (EIA) Regulations (2010)
under which this application was made, takes a project from a high level consideration of issues
down to a detailed workable action plan that can be implemented in a cohesive and controlled
manner.

2.1 Purpose of the EMPr

Construction and operation of the MPS is being undertaken subject to an existing EMPr
(September 2010) authorised in terms of the Record of Decision for the MPS, as well as
addenda to this EMPr resulting from the authorisation of additional construction activities such
as the addendum to the MPS EMPr for the proposed pollution control dams and associated
infrastructure at the MPS ash dump and coal stockyard (Savannah Environmental, 2013).

This EMPr addresses the construction and operation of additional infrastructure associated with
the operation of the MPS within the power station’s operational footprint and therefore serves as
an addendum to the existing EMPr for the MPS.

The purpose of the EMPr is to ensure continued improvement of environmental performance,
reducing negative impacts and enhancing positive effects during the construction and operation
of the proposed infrastructure. An effective EMPr is concerned with both the immediate
outcome as well as the long-term impacts of the project.

The objectives of this EMPr can be articulated as follows:

e To outline mitigation measures, and environmental specifications which are required to be
implemented for the construction, operation and maintenance phase of the FGD system in
order to improve overall environmental performance and compliance during these phases.

e To identify measures that will optimise beneficial impacts during the project phases.

e To ensure that the proposed activities associated with the FGD system does not result in
undue or reasonably avoidable adverse environmental impacts, and ensure that any
potential environmental benefits are enhanced.

ZITHOLELE CONSULTING
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e To ensure that all environmental management conditions and requirements as stipulated in
the resultant Environmental Authorisation (EA) are implemented throughout the project life-
cycle.

e To ensure that all relevant legislation (including national, provincial and local) is complied
with during the project life-cycle of the proposed project.

e To identify entities who will be responsible for the implementation of the measures and
outline functions and responsibilities.

e To specify a monitoring programme / mechanisms for monitoring compliance to the
approved EMPr and EA, and preventing long-term or permanent environmental degradation.
The monitoring programmes in this EMPr will be subject to the approval of the Department
of Environmental Affairs (DEA) and aligned with the conditions of the EA once authorised.
Once approved, the monitoring requirements must be captured in the power stations
Environmental Management System (EMS).

e To facilitate appropriate and proactive responses to unforeseen events or changes in project
implementation that was not considered in the EIA process.

2.2 Applicable documentation

The development of the Medupi Power Station (MPS) has resulted in a suite of environmental
documentation governing the management and mitigation of all potential and real impacts
identified for activities taking place during the planning, construction, operation and
decommissioning of the power station. Since the proposed FGD system, rail yard and
associated infrastructure will occur within the footprint of the MPS and will form part of the
operation of the power station, the following environmental documentation is also applicable to
the proposed FGD Retrofit project, and must be read in conjunction with this EMPr:

¢ Final Environmental Scoping Report for the proposed new Coal-Fired Power Station in the
Lephalale Area, Limpopo Province (Bohlweki Environmental, November 2005).

¢ Final Environmental Impact Assessment Report for the proposed new Coal-Fired Power
Station in the Lephalale Area, Limpopo Province (Bohlweki Environmental, May 2006).

e Scoping and Impact reports related to all additional authorisations.

¢ All Environmental Authorisations, licences and permits that have been issued or granted to
the MPS, as per Table 1-1.

e Generation Primary Energy Division Primary Energy (water); Medupi power station technical
report.

o Eskom’s operational specifications (refer to Appendix C).
e The Medupi Power Station EMS, as amended, which include :
o Medupi Environmental Policy (200-73979)

o Procedure for the identification and assessment of environmental aspects and impacts
(200-73975)

o Environmental legal and other requirements (200-73977)

o Medupi EMS scope and manual (200-73971)

o Environmental training, awareness and competence (200-73973)
ZITHOLELE CONSULTING
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o ldentification and application of environmental operational controls (200-73969) and the
individual operational controls emanating from this procedure

o Health, Safety and Environmental Communications procedure (200-38432)

o Environmental Performance Monitoring and Measurement Procedure (200-73970)

o Handling of HSE non-conformities and corrective and preventative action (200-38426)
o Health, Safety and Environmental incident management procedure (200-10506)

o Health, Safety and Environmental audit procedure (200-38428)

o Management Review procedure (200-73968)

This EMPr has been compiled in accordance with Section 33 of the EIA Regulations of June
2010, as amended, in terms of the National Environmental Management Act 107 of 1998. It
must further be noted that the stipulations of Appendix 6 of the EIA Regulations of 2014, as
amended, in terms of the National Environmental Management Act 107 of 1998, have also been
considered to ensure that the EMPr complies with the intention of the latest regulations.

The EMP is a dynamic document and may be updated as and when required throughout the
life-cycle of the proposed FGD retrofit project. This EMPr will furthermore be updated to reflect
any authority decisions or requirements communicated during the EMPr approval stage, or as a
result of any substantive amendments to the EMPr requiring authority approval thereafter.

In the event that a conflict of interpretation arise between this EMPr and EA to be issued for the
FGD retrofit project or any other existing authorisation of approved EMPr, the stipulations in the
EA or approved document shall prevail over that of this EMPr, unless otherwise agreed by the
Department of Environmental Affairs (DEA) in writing. Similarly, any provisions in current
legislation overrule any provisions or interpretations within this EMPr. Any determinations on a
conflict must be amended accordingly to ensure consistent and appropriate implementation.

2.3 Structure of the EMPr

This EMPr is specific to the FGD plant, but will serve as an addendum to the Medupi Power
Station EMP Revision 2 (September 2010), has been developed as a set of environmental
specifications which are appropriately contextualised to provide clear guidance in terms of the
implementation of these specifications for this proposed project.

This addendum to the approved EMP for MPS must be read in conjunction with the EIA Report
for the Medupi FGD Retrofit Project (February 2018), as well as relevant sections and
appendices of the Medupi Power Station EMP Revision 2 (September 2010).

This EMPr has therefore been compiled to address site-specific and project-specific
requirements of the proposed project within the MPS development footprint, while general
specifications for the management of construction and operational activities as stipulated in the
Medupi Power Station EMP Revision 2 (September 2010), relevant addenda and MPS EMS
have not been repeated.
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3 ENVIRONMENTAL GUIDELINES, LEGISLATION AND STANDARDS

Acts, standards or guidelines relevant to the planning, construction, operation and
decommissioning of the Medupi FGD, rail yard and associated infrastructure were identified
within the EIA process undertaken and is summarised in Table 3-1 below.

Table 3-1: Applicable legislation, programmes and guidelines

Act, Policies, Programmes and Guidelines

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

Environmental Impact Assessment Regulations, 2010 (GN R 543 — 545)

National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004)

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

National Water Act, 1998 (Act No. 36 of 1998)

National Heritage Resources Act, 1999 (Act No. 25 of 1999)

Hazardous Substance Act, 1973 (Act No. 15 of 1973)

National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004)

National Environmental Management Protected Areas Act, 2003 (Act. 57 of 2003)

Water Services Act, 1997 (Act 108 of 1997).

Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983)

National Forests Act (No 84 of 1998) and regulations

Infrastructure Development Act, 2014 (Act No. 23 of 2014)

National Road Traffic Act (Act No. 85 of 1993) (NRTA) and National Road Traffic Regulations,
2000 (GN R225, 17 March 2000) (NRTR)

National Key Points Act, 1980 (Act 102 of 1980)

Fencing Act (No 31 of 1963)

Occupational Health and Safety Act, 1993 (Act No. 85 of 1993)

Hazardous Substances Act (No 15 of 1973) and regulations

National Development Plan 2030 (NDP)

NEM:WA: National Waste Management Strategy (GN 344 of 4 May 2012)

Limpopo Environmental Management Act, 2003 (Act No. 7 of 2003)

Lephalale Local Municipality Final Integrated Development Plan (IDP) 2017/2018

Lephalale Local Municipality Draft Spatial Development Framework (SDF) — May 2017

Lephalale Local Municipality By-laws

White Paper on Environmental Management Policy for South Africa (1998)

National Biodiversity Strategy and Action Plan (NBSAP)

National Aquatic Ecosystem Health Monitoring Program (NAEHMP) & River Health Program
(RHP)

National Freshwater Ecosystem Priority Areas (NFEPA)

National Water Resource Strategy (NWRS) 2

Limpopo Conservation Plan version 2, 2013

It must however be noted that the proposed FGD infrastructure, including the rail yard and all
associated infrastructure and structures, fall completely within the footprint of the MPS. As
such, the Eskom Medupi Power Station legal register, which is to be updated on a regular basis,
shall be referred to and will be applicable to all phases of the proposed Medupi FGD Retrofit
project to ensure compliance.
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4 DESCRIPTION OF THE ACTIVITIES

The activities and infrastructure associated with the construction and operation of the Medupi
FGD Retrofit project are summarised into a basic process flow diagram and is presented in
Figure 4-1 below. Brief descriptions of the infrastructure and activities associated with this
process are discussed in the following sections.

4.1 Rail Yard (Block 1 & 2)

Limestone is purchased off-site and is transported to the MPS by rail and/or road. The
limestone will be offloaded at the proposed limestone storage facility, which includes a rail
siding and road access, located south-west of the 6 power generation units within the MPS
footprint. Infrastructure associated with the railway yard and limestone / gypsum handling area
include:

¢ Limestone will be initially delivered by road and will be delivered to a truck offloading facility
in close proximity to the Limestone Stockyard.

e Rail infrastructure proposed parallel to the existing Thabazimbi — Lephalale railway with a
proposed siding take-off point situated at kilometre point 107+250m. The runoff line will
leave the mainline approximately 1.8km west of the entry point to the railway yard/siding.

e Linear-type yard layout configuration with six lines parallel to each other and split into two
separate yards (limestone offloading and gypsum loading) linked by means of a locomotive
run-around line.

e Limestone offloading facility: Tippler Area building will include side dispensing tippler, a
limestone rail, truck offloading area and separate receiving area, Tippler for “tipping”
limestone onto an underground inclined conveyor, limestone transfer house and emergency
limestone offloading area at the stockyard. Excavations up to 15m deep will be undertaken
during construction of the Tippler facility.

o Gypsum will be routed to the Gypsum storage facility in close proximity to the railyard, while
the other by-products from the FGD process, i.e. salts and sludge, will be temporarily stored
in close proximity to the WWTP within the FGD infrastructure footprint. Gypsum storage
loading facility will include gypsum reclaim hoppers that receive gypsum from the mobile
reclaim equipment and discharge to the gypsum reclaim belt conveyor, which in turn
discharges to the inclined gypsum belt conveyor. The inclined gypsum belt conveyor then
discharges to the bin at the loading facility that feed the rail wagons with a controlled
discharge.

e Administration building and operations tower for Eskom and a Services Provider’s
personnel.

o Diesel locomotive workshop, utilities rooms and ablutions. This workshop area will have
approximately 600m? service space for the shunting locomotive, various offices and store
rooms (180m?) attached to one end of the building.
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Figure 4-1: Basic process Flow Diagram for the FGD process at Medupi Power Station
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4.2

Two Diesel Storage Facilities (each can be approximately 3.6m in diameter and 3.0m in
height) with a maximum installed storage capacity of 28 000 litres each, in two above-
ground horizontal storage tanks, and will be bunded. One of these tanks will service the
shunting locomotives while the other will service the Emergency Generator, and located at
the rail siding area and the FGD complex area, respectively. A covered road tanker
decanting area will be located alongside the bunded area. There is a third diesel tank in the
FGD common pump building, the capacity of which is significantly less than the other two
tanks.

Security office and infrastructure: A security office will be located adjacent to the fence line
at the western extent of the proposed rail yard where the proposed rail infrastructure ties in
with the existing rail network. The existing service road fence will be used as the boundary
fence to the rail yard.

Conveyor infrastructure to transport limestone to the FGD system, and gypsum from the
MPS to the rail yard or waste disposal facility.

Sewerage and effluent management infrastructure: The security office, locomotive workshop
and administration building will be served with ablution facilities with a sewerage
conservancy tank system with capacities of 3200¢, 8500 and 8500¢, respectively.

Associated infrastructure (water, storm water, and lighting): Storm water channels and
structures are designed to provide a division between storm water and the dirty water from
the gypsum loading facility. Dirty storm water from the gypsum loading facility will be
collected into an independent concrete channel and underground pipe network that will drain
to the proposed Pollution Control Dam (PCD) that will form part of the FGD infrastructure.
The estimated run off contribution to the PCD is expected to be 0.05m3/s for a 1:20 year
return period. Eskom will provide the required power supply, while the rail yard mini
substations will be constructed in accordance with Eskom’s specification. PCDs will also be
provided for the salts and sludge storage facility. The Medupi plant operates with two
separate water networks supplying fire water and potable water. The water network required
for the rail yard was designed to tie into connection points within the existing water network
of the MPS.

Limestone preparation (Block 2)

The limestone handling and conveyance will include the following infrastructure:

Limestone stacking conveyor;

Limestone storage area;

Emergency limestone offloading area;
Limestone reclaim conveyor;

Limestone and gypsum handling substation;

Storm Water Pollution Control Dams. The conceptual storm water management design has
resulted in two separate PCDs being proposed in this area. It is also proposed that each of
these PCDs is portioned to cater for maintenance activities in the future.
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¢ Lined channels for diversion of dirty water to the Pollution Control Dams.

Limestone is conveyed to the limestone preparation building where it is heated and milled to
produce pulvorised lime, or Quicklime. Quicklime is then combined with water to form hydrated
lime, or Slaked Lime, in slurry form for input into the FGD system. The Slaked lime slurry is
pumped to a lime slurry feed tank from where it is pumped, via piping, on the elevated FGD
utility rack to each absorber for utilisation in the FGD system. Infrastructure thus includes a
limestone preparation building, lime slurry feed tank, and piping on an elevated FGD utility rack.

4.3 Input materials and processes (Block 3)
Input materials to the FGD process will include:

e SO; laden flue gas received from the each generation unit. Untreated flue gas leaving the
existing ID fans will be diverted to the absorber inlet, via additional ducting system;

e Process water received from process water tanks (two operational and one backup for
redundancy);

e Oxidisation air; and

e Lime slurry (Slaked lime) received from the limestone milling and preparation plant.

4.4 Wet Flue Gas Desulphurisation (WFGD) system (Block 4)

The FGD system includes infrastructure that is located within the previously cleared and
transformed footprint of the power station. Infrastructure includes:

e An absorber unit associated with each of the 6 x generation units;

e Each absorber unit will include a flue gas duct, absorber tower, absorber pump building and
absorber substation;

e Absorber drain and gypsum bleed tanks associated with each cluster of 3 absorber units,
i.e. absorber units 1 — 3 and absorber units 4 — 6;

o FGD above-ground elevated utility racks containing piping to direct fluid from and to relevant
systems within the absorber area.

4.5 Treated Flue Gas (Block 5) and evaporation (Block 6)

Treated flue gas is redirected from the absorbers via the flue gas ducts back to the chimneys for
release with much reduced SO, content. During the process evaporation losses are incurred.
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4.6 Gypsum dewatering, re-use or disposal (Block 7)

4.6.1 Gypsum dewatering and conveyance

Gypsum will be produced from the FGD process as a by-product of the wet scrubbing process.
Slurry will comprise gypsum, a mixture of salts (Magnesium Sulphate (MgSO.) and Calcium
Chloride (CaCly)), limestone, Calcium Fluoride (CaFz), and dust particles. A refinement process
is carried out to separate and dewater the gypsum. Effluent is directed to the Waste Water
Treatment Plant (WWTP), the overflow of the gypsum dewatering hydro cyclones goes to the
waste water hydrocyclone (WWHC) feed tanks. The tanks are located in the gypsum dewatering
building. From the WWHC feed tanks, the water goes through the WWHC where the underflow
is directed to the reclaim tanks and the overflow to the Zero Liquid Discharge (ZLD) holding
tanks. The ZLD holding tanks feed the WWTP.

Dewatered gypsum is transported via conveyor either to the existing Ash Disposal Facility (ADF)
or to an offtake point where it is diverted to a storage facility from which it may be transported by
rail or road to users. The gypsum storage building will be used in conjunction with the rail siding
only. The storage building is a future use facility that will be built with the rail siding. There will
be no facilities for gypsum recovery from the storage building to be loaded onto trucks. Road
transport is used for immediate offtake for gypsum exploitation.

Use of gypsum will be subjected to quality assessments, which will be done at the storage
facility. If the quality is not usable, the gypsum will be taken for disposal. Infrastructure
associated with the gypsum dewatering and conveyance includes:

¢ Gypsum bleed tanks and forwarding pumps;
¢ Piping and elevated FGD utility rack;

e Gypsum dewatering building containing gypsum hydrocyclones and waste water
hydrocyclones ;

e Belt filter and reclaim tank;
e Gypsum conveyer belt system;
o Gypsum truck loading facility; and

e Gypsum storage building and offtake via rail.

4.6.2 Gypsum re-use or disposal

Initially, gypsum will be conveyed from the gypsum dewatering building via a gypsum link
conveyor to a gypsum transfer house where it will be loaded onto the existing overland ash
conveyor. In this conveyor system, the gypsum will be mixed with ash and subsequently
disposed together on the footprint of the existing authorised ADF. If there is a market for
gypsum in the immediate execution of the project, the project has catered for an offtake point,
wherein, the gypsum will be collected by trucks from overhead conveyor system. At this point,
the ground will be prepared for management of any gypsum that is not contained and the trucks
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will be washed before leaving this area. The washing is a means to minimise the spreading of
the gypsum.

4.7 Waste Water Treatment (Block 8)

The Medupi FGD WWTP is located directly west opposite generation units 1 to 3 at the Medupi
Power Station. FGD chloride bleed stream and FGD auxiliary cooling tower blowdown stream
are diverted to the ZLD holding tanks. The Total Organic Carbon (TOC) scavenger
regeneration wastewater from the filter press system / existing Water Treatment Plant (WTP)
will be directed to FGD WWTP located next to the gypsum dewatering plant.

From the ZLD holding tank the wastewater is transported via pipes on the elevated FGD utility
rack to the WWTP. The pre-treatment process will include physical/chemical treatment to
precipitate solids and heavy metals from the water by making use of slaked lime in a softening
clarification process. Quicklime is delivered by bulk tankers and transferred into a quicklime
silo, from where it is slaked with water in a detention-type slaker. At the WWTP slaked lime is
added to the wastewater to convert the dissolved calcium and magnesium into salts so that the
clarified water can be effectively treated in the brine concentrators and crystallisers.

The precipitates from this pre-treatment process are settled out in clarifiers as sludge, 50% of
which is sent to a filter press dewatering system. The other 50% of the sludge is returned to the
clarifier. The filter press filtrate will be returned to the pre-treatment holding tank. This pre-
treatment process produces approximately 160t of sludge per day from 90% limestone.

After chemical treatment, the precipitates are settled out in clarifiers as slurry, 50% of which is
sent to a filter press dewatering system. The other 50% of the slurry is returned to the clarifier.
The filter press filtrate will be returned to the pre-treatment holding tank. The overflow from the
softening clarifier is sent to the brine concentrator and crystalliser processes for further salt
removal. Salts are settled out and crystallised during this process. Approximately 80t per day of
salts are expected to be generated from 90% lime, and will require environmentally responsible
management. The distillate water produced from the brine concentrator and crystallisation
process is returned to reclaim tanks for reuse in the process. Chemical storage is likely to
exceed 955m? to provide sufficient capacity for storage of chemicals in the FGD process.

The distillate emanating from the process will be diverted back to the FGD system for re-use in
the FGD process, while dirty water run-off will be utilised in the FGD process to improve water
usage.

4.8 Storage and disposal of salts and sludge (Block 9)
Sludge and salts will be temporarily stored in appropriately designed storage facilities next to
the WWTP. The storage facilities will have a 7-day storage capacity. Two storage areas will be

provided for, with Salts and Sludge Storage Area 1 and 2 sized to approximately 4800m? and
16000m? in size, respectively. The storage areas will conform to the Norms and Standards for
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the Storage of Waste (GN926 of 29 November 2013) and will be registered as a waste storage
facility in terms of these Norms and Standards.

Salts and Sludge will, subsequent to storage, be transported (trucked) and disposed of at a
registered waste disposal facility for the first 5 years of operation. The designated service
provider must comply with all relevant legislative requirements, norms and standards. For
transportation of this waste to a disposal site, Eskom will utilise the services of a service
provider who has all required authorisations and systems to manage from the temporary
storage to disposal facility.
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5 ENVIRONMENTAL MANAGEMENT PROGRAMME

This EMPr (addendum to the approved EMP for MPS) must be read in conjunction with the EIA
Report for the Medupi FGD Retrofit Project (February 2018), as well as relevant sections and
appendices of the Medupi Power Station EMP Revision 2 (September 2010), relevant EMPr
addenda, and MPS EMS.

The roles and responsibilities in this EMPr must align with the roles and responsibilities
stipulated in the approved EMPr and EMS for the MPS.

5.1 Roles and Responsibilities

Specific roles and responsibilities for key stakeholders during the life cycle of a project have
been detailed in the approved Medupi Power Station EMP Revision 2 (September 2010) and
relevant addenda to this EMPr. Since this EMPr will serve as an addendum to the approved
Medupi Power Station EMP Revision 2 (September 2010), key stakeholders associated with the
construction and operation of the proposed Medupi FGD Retrofit Project will be subject to the
roles and responsibilities as stipulated in approved EMP for the MPS. The key stakeholders as
stipulated in the approved EMP for the MPS and relevant addenda to the EMP include:

Power Station Manager (PSM) / General Manager (GM), the proponent
¢ Project Director (PD), during planning and construction phases

e Senior Construction Manager (SCM)

e Contracts Manager/FIDIC Engineer (CM)

e Construction and Operations Environmental Manager (EM)

e Construction and Operations Senior Environmental Advisor (EA)

e Construction and Operations Environmental Officer (EO)

¢ Construction and Operations Environmental Control Officer (ECO)
e Contractor (C), including sub-contractors

e Environmental Monitoring Committee (EMC)

e Eskom Head Office (HO)

5.2 Environmental Specifications

Environmental specifications proposed for the construction and operation of the FGD complex
and rail yard development, within the existing MPS footprint, are summarised in table format in
the following sections. These environmental specifications reflect site-specific management and
mitigation measures proposed by specialists in relation to impacts identified during the impact
assessment phase of the EIA.

Environmental specifications for the general management of the development site during project

initiation and site management during construction and operations are provided in the following
tables.
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Table 5-1: Project Initiation and General Management

Environmental Specification Section Legend
PROJECT INITIATION AND GENERAL MANAGEMENT 5.2.1 .
Obiective: Qpected Outcome: PC fPre—construcﬁon 0 fOperaﬁonaI
1 | Ensure necessary legal obligations and contractual conditions have been met prior to the Achieve compliance with EMPs, EA and all S Fepora ey
commencement of construction relevant legislation, while maintaining good o ;ﬁfg}:&iﬁi‘ya”aw | coneralenager enager
, | Ensure staff are aware of their responsibilities and are informed about environmental sensitivities communication with communities and EV : Emtonnenia Hanager ¢ oo
and the consequences of non-conformance stakeholders Eg EZen?or Envir;n;mal Advisor E!\gc EEn:\ron:\erljtac\)%lonitonng Commitiee
3 | Ensure effective communication with all affected stakeholders ' '
Management and Mitigation Measures Phase | Responsibility Resources Reporting / Indicator Monitoring frequency
Ensure compliance and alignment with this document as an addendum to the station’s EMP, PD, PD, SCM, Approved EMPrs, | Signed agreement
1 e . All CM, EM, EA, . . Monthly
authorisations and licences. EO EAs and licenses | statement in contracts
All persons involved shall attend a compulsory environmental induction and awareness session Environmental Signed attendance
2 . PC EM o . . Annual
on an annual basis. training material register
Signed
Eskom must appoint a suitably qualified Independent Environmental Control Officer (ECO) who appointment letter
would act on behalf of the applicant, monitor project compliance with the conditions of and/or contract Appointment letter /
3 . N . S . PC PD, EM, EA , Once off
environmental authorisation, environmental legislation and the recommendations of the with a company Contract
approved EMPr. that provides this
service
4 The ECO shall remain employed until all rehab|||tat.|on measures are completed and the site is PC PD. PD, EM i Appointment letter / Duration of construction
handed over to Eskom by the contractor for operation. Contract-
GM, PD, SCM, . .
5 | Ensure compliance with conditions of the EA for Medupi FGD Retrofit Project elements. Al CM,EM, EA, | EA, EMPrs rg‘:é’r‘:'gt"’” and audit Daily
EO
6 All relevaqt perm|t.s, certificates .and permissions must be obtained prior to any activities PC PD.C Site walkdown Permits issued Once off
commencing on site and are strictly enforced / adhered to.
7 The Contractor shall submit written Method Statements for acceptance to the CM, EM and ECO PC C,CM, EM, Method Letter of acceptance from Once off
for the activities identified by the CM, EM and/or the ECO. ECO statements CM
A Complaints Register must be maintained on Site. The Register shall contain contact details of Complaints Compliance monitorin
8 | complainants, the nature of the complaint, details on the complaint itself, as well as the date and PC C,EM, ECO e is?er e orﬁ g Monthly
time that the complaint was made and resolved. g P

Monitorin
1 | Compliance monitoring and reporting as per section 6.1.
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Table 5-2: Management of Surface Water Resources

Environmental Specification
MANAGEMENT OF SURFACE WATER RESOURCES

Section

Legend

5.2.2

Obj

ective:

Expected outcome:

1

Prevent pollution of natural surface water features (Water quality)

Minimise reduction of the surface water runoff footprint

Prevent unnatural flooding of nearby watercourses

No measurable impact on water resources
observed or reported

Phase

PC : Pre-construcion
C__ : Construction

0
D

: Operational

Decommisioning

Responsible Party

PSM : Power Station Manager

PD : Project Director

CM : Contracts Manager

EM : Environmental Manager

EA : Senior Environmental Advisor
EO :Environmental Officer

GM
SCM
ECO
c
EMC
HO

: General Manager

Senior Constructon Manager

: Environmental Control Oficer
: Contractor

Environmental Monitoring Committee

: Eskom Head Office

Management and Mitigation Measures Phase | Responsibility Resources Reporting / Indicator Monitoring frequency
1 | Removal of topsoil should be done systematically, only clearing the necessary areas at a time. C C,EOQ, EM ;'er?r’ site layout ?e%rgr;i!ance monitoring Monthly ECO audits
9 Clean and dlrty surface water channels must be constructed and maintained to ensure separation C.0 C.EM, PD EA, EMPr, Design | Compliance monitoring Monthly ECO audits
of clean and dirty water. drawings reports -
Ensure optimal operation and maintenance of Storm Water Management System during all EA EMPr Desian | Compliance monitorin
3 | phases by regularly removing sediment and any other obstructive material from dams and All EM, EA d e g P g Monthly ECO audits
channels rawings reports
Water accumulated |n.the‘conta|nment facility durlng the wgt season should be used asa prlo_rlty SCM. CM, EM, Water Accounting Daily site checks / site
4 | in the process water circuit to ensure that the capacity requirements are not compromised during C,0,D Water level data . ) e
. i EO,C Framework daily report diary
periods of heavy and/or extended rainfall.
Update storm water management plan (SWMP) and the existing water balance be undertaken, if s Existing SWMP, Updated SWMP, water .
5 . , Al Engineering As required
required, to comply with GN704. water balance balance
6 Appr.opn'ate erosion control and protection measures must be employed during the rainy seasons c.0.D | C PD EO EM EMPr, Deta|! Compliance monitoring Rainy season
to minimise and prevent erosion from occurring at the construction works. design drawings reports
7 Eroposg amendments to the approved EMPr where mitigation measures are proven to be C.0.D EM, EA, EO, Comphgnce Non-conformances reported | As required
ineffective. ECO, EMC monitoring reports
Monitoring Measures:
Ongoing monitoring of the surface water must continue or be commissioned for all constituents as
stipulated in the Environmental Authorisation and permits, e.g. WUL. The existing monitoring EMPr, EA, . Surface Water Monitoring Weekly/monthly/quarterly
1 " - C,0O,D EO, EA, HO | relevant permits as per WUL
programme must be extended to cover additional facilities to be constructed for the FGD plant and . Reports and data ;
. \ - ) . . . and licences requirements
associated infrastructure in line with the integrated WUL limits once issued.
. . . - o - Monitoring and -
9 Proposed monitoring must be incorporated into the existing surface water monitoring programme C.0.D EO, EA, EM EMPr, existing Measurement procedure As per existing
for the MPS MPS EMPr updated programme
3 | Compliance monitoring and reporting as per section 6.1.
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Table 5-3: Management of Groundwater Resources

conducted to be consistent with the existing WUL (Licence no.: 01/A42J/4055) as well as with any

relevant permits

Reports and data

Environmental Specification Section Legend
MANAGEMENT OF GROUNDWATER RESOURCES 5.2.3 R — e Sreratond
Objective: Expected outcome: C__: Constructon Resplgnsible: g:rj;mm*smng
1 | Prevent or minimise groundwater pollution No measurable impact on groundwater pout: Pover Seton Manager o ara
’ d resources observed o reported Do, D e
. . . EM : Environmental Manager Cc : Contractor
2 | Compliance of groundwater quality and quantity reserve EA  : Senior Environmentl Advisor MG : Environmenal Monioring Cormitee
EO : Environmental Officer HO : EskomHead Ofice
Management and Mitigation Measures Phase | Responsibility Resources Reporting / Indicator Monitoring frequency
During transportation of hazardous waste, the trucking contractor should adhere to all EMPr, Method Complaints received
1 . . C,0 C . Monthly
environmental acts, regulations and standards. Statements spillages from trucks
Method Statements, Works Instructions and or Operational Controls for transportation of EMPr, Method Spillage Incident Reports
2 | hazardous waste must be in place, to minimize the risk of contamination to the environment and GO0 C Statements, pllag 1L Rep Monthly
. or non-conformity reports
groundwater should a spillage occur. SWPs
Any spillages that occur must be logged and reported immediately in line with the EMS EMPr, Method . .
3 . . - C,0 C,EM,EO Statements, Spillage Incident Reports | Monthly
requirements in a quantitative manner. SWPs
If the groundwater is contaminated as a result of activities associated with the construction, Groundwater Compliance monitorin
4 | commissioning and operation of FGD plant and infrastructure, immediate treatment and clean-up All C,EM, EO wreatment svstem | re orris 9 Monthly
must be undertaken according to applicable legislation and Eskom EMS or Contractor processes. y P
5 Eskqm to ensure t.hat groundwater monitoring boreholes are mamtamed in a good state to ensure Al EM, EA EO EMPr, Monitoring | Groundwater Monitoring Monthly andlor quarterly
continued monitoring can be conducted as per the approved monitoring plan. Reports Reports
Aquifer testing of new monitoring boreholes to determine hydraulic parameters and update initial Existing Undated Groundwater
6 | groundwater conceptual model. This must be aligned with the requirement in the existing WUL to All EM, EA, EO Groundwater p Once off
: Conceptual Model
update the groundwater model on an annual basis. Conceptual Model
The newly-drilled monitoring boreholes should be incorporated into the existing monitoring ﬁ:)onL:{:) drmater Groundwater Monitorin
7 | programme. The monitoring tasks should be conducted to be consistent with the existing WUL All EM, EA, EO Programrge Reports g Monthly
Licence no.: 01/A1042/ABCEFGI/5213, and any subsequent WULS issued for the power station. EMPr, MPS EMS
Development of a numerical groundwater flow & transport model (or update of existing models) Groundwater
8 and Impact Assessment. This model to include Medupi Power station (MPS) and the Medupi FGD Al EM. EA EO. C Monitoring Numerical groundwater As required
Project. In the event such a model has already been undertake, the existing model must be T Reports, MPS flow & transport model q
updated accordingly. EMS
I . . . Numerical I
9 Update mitigation gnq management measures for the Medupi FGD Project on numerical model Al EM, EO groundwater flow Updated mitigation As required
outcome and predictions. measures
& transport model
Monitoring Measures: ) _ _ _ _
1 Monitoring of exiting monitoring boreholes groundwater levels and quality. Monitoring should be Al EO, EA HO EMPr, EA, Surface Water Monitoring Monthly
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amendments following the integrated WUL application; and licences

2 | Compliance monitoring and reporting as per section 6.1.

Table 5-4: Management of impacts on Biodiversity and Wetlands

Environmental Specification Section Legend

MANAGEMENT OF IMPACTS ON BIODIVERSITY AND WETLANDS

524

Objective:

Expected outcome:

1| Minimise impacts on wetlands habitat and functionality

2 | Minimise loss of protected sensitive or Conservation Important biodiversity

3 | Minimise or prevent spillages of hazardous substances

4 | Control alien invasive species within the development site

No significant measurable impact on
biodiversity or wetland resources observed or
reported

PC  : Pre-consfructon
C__: Construction

: Operational
N Decomm\swomng

Responsible Party

PSM : Power Station Manager

PD : ProjectDirector

CM : Contracts Manager

EM : Environmental Manager

EA  : Senior Environmental Advisor
EO : Environmental Officer

: General Manager

: Senior Construction Manager
: Environmental Control Offcer
: Contractor

Environmental Monitoring Commitiee

: Eskom Head Office

Management and Mitigation Measures Phase | Responsibility Resources Reporting / Indicator Monitoring frequency
All clearing of vegetation needs to occur only within the required construction and/or operation
1 footprint of the proposed FGD / railway yard area. If at all possible vegetation clearing in the G, 0, C EO EM EMPr, EA, MPS Site diary and Internal Dai
western corner of the railway yard area must be minimised to the required construction footprint D T EMS audit reports y
only.
Once the area footprint required for construction is known all other remaining natural areas must | C, O, EMPr, EA, MPS Site diary and Internal .
2 . L . C,EOQ,EM . Daily
be designated as no-go areas and access minimised/prevented where possible. D EMS audit reports
. As required but prior to
Any bulbous or protected plant species that can be transplanted must be removed and EOQ, EM, EMPr, EA, I .
e . . ) G, 0, . - Rehabilitation Strategy vegetation clearance
3 | transplanted to a similar habitat nearby. This must be done during the relevant growth season to Vegetation Biodiversity . . L
L . D o o and implementation Plan | commencing within the
maximise search and rescue of these species. specialist Specialist Report .
growing season.
Alien species must be monitored and controlled under the MPS Alien Control Programme. Al EMPr, EA,
Furthermore, a pre- and post-construction alien and invasive control, monitoring and eradication EO, EM, C, Biodiversity Records of aliens . .
4 - " - - phase L Daily, as required
programme must be implemented along with an on-going programme to ensure persistence of s PSM Specialist Report, | removed
indigenous species; MPS EMS
Alien invasive plant species in and around the road reserve must be removed in terms of All —’—*E.M P.r EA. .
; . ; EQ, EM, C, Biodiversity Records of aliens . .
5 | Conservation of Agricultural Resources Act (CARA), and follow-up actions for at least 5 years phase — Daily, as required
> PSM Specialist Report, | removed
need to take place; s —
MPS EMS
. . . . o EMPr, EA,
Construction crew must be made aware of the alien species that occur on site, specifically EO, EM, . .
X . ) N - G0, . Biodiversity Signed attendance .
6 | Category 1 species. Where alien species have been identified for removal, the provisions of the Vegetation e . - Monthly, or as required
: ) ) . . D o Specialist Report, | register for training
Alien and invasive Species Management Plan and relevant legal requirements must be followed. specialist MPS EMS
Document and tag all Protected Trees within the development footprint. Where removal and/or EO, EM, E.M Rr, EA.’
: A : . . o G, 0O, . Biodiversity . . .
7 | relocation of such trees are requires, it must be undertaken in compliance with conditions of the D Vegetation Specialist Report Species relocation plan As required
relevant tree permits. specialist MF;’S EMS port
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. . . . EO, EM, .. | Permit applications
Obtain permits from the Department of Agriculture, Forestry and Fisheries (DAFF) for the C, 0, . EMPr, EA, Permit .
8 . . . . Vegetation e approved and available Once off
relocation and/or destruction of sensitive or protected tree species. D s application forms .
specialist on site
EO EM EMPr, EA,
Any other plant species that may be identified as Conservation Important (CI) must either be C, 0, PN Biodiversity . . .

9 : . o A . : . Vegetation . Species relocation plan As required

translocated (if possible) or specific mitigation specified in the permits must be compiled with. D o Specialist Report,
specialist MPS EMS
In order to reduce the impact on Cl faunal species on site, clearing must be undertaken in
winter, where possible. If this is not possible, a search and rescue programme must be
implemented to identify and relocate all Cl species prior to clear of any vegetation. The search EO EM. Faunal EMPr, EA,
and rescue (or walkdown) be conducted in conjunction with a suitable specialist, preferably one C, 0, U Biodiversity . . Height of the rainy

10 . N . . . . . . : specialist/ e Species relocation plan
with expertise in arachnids, to intensively search the site preferably in the height of the rainy D Ecologist Specialist Report, season
season (December) to detect and relocate any baboon or trapdoor spiders or scorpions frogs, 9 MPS EMS
tortoises. If any of these species are encountered during development the specialist with should
advise upon and oversee relocation.

EO EM EMPr, EA,
In the event that Cl bird species nests, especially raptor nests, are encountered, its location C, 0, L Biodiversity Recorded raptor nests, .

1" ; . ! AviFauna o . As required
should be marked. The local conservation office must be consulted should permits be required. D L Specialist Report, | Internal audit reports

specialist
MPS EMS
EMPr, EA,
Game within the within the Railyard area must be captured and relocated to either Swartwater or | C, O, Biodiversity EO's site diary, Internal .

12 . . EO, EM o ; Daily

Grootvallei Conservation Area or sold. D Specialist Report, | audit reports
MPS EMS
I . . . . EMPr, EA,
Minimise faunal mortality through active search and rescue prior to clearing and relocate less All EO, EM, Faunal | 5. .0~ S
. I ) . ) L Biodiversity EO's site diary, Internal .
13 | mobile fauna. Maintain existing tortoise road signs and insert new ones where necessary. phase specialist/ o ) Daily
X . L ; Specialist Report, | audit reports
Continue to enforce speed regulation controls such as speed humps and limits. S Ecologist MPS EMS
Keep lighting to a minimum during construction but most significantly during operation to limit the Al
impact of increased sensory disturbance to fauna. Lights should be angled downwards and EMPr, EA, MPS Internal and external audit .

14 . : : oy phase | PD,C, EO, EM Daily
hooded to lower light pollution. Restrict unnecessary access to the remaining patches of natural s EMS reports
vegetation.

15 Al wetlandg areas must be avoided by the development activities, including a suitable buffer C.0, C. EO. EM EMPr, EA EO§ site diary, Internal Dai
zone to avoid impacts on these water courses. D audit reports =aly
Harvest of hill wash material must be prohibited within 100m of the delineated edge of all e
o > P P - C.0, EOQ's site diary, Internal .

16 | identified depressions and semi-arid ephemeral wash wetlands and within 500m radial buffer of D C,EOQ.EM EMPr, EA audit reports Daily
the identified bullfrog breeding site. = audrreports

17 Rehabilitation work must.be done during low rainfall seasons and soil compaction should be 0.D C. EO. EM EMPr. EA EQs site diary, Internal Dail
prevented as far as possible. audit reports =al

18 All re-vegetation must be done with local indigenous plant species as specified by the Provincial 0.D C. EO. EM EMPr. EA EQ's site diary, Internal Dail

Co-ordinator and/or Wetland Ecologist.

audit reports
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19 Erosion and Storm Water Management Plan must be revised to allow for heavy rainfall events, if | C, O, PD, EO, EA, EMPr, EA, MPS Updated erosion and As required
not in contradiction to operation requirements, legislation or construction standards. D HO, PSM, C EMS SWMP 9
Prevent or contain spills through installation of effective engineered infrastructure in line with the | C, O, PD, EO, EA, EMPr, EA, MPS Reported contained spills,
20 - . EMS, Approved e Once off
approved engineering designs. D PSM designs EO's site diary
Monitoring Measures: ; : : ) -
Existing biodiversity and wetlands monitoring programmes in terms of the approved Medupi g -
1 EMPr, EA and EMS must be updated to include the areas affected by the proposed FGD Retrofit C’DO’ EO, IIE’AD HO, Emgr EA, MPS EOdst site drlary, Internal As pl?r §X|st|ng . i
Project, audit reports monitoring requirements
9 Manganese levels in stockpiles and the environment must be monitored through regular water G, 0O, EO EA HO C EMPr, EA, MPS EO's site diary, Internal Quarter]
quality testing at pans immediately south of the FGD and compared to current baseline levels. D T EMS audit reports y
3 | Compliance monitoring and reporting as per section 6.1.
Table 5-5: Management of Air Quality impacts
Environmental Specification Section Legend
MANAGEMENT OF AIR QUALITY IMPACTS 5.2.5 T ——— T Sraraion
Objective: Expected outcome: C__: Construcion Respgnsib‘e: g:rct;mmm"
1 | Reduce SOz to within NAAQS Significantly reduced SOz concentrations resulting in | s Power Saton Manager GM - General Manager
2 | Enhance positive impacts resulting from reduction of SO, concentrations an increase in quality of life for local residents. No O oo armger S Seror Constucton ariager
exceedances of the NAAQS for NO2, PM1o and PMzs. | EM :Environmenial Manager C iConfacer
EA : Senior Environmental Advisor EMC : Environmental Monitoring Commitiee
EO : Environmental Oficer HO  : Eskom Head Ofice
Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency
As the proposed operation of the FGD will significantly reduce SO impacts from the MPS, it EAto be granted | Air quality monitoring
! is recommended that the FGD Retrofit Project be implemented. 0 PSM, PD, EM, HO for FGD results and reports Once off
Dust control measures, such as watering, chemical stabilisation and the reduction of surface Dust suporession | Dust fallout results within
2 | wind speed through the use of windbreaks and source enclosures must be put in place C,0,D C, PD, EM, EO PP ) Monthly
) . - system applicable standards
during construction activities.
All temporary construction, access or gravel roads used during construction and operation C o
3 | must be sprayed down with a water truck on a regular basis, as necessary, to manage traffic éL ’ C,PD Water bowser Inspections Weekly
generated dust.
4 All topsoil stockpiles 9nd cleared areas should be re-vegetated, covered or kept moist to C, 0, C.PD \Water bowser Inspections Weekly
prevent dust generation. CL
Monitoring Measures:
o , . . . . Air quality
1 Monitoring pf dust-fall rates (via dust bucket network) and ambient air quality must be C.0.D EM, EA, PSM, Alr management Air quality audit reports Monthly
updated to include the proposed study area. quality specialist programme
9 Air Quallty monltgnng in terms of the existing Air Quality monitoring programme must C.0.D EM, EA, PSM, Alr Air quality Air quality audit reports Monthly
continue for the life of the MPS. quality specialist measurement
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equipment

Compliance monitoring and reporting as per section 6.1.

Table 5-6: Management of Ambient Noise Levels

Ob

1

2

Environmental Specification Section Legend
Phase
MANAGEMENT OF AMBIENT NOISE LEVELS 5.2.6 e 5 oparaion
jective: Expected outcome: C__:Constucion D :Decommisioning
" " " " " " " - — Responsible Party
Ensure that noise is managed in such a manner that no complaints are received Noise levels maintained within acceptable range. PS - Power Staion Manager G : General Manager
PD : Project Director SCM : Senior Construction Manager
Reduce noise generated by activities associated with the construction of the overland ash B o et £C0. Envronmentl Contol Ofcer
Conveyor and aSh disposa| faC|||'ty EA  : Senior Environmental Advisor EMC : Environmental Monitoring Commitee

EO :Environmental Officer HO

: Eskom Head Ofice

Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency
The management of ambient noise within the MPS through the existing EMS, EA, EMPr and EMPR. MPS
1 | relevant legislation must be expanded to include the management of noise within the FGD, Al EM, EA, EO, HO EMS ' Noise monitoring records Once off
and rail yard areas.
Minimizing individual vehicle engine, transmission and body noise/vibration. This is achieved Equipment Inspection checklists
2 . . - ! ' All C,EM, EO maintenance ! o Monthly
through the implementation of an equipment maintenance program. program Environmental audit reports
3 Minimize .slopes by managing and planning road gradients to avoid the need for excessive Al PD, EM. EO, PSM Approved Once off
acceleration/deceleration. designs
Road . .
4 | Maintain road surface regularly to avoid corrugations, potholes efc. All PD, EM, EO, PSM | maintenance E;(;rcr)\ghance monitoring Monthly
plant
5 | Avoid unnecessary idiing times. Al PD,EM,EQ | Vehidesand | EO'ssite diary, Intemal |
plant audit reports
Minimizing the need for trucks/equipment to reverse. This will reduce the frequency at which
disturbing but necessary reverse warnings will occur. Alternatives to the traditional reverse Vehicles and Compliance monitorin
6 | ‘beeper alarm such as a ‘self-adjusting’ or ‘smart’ alarm should be considered. These alarms All C,EM, EO lant e orﬁ g Monthly
include a mechanism to detect the local noise level and automatically adjust the output of the P P
alarm is so that it is 5 to 10 dB above the noise level in the vicinity of the moving equipment.
7 To minimise noise generation, vendors can be required to guarantee optimised equipment Al C. EM, EO ) Inspection checklists As required
design noise levels.
Monitoring Measures: _ _ _ _
The monitoring of ambient noise within the MPS through the existing EMS, EA, EMPr and Noise monitoring reports, .
1 | relevant legislation must be expanded to include the monitoring of noise levels within the All EM, EO, EA, HO EMPr, EA, MPS Compliance monitoring As stipulated per EMS,
. EMS EMPr
FGD, and rail yard areas. reports
2 | Compliance monitoring and reporting as per section 6.1.
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Table 5-7: Management of Soil and Land Capability Impacts

Environmental Specification Section Legend
MANAGEMENT OF SOIL AND LAND CAPABILITY IMPACTS 5.2.7 R —— e Sraraiord
Objective: Expected outcome: C__: Construcion Resp'gns‘ble: F?;ct;misb"ing
Stockpiling and storage of soils in the manner to PSM : Power Staion Manager G Goneral Manager
. . maintain soil integrity and seedbed viability until P ok Drecor S Semor Constucon Verager
1 | Prevent or reduce loss of utilisable soil resources rehabilitation phase. £ Envronmen Vonager ' c comerr
EA  : Senior Environmental Advisor EMC : Environmental Monitoring Commitee
EO : Environmental Officer HO : EskomHead Ofice
Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency
1 | Limit the area of impact to as small a footprint as possible. C,0O,D C,EO, EM Emgr EA, MPS EO's daily site diary Daily
Avoid or reduce impact on sensitive soil groups such as wetlands and soils sensitive to EMPr, EA, MPS | EO's daily site diary, .
2 . . ; C,0,D C, EO, EM . Daily
erosion and/or compaction, where possible. EMS Internal audit reports
3 Extend thg existing MPS EMS mapagement and monltormg procedure to include monitoring C.0.D EM, EA, EO, HO EMPr, EA, MPS | Internal and external audit Weekly and Monthly
and auditing of all soil resources within the study site. EMS reports
4 Undgrtake concurrgnt rehap|!|Fat|on of all affected areas that are not under construction or C.0.D C. PD, EM, EO Manual labour & | EQ's daily S|.te diary, Weekly
required for operational activities. plant Internal audit reports
5 Undertgken soil strlpplpg during the less windy months when the soils are less susceptible C.0,D C. PD, EM. EO TLB and tucks EO's daily S{te diary, Weekly
to erosion, where possible. Internal audit reports
Clad berms and all soil stockpiles with vegetation or large rock fragments, while minimising EO's daily site diary,
6 the height of storage facilities to 15m and soil berms to 1,5m wherever possible. C.0.D C,PD, EM, EO TLB and tucks Internal audit reports Weekly
. . i . Demarcating , . -
7 Restrict movement of vehicles over unprotected or sensitive areas in order to reduce C.0.D C. PD. EM, EO material or No signs of vehicle traffic in Monthly
compaction. fencing demarcated areas
Avoid or reduce contamination of soil resources through proper maintenance of all vehicles No spillages on soils
8 | on site and regular cleaning and maintenance of all haulage ways, conveyancing routesand | C,O,D C, PD, EM, EO - reported in EQ's site diary Daily
service roads, drains and storm water control facilities. and audit reports
Ensure soil replacement and preparation of a seed bed to facilitate and accelerate the re- Viable soils and Internal and external audit
9 | vegetation program and to limit potential erosion on all areas that become available for C,0,D C, PD, EM, EO manual labour reports Monthly
rehabilitation. or TLB P
Undertake soil amelioration (rehabilitated and stockpiled) to enhance the growth capability of Aoproved method
10 | the soils and sustain the soils ability to retain oxygen and nutrients, thus sustaining C,0,D C,PD, EM, EO - stF;Ft)ements As required
vegetative material during the storage stage.
Soil
11 | Implement soil conservation plan proposed for the FGD Retrofit Project C,0,D EM, EA, EO, HO Conse.rvat|on Compliance monitoring As required
Plans in EMPr, reports
MPS EMS

Monitoring Measures:
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Preliminary soil quality monitoring should be carried out during rehabilitation to accurately
determine the fertilizer and pH requirements that will be needed. Additional soil sampling
should also be carried out annually after rehabilitation has been completed and until the c oD EM, EO, EA, EMPr, EA, MPS | Soil quality monitoring As required during
levels of nutrients, specifically magnesium, phosphorus and potassium, are at the required T Soil specialist EMS report and data rehabilitation
levels for sustainable growth. Nutrient levels to be advised by a relevant specialist for the
specific vegetation type.
The interval between sampling can be increased once the desired nutritional status has EM EO EA Soil sampling Soil monitoring reports
been achieved. An annual environmental audit should be undertaken, but if growth C,0,D Soil, spe,cialiét equipment External audit report ’ Annual
problems develop, ad hoc, sampling should be carried out to determine the problem.
Monitoring should always be carried out at the same time of the year. C,0,D ggl:l’ Ep%cgﬁét Sgﬂi;;rzﬁltmg Eglengzzﬂgréngtﬂs' Annual
Soils should be sampled and analysed for the parameters: pH (H20), Phosphorus (Bray 1),
Electrical conductivity, Calcium (mg/kg), Cation exchange capacity, Sodium (mg/kg), c oD EM, EO, EA, Soil sampling Soil monitoring reports, Annual
Magnesium (mg/kg), Potassium (mg/kg), Zinc (mg/kg), Clay, sand and Silt, and Organic T Soil specialist equipment External audit report

matter content (C %).

Compliance monitoring and reporting as per section 6.1.
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Table 5-8: Management of Heritage, Archaeological and Palaeontological Resources

Environmental Specification Section Legend
MANAGEMENT OF HERITAGE, ARCHAEOLOGICAL AND PALAEONTOLOGICAL : AR ___
5 2 8 PC : Pre-construction O :Operational
RESOURCES e C___:Construction D :Decommisioning
. . Responsible Party
Objective: Expected outcome: PSM - Power Staton Manager GM - General Manager
Protection of heritage, archaeological or palaeontological PD - ProjectDirechr SCM: - Senor Constucion Manager
inimi i i 1 i i ’ CM : Contracts M: ECO :E tal Control Offi
1 Erevent or minimise impact on potential heritage, archaeological and palaeontological (eSOUICeS o ECO. - Envionmentl Conol Ofcer
flndS EA  : Senior Environmental Advisor EMC : Environmental Monitoring Commitiee
EO : Environmental Oficer HO : Eskom Head Office
Management and Mitigation Measures Phase | Responsibility | Resources Reporting / Indicator | Monitoring frequency

The Heritage and Palaeontological Impact Assessments did not identify any heritage, archaeological or palaeontological resources within the proposed development footprint for the FGD
infrastructure, rail yard and associated infrastructure. Therefore no impacts exist that may have a detrimental impact on any heritage, archaeological or palaeontological resources. Given the low
likelihood that fossil finds would be uncovered the following good practice measures should be implemented as part of due diligence.

1 Qonduct basp awareness training on herltage, archaeolqglcal and palaeontological PC EM, EO FEIR, EMPr, Heritage Training programme, Once off, or as required
finds and fossils to staff and contractors during construction. specialist report attendance register
In the extremely unlikely event that any fossils are discovered during the construction C.EO.EM Palacontoloical

2 | of the waste disposal site, a palaeontologist must be called to assess their C UV Uncovered material 9 As and if required
) : LA Palaeontologist assessment report
importance and implement necessary mitigation if necessary.
Should any remains be found on site that is potentially human remains, the South

3 | African Police Service must be informed. Construction activities must cease and a CO0 C, EO, EM, SAPS - Inspections As and if required
buffer of at least 20 m must be implemented.

Monitoring Measures:
Ongoing monitoring of all excavations must be undertaken in the event that Heritage specialist Potential finds documented .

1 . o CoO0 EO, EM . i Daily
archaeological or palaeontological finds are uncovered. report in EQ's site diary

2 | Compliance monitoring and reporting as per section 6.1.
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Table 5-9: Management of Social Impacts

Environmental Specification Section Legend
MANAGEMENT OF SOCIAL IMPACTS 5.2.9 TR o e
Objective: Expected outcome: C__: Constucion Resplznsible: g:;yt’mmismi"g
1 | Minimise social impacts on the receiving communities Significantly enhance positive social impacts PSWI - Power Siafon Manager GM - General Manager
2 | Manage and minimise complaints from the public or landowners through implementation of the FGD system and o o e S Semr Conspuckon Wapager
3 | Prevent and manage claims or litigation during all phases of development indirect socio-economic benefits to the region. Er e s B ontomoon Moniring Comis
4 | Ensure effective transparent communication with stakeholders and I&APs EO  : Environmental Oficer HO  : EskomHead Ofice
Management and Mitigation Measures Phase | Responsibility Resources Reporting / Indicator Monitoring frequency
1 Construction activities must be restricted to within the existing Medupi footprint in order to co PD.C EM Approved engineering | Construction quality M
o . \ . , ,C, . onthly

minimise land use impacts on surrounding properties. designs assurance

All measures and recommendation proposed by the traffic specialist to reduce traffic impacts PD.C. EM Approved engineering | Construction quality
2 | on motorists and commuters must be implemented to reduce social impacts associated with C,0,D PSM ’ desi Monthly

. , gns assurance

increased traffic volumes.

Eskom must improve project public participation and communication strategies in order to . .
3 | strengthen multi-stakeholder engagement and participation in the planning and PC(’)C’ EM, EgMEMC’ EMPr, EA, MPS EMS ;\IO complgmts received Monthly

. . A rom public

implementation of the FGD retrofit project.
4 Eskom must prioritize the tender for construction of the FGD and retrofitting the FGD within Al PSM, PD, EM, | EA, Tender Appointment of contractor | Once off

time and budget to ensure compliance with AEL timeframes for SOz reduction targets. HO adjudication

Eskom to continue to develop and implement initiatives to contribute towards educating and Reporting on employment
5 | developing necessary skills for the locals to take advantage of opportunities associated with Al PSM, EM, HO | - " Annual

. . opportunities created

the FGD construction and operation.

Recommendation: Eskom to advertise the types of available jobs, the required education and
6 | skillset to take up employment opportunities in order to potentially reduce influx of migrant C PSM, EM, HO | List of skills required Advertisement placed Annual

labour.

Recommendation: The EMC should strengthen its multi-stakeholder engagement strategy or

adopt new forms of communication that resonate with the interests of | & APs in the region. EM, EO, EMC, . .
! Thispshould be done in a manner that does not polarise relations between existing ’ Al PSM EMPr, EA, MPS EMS | Minutes of EMC meefings | Quarterly

stakeholders. One way of addressing this issue is to develop a sub-committee for the EMC.

Recommendation: Eskom should consider appointing an independent company/specialist that

specialises in the management of Social Risks to advise on the facilitation between the EM. EMC EMPr, EA, MPS EMS, Report on consultation with
8 | various project stakeholders such as the appointed contractors, the EMC, the Environmental All PSM ECé minutes of EMC stakeholders Monthly

Control Officer (ECO), the affected community and community organisations such as NGOs, ' meetings

local labourers, local Small Medium Enterprises (SMMEs) as well as big industries.

Monitoring Measures:

1]

Compliance monitoring and reporting as per section 6.1.
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Table 5-10: Management of impacts on Traffic and Roads

Environmental Specification Section Legend
TRAFFIC AND ROADS 5.2.10 R w— i Sooraiond
Obijective: Expected outcome: € Constuclon e oty
1 | Minimise impacts on the traffic patterns in the area Reduced or low impacts on local traffic patterns resulting PSVI - Power Stafon Manager GM - General Manager
2 | Minimise damage to existing access roads from construction and operational traffic to and from e S S oo W eager
3 | Ensure monitor and maintenance of new roads. MPS. EX‘ QEZZ;L?"E":;?EmZEZﬁMm gmc ;gr?\r/]i'rr:::\;nblMonmring Commitee
EO : Environmental Officer HO  : Eskom Head Ofice
Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator %&
Management of traffic within and around the MPS must be aligned with the stipulations Traffic Impact Traffic complaints received, EMC
1| of the approved MPS EMP Revision 2 (September 2010) and relevant addenda to this All PSM, EM, EO Assessments, EMPr, minutes ' As required
EMP, authorisations and licences. EA and MPS EMS
Proposed upgrade of the Nelson Mandela Drive / D1675 intersection to provide signals,
addition of a left turning slip lane along D1675 (northbound), introduction of a right .
2 | turning lane for the northbound right movement, and provision of an additional All L PSM, EM’ .EO., Apprgved design Compliance monitoring reports Monthly
: ey : ocal Municipality | drawings
eastbound lane for the straight movement. This is subject to approval and engagement
with the relevant roads authority.
3 Propogeq upgrade.of the Dj675 / Afguns Rd intersection to include to the upgrading of Al PSM, EM, .EO., Apprgved design Compliance monitoring reports Monthly
the priority control intersection to a one lane roundabout. Local Municipality | drawings
Vehicles delivering limestone to MPS and transporting salts and sludge from the MPS Traffic complaints received, EMC
4 | to an offsite service provider must utilise the Afguns Road in order to have a minimal All C,EM,EO,PSM | - minutes ' Monthly
impact on other road users.
A points man must be deployed as required at the intersection of D1675 / Afguns Rd Traffic complaints received, EMC
5 | and Nelson Mandela Drive / D1675 during the peak hours to alleviate the traffic Al C,EM, EO, PSM | Qualified points man ' Monthly

congestion and assist the northbound traffic.

minutes

Monitoring Measures:
1 | Compliance monitoring and reporting as per section 6.1.
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Table 5-11: Site management - Site establishment and laydown areas

Environmental Specification Section Component Legend

SITE MANAGEMENT DURING CONSTRUCTION AND OPERATION OF THE FGD 5.2.11 Site establishment and laydown areas ORI e S

Objective: Expected outcome: C__: Construcion Respgnswble: g;c;misioning

1 | Ensure proper demarcation of the project area prior to construction. Construction site established without resulting in adverse PSH - Pover Siton Manager G General Manager

2 | Minimise impact on natural and No-Go areas. impacts on the surrounding environment. N - Conpac o E0D :Envronmert Coneo Obae

EM : Environmental Manager C : Contractor
3 Maintain a safe and clean construction site EA Sen?or Environmema?Advisor EMC : Environmental Monitoring Commitiee
EO : Environmental Officer HO  : EskomHead Ofice

Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency

1 A demarcated area at or close to the site must be provided for the storage of Al C. PD, EO, EM EMPr, ECO . Compliance monitoring Monthly
machinery, plant and trucks as necessary. recommendations reports
A Site Layout Master Plan illustrating the location and layout of the proposed site Method statements, .

2 camp and working areas must be produced. This plan must be approved by the PD. PC C,EM,PD detail design drawings Site Layout plan Once off
A photographic record of the area earmarked for the site camp must be produced Camera. Site Lavout | Pre-construction audit

3 | prior to site establishment. This will serve as a benchmark against which PC ECO, EO, PD ’ y Once off

- : : . . . Plan report

rehabilitation will be measured and shall be kept in the site environmental file.

4 Where. necessary, the No-Go areas shall be demarcated with hazard tape, fencing PC,C.D C.EO. EM, PD Site Layoyt Plan, . Photographic evidence of Monthly
or equivalent, and enforced. demarcation material | demarcated areas
Construction activities are limited to the development area as demarcated within the . Compliance monitoring

5 site identified for the construction of the FGD infrastructure and rail yard. PC,C.0 C,PD, EO,EM | Site Layout Plan reports Monthly

7 Thg co_ntr.actor s camp shall bg fenced, with access control, and the cont.ra.lgtor shall Cc.0 C. EO, PD Site Layout Plan Compliance monitoring Monthly
maintain in good order all fencing for the duration of the construction activities. reports

8 $|te establishment ghall take place in an orderly manner and a!l amenities shall be PC C. EO, PD Site Layout Plan Pre-construction audit Once off
installed at Camp sites before the main workforce move onto site. report
The Contractor will ensure that delivery drivers are informed of all procedures and

9 | restrictions required by this EMPr. Such drivers will be supervised during off- C,0,D C,EO, PD EMPr Delivery supervision As required
loading, by a person knowledgeable of the requirements.

10 Zﬂeitﬁrr,ftl;nwén be appropriately secured to ensure safe passage between C,0,D C,EO,PD Appropriate covering | Delivery supervision As required

1" The Contractor will pe responsible for any clean-up resulting .from the failure by his C.0.D C.EO, PD i Delivery supervision As required
employees or suppliers to properly secure transported materials.

12 All material lay-down areas and stockpiles will be subject to the Project Manager’s C.0.D PD. C, EO Site Layout Master Compliance monitoring Monthly
approval. Plan reports
Locate all topsoil stockpiles outside delineated wetland and 32m buffer zone. Install Site Lavout Master Compliance monitorin

14 | sediment barriers along the lower edge of the soil stockpile. Prevent down wash or C,0,D C, EO, PD, EM Plan y e 023 g Monthly
erosion of topsoil into wetlands or water courses. P

Monitoring Measures: _ _ _ _ _

1 | Compliance monitoring and reporting as per section 6.1.
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Table 5-12: Site Management - On-site workshops and handling of hazardous materials

Environmental Specification Section Component Legend
On-site workshops and Handling of e
SITE MANAGEMENT DURING CONSTRUCTION AND OPERATION OF THE FGD 5.2.12 Hazardous Materials P o 0" S
Obijective: Expected outcome: ' Responsble Pary :
1 | Maintain a safe and clean construction site On-site workshops and storage of hazardous materials b SO Somor Conprat anager
2 | Ensure safe storage and usage of hazardous materials managed without resulting in adverse impacts on the G- Conracs | h:;jﬁ:;ager ECO.:Envionmenil Conl Ofer
3 Ensure implemented mitigation measures reduce any adverse impacts on the receiving environment. EA - Senio Envionmensl Advisor  EMC_ Envronmenti Morioring Comitee
environment resulting from on-site workshop areas FO +Environment! Ofet HO rEsomHead Ofce
Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency
1 If at a[l possible, no w?rkghop should be erected within the site development PC C.EO, PD Site layout master Compliance monitoring Once off
footprint or Contractor's site camp. plan reports
9 If the establishment of a workshop on site is unavoidable, the workshop location PC C.EO. PD Site layout master Pre-construction 0
e ! ) ,EO, . o nce off
must be approved and indicated in the site layout master plan. plan Compliance monitoring
3 Workshop areas shgll be momtoreq for ql and fuel spills and such spills shall be C.0 EO, PD. ECO Site layout master Compliance monitoring Monthly
cleaned and remediated to the satisfaction of the ECO. plan reports
4 WhereT possible and practical all maintenance of vehicles and equipment shall take C.0 C. EO, PD Site layout master Compliance monitoring Monthly
place in the workshop area. plan reports
5 Oply emergency repairs shall be al!owgd outside the workshop area on site and a C.0 C.EO, PD Drip trays Compliance monitoring Monthly
drip tray shall be used to prevent ail spills. reports
6 AII hazardous materlals shgll be clearly marked W|th symbolic safety/hazgrd warning C.0,CL C. EO, PD MSDS, materials Compliance monitoring Monthly
signs, documented in a register, and stored according to best practice guidelines. register reports
All hazardous substances shall be stored in suitable containers and storage areas Compliance monitorin
7 | shall be bunded. This includes all carbon substances like fuel and oil as well as C,0,CL C,EO, PD Method statements e orris 9 Monthly
herbicides and battery acid. P
8 Iﬁgg?tﬁnt:mporary waste and hazardous substance storage facilities out of the 1:100 C.0 CL C.EO, PD Method statements ?e%rgﬁgance monitoring Monthly
All potentially hazardous raw and waste materials are to be handled by the Compliance monitorin
9 | Contractor’s trained staff and stored on site in accordance with manufacturer’s C,0,CL C,EO, PD Method statements e orris 9 Monthly
instructions and approved method statements. P
10 Fire .extlngwsher.s should be available at conspicuous places and should also be All phases C. EO, PD ClelarIyIV|3|bIe fire Compliance monitoring Monthly
serviced as required. extinguishers report
The relevant Material Safety Data Sheets (MSDS) shall be available on site. Compliance monitorin
11 | Procedures detailed in the MSDS shall be followed in the event of an emergency C,0,CL C,EO, PD MSDS reporgs g Monthly
situation.
19 The Contractor sh.aII be in possession of an emergency spill kit that must be All phases C.EO, PD Re.adllly available Compliance monitoring Monthly
complete and available at all times on site. spill kit report
The location of a fuel storage area for construction activities during the construction Relevant approvals, | Compliance monitoring
13 phase shall be approved by the PD and ECO, and shall comply with all relevant All phases C,EO,PD Site layout Master report Monthly
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legislation and standards. Plan
All liquid fuels and oils shall be stored in tanks with lids and that these are kept firmly Comliance monitorin
14 | locked at all times. The design and construction of the storage tanks shall be in C,0O,CL C,EO,PD MSDS P g Monthly
) . reports
accordance with a recognised code and as approved by the PD.
Monitoring Measures: _ _ _ _ _
1 | Compliance monitoring and reporting as per section 6.1. | | | | |
Table 5-13: Site management - Waste management activities
Environmental Specification Section Component Legend
SITE MANAGEMENT DURING CONSTRUCTION AND OPERATION OF THE FGD 5.2.13 Waste management SORTYe— e Sreraior
Objective: Expected outcome: C__: Construchion Respznsible: F?:f;mm‘swn‘"g
1 | Ensure proposed waste management activities are aligned with legislation No spillages or pollution from the handling or storage of PSI  Power Silon Manager G General Marager
2 | Maintain a tidy and clean construction site waste during construction. O o armger S Serr Consyucton Mariager
EM : Environmental Manager C : Contractor
3 Minimise pOtential pO“UtiOﬂ from waste EA :Sen?or Envi:inrnema?/\dvisor EMC Env::on:\enta\Monibring Comnitiee
EO : Environmental Oficer HO  : Eskom Head Ofice
Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency
A certificate of disposal shall be obtained by the Contractor and kept on site. All waste Aopointment of waste Comliance monitorin
1 | and construction material generated during construction and operation of the facility All C,EO, PD Ppe . P 9 Monthly
) . . " service provider reports
must be removed and disposed of at a licensed waste disposal facility.
In the case where a registered waste site is not available close to the construction site,

9 the Contractor will be responsible to provide a method statement and/or Waste Al C. EO.PD Waste engineer to draft | Approved method Monthl
Management Licence with regard to waste management. This method statement must T method statement statement y
be approved by the ECO.

3 Waste management activities shall be undertaken strictly according to the approved c.o C. EO. PD. EM Waste engineer to draft | Approved method Once off
method statement or WML. method statements statements

4 The Cont.ractor camp shall have the necessary ablution facilities with chemical toilets c.o C. EO, PD Sufflc.|ent ngmber of Adggyate ablution Monthly
in the ratio of 1 toilet per 15 staff members. chemical toilets facilities
The Contractor will supply waste collection bins where such is not available and all Onlv temporary waste

5 | solid waste collected shall either be recycled or disposed of at a registered waste CO0 C,EO, PD Waste collection bins y temporary Monthly

) . storage
disposal facility.

6 Under no c[rcumgtances may solid waste be burned on site unless a suitable Al C.EO, PD i i Daily
incinerator is available.

7 The Washmg of concrete trucks on site is prohibited. Any spilled concrete shall be .0 C. EO, PD Spill KltS and clean up Incident report Weekly
cleaned up immediately. material
The Contractor must provide Authorities with proof of confirmation of service provision Certificafte of disposal Compliance monitoring

8 . . CO0 C,EO, PD Monthly
from waste service providers for the removal of wastes. of waste reports

9 Wherever possmle, materials such as steel off-cuts, wire, etc will be recycled. To this All phases C.EO, PD Recydling containers Proof of recycling service Weekly
end, containers for glass, paper, metals, plastics, organic waste and hazardous wastes provider agreement.
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(e.g. oil rags, paint containers, thinners) will be provided in sufficient quantity on the
site.

10

Waste will be removed during off-peak traffic periods, where possible, to minimise
impacts on local traffic patterns.

All phases

C,EO,PD

Weekly

Monitoring Measures:

1

| Compliance monitoring and reporting as per section 6.1.

Tabl

e 5-14: Site management - Sanitation

Environmental Specification

SITE

Section

Component

Legend

MANAGEMENT DURING CONSTRUCTION AND OPERATION OF THE FGD

5.2.14

Sanitation

Objective:

Expected outcome:

Maintain a safe and clean construction site

Ensure implemented mitigation measures reduce any adverse impacts on the

No spillages or pollution from the handling or storage of
sewerage or waste water during construction.

Phase

PC  : Pre-consfructon
C__:Construction

o
D .

Operational
Decommisioning

Responsible Party

: Power Station Manager
PD : ProjectDirector
CM : Contracts Manager

GM
SCM :
ECO :

General Manager
Senior Construction Manager
Environmental Control Oficer

2 . ; . . o EM : Environmental Manager C  :Contractor
environment resultlng from construction site activities EA : Senior Environmental Advisor EMC : Environmental Monitoring Commitiee
EO : Environmental Oficer HO : Eskom Head Ofice
Management and Mitigation Measures Phase Responsibility Resources Reporting / Indicator Monitoring frequency
Where existing ablution facilities and associated infrastructure are available the Existing ablution Compliance monitoring
1 i All C,EO, PD o Monthly
Contractor shall make use of such facilities. facilities reports
The Contractor shall inform all site staff to make use of supplied ablution facilities and Aoprooriate ablution Compliance monitorin
2 | under no circumstances shall indiscriminate excretion and urinating be allowed other All C,EO, PD pprop P g Monthly
. ! e facilities reports
than in supplied facilities.
3 | Locate temporary sanitation facilities out of the 1: 100 year flood line. All C,EO, PD Apprqprlate ablution Compliance monitoring Monthly
facilities reports
The Contractor will ensure that no spillage occurs when the toilets are cleaned or Appropriate ablution Agreement with service
4 . . . . All C,EO,PD - . Monthly
emptied and that a licensed provider removes the contents from the site. facilities provider
Disposal of such waste is only acceptable at a licensed waste disposal facility.
5 | Disposal certificates shall be obtained from the service provider and included in the All C,EO,PD Honeysucker trucks Disposal cert. in site file Monthly
site file.
6 Portable ablt.mpn facilities to be provided at a maximum ration of 1:15 people with Al C.EO, PD Apprqpnate ablution Compliance monitoring Monthly
separate facilities for men and women. facilities reports
7 Loca?e ablution facilities at Iegst 100 m away from the edge of wetland areas outside Al C.EO, PD EMEr, specialist Compliance monitoring Monthly
the direct development footprint. studies reports
8 No washing of .machmery or equipment within wetlands areas adjacent to the Al C.EO, PD i Compliance monitoring Monthly
development sites should be allowed. reports

Monitoring Measures:

1

| Compliance monitoring and reporting as per section 6.1.
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Table 5-15: Site Management - Fire prevention

Environmental Specification
SITE MANAGEMENT DURING CONSTRUCTION AND OPERATION OF THE FGD

Section

Component

Legend

5.2.15

Fire prevention

Obijective:

Expected outcome:

1

Ensure effective fire prevention measures are in place

2

Prevent occurrences of veld fires

No fires recorded on site.

Pha:

Se

PC : Pre-construcion
C__ : Construction

0
D

: Operational
Decommisioning

Responsible Party

PSM : Power Station Manager

PD : Project Director

CM : Contracts Manager

EM : Environmental Manager

EA : Senior Environmental Advisor
EOQ : Environmental Officer

GM
SCM
ECO
C
EMC
HO

: General Manager
Senior Constructon Manager
: Environmental Control Oficer
: Contractor
Environmental Monitoring Committee
: Eskom Head Office

Management and Mitigation Measures Phase | Responsibility Resources Reporting / Indicator Monitoring frequency
The Contractor will document a fire reduction management plan. The plan will identify fire Fire Reduction
1 . S PC C,PD - Once off
hazards and appropriate management measures to reduce the identified risks. Management Plan
Firefighting Firefighting equipment
2 | The Contractor shall have fire-fighting equipment available on all vehicles working on site. Al C,PD equipment in good on all contractor Daily
working order vehicles.
All fire control mechanisms (fire-fighting equipment) will be routinely inspected by a qualified Aopointment of
3 | investigator for efficacy thereof and be approved by local fire services. Such mechanisms will All C,EO, PD ppointm . Inspection reports Monthly
. . qualified investigator
be present and accessible at all times.
4 I:es ict:((e)ntrrslctor shall designate or appoint a suitable and qualified fire officer for full time duty Al C.EO, PD Designated fire officer I;;e;stzglls and roll call Twice a year
All staff on site will be made aware of general fire prevention and control methods, and name Toolbox talks, fire Signed attendance .
5 . ) All C,EQ,PD L . As required
of responsible person to alert to the presence of a fire. awareness training registers
Monitoring Measures:

Compliance monitoring and reporting as per section 6.1.
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6 MONITORING AND COMPLIANCE

These proposed monitoring and maintenance measures are provided in the sections below.
6.1 Compliance monitoring and reporting of construction and operation activities

Independent monitoring by an ECO must be undertaken on a monthly basis with feedback on
contractor and Eskom compliance presented at the contractor’'s construction management
meetings. The ECO will report to the PD, SCM and EM on the compliance with the construction
and operational activities during the preceding period in terms of the approved EMPr, EA, MPS
EMS.

The Station Environmental Manager or designated person must provide feedback to the
Environmental Monitoring Committee on a quarterly basis on the performance of the contractor,
Eskom and findings and outcomes of all required monitoring as stipulated in the MPS EMS and
approved EMPrs. Where necessary, Eskom shall task the relevant specialists to present
monitoring data and findings to the EMC.

6.2 Soils

The soils and land capability specialist proposed a soil conservation plan for the construction,
operational and decommissioning phases of the proposed development. These soil
conservation plans aims to maintain the integrity of the topsoil removed during construction.

Making provision for retention of utilisable material for the decommissioning and/or during
rehabilitation will not only save significant costs at closure, but will ensure that additional
impacts to the environment do not occur.

The proposed soil conservation plans for the construction, operational and decommissioning
phases of the development is provided in Table 6-1, Table 6-2 and Table 6-3 below.
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Table 6-1: Construction Phase — Soil Utilization Plan

Phase

Step

| Factors to Consider

Comments

Construction

Delineation of areas to be stripped

Stripping will only occur where soils are to be disturbed by activities that are
described in the design report, and where a clearly defined end rehabilitation use
for the stripped soil has been identified.

Reference to biodiversity action plan

Itis recommened that all vegetation is stripped and stored as part of the utilizable
soil. However, the requirements for moving and preserving fauna and flora
according to the biodiversity action plan should be consulted.

Stripping and
Handling of soils

Handling

Where possible, soils should be handled in dry weather conditions so as to cause as
little compaction as possible. Utilizable soil (Topsoil and upper portion of subsoil
B2/1) must be removed and stockpiled separately from the lower "B" horizon, with
the ferricrete layer being seperated from the soft/decomposed rock, and wet based
soils seperated from the dry soils if they are to be impacted.

Stripping

The "Utilizable" soil will be stripped to a depth of 750mm or until hard
rock/ferricrete is encountered. These soils will be stockpiled together with any
vegetation cover present (only large vegetation to be removed prior to stripping).
The total stripped depth should be 750mm, wherever possible.

Delineation of
Stockpiling areas

Location

Stockpiling areas will be identified in close proximity to the source of the soil to
limit handling and to promote reuse of soils in the correct areas. All stockpiles will
be founded on stabilized and well engineered "pads"

Designation of Areas

Soils stockpiles will be demarcated, and clearly marked to identify both the soil
type and the intended area of rehabilitation.

Table 6-2: Operational Phase — Soil Conservation Plan

Phase Step Factors to Consider Comments
) Enhanced growth of vegetation on the Soil Stockpiles and berms will be promoted
Vegetation A e . .
) (e.g. by means of watering and/or fertilisation), or a system of rock cladding will be
establishment and . . ) ]
) employed. The purpose of this exercise will be to protect the soils and combat
erosion control ) )
erosion by water and wind.
Stockpiles will be established/engineered with storm water diversion bermsin
Storm Water Control .
place to prevent run off erosion.
Soil stockpile and berm heights will be restricted where possible to <1.5m so as to
avoid compaction and damage to the soil seed pool. Where stockpiles higher than
1.5m cannot be avoided, these will be benched to a maximum height of 15m. Each
c
] bench should ideally be 1.5m high and 2m wide. For storage periods greater than 3
] Stockpile Stockpile Height and . Y } & ) ) gep & )
= o years, vegetative (vetiver hedges and native grass species - refer to Appendix 1) or
2 management |[Slope Stability ) . . —
IS} rock cover will be essential, and should be encouraged using fertilization and

induced seeding with water and/or the placement of waste rock. The stockpile side
slopes should be stabilized at a slope of 1in 6. This will promote vegetation growth
and reduce run-off related erosion.

Only inert waste rock material will be placed on the soil stockpiles if the vegetative
growth is impractical or not viable (due to lack of water for irrigation etc.). This will

Waste
aid in protecting the stockpiles from wind and water erosion until the natural
vegetative cover can take effect.

Vehicles Equipment, human and animal movement on the soil stockpiles will be limited to

avoid topsoil compaction and subsequent damage to the soils and seedbank.
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Table 6-3: Decommissioning Phase — Soil Conservation Plan

Phase Step Factors to Consider Comments

Stockpiled soil will be used to rehabilitate disturbed sites either ongoing as
disturbed areas become available for rehabilitation and/or at closure. The utilizable
soil (500mm to 750mm) removed during the construction phase, must be
Placement of Soils redistributed in a manner that achieves an approximate uniform stable thickness
consistent with the approved post development end land use (Conservation land
capability and/or Low intensity grazing), and will attain a free draining surface
profile. A minimum layer of 300mm of soil will be replaced.

A representative sampling of the stripped and stockpiled soils will be analysed to
determine the nutrient status and chemistry of the utilizable materials. As a
Fertilization minimum the following elements will be tested for: EC, CEC, pH, Ca, Mg, K, Na, P,
Zn, Clay% and Organic Carbon. These elements provide the basis for determining
the fertility of soil. based on the analysis, fertilisers will be applied if necessary.

Rehabilitation of
Disturbed land &
Restoration of
Soil Utilization

Erosion control measures will be implemented to ensure that the soil is not washed

Erosion Control i K . i
away and that erosion gulleys do not develop prior to vegetation establishment.

Decommissioning & Closure

If soil (whether stockpiled orin its undisturbed natural state) is polluted, the first
management priority is to treat the pollution by means of in situ bioremediation.
The acceptability of this option must be verified by an appropriate soils expert and
by the local water authority on a case by case basis, before it is implemented.

Pollution of Soils |In-situ Remediation

If in situ treatment is not possible or acceptable then the polluted soil must be

Off site disposal of classified according to the Minimum Requirements for the Handling, Classification
soils. and Disposal of Hazardous Waste (Local Dept of Water Affairs) and disposed of at an
appropriate, permitted, off-site waste facility.

The specialist furthermore proposed the following monitoring and maintenance
recommendations:

e During the rehabilitation exercise, preliminary soil quality monitoring should be carried out to
accurately determine the fertilizer and pH requirements that will be needed.

e Soils should be sampled and analysed for the following parameters:

pH (H20) Phosphorus (Bray I)

Electrical conductivity Calcium mg/kg

Cation exchange capacity Sodium mg/kg;

Magnesium mg/kg; Potassium mg/kg Zinc mg/kg;
Clay, sand and Silt Organic matter content (C %)

The following maintenance is recommended:

e The area must be fenced, and all animals kept off the area until the vegetation is self-
sustaining;

o Newly seeded/planted areas must be protected against compaction and erosion (Vetiver
hedges etc.);

e Traffic should be limited were possible while the vegetation is establishing itself;

¢ Plants should be watered and weeded as required on a regular and managed basis were
possible and practical;

e Check for pests and diseases at least once every two weeks and treat if necessary;
¢ Replace unhealthy or dead plant material;
o Fertilise, hydro seeded and grassed areas soon after germination, and

¢ Repair any damage caused by erosion.

ZITHOLELE CONSULTING



23 May 2018 37 12949

6.3

Groundwater

The following recommendations regarding monitoring were made by the groundwater specialist
and include:

6.4

Monthly monitoring of exiting monitoring boreholes groundwater levels and quality.
Monitoring should be conducted to be consistent with the existing WUL (Licence no.:
01/A42J/4055);

Aquifer testing of new monitoring boreholes to determine hydraulic parameters and update

initial groundwater conceptual model. The groundwater conceptual model with aquifer

parameters provides the basic input into a groundwater numerical model,

The newly-drilled monitoring boreholes should be incorporated into the existing monitoring

programme. The following monitoring tasks should be conducted to be consistent with the

existing WUL (Licence no.: 01/A42J/4055);

o Bi-annually groundwater monitoring of existing groundwater user’s boreholes in the area
surrounding the existing licensed disposal facility (In radius of ~ 3.0 km).

o Update of conceptual groundwater model,

o Development of a numerical groundwater flow & transport model (or update of existing
models) and Impact Assessment. This model to include Medupi Power station (MPS) and
the existing licensed disposal facility;

o Use model predictions to predict the pollution plume from the existing licensed disposal
facility and Medupi Power station;

o Update mitigation and management measures for the existing licensed disposal facility on
numerical model outcome and predictions; and

o Reporting based on the important hydrogeological aspects identified in this report — in
support of the EIA, WML and WUL.

Biodiversity (Terrestrial Ecology) and Wetlands

The following recommendations regarding monitoring were made by the specialist and include:

Biodiversity and wetland monitoring must be undertaken in line with the existing monitoring
protocol of the MPS.

Regular surface and ground water quality monitoring is required to be continued at the
identified sampling sites.

Sediment analysis of depressions and the ephemeral washes must be conducted yearly and
compared with the current results for the site. This will then indicate whether heavy metal
concentrations are increasing during the Operation Phase of MPS and its ADF.

Annual monitoring of the aquatic invertebrate assemblage should be conducted at the
various remaining sediment sampling sites.

Amphibian assemblages should be monitored at key sediment sampling sites as well as the
newly created pans once a year by means of acoustic, visual encounter transects.
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¢ Measures should be implemented to minimise erosion on site, and potential sedimentation
and contamination of the downstream ephemeral watercourse and associated dams;

e Itis advised that water quality at local boreholes (if present) be monitored before and during
construction of the site. The exact duration, frequency and positioning of the sampling points
should be determined from the geohydrological studies commissioned for the site.

6.5 Noise

In the event that noise related complaints are received, short term (24-hour) ambient noise
measurements should be conducted as part of investigating the complaints. The results of the
measurements should be used to inform any follow up interventions.

The following procedure should be adopted for all noise surveys:

e Any surveys should be designed and conducted by a trained specialist.

¢ Sampling should be carried out using a Type 1 Sound Level Meter (SLM) that meets all
appropriate International Electrotechnical Commission (IEC) standards and is subject to
annual calibration by an accredited laboratory.

e The acoustic sensitivity of the SLM should be tested with a portable acoustic calibrator
before and after each sampling session.

o Samples of at least 24 hours in duration and sufficient for statistical analysis should be taken
with the use of portable SLM’'s capable of logging data continuously over the time period.
Samples representative of the day- and night-time acoustic climate should be taken.

e The following acoustic indices should be recoded and reported:
Laeq (T)
Laieq (T)
Statistical noise level LA90
Lamin and Lamax
Octave band or 3" octave band frequency spectra.
e The SLM should be located approximately 1.5 m above the ground and no closer than 3 m
to any reflecting surface.

o Efforts should be made to ensure that measurements are not affected by the residual noise
and extraneous influences, e.g. wind, electrical interference and any other non-acoustic
interference, and that the instrument is operated under the conditions specified by the
manufacturer. It is good practice to avoid conducting measurements when the wind speed is
more than 5 m/s, while it is raining or when the ground is wet.

e A detailed log and record should be kept. Records should include site details, weather
conditions during sampling and observations made regarding the acoustic climate of each
site.
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6.6 Heritage, archaeology and palaeontology

If in the extremely unlikely event that any fossils are discovered during the construction of the
waste disposal site, then it is strongly recommended that a palaeontologist be called to assess
their importance and rescue them if necessary.
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7 ENVIRONMENTAL AWARENESS PLAN

The EO or EM shall be appropriately trained in environmental management and shall possess
the skills necessary to impart environmental management skills to all personnel involved in the
construction, rehabilitation and operation of the ADF, as applicable.

The PD and EM shall ensure, on behalf of Eskom and the Contractor, that the employees
(including construction workers, engineers, and long-term employees) are adequately trained on
the stipulations of the EMPr. Further, the EO and EM shall arrange for all employees to attend
an induction presentation on environmental awareness.

Where possible, training must be conducted in the language of the employees. The induction
and training shall, as a minimum, include the following:

e The importance of conformance with all the specifications of the EMPr and other
environmental policies and procedures;

e The significant environmental impacts, actual or potential, of their work activities;
e The environmental benefits of improved personal performance;

e Their roles and responsibilities in achieving conformance with the EMPr and other
environmental policies and procedures;

e The potential consequences of departure from specified operating procedures; and

e The mitigation measures required to be implemented when carrying out their work activities.

ZITHOLELE CONSULTING (PTY) LTD
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ENVIROSERV

WASTE MANAGEMENT

Att: Theuns Blom 11 May 2018
Eskom : Medupi Project

RE: Medupi WFGD: WASTE STREAM HANDLING

Good day Theuns

Based on the theoretical assessments carried out by Jones & Wagner, the waste streams that will be generated by
Eskom’s Medupi Power Station will be permitted to be disposed at Holfontein’s H:H Landfill as specified in the Minimum
Requirements for Waste Disposal by Landfill (2" Ed. DWAF, 1998) which is equivalent to a Class A landfill designed in

accordance with section 3(1) and (2) of the National Norms and Standards for Disposal of Waste to Landfill (GN R636).

The wastes streams, once generated by Eskom’s Medupi Power Station, shall be re-assessed in order to confirm the
theoretical assessments carried out by Jones & Wagner.

Table 1: Summary of waste assessment results and

Assessment and Class of Landfill required for Percentage of waste
Waste ;
disposal (%)

Ash Type 3 waste — Class C Landfill 79 or 68
FGD Gypsum Type 3 waste — Class C Landfill 19 or 29
FGD WWTP Sludge 85% Limestone Type 2 waste — Class A landfill* 24
FGD WWTP Sludge 96% Limestone Type 1 waste — Class A landfill 14
FGD WWTP Crystalliser Solids Type 1 waste — Class A landfill 0.72 0r 0.62
* The Type 2 assessment was based on theoretical values and therefore a conservative approach should be followed
and the 85% Limestone FGD WWTP Sludge should be disposed of on a Class A landfill until the assessments can be
confirmed on actual waste samples.

Kind regards

LUCY MULLER
Sales Manager

WE ARE NOW A PROUD B-BBEE LEVEL 2 CONTRIBUTOR

Customer Care Line 0800192 783
clientservices@enviroserv.co.za

Registered Address EnviroServ Waste Management (Pty) Ltd

Brickfield Road, Meadowdale, Germistan, PO Box 1547, Bedfordview, 2008

Tel +27011) 456 5660, Fax +27011] 454 6016, www.enviroserv.co.za

Gauteng Regional Office +27(11) 456 5400, KwaZulu Natal Regional Office +27(31] 902 1526,
Western Cape Regional Office +27(21) ¢51 8420, Eastern Cape Regional Office +27(41] 466 2741

Directors C.L.A. Coppings , E. Gombault, S. Jwili, D.F.N. Krugel, D. Lavarinhas,
A McLean, M. Myburgh, T. Taaka, D.L. Thompson [CEOQ], N.S. Vermeulen,
C.L.A. Coppings [Company Secretary)

RAISING THE WASTE GAME Reg No 2008/021152/07

COLLABORATION DIVERSITY INTEGRITY PASSION QUALITY



ENTES
DEPARTMENT: WATER AFFAIRS AND FORESTRY
Frwata S8 3313, Preiosiz, CDO1 -
Sedib=rg Rrildirg, 155 Suhoeman Sirxet, Frafssia
TRIDALE] IFFTI00 faws [D4FF §PP-A27E 5 (D0EL 21353745
Fo2  [012) 323 3341 e Taimay Hopkins
E-k aophinsl@cesf gov za - v12) 355 LnG
s TRETICEI2M 210

FERMIT NUMBER: TRLANTGETENY 1 21/P3
Eriensment o Pomil number BER2321421/PY issuac on 20
April 19335,

CLASS: HH

WASTE DISPOSAL SITE: HOLFONTEIN

LOCATION: PORTIONS 23 4kl 28 OF THE F AR
HOLFON TN 71 IR AND PORTION 2 OF THE
FARM RMODNFREONTEIN 235 IR, DISTRICT OF
BESCNI

PERMIT HO[LDER: DIEF2EE TECH, A DIVISICN OF ENVIRTSERY
WASTE MANAGEMENT (PTYILTD

ALDRESS: PO BOX 134206, NOCRTHMEAD 1574

PERMIT [N TERMS QOF SECTION 20 CF THE ENVIRONIMENT
CONSERVATION ACT, 1889 {ACT 73 OF 1989)

By virtue o” the powers delegeted o me by the Minigter of Water A¥airs and Forestny
\hereinatier mferred fo 2s “the Minists™), !, Coimelius Ruiters, in My capality s
Mznagsr Waier Jss in the DJeparimen® of Waisr A¥airs and Foresiny (herenafs-

reterred 1o as "the Depariment™), hereby. in tarms of saction 2301 of iz Environment

ComsrrvaiionAct, 108G fA0t 73 of 1985, auihorics the ahovemantionaed Sarmi | lolder

i Site, subjzct o e

_]
[

H

o

[y

to Zurther develop ard opemaiz the Hoifonisin 44 L

CaRdhiong speciviad hasin
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CPLEnE. 104 1:id o 3dis
FERMIT CONEITIONS

I inis Parmit, "Maazger' msans ‘he WMarager Yas's Discharge ang JEpczal of the
Dezartment, wha may be covtactad at *he addross belnw

Ciracior General

Pesarimant of Watsr A%zl ard Sorestry
Prevate Bag X213

FRETCRIA

(ISl0M

AT TENTION: Manege: Waste Disckargs and Disposal

LOCATION

This Femit authorses the further cavelopment and oparation of a waste
cizposal sie on Portions 23 and 24 of the farm Hoforfeir 74 IR and Fartion
8 of ine famm Modderfontsin 236 IR, Districs of Renani, (hareirafier rafarad
to as "the Site"} according to tha following reparts numbered —

) Emdrorimental frmoast Conbu! Sepod for Solifonisin Hazardous
Waste Disgose! Sie- Updsfed for 2003 recort  numiosr
JWIZTIBEEZEY by Lones & Wagsner dated May 2005

o Profection of & Health Suffer Zora for the Hoiforiein Lanafil Sis
oot aumber ZMSTUEWM-04) by Envimamental
Wianagement Sorvicca OO defed 23 Debruary 2001,

(c, Aolfontedn Oosrations Manual by o Nicholson daiec Algs:
ACHE;
(] acoping  Report, Hoffonfein eoachste Treatment Diard oy

Emdrormental and Chemical Consukants avd Envirenrensal
Risk Managameant feted £5 Aprii 2002;
=) Addendumn fo Seoping Report for the Holfontoin Leachata

and Envitoniments! Risk WManagemen: dated 27 Septembe-
2302,
{f) Emergency Resoonsz Zan {(eaort number DT 7ol
o Holfentein AUS Landiill — Design and Cneradona! Manual far
Ernsapsulation in large  Veoiume  Sies  eport number
S8R0 by Jaiss mod Wagerar dates “overher

2002

nless speciiicaiy slaled olheowise, nersinator referred fo s %he
~apods"), submitad by iha Permit Holdar,

Portion 8 of the farm Modcdsmorieln 235 R may not he usad for e
disoosal of wesla and mav oniy bs used forhe irpeses of a bufferzonz 2
reguired 0 this permin

i
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ihe dounceanizs of the Site must ba zs indicaled by the co-odinates on
Drawing numnber £4£4-024019 deted 11 Luly 2003 of 6 Repot rafared fo
In condificn 74 4.

PCRMISSIBLE WASTE

Ay poction of the Site which 2as haen consrucied or Seveicped Arerding
to condition 3 of this Permit, may be usac for e disposzl of all waste hpas
wiich are ciassifiec acco-ding to lhe latost edion of he “Minrnu=
Reguirernent” asrics o doocuments as pudlished by the Separimen
(rereinsite- referrsc 0 as the fWinirum Requiremons”), 25 waste suitaale
for cispozal at a A'H disgosal fazility, excluding thoss was'e typas iisied in
Annexure |

Fhamaceificals (narcoiice) confiscatsd by the Souih African Nolise Sapdce
miay he disposed of according ‘o Annaxure || afer writer approval by the
Manazer for a specific batzh

Tre cizssification, acceplznce ard disposal ooleqiz as listed 1 the |stest
cdhicn of ihe Minin-um Reguiremenis must be ronfarmed 2o

CONSTRUCTION

Tre &ie or any potion thereof may only He tsed for e disonsal of
permissinle wese or leachais § fag Site or any porion have bea:
conetiictad and developad acsording ic condition 8 of 1iis Permit

The corsiruction of fJurner developrents within the Site, may onlv be

<ndertaksa oy the Permi Holder afier spsdified engineering slars have
bzen submitied to the Managar and approvad in writing by the fanzger

he construction of further devalopmants within the Site must he caried
out undsr the supervision of a Professional Civit Engiraer, registarad
undst iz Engiresring Profession of Souih At-ica Act, 1890 (Aci 114 of
12901 a5 progosed oy ine Permit Hodsr g-d approved by tha Manager,

Snould @ pordon of tha Sits be furthar developed, zooording to plans for
which aporova, has been chiained undsr concition 2.2 ard in socordansa
with cond’ten 33, ths Permit Folder must rotfy thie Manager of the
sgtimated date of comgpletion of #e devecpment, The complzted
evsiopmant shall e insoecited by a Regitersd Professional Civ
=nginaer Tom ihe Deparment aad by *he parscn referred to in condificn
3 3. Bhoud the Manager bz safishisd with the cevslosment affar e
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mapzcion s comzieed snd has granied wiiten peTrission thareto, the
Perrnt noider meay uss that porion of the She o the dispozs) of wasta

he Zitc must o2 consracied in accordence whh oracogiised  oivil
crginearng praciics, with specizl nonsidoration o s'ahiliy

The slops of the outar walls of the wasie Zisposal calls on the Sie s-al
el o slecpe: than T oweriiczl (0 3 horizenial fength writs, unless an
aquiva.ent engineared aliernative has ssr zpprovad by tho Managor

Tre slops of the sides of the Silz must Se consiructed and msinained in
such & masnaer that the occurance of erosicr s orevented

The maximum beight of ihz Sile must not excesd 35 metes above ground

lave!

Stormweater diversion words constuciad in compliance with coadiion 5.1
must be of such & ceoscity as to accomrrodate a2l stormwater rancsf
which could bz expacted as a resull of the estimated maximum
srecipitation dusing & period o7 24 hours with an average frequency of
once i Tty vears [hereinaver referred 0 as he "estimated maxmuam
Jrecisiiation’).

Containmert works constricied in campliznce win condfon 5.1.2 rmuss
bz of such & capscity as io mainfain g Tresbeard of half 2 rotre and o
accomiredaie all stormwatsr ronoff wiich could bz excecied g8 a4 rasolt
of the estimaied maximum pracpisation

Coriainmant woks congirucied in compliance with condiZons 5.4 for
contaminated stormwaler must he Ined sccording to the reevand

]

Win mum Reguirsments znd in comaiianca with cordition 2 2.

“eachate confainmani works constructed in compliznce with condition 5 2
must oe of SUCh & c&pacity 25 to contain &) exoeciod |sachats as & rasult
of disposal operations and fre estimated maximum nracipitation and must
meinain a ireebeard of haif & meire axd must be lired according “a the
specificat'ons contalned in tie Minimum Reouireman®s for Hazardous
lagoons.

Plzns Tor the i=achate <eatment piari and associaied confainment
structuras as re‘erred to i the Regost disted in condition 11447 and (&)
must oe submitted within six manths froos the date of this Perm't 1o the
Manager Jor g sporoval

he lsachate trastment wor<s must Se consirustes n eccordancs with the
approvec gizng, end must be n apsration by 31 December 2004

sonsfrection of af works with'n tha Site. Thase repnds mux ooniain =0

The Permi Hoier must compie annual writen tepors oo the
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essessment Ty the person -efsmed o v condition 3.3, of al works
consTUSied o0 the 3R I comparisen wii iths spacified !
drawings 23 submitted ic and aoorovad by “hs Manager and must slso
coriain the cetailed readlis of all cuslity contrel fzels nedormed o e
consfruction. AN recorts wust contsin 5 profcomanain resard of 4
construcTon bp to the wiitten report deta

GENERAL IMPACT MANAGEMENT AND OPERATION
Disposal of Waste

£

o2 Permic Helder must ensurs that the disposal of pe-rmissible waste znc
e cparatizn of the Sile s dore i aznodarce with —

(&) the jatest edTon of the Minimurn Reguirements as subleed kv
he Departmen? of Water Afzi-s and Forestry;

(=} “hie cordiions of this Parmt _

s the Reports or subszquant spproved versiors fhere-of;

a the aporoved Cperational Plar:

=) cny wiilten Operatioral Fioszdures o amendments of s

Operatioral 2 an submitted by {72 Pernit Hoder and Somroved
by ine Marager; and

i+ &y ower wiitten cirecion lssued by *he Maracer ic the Parit
Frofdar
Lo-disnosal

“he Pammit Holosr rust ensura that the co—disposal of soid and AT

Wasic 5 done in 300 A manner that the bycradiic head of leachate or the

linar cfiie Site is l2ss thar 200 mm per arnum as gpecified in the Minimam
Roquirameanls

The co-cispeszl rade shall he managed sceording to the methodology
spectied in Appencix 1001 of fie Minimum Requieemens for Waste
Lispesz| oy Landsil (sscond edition, 1953 or subsaquent versions tha-eof,

The Perrvt Holder shall develop ans mainian = c=lioratec |-gsid
managesient mods! to 2nasure complignss o condition 242 2.

Ihe Semii Hader shall sLbmit tha resubis of $a liouic management mode’
o the Marags: o1 a monthly besis.

The Pemil Hoider may not axosed the co-d'spesal -atis of o liczLyicd
manadsmanst modal, which ensurss corplisnce fo conditons 47 1 =pd

%22 wiEnout wiiten enoroval by the Manzcer,
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Bufferzone

The Peormit Hodor muot take el remsorable steps, such as suftalis

Zoning, wilisn agresrianis with adiscent jandowners, buying out izng

andfer cixaining a servituds, <o ﬁ&fc'ﬂl‘?h ang mainiain a 'rJL,lﬁuI?':II'IL:'
ewwiean tre Sila and th’1 nearsst residential andfor lgkt incustris! area
nat closar o he Sis than

(@) 400 metres to the nar

(o) 700 meatres to tha South
(op 300 mstizs w Lhe east, and
() 500 metres o0 *he west

curing ths aosretveiife of the Site.

The Fermit Hodor mus? submit witter proof to the Managa of the stzps
asen ascording fo sondition 4 3.1, wihin ane year from Do date of ths
Fermii.

Heewy industrizs or indusiries which may crese nuisance sandifions Ay
he permted within the sufferzons i lerms of fha aporopiste legislaton,

Should the operation of the Sie change 1 suca g mmanner t..a'i, iha
d,Dp"GVEEd sufizrzone referec to in condidon 4.3.1 mey b2 infiuenced, iha
st Aclder may ba divectsd by the Manzger to review the ai- uspﬂmc“
madeling 3s cortzined in the repart referred 4o in condidon 1.1 B to
sonfir wosther the eppraoved buffeizore ls adaquats.

General Cperstional Messures
Municiiza! waste disacsed of on 5P2 shai be comoaciad znd coverad 01 3

daily basis with a mirimum of 130 milimetres of 2o or other matarnial as
aporovad by the Masnge-

Wihere zpplicadle, the Perit Hoder must operefe tre Site = sy h 4
annerthat tha hF‘IQI“.- of the embankmant or p*rlr’lﬂ-t-;; wail is at al dimes
rraintained &l a higher slsvaiion thar the gvel of ths opearating floor

Wiaste disposzsd of on the Siie is nos alowad to Humr .
Wilasie Ib,_?l s2d of on the Sits may nat Be raclaimead

Comainers in which wasia is duCEpﬁLf‘d cn Site mey he reclaimad =fs- 2
managemen: plan tas sesn adproved by tha tarager,
'-|~ Farnit Holder must fake ali reascnsbla s'eps to ense Lol b Sie
g boeraiad in sush & manner that nu'sance conditions or healit nazards,
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or ing patential creation of nuizance concifiors o realit nazards, are
prevented.

The Permit Molde: —ust maxe provisicn for aceuusie sanlistion faciities
on fhe Siis.

The Femit Foder must implemert, =artaic and 21 2l “mes apaly
sufficiam dust contro! meaayres to cresesnt wong-Clown dust rom czissing
nllsance corditicns or Fealth Fazardsz.

The Permit So'der must implemer’, mzintair and 2t ail fros apoly
sufiicient odour conirel messures fo provent odours from CALSing
rEzzrce cordilions or healith nezarda,

Thz measurad conceniraton of fammadle ges, amaznced for Standard
Tenperature aad Prossuie, i ile atmosphers inside puildesgs on the Sie
must not excead 0.5% by volurms n air. Should fhe jevels abovs 0.5% be
dateciad, the Permit Boldsr must subrst = contingency nizn recanding
accupgtional safsty (o the Menager, which must be imalamsntzd on tha
Site, afler written approval by tha Manage:

The Permit Hoider mus! imzlement adequsls measures fo the satisiasfion
of the Maragsr, to ventiiate mathanz gas ganeraad i the waste disposal
grez and o prevent iatera, migration of methanz gas in crizr to preven:
the buld-up of dangarsus concentrations withis the Sife,

The Permit Aolder must imgiamant, maintain and at ar simes aonply
suicisnt nolse cortrol measurss to pravent noise from S2LEing atisanoce
sonditionz or haa!’ hasands,

Access Copfrol

Weatharorcof, durabls ard legbe rolives 0 af east thres  oftcial
ienguages epplicatle in the arza, must be cigprayved al zach antrance 1o
tie Site. These nctices must prehiolt sracthorised gniry angd siate ths
hours of operafion, ths nama, addrass anc felzphone number of tha
Pamnit bolder and s petsan respensible far he cpergden of Dia Sie.

Motices orohibitihg unzuthoriesd PEISONS TrTom enzting the Site, as wall
28 an ntemaiznally accepied 5i2nindicating te risks fovolved n
dnawhosdsed @iy must bz displayved 2 50 melre ntervals along the
voundary Tence of tha Sile.

The Site must ba fenoad 10 a minimum heizht of { & metres. with caies of
ths sams heighs al 2l errances, ta raszonably crevent unauthorsed
=ntri,
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Al ieschale coniainment works mast be Terced e minimom neight o
1 & mat-as, with gates of the same heicht at 2l exfrances, to rzasenatly
CreVET unamha:_ved cniny,

iFe Permit Hoder must tske al rasscnehe sizos 0 main’an ssrvce
|03|:: w[fmr‘ Fis jurisdiction n & condicon wiyzsh ensursg unimpadod
2ooiss fo tha E‘:-Jt=- torwehicies transpoding wasis

Tne Farmii Ho'Ger mos: ensura that 21 entrence gaies ars menaad darig
the Fours of operation and locked sulside the hous of operafion.

The “ermit Holder must ensure efective accass confro!

The Pormit Hoider must fakes 2! rezsonatie steps o prevert the disposal
of waste on the Site for which: {2 Sie has not been sporoved

STORMWATER AND LACHATE MANAGENENT
Runoff Management

Ad rInoil wata- (51 *rﬂwate;} arfsing as a resulf of preciptation oo lang
adjscent fo the Site, musl Lo redsonaby preverted from cormy ng irto
contzct with any substance, whether such substarce is a sciid, fqu',
Vasour or gas, or a comaialion thereof, which is sroduced, siored,
dumrned or :-,:mled on the premisss, inciuding leachate and mus® be
diverec and d-aired around the Sife 2y means of works constructed By the
Fermit Roldsr ‘0 acoordarnce with condton 5 3

Runafl water (stormwater) arising as a resuift of orecipitation on tha Site,
sl be orevented where poasible from coming nio contzsot with ary
sLpslance, s snumersad v oondiion 5.1.1 and must ke diveried and
cratnad from fhe Site a2nd working face of s Site, by means of works
cohstructed t:y the Permit Holder ir accordance with corditior 3 and must
L centzingd in works constructec 2y he Permit Hoider it zccordsnoe
wi.h conditior, 3,

Runoi water, a5 referrad to 'n cordition 5.7.2, may nr ba dissharged i
the zricsons Dam urless i complies with e quslity requirsments
spacliiec i Annexdre iil, or with stch guality requirerents as may from
drme o lme be determined By the Manager, bul musl be diveried to and
comianed in warks constructed by the Permit Hcidar it eccordance with
sondition 310

whnconieminated ~unoff water as r=ferred o in c:arr:: o0 22101, must bs
cherted away from the Shis and discrargad into the Shcsens Dam
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T othe svent that qunoff water fefered to i condiion 5171 tecomes
oniaminated with isacha’e or as & r2sult of the oparstonal zeliviizz on
the &xe andior the sremises of the Pennnl Folder [ most he FECEIMCED a5
wachate and rust bo deall with accerzing to condition £ 2

Ruric:fwater aris.ng frorm sparational astans, for exemnic the washing of
vehicle exteriors, or which are suspsectsd to Be comtaminaied rist pa
ragalan a8 cortaminsied 21d miel be dzal wilh according to condiian
517

contamingled el must be comtaired i the works consirucied
Coorning ts condition 2 10,

A management glat for comaminated runcf must be submted (5 ths

Manager for approval withiz 62 cays from the gais of this arrit

Untii the marsgemsnt plan referred to in condilion 5.1.8 has been
aparcved, contemingied runoff raferrad in in condiion 51 7 must ke

(2] evaporafed i1 dams ancior be evaporatsd oy spraying over those
pottions of the Siie which comply with i4s requirements szt iz teos ol
coidition 3.1; or

(b1 used for the supp-ession o dust; or

(c; discharged Inta any convenient sswsr oniy I sccented In Wit ng hy
2 aviheidly in contol of the sowar,

Jdncontam-ated ~upef waler must under no circumsiances he tsad fo
cille waste water fesulling fom anv aciiviies on the Sie or actions
lpleling o tha operetion of the Site, contamingiad somwatar or leachaie
emanaing Jom e Site, but mosl be deal with according ‘o condition
517,

Leachate Manageima: it

Alleachstz produced by ths Sie must be collected in containment works
canstructed according to condifion. 3,11 from waers  must be feated in
the sachate reatment plan consiructed sccording to conditians 3.12 and
313

The capacity o7 ths lsachate treatmant plart must bs reviewed annaaily
aiitd & repont stbmitted fo the Manager, staring within ane vesr from the
SOMIMissioning of the (sachate freatmant plant accorsing o condilion
2,12, Should the capaciy not be adsmizia, the Permil Holzer may ba
instrucied by the Marager o increase the capasity

~oochats whnich haz bse Teatsd 1 wiiks consiycted in acootan o viith

condiions 3,12 and & 13 may not Ye cischatgad in'e the environ~an!
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6.1.2
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MONITORIMNG
AR QUALITY AND GAS MCHITORING

Air guality and gas monitarfng during ‘he normal aperative lfetime
nf the Site

The Permit Holder shall conduct air quality moritoring sooording 1o
SECICNS £.3.1 203 4.3 2 of the Repor: raferred to in condifen 1.1.4a) or
subsequent versions thereof, submittzd by the Permit =olger a-d
ancroved by the Managsr

The air quelity monitoring programme must be reviewed ainuzlly =nd
Lpdated as necessary as lbe sile developTen: takes palf=lwiz)

Fost-closure alr quality and gas monitering
AL GueiTy ard gas monilering, es described in the GOl NG L OGrEmme
refarr=d to in condffor. 8.1 1, must continus after cicsurs of $12 Siie anc
must Se maintained “or a perod of 30 years, or for steh oéried andfor
frediency 2z mzay be dalarmined by the Manager

WATER QUALITY MONITORING

Lacation of points and specifications for wafar guality monitering
Datwork

Monitordng of groundwatsr, surface weter and leachizte musi be
conducted ai the [acations specified in condilions 6.2.5 anG 6.2.3 and &t
any othar location o locaticris [hial may from time o time ba gpacifizd by
the Managsr

The water quality monitoring neiwerk skal be reviewed annually and
UDCEIen A8 N2CBSSERY a8 site devaiopmoent 1akes place

Groundwater quality meantitering network

A monitoing borshole network for the SEe must be mairtzined oy the
Permit hiolder according tn Tahle £ 2.3(a) of the Report reforres to in
condiion 1.1{&l or sudseguent scproved versions theeof, fo tre
sztisfaciion of the Marager so fhat Loobstruciad sampling, 25 "equired n
tz2nma of the Paonil uan be undarlaken
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5222 ‘enifodng borshcles sl bs equipoed with imckablz ceps. Tre
Separtmant resenvss che right to izke water ssmples 2° any Ume anc 4o
anaiyse tnoee gamplse, or to have thorr faicn and anaiyazd,

6.2.3 Jurace water quality and feachate moritoring network
5231 Bufzce water and isachzte moniicring network for the SHe muast e

maintaiced by the Permil Helder azoordirg fo Tabe 4 1.272) of the Reoos
refored (6 0 condifion 1.1 (&} or subscquan? asoroved vorsions fherscf

6232 Waonitering of treated leachate shall be conducied at lozations whish sha.!
ba anproved by thz Marasger

A2 Background monitoring

3

!
o

falh]

Sampiss from the borebalz where the grourdwater in the borehoie is af an
eXpectad NIgner nydrawic pressure level than the Rydrauic pressuqe laval
of the ground water urder the Sitz, skall be considared as beckground
mcTEsrng

8242 Bacsgound groundwstsr moniorirg musl be condicted durng ezch
monito iy oeeasior. aceording to Tabie 4.2 42) ot taz recot refesed to in
cenditior 1.1 (&} or suhsaquent approvad versions *hareo?,

[m)
0
[ H

Detection monitoring

3]
2

2. Monitoriag for sudace wa'er, Groundwater and Isachafe quality rmost be
condiciec Yor the varizbles lizisd in Tanis 4.2.3.(L) ane & the TEIUShoY

listed iy Tables £ {27z} and 4.2.40a} of ths Rsport refarred t5 'n cordition
11 (8) or stdsaquent epproved versions thersof,

£.2.5  Investigafivo monitoring

f=x}
[
h

-

I, in the opinicn of the Manager, a waler quality variahls = 2y moniionng
poird listed under the retection monitoring pregramime, as -eferred 1o in
condiion B.2.5, shows an incressing rerd, the Psmit Hoider shall inifate &
monthly monioring srogremme for the water qualty varisbles listzd
Annsxure IV,

8.2,

e

Post-ciosurs water monitoring

)
£
ll
0
i

7 Erouncwaior, aumase weisr and s

n moniisiioyg oy Due Pesnl Hoidger,
i @coordsnce Wit conditions 3 2.4 and 8 2 5 must coniinus sas closure of

L))
[+
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e Site and must be mainiained for 2 pariod of 30 years, o T such period
andior frequency 53 may ba cetarmined oy the e Sl

LEAK AND FAILURE DETECTION MOKITORING

The leachate detection wsnﬁ mist o2 monitored o a daily basie for o
ccourrence of eakagss and a gner friaguarey oF mmit ring, 5 asproves
by i%2 KManager Tust be inftistac shoud a leax be suspoctad andior
IcEntied

!nspect"m G fners, whare liners are szccessible, rust be perforred
mothly oy e Permit Holder and bi-anaual'y by an exiarnal coniractar and
"cpr‘“tec annua:ly to the Menaaer.

Liners must be repairad wheon sossible, or replaced whan e LEEsEry, when
Iepection fasts show Jetamra::an ar lza<ng end these comrestive zctions
shali D& periormec to the safisfacton of the Marager.

Soes expased o leaciste shall be subjecled o annual prassure clea 4
whars pessibla

Shouid a leak or fzilure ba suspactad or defectad curirg manitorng ar tasts
peliLimes in gccordsnee with conditions £.2.1 0 623 or gt ary other ims,
it must Be regardsd as an iscident acoar rding to condion 121 and
acdressad accordingly

FURTHER INVESTIGATICNS -

5oin che opinion of e Maneger, groundwsier, surface watsr andior air
pofution Seve ocoirred or may possibly ocour, the Fent Holder —usg
conduct, andsor aszeoin? speciaists o conduct tha fleussszry nvestigations
and implemant addilional monfodng and rerediation measures o he
satisfaction of the Manager

AUGITS
Inlernat audits

Inspections must be conducied weekly ov tha Parmit —alder a3 ceserbad i
e Repord referrec to 0 condton 1.7, fo) and the Tindngs af t.sf:"--:;a
Irspactions must ba gvailzale o the exiernal audiar speoified n conditan
5.2,

cAid 1 AEREVE F.
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£12 Irermal suditing mus? be sorduciad guartery by the Parmil Folder and on
S4CT 2UGH occasen ap offcid! reoort rmust bz comp’ed by the ’ﬁle““.:*
audior fooreps Lhe (ndings of these audis, whics mLEet A a\,falldble tha
external gudicr according fo concticn 12.2.1 and the Ja:“'t.“‘.'lr‘.ﬂt oo
recluest

g2 Exiarnai audits

21 The Farm® Holder must anocint ar indapendent exfernal aucior to audt
tie Site Siannvally and this audiler must compile =n audit repon
doszumeniing the find ngs of the audit within 82 days fom he date of Lhe
audd, whick muet be submittad by tha Permit Holder cocerding io cordition

1222

The audit report inust specificzlly state whather corditions of this Permit 2

adhzred to anc wust include whetier monitoring required in terms of

sondition B of fils peri |13': Soen carrad ont oand whether reazonahie

interpreiation of the datz has 5200 undsrtaken in accordance with condicen
“2 3.1 o this permit,

[ /]
[~.1
P

522 The am‘ju. report mi:st contain recemmeandstions regarding non-complisnce
07 potential nor-comaliznce and must rscommend tarcet cates for fhe
‘molemeniatic of orifizal reconmendations av ha Pamit Solder

EZ. Bazad on the zudit rcao—_, trhe Cermit Holder raust prepars a LILTEITITIS
cetziling farget detes 7or mﬁpleme*“tdtrm ot 2l the recommendations mads,
*v hu:. musl bz submitlsd fo tra Manager a1d {o the exierna; auc for withon
20 days aiter susmission of the zudit repery in accordance wih conditicn
1222

8.3 Deparimental audi‘s and inspecijon

831 Tre Decarment resenes tha Acht to aogit aﬁd, i zjeci ihe Ste af any
Hmie and az suck g f reqqenw 25 the Manager m cidz, nr ‘0 hava tha
Site gucied oy inspectzd

532 The Permil Holdor onust make sny records or docunenlalion ava’ab'e 1o
ke Maracer vpoh reguest. as well =5 any other information e Manzger
T.EY reguing.

o0
Lo
[ #X]

The “indhgs of these audils or inspeclans shall Be made availablz ¢ s
Parmit hodsr and tha Monitartng Committes within 30 dsye of e one of
ie audit or ingpaction. nformation Tom the aacis st be Lrea*:c i
accordance wii the Promolion of Access fo Informstion Aot 2000 (A 2 of
RDODY




sanlld

(9}

9.4

1012

EDENE ho.oidia P
MONITORIMNG COMMITTZE
The Pormit Aclder must take ell regsonabie sleps to raintain and =nsurs

the cenlinuss functoring of the lHolfortein Monisring Conmiles {in Sis
Fermit referad Lc: as H* ‘rdonitoring Commitaes™) for the normal coergive
ielime of the 34z and for & period of 2° feast two years siter *he closurs of

2 Sile, orsuek iengar period a8 may be determinad by the Nanager

zral be repressriative of relavent |[‘|f-’2[53f’_ed
ay cans’se of atlzast he folowing persons

The Moniloring Committes
ard zfectad persons ard o
Permit Holdar endior his appointed consuitant(s) or advizoris);
redresentative(s) of ithe Health, Snvironment andior Wase
Lenariients of the relevant iocal autharfhy,;
apressitativels’ ol (s Separiment;

[

'\.'ﬂJ‘
L
Lt

ko)

{c)

{2)  rapescrtativels) of the Provivcial Government responsisle for
wasle manajamen: and envirormaentzal funciions; znd
(2} atleasi 3 (hres) perscns/naries, or thair “epresamatives elociad

2y the local residanis

1 e Moritoring Comrittes snall mset 2t ioast once every threq months and
not later inen 20 cays afisr the external audd report spe::rled i sendiicr
€ 2 i2s neen submitied according o C-:IF-CII.IDH 1222

The Parmit Mo'der mirst kesp minutes of all mestings of the Montoring

Commities and distribuia these minutes to al xembers of e Monitoring
Commities within 30 days sfler the meetng

ANALYSIS OF SAMPLES

Tre Pormit vlolder must ensurs faf al smisies tgker in sccordanoe wit-
cangdition 8, are-

aﬂaivssd h'}f 3 lgborstory acorsdited 2y the South Afdzan Natioral
Aocreditation Systern (SANASY and
sooording Lo the metFads pressribed in tarmis of Govarmnment Notce S51 of

15 May 1984, or arother method of aralyss for which wrtten soproval has
been cotainsd from the Kanager,

Il.
AN
[ h g
PEVIAT )
ML
il i
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RECDRDING

Tre ~ermit Holder rmust ksep records of afl wiier menionag deta jn the
format depiclad in Arnexiss VI as wel 33 from ar gualty =rd gas
moitloring conducizd n acoordance wih condor &

The Fermit Holder musi keep sscords of “hz “sllowirg fcr al wasie
d—"pn’.“"IT d nnoihe 2ie and must updats all the informeton referred Yo in
ANTEXUE Y e an annuzal basis:

(=) Gdle and tme of srmival of the waste a2 e Sia;

(b} gereraicr (zource of the wasta);

{C) mass cr volums of the snecific waquc:'

(d) tvoe, classificeton and com mEssiion of the weste, with & sepa-ate list
of hazardous companceais where ihe compaosition s not evidant from
the hame of the waste;

) any specified pre-lreafmant orocedures ardior methos of disposal o '-
Wiz e waste was subjeciac before Hs IZ.’[:;’JDSB| WAS [erifos oo
ine Site; and

i halocation of ercapsiisted wasle within the itz

Safe dissosa. cerfificz’as must be lssued in fre name of tha gensrator

Records must be kept of all tesis and inspectiors conductad in accorcanoss
with condition 5.3,

REFORTING
KHeporting of inciderts

The Permic Heider must, within 24 hours, notify the Manzsger of the
osourrencs of detecion of any iidant on the SPe, or nciderts) to the

woerstion of the Sle, wiich has the Jotania to caLss, of has causec waler

poiiution, poliution of the environment, heakn misks or "uisancs cond®ions

The Permit Halder must, within 14 days, or a shoer cerod of tme, if
specdiad by the Depadmant, fom th’* stourrense or detection ol any
ncicen: refzred fo in condition 1241, sibrrit an =ston plen to tha
satisiaction of the Manager, which shail |n-,;ud=- a cetsited “mea :::uecue of
MSEELeS Ehen -

(2] comesthe ivpact rasulting fom t9e incident

B oreventthe incidaat from ”E]_F-“r'lg any further impasts; ang

(¢! prsvent arecuvance of 2 stmiar incidan

In the evant i _t M2251res ceve not desn |mplcmarted wiihin 21 G?; t
' 5 impacis catsec by the incicen: raferrad ‘o0 in condificn 17 1.9 oo
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measures wihich have peen mpemeried are hacequats, the Dess-men
may ‘mpleman: ine necessary measurss at ke cost 2nd _-"isk o the Faimi
Holde-

Tﬁe Fewit I—'i::a'd:-r s t *;13_:} an incdent report and compairts reaiste-)
biz 10 voih exicmal and Ceparimanis) auditors
ﬂdr ne eraujee o thbr alid [5

Audit reporis
Allinternal audit reparts referrac ta in condifior 8 1 must Bz macs avalabfe
i the external auditor retorred to in condition B 2.

Each extemal auct report rﬂra red toin concdton 2.2 must be submiitad o
the Wanager ard ths Maontering Commiites within 14 davs from the dafe on
which lne e:-:terr.al guditer finalisad the aucit repo-t

Other reports

The information required in ferms of condton 6 must be eported bz the

Managsr, in the Toranat specified in condifion 11.1 wiare aoplicanls, wihin

a period of 30 d:t}-’c. or less llowing the completion of anaiysis o° e

szmples. The information must a'ec be compllsd into & tren J repor, which

rmust contzin 2 grjpn inal prese“" alion of al resulls vbilainad peviousiy at

any spec fic point, as wall &5 an inersratation and discussion of the resy s
of each menionirg oncasicn.

Should the resulis of analysis recuied i terms of condition 8 show *hat 2
sanificant sk ﬂx'qf ke information should be rszored to the slanager
witrin a period o7 7 cays folowing the analysis of tre sam zles

The informaton requred In terrs of condton 172, must ba susmitted <o
the [ﬂdnage. within a period of ong year from the date of isso ing of this
Fermi: ans anntally thereatar

ne Report refarred to in condliion 7.1 (3) must ba reviews srnnualy and
be updstea ¢ reflect doveiaprent on Site and must bz suboiitad o the
hznager icr approval. Monitoring ss specified in conditian g Tust he
condlctes ascercing o the Updaied approved ~zport

“he Repor refared 1o in cordiion 1.7 45) must ke reviewes anrually 2nd
upda-ed if necessary. Th2 updatad repot muet 2e submiEoc to the
Manegzr for aporoval,

dhe Fermit Holoe: must susimit & writtan repon o the WMan 5080 fagading
any ceviation: rom plars zncicr opsration srocaduses Sesofbad - this
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SRt ard must obialn witan parmission from the Maracer osfore =on
devialions may be implemeniad,

FREHABILITATION AND CLOSURE OF THE SITE

The FPeimit Holder must rehz-itata tre Sie, o ary portion thoreof, in
ecocordence with a rehzaoiiitation plan, which musi be subrifed 1o iko
Marager for approvel st least one vear pricr ic the intended closure of the
agtd
= T

Tz Permit Holder must, ot Jeast 120 davs Lrior o the nfenced elnsnra of
e Sits, or zny porticr. tharecf, actfy the Managsr by registersd mail of
such intentaon and stbmit a1y Tinal rekakiization Elats or amencmants for
HER=I e =i

mmsdiataly fo lowing the cessaiian of operst'ons with <ha irientior o close
e Sits, or ary porion therect, the surface of the Site must be cajped with
an interdin capping as approved by the Marager and ‘he Siz must he
maintainad in such 2 way that-

e sufacs renofl of iginwatar 1s enstred;

ir  comizmination of sformwata- is pravented: _

Wi maobiscis o matstizl which may hamper e rafanikztion of tha Site
are orésent and

(3] {iitle or no ercsion ocayre,

{2} ihe formation of peols dus o rain is prevented;

until the approved rerabilitaicn pan -eferred i in concition “31 s
compleiay implamantad

The Pemit Hoider shail be responsiole jor the Site. or 13 impacis on the
erviranmrent, af'ar nsersticng on the Sike have cooses

EENERAL
“his Permit is oot ransforakle.

ke Dermiz must ool be construed as exarpting the Fermid Holder from
compniiance win the crovisicne of tha Natoral Bvirormears; Management
Aok 1238 (Act 107 o7 1888), Healih Act, 677 (ArT B2 of 12773, the Mationai
Watar Act, 13098 (Aot 38 of 1998), ta Vccupafiona: Heath snd Safetv Act,
TEER (At 85 of 189E) oihar sections of the Ervirenrent Consarvaion At
1984 (Act 72 of 1838 or any sther zpalicable aul, urdinancs, reguiaficn o

-

b }'I_i 2,
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Al veports aod resulis $at sholé be subim ied o ke “*1_—,*1&;":.’ o tens o
tis Parrm'l shouid aiso be submized o the Gaiteng Srovinc'al Sepanment
for the Ervirorment

The Permil doldér must provide the Manager wis any nfarmasisn whizk qe
may reqlrs W 2natlz him o fUlill ths ohacfive of the Envirenrant
Conservatizt Ao 1883 (A 73 of 1939 for waste disposs: TUTRoERs

The Pomil Eolcer must make adecuate firancisl crovision for the ciosss
enic renaniliaion o the Site and proof of $his must os subrited to tha
Managar oi an =nnusl besis.

The Perrait Heldsr must inform the Manacer of any =orermorts oo
comtracts whicit are snterzd inle arnd whico might affect ary asnect of the
Fearm:t,

=hould rensgraszion of any conditon of this Permit ot be reclified to the

sauisfaction of The Manzger, tris could rssult in the Dermit boing t2rminaied
by the Kinistar,

THis Paimil reclacze all pravious Pamis imousd i tormz of sechon 2 20015 of
the Ervironment Corsanvation Act, 1982 (A2 72 of “659) for the operazcn of
this Site

=fI‘f'llh.! ST':,R e 'Jh'f’u CRAFFAIRS AND FCRZSTRY

(% %.-'r i i—/ Mﬁyﬁ!"
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ANNEXIIRE |

PERMISSIBLE WASTE:!

WASTE WHICH MAY BE ACCEPTED ON THE STE BUT NOT DISPOSED OF ON SiTE

PRIOR 7O TREATIENT:

CONDITION 2.1,

Viesle where speciiic control hes been estabished in larms oF the Nuolegr Enao
Aot 1283 (Aot 1237 of 1263,

iaste typas conrollad in terma of *9e Vinorals At 1551 {Act 80 of 1937 and &
=lectricity Act, 1887 {Act 41 of 1887), unloss wrton permisgion nz2s hesn obtainad
~oim the Manages Wasle Discharce and Cisposal

[&]
=
Jd

Wasie with the following hezardous charasiarstics, unless e wasts has heen reatos
0 emove these characterisdog:

ammakie wastas, with o closed cUp fash point less han 6070,

waste for which the pH of Re wasle or *he PH of a 11 whe excract wik waier are

beicw pH B or shove pH 12;

explosive waste, 1.e. 2lsss 1 or containing a substancs tha' can react wilh Wae”, air or

otherwasie ag defined ir SARS 0228: 1805

COMEr2sssd gasses, a2 Cizeg 2 25 dafined ir SARS 0230 1295,

racisaciive with a specific activty of Sregter nan 7L Baly, L Class T oas defined n
AZS G228 1885, and as reguiated in terms of the Nuclasr Enzrgy Act (Aot 751 of

1253) and the Focurdous Substznces act Aot 18 of 19730

Aoy hzafhoare sk waste unless it has been iremad with a treatment toghnology
stpparted by the Depariment to render the healficars risk wasle unrecrarisatla and
slerile,

Scheduled pharmassutical products must be dispcsed aecoreing 1o the Minimum
eqdirements aad the requirsmiznts of Section 27 of *ha Megligtions mada in f=rms

2l the Madicines and Reizad Substances Control Act 1885 (Aot 107 of ©365) as
amenced 2003

Asbestos wase urless i has ceer packes it special plestic 3205 1 aceordsnos with
Te Asbeslos Regulstions No 440 I the Government Sazelle Number 23105 dated
10 February 2005
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ANMNEXURE N

S GIAL OF PHARMACEUTICAL WASTE CONFISCATED BY THE SOUTH AFRICAN

FOLICE SZRVICE

CONDITION 2 2

[n2 Fomit Solder shall ensure that she sackets and containers siall se Groken,
puncired or opznec to ensure Srat the contenis will come o oortact with ofher
waste ard leachaie whan ro-dieposec on the Site

~he wasts shall be disposed of ints tranches of at least 4 metros deep, com by
mechanica roeans, snd filed Witk lzachale which has been fregied with af lasst © 070
kilcgrams of caustic soda. Tre wasie shal be propery mixad nto ithe alkaing
:zachain o affectively desiroy its waste,

Trarches should ba flled with cther waes ard sompzcied immediatery after disposal.

The Permit Holder shall ensure the! the haridiing and disposal of the wasts will be
dane uncer e suserision of the South Afrcen Police Servico

Al wonders coming ine confach with the wasts during transpat and dispesal shall be
2qlinaad with suitable protective ~othing.

JSewlled recorcs shall be kept of the puantity and types of wasta, date received ang
cate Gizoosed and ievorlad to the Manager Waste Uectarge and 2isposa after the
TLeposalhas been complatac.

Jaiailed 'ecords shall be kept of the pasition ang placerrant of the oharmasaufical
wese within the waste body. This information shall be submitted i the Wehager
“Wasta Cischarge ard Disposal within six wiesks of e cate aF this merms smendmen?
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ANNERURE i

WATER QUALITY REQUIREMENTS TO WHICH UNCONTAMINATED RUNOEE WATZR

MUST COMPLY BEFORE DISCHARGE INTO TEE ERICSO N DA

CONDITION 5.1 3

Crerica oxygan demand (SO0 in mgh)

- Hlanganass (Mi i mgd)

i Slonate (304 in mgl;

—hicide (01 in madh)

L

Aluminivm (Al im mod)

Ammisniz gl N <05
wran (Fe in mgi <05
Wzgnesium g s gl < 30

Nirale (NDa a3 o0 NI

hoschate (PO, in med)

s sod.um (e in mgé)

Flaoride [Fin mgi

i

o,

[
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WATER QUALITY VARIABLES REQUIRED FOR INVESTIGATIVE MONITORING

COMNDITICN §.% ¢

Halkadinity fas g CaC Ol

PH

Fres & saline ammonia as N {INH-N)

Soluale Grig-ghosphaia (PO, -

£ b

Cele: 71 (Ca,

Potzssiurr (K

LJ""“‘“}IC.:‘H DY EEN &emEnc “GDL-}

S-::Gun': (Ma!

f_,hmms ()

| Sulshzte {3 041

' Chromiurs {hexavalent) (L™

| Ghrimium ITD sli (Cr

Total iree cyanidge (CN)

' Dissoived Drganiﬁ carzon [DOCH

Boron (2)

Arsenic { {\s)

£ 2ol -'“r_,ul_.*“tsp r’lDu“U

Cacmiurt (Cah

i:'"tr:a! sonductivity (EC)

Leac (P

- Flarida (F)

Marcury (1g)

) [ron {Fe_j

T otal phzngl

Fﬂanganese i RAT

~oly Aromatic Hydrocarbons (2AF)

Magnesium (vig)

Poly Chlorinated Hydrzarsonz {SCH;)

i Niirsts (as .‘\I,u (NOg-Hj :

._JFE.I'I LT ’Ju

Teta! orgaric carbon (TOC)

famd III"I" ey
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INFORMATION WHIGH SEALL BE SUBKIITTED ON AN ANNUAL 2ASIS:
CONDITIONS 1.2

= dndicata with an X Flesse prinf lagibly.

INAME OF 8T=- CATE U HEPORT (ymic] ’
i S
1. Reglsicred owneris) of praperty on whien d:spc-sal site is sifuated:
| Name _ \ | "Teigphore | ]
Puslz Acdress ) | Fax |
| Postz Cods ,'
2. Operafor in contre! of disposal site: _
heme Teieshone N .
| idendily numiber _ ] After houirs
. =ducsiional | std § HRESE _ | matrc QI er {spaciy) 4_‘
| 3 aiificaticrs ™1 dizlamsz | higher dipama | ! daagres o
3. Latest estimated lifetime of the disposal gite: T
1, ndicats the type of waste and approximate guaniitizs of waste disposad of
durlrug fhe yaar:
g T T

.x,.. Eakd .‘.-'!:-4-.

T S e R

Sy
HOU&-EHGM
Sasden rafus

1.l u\:‘\_r

Auiding Lbhle _
‘ndustrial {nof hazadous!

[ I

SRR

Flau I I-dL}|U sollcs - .
.gafn abie liguids
_C}.E-:J.S.HU agenis _ )
Toxic wasizs L

COMcsive wasies
Hospial  end  imrechious
waste :b:'f_rl.-_:lf'_-ﬂ

. . ]
-r ] -~ — = : 3 o~ " - |
[ TOTAL | | ] _
4. (2] [ndicate the msthod of disposal of waste (%) .
|.andbuiding | | Landiiling | ]
=] Indicatz ihe presant dimenzings of 1z s'te imzfra} ‘:1&
3 E.,'|
15,
! :':.J_I}\'.
IE




SR EH ho 3455 PO H

SORIE. y
Azightidenh _ i _ _I
L=nzth | | ! o
Breadh i |
& Indicate the zpplicable waste types and quantities salvaged during the year {*)

|.i.Fg:!e§"

L

l-i
o

*aper Wo0d fibre

Plastics _ _ ] ] N
Class ) ' - lran ]
Cogirer _ 4 P Abuminium ] ]
A _ _ _ _ ) Laac . 1
Phospho-gypsum ; ) Fly-ash ]
WWaste for compastng Focc -esiducs

Flzm: “ISD'E FASES ) s aaT="a ]
Ciher ! | Cier ] | I8
Otrer e , | Ctaar | - i

3 — — | - - —

7. [ndicate the types, sources and approximaiz q..lal"l-'t]ES oT available covaring
material ().

_-j: -E>_,. -;, ‘-h SRR LA LN ._1:"__'_-? A E= i T % 1] IENEN .L;il-':;_‘..ﬁ,; =k (iR
R SR AT el SRR e
_Su! : ]
Qﬁl’ld i
A=h
Carave
wlay
Sullcing rubbla . ; _
Ol e Il-:]ECJ.}-’:I , |
q‘
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ANNEXURE VI

FORM TO BE USED FOR CHEMICAL INFORMATION:
CONDTIONS 6 AND 11.1
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