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Executive Summary

Purpose

Char Technology (Pty)idpioposing the Vanadium Carbonitride (VCN) Project, which entails the installation
and operation of a ViEMhace at the existing Char Technology facility. The proposed VCN furnace will not
involve greenfield development or the construction of new permanent structures. Instead, the furnace wi
assembled and installed within the existing licensed industrial footprint, utilising current infrastructure
structural platforms. Minor refurbishment and upgvdsiiimg ctructures may be required to accommodate

the new equipment.

The existing operatianhthe Char Technology facility include African Carbon Union (ACU), African Carbon
Manufacturer (ACM), Paste Plantharichr Dehydration Pléwhich is situated within the ACU plant
footprint)

Airshed Planning Professionals (Pty) Ltd was appointed by Environmental Impact Management Services
Ltd tocompile an Atmospheric Impact Report (&i&primposed/CN Furnac@ypically, an AIR would
accompany the application for a variatiotbodsgheric Emissions Licéytelk (

Air Emission License Requirement

Air emissions from the project must comply with the Minimum Emission Standards (MES) applicable to
plants. ThéCN Furnace operations wilhf#dlr Subcategory ®dying and Calcining and Subcategory 4.18:
Vanadium Ore Processasgdefined in Section 21 of the National Environmental Management: Air Quality Act
2004 (NEM:AQA). The facility currendyvaidAEL but plan to amend the licence to inclifdaNthe
Furnaceperations

Potential Air Emissions

MES applicable for the type of listetkadtvithe VCN Furnésper Section 21 of the Air Qualjtiyn Act)
preparation for the variation application for, th@sAEBEd for the simulations.

Baseline Conditions

Meteorological data from the South African WeathirS&wisieather statidocated in eMalahleni
~3.5kmnortleast of the VCN Furnages acquired for the peri@d 202@4. The wind regime for the area
largely reflects the synoptic scale circulation with donaraandeatterlflow fields.

Baseline air quality in the vicinity ®CiHeFurnace was available from the SAWS managed Air Quality
Monitoring Station (AQMS) in eMa(alsleluwnloaded from the SAAQIS website in Janutny tB626)

period 2023 and 2024 for sulfur dioxilen{®agyen dioxide ¢N&hd particulate matter with an aerodynamic
diameter of less than 10 umgR¥d less than 2.5 umy(§Mhe availability of valid data froACIRES

over th038 and 202geriod wapoor with less thai®3% and less than 12% respectifelglysis of the

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
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available vali@mbient measurements indicated complianceantl 3 concentrations witfational
Ambient Air Quality (N8AThe measured BEhdPM sexceeded NAAQS for the periodN®2Bnbient
data was available for the AQMS for the period 2025.

Simulatedhir Quality Impacts

The impact of tRCN Furnaaen ambient air quality determined using the UnitegsSavironmental
Pr ot ect i o rEPA) gppravedyrégalatofy inSdel AEFSI@Iated pollutant concentrations were
compared against the NA&@Snternational health screening.criteria

The ground level concentrations due to pN@dsdelrnaceperations (assuming maximum allowable
emissions according to the ME8well within NAAQS and health effect screening levels at the closest
sensitive receptors for all averaging.periods

The significance rating dué@dl Furnaagperatioswaslow for construction andnh@aiunior operation
and decommissioning phases.

Conclusions anBecommendatian

From an air quality perspedtigaeicommended that the propisEd-urnadee authorisexhd that stack
emissions be measured onckatility is operatiomabrder to verify pollutants and emission concentrations
from the process. The stack emissions must comply with the emission limits stipulated in the MES.

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report No2EIM5 v



Table of Contents

PIEIACE. ..ottt e ——— 12+ ——— 11114444t s 11
BacKground and CONIEXL............uuuu o e eeeeetiis s e e e e et et e e e e et e e e e s e e e e e eennes
SPECIALIST DELAILS. ......ceeeeeti e ettt 442ttt et

Statement Of INAEPENUEIICE...........ovieeiie et e ettt et e et s e e ennes

PUIPOSE BNGA SCOPE. ... eeiiiiiiiii s sttt st 4422224244+ 4 ¢ st £ 555122442 e et
Approach and MethOdQLIOGY.............oieee ettt e e e e ennes
Potential Air Emissions from the VCN FUIMNACE............ . ieeeeeeiiiiie e e
Regulatory Requirements and AsSeSSMENt CHtELIA . ...........commeenererrenieeerenn s e eeees
Description of the Baseline ENVIrONIMEINL........... ..o eeeerernnieeeeeesom e e e eeeeenss o
EMISSIONS INVENTOIY. ....iiiiiiiiiii s ettt 42242 e ettt st e e e e e e e e
Atmospheric DiSpersion MOAeliNg............uu oo ee et e e e e
Management Of UNCEIAINTIES. . ..........civuuu . e e e eeeeteeeseee s i e aeeeata s e e e s s s e e e aeee e
N 10T g o (S =T = = 1] =P
I A o (=T o TSI = = T PP
1.2 Location and Extent of the PLant................ oot et e

1.3 Description of Surrounding Land Use (within 5 KM.tadiUsS)........... o eeenieererineeeennn s

o B D L W W W w MMM R R R R PR

1.4 Atmospheric Emission Licence and other AUthOrSatioNS........... oo eeveeeerernneeeess

=
o

P \\F= 1 A0 [ (=Y 0 ) I | (ST ad (0 16T TR

=
o

2.1 Process Description for Existing Licensed OpErations........... o eeereeerernneessss -

2.1.1 African Carbon Union (ACU) and African Carbon Manufacture. (ACM).........c

(R
R O

2.1.2 Electrode Paste Plant (Soderberg Electrode Paste Production)............oooo..
2.1.3 Tar Dehydration PLant............ioiiiitmmm e e e eetis e e e et omsssn e e e etsee e e atn s e e s e s e e a2 012

2.2 Process Description for the Proposed Vanadium Carbonitride (VCN) Furnace (Propt2ed Project)
2.2.1 Facility and ProjeCt OVEIVIEW..............uuu. e eeeeatieaeeesnn s e e eessanseesesen s mmnkd
2.2.2 Normal Process Flow (Unit Operations)................cumereeeeeeernneeeeesns e esnneeeenn 3

2.3 LISTEA ACHVITIES . ... .. sttt st 242222ttt e e ettt e e s s n e e e e e e e e e el B

2.4 UNIL PIOCESSES. ....ceeiuiiiieeeeeee et a e e et e eee st 122 e et et st 1122 e e e e nnnn e e e e e el D)

I = Tod o [ Tor= 1 I [ 0] 0 1= 140 ) n P TTORTITDZLo

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2E=IM5 Vi



3.1 Raw Material ConSUMPLION RALES. .........ccoieetm et eeet s e 2 D
3.2 ProdUCTION REUES. ......uuuuiieeiieeet st i 11t e et e+ nnnnn e e e e s 2O
3.3 Appliances and Abatement Equipment Control Technology..........cemmeeveeviiiiinneeen 26,

4 AIMOSPNEIIC EMISSIONS ....uiuiiiiiiiiiees ettt i et 1o Lo
4.1 POINt SOUIMCE PArAIMELELS. .....oouvuuieeeess sttt e e e e et ee st e e e e e et st 11002 2O
4.2 Point Source Maximum Emission Rates during Normal Operating.Conditians...........32
4.3 Point Source Maximum Emission Rates Untgr, $tamtenance and $lawn Conditions 35
4.4 Fugitive Emissions (Area and or LiNE SQUICES)..............uummmerrnreeeeeeernnnnns e eeeeee s 30
4.5 Fugitive EMISSIONS (TANKS).......uuuiieeeiet et e e e et e et s 1120002 DD

5 Impact of Enterprise on the Receiving ENvironment............cceveiinnieeeieeeennn oo 00
51 Analysis of Emissi.ons.o..l.mpac.t..on..Huma6d Heal t |

5.1.1 Approach and MethodolQgy..............u.uum e eeeeeeeereiiine s e e i e e e e 0
5.1.2 Legal REQUINEMEILS. ... ...ccoeeriirin s s eeeeetits e e e st e e e e e e e s e s s D2
5.1.3 Atmospheric Dispersion POtential.................eeeeeeiieriiiinse s e eeeeevnnnnneeen. D9,
5.1.4 Measured Baseline Ambient Air QUAIILY................ummeeeenieeeenineeeers e eevvnneenn 04
5.1.5 Impacts due to Existing Licensed Operations at the.Facility..........commeveeeeenn... A6
5.1.6 Impacts due to Proposed VCN Furnace Operatians.............cwmeeevveneeerennneenen 90
5.1.7 Impacts due to Existing licensed operations and Proposed VCN Furnace .Opeifons
5.1.8 Cumulative IMPaCLS.........oiiiiiiin e e eeetteeeeevn s s s e e e annseesesen s e s 0000 oLl 3
5.1.9 Mitigation Measures Recommended................comevvneeeeeriieeeesen s e eeeeneeennn L14
5.1.10 Significance RatiNg............ccouuu e e eeeerieeeeetn s e s e easvnnseesesen s e s en oo ikl D
5.1.11 Main Findings and Recommendations................oummeeeereeeeeernneeees e eeeennnn . k17
52 Analysis of Emissionsd. .. l.mpact..on. .t.helBnvironi
5.2.1 Critical Levels for Vegetation...............o..v e e eeeviieeeeevi e e s s s e eeevvneeeeesnneee el 18
5.2.2 DUSHAll RAIES.......uuuuiiiiiii sttt e e e e e e e e e e e e e e e e s s L LD

B REIEIEINCES ... . i et £+ttt ettt ettt e 11111122 e a2 e e e e e e e e s L 2O

APPENDIX A: IMPACT SIGNIFICANCE RATING METHODROLOGY.........cummmeereeenieeennne.... 128

APPENDIX B: CURRICULUM VITAE OF AUTHOQR .........c.t e eeiieeeieeei s e e e . 133

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2E=IM5 Vil



APPENDIXTCCOMPARISON WITH REGULATIONS.........coottiimmmmeeeeeeeeeeeeeeeeeee s s 140
C.1 Regulations Regarding Report Writing for Environmental Impact Assessments..140
C.2  Regulations Regarding Atmospheric Impact.Reparts............coeevvvvinnneeeeeennnwnnl 4l

C.3  Regulations Regarding Air Dispersion Modelling.............comeeeeeineeeiieennnnnn s 142

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2EIM5 viii



List of Tables

Table I ENterpriSe QELAUIS ... ...t i iiiees ettt s e e e st e+ e e e e e e D
Table 2: Contact details of reSpoNSIDIE PEISQN..............t ettt e e e Des
Table B: Location and extent of the. Plant................o o eeeeiiiie e e s O
Table 2: Current facility wide liSted aCHIVILIES.............o . e eeeeeeiii e e e e eeeeeeeen il B
Table 2: Listed activities for the proposed VCN FUMACE.............commieeeeeiiiiiiiineees e eeee LD
Table B: The unit processes for the currently listed activities and proposed. VCN Furnace...15.
Table 3A: RAW MALEIAIS USE.......ciiiiiiieeitt ettt s st ettt e e e e a2 20
Table 2: ProUCLION FALES........cciuue i eieet i e et e e et e e e e o s+t e e e e et e e e e s e e e e st e e eesnns 2D
Table B: BYPTOGUCT FALES. ... .ccvuuieeeeie et e e e e et e e e eeta e s a2 e e s s e e s et s srmsrn s s e e e e nnnneee s 200
Table 3l: Abatement equipment control technolagy. USed.............comieeeeeieeiiiinneees e e e 20

Table 4: Point sources of atmospheric pollutant emissions from the existing licensed operations and f
PropOSEA VCN FUIMACE. ......uuiiiiiii et s e e et e e e et e smsm e e e a e e e et s srmri s s e e e e nnnneeeeenn DD

Table €: Atmospheric pollutant emission rates for the existing licensed operations and the proposed V
LU = Tod =T PP UPPPPPPPPRRR 12

Table 8: Atmospheric pollutant emission rates for the existing licensed operations and the proposed V
Furnace under stapt maintenance and-sloMn CONAItIONS...........ccoovvniii e ee e a3 D

Table 41: Area sources of atmospheric pollutant emissions for the existing licensed operations and t
PropoSEd VCN FUIMACE. .......iiiiiii e e e ettt e e e et e om0 e e e e et e e e e sta s smmrn s s e e s e senaeeeesnn DD

Table 4: Fugitive emission factors used to qualify the routine emissions from the operational phase of -
existing licensed operations and the proposed VCN. FEUMACE. .........comeveieeiiiineeeeernn a0 D2

Table 4: Fugitive particulate emissions quantified for the operational phase for the existing licensed operat
and the PropoSEd VCN FULNACE...........u.ieetimnn e e etteeeeetieees s o s e e s et aeasetaeess s s e e e e snnnes DD

Table &: Tank CharaCteriSICS.........ccuuuiiiitimmnn e ee e e eeett e e e s s s e e s et eeeeasan e s s eesesnnnnes D,
Table 48: Tank throughputs and VOC e€MISSIONS..............mmmeeneeeerieeeeeennn e sneeeeesenneees D9,

Table 8: South African National Ambient Air Quality Standards...........coeeeeieieeieiinieee 62

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2E=IM5 iX



Table 82: Proposed noarcinogenic exposure thresholds for pollutants of interest in the.curre®8 study

Table 8: Listed Activity SUDCAtEQOIY.A.L.......cooouuiii e eeeeeeeiiie e e e e e s DD
Table 8!: Listed Activity SUDCAtEgOry.4.18............ui e eeeeeeiie e e e e e DD
Table %: Emission reduction activities for industrial. SOULCES.............owmeeeeeneieierenersnns .. 09

Table %: Monthly temperature summary (eMalahleni SAWS data, January 2022 to Decemii& 2024)
Table &: Atmospheric stability CIASSES...........ooiiiii e e s L S

Table 8: Summary of the ambient measurements at the AQMS within the study area for-the period 20:
2025(R)(I0)- et et £+ 44t 44ttt ettt ¢ 4444411442422 e 2222 e ] D

Table ®: Stack temperatures used for dispersion modelling purposes (averages as obtained from ste
MEASUIEIMIEIES). ...ttt ettt s 444+ttt st £+ 44442222422+ ¢ st 4555110042224 e e s s o110 LO

Table 850: Summary of the plots included in this section for the impacts due to existing licensed operation
LU= = o] | PP TSOPPPPPPPRY 4 4

Table 81: A summary of the potential exceedances of NAAQS and health effect screening levels at poter
sensitive receptors within the study area due to existing licensed operations.at the.facility...7.8..

Table 82: Summary of the plots included in this section for the VCN Furnace.operation.....91.

Table 83: A summary of the potential exceedances of NAAQS and health effect screening levels at poter
sensitive receptors within the study area due to the proposed VCN Furnace. activities .only..92.

Table 84: Summary of the plots included in this section for the existing licensed operations and the V(
T = To! =TSP T R UPPPUPPPRRRPPPRRR 10 72

Table 85: A summary of the potential exceedances of NAAQS and health effect screening levels at poter
sensitive receptors within the study area due to existing licensed operations and the proposed VCN Fur
o] 01=T = 0] -SSP PSPPSRI Lo

Table 86: Cumulative impacts due to VCN Furnace operations at the eMalahleni AQMS...114
Table 87: Significance rating for potential air quality impacts due to the VCN Furnace.apetdtfons
Table 8.38: Critical levels for 8@l N@by vegetation type (CLRTAP, 2015)................. ;o -.... 118
Table 89: Acceptable dustfall FateS.............o.uu i e e eeeeee e e et e s st e eeeesneees e s e e 20 11O

Table €: Specialist report requirements in terms of Appendix 6 of the EIA Regulations (Government Noi
[GN] R982 as amended by GN 326 of 7 April 2017; GN 706 of 13 July 2018 and GN 320.df4D March 2020)

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report No2EIM5 X



List of Figures

Figure 4L: Location of the existing Char Technology (Pty) Ltd.operations..........oeeeveeienneeen e
Figure 2: Location of propoSed VCN FUIMACE............coevtmmmmmeeitiaseeeeeeeeete s e eeeennnn e B
Figure -B: Location of proposed VCN Furnace to Sensitive .LeCEPLOIS. ... ... eeerrrnieeeeerennnsd 9...
Figure A: Char Technology (Pty) Ltd process flow: Char production-vatoghain.................. 19.
Figure 2: Process flow diagram for Char and Tar praduchion............ceeeeeeeeeeenneeeeeees 19
Figure B: Char Technology (Pty) Ltd (AFC) process flow:.retorts...........comeeeeeiinnneeeeeennnn w20
Figure Z: Char Technology (Pty) Ltd process flow: Paste production.value.chain...............20
Figure B: Process flow for electrode paste praduClion.............. .o eeeeeeeernennn s e eeeeeennn 24
Figure B&: Char Technology (Pty) Ltd process flow: Tar dehydration.value.chain..............21
Figure Z: Process flow for Tar dehydration................umeeeneeeeeeeiii s e 2 2
Figure -B: Process flow for the VCN FUIMNACE..............ooim oo e e e e e oD
Figure -®: Simplified process flow for the VCN FUINACE.............comeeeeeeeineeeeeii s e eeen s 24

Figure 8. Period, dayand nightme wind roses (eMalahleni SAWS station, January 2022 to December 2024)
e 1

Figure 2: Diurnal temperature profile (eMalahleni SAWS data, January 2022 to December.Z2@24)
Figure 8: Diurnal atmospheric stability (eMalahleni SAWS data, January 2022 to Decembelz2024)
Figure 8: Highest daily {3#rcentile) RMyround level concentrations due to existing licensed terations

Figure B: Highest daily {9%ercentile) RMground level concentrations due to existing licensed operations
(assuming 75% CE on unpaved road SUIACES).............u v eeerinieeeiiieeeeesv e eevneeeeennnnea .80

Figure ®: Annual averageiRdflound level concentrations due to existing licensed .operations81

Figure &: Annual average:RPdlound level concentrations due to existing licensed operations (assuming 75%
CE 0N UNPAVEd O SUMTACES)....uu ciiviin et ommin s s e e ettt eeeettn e e s s s e e s e st e e e s e st e s s e e s e snnnees Q2

Figure 8: Highest daily {3#rcentile) BWground level concentrations due to existing licensed8%erations

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2E=IM5 Xi



Figure ®: Highest daily f9%rcentile) BMground level concentrations due to existing licensed operations

(assuming

Figure 80:

Figure 41:

75% CE on unpaved road SUITACES).............. e oeeeeeeeeeniie s e Qb
Annual average;P&found level concentrations due to existing licensed.operation85

Annual average;Plfound level concentrations due to existing licensed operations (assuming

75% CE 0on unpaved road SUMACES)..........cuuuu.m e eeeeeeeestnis s s s s e e e e e s s e oo e 000 DO

Figure 82:
Figure 83:
Figure 84:
Figure 45:

Figure 4.6:

Figure 8.7:

Figure 48:

Figure 49:
Figure £0:
Figure 21.:
Figure 22:
Figure 23:
Figure 24:
Figure £5:
Figure 26:

Figure 27:

Annual average VOC ground level concentrations due to existing licensed. oper&ibns
Annual average benzene ground level concentrations due to existing licensed.of8rations
Acute PAH ground level concentrations due to existing licensed.operations.......89
Chronic PAH benzene ground level concentrations due to existing licensed.ope&ions

Highest daily {@@rcentile) RMyround level concentrations due to the VCN Furnace operations
93

Annual average:fivbund level concentrations due to the VCN Furnace.operatiorgz!

Highest daily{@@rcentile) BiWground level concentrations due to the VCN Furnace operations
w95

Annual average;BPlound level concentrations due to the VCN Furnace .operatiof$
Highest hourly,$€und level concentrations due to the VCN Furnace. operations9.7
Highest daily :2f@ound level concentrations due to the VCN Furnace. operations..98
Annual average; §@und level concentrations due to the VCN Furnace .operation99
Highest hourly-N&und level concentrations due to the VCN Furnace.aperation$00
Annual average;§f@und level concentrations due to the VCN Furnace.aperatioff1
Acute Niground level concentrations due to the VCN Furnace. operatians.......... 102
Annual average; §itdund level concentrations due to the VCN Furnace .operatiod®3

Highest daily {@@rcentile) RMyround level concentrations due to existing licensed operations

and the VCN FUrnace OPEratiQnS............cceevtummmmmeeerrnneeeesnneeesssmmmmmm e essssnseessssnsesss e eesssss 10O

Figure £8:

Highest daily {@@rcentile) RMyround level concentrations due to existing licensed operations

and the VCN Furnace operations (assuming 75% CE on unpaved.roads).......cuw..ceeee...... 107

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga

Report Ne2E=IM5 Xii



Figure £9: Annual average:fRiWound level concentrations due to existing licensed operations and the VCN
FUIMNECE OPEIALIONS. .. .. ieiiieettti s ettt st s+t e e e e e st e e e e e s e e e s s e LOO

Figure 80: Annual average:fiWound level concentrations due to existing licensed operations and the VCN
Furnace operations (assuming 75% CE on unpaved.roads)......... e eeeeeereninneeeess ... 109

Figure 81: Highest daily{@@rcentile) BNMground level concentrations due to existing licensed operations
and the VCN FUrnace OPEeratiQnS................e.uwmmerrnnneeeeeressnnnnmmmmmnnseeeessesssssnns s eeeeeees L10

Figure 82: Highest daily{@@rcentile) BNWground level concentrations due to existing licensed operations
and the VCN Furnace operations (assuming 75% CE on unpaved.roads).......cow...coo.... . 111

Figure 83: Annual averagePdfound level concentrations due to existing licensed operations and the VCN
FUIMN@CE OPEIATIONS. .. ..t iiiieette s ettt st 2+ttt s e e e et e 12 e e e e e e s s L L2

Figure 84: Annual averagePdfound level concentrations due to existing licensed operations and the VCN

Furnace operations (assuming 75% CE on unpaved.roads)..........coeeeeeeeeneerernnn s s 113
Figure 85: Daily dust deposition due to existing licensed operations at.the.facility.............120
Figure 86: Daily dust deposition due to the VCN Furnace operations.anly.........comw..........121

Figure 87: Daily dust deposition due to existing licensed operations at the facility and the VCN Furna
(07 01=T =10 ] PSP 19224

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2E=IM5 Xili



PREFACE
Background and Context

Char Technology (Pty)dperationareproposing the Vanadium Caiidde (VCN) Project, which entails

the installation and operation of a VCN Furnace at the exi&itlgn@bgy facility. The proposed VCN
furnace will not involve greenfield development or the construction of new permanent structures. Instead
furnace will be assembled and installed within the existing licensed industrial footprint, utilising cur
infrastructure and structural platforms. Minor refurbishment and exgtiadirsty @étures may be required

to accommodate the new equipment.

The existing operations at the Char Technology facility include African Carbon Union (ACU), African Ca
Manufacturer (ACM), Paste Platitelrat Dehydration Plavitich is situated within the ACU plant footprint)

Airshed Planning Professionals (Pty) Ltd was appointed by Environmental Impact Management Services (Pt
to assess the air quality impacts from the pkpNEednaceThe format of the assessmedts the

prescribed format of an AIR set out in the Regulations gaZetfe@anbktr 2013 (Gazette No. 36904).
Typicallyan AIR would accompany the application for, or amendaterdspharc emission licehEd. (

An Impact Assessment Rating is inzludhésirepords required by the Environmental Impact Assessment
(EIA) process.

Specialist Details
Statement of Independence

Airshed is an independent consulting firm with no interest in the project other than to fulfil the contract bet
the client and the consultant for delivery of specialised services as stipulated in the terms of reference.

Competency Profile: RG von Gruenewaldt (MSc (Meteorology), BSc, Pr. Sci Nat.)

Reneé von Gruenewaldt is a Registered Professional Natural Scientist (Registration Number 400304/07) wi
South African Council for Natural Scientific Professions (SACNASP) and a member of the National Assoc
for Clean Air (NACA).

Following the completion of her bachelordés degr
distinction) with specialisation in Environmental Analysis and Management in 2001 at the University of Pre
her experience in air pollution started when she joined Environmental Management Services (now Airshe
2002. Rene® von Gruenewal dt | at er completed her
University of Pretoria in 2009.

Reneé von Gruenewaldt became partner of Airshed in September 2006. Airshed is a technical and scie
consultancy providing scientific, engineering and strategic air pollution impact assessment and manage
services and policy support to assist clients in addressing a wide variety of air pollution related risks an
guality management challenges.
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She has extensive experience on the various components of air quality management including emiss
guantification for a range of source types, simulations using a range of dispersion models, impacts assess
and health risk screening assessments. Reneé has been the principal air quality specialist and manage
several ihQualitympactdssessmerngrojects between 2006 to present and her project experience range over
various countries in Africa, providing her with an inclusive knowledge base of international legislation
requirements pertaining to air quality.

A comprehensive curriculum vitae of Reneé von Gruenewaldt is provided in Appendix B. The declaratic
independence for Reneé von Gruenewaldt is provided in Annexure B.

Purpose and Scope

The main purpose of the project is to develop an AIR in support of the application for an AEL variation fc
proposed VCN Furnace. To successfully develop an AIR, the following tasks are included in the scope of wc

1. Review of ambient air quality monitoring information.

2. Review of guidelines and standards against which air emissions, ambient air quality and inhalat
health impacts are assessed and/or screened.

3. Study of physical environmental parameters that influence the dispersion of pollutants in tt
atmosphere, including meteorology.

4. ldentification ofutineair quality emissions from the proposed project assuming minimum emission
standards (MES).

5. Atmospheric dispersion modelling to determine ground level pollutant concentrations.

6. A health risk and environmental screening study basedeliedground level pollutant
concentrations in comparison with selected air quality criteria, such as National Ambient Air Quc
Standards (NAAQS) and international health screening criteria.

Approach and Methodology

The methodology followed iAlfRie discussed below.

Potential Air Emissions fro@ie Furnace

The air pollution associated wtMCiNeg=urnagrainly includes off gases emitted from stack.

Regulatory Requirements and Assessment Criteria

In the evaluation of ambient air quality impacts reference is made to NAAQS. These standards apply or
certain common air pollutants, collectively known as criteria pollutants. Criteria pollutants include sulfur di
(SQ), nitrogen dioxide gl@arbon monoxide (CO), inhalable particulate matter (PM) (including thoracic PM
with an aerodynamic diameter of equal to or less thanPMoamdoinhalable PM with an aerodynamic
diameter equal to or less than 2.5RMhghrbenzene, ozone)(@nd lead.
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SQ, NQ, PMand ammonia (Blkepresent the main pollutants of concern in the assessment of the project. For
the current assessment, the impacts were assessed against publishesiddidiady recognised health
effect screening critand National Dust Control Regulations (NDCR).

Description of the Baseline Environment

The baseline study encompassed the analysis of air quality sensitive receptors, atmospheric dispersion pot
and ambient air quality within the study area.

Air quality sensitive receptors were identified from available satellite imagery.

The dispersion potential was assessed by means of measured meteorological data from the South Afi
Weather Service (SAWS) statviaddhleifior the period 202 203).

The available ambient air quality data for the study area0n®l@dtMo andPM s measured at the Air
Quality Monitoring Stations (AQMS) within the studyeMatalfieni AQMS managed by SiWiBe
period 2023nd 2024

Emissions Inventory

The establishment of a comprehensive emissions inventory formed the basis for the assessment of the air ¢
impacts from tMEN Furnacelse was made of MES and United States Environmental Protection Agency (US
EPA) emission factors.

Atmospheric Dispersion Modelling

In thesimulatioof ambient air pollutant concentrations and dustfall rates for the project, use was made of the |
EPAAEMODnodelling system.

Management of Uncertainties

The main assumptions, exclusions and limitations are summarised below:

1 Meteorological data: Use was made of data from t8A\d&tasion for tretudyarea.
9 Emissions:
0 The quantification of sources of emission was restricté@NoFRinmace and current
licensed activities at the Gifgetbackground sources were not quantified.
0 Routine emissions from the project were modelled. Atmospheric releases occurring as a res
of startup or accidents were not accounted for.
0 Vehicle exhaust emissions were not quantified as the impacts from thesemeetanks are
to bdocalized (less than tff@om roadind will not exceed NAAQS offsite.
o It was assumed that the VCN Furnace will operate at or below the Subcategory 4.1 and 4.’
MES.
0 All pollutants as specified in the MES were assumed to be emitt€iNfFumidee
1 Impact assessment:

Atmospheric Impact Reparadium Carbonitride (VCN) Furnace, Mpumalanga
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0 The construction and closure phases were assessed g{@gttitvelyd). due to the
temporary nature of these operations, whilst the operational phase was assessed
guantitatively.

o0 As no osite ambient baseline measurements were available for the ass®sstment;
impacts were assessassuming the ambient data measured at the closest ambient
monitoring statitmnthe site
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1 ENTERPRISEETAILS
1.1 Enterprise Details

The details of thejecbperations are summarisdalifel-1. The contact details of the responsible person
are provided Trablel-2.

Tablel-1: Enterprise details

Enterprise Name Char Technology (Pty) Ltd
Trading as Char Technology (Pty) Ltd
Type of Enterprise Company

Company Registration Number 94/08678/07

50 Van Eck Road, Ferrobank EmalaidainMunicipality,

Registered Address Mpumalanga, 1035

Telephone Number (General) +27 (013396 8001

Manufacture of Char and Electrode Paste, and Dehyd

Industry Type/Nature of Trade Tar

Land Use Zoning as per Town Planning Schemgq Industrial

Land Use Rights if Outside Town Planning Sche N/A

Tablel-2: Contact details of responsible person

Responsible Person Siphiwe Gogo

Telephone Number +27 (013) 696 &0

Cell Number +27 (0) 71977039

Fax Number N/A

Email Address Siphiwe.Go@glencore.co.za
After Hours Contact Details +27 (0) 71977039
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1.2 Location and Extent of the Plant

Tablel-3: Location and extent of the plant

50 Van Eck Road, Ferrobank Emalahleni Local Mu

Physical Address of the Plant Mpumalanga, 1035

ACU Erf Nd2,43, 4445,1/44Ferrobank
ACM Erf No. 31 and=g#robank

Paste Plaiiirf No95Ferrobank

VCN Furnace Erf NoFéBobank

Description of Site (Where no Street Address)

Paste Plant
Latitude/ Longitueizs.855233/ 29.162746

ACU
Latitude/ Longitueiz5.851957/ 29.164203

Tar Dehydration Plant

Coordinates of Approximate Centre of Operatiof
PP P Latitude/ Longituei25.853123/ 29.164745

ACM
Latitude/ Longitueiz5.854898/ 29.166131

VCN Furnace
Latitude/ Longitueizs.852475/ 29.164603

Extent 177 600n?

Elevation Above Sea Level 1530m

Province Mpumalanga
Metropolitan/District Municipality Nkangala District Municipality
Local Municipality Emalahleni Local Municipality
Designated Priority Area Highveld Priority Area

1.3 Description of Surrounding Land Use (within 5 km radius)

Char Technology is situated within the jurisdiction of the Emalahleni Local Municipality, which falls unde
administration of the Nkangala District Municipe
residential area is KwaGiNgarby industrial entities operating within a 5 km radius from the facilities include
Samancor, Bushveld Vanchem, Engen garage, Elkem and Afrigrit. Additionally, sites encompassed withil
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same administrative and environmental licensing framework consist of the Paste Plant, African Carbon L
(ACU) and African Carbon ManufacturersT#WeCWIIN Furnace is located within the ACU boundary on Erf
No. 43.

PTN 1/ERF 44

RE ERF 44

Paste Plant [
ACU

ACM

Google Earth

Figurel-1: Location of the existing Char Technology (Pty) Ltd operations
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Figurel-3: Location of proposedCN Furnad® sensitive receptors

1.4 Atmospheric Emission Licence and other Authorisations

Char Technology (Pty)Had an existilgmospheri€missiondicense (AEWNDM/AEL/MP313/0%.
Char Technology (Pty)dpthnning to apply for a variatitsttorent AEL

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
Report Na2EEIM5 9



2 NATURE OF THRROCESS
2.1 Process Descriptidior Existing-icensedOperations

At the time of this assessment, the existing licensed operations were under care and maintenance.
2.1.1 African Carbon Union (ACU) and African Carbon Manufacture (ACM)
2.1.1.1 Raw Material Receiving (Coal Supply)

Blended coal is used for the generation of char at the ACU and ACM PlantpAdsienoragdaiwised

originates from available domestic and international suppliers. Trucks from the coal mines deliver the coal t
The coal delivery trucks are weighed at the weigh bridge when entering and leaving site, where the weight
Manufacturing Execution System (a computerized logistics software) system automatically measures the
and Gross Vehicle Mass (GVM) of the trucks to determine the delivered coal tonnage (net weight).
Manufacturing Execution System information is used in the production process reporting and delivery plan
Manufacturing Execution System tracks the materials being loaded or unloaded, ensuring accurate inve
management.

Stockpiled coal is measured daily to determine production input and output and to ensure optimal coal stock
rotation is achieved. Quality assurance of raw material is achieved by scooping a bag of coal from each rec
stockpile then sent to the laboratory to determine the percentage elemental composition of the coal. A san
implement of 250mm L x 150Mmal50mm H is used for sampling coal. On new coal suppliers, samples are
collected directly from the mine prior to truck delivery. Raw coal is stockpiled at the stockyard inside the
area. Coal is blended to specification after which the coal will be put in theécbinh byaal&rtmtough the

conveyor belt to the retort where it is going to be devolatized and discharged as final product (char). The c
coal stockyard has a storage capacit@QQtf hs of coal to meet the consumption of twelve retorts for 16
days.

2.1.1.2 Char and Tar Production

Blended coal is extracted from a loading bin via a vibrating feeder onto a coal conveyor. The coal is scree
where the undersized coal (duff) is extracted. The screened, sized coal is then transported to the top of the
and stored in a holding bin. The coal duff is extracted from the screen ther3ptabégh)nstockpile,

separate from the raw material. It is then sold off to the mining industry.

The raw material (blended coal) in the coal bin is transferred to the coal conveyor 1 via a vibrator feeder, t
screen, where duff is discharged through a coal screen. The product moves then to coal conveyor 2, 3, 4
this happens simultaneously. The conveyor feeds directly into the retort with coablatizesl itvithde

heated gas that is drawn through the bed of coalolBtieatkcoal (char) is then extracted from the retort

with a vibrating feeder and quenched with process water, then transferred onto the product conveyor. Durir
devolatizing process, tar is extracted from the off gasses with a set of drop boxes and cyclones. The off ga
also pass through the interceptor where additional abatement takes place. The liquid, crude tar is then stor
holding tanks. The product that is now called char is screened to remove undersized product. The sized pr
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is taken from the product bay with &f/dohbader and placed in stockpiles in the product stockyard. The
undersized, secondary product (char breeze) is also taken -erttd B&aento a3+m high) stockpile,
separate from the final producthBneandhar breeze is then sold off to the smelting industry. The tar that
has been extracted in the process is transported to the tar dehydration plant.

2.1.2 Electrode Paste Plant (Soderberg Electrode Paste Production)
2.1.2.1 Raw Material Receiving and Handling (Anthracite and Pitch Supply)

Blended anthracite and pitch are used for the generation of paste at the Paste Plant. A blend of raw anthr
and pitch are sourced from available domestic and international suppliers. Pitch is delivered by tankers
trucks from the mines deliver anthracite. The onsite anthracite and pitch have a stora@@Ocampecity of 15

to meet the consumption of five furnaces for 33 days.

Raw, washed anthracite is stockpiled at the stockyard inside the plant area. Anthracite delivery trucks and
delivery tankers are weighed at the weigh bridge when entering and leaving site, where the weighbri
Manufacturing Execution System automatically measures the Tare and GVM of the trucks to determine
delivered anthracite or pitch tonnages. The Manufacturing Execution System information is used in
production process reporting and delivery planning. Stockpiled anthracite is measured daily to deterr
production input and output and to ensure optimal anthracite stockpiling rotation is achieved. Quality assul
of raw material is achieved by scooping a bag of anthracite from each received stockpile then sent to
laboratory to determine the percentage elemental composition of the anthracite.

2.1.2.2 Storage and Process Feed

Raw anthracite is fed into the loading bin by a Front End Loader. The loading bin then transfers the

anthracite into conveyor 2 which then transfers this raw material to the bucket elevator 1. The bucket eleve
transfers the raw material to the screen where fines are discharged; and the screened raw anthracit
transferred to conveyors 3 and 4 which in turn feed the individual Calcining Furnace bins. The screened
material goes through the calcining process inside the furnace then it is discharged through the turn tables
conveyor 5 which transferglibetrical Calcined Anthracite (BGApNveyor 6. From Conveyor 6, the ECA

is transferred to bucket elevator 2 which will then feed into the screen feed bin. The ECA is then screene
Screens 2.1 and 2.2, where the fines are transported to the ball mill feed bins. The screened ECA is stored

storage bins where it is then transferred via Conveyor 8 to the scales which then transfers te the anthracite
heaters; and eventually transported to the mixer.

2.1.2.3 Calcining

Electrical Calcined Anthracite (ECA) is produced in 5 x 1.5 MVA vertical shaft furnaces. In the calcining fur
the raw anthracite is subjected to electrical induction heating which drives off the volatiles, resulting in EC
each furnace, the ECA is discharged through the turn tables to a conveyor. The off gas from the calci
process passes through dampers then onto the chimney stacks. The ECA is crushed and filtered, before it
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into the fractioning plant. The dust extraction plant is fitted at the calciner furnace discharge point to remo
ambient dust from the plant process.

2.1.2.4 Mixing and Moulding

Pitch comes in from the storage tanks to fhitzitgyseto the pitch scale to the mixer. Heat treated pitch with

a softening point of®8C or 683°C is used as bindére ECA is screened into various fractions where

after it is processed in the blending and the mixingpe@ledpEECA is processed in the blending and mixing
section by using high intensity mixers, simultaneously with the pitch. The processed pitch and ECA are
discharged through the paste hopper where moulding takes place. At the mouldingrasra) @600

mm paste cylinders and paste briquettes (80 x 80 x 80 mm cubes) are moulded into the final products. Cool
the paste cylinder is achieved throwgloliig inside the paste building and that of the briquettes through
water cooling also inside the paste building.

2.1.2.5 Packaging and Dispatch

Paste cylinders are transferred to the product yard then packaged for loading. The paste briquettes
transferred to the product bunker, where they are finally loaded for dispatch. Cylwiappedeasirink
strapped onto pallets whereas briquettes are supplied in bulk bags.

The Paste Plant has an installed capac8g@dC-tpa. Soderberg Electrode Paste is specially formulated to
minimize thermal shock and to reduce overall consumption rate. Success achieved is evident locally and al
in the ferrochromium, silicon metal, ferrosilicon, iron, ferro/silicon manganese, nickel and copper industries.

2.1.3 Tar Dehydration Plant

Crude tar from various char plants is received then pumped into the crude tar storage tanks. Crude tar is
pumped from these various storage tanks through fieedoesagorator where solids and water are
separated. The forfeed evaporator receives heat from the 4tph (2.85 MW) package boiler, which is fuelled k
coal (peas). Separated water is then stored in recovered water tanks, then later transported back to the
plants for reuse in the process (as process water). Dry tar is stored in final product tanks where it is t
collected for dispatch to the customers.

2.2 Process Description for the Propos@ahadium Carbonitride (VCN) FuriiBoegposed Project)

The VCN furnace will process brighetiade feeslupplied to Char Technolomgy a licensed facility
These briquettes are produced using a mixture of milled vanadiunfp@ntiakiele (anadium trioxide
(\VFOF), carbon powder, and iron powder, which are pressed into a solid feedstock prior to delivery to the site
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2.2.1 Facility and Project Overview

The project entails installing and operating a new, enclosed continuous pasuebl@rdphitece to
produce VCN at an existing metallurgical site. Briquetted feed materials (vanadium oxides with carbon a
trace of iron) are processed undgiunigghnitrogen to form VCN.

The installation comprises a subsididmgapraurnace, a primary-teigiperature furnacega# handling
with CO flaring and fabric filtration (baghouse), recirculating product esidingtragdrogeneration and
purification.

2.2.2 Normal Process Flaini{Operations)

This subsection summarises the sequence of unit operations from charging through thermal processing, cc
and packing, including the 24/7 operating regime.

2.2.2.1 FeedPreparation and Charging

This step covers receipt, internal handling and sealed charging of briquettes to minimise dust and en:
process integriBriquettes are produced-sffe from a blend of milledOdflakes, Y05, carbon powder

and iron powder, pressed to +4H.At the VCN plant, sealed bags are received, stored indoors on concrete,
and loaded into graphite crucibles. No raw material handling conveyors or stockpiles are used; movement
by forklift on paved/concrete surfaces.

2.2.2.2 PreHeatingJubsidiaryurnace) Electric Furnace

This step removes residual moisture to stabilise downsteegmeraityine reactions. Crucibles enter a pre
heat / drying zone at approximately 300°C to remove residual moisture.

2.2.2.3 ReductigrCarburisation and Nitridd@ioméry-urnace) Electric Furnace

This step effects carbothermal reduction of vanadium oxides and simultaneous carburisation/nitridatio
nitrogen to form VCN.

Crucibles are advanced by hydraulic pushers through a zoned, continuous furnace with a controlled tempel
profile (~600 to 1 500°C) and exedsgphevent oxidation. The dominant reaction pathway is carbothermal
reduction of vanadium oxides with simultaneous nitridatign ¥0£$) + 3 C(s) »#)-> 2 V(C,N)(s) + 3

CO/CHg).

2.2.2.4 ControlleG@oolingndDischarge

This step safely cools product to handling temperature and discharges it with minimal drop height and fu
dust.
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Product passes through natural cooling followed by ragsisteateooling to <= 80°C before discharge. A
sealed, automated rotator empties the crucible into a skip directly below the discharge (< 0.5 m drop) to min
dusting; a double seéttisdbetween the water cooling section and the auto rotator.

2.2.2.5 PackingndDispatch

This step packages cooled product into sealed bags for transport, with all vehicle movements confined to
areas.

Cooled VCN is packed in sealed bags (< 20 kg) and palletised in bulk bags for shipment by truck (~30 t per
~2 trucks/week). Internal transfers occur on concrete paved surfaces.

2.2.2.6 Process Timing and Regime

Push cycle ~11Z minutes (crucibles move at ~1.6 m/h). Operation is continuous, 24 h/day, ~348 days/ye
(allowance for planned maintenance).

2.3 ListedActivities

Allcurrentistedactivitiesas per Section 21th# National Environmental Management: Air Quality Act, 2004
(NEM:AQWfor theorojectrre given ifable2-1. Listed activities for the VCN Furnace is provided-i Table 2

Table2-1: Currenffacility widdisted activities

Section 21
Subcategory

Name of the Listed Activity Description of the Listed Activity

Processes in which tar, creosote or any other prod
3.3 Tar processing distillation of tar is distilled or is heated in any
manufacturing process.

Production of char, charcoal and the production ar

34 Char, ch | and bon black
ar, charcoal and carbon black prog. - hiack.

3.5 Electrode paste production Production of electrode paste.

Storage and handling of ore and coal not situated
5.1 Storage and handling of ore and coal| premises of a mine or works as defined in the Ming
and Safety Act 29 of 1996.
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Table2-2: Listed activities for th@oposedVCN Furnace

Section 21

Subcategory

Name of the Listed Activity

Description of the Listed Activity

41 Drying and calcining Drying and calcining of mineral solids including ore
The processing of vanadii@aring ore or slag for the

4.18 Vanadium ore processing production of vanadium oxides or vanadium carbig
application of heat.

2.4 Unit Processes

The unit processes associated witteteactivitiegas per Section 21 of NEM:AQ#&)e currentiyensed
activities amaroposetbr the/CN Furnaeee listed ihable2-3.

Table2-3: The unit processes for therrently listed activities and proposed VCN Furnace

Unit Process

Function of Unit Process

Batch or

Continuous

Process

ACU and ACM (Char and Tar Production)

Raw material handling (coal stock Receiving and storage of coal. Batch
Coal bunkers (Char Plant) Storage of coal. Batch

Analysis of coal received and char produced to en Batch
Laboratory T . e

it is within the required specification.

. Aggregating coal from different stockpiles into the Batch

Coal blending 99 .g 9 P

material feed.
Raw material feeding Feeding coal. Continuous
Coal screening Separating correct size coal from undersized coal Continuous
Coal fines stockpiling and handlin| Temporary storage prior to dispatch. Batch
Coal conveyance Raw material feed into the process equipment (ret Continuous

Ensuring sufficient process reserves of raw materi Continuous
Coal hoppers . .

directs the transfer of material into the process eq|
Combustion Char generation by retorts. Continuous
Coal fines stockpiling and handlin| Receiving and storage of coal fines. Batch

Ensuring sufficient process reserves of product qu Continuous
Process water dams .

water required by the process.
SWD' Storm water dams Capture storm water runoff from the plants Continuous
Discharge vibrators Screens for product sizing separators Continuous
Fans exhaust, interceptor and sté The fan maintains draught balance in the system | ~ Continuous

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
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Unit Process

Function of Unit Process

Batch or

Continuous

Process

regulating the velocity of the process off gas.

Char conveyors Product transfer from process equipment to scree| Continuous
Redundant conveyor used in cases of emergencie Continuous
Bypass conveyor as during planned maintenance that affects the pri
conveyor.
. Separating correct size Char from undersized Chg Continuous
Char screening
(breeze).
Char fines stockpiling and handin{ Receiving and storage of Char fines. Continuous
Tar generation (discharge from | Heavy residue from the process off gas scrubbing Continuous
dropbox and cyclones) equipment.
Tar storage and handling Receiving and storage of Crude Tar. Continuous
Product (char) handling and stock Receiving and storage of Char. Batch
Cyclones to clean procesgasif secondary abatemel Continuous
equipment which separatesihighentum particles (ti
from the processadf. A cyclone is a device used f
separating particles from an air, gas, or liquid stre:
Cvclones works based on the principle of centrifugal force tg
y particulates from a flow without the use of filters. T
contaminated air or fluid enters the cyclone tanger
creating a spiral or vortex motion inside the chamt
the flow spins rapidly, centrifugal force mashes h
particles outward toward the walls of the cyclone.
Final process-gfis additional abatement equipmen Continuous
Interceptor . .
further increase the efficiency of the cyclones
Initial process-gtis abatement equipment to captur Continuous
Dropbox . . .
maximum highomentum particles (tar).
Paste Plant (Electrode Paste Production)
Rawmateriahandlingahthracite Receiving, handling and storage (stockpiling) of w Batch
stockpiles) anthracite.
SemiClosed Storage Area for Storage of washed anthracite prior being transferr .
. . Continuous
Anthracite Stockpiles bucket elevator.
Pitch Storage Tanks Receiving, handling and storage of pitch. Continuous
Pitch Préleaters Preheating of pitch prior mixing with calcine anthré Continuous
Conveyance Transfer points for anthracite. Continuous
Bucket Elevators Transfer points for anthracite. Continuous
Screen Feed Bin Storage of anthracite Continuous
Calcining of washed anthracite to produce calcine .
Furnaces Continuous

anthracite
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Unit Process

Function of Unit Process

Batch or

Continuous

Process

Dust laden air, from the process operation, passes
dust hopper situated at the base of the filter unit. 4
point a degree of-peparation takes place, whereby
heavier dust settles downwards into the hopper, a
lighter dust is carried upwards onto the filter bags.
dust is trapped on the outer surface of the bags ar
air exits through the fabric into the duct and fan sy

Dust extraction system which discharges the clean air into the atmospher; Continuous
Cleaning accumulated dust from the filterbhg e
by automatically contradimydirecting a pulse of
pneumatic air into the interior of each filter tube vig
actuation from a computerised pulsating unit. The
process is continuous, and it is not necessary to s
fan unit down to clean filter bags.
Screens Screening of calcined anthracite Continuous
Storage Bin Storage of calcined anthracite Continuous
Ball Mill Crushing of calcined anthracite to fine dust Continuous
Anthracite Rideaters Heating of calcined anthracite. Continuous
Mixer Mixing of heated calcine anthracite with heated pit Continuous
form Soderberg Electrode Paste.
Tapping of hot paste from mixer into moulds, then
down before pulling paste cylinders from moulds.
. . making briquettes the paste is tapped from the ho
Moulding and Cooling the briquette mould where it is levelled, the brique] Batch
then cooled down before tipping them outside in tk
designated areas.
Storage, Packaging and Dispatch| Storage, packaging and dispatch of Soderberg El¢ .
. Continuous
Product Area Paste to clients.
Productiorof Briquette Fines
Fines are collected from the milling and screening
Mixing of Fines calcine anthracite and mixed with tar slurry and qu Batch
fines to produce briquetting fines.
Storage and Dispatch Area Storage and dispatch of briquetting fines to clients Batch
Productiorof Skimmer Block
Baking Baking of skimmer paste to produce skimmer bloc Batch
Storage, Packaging and Dispatch S'Forage, packaging and dispatch of skimmer bloc} Batch
clients.
Tar Dehydration Plant
Raw Material Handling (Coal Pea Handling and storage of coal peas (boiler peas). Batch

Stockpiles)

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
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Unit Process

Function of Unit Process

Batch or
Continuous
Process

Loading Bin

Feeding in coal peas to be used as energy source
boiler.

Batch

Crude Tar Storage Tanks

Storage of crude tar which is offloaded by bulk tan

Batch

Forced~eed Evaporator

Separates solids and water from the crude tar.

Continuous

Boiler

Emission unit used to boil water out of the crude tz

Continuous

Integral flgsh venturi

The venturi scrubber uses the differential between
velocity gases and fileaving water in thegaf$ to
create droplets which entrap contaminants, hold tt
suspension and deliver them as a highly concentr;
slurry. This slurry then drops dowaoriiadke furnace
bed where it is discharged with the bottom ash

Continuous

Condensate/Water Tanks

Storage of separated water which is then later trar,
back to the char plants for reuse in the process (a!
water)

Continuous

Product (Tar) Storage Tanks

Storage of dry tar prior dispatch to clients.

Continuous

VCN Furnace

Feed preparation and charging

Briquettes are fed into the furnace at the feed stati
preheating.

Batch

Preheating (Subsidi&mynacej
electric furnace

This removes residual moisture to stabilise downs
hightemperature reactions. Crucibles entdreatpte
drying zone at approximately 300°C to remove res
moisture

Batch

Reduction, carburisation and nitri
(Primarffurnacej electric furnace

Crucibles are advanced by hydraulic pushers throl
zoned, continuous furnace with a controlled tempe
profile (~600 to 1 500°C) and excaspihdvent
oxidation.

Batch

Controlled cooliagddischarge

Product passes through natural cooling followed b
watetassisted cooling to <= 80°C before discharge
sealed, automated rotator empties the crucible intt
directly below the discharge (< 0.5 m drop) to mini
dusting; a double seal is fittbdeethe water cooling
and auto rotator

Batch

Packinginddispatch

Cooled VCN is packed in sealed bags (< 20 kg) ai
palletised in bulk bags for shipment by truck (~30
truck; ~2 trucks/week). Internal transfers occur on
paved surfaces.

Batch

Atmospheric Impact Repariadium Carbonitride (VCN) Furnace, Mpumalanga
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Char Production Value Chain - Retorts
(Char Plants: ACM and ACU) (Part Recovered/Process

water from Tar Plant)

Y é&e;%\/a@n m Em MO ETT‘F: E‘TTT:I E‘TT‘F:: &foe L
3 3 3 3 3 83 3 3 3 03 3 3

Raw material Raw Inventory Raw Pre- Raw Process Process Product Product post- Product Inventory Product
receipt material | control materi processing | material (inside Retort) | Off-gas conveyance | processing storage & control dispatch and
storage loading onveyance Abatement loading transport

=
<
b Weighbridge  Coal Daily Coal coal coal * Dropbox Cchar Char Char Daily Welghbridge
(washed coal) ~ Stockpile measuring  blending  screening  conveyor + Cyclones conveyor  Screening stockpile measuring  Customer
* Interceptor (smelters)

o ! 1 3 3y -~ 3

Secondary product: Secondary product: Secondary product: Product:
Coal fines (cluff) Crude Tar Char fines (breeze) Char

otos J— N oos oos
PN : 8 e N
oy (Deseried amether s wily wily

CUSTOMER CUSTOMER CUSTOMER

Figure2-1: Char Technology (Pty) Ltd process flow: Char production valueretais

Washed
coal

L
’ -~
Coal 2 .ﬁl
finen ‘— Screen :
(duff)
Kv:
| ;
Multiple Retort Plants 74

(each separately
& operated)

Char
fines w—— Screen
(breeze)

Dropbox,
cyclones &

! interceptor

Charxr

Crude tar

Figure2-2: Process flow diagram for Char and Tar production
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Figure2-3: Char Technology (Pty) LtdCfA and AQUprocess flow: retorts

Paste Production Value Chain - (uste Plont)

i *.L&.tmlmtmonntm
lvlv 3 3 3 3 4 3§

Welghtvidge  Piich Tanks  Dally level Pitchpra-  Ppinsg Pitch meayuring
(Pheh) recording (M) heating (heat-beaced) wank/wales

* + 1+ 1+
= tr tm dm

Figure2-4: Char Technology (Pty) Ltd process flow: Paste production value chain

Atmospheric Impact Reparadium Carbonitride (VCN) Furnace, Mpumalanga
Report Ne2EIM5B 20



e - washed pitch
c:;' anthracite

e A

Anthracite Piteh

fines
l 5 = Caloiner Furnaces m
I Pitch measuring

(sach sepasately
tank/scales

i

Stacks

operated)

Dust extraction
unit

Calcine
anthracite
fines —c{ Mixer A/B
. | -
Calcine Paste/Paste

anthracite Briquette moulding

1 Paste/Paste

=) Brickette
3
I Calcine Anthracite -
Fractio e-heate

Figure2-5: Process flow for electrode paste production

Tar dehydration Value Chain
(Tor Plant) A
f oo ‘\ ofos  §iid

&

¢
e
¥

[Fri]  [oemimomvin] m g

Sent back to
Char Plants

Figure2-6: Char Technology (Pty) Ltd process flow: Tar dehydration value chain
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Figure2-7: Process flow for Tar dehydration
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Briquettes fed into the furnace S :
at the feed station for pre- Injection of reducing gas stream

heating + 300°C (Nitrogen Gas) through nmogen
generator to prevent oxidation

Controlled water assisted coolingto reach

about 80°C l Final Product ]

Primary Furnace (electric) -~ carbothermal

reduction of vanadium oxides and nitridation I
in Nitrogen to form VCN

and driving moisture in the

briquettes ~ 300°C

' Subsidiary furnace for heating, | |
Discharge

Packing and Dispatch ]

Figure2-8: Process flow fahe VCN Furnace
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Feed preparation and

charging

Controlled cooling and

Pre-heating (Subsidiary
Furnace)

L 3

discharge

Y

Packing and dispatch

Reduction, carburisation
and nitridation (Primary
Furnace)

Figure2-9: Simplified pocess flow fothe VCN Furnace
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3  TECHNICAINFORMATION

Raw material consumption rates are tabulatdeBith. Production rates are tabulat€dhile3-2, with by
products listedTiable3-3. Appliances to prevenpaliutiomre given ihable3-4.

3.1 Raw Materi&@ZonsumptiorRates

Table3-1: Raw materials used

Raw Material Type Design Consumption  Actual Consumption Units
Rate (Quantity) Rate (Quantity) (quantity/period)

ACU and ACM (Char and Tar Production)

Coal 352 000 340 000 Tonnes/annum

Paste Plant (Electrode Paste Production)

Anthracite 31 500 25 100 Tonnes/annum

Pitch 8 000 6 750 Tonnes/annum

Tar Dehydration Plant

Crude Tar 35 664 18 800 Tonnes/annum

VCN Furnace

Vanadium (as®¥ \xOsfeed) 1587 TB@ Tonnes/annum
Carbon powder 1253 TBG Tonnes/annum
Iron powder 10 TBG Tonnes/annum

(&) To be confirmed once operational
3.2 Production Rates

Table3-2: Production rates

SraeliE Nae Design Production Actual Production Units

Capacity (Quantity) Capacity 2025 (Quantit (quantity/period)

ACU and ACM (Char and Tar Production)

Char 183 600 178 000 Tonnes/annum

Paste Plant (Electrode Paste Production)

Paste (electrode paste and p

. 32000 25 500 Tonnes/annum
briquettes)
Tar Dehydration Plant
Dry tar 24 970 21 850 Tonnes/annum

VCN Furnace

Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Design Pr tion Actual Pr tion nit
Product Name esign Productio ctual Productio Units

Capacity (Quantity) Capacity 2025 (Quantit (quantity/period)

VCN briquettes 2088 TB® Tonnes/annum

(@) To be confirmed once operational

Table3-3: By-Product rates

Design Production Actual Production Units
By-ProductName 9

Capacity (Quantity) Capacity (Quantity) (quantity/period)

ACU and ACM (Char and Tar Production)

Crude Tar 10 032 9500 Tonnes/annum
Coal fines 35 200 34100 Tonnes/annum
Char fines 22 500 21 800 Tonnes/annum

Paste Plant (Electrode Paste Production)

Briguetting fines 1 200 720 Tonnes/annum

Tar Dehydration Plant

Tar slurry 30 25 Tonnes/annum

3.3 Appliances and Abatement Equipment Control Technology

Table3-4: Abatemenggquipmentcontroltechnology used

Source Code Appliance Name Appliance Type / Descriptia  Control Appliance Function / Purpos

Paste Plant (Electrode Paste Production)
EU0001 Paste Furnace Calcining Furnace Dust collector
EU00Q Paste Furna® Calcining Furnace Dust collector
EU008 Paste Furna&e Calcining Furnace Dust collector
EU009 Paste Furnade Calcining Furnace Dust collector
EU00B Paste Furnaée Calcining Furnace Dust collector
African Carbon UnigACU)

Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Source Code Appliance Name Appliance Type / Descriptia  Control Appliance Function / Purpos

In house desigmcontrol emissions frg

EU006 ACURetort 1 Retort the cyclone, interceptor and dropb
EU00T ACU Retort 2 Retort In house deagrpcontrol emissions frg
the cyclone, interceptor and dropb
EU00B ACU Retort 3 Retort In house deagrpcontrol emissions frg
the cyclone, interceptor and dropb
EU00O ACU Retort 4 Retort In house des@montrol emissions frg
the cyclone, interceptor and dropb
£U0Q0 ACU Retort 5 Retort In house des@n control emissions frg
the cyclone, interceptor and dropb
EU00L ACU Retort 6 Retort In house desigmcontrol emissions frg

the cyclone, interceptor and dropb

African CarboManufacture(ACM)

In house design to control emissions

EU0A2 ACM Retort 1 Retort the cyclone, interceptor and dropb
EU0A3 ACM Retort 2 Retort In house dESIgh to control emissions|
the cyclone, interceptor and dropb
EU0A4 ACM Retort 3 Retort In house deS|gr1 to control emissions|
the cyclone, interceptor and dropb
EU0A5 ACM Retort 4 Retort In house deS|gr1 to control emissions|
the cyclone, interceptor and dropb
EU0AG ACM Retort 5 Retort In house deS|gp to control emissions|
the cyclone, interceptor and dropb
EU0A7 ACM Retort 6 Retort In house design to control emissions

the cyclone, interceptor and dropb

Tar Dehydration Plant

EUOQ8 Boiler Boiler Integral fly ash ventury

VCN Furnace

EUO0019 VCthgLnace VCN Furnace Stack Baghouse

Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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4  ATMOSPHERIEMISSIONS

The following sections describe the location and parameters of the individual sources aszistiatelicedtbeth@peratmusthe proposed VCN Furfzecper
theprescribed format of an-ARzette No. 36904, 2013).

4.1 Point Source Parameters

Table4-1: Point sources of atmospheric pollutant emisdimms theexisting licensed operatioasd the proposed VCN Furnace

Height of Height Diameter a| Actual Gas Actual Gas

Release Above Stack Tip / Exit Volumetric Actual Gas

Exit Velocity
(m/s)

Latitude Longitude
Source  Source name  Stack Name (decimal (decimal
code degrees) degrees)

Above Nearby Vent Exit | Temperature Flow
Ground (m) Building (m) (m) ®) (ms/hr)

Paste Plant (Electrode Paste Production)

Paste Furnace
Stack 1 (SV | -25.8549150 | 29.1629200 | 19.052 13 0.74 178390 | 190832364 8.83548

Paste Furnac{ Paste F1S1)
EU0001

1 Paste Furnace
Stack 2 (SV -25.8563795 29.1644147 19.052 13 0.74 178390 190832364 8.83548
Paste F1 S2)

Paste Furnace
Stack 1 (SV | -25.8553517 | 29.1630333 | 19.052 13 0.74 178390 | 190832364 8.83548

Paste Furnac{ Paste F2 S1)
EU0002

2 Paste Furnace
Stack 2 (SV | -25.8552950 | 29.1627467 | 19.052 13 0.74 178390 | 190832364/ 8.83548
Paste F2 S2)

Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Point
Source
code

EU0003

Source name

Paste Furnac

Stack Name

Paste Furnace
Stack 1 (SV
Paste F3 S1)

Latitude
(decimal
degrees)

-25.8548081

Longitude
(decimal
degrees)

29.1628554

Height of
Release

Above
Ground (m) Building (m)

19.052

Height
Above
Nearby

13

Diameter ai
Stack Tip /
Vent Exit

(m)

0.74

Actual Gas
Exit

Temperature
°C)

178390

Actual Gas
Volumetric
Flow
(ms/hr)

190832364

Actual Gas

8.83548

3

Paste Furnace
Stack 2 (SV
Paste F3 S2)

-25.8553417

29.1627300

19.052

13

0.74

178390

190832364

8.83548

EU0004

Paste Furnac

Paste Furnace
Stack 1 (SV
Paste F4 S1)

-25.8550405

29.1626936

19.052

13

0.74

178390

190832364

8.83548

4

Paste Furnace
Stack 2 (SV
Paste F4 S2)

-25.8553417

29.1625083

19.052

13

0.74

178390

190832364

8.83548

EU0005

Paste Furnac

Paste Furnace
Stack 1 (SV
Paste F5 S1)

-25.8553499

29.1625033

19.052

13

0.74

178390

190832364

8.83548

5

Paste Furnace
Stack 2 (SV
Paste F5 S2)

-25.8550086

29.1625940

19.052

13

0.74

178390

190832364

8.83548

AfricanCarlide Union (ACU)

EU0006

ACU Retort ]

ACU Retort 1
Stack (SV ACU
R1 S1)

-25.8520254

29.16422978

33

27

300600

35972
87672

19.8625

Report No

.. 25EIM15
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. : : Height of Height Diameter a| Actual Gas Actual Gas
Point Lat|t_ude Long|_tude Release Above Stack Tip / Exit Volumetric el Cs
Source  Source name  Stack Name (decimal (decimal Ab Nearb Vv Exi T Al
code degrees) degrees) ove Nearby ent Exit emperature ow
Ground (m) Building (m) () (°C) (ms3/hr)
ACU Retort 2 35972
EU0007| ACU Retortd Stack (SVACU -25.85199131| 29.16407655 33 27 1 300600 87672 19.8625
R2 S2)
ACU Retort 3 35972
EU0008| ACU Retort 3 Stack (SV ACU -25.85195139| 29.16425344 33 27 1 300600 87672 19.8625
R3 S3)
ACU Retort 4 35972
EU0009| ACU Retort4 Stack (SVACU -25.85192206| 29.16409294 33 27 1 300600 87672 19.8625
R4 S4)
ACU Retort 5 35972
EU0010| ACU Retort5 Stack (SV ACU -25.85188138| 29.16426706 33 27 1 300600 87672 19.8625
R5 S5)
ACU Retort 6
27 1 35972
EU0011| ACU Retort § Stack (SVACU -25.8518618 29.16411157 33 300600 87672 19.8625
R6 S6)
AfricanCarborManufacturg(ACM)
ACM Retort 1 36972
EU0012| ACM Retort 1 Stack (SV ACN -25.85486516| 29.16612018 43 37 1 300600 87672 19.8625
R1 S1)
ACM Retort 2 36972
EUO013| ACM Retort 4 Stack (SV ACN -25.85490066| 29.16634681 43 37 1 300600 87672 19.8625
R2 S2)
Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Point
Source
code

Source name

Stack Name

ACM Retort 3

Latitude
(decimal
degrees)

Height of
Release
Above

Longitude
(decimal
degrees)

Height
Above
Nearby
Ground (m) Building (m)

Diameter ai
Stack Tip /
Vent Exit

(m)

Actual Gas

Exit

Temperature

0

Actual Gas

Volumetric
Flow
(ms/hr)

36972

Actual Gas

EU0014| ACM Retort 3 Stack (SV ACN -25.85506006| 29.16599005 43 37 1 300600 87672 19.8625
R3 S3)
ACM Retort 4 36972
EU0015| ACM Retort 4 Stack (SV ACN -25.85515668| 29.16594113 43 37 1 3006600 87672 19.8625
R4 S4)
ACM Retort 5 36972
EU0016| ACM Retort§ Stack (SV ACM -25.855073 29.855112 43 37 1 3006600 87672 19.8625
R5 S5)
ACM Retort 6 36972
EU0017| ACM Retort ¢ Stack (SV ACIM -25.16631 29.166317 43 37 1 3006600 87672 19.8625
R6 S6)
Tar Dehydration Plant
i Tar dehydratiol 25 0.66
EU0018 Boiler stack -25.853039 29.16468 25 ' 1115160 216015480, 8.312.6
VCN Furnace
VCN Furnace 0.6
EU0019| VCN Stack Stack -25.8525 290.16444 35 . 150 6000 6
Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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4.2 Point Source Maximum Emission Rates during Normal Operating Conditions

Table4-2: Atmospheric pollutant emission ratesheexisting licensed operatioasad the proposed VCN Furnace

Maximum Release Rate Type of Emissions (Continuous /
Pollutant Name Emissions Houfg = Routine but Intermittent / Emergeni

Point Source
code onl
(Mg/Nm® (mg/Am3) (kg/hr) )

Paste Plant (Electrode Paste Production)

EU0001 Particulatematter(PM) 50 33 0.45 3.97 8760 Routine but Intermittent
EU0002 Particulatematter(PM) 50 33 0.45 3.97 8760 Routine but Intermittent
EU0003 Particulateatter(PM) 50 33 0.45 3.97 8760 Routine but Intermittent
EU0004 Particulateatter(PM) 50 33 0.45 3.97 8760 Routine but Intermittent
EU0005 Particulateatter(PM) 50 33 0.45 3.97 8760 Routine but Intermittent

AfricanCartide Union (ACU)

Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EU0006 ; :

Polycyclic aromatic 0.1 0.034 0.002 0.017 8760 Routine but Intermittent

hydrocarbon (PAH)

Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EU0007 : :

Polycyclic aromatic 0.1 0.034 0.002 0.017 8760 Routine but Intermittent

hydrocarbon (PAH)

Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EU0008 Polycyclic aromatic _ _

0.1 0.034 0.002 0.017 8760 Routine but Intermittent

hydrocarbon (PAH)

EU0009 Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
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Maximum Release Rate Type of Emissions (Continuous /

Point Source

code Pollutant Name Emissions Houfg  Routine but Intermittent / Emergeni
(mg/Nm® (mg/Am?) (kg/hr) Only)
Polycyclic aromatic 0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Particulatematter(PM) 50 17 09 8 8760 Routine but Intermittent

EU0010 Polycyclic aromatic

0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EU0011 Polycyclic aromatic . .
0.1 0.034 0.002 0.017 8760 Routine but Intermittent

hydrocarbon (PAH)

AfricanCarborManufacture(AQV)

Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EU0Q2 ; ;
Polycyclic aromatic 0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Particulate Matter (PM) 50 17 09 8 8760 Routine but Intermittent
EU0Q3 : :
Polycyclic aromatic 0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EUOQ4 Polycyclic aromatic
yey 0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Particulateatter(PM) 50 17 09 8 8760 Routine but Intermittent
EU0Q5 Polycyclic aromatic
yey 0.1 0.034 0.002 0.017 8760 Routine but Intermittent

hydrocarbon (PAH)
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Maximum Release Rate Type of Emissions (Continuous /
Emissions Houfg | Routine but Intermittent / Emergen:

Only)

Point Source

Pollutant Name
code

(mg/Nm#®

(mg/Ams3) (ka/hr)

Particulatematter(PM) 50 17 09 8 8760 Routine but Intermittent
EU00G Polycyclic aromatic . .
0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Particulatematter (PM) 50 17 09 8 8760 Routine but Intermittent
EU00T Pol li ti
oweyclic aromatic 0.1 0.034 0.002 0.017 8760 Routine but Intermittent
hydrocarbon (PAH)
Tar Dehydration Plant
Total volatile organic ) )
EU0018 130 84 0.97 8.5 8760 Routine but Intermittent
compounds (TVOCs)
VCN Furnace
Particulatematter (PM) 50 32 019 2 8760 Routine but Intermittent
Sulfur dioxide (30 1000 646 4 34 8760 Routine but Intermittent
EU0Q9 Oxides of nitrog@ox _ _
500 323 2 17 8760 Routine but Intermittent
expressed as O
Ammonia (NH 30 19 012 1 8760 Routine but Intermittent
Notes:
(a) Maximum release concentration as per the New Plant MES (Section 21 of NEM:AQA)
(b) Total operational hours per annum (assumed)
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4.3 Point Source Maximum Emission Raleder Startyp, Maintenance and Sidgwn Conditions

Table4-3: Atmospheric pollutant emission rates foretkisting licensed operatioasid the proposed VCN Furnaceer stardup, maintenance and skidwn
conditions

Averaging Period

. Maximum Gas
Maximum Releas¢ (Instantaneous,

Volumetric Flow
(ms/hr)

Maximum Gas Ex . Permitted Duratior
Emissions Hours

Point Sourc€ode Pollutant Name Velocity (m/s) of Emissions

Rate(mg/Nm3) Hourly, Daily,
Monthly, Annual)

EUO000IEU008,

EU008, EU000, PM 50 Daily 190832364 8.83548 24 Continuous

EU008

EU006, EU000,

EU008,EU006,

EUoao,EUOAL, | PM >0 Dail 369787672 19.8625 24 Continuous

EU0A2,EU003, y '

EU0Q4,EU0Q5,

EU0Q6,EU0Q7
PAH 0.1

EU0QS8 TVOCs 130 Daily 16272 14 24 Continuous
PM 50 Daily 19688 6 24 Continuous
SQ 1000 Daily 19688 6 24 Continuous

EU0Q9
NOx as NO 500 Daily 19688 6 24 Continuous
NH 30 Daily 19688 6 24 Continuous
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4.4 FugitiveEmissiors (Area and or Line Sources)

Tabled4-4: Areasources of atmospheric pollutant emissifamshe existing licensed operatioaad the proposed VCN Furnace

Height of
Latitude Longitude Release , —
SelEs Source name Source Description (decimal (decimal Above LEMgn @ | e e SISELE Ty_pe_ o
code Area (m) = Area (m) Hours Emissions
degrees) degrees)  Ground
(m)
Paste Plant (Electrode Paste Production)
_ | Emission Unit Type: Receiving, handli Intermittent
Raw Materia . o
Handii and storage of washed anthracite. (stockpiling
andlin
EU0020 (Anthraci%e Description: Fugitive dust emissions -25.85236 | 29.164222] 200 5 depends on Batch
. resulting from receiving, handling and raw material
Stockpiles) . .
storage of washed anthracite. handling)
Emission Unit Type: Storage of washe
anthracite prior being transferred to th
SemiClosed | bucket elevator.
EU0021| Storage Ared Description: Fugitive dust emissions -25.854915| 29.162914 48 20 24 Batch
for Anthracitg resulting from the storage of washed
anthracite prior being transferred to th
bucket elevator.
Emission Unit Type: Supply of anthrac
Anthracite Bir conveyor through the feeders. )
EU0022 o N o -25.85456 | 29.162361 6 6 24 Continuous
X2 Description: Fugitive dust emissions
resulting from the transfer of anthracit
Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Source
code

Source nhame

Source Description

Emission Unit Type: Transfer of anthr
bucket elevator 1.

Latitude
(decimal
degrees)

Longitude
(decimal
degrees)

Height of
Release
Above
Ground

(m)

Length of
Area (m)

12

Width of
Area (m)

0.4

Emission
Hours

Type of
Emissions

EU0023| Conveyor 2 o N o -25.85344 | 29.163166]1 Oto 1.8 24 Continuous
Description: Fugitive dust emissions
resulting from the transfer of anthracit
Emission Unit Type: Transfer of anthr
Bucket screen. 4 .
EU0024 o N o -25.8555 | 29.163 | 0to30 30 0. 24 Continuous
Elevator 1 | Description: Fugitive dust emissions
resulting from the transfer of anthracit
Emission Unit Type: Screening fines f
the anthracite.
Double Scree ] 2 1 )
EU0025 1 Description: Fugitive dust emissions -25.85539 | 29.162916 30 24 Continuous
resulting from the screening of fines fr|
anthracite.
Emission Unit Type: Transfer of anthr
EU0025
from the screen to the furnaces. 0 0 ]
EU0026| Conveyor 3 o - o -25.85533 | 29.162917 25 4 4 24 Continuous
and 4 Description: Fugitive dust emissions
resulting from the transfer of anthracit
Emission Unit Type: Discharging of ca
anthracite from the furnace. 2 2 )
EUO0027| Turn Table x4 -25.85536 | 29.162528 5 24 Continuous
Description: Fugitive emissions resulti
from the discharging of calcined anthr
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Source
code

Source nhame

Source Description

from the furnace.

Latitude
(decimal
degrees)

Longitude
(decimal
degrees)

Height of
Release
Above
Ground

(m)

Length of
Area (m)

Width of
Area (m)

Emission
Hours

Type of
Emissions

Emission Unit Type: Transfer of anthr
bucket elevator 2.

Conveyor 5 40 0.4 )
EU0028 and 6 Description: Fugitive dust emissions -25.85531 29.1625 | 0.1to 1.5 . 24 Continuous
resulting from the transfer of anthracit
bucket elevator 2.
Emission Unit Type: Transfer of anthr
the bin.
Bucket 1 0.4 i
EU0029 Elevator 2 Description: Fugitive dust emissions -25.8555 29.1629720 0to 40 . 24 Continuous
resulting from the transfer of anthracit
the bin.
Emission Unit Type: Storage of anthrg
Screen Feed 1.6 0.35 i
EU0030 Bin x1 Descriptiofugitive dust emissions -25.85544 | 29.162333 35 . . 24 Continuous
resulting from storage of anthracite.
Emission Unit Type: Screening calcing
anthracite.
Screens 2.1 24 1 )
EU0031 and 2.2 Descriptioffugitive dust emissions -25.85553 | 29.161694 30 . 24 Continuous
' resulting from the screening of calcing
anthracite.
) Emission Unit Type: Storage of calcin 6 4 )
EU0032| Storage Bin x ) -25.85522 | 29.165917] 2to 20 24 Continuous
anthracite.
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Source
code

Source nhame

Source Description

Descriptioffugitive dust emissions
resulting from storage of calcined anth

Latitude
(decimal
degrees)

Longitude
(decimal
degrees)

Height of
Release
Above
Ground

(m)

Length of
Area (m)

Width of
Area (m)

Emission
Hours

Type of
Emissions

EU0033

Ball Mill x1

Emission Unit Ty@eushing calcined
anthracite to fine dust.

Description: Fugitive dust emissions
resulting from the crushing of calcined
anthracite to fine dust.

-25.85514

29.162639

09to 2.5

2.5

24

Batch

EU0034

Ball Mill Fine

Emission Unit TyBg¢orage of ball mill
fines.

Description: Fugitive dust emissions
resulting from the storage of ball mill f

-25.85536

29.1625

15

24

Continuous

EU0035

Conveyor 8

Emission Unit Typeansfer of calcined
anthracite to the beaters.

Description: Fugitive dust emissions
resulting from the transfer of calcined
anthracite to gneaters.

-25.85511

29.16325

12

0.4

24

Batch

EU0036

Anthracite Prg
Heaters x2

Emission Unit Typkeating of anthracite

Description: Fugitive emissions resulti
from the heating of anthracite.

-25.85483

29.163444

10

15

15

24

Batch

EU003

Pitch Scale x

Emission Unit Type: Scale pitch Desc

Fugitive emissions of aromatic compo

-25.85497

29.162806

10

24

Batch
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Height of
Release
Above
Ground

(m)

Latitude
(decimal
degrees)

Longitude
(decimal
degrees)

Width of
Area (m)

Emission
Hours

Type of
Emissions

Length of
Area (m)

Source
code

Source Description

Source nhame

hydrocarbons and heterocyclic compo

EU008

Pitch Pre
Heaters x2

Emission Unit Type:-Reating of pitch
prior mixing with calcined anthracite.
Description: Fugitive emissions of pitc
volatiles resulting from théag@aging of
pitch.

-25.85497

29.162806

0.2

15

24

Batch

EU0G9

Mixer x2

Emission Unit Type: Mixes the heated
calcined anthracite with heated pitch.

Description: Fugitive emissions resullti
from the mixing of heated calcined
anthracite with heated pitch.

-25.855

29.162389

24

Batch

EU009

Haul Roads

Emission Unit Type: Transportation of
materials and product on haul roads w
the operational footprint of the facility.

Description: Fugitive dust emissions
resulting from the transportation of rav
materials and product on haul roads w
the operational footprint of the facility.

NA

NA

NA

1000

24

Batch

AfricanCarlide Union (ACU)

EU002

Raw Material

(Coal Handlin

Emission Unit Type: Receiving, storag

handling of coal.

-25.85308

29.163778

200

Intermittent
(stockpiling

Batch
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Height of
Release
Above

Latitude
(decimal

Longitude

(decimal Width of

Source Length of Emission Type of

Source nhame

Source Description

code

Stockpiles)

Description: Fugitive dust emissions
resulting from the receiving, storage a
handling of coal.

degrees)

degrees)

Ground

(m)

Area (m)

Area (m)

Hours

depends on

Emissions

EU002

Coal Blendin
X1

Emission Unit Type: Aggregating coal
different stockpiles into the raw materi
feed.

Description: Fugitive dust emissions

resulting from aggregating coal from t
different stockpiles.

-25.852939

29.164

24

Batch

EU003

Coal Feeder
Bin x1

Emission Unit Type: A FHEondtLoader
loads coal into the bin from the stockp
(feedingand it is temporarily stored pri
being transferred to the coal screen.

Description: Fugitive dust emissions
resulting from coal being loaded into t
and its temporary storage prior to tran
the coal screen.

-25.852939

29.164

24

Continuous

EU004

Coal Conveyq
x1

Emission Unit Type: Transfer of raw
(coal) from the feeder bin to the coal §

Description: Fugitive dust emissions
resulting from the transfer of coal from
feeder bin to the coal screen.

-25.85264

29.163972

24

0.6

24

Continuous
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Height of

Latitude Release

Longitude

SellEs Source name Source Description (decimal (decimal Above CEMZiNE | e eF Sl Ty_pe_ o
code degrees) degrees)  Ground Area (m) = Area (m) Hours Emissions
(m)
Emission Unit Type: Screening of +15
coal, separating correct size coal from
Coal Screen . ' 392 1.3 i
EU008 1 undersized coal (fines). -25.85264 | 29.164 3 - - 24 Continuous
Description: Fugitive dust emissions
resulting from screening of coal.
Emission Unit Type: Temporary stora
Coal Fines | coal fines prior to dispatch.
EU008 | Stockpiling an Description: Fugitive dust emissions -25.84977 | 29.164561 3 30 17 24 Batch
Handling | resulting from temporary storage of cg
fines.
Emission Unit Type: Transfer of raw n
(+15mm) from screen to coal hopper f
retorts (feeding of coal into the proces
Coal Conveyd equipment, i.e. retorts). .
EU00Z y o B o -25.85261 | 29.164083 27 100 0.6 24 Continuous
2 Description: Fugitive dust emissions
resulting from the transfer of raw mate
(+15mm coal) from screen to coal hop
retorts.
Emission Unit Type: Directs the transf
Coal Hopper| material into the process equipment 5 3 )
EU008 -25.852 29.164167 20 24 Continuous
for Retorts x | (retorts).
Supply of coal to retoft dia small coal
Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Height of
Latitude Longitude Release
Source name Source Description (decimal (decimal Above

Source
code

Length of | Width of Emission Type of

degrees) degrees) S Area (m) Area (m) Hours Emissions

(m)

feeders and coal conveyor.

Description: Fugitive dust emissions
resulting from the transfer of material
the process equipment (retorts) and ¢
conveyors.

Emission Unit Type: Transfer of coal f
the coal hopper to the bin where it is g
to be supplied via small conveyor feec

Coal Conveyq and 6. 5 3 ,
EU0@9 o N o -25.85189 | 29.164167 20 24 Continuous
3 Description: Fugitive dust emissions

resulting from the transfer of coal hop
the bin where it is going to be supplied
small conveyor feeders 5 and 6.

Emission Unit Type: Char is being

Discharge | discharged and quenched. 5 0.6 ]
EUO00B . o N o | -25.852 29.164222 2 ' 24 Continuous
Vibrators x 6/ Description: Fugitive emissions resulti

from char being discharged and quen

Emission Unit Type: Char received fro
Product )
vibrators transferred to product conve

Conveyor
(Chai/ Product transferred from process equif -25.85192 | 29.164222] 3 60 0.6

to screening.
Conveyor) x

EU00% 24 Continuous

Description: fugitive emissions resultir
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Source

Source nhame
code

Source Description

the transfer of char.

Latitude
(decimal
degrees)

Height of
Release
Above
Ground

(m)

Longitude
(decimal
degrees)

Width of
Area (m)

Length of
Area (m)

Emission
Hours

Type of
Emissions

ByPass

EU003
Conveyor x 1

Emission Unit Type: Split raw materia
conveyors.

Description: Fugitive dust emission re
from the splitting of raw material

-25.858204

29.164685 2 120 0.6

24

Continuous

Char Screen

EU003
1

Emission Unit Type: Screening of +12
char from the product conveyor to the
bin, i.e. separating correct size char fr
undersized char (breeze).

Description: Fugitive dust emissions
resulting from screening of +12mm ch

-25.86425

29.16425 3 1.8 11

24

Continuous

Char Fines

EU008 .
Stockpiles

Emission Unit Type: Handling and sto
char fines.

Description: Fugitive dust emissions
resulting from the handling and storag
char fines.

-25.84977

29.164567 3 30 18

24

Batch

EUO005 | Char Stockpil

Emission Unit Type: Handling and sto
char.

Description: Fugitive dust emissions

resulting from handling and storage of

-25.85161

29.164167 1 30 24

24

Batch
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Height of

Latitude Release

Longitude

Scooudr(e:e Source name Source Description (decimal (decimal Above I:Aerrelgtr(ln?)f X\if;h(% E|r_1|1(|)susr|;)n E-:r?/izgigr]:s
degrees) degrees)  Ground
(m)
Emission Unit Type: Discharge and
collection of tar from the dropbox and
| cyclones
Tar Generatig 20 15 :
EUO00B <6 Description: Fugitive emissions of -25.851996| 29.164235 15 24 Continuous
hydrocarbons resulting from the disch
and collection of tar from the dropbox
cyclone.
Emission Unit Type: Transportation of
materials and product on unpaved roa
within the operational footprint of the f
Unpaved o N o 60 7 )
EUO003 Roads Description: Fugitive dust emissions N/A N/A 15 24 Continuous
resulting from the transportation of rav
materials and product on unpaved roa
within the operational footprint of the f
AfricanCarborManufacturg(ACM)
Emission Unit Typeceiving, storage a Intermittent
| handling of coal. (stockpiling
Raw Handlin 50 3
EU0G8 (Stockpiles) Descriptiofugitive dust emissions -25.85278 | 29.165528 5 depends on Batch
resulting from the receiving, storage 4 raw material
handling of coal. handling)
Coal Blendin issi i : i
EU0B9 Emission Unit Type: Aggregating coall - 5 aoen43| 29 165525 3 5 5 24 Batch
x1 different stockpiles into the raw materi
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Height of
Latitude Longitude Release
Source name Source Description (decimal (decimal Above

Source
code

Length of | Width of Emission Type of

degrees) degrees) S Area (m) Area (m) Hours Emissions

(m)

feed.

Description: Fugitive dust emissions
resulting from aggregating coal from t
different stockpiles.

Emission Unit Type: A FEodtLoader
loads coal into the bin from the stockp|
(feedingand it is temporarily stored pri
Coal Feeder| being transferred to the coal screen. 5 5
EU006 . i " . | -25.8550433 29.165525 3 24 Batch
Binx1 Description: Fugitive emissions resullti
from coal being loaded into the bin an
temporary storage prior transfer to the

screen.

Emission Unit Type: Transfer of raw n

(coal) from the feeder bin to the coal s
Coal Conveyq

EUO0OG 1 Description: Fugitive dust emissions -25.85489 | 29.165472] 12 60 0.6 24 Batch
resulting from the transfer of coal from
feeder bin to the coal screen.
Emission Unit Type: Screening of +15
coal, separating correct size coal from
Coal Screen . i 18 11
EU008 L undersized coal (fines). -25.85489 | 29.1655 12 : : 24 Batch

Description: Fugitive dust emissions
resulting from screening of coal.
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Height of
Latitude Longitude Release
Source name Source Description (decimal (decimal Above

Length of | Width of Emission Type of
Area (m) = Area (m) Hours Emissions

Source

code degrees) degrees)  Ground

(m)

Emission Unit Type: Temporary stora
Coal Fines | coal fines prior to dispatch.

EUO008 Stockpiling an Description: Fugitive dust emissions -25.854675| 29.165382 3 30 17 24 Batch
Handling | resulting from temporary storage of ca
fines.

Emission Unit Type: Transfer of raw
(+15mm) from screen to coal hopper f
retorts (feeding of coal into the proces

Coal Conveyd equipment, i.e. retorts)

EU008 y h 8 o 2585489 | 29.1655 | 10 80 0.6
2 Description: Fugitive dust emissions
resulting from the transfer of raw mate

(~15mm coal) from screen to coal hop

24 Batch

retorts.

Emission Unit Type: Directs the transf
material into the process equipment
(retorts)Supply of coal to reto@ dia

Coal Hopper| small coal feeders and coal conveyor.
EU00B o - o -25.8548 | 29.166194 20 5 3
for Retorts x | Description: Fugitive dust emissions

resulting from the transfer of material
the process equipment (retorts) and c
conveyors.

24 Batch
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Height of

Latitude Longitude Release

Scooudr(e:e Source name Source Description (decimal (decimal Above I:Aerrelgtr(ln?)f X\if;h(% E|r_1|1(|)susr|;)n E-:r?/izgigr]:s
degrees) degrees)  Ground
(m)
Emission Unit Type: Transfer of coal f
the coal hopper to the bin where it is g
to be supplied via small conveyor feec
Euoos | OO Conveyq & 258519 | 20.164167 6 40 0.6 24 Batch
3and 4 | Description: Fugitive dust emissions
resulting from the transfer of coal hop
the bin where it is going to be supplied
small conveyor feedeés 4
Discharge | Emission Unit Type: Char is being
Vibrators x 6| discharged and quenched.
EU0B7 Description: Fugitive emissions resul  -25.852 | 29.164222 2 2 0.6 24 Batch
from char being discharged and
quenched.
Product | Emission Unit Type: Char received frg -25.85192 | 29.164222 3 30 0.6 24 Batch
Conveyor | vibrators transferred to product conve
(Char Product transferred from process equi
EUOGS Conveyor) x | to screening.
Description: Fugitive emissions
resulting from the transfer of char.
ByPass Emission Unit Type: Split raw materia
EU0B9 | Conveyor x 1 conveyors. -25.8551316 29.166181(  2-3 120 0.6 24 Batch
Description: Fugitive dust emission
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Source
code

Source nhame

Source Description

resulting from the splitting of raw mate

Latitude
(decimal
degrees)

Height of
Release
Above
Ground

(m)

Longitude
(decimal
degrees)

Width of
Area (m)

Length of
Area (m)

Emission
Hours

Type of

Emissions

EU000

Char Screen
2

Emission Unit TyRereening of +12mm
char from the product conveyor to the
bin, i.e. separating correct size char fr
undersized char (breeze).

Descriptioffugitive dust emissions
resulting from screening of +12mm ch

-25.85178

20.16425 3 1.8 11

24

Batch

EU00T

Char Fines
Stockpiles x1

Emission Unit Typkndling and storage
char fines.

Descriptioffugitive dust emissions
resulting from the handling and storag
char fines.

-25.855777

29.166248 3 30 18

24

Batch

EU002

Char Stockpil
x1

Emission Unit Type: Handling and sto
char.

Descriptioffugitive dust emissions
resulting from handling and storage of

-25.855617

29.165598 3 150 25

24

Batch

EU003

Tar Generatio
X 6

Emission Unit Type: Discharge and

collection of tar from the dropbox and
cyclones. DescriptiBagitive emissions
hydrocarbons resulting from the disch
and collection of tar from the dropbox

cyclone.

-25.855093

29.166158 1.5 20 15

24

Batch
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Height of

Latitude Release

Longitude

SellEs Source name Source Description (decimal (decimal Above CEMZiNE | e eF S Ty_pe_ o
code degrees) degrees)  Ground Area (m) = Area (m) Hours Emissions
(m)
Emission Unit Type: Transportation of
materials and product on unpaved roa
within the operational footprint of the f
Euoos |  npaved Description: Fugiti issi NA NA NA NA NA 24 Batch
Roads escription: Fugitive dust emissions
resulting from the transportation of ray
materials and product on unpaved roa
within the operational footprint of the f
Tar Dehydration Plant
Raw Materia Emission Unit. Type: Handling and sto Intermittent
) coal peas (boiler peas). (stockpiling
EUO003 Hanglg;gs (Cos Description: Fugitive dust emissions -25.85381 | 29.164282 3 22.4 8.1 depends (?I’l Batch
Stockpiles) resulting from the receiving, storage a raw ma.ltenal
handling of coal peas (boiler peas). handling)
Emission Unit Type: Feeding in coal p
be used as energy source for the boile
EU008B Loading Bin| Description: Fugitive dust emissions -25.852975| 29.164633 3 5 5 24 Batch
resulting from the temporary storage @
peas (boiler peas) prior feed into the b
Emission Unit Type: The venturi scrul
Euogy | 'Mtedral Venty uses the differential between high veld ¢ goo1cal 59 164621 5.5 0.4 0.66 24 Batch
FlyAsh gases and frélewing water in thegaf$
to create droplets which entrap
Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga
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Source
code

Source nhame

Source Description

contaminants, hold them in suspensio
deliver them as a highly concentrated
slurryThis slurry then drops down bac
onto the furnace bed where it is disch
with the bottom ash

Description: Fugitive dust emissions

resulting from the removal of slurry frg
furnace bed

Latitude
(decimal
degrees)

Longitude
(decimal
degrees)

Height of
Release
Above
Ground

(m)

Length of
Area (m)

Width of
Area (m)

Emission
Hours

Type of
Emissions

EU0G8

Haul Roads

Emission Unit Type: Transportation of
materials and product on haul roads w
the operational footprint of the facility.

Description: Fugitive dust emissions
resulting from the transportation of rav
materials and product on haul roads w
the operational footprint of the facility.

NA

NA

15

60

24

Batch

VCN

Furnace

EU0G9

Paved Roadq

Emission Unit Type: Transportation of
materials and product on paved roads
the operational footprint of the facility.

Description: Fugitive dust emissions
resulting from the transportation of ray

materials and product on paved roads|

NA

NA

NA

NA

NA

24

Batch
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Height of
Latitude Longitude Release
Source name Source Description (decimal (decimal Above

Source
code

Length of | Width of Emission Type of

degrees) degrees) S Area (m) Area (m) Hours Emissions

(m)

the operational footprint of the facility.

Table4-5: Fugitive emission factors used to qualify the routine emissions from the operationafl thka&sgsting licensed operatioasd the proposed VCN
Furnace

Activity Emission Equation Source Information assumed/provided Confidence Rating

Vehicle entrainme 0O MQifpc¢ wio US EPA AP4 Silt content for roads of 6% was us| The quality ratings given for the eq
on unpaved surfac Section 13.2.2 | the assessment. (B) pertain to the #wradge of th
measured source conditions for
equation.
Where,

The capacity of the trucks used
E = sizespecific emission factor (Ib/VKT) provided as 30 t, 34 t and 18 t.

s = surface material silt content (%)

W = mean vehicle weight (tons) The throughput of the raw mal
product and 4pyoduct was provided
project operations.

The particle size multiplier (k) is given as 0.25 f
1.5 foPMg, and as 4.9 for TSP.

75% control efficiencies were ass
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Emission Equation

Information assumed/provided

Confidence Rating

Activity

A is given as 0.9 for.p&hd PMvand 0.7 for TSP.

A is given as 0.45 foe. RMMoand TSP.

for the mitigated scenarios.

Vehicle entrainme
on paved surfaces

0o Qi 0 o 8

Where,
E = sizespecific emission faariT)
sL = surfacsilt loading (g/m?2)

W = mean vehicle weight (tons)

The particle size multiplier (k) is given as 0.25 f
0.62orPMo, and a8.23for TSP.

US EPA AP4
Section 13.2.1

Silt content fopaved accessoad oOf
9.7g/m2 was used for the assessme

The capacity of the trucks used
provided as 30 t, 34 t and 18 t.

The throughput of the raw mal
product and dpyoduct was provided
project operations.

The quality ratings given for the eq
is A (but D for P

Materials handling

NPI emission factor for miscellaneous transfe
(including conveying):

TSP 0.00032 kg/tonne
PMoi 0.00015 kg/tonne

PMsi assumed to be 0.00001 kg/tonne

NPI
Mining

Sectior|

The throughput of the material
provided.

Materials handling based primari
tonnages handled.

No factors are available fofsPNo
large uncertainty for this size fractio
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Activity Emission Equation Information assumed/provided Confidence Rating

Quality rating for the equation: U.

Screening (0] W YQIDd A Ho QNNO@ Qi i | NPI Sectior] Throughput of material screened| No factors are available forsPMo
Mining provided for the assessment large uncertainty for this size fractio
(o] BT QD A GO Qi N® @ Qi i

0 g TBIP PRDE OO QINNEWDQI

Quality rating for the equation:

1 Ci screening
Fraction of RBMtaken from US EPA crushed g
emission factor ratio for tertiary crushing

Wind Erosion TSPi 0.4 kg/ha/h NPI Section Layout of all storage piles idergifieq No factors are available fofsPNo

Mining from satellite imagery large uncertainty for this size fractio
PMoi 0.2 kg/ha/h

PMsi assumed to be 0.15 kg/ha/h
Quality rating for the equation: U.

Notes:

(&) The ARI2 emission factor rating is an overall assessment of how good a factor is, based on both the qualitynatitre ttest {s)tbe isborce of the factor and on how well the factor
represents the emission source. Higher ratings are for factors based on many unbiased observations, or bpradéelyrascEpteek@nple, ten or more source tests on different randomly
selected plants would likely be assigned an "A" rating if all tests are conducted using a single valid refeethoel nhdesuisenargingle observation based on questionable methods of
testing would be assigned an "E", and a factor extrapolatedrimth faigtoes for similar processes would be assigned a "D" or an "E". (US EPA, 2016)

APR42 emission factor quality ratings are thus assigned:
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1 A0 Excellent. Factor is developed fiamd Brated source test data taken from many randomly chosen facilities in the industry population. The sourds sattigientipapdatiicn
to minimize variability.

1 B0 Above average. Factor is developed tnoBrated test data from a "reasonable number" of facilities. Although no specific bias is evident, it iSeDteldéed e facitia
random sample of the industry. As with an A rating, the source category population is sufficiently speailftg.to minimize varia

1 CO0 Average. Factor is developed frdn a#nd/or €ated test data from a reasonable number of facilities. Although no specific bias is evident, it is eotebted ifdbefaritit
random sample of the industry. As with the A rating, the source category population is sufficiently syeagilfty.to minimize vari

1 Do Below average. Factor is developed,fiBemé/or €ated test data from a small number of facilities, and there may be reason to suspect that these facil#iesndmot represent
sample of the industry. There also may be evidence of variability within the source population.

1 EO& Poor. Factor is developed frandIxated test data, and there may be reason to suspect that the facilities tested do not represent a randomy s@hvgyie althenaydbst
evidence of variability within the source category population.

1 Ui Uncertain.
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Table4-6: Fugitive particulate emissions quantified for the operational foindlse existing licensed
operationsand the proposed VCN Furnace

Description

Unmitigated Operations

Emissions (tpa)

TSP

PMo

PM:s

Mitigated Operations (assuming
75% CE on unpaved roads)

Emissions (tpa)

TSP |

PMo

PM:s

ACU, ACM, Paste Plant, Tar Dehydration Plant
Materials handling 0.49 0.23 0.02 0.49 0.23 0.02
Screening 88.38 66.28 12.26 88.38 66.28 12.26
Vehicle entrainment 495.26 100.88 21.46 436.77 85.29 19.90
Windblown dust from stockpiles 16.83 8.42 6.31 16.83 8.42 6.31
Total 600.96 175.81 40.05 542.47 160.22 38.49
VCN Furnac
Vehicle entrainment 1.01 0.19 0.05 1.01 0.19 0.05
Total 1.01 0.19 0.05 1.01 0.19 0.05

4.5 FugitiveEmissioms (Tanks)

The tank characteristics is summarised in-T.ablee 4stock throughputs and calculated volatile organic
compounds (V€@ summarised in Takbe Bhe VOC emissions were calculated usingf#e Tédks 5
emission model. The benzene content was assumed to be 1% from crude tar, 0.1% from diesel, and 50%

pitch.
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Tabled-7: Tank characteristics

Shell Maximum Average Minimum Shell Roof

Tank ID Tank Type Hesi‘gﬁt”(ft) Diameter Li_quid Li_quid Li_quid Ir::u-ll-aatrelzlé. Colour/ Cjﬂieitlilon 6] [e]0]7) Col?w(()j(i)t];on
(ft) Height (ft) Height (ft) Height (ft) Shade Shade
ACM
TKACM] Horizontal Fixed Roof T| 65.617 11 6.43 3.773 No Black Average
TKACMZ Horizontal Fixed Roof T| 65.617 11 6.43 3.773 No Black Average
TKACMJ3 Vertical Fixed Roof Ta 65.617 7.546 55.774 44.291 No Black Average Black Average
TKACM4 Vertical Fixed Roof Ta 65.617 7.546 55.774 44.291 No Black Average Black Average
TKACMY Horizontal Fixed Roof T  13.123 5.906 5.02 2.953 No Black Average
TKACME{ Horizontal Fixed Roof T| 15.748 6.562 5.577 3.281 No Black Average
ACU
TKACU1 Horizontal Fixed Roof T| 26.247 5 2.526 1.476 No Black Average
TKACUZ Horizontal Fixed Roof T| 26.247 5 2.526 1.476 No Black Average
TKACUJ Horizontal Fixed Roof T|  13.123 6.135 5.217 3.084 No Black Average
TKACU4 Horizontal Fixed Roof T| 13.123 6.135 5.217 3.084 No Black Average
TKACUY Horizontal Fixed Roof T|  13.123 6.135 5.217 3.084 No Black Average
TKACU€ Horizontal Fixed Roof T|  13.123 6.135 5.217 3.084 No Black Average
Paste Plant
TKP1 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP10| Vertical Fixed Roof Ta 10.499 5.512 4.692 3.724 No Gray Light| Average| Gray Light| Average
TKP11| Vertical Fixed Roof Ta 7.218 5 3.215 2.559 No Gray Light| Average| Gray Light| Average
TKP2 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP3 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP4 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP5 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
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Shell Shell Maximum Average  Minimum Shell Roof

Tank ID Tank Type Length ngr?t”(ﬂ) Diameter Li_quid Li_quid Li_quid Ir::u-ll-:tre“é. Colour/ Cjﬂieitlilon 6] [e]0]7) CoRn(()JI(i)t];on
(ft) (ft) Height (ft) Height (ft) Height (ft) Shade Shade
TKP6 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP7 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP8 | Vertical Fixed Roof Ta 31.496 15.092 26.772 21.26 Yes Black Average Black Average
TKP9 | Vertical Fixed Roof Ta 18.045 7.546 6.43 51 No Gray Light| Average| Gray Light| Average
Tar Dehydration Plant
TKT1 Vertical Fixed Roof Ta 80 7.546 71.949 57.136 No Black Average Black Average
TKT2 Vertical Fixed Roof Ta 42.323 7.546 35.99 28.576 No Black Average Black Average
TKT3 Vertical Fixed Roof Ta 42.323 7.546 35.99 28.576 No Black Average Black Average
TKT4 | Vertical Fixed Roof Ta 42.323 7.546 35.99 28.576 No Black Average Black Average
TKT5 Vertical Fixed Roof Ta 51.509 7.546 43.799 34.777 No Black Average Black Average
TKT6 | Vertical Fixed Roof Ta 51.509 7.546 43.799 34.777 No Black Average Black Average
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Table4-8: Tank throughputs andOCemissions

Annual Total
VOC
emissions

Annual Annual
Standing Working
Losses (Ib/yr] Losses (Ib/yr

Annual Stock
Throughput

(m3/yr)

Annual Total
Losses (Ib/yr)

Tank ID

Chemical Name

(tpa)

ACM
TKACM1 Crude Tar 3 3235.90 12 476.53 15712.43 7.13
TKACMZ Crude Tar 4 3235.90 12 476.53 15712.43 7.13
TKACM3 Crude Tar 2173 3 235.90 12 476.53 15712.43 7.13
TKACM4 Crude Tar 2173 3235.90 12 476.53 15712.43 7.13
TKACMS Diesel 2173 1.61 4.16 5.77 0.003
TKACM€ Diesel 2173 2.39 471 7.09 0.003
ACU
TKACU1 Crude Tar 133 2987.21 522.23 3509.44 1.59
TKACUZ2 Crude Tar 133 2987.21 522.23 3509.44 1.59
TKACU3 Diesel 3 1.74 0.02 1.77 0.001
TKACU4 Diesel 3 1.74 0.02 1.77 0.001
TKACUS Diesel 3 1.74 0.02 1.77 0.001
TKACUSG Diesel 3 1.74 0.02 1.77 0.001
Paste Plant
TKP1 Pitch 781 236.91 4297.10 4534.01 2.06
TKP10 Diesel 2 1.06 0.01 1.08 0.0005
TKP11 Diesel 1 0.60 0.01 0.61 0.0003
TKP2 Pitch 781 236.91 4297.10 4534.01 2.06
TKP3 Pitch 781 236.91 4297.10 4534.01 2.06
TKP4 Pitch 781 236.91 4297.10 4534.01 2.06
TKP5 Pitch 781 236.91 4297.10 4534.01 2.06
TKP6 Pitch 781 236.91 4297.10 4534.01 2.06
TKP7 Pitch 781 236.91 4297.10 4534.01 2.06
TKP8 Pitch 781 236.91 4297.10 4534.01 2.06
TKP9 Diesel 7 3.82 0.05 3.87 0.002
Tar Dehydration Plant
TKT1 Crude Tar 15921 2175.13 20 711.70 22 886.82 10.38
TKT2 Crude Tar 7961 2 020.25 10 380.90 12 401.16 5.63
TKT3 Crude Tar 7961 2 020.25 10 380.90 12 401.16 5.63
TKT4 Tar 87000 323241 97 817.57 | 101 049.98 45.84
TKT5 Tar 5800 3338.74 16 205.48 19 544.22 8.87
TKT6 Tar 5800 3338.74 16 205.48 19 544.22 8.87
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5 IMPACT OENTERPRISE ON TRECEIVINENVIRONMENT
51 Analysis of Emissionsd | mpact on Human Heal th

The current assessment investigates the impacts from the following scenarios:

9 Existing licenced operations (Section 5.1.5)
1 Proposed VCN Furnace (Section 5.1.6)
9 Existing licenced operations and proposed VCN Furnace combined (Section 5.1.7).

5.1.1 Approach and Methodology
5.1.1.1 Atmospheric Dispersion Model Selection

Dispersion models compute ambient pollutant concentrations as a function of source configurations, emi
strengths and meteorological characteristics, thus providing a useful tool to ascertain the spatial and tem
patterns in the ground level concentrations arising from the emissions from various sources. Increasing rel
has been placed on concentration estimates from models as the primary basis for environmental and h
impact assessments, risk assessments and emission control requirements.

The US Envir onme n t-EPA) approved requltitoryorimtERMODWas getected forlU S

this study. It is one of the models recommended for Level 2 assessrenisddfassathan 50 km from

source) applications in all terrain types, in the South African Regulations Regarding Air Dispersion Mode
(Government Gazette No. 37804;11 July 2014).

The AERMOD suite of models was developed under the support of the American Meteorelogical Society
EPA Regulatory Model Improvement Committee (AERMIC), whose objective has beeof théadlude state
science in regulatory models (Hanna et al., 1999). The AERMOD is a dispersion modelling system with 1
components, namely: AERMOD (AERMIC Dispersion Model), AERMAP (AER{AIOE: sswgingorme

AERMET (AERMOD meteorologipabpessor).

AERMOD is an advanced-gemeration model. It is designed to predict pollution concentrations from
continuous point, flare, area, line, and volume sources. AERMOD offers new and potentially improved algor
for plume rise and buoyancy, and the computation of vertical profiles of wind, turbulence and tempere
however retains the single straight line trajectory limitation of ISCST3 (Hanna et al., 1999).

AERMET is a meteorologicgirpoessor for the AERMOD model. Input data can come from hourly cloud
cover observations, surface meteorological observations-dag twiger air soundings. Output includes
surface meteorological observations and parameters and vertical profiles of several atmospheric parameter:

AERMAP is a terrain-gnaxessor designed to simplify and standardize the input of terrain data for the
AERMOD model. Input data includes receptor terrain elevation data. The terrain data may be in the for
digital terrain data. For each receptor, output includes location and height scale, which are elevations use
the computation of air flow around hills.
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There will always be some error in any geophysical model, but it is desirable to structure the model in such
to minimise the total error. A model represents the most likely outcome of an ensemble of experimental re
The total uncertainty can be thought of as the sum of three components: the uncertainty due to errors ir
model physics; the uncertainty due to data errors; and the uncertainty due to stochastic processes (turbulen
the atmosphere.

The stochastic uncertainty includes all errors or uncertainties in data such as source variability, obsel
concentrations, and meteorological data. Even if the field instrument accuracy is excellent, there can still be
uncertainties due to unrepresentative placement of the instrument (or taking of a sample for analysis). M
evaluation studies suggest that the data input error term is often a major contributor to total uncertainty. Ev
the best tracer studies, the source emissions are known only with an accuracy of £5%, which translates dil
into a minimum error of that magnitude in the model predictions. It is also well known that wind direction €
are the major cause of poor agreement, especially for relaguwal\psddidtions (minutes to hourly) and

long downwind distances. All of the above factors contribute to the inaccuracies not even associated witl
mathematical models themselves.

Dispersion models do not contain all the features of a real environmental system but contain the featur
interest for the management issue or scientific problem to be solved (MFE, 2001). Gaussian plume model
generally regarded to have an uncertaintyf fad@eto 200%. It has generally been found that the accuracy

of oftheshelf dispersion models improve with increased averaging periods. The accurate prediction
instantaneous peakthe most difficult and are normally performed with more complicated dispersion model
specifically fitened and validated for the location.

Input data types required for the AERMOIhchatkteteorological data, source data, and information on
the nature of the receptor grid. Each of these data types will be described below.

5.1.1.2 Meteorological Data Requirements

AERMOD requires two specific input files generated by the AttBddEJoprdERMET is designed to be

run as a threstage processor and operates on three types of data (uppersiie da¢asarements, and

the national meteorological database). Meteorological data (including wind speed, wind direction
temperature) recordedhatSAWSweather station locate@Malahlenwas used to generate AERMOD

ready meteorological files. The period of the meteorological22dta2ids 20

5.1.1.3 Source Data Requirements

The AERMOD model is able to model point, area, volume and line sources. The atmospheric emissions c
pollutantsf concern, as a resuthebperations from the project, were modelled as point sourard (stacks
tanky, area sources (roads and wind erosion sources) and volume sources (materials handling and screenin

5.1.1.4 Modelling Domain

The dispersion of pollutants was modelled for an are@lcov@angsouth) b%.7km (eastvest) centred
over thdacility The modelling domain was selected on the basis of the sources of emissions and potenti
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impact areas. This area was divided into a grid with a rés@htitmotisouth) b0 m (eastvest).
AERMOD simulates grdewel concentrations for each of the receptor grid-oiths.current study,
AERMET version 23132 and AERMOD version 24142 were used.

5.1.2 Legal Requirements
5.1.2.1 Atmospheric Impact Report

According to the National Environmental Manage@eality AMIEMAQA), an Air Quality Officer (AQO)
may require the submission of an AIR in terms of section 30, if:

1 The AQO reasonably suspects that a person has contravened or failed to comply with the AQA or
conditions of an AEL and that detrimental effects on the environment occurred or there was
contribution to the degradation in ambient air quality.

1 A review of a provisional AEL or an AEL is undertaken in terms of section 45 of the AQA.

The format of tAéRis stipulated in the Regulations Prescribing the Format of the Atmospheric Impact Repor
Government Gazette No. 36904, Noticee Nuribé 7 of 2013 (11 October 201
Government Gazette No. 3863B284 (2 April 2015).

5.1.2.2 National Ambient Air Quality Standards

NAAQS are available fors@sizetted on 29 June 2012 (no. 35463)sir dioxide SMQ, G, CO,
lead (Pb) and benzene gazetted on 24 December 2009. The NAAQS are pitided in Table

Table5-1: South African National Ambient Air Quality Standards

SElEE Averagin Concentration  Frequency of
Substance  formula/ Aging - q y Compliance date
. period limit (ug/ms3) exceedance
notation
10 minutes 500 526 Immediate
o 1 hour 350 88 Immediate
Sulfur dioxid SO -
24 hours 125 4 Immediate
1 year 50 - Immediate
Nitrogen NG 1 hour 200 88 Immediate
dioxide 1 year 40 - Immediate
Particulate M 24 hour 75 4 Immediate
matter ° 1 year 40 - Immediate
oah 40 Immediate
; our
Fine 25 1 Jan 2030
particulate PM.s 20 I diat
mmediate
matter 1 year
15 1 Jan 2030
Ozone o7} 8 hOF”S 120 11 Immediate
(running)
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Molecular
Substance formula/

Averaging Concentration  Frequency of

Compliance date

1 imi 3
notation period limit (ug/ms3) exceedance

Benzene CéHs 1 year 5 - Immediate
Lead Pb 1 year 0.5 - Immediate

1 hour 30 000 88 Immediate
Carbon co 8 hour
monoxide (calculated on 10 000 11 Immediate

hour averageg

5.1.2.3 Screening Criteria for{Sdteria Pollutants

The potential for health impacts associated -wiiierigoipollutants are assessed according to guidelines
published by the following institutions:

1 World Health Organization (WHO) guideline valuesifionagaens and unit risk factor guidelines
for carcinogens,

1 Chronic and sahronic inhalation reference concent(@®f@)sand cancer unit risk factors
published by the-HBA in its Integrated Risk Information System (IRIS),

1 Reference exposure levels (RELS) published by the Californian Office of Environmental Health Haz
Assessment (OEHH¥Y

1 Minimal risk leveMIRLs)issued by the US Federal Agency for Toxic Substances and Disease
Registry (ATSDPR

1 The Texas Commission on Environmental Quality (TCEQ)

The nowrarcinogenic exposure thresholds for pollutants of interest for thhighbggdedrelrable -2
(based on the hierarchy of toxicity values from the Risk Assessment Information System (RAIS)).

Table52: Proposed nenarcinogenic exposure thresholds for pollutants of interest in the current study

Pollutant Averaging Period Selected Criteria

Acute (ug/m3) 1184 ATSDR
AmmoniéNH)

Chronic (ug/ms3) 500 IRIS
Polyaromatic hydrocarb Acute (ng/m?3) 0.5 TCEQ interim guideling
(PAH) Chronic (ug/md) 0.05 TCEQ interim guideling
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5.1.2.4 International Health Criteria and Unit Risk Factors for Volatile Organic Compounds (VOCS)

Volatile Organic Compowamnea class of several hundred cédmsed chemical compounds that evaporate

easily into the alihe surcesof VOCsnclude fuel additives, fuel evaporation, and incomplete combustion.
Some VOCs have little or no known direct human health effects, while others are extremely toxic an
carcinogenic. Very little is known about how various VOCs combine in the atmosphere or in the human bo
what the cumulative impacts of exposure might be.

As the term VOC refers to a group of pollutants, generally guidelines are not available for comparisol
determine the health impacts due to exposure to these pollutants. To estimate the probable health impa
breakdown of the types of pollutants, which dominate in a specific area is required, whereby their respe
toxicities can be determined.

Although standards for exposure to VOCsnilusioial settings do not exist, a number of exposure limits
have been recommended. The European Collaborative Action (ECA) Report No. 11 titled Guidelines
Ventilation Requirements in Bui{@inggpean Concerted Action, li€82he following Total VOC (TVOC)
concentration ranges as measured with a flame ionisation detector calibrated to toluene. The
recommendations are based on MBIl haveds toxicol og

Comfort range: <200 pg/ms

Multifactoral exposure range: 200 to 3 000 pg/m?3

Discomfort range: 3 000 to 25 000 pg/m3
Toxic range: >25 000 pg/m3
The same European report also |ists a second me

established TVOC guidelines based on the ten most prevalent compounds in each of seven chemical cla
The concentrations in each of these classes should be below the maximums listed below.

Alkanes : 100 pg/m3,
Aromatic hydrocarbons : 50 pg/ms.
Terpenes : 30 pg/ms.
Halocarbons : 30 pg/ms.
Esters : 20 pg/ms.

Aldehydes and ketones (excluding formaldehyde) 20 pg/m3.

Other : 50 pg/ms.
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The VOC concentration is calculated by adding the totals from each class. Seifert gives a target TV
concentration of 300 pug/ms3, which is the sum of tliteabtamget concentrations. The author also states

that no individual compound concentration should exceed 50% of the guideline for its class or 10 percent ¢
TVOC guideline concentration. However, Seifert sfatéstthee pr oposed target vV a
toxicological considerationstod t he aut hor 6s best judgment . o

The lyear (annual average) inhalation criteria selected for this study is 200 pg/m3. It should be noted that
screening criteria is only a guideline and not a legal requirement.

5.1.2.5 Listed Activities and Minimum Emission Standhaed3roposed VCN Furnace

The proposed VCN Furnsi@elListed Activity under Section 21 of the Air Quality Act (AQA9 amd require
AEL to operate. Tpr@posed VCN Furnadk be required to comply with the new plant Minimum Emission
Standards (MES). The applicable listed activity is Subt#rgory and Calcining) and Subsedt®n 4
(Vanadium Ore Processing) summarised il3Taimelablebrespectively.

Table5-3: Listed Activity Subcategoryl 4.

Subcategory 4.8 Drying and Calcining

Description: Drying and calcining of miselidk including ore.

Application: Facilities with capacity of more than 100 tons/month product.
Substance or Mixture of Substances mg/Nm?3 under normal
, Plant Status  conditions of 27Relvin and
Common Name Chemical Symbol
101.&Pa

Particulate matter PM 50

Sulfur dioxide SQ New 1000
Oxides of nitrogen NG, expressed as NO 400

Table54: Listed Activity Subcategory &.1

Subcategory 480 Vanadium Ore Processing

Description: The processing of vanadiaaring ore or slag for the productenmaofum oxides or
. vanadium carbide by the application of heat.

Application: All installations
Substance or Mixture of Substances mg/Nm2 under normal conditions
Plant Status ,
‘ Common Name Chemical Symbol 273Kelvin and 101kPa
Particulate matter PM 50
Sulfur dioxide SQ New 1200
Ammonia NH 30
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5.1.2.6 RegulatiorlRegarding Air Dispersion Modelling

Air dispersion modelling provides-gffective means for assessing the impact of air emission sources, the
major focus of which is to determine compliance with the relevant ambient air quality standards. Regula
regarding Air Dispersion Modelling were promulgated in Government Gazette No. 37804 vol. 589; 11 July
(DEA, 2014nd recommend a suite of dispersion models to be applied for regulatory practices as well :
guidance on modelling input requirements, protocols and procedures to be followed. The Regulations rege
Air Dispersion Modelling are applicable

(a) in the development of an air quality management plan, as contemplated in Chapter 3 of the AQA,

(b) in the development of a priority area air quality management plan, as contemplated in section 19 of
AQA,;

(c) in the development of an atmospheric impact report, as contemplated in section 30 of the AQA; and,

(d) in the development of a specialist air quality impact assessment study, as contemplated in Chapter
the AQA.

The Regulations have been applied to the development of this report. The first step in the dispersion mod
exercise requires a clear objective of the modelling exercise and thereby gives direction to the choice o
dispersion model most suited for the purpose. Chapter 2 of the Regulations present the typical level
assessments, technical summaries of the prescribed models (SCREEN3, AERSCREEN, AERMOD, SCIP
and CALPUFF) and good practice steps to be taken for modelling applications. The proposed operation
under a Level 2 assessiédepscribed as follows;

9 The distribution of pollutants concentrations and depositions are required in time and space.

9 Pollutant dispersion can be reasonably treated bylmetrsigatstate, Gaussian plume model
with first order chemical transformation. The model specifically to be used in the air quality imp
assessment of the proposed operation is AERMOD.

9 Emissions are from sources where the greatest impacts are in the ditbenetesdfsg than
50 km) downwind.

Dispersion modelling provides a versatile means of assessing various emission options for the manageme
emissions from existing or proposed installations. Chapter 3 of the Regulations prescribe the source data in
be used in the models. Dispersion modelling can typically be used in the:

1 Apportionment of individual sources for installations with multiple sources. In this way, the individ
contribution of each source to the maximum ambient predicted concentration can be determined. 7
may be extended to the study of cumulative impact assessments where modelling can be used to m
numerous installations and to investigate the impact of individual installations and sources on t
maximum ambient pollutant concentrations.
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1 Analysis of ground level concentration changes as a result of different release conditions (e.qg.
changing stack heights, diameters and operating conditions such as exit gas velocity an
temperatures).

1 Assessment of variable emissions as a result of process varapiosbuttavh or abnormal
operations.

1 Specification and planning of ambient air monitoring programs which, in addition to the location
sensitive receptors, are often based on the prediction of air quality hotspots.

The above options can be used to determine the-effesttivesstrategy for compliance with the NAAQS.
Dispersion models are particularly useful under circumstances where the maximum ambient concentr:
approaches the ambient air quality limit value and provide a means for establishing the preferred combinat
mitigation measures that may be required including:

9 Stack height increases;

1 Reduction in pollutant emissions through the use of air pollution control systems (APCS) or proc
variations;

1 Switching from continuous teemtinuous process operations or from full to partial load.

Chapter 4 of the Regulations prasoréteorological data input from onsite observations to simulated
meteorological data. The chapter also gives information on how missing data and calm conditions are t
treated in modelling applications. Meteorology is fundamental for the dispersion of pollutants because it i
primary factor determining the diluting effect of the atmosphere. Therefore, it is important that meteorolo
carefully considered when modelling.

Topography is also an important geophysical parameter. The presence of terrain can lead to significantly f
ambient concentrations than would occur in the absence of the terrain feature. In particular, where there
significant relative difference in elevation between the soursite amdeptbrs large ground level
concentrations can re3tiltusthe accurate determination of terrain elevations in air dispersion models is very
important.

The modelling domain would normally be decided on the expected zone of influence; the latter extent
defined by the predicted ground level concentrations from initial model runs. The modelling domain must in
all areas where the ground level concentration is significant when compared to the air quality limit value (or
guideline). Air dispersion models require a receptor grid at wkigtl gomoedtrations can be calculated.

The receptor grid size should include the entire modelling domain to ensure that the 4ea&imum ground

concentration is captured and the grid resolution (distance between grid points) sufficiently small to ensure
areas of maximum impact adequately covered. No receptors however should be located within the propert
as health and safety legislation (rather than ambient air quality standards) is applicable within the site.

Chapter 5 provides general guidance on geophysical data, model domain and coordinates system requir
dispersion modelling, whereas Chapter 6 elaborates more on these parameters as well as the inclusio
background air concentration data. The chapter also provides guidance on thestfeatragah dfdiO

NQ emissions, chemical transformation of sulfur dioxide into sulfates and deposition processes.
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Chapter 7 of the Regulations sutlove the plan of study and modelling assessment reports are to be
presented to authorities.

5.1.2.7 Highveld Priority Area

TheHighveld Airshed Priority Area (HPA) was declared the second national air quality priority area (after
Vaal Triangle Airshed Priority Area) by the Minister of Environmental Affairs at(tHEA&n20diYo0y

required that an Air Quality Management Plan for the area be developed. The plan includes the establishmi
emission reduction strategies and intervention programmes based on the findings of a baseline characteris
of the area. The implication of this is that all contributing sources in the area will be assessed to determin
emission reduction targets to be achieved over the following few years.

TheDepartment of Environmental Alifgifisnow the Department of Forestry, Fisheries and the Environment
(DFFE)ublished the management plan for the Highveld Priority Area in September 2011. Included in t
management plan are seven goals, each of which has a further list of objectives that has to be met. The s
goals for the Highveld Priority area are as follows:

1 Goal 1:By 2015, organisational capacity in government is tptéfiisetly and effectively
maintain, monitor and enforce compliance with ambient air quality standards.

1 Goal 2:By 2020, industrial emissions are equitably reduced to achieve compliance with ambient &
quality standards and dusidalimit values.

1 Goal 3By 2020, air quality in aidoame settlements is in full compliance with ambient air quality
standards.

1 Goal 4By 2020, all vehicles comply with the requirements of the National Vehicle Emission Strategy.
1 Goal 5By 2020, a measurable increase in awareness and knowledge of air quality exists.

1 Goal 6By 2020, biomass burning and agricultural emissions will be 30% less than current.

1 Goal 7By 2020, emissions from waste management are 40% less than current.

A secondeneration air quality management plan for the HPA was published in March 2025. The propos
strategies to reduce ¢meissions froimdustriadourcesithin the HPA are summarised in Tablbe
target is to reduce emissions by 40% in 2030.
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Table5-5: Emissiorreductionactivities forindustrialsources

Objectives

Key Activities/ Opportunities

Responsibility

Compliance with the minir
emission standards and ¢ Identified stakeholders in regulg
atmospheric ~ emission  lice 3@ (a) and 2iDb).
condition

. | Identified stakeholders in reguld
Assessment of complia

monitoring reports

3 (): DFFE, Provinces, Metrg
Districts and Local municipaliti

Development airdplementation
emission reduction plans

Identified stakeholders in regula
3@(a) and 2)(b).

Reduce emissions from industrig

Monitor and enforce compliance

Identified stakeholders in regula
3@ (©): DFFE, Provinces, Metrg
Districts and Local municipalit

Identify opportunities and ince
schemes to support industrig
implement air quality improve
initiatives.

Identified stakeholders in regula
3@@): DTIC, DFFE, Provinces
Metros, Districts and Local
municipalities

Establish incentive schemes
energy efficiency improvements
fuel switching that directly redu
emissions.

Identified stakeholders in regula
3@)(): DTIC, DFFE, Provinces
Metros, Districts and Local
municipalities

Notes: DTICDepartment of Trade, Industry and Competitidéri) &ferEnent of Forestry, Fisheries and the Environment
5.1.3 Atmospheric Dispersion Potential

Meteorological mechanisms direct the dispersion, transformation and eventual removal of pollutants fron
atmosphere. The extent to which pollution will accumulate or disperse in the atmosphere is dependent ol
degree of t her mal and mechanical turbul ence wi't
vertical and horizontal components of motion. The stability of the atmosphere and the depth of the surf
mixing layer define the vertical component. The horizontal dispersion of pollution in the boundary laye
primarily a function of the wind field. The wind speed determines both the distance of downwind transpor
the rate of dilution as a result of pl ume &6str
function of the wind speed, in combination with the surface roughness. The wind direction, and the variabi
wind direction, determines the general path pollutants will follow, and the extent of crosswind spreading.
pollution concentration levels therefore fluctuate in response to changes in atmospheric stability, to conct
variations in the mixing depth, and to shifts in the(Winwarjegl Colls, 2010)

The spatial variations, and diurnal and seasonal changes, in the wind field and stability regime are functio
atmospheric processes operating at various temporal and spéBaldsemles& Tyson, 1988)e
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atmospheric processes at mantbmesscales need therefore be taken into account in order to accurately
parameterise the atmospheric dispersion potential of a particular area. A qualitative description of the syn
systems determining the masntilation potential of the region may be provided based on the review of
pertinent literature. These peme systems may be investigated through the analysis of meteorological data
observed for the region.

Since no weather measurements are available from the site, meteorological information was obtained fror
nearest South African Weather Services weathefstasiatios locatedé3.5km to the northeast of the
VCN Furnace&he following summary is based on the R2rio@@9.

5.1.3.1 Local Wind Field

The dispersion of pollution is largely a function of the wind field. The wind speed determines both the distar
downward transport and the rate of dilution of pollutants. The generation of mechanical turbulence is simil:
function of the wind speed, in combination with the surface roughness (Tiwary and Colls, 2010).

The wind roses comprise 16 spokes, which represent the directions from which winds blew during a spt
period. The colours used in the wind roses below, reflect the different categories of wind speeds; the yellow
for example, representing winds in bdteve#® m/s. The dotted circles provide information regarding the
frequency of occurrence of wind speed and direction categories. The frequency with which calms occurre
periods during which the wind speed was below 1 m/s are also indicated.

The period wind field and diurnal variability in the wind field afggaheainDuring the 2220 202

period, the wind field was dominated by winds fromdhd eastwith less frequent winds from the
southvestern sectadburing the day, the prevailingdiveaion is from the north and from the east during
nighttime.
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eMalahleni SAWS Data o

Diurnal wind roses
Jan 2022 - Dec 2024

Wind speed
(m/s)

.- ;SOUTH..-"
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" INORTH

EECCOEN

A Windroses compiled by: soumH sout

D AIRSHED Day-ime (Calms 4.5%) Night-time (Calms 10.4%)

Figure5-1: Period, day and nightime wind roseseMalahleni SAWS statidanuary 222 to December
2@4)

5.1.3.2 Ambient Temperature

Air temperature is important, both for determining the effect of plume buoyancy (the larger the tempere
difference between the emission plume and the ambient air, the higher the plume is able to rise),
determining the development of the mixing and inversion layers.

Monthly mean, maximum and minimum temperatures are given in

. Diurnal temperature variability is preséifeddi2. Average monthiyriperatures ranged betvi&an
in July and3.8C inDecembeiDuring the day, temperatures increase to reach maximum at around 15:00 in
the afternoon. Ambient air temperature decreases to reach a minimum at around 06:00 i.e. just before sunri:
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Temperature Profile (SAWS Data, 2022 - 2024)

Temperature (°C)

m25-30
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Figure5-2: Diurnal temperature profieMalahleni SAW#ata, January 22to December 20)

Table5-6: Monthly temperature summary (eMalahleni SAWS data, January 2022 to December 2024)

Monthly Minimum, Maximum and Average Temperatures (°C)

Parametel

Minimum| 16.6 | 16.0 | 14.2| 125 | 93 6.2 5.6 8.0

11.0 | 144 | 158 | 16.7

Average| 23.4| 23.0| 215| 193 | 16.3| 13.2| 13.0| 158 | 19.2 | 21.8 | 23.2 | 235

Maximum 29.8 | 30.0| 29.0| 26.8 | 243 | 21.4| 216 | 247 | 275 | 29.0| 29.6 | 29.6

5.1.3.3 Atmospheric Stability and Mixing Depth

The atmospheric boundary layer constitutes the first few hundred metres of the atmosphere. This layer is di
affected by the earthés surface, either through
surface, or as result of the heat and moisture exchanges that take place at the surface. During the daytime
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at mospheric boundary | ayer is characterised by t
the extension of the mixing layer to the lowest elevated inversion. The radiative flux divergence during the
usually results in the establishment oflggeaddnversions and the erosion of the mixing layer. The night
times are characterised by weak vertical mixing and the predominance of a stable layer. These condition:
normally associated with low wind speeds, hence less dilution potential.

The mixed layer ranges in depth from a few metres (i.e. stable or neutral layers) during night times, to the b:
the lowedevel elevated inversion during unstable, daytime conditions. Elevated inversions may occur fol
variety of reasons and on some occasions as many as five may occ00b thalfioselthe surface.

Atmospheric stability is frequently categorised into one of six stabititysgaasedriefly described in
Table57. The most commonly occurring stability class calculated the site is Class C and F, representi
Unstable and Very Stable conditions respectively. For elevated releases (e.g. from the plant stack), the hi
GLCs would occur during unstable, daytime conditions. For low level releases, such as vehicle and mate
handling activities, the highest GLCs would occur during weak wind speeds anuietaitieasydietic

conditions. Windblown dust is likely to occur under high winds (neutral conditions).

Table5-7: Atmospheric stability classes

Stability Class Stability Description of Conditions

A Very unstable calm wind, clear skies, hot daytime conditions

B Moderately unstable | clear skies, daytime conditions

C Unstable moderate wind, slightly overcast daytime conditions
D Neutral high winds or cloudy days and nights

E Stable moderate wind, slightly overcastimightonditions

F very stable low winds, clear skies, coldHightconditions

Diurnal variation in atmospheric stability, as calculdtedfatahleni SAWBador the period 2022 to

2024 and described by the inverse fabokhov length and the boundary layer depth is pFigided in

53. The highest concentrations for ground level;gonunéatevel releases fromwimeth dependent

sources would occur during weak wind speeds and sttibsie) (atgispheric conditions. For elevated
releases, unstable conditions can result in very high concentrations of poorly diluted emissions close tc
stack. This is called looping and occurs mostly during daytime hours. Neutral conditions disperse the plume
equally in both the vertical and horizontal planes and the plume shape is referred to as coning. Stable cond
prevent the plume from mixing vertically, although it can still spread horizontally and is called fanning (Tiw:
Colls, 2010). For ground level releases such as fugitive dust the highest ground level concentrations will «
during stable nigime conditions.
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Diurnal Atmospheric Stability as Described by the Inverse Monin-Obukhov (LMo) and Mixing Height Estimated by AERMET
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Figure5-3: Diurnal atmospheric stabiligMalahleni SAWS data, January 2022 to DecembBer 2024

5.1.4 Measured Baseline Ambient Air Quality

Ambient Air Quality Monitoring S{&@NES)vithin the study area include the eMalahlem&@g&d by
the SAWE2 kmsoutheast of the VCN Fuir@meation of the AQW|8ovided in Figur8)1l

A summary of the measured ambient air quéditydiataloaded from the SAAQIS website in January 2026)
for the period 262325from theMalahlediQMS is provided in TaleZata availability for the pollutants
measured aMalahlediQMS wagery poor with no ambient measurements available for 2025
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Table5-8 Summary of the ambient measurements at the AQMS within the study area for the [RORERRO23

Hourly Daily
i 9gh 50h ggh 50h
e e Percentile  Percentile e Percentile | Percentile exceedances exceedances
SQ (ug/m3)
Criteria 350 pg/m3 125 pg/ms3 50 ug/m3| 88 hours per yeg 4 days per yeq
2023 72% 959.6 200.9 145 167.6 113.6 21.7 28.9 20 2
2024 10% 429.4 188.6 19.5 96.9 91.0 28.4 31.8 2 0
2025 0%
NG (ng/m?3)
Criteria 200 pg/m3 50 ug/m3| 88 hours per yeg
2023 63% 128.6 90.9 17.0 23.8 0
2024 10% 111.2 89.1 16.9 23.7 0
2025 0%
PMo (ug/r)
Criteria 75 pg/ms 40 pg/m3 4 days per yed
2023 65% 155.1 131.7 39.3 48.1 71
2024 11% 43.5 43.4 22.0 26.0 0
2025 0%
PM.s(ug/nd)
Criteria 40 ug/m3 20 pg/ms 4 days per yed
2023 60% 84.8 61.9 20.6 23.4 48
2024 11% 30.1 29.0 12.1 13.1 0
2025 0%
Notes:

(a) Red text denotes less than 80% data availability

(b) Bold text denotes exceedance of the NAAQS
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5.1.5 Impacts due Existindgicense@®perationat the Facility
5.1.5.1 Emissions Inventory
The source parameters used for the current assessment are summarised in Section 4.

It should be noted thatekisting licensed operatieng a range in temperaitmenodel these sources,
the average temperatures as obtained from the latest stack measurements (where available) were used. T
temperatures are summarised in Table 5

Table5-9: Stack temperatures used for dispersion modelling purposes (averages as obtained from stack
measurements)

Stacks Average temperature (°C) Data origin
ACU
ACU Retort 1 Stack 537
ACU Retort 2 Stack 537
283 EZIE: i gzgt :2; Assumed to be similar to ACM
ACU Retort 5 Stack 537
ACU Retort 6 Stack 537
ACM
ACM Retort 1 Stack 537
ACM Retort 2 Stack 537
ACM Retort 3 Stack 537 Based on average stack measurements fq
ACM Retort 4 Stack 537 period 2022024
ACM Retort 5 Stack 537
ACM Retort 6 Stack 537
Paste Plant
Furnace 4Stack 1 139
Furnace 4Stack 2 91
Furnace 2Stack 1 186
Furnace 2Stack 2 96
Furnace 3Stack 1 169 Based on average stack measurements fq
Furnace 3Stack 2 106 period 2022025
Furnace 4Stack 1 98
Furnace 4Stack 2 117
Furnace 5Stack 1 219
Furnace 5Stack 2 59
Tar Dehydration Plant
. Based on average stack measurements fq
Boiler 149 peri(g)d 2022023
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5.1.5.2 Simulatetinpact Assessment

The dispersion modelling plots included in this section is summarised. iA $aivimary of the potential
exceedances of NAAQS and health effect screening levels at potential sensitive receptors within the study
due teexisting licensed operatiditise facility is provided in Tdldle 5

Table51Q Summary of the plots included in this section forihgacts due to existingcensed
operationsat the facility

NAAQS/ International health effect
screening level (ug/ms)

Pollutant Averaging Period

PM. Daily 75 (99 percentile) 54 and %
° Annual 40 56 and &
. 40 (99 percentile)currently applicable; :
M Daily (99 percentile)applicable in 2030 58and ®
.5
Annual 20- currently applicable: &pplicable in 510 and 8.1
2030
VOC Annual 200 512
Benzene Annual 5 513
PAH Hourly 0.5 514
Annual 0.05 515

The simulatedPMo and PMs ground level concentrations for highest dajher(@dtile) and annual
averaging periods, does not exceed the NAAQ&eatiffegftsite sensitive recepldrePMoandPM s
ground level concentrations are simitzagnitude and special distridatiammitigated and mitigated
operations (assuming 75% control efficiency on unpaved road surfaces).

The annual VQftound level concentrations (maximum within the study area: 128 pug/m3) are well below th
inhalation screening criteria of 200 pug/msa.

The annual benzegmund level concentrations are below the NAAQS of 5 pg/m3 at all potential sensitive
receptors within the study area.

The acute and chrop@yaromatic hydrocarbdsH( ground level concentrations are well below the
inhalation screening criteria at all potential sensitive receptors within the study area.

Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga

Report No.: 25EIM15 77



Table511 A summary of the potential exceedances of NAAQS and health effect screening levels at potential sensitive retkptetsdyitiniea due to
existing licensed operatioasthe facility

Exceeding NAAQS/ International health effect screening levels

Residential areas Hospitals/ Clinics Schools

© £ — > —
00O o0 = oo < =
Averagi  NAAQS/ International = )] % c > gy £ g 28 £ 2>
Pollutant  ng health effect screening S ¥ E3 858 cou © O 23 £5 83
Period level (ug/ms3) 53 £ < cyc a5 = = 2 E 5 < 2 g5 2
s I =S 0 Z 5 282 > = N & €0 g 8 G
5" ¢§ ggr =Sz g ¢ 5E 27 2§°
° = T o ) < - ¥ 4 > i
PM. Daily 75 (99 percentile) u U U U U U U U U U
° Annual 40 U U U U U U U U U U
40 (99 percentile) U U U U U u u u U U
currently applicable; 2
(99" percentile)applicablg
PMs Daily in 2030
20(currently applicgble] U U U U U U U U U U
Annual 15(applicable in 2030
VOC Annual 200 U U U U U U U U U U
Benzene| Annual 5 U u u u u u u u u u
PAH Hourly 0.5 U U U U ) ) U U U U
Annual 0.05 U U U U U U U U U U

Atmospheric Impact Report: Vanadium Carbonitride (VCN) Furnace, Mpumalanga

Report No.: 25EIM15 78



Legend

@© VCN Furnace
[] sensitive receptors
@ Hospitals/ Clinics

& O Schools

— 75 pg/m?

— 60 pg/m?

Image:
© 2026 Airbus

A

Vil

AIRSHED

PLANNING PROFESSIONALS

VCN Furnace Project
Highest daily (99" percentile) PM,, ground level concentrations (ug/m?)
No mitigation on the unpaved onsite roads

Figure54: Highest daily (¥9percentile)PMo ground level concentrations due existinglicensed
operations
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Figure55: Highest daily (¥9percentile)PMo ground level concentrations due existinglicensed
operationgassuming 75% CE on unpaved road surfaces)
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Figure5-6: Annual averagéMoground level concentrations duestdstinglicensedoperations
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Figure 57: Annual averag®M, ground level concentrations due dgisting licensed operations
(assuming 75% CE on unpaved road surfaces)
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Figure5-8 Highest daily (99percentile)PM s ground level concentrations dueexistinglicensed
operations
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Figure59: Highest daily (99percentile)PM s ground level concentrations dueexistinglicensed
operationgassuming 75% CE on unpaved road surfaces)
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Figure5-10 Annual averageM sground level concentrations dueetastinglicensedoperations
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Figure511 Annual averagMs ground level concentrations due dristing licensedoperations
(assuming 75% CE on unpaved road surfaces)
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Figure5-12 Annual average VOC ground level concentrations dxistinglicensedoperations
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Figure5-13 Annual average benzene ground level concentrations ehistitaglicensedoperations
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