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Report AuthorN A Shackleton (née Gregs¥®) Sci. NatBSc Hons Meteorology (University of Pretoria))

Natasha Shackleton started her professional career in Air Quality in 2011 when she joined Airshed Planning Profess
(Pty) Ltd after completing her Undergraduate Degree at the University of PretariaGhlSsiencenipleted her

Honours Degree at the University of Pretoria in Meteorology. Natasha is also a member of the South African Socie
Atmospheric Sciences (SASAS) and is a registered Professional Natural Scientist with the SoathNafucah Council f
Scientific Professions (SACNASP) (registration no. 116335). She is currently undertaking her MSc: Applied Sci
(Environmental Technology) through the University of Pretoria.
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Natasha has worked on a number of air quality speciadintibglggerience on the various components including
emissions quantification for a range of source types, simulations using a range of dispersion models, impacts assessme
health risk screening assessments. Her projectexpa@genover various countries in Africa, providing her with an
inclusive knowledge base of international legislation and requirements pertaining to air quality. Whilst most of his wc
experience has been in South Africa, a number of investeatiades weountries elsewhere, including Burkina Faso,
Ghana, Madagascar, Mozambique, Namibia, Suriname, Tanzania, Zimbabwe and Zambia.

Reportauthor-T LBird r. Sci. NatRhD (University of the Witwatersjand

Dr Terri Bird holds a PhD from Ho®ISzf Animal, Plant and Environmental Sciences, University of the Witwatersrand,
Johannesburg. The focus of her doctoral research was on the impact of sulfur and nitrogen deposition on the soil and \
of the Mpumalanga Highveld. Since March 2@&2b&en employed at Airshed Planning Professionals (Pty) Ltd. In this
time, she has been involved in air quality impact assessments for various mining operations (including coal, mineral
diamond and platinum mines) as welHaedgriwer statiash disposal facilities. She has been a team member on the
development of Air Quality Management Plans, both provincial and for specific industries. Recent projects include asst
the impact of Postponement and/or Exemption of Emission Stamolasdsdted/Activities.

Report ReviewerL W BurgerRr. Eng., FSACheE, FICherRED Chemical Engineerir@niversity of Natal)
MScEngChenical Engineerinfniversity of NataBScEngChenical EngineeringJniversity of Natal)

Dr Burger iregistered as a Professional Engineer with Engineering Council of South Africa (ECSA) (Registration N
20170291). He is also Fellow of the South African Institute of Chemical Engineers (Fellow: No. 4533) and an Associate
of the Institute of Chehticayineers (IChemE) (Fellow: No. 99963108).

Dr Burger holds an MSc and PhD in chemical engineering from the University of Natal. Following the completion
bachel ords degree (cum | aude) i n ¢ bresmited &1198% with them e e r i r
development and implementation ofimeealmospheric dispersion model for processing industries (as partial fulfilment
of his MSc Eng). This model was further developed for execution on different computeif-fiiathaiisafiveare
package known as AHAWKO, and was marketed by the At or

During the period 1984 to 1986, a more complex atmospheric dispersion model was developed, which contributed to
his PhD and lafermed part of an international contract on the evaluation and validation of transport models as applied
the Chernobyl accident of April 1986 (International Atomic Energy Agency).

Lucian Burger currently serves on the board of directors ohAinghBdolRdasionals (Pty) Ltd and of Riscom (Pty) Ltd.
Airshed Planning Professionals is a technical and scientific consultancy providing scientific, engineering and stratec
pollution impact assessment and management services and policsssigtiertttoia addressing a wide variety of air
pollution related risks and air quality management challenges. Riscom specialises in quantitative process risk assessr
including hazan, hazop, ¥flzatalyses, detailed risk assessments, Majotndtatkatibn and incident investigations,

and other risk related studies.

He has been involved in several Environmental Impact Assessment (EIA) and Strategic Environmental Assessment |
projects and has conducted specialist studies for both proasfiedsk assessments and air pollution impact
components of these. Over the past three decades Dr Burger has been actively involved in the development of atmos
dispersion modelling and its applications, air pollution compliance assdbsnigntasdesaiments, mitigation
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measures, development of air quality management plans, meteorological and air quality monitoring programmes, strate
policy development, training and expert witnessing.

Whilst most of his working experience hasSbhedm Africa, a number of investigations were made in countries elsewhere,
including Angola, Botswana, Central African Republic, Congo, Democratic Republic of Congo, England, Ethiopia, Equ
Guinea, Ghana, Iran, Ireland, Lesotho, Liberia, Madagasdaique, Namibia, Suriname, Togo, Ukraine, Zimbabwe and
Zambia.
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Relevant section in report

Details of the specialist who prepared the report.

Theexpertise of that person to compile a specialist repo
including curriculum vitae.

A declaration that the person is independent in a form a
may be specified by the competent authority.

An indication of the scope of, and the purposetimh, the
report was prepared.

An indication of quality and age of base data used.

A description of existing impacts on the site, cumulative
impacts of the proposed dem@inent and levels of
acceptable change.

The date and season of the site investigation and the
relevance of the season to the outcome of the assessm

A description of the methodology adopted in preparing f
report or carrying out the specialised process.

The specific identified sensitivity of the site related to th
activity and its associated structures and infrastructure.

An identification of any areas to be avoided, including
buffers.

A map superimposing the activity including the associat
structures and infrastructure on the environmental
sensitivities of the site including areas to be avoided,
including buffers.

A description of any assumptions made and any
uncertainties or gaps in knowledge.

A description of the findings and potential implications ¢
such findings on the impact of the proposed activity,
including identified alternatives, on theiemment.

Any mitigation measures for inclusion in the EMPr.

Any conditions for inclusion in the environmental
authorisation

Any monitoring requirements for inclusion in the EMPr ¢
environmental authorisation.

A reasoned opinion as to whether the proposed activity
portions thereof should be authorised.

If the opinion is that the proposed activity or portions thg
should be authorised, any avoidance, management anc
mitigation measures that should be included in the EMF
and where applicable, the closure plan.

Report Details (page i)

Competency Profiles
Sectiorll AppendiX: SpecialistSurriculum Vitgeage82

Report Details (page i)

Sectioi.1 Backgrounghagel)
Sectiorl.2 Terms of Referer{pagel)

Sectiori.3 Assumptions and Limita{joaged)
Sectiorb: Description of the Recelimgronme(iage29
Sectiorb.5.1Existingsourcesf Air Pollution in the Apeme

39
SectiofT: Impact Assessmépager0

Sectiod: Applicable Legislatjpage20)

A site investigation wasindertaken

Description of the current land use in thesregitations
undertaken for the current operatiometaodological data
included used in the sardyconsidereepresentative of all
seasons.

Sectiorb: Description of the Recelimgronme(page29
Sectior2: Methodolodpage9)

Sectiorb: Description of the Recelimgronme(page29

Not applicable

Sectiord: Project Descriptjéiigure3-1 (pagel

Secthn1.3 Assumptions and Limitatjoage)

Section Impact Assessméuager0
Sectio®: Findingand Recommendati{peyer7)

Sectio8: Air Quality Management Meaager3d
Sectio8: Air Quality Management Meaage’3d

SectioB: Air Quality Management Meaags/3

Sectio®: Findingand Recommendatipesyer?)

Sectio®: Findingand Recommendatipesyer7)
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A description of any consultation process that was Not applicable.
undertaken during the course of carrying out the study.

A summary and copies if any comments that were rece| No comments received.
during any consultation process.

Any other information requested by the competent auth, No comments/request received.

Air Quality Specialist Study for the Miadihado Special Economic Zone, Limpopo, Sot
Report No18BLEDOReport Versidainal v1 v



%PAAOOEOA 3011 AOU

The essence of the Mublathado SEZ is to create a new heavy industrial hub that forms pakiiwitbeorSpadial
Development Initiative. The MuMisikhado SEZ will attract foreigdaameistic direct investment to promote industrial
development. Other land uses envisaged to complement the energy and metallurgical complex will comprise
infrastructure, light industries, intermodal facilities, housing, retail centres, busimassityséacilities, and
telecommunication services.

Airshed Planning Professionals (Pty) Ltd (Airshed) was appointed yakieallaSEx to provide independent and
competent services for the compilation of the air quality specialist sttity agtparisation proégegsrms of the
National Environmental Management Act (No. 107 of 199Bic(dindan Environmental Impact Assessment (EIA)
and an Environmental Management ProgrammeA$Eddeh) the report conforms to the amended regulated format
requirements for specialist reports as per the AppbedilAGR¥gulations (Government Notice [GN] R982 as amended
by GN 326 of 7 April 2017; GN 706 of 13 July 2018 and GN 320 of 20 March 2020).

The main objective of this study wakabdish baseline/development air quality in the study area and to quantify the
extent to which ambient pollutant levels will change as a resjdcbfThe paseline and impact study then informed
the air quality management and mitigation measures recommended as part of the Air Quality Management Plan (AQM

To achieve this objective, the following tasks were included in the scope of work (SoW):
1. Areviewof proposed project activities in order to identify sources of emission and associated pollutants.
2. A study okgulatory requirements ahdalth thresholdfor identified key pollutants against which compliance
need to be assessed and healtisciglened.
3. A study of threceiving environmeit the vicinity of the project; including:
a. The identification of potential Air Quality Receptors (AQRS);
b. A study of the atmospheric dispersion potential of the area taking into considézatioiodgcal
landuse and topography; and
c. The analysis of all available ambient air quality information/data to -detezlopregoreambient
pollutant levels and dustfall rates.
4. The compilation of a comprehesigsions inventorincludingufitivedust vehicle exhaust and process
emissions
5. Atmospheric dispersianodellingo simulate ambient air pollutant concentrations and dustfall rates.
6. Ascreeningassessment to determine:
a. Compliance of criteria pollutants with ambient ataqdalitis;
b. Compliance of dustfall rates to dust control standards;
c. Potential health risks as a result of exposw@atainogenic noriteria pollutants; and
d. Potential increased lifetime cancer risks as a result of exposure to carcinogenic pollutants.
7. The compilation of a comprehensive air quality specialist report.

The main findings of the baseline assessment are:
1 The area is dominated by winds from theudaesist and to a lesser extent the-sasttheast and east
nort heast .ngtérin kir gpatity ilmpadtsaare thereforel expected to be the most significant to the west
northwest, nostrest, west and westithvest of the operations.
1 Residential areas have the followAk@Rsresidences, schools, hospitals and clinics a@tresidbntial
areas surrounding homesteads and tourist accommodation werA@mludddtat of 183 receptors were

Air Quality Specialist Study for the Miadihado Special Economic Zone, Limpopo, Sot
Report No18BLEDOReport Versidainal v1 Vi



identified in the domain, including residential settlements and schools, of which 21 receptors are within 10 km ¢
centre of tH8EZ. The closest residential settlement (Steenbok) is located approximately 0.4nestto the south
of the SEZ centre point. Three residential settlements are located within the SEZ study area boundary and will |
be relocated.

1 The main sources dbating to current background PM concentrations likely include vehicle entrained dust from
local roads, train operations, biomass burning, household fuel burning, vehicle exhaust, windblown dust fi
exposed areas, industrial (mining) operations dindshgitivities.

The main findings of the impact assessment are as follows:
1 PM, N@ SQand CO emissions will be released during the construction, operational decommissioning, and closu
phases. Only the operational phase air quality impactgifietesigearconstruction and decommissioning
1 SEZ operations:
PMo, PM5s NQ, SQ, CO, Mn, €rand HS emissions and impacts were quantified.
The PMand Pisemissions and simulated concentrations were likely underpredicted in this study.
Simulated RMtoncentrations were found to exceed the evaluation criteria beyond boundary but not at
AQR.
o Simulated P NQ, SQ, Mn and €rconcentrations were found to exceed the evaluation criteria
beyond boundary and@fs.
0 The significance of proposed SEZ operations related inhalation healtb imgactsdise r ed fAvery

To ensure the lowest possible impa@fmand environmérnis recommended that the air quality management plan as
setout in this report should be adopted. This includes:
1 The mitigation and management of all plants;
91 Future facilities will be required to complete an EIA and apply for a new AEL ard tosgnbairggality
impact study for an AIR;
1 Ambient air quality monitoring; and
1 Implementation of the reporting procedures.
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t/h

Limpopo Economic Development Agency
LocaMunicipality

Obkhov length also referred to addahaObukhov length
Ligufiedpetroleum gas

Metre

Metre squared

Metre cubed

Metres above mean sea level

Millimetre

Musinavlakhado Special Economic Zone [(Ba&y
Manganese

Minimal risk levels for hazardous substances
Metres per second

National Ambient Air Quality Limit concentration
National Ambient Air Quality Standards (as a combination of the NAAQIlamitbded the
frequency of exceedance)

National Atmospheric Emission Inventory System
National Dust Control Regulations

National Environmental Management Act

National Minimum Emission Standards
Nortmethane orgamicmpounds

Nitrous oxide

Nitrogen oxide

Nitrogen dioxide

Oxides of nitrogen

National Pollutant Inventory

New York State Department of Health

Office of Environmental Health Hazard Assessment
Ozone

Polycyclic aromatic hydrocarbons

perfluorocarbons

Lead

Particulate matter

Particulate matter with diameter of less than 10 um
Particulate matter with diameter of less than 2.5 um
Inhalation reference exposure level

Inhalation reference concentration

South African Atmospheric Emission LiaadBimgntory Portal
South African Air Quality Information System

South African Greenhouse Gas Emission Reporting System
MusinaMakhado Special Economic Zone

sulfur hexafluoride

Sufur dioxide

Shuttle Radar Topography Mission

Tonnes (megagrams)

Tonnes per hour (megagrams per hour)
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TOR Total organic compounds

TSP Total suspended particulates

URF Unit risk factor

US EPA United States Environmental Protection Agency
USGS United States Geological Survey

VOC Volatile organic compound

WHO World Health Organisation

WRF Weather Research and Forecasting

WWTW wastewater treatment works

] micro

°C Degrees Celsius
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Airshed
Algorithm

Atmospheric dispersion model

Atmospheric stability

Baseline

Building wakes

Calm / stagnation
Cartesian grid
Causality

Complex terrain

Cumulative Impacts

Configuring a model

Construction Phase
Convection

Convective boundary layer
Data assimilation
Diffusion

Dispersion

Environment

Environmental Authorisation
Environmental Impact Assessir
Environmental Impact Assessir
Report

Environmental Management
Programme

Impact

Mitigation measures

An area, bounded by topographical features, within which airborne c
can be retained for an extended period

A mathematical process or set of rules used for calculatiorsolvprgble!
which is usually undertaken by a computer

A mathematical representation of the physics governing the dispersic
pollutants in the atmosphere

A measure of the propensity for vertical motion in the atmosphere

Informatiogathered at the beginning of a study which describes the e
prior to development of a project and against which predicted change
are measured.

Strong turbulence and downward mixing caused by a negative press
the lee side of a building

A period when wind speeds of less than 0.5 m/s persist

A ceordinate system whose axes are straight lines intersecting at rig!

The relationship between cause and effect

Terrain that contains features that cause deviations in direction and t
from largescale wind flows

Direct and indirect impacts that act together with current or future por
impacts of other activities or propos¢i@aatithe area/region that affect
same resources and/or receptors.

Setting the parameters within a model to perform the desired task

The stage of project development comprising site preparaticil as wel
construction activities associated with the development.

Vertical movement of air generated by surface heating

The layer of the atmosphere containing convective air movements

The use of observations to improve modédl cesutteonly carried out in
meteorological modelling

Clean air mixing with contaminated air through the process of moleci
Diffusion is a very slow process compared to turbulent mixing.

The lowering of the concentration of pollutants by the combined proc
advection and diffusion

The external circumstances, conditions and objects that affect the ex
individual, organism or group. €hesmstances include biophysical, so
economic, historical and cultural aspects.

Permission granted by the competent authority for the applicant to ut
listed activities in terms of the NEMA EIA Regulations, 2014.

A process of evaluating the environmental ascbsooiic consequences
a proposed course of action or project.

The report produced to relay the information gathered anutsissessme
undertaken during the Environmental Impact Assessment.

A description of the means (the environmental specification) to achie
environmental objectives and targets during all stages of a specific p
activity.

A change to the existing environment, either adverse or beneficial, t
or indirectly due to the development of the project and its associated
Design or management measures that are inteimdeds® or enhance ar
impact, depending on the desired effect. These measures are ideally
into a design at an early stage.
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Operational Phase The stage of the works following the Construction Phase, during whi
development will funatiobe used as anticipated in the Environmental
Authorisation.

Scoping A procedure to consult with stakeholders to determine issues and co
for determining the extent of and approach to an EIA and EMP (one
phases in an EIA and EMP)pfididsess results in the development of a ¢
of work for the EIA, EMP and specialist studies.

Specialist study A study into a particular aspect of the environment, undertaken by ar
that discipline.
Stakeholders All parties affected by arablerto influence a project, often those ina p

of authority and/or representing others.
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1 INTRODUCTION

1.1  Background

TheLimpopo Provincial Government was requested by the Department of Trade and Industry (DTI) to submit area:
evaluation considered as strategic for the development of the Limpopo economy through industrialisation. Preliminary <
were conducted, ahe province submitted four areas that align with potential growth points in the province. DTI evaluat:
the submission and approved two of the areas for further feasibility investigation including Musina and Tubatse. The pr
subsequently motivatadl tiite proposed Musina SEZ will include two components situated at two difféigemelocations

1-2). The one site in Musina targets light industrial-prategping clusters, the other site (southern part) targets a
metallurgical/mineral beneficiation complex. The two develaommgfesneidit each other in terms of its respective
product value chain and logistics.

As esignated by tBdlin July 2016, the Muditekhado Special Economic Zone (SEZ) comprises two sites. The southern
site, situated approximately 34 km from the sdehsarmarked for the development of energy and a metallurgical
cluster for the production ofgnégte steel. The southern site, as the subject matter of this report, is located on eight farms
overlapping the border between the Makhado ahocislusimaicipalities, within the Vhembe District M(Figipality

1-3). The essence of the Mdslakhado SEZ is to create a new heavy industrial hubpudtdbtinesTrahsnpopo

Spatial Development Initiative. The Magimado SEZ will attract foreign and domestic direct investment to promote
industrial development. Other land uses envisaged to complement the energy and metallurgicalseooyitex will compri
infrastructure, light industries, intermodal facilities, housing, retail centres, business uses, community facilities,
telecommunication services.

Airshed Planning Professionals (Pty) Ltd (Airshed) was afipoiitesithiylakhado SpecialdBomic Zone (SOC)

LimitedgMM SEZp provide independent and competent services for the compilation of the air quality specialist study as
of the authorisation progessrms of tidational Environmental Management Act (No. 107 of 1998k (ixEMAgn
Environmental Impact Assessment (EIA) and an Environmentait \Waoggenmee (EMIAS. such the report

conforms to the amended regulated format requirements for specialist reports as per tEéAARpgutiiodof
(Government Notice [GN] R982 as amended by GN 326 of 7 April 2017; GN 706 of 13 July 2018 and GN 320 of 20 |
2020).

1.2 Terms of Reference

o Desktop study of teeeiving (baseline) air quality environmieaading

A A study of atmospheric dispersion potenti al by
hourly sequential meteorological data for a period of 3 ye@fer(digpersion modelling), land use and
topography data.

A A review of the South African legislation minimum emission standards, ambient air quality criteria and d
control regulation; also, relevant international standards and guidelines.

A Identificain and discussion of existing sources of particulate and gaseous pollutant emissions.

A A study of available ambient air quality data and fallout dust data.

A The identification of air quality receptors from available magsandrsicaudies
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0 Thequantfication and assessment of air quality impacts.:

A

The establishment ofamospheric emissions inventdoy the thirteen proposed operations. This will

include both process (stack) and fugitive emission sources. Pollutants quantified will include particulate ma
(total suspended particul@®R, particulate matter with and aerodynamic diamptarafléSgP Md

andparticulate matter with and aerodynamic diameten air 2és$PM 4) and regulated gaseous

pollutants. Use will be made of design parameters and emissions, Southtéfratgonah&inance
CorporatiofiFQ emission liriais well as emissions factors published in the United States Environmental
Protection Agency (US EPA)2ARustralian Government Department of the Environment (ADE) National
Pollutant Inventory (NPI) and European Environmental Agency (EEA)E Datsibaséact

Atmospheric dispersion modellitgy determine ambient air pollutant concentrations. The most recent
version of the CALMET model will be used.

Thescreeningpf simulated ambient pollutant concentrations against selected air quedilty ciitieria. H

can occur due to exposures through inhalation, ingestion and dermal contact. The scope of the study will
confined to the quantification of impacts due to exposures via the inhalation pathway only.

The ranking of thignificance of air qualiimpactsn accordance with the procedure adopted by Delta

Built Environment Consul{&ty3 LtdDelta BEC)

Anair quality impact assessment repoctuding managemeninitigation and monitoringan
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13

Assumptions and Limitations

The study is based on a numlssofmptions and is subject to certain limitations, which should be borne in mind when
considering information presented in this report. The validity of the findings of the study is not expethedd¢o be affected by
assumptions and limitations:

1.

Some preft information required to calculate emissions for proposed operations webelaB#Ged by
Limpopo Economic Development A@g&iiagand (MMSEZ. Some outstanding informagquired to

calculate emissions for proposed operatioasquiedirom studies conducted for similar operations within
South Africa and national legislation.

The impact tifeoperational phasgasdetermined quantitatively through emissions calculation and simulation.
Construction phase and decommissioning phaseampaected to be somewhat less significant than
operational phase impacts with regards to the projects key pollutants but have more significant impacts
particulatmatter. Decommissioning and closure phases impacts, and significancenarthqualjgatitely
assessedMitigation and management measures recommended for the construction and operational phases a
also applicable to the decommissioning phase. No impacts are expsuatedopogtied the rehabilitation is
successful.

Met@rology:

a. Considering the size of the modelling domain and the possible complexity of the meteorology in the stt
area, both esite meteorology and simulated, Weather Research and Forecasting (WRF) model data for
the period January 2016 to Decéfitems used in dispersion modelling.

b. The National Code of Practice for Air Dispersion Modelling (Gazette No. 37804, vol 589; 11 July 201
prescribes the use of a minimwyeaf brsite data or at least three years of approgsitte ath
for use in kel 2 and 3 assessments. It also states that the meteorological data must be for a period nc
older than five years to the year of assessment. The dataset period is within the timeframe recommenc
by the National Code of Practice for Air Dispersiog bjdaeiltig three years data and less than five
years old during the assessment period (2019).

4. Emissions:

a. The pollutants were limited to airborne particulates (including PIN@E ,nRiganese (Mard
hexavalent chromiuniff{Cand gaseous polltedrom stacks, including carbon monoxide (CO), oxides
of nitrogen (NOsulfur dioxide @®ydrogen $ide (HS). These pollutants are either regulated under
national ambient air quality standards (NAAQS) or considered key pollutantsseleasediryy the
industries.

b. It was assumed the inghsstick sources will emit at the national minimum emission standards for the
relevant listed activity according to Section RatadriaeEnvironmental Management: Air Quality Act
(NEM:AQRACt No. 39 of 2004.

c. Itwas assumed the industries operate as per similar operations in South Africa.

d. The estimation of greenhouse gas (GHG) emissions was not included in the scope of work. Reference
made to GHG emission reporting regulapomsoaeé facilities are required to report emissions on
the National Atmospheric Emission Inventory System (NAEIS).

e. Thefugitive Pimissions from floalowing planigere not estimaiedietads there was insufficient
data available for emissions estimyati@mulations

i. Coke plarfbased on similar operations and ration of produgtion rates)
ii. High vanadium steel pllaot estimated)

iii. Manganese steel plaot estimated)
iv. Ferromanganese pl@atsed on similar operationsagioth gbroduction rae
v. Manganese silicon alloy frentestimated)
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vi. Domestic waste handling/trainsfieestimated)

vii. Cement plafriot estimated)
viii. Refectories plgnbt estimated)

ix. Stainless plafitased on similar operations and ration of produgtion rates)

x. Ferrochromium pléyased on similar operations and ration of productandrates)
xi. Vanadium titanium magnetite(ptargstimated)

f.  Vehicle exhaust emissions were not estimated.

g. Thereare also other existing sources of emissions such as a biomass burning, residential fuel burning
agricultural activities and wind erosion within the area, such sources were not quantified as part of tl
emissions inventory and simulations due todhmfaakation on these sources and the complexity
around simulating these sources.

5. Nitrogen dioxidé@) emissions and impacts:
a. For the project operations it was conservatively assumedithii@ll NO
6. Ce*remissions and impacts:

a. Closed furnaces operate under reducing conditions and chromium containedas Wwookte off
primarily be in the trivalent statg (Bowever, the combustiaeactioaf CO ricfurnace cffas
may result in the fornma@is*.

b. Data on the formatio@Bfthroughout the enfeaochrom@&eCy production process is limited, but
emissions from the furnace and tapping could be estimated based on research conducted by du Preez
al (2015) and Ma (2005).

c. The calculatiofCE+*emissions from the furnace primary fume extralotieadvas the assumption
that(a) thechromesontenin the particles in thegaff is the same as the chiame&enin the ore
(~30%); (all the chromedontained in tledfgas beforbangemitted to the atmosph&ie the
trivalent form i@#+ and (che amount of€converted to €rs between 0.02And 0.35%du
Preez, Beukes, & van Zyl, 2015)

d. The calculation@f+emissions from furnace secondary fume extrabéisedvas the assumption
that(a) thechromesontenin the particles in thegaff is the same as the chimngenin the ore
(~30%); and (lmetamount of€€asPMois similar to what is fourmghén furnace baghouse dust i.e.
between 0.035% and @d@2a, 2005)

e. Itwas conservatively assumed tGét athitted would be infiMosize fraction.

f. It was conservatively assumed Ithfmirras of €rwere carcinogenKnown carcinogeQi€*
compounds include chromium trioxide, lead chromate, strontium chromate and zinc chromate.

g. In estimating increased lifetime cancer risk, use was made of simulated ar@fal average
concentrations. This approach is consainatvié assumes an individual will be exposed to this
concentration constantly over a period of 70 years.

h. The range in cancer unit risk factors (URF) for exp&siseetad€nce of uncertainty related to
increased lifetime cancer risk associatbid wahutant. In the presentation of increased lifetime cancer
risk use was made of both the US EPA Integrated Risk Informéitiis B{Rfenh 0.012 (ugfm
1(the lower limit) and the World Health Organisation (WHO) URF 3t gl3xldpgimetric mean).

Other assumptions made in the report are explicitly stated in the relevant sections.
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1.4  Report Structure

Section Description Page
1- Introduction An introduction to thedgtincluding a description of the proj¢ 1
the scope of work
2 - Methodology A detailed description of the study methodology is givenim| 9
along with all limitations and assumptions relevant to it.
3- Project Description The project operations are described. 15
4- Applicable Legislation A summary of applicable environmental legislation & pres¢ 20
5 - Description of the A description of the receiving environment is given. It aid( 5
Receivingenvironment sensitive receptofsQ)®), dispersion potential as well as ba
air quality.
6 - ProposedSEZEmissions | The proposed operations emissions inventory data. a7
Inventory
7 2Impact Assessment Modelling results @sdessment of air quality impacts. 53

Discussion of the-GBlo option and cumulative impacts.
8- Air Quality Management | Detailed discussion on recommended mitigation, manag| 73
Measures monitoring.

9- Findingsand The main findings of the study and recommendations of| 77
Recommendations management and monitoring.

10- References A list of works cited. 79
11- AppendixA: Specialists 82
Curriculum Vitae

12- Appendix BEmissions 110
Impact on the Environment

13- AppendixC: 112

Competencies for Performin
Air Dispersion Modelgn

14 2 Appendix D: Full List of 114
Air Quality Receptors

Identified

15 2Comments/Issues Raise 119
16- AppendiX¥: Impact 120

SignificancdRating andRisk
Assessmeniethodology
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