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Abbreviations, Symbols, Units

Abbreviations
AARTO Administrative Ad|udication of Road Traffic Offances
AEL Atmospheric Emissions License
AR Alr Impact Report
AQA Alr Quallty Assessment
AQM Air quality management
AQMP Alr quality management plan
BnM Basa Njenjo Magogo
CAMx Comprehenslve Alr Quality Model with Exdenslons
CBO Community Based Organlsation
coJ City of Johannesburg
DALRRD Depariment of Agriculture, Land Reform and Rural Development
DEA Department of Environmental Affalrs (now DFFE)
DEAT Department of Environmental Affelrs and Tourism {now DFFE)
DEFF Department of Environment, Forestry and Flsherles (previously DEAT)
DFFE Department of Forestry , Fisheries and the Environment (previously DEFF)
DESTEA Department of Economic, Small Business Development, Tourlsm and Environmental Affalrs (Free State)
DHS Depariment of Human Sattlements
DM District Municlpaliy
DMRE Department of Mineral Resourcss and Energy
DOH Department of Health
DOT Department of Transport
DST Department of Sclonce and Technology
DTl ' Dapartment of Trade and Industry
EIA Environmental Impact Assessment
EPWP Expandad Public Works Programme
FINN Fire INventory
GAINS Greenhouse Gas - Alr Pollution Interactions and Synergles
GAUTRANS Gauteng Department of Roads and Transport
GCR Gauteng City-region
GDARD Gauteng Depariment of Agricutture and Rural Development
GG Govemment Gazefle
GHG Gresnhouse gas
ITTs Implementation Tesk Teams
< LM Local Municipallty
LPG Liquefied Petroleum Gas
MSRG Multl-Stakeholder Reference Group
NAAQS Natlonal Amblent Alr Quality Standards
NAEIS National Atmospheric Emisslon Inventory System
NCAR Natlonal Center for Atmospheric Research
NEM:AQA National Environmental Managsment: Air Quallty Act
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Abbreviations
NDCR National Dust Control Regulations
NGO Non-govammental organisation
PPP Poliution Preventicn Plan
PRASA ' Passenger Rail Agency of South Africa
| ROP | Reconstrustion and DeveTopEnt Programme
| SANEDI | South African National Energy Development Institute
| SANRAL | South African National Roads Agency Limited
| 8APS | South African Police Servic |
" SMART | Simple, Measurable, Achlevable, Realistc and Time-Bound
TSF | Tailing storage facility
VKT ' Vehicle Klometres travelled
VTAPA " Vaal Triangle Airshed Priority Area - h
WHO World Health Organization
WRF | Weather Research and Foracasting Modsl -
_Symbola _ —
| BYOGC Blogenic volatlle organle compounds
| co | Carbon monoxide
| CsHs | Methane
NMVOC | Non-methane volatie organic compounds
NOx | Oxides of nirogen
NO» | Nitrogen dioxide
NH; | Ammonla
o} | Ozone
Pb | Lead
PM Particulate matter
PMzs " Inhalable partlculate matter (asrodynamic diameter less than 2.6 pm)
PM1p Thoracic particulate matter (aerodynamic diameter less than 10 pm)
| 50z | Sulfur dioxide
VOC Volatile organic compounds
Unlts
°C Degree Celsius
| g ' Gram(s)
' gim2 | Grams per square metre h
Es | Grams per second
' gls.m? | Grams per second per square metre
kg | Kilograms
 kgiday | Kilograms per day
km | Kilomatre
kPa | Kilopascal
K ' Temperature in Kelvin
1 Kilogram | 1000 grams
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Units

m Metre

m/s  Metres per second
| mamsl Metres above mean sea level
| Hg | Microgram(g)

ug/m? Micrograms per cublc metre
[ 'me | Square metra o
[ 'm2 | Cublc metre

méhr " Cublc matre par hour

mg/m2day Milligram per square mgfmﬁr day B

mgiNm?® Milligram per normal cublc metre (normlised at 273 K; 101.3 kpa)

MW | Mega Watt - -
“ppm | Parts per million
|t ' Tonnss_peamum -
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Executive Summary

The Vaal Triangle Alrshed was declared a priority area in April 2006 (Govemment Gazette Notice No. 365 of 21 April 2006,
as amended by Notice 741 of 17 August 2007) due to the concern of elevated pollutant concentrations within the area,
specifically particulate matter. An AQMP was developed for the area between 2006 and 2008 with the final AQMP published
in May 2009 (Govemment Gazette No. 32254, 20 May 2008). A medium-term review was conducted in 2013 to inform
objectives that ensure improvement in air quality in the area. The objective of the second generation Air Quality Management
Plan (AQMP) was to characterise the baseline after seven years and determine the Improvement, If any, that resulted from
the implementation of the 2009 AQMP. This second generation AQMP aimed to establish new strategies and intervention
plans, based on a better understanding of the cause and effect relationships, that will ensure further improvement and eventual

compliance within the area.

The development of a second generation VTAPA AQMP was undertaken in six (8) phases as shown in the figure below, with
each task or output having a verifiable indicator and provided a means of verification as shown in Table A.
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Output F: Capacity Buiiding and Development

Table A: Summary of Immediate objectives, veriflable Indicators and means of verification

Description

Verifiabls Indlcator

Means of Verification

Output A: Project Process Plan

Qutput B: Baseline
assessment report

Output C: Strategy Analysis
and Implementation Plan

| Output D: Draft Revised Vaal
Triangle Airshed Pricrity Area
Air Quatity Management Plan

A clear and unambiguous plan on how the project is fo be

conducted

s A comprehensive baseline assessment report with
verifiable Information

e VTAPA emlsslons Inventory (comprehensive
database/spreadsheets and GIS files)

¢ Disperslon modelling Input flles

Strategy Analysis and Implementation Plan with SMART

chjectives, clear activity descriptions, clear resource

requirements and indicators

A draft AQMP based on current, accurate and relevant

information that is Informed by best practica in the field of

air quality management. The AQMP should provide a

clean and practical plan to efficiently and effectively bring

alr quality In the area into sustainable compliance with

NAAQS within agreed timeframes

Project Process Flan approved by the
PSC/National Air Quality Officer
A baselina report approved by PSC

Strategy Analysis and Implementation
Plan

Draft plan published In the Gazetfe for
public comment
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Description Verifiable Indicator Means of Verification
OutputE: Fing Vaal Tangle A final ATMP based on current, accurale and relevant  Fian publishec in the Gazeffe.
Alrshed Priority Area Alr Information that Is Informed by best practice In the fleld of

Quallty Management Plan air quality management. The AQMP should provide a
clean and practical plan to efficlently and effectively bring
alr quality (n the erea into sustainable compllance with
NAAQS within agreed timeframes. The final AQMP would
take Into account public comments.
| Output F: Capacity [Active involvomen! of departmental staf In the Capacly bulding plan submitied to
Bullding/Development implementation of the project DFFE and progress reports

Notes: DFFE stands for Depariment of Forestry, Fishery and the Environment,, previously the Depariment of Environmental Affairs {DEA), and before that
the Dapartment of Environmental Affalrs end Tourlsm,(DEAT),

Assassment of the Flrst Generation VTAPA AQMP

The development of the AQMP followed a holistic approach due to the complex nature of eir quallty issues within the VTAPA,
and resulted In the Identification of management measures which, at the time, were thought to ensure improvement in the air
quality in the area over time.

At the time of the 2009 first generation VTAPA AQMP, the AQA had been in place for only five years with sections still under
development. Since then 22 publications agslsting with AQMP implementation have been gazetied.

The maln findings from the first generation AQMP

Limited amblent monitoring data were avallable at the time of the AQMP development and the Department of Environment,
Forestry and Fishery (DFFE) (previous DEAT and DEA) commissioned six ambient air quality stations in 2007. Avallable data
indlcatad elevated PMia concentrations over the largest part of the VTAPA with areas where SOz and ozone were high.
Dispersion modelling was used to determine the spatial extent of ambient concenfrations and relied on a first level emissions
Inventory. The emisslons Inventory included Industrial, power generation, domestic fuel buming, mining and vehicle emissions,
and focussed on criteria pollutants. Simulated ground level concantrations Indicated PMqo to be the main pollutant of concern
within the VTAPA resuliing in six priority areas or “hotspots®. These “hotspots” were primarily around industrial and residential
areas.

The 2009 Intervention strategies were based on the cause and effect relationehips using the Logical Framework Approach
{LFA). Elgven problem complexes were Identfied around which problem and associated objective frees were developed.
Emisslon problem complexes included: (i) Biomass Buming, {ii} Domestic Fuel Burning, (iii) Iron, Steel and FerroAlloys, (iv)
Mining, (v) Petrochemical, (vl) Power Generation, {vil} Small Indusfries, (viii) Transportation and {Ix) Waste Buming. Non-
emission problem complexes included (x) Govemment Capacly for Alr Quality Management, and (xi) Information
Management. Several interventions within each problem complex were expanded into action plans providing assumptions
associated with the intervention strategy, estimated costs, timeframes and indicator. Each industry had to develop a detailed
emlssion reduction strategy in support of the overall objectives of the Interventions. As an Interim indicator of performance,
and In the absence of the NAAQS at the time, alr quality objectives were determined for the VTAPA. At the time of the
implementation of the plan, there were sill limited capaclty and tschnical knowledge.

A medlum-term review of the first generation AQMP was conducted in 2013. Based on the status at the time, 46% of the set
interventions were successfully Implemented, 18% were In progress, 22% could not be achieved and 14% could not be

ascertained. The industrial stakeholders were found to have met thelr obligations to a larger degree than any of the other
seclors, with performance of govemment stakeholders and municipalities generally low or not ascertained. The Mult
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Stakeholder Reference Group (MSRG) members overall view was that inadequacy in capacity and the failure to achieve many
of the planned interventions and objectives were the main reasons for failing at implementing the VTAPA AQMP.

Second Generatlon AQMP Basellne Assessmant Findings

A background assessment covering the evaluation of ambient air quality in the VTAPA, an emission inventory representing
the year 2017, and associated dispersion modeliing results were conducted as part of the second generation AQMP. The
assessment provided a good understanding of the current state of air quality within the VTAPA and to some extent, the scurce
confributions to the ambient pollution levels. The preliminary results from a large-scale source apportionment study, cumently
In the final stages, provided the Iink befween source and receptor allowing for the Identfication of desired intervention

strategies.

The main finding thus far from the Source Apportionment Study (SAS) is that dust is the main source of PMo concentrations
within the VTAPA, with the maln sources contributing to PMzs still unaccountad for. The unaccounted fraction will be narrowad
down through use of the positive mafrix factorizatlon (PMF) model as well as industry profiling. Nonetheless, the contribution
from sulphates, domestic fusl burning, biomass buming, and vehicles were significant in all three campaigns.

Background Assessment

The background assessment used existing Information to assess the current state of alr In the VTAPA, as well as to understand
the geographical context of the priority area; the drivers of alr quality; and how the air quality has changed since the 2008
AQMP and the 2013 medium term review. Use was made of the 2011 Census data and the 2016 Community Survey statistics,
where the 2009 VTAPA AQMP study made use of the 2001 Census data. In 2001 the population was reperted to be 2 532 362,
increasing to 2 848 140 In 2011 and by afurther 10% in 2016 (3 127 907).

Emission Inventory

The emission inventory for the second generation VTAPA AQMP assessed available emissions data, quantified fugitive
emigsion sources, and identified gaps in the emission inventory. Two emission inventories were developed: one for the VTAPA
and one as a reglonal emission Inventory. The focus of the emigsion inventory was on criterla poliutants, especlally for the
industrial sources. The VTAPA emission inventory was used for management purposes, and the regional emission Inventory
was used for dispersion modelling.

Emissions were quantified for all main sources within the VTAPA, as well as sources from the surrounding areas to form input
into air quality modelling. Sources within the VTAPA Include:

o Industrial Sources: mostly stationary facllities operating under licenses or registration, of which the emissions are
reported to the authorities annually (Section 21 and Section 23 sources) and data reported en in the National
Atmospheric Emissions Inventory System (NAEIS) for the 2017 calendar year.

o Mining Sources: including two opencast mines (one doiomite and one coal) and one underground coal mine with
activity data reported on in NAEIS for the calendar year 2017.

e  Mobite Sources: use was made of the South African National Roads Agency Ltd (SANRAL) national counts for 2016
and GAUTRANS Gauteng Manual counts for 2015. A top-down and bottom-up approach was followed.

o Domestic Fuel Burning: Community Survey 2016 and Census 2011 data were used to proportionally disaggregate
national fuel consumption to provinclal and then small area level geographic unlts following both a fop-down (for
gas, paraffin and coal) and bottom-up (for wood) approach.

vl
THE SECOND GENERATION VAAL TRIANGLE AIRSHED PRIORITY AREA AIR QUALITY MANAGEMENT PLAN: FINAL PLAN

This gazette is also available free online at www.gpwonline.co.za




174 No. 44945 GOVERNMENT GAZETTE, 6 AUGUST 2021

o  Waste: open burning in residential areas was quantified basad on available information (no information was available
on landfills and wastewater treatment facllitles to quantify these emisslons).

o Windblown Dust: from mine waste facilities, product stockpiles, as well as ash storage facllities for large combustion
sources, excluding windblown dust from denuded areas.

e Blogenic YOC Emission: plants emiting numerous VOC compounds, primerily isoprene, were included.

»  Biomass Buming: Fire INventory (FINN) from National Center for Atmospheric Research (NCAR) data was extracted
for the year 2016 for large scale agricultural buming and natural fires,

o Airfialds: since thers are no major commarcial airports within the VTAPA, these were excluded.

o Agriculture: including mainly for its contribution to ammonia emissions used in the dispersion model.

Based on the quantified emissions, Industrial sources were the main confributors of SOz (89.8%) and NOx (93%) emissions
within the VTAPA. Moblle sourcas were the only other significant contributors to NOx emisslons at 7%. Total PMio emissions
were malnly a result of industrial operations (52%) followed by windblown dust (31%), with biomass buming third contributing
at 5%. For the sources for which PMzs emissions were reported and/or quantified, windblown dust was the main contributing
source (56%) followed by domestic fuel burning (29%). It should be noted that PMzsis under-reported in the NAEIS and hence
the emisslons would be higher. CO amissions were a result of domestic fuel burning {28%), mobile sources (27%), biomass
burning (26%) and indusfrial sources (19%). Biogenic VOC emissions were unsurprisingly the main contributor to NMVOC
emissions followed by biomass buming. Ammonla emission (NHs) sources were mainly {soll} blogenic, with contributions from
agriculture (87%) and to & lesser extent mobile sources (11%).

Compered to the 2009 and 2013 medium-term review Inventories, the total emissions within the VTAPA remained similer for
SOz but reduced significantly for NOx and PMso emissions, The 2017 emission inventory Is regarded more comprehensive
than the one for 2008,

Ambient Air Quallty Assessment

The amblent alr quality assessment made use of available ambient air quality data from the South African Alr Quality
Informetion System (SAAQIS), from District Municipalities and from industries. The DEA operates six ambient monitoring
stations within the VTAPA, located at Diepkloof, Sharpeville, Three Rivers, Zamdela, Kliprivier and Sebokeng. These stations
record meteorological parameters and ambient air quality concentrafions for SOz, NOx, PMie and PMzs. Data was obtained
from these stations for the period 2013-2015 to determine disperslon conditions and for the period 2007-2016 to assess
ambient air quality trends. In addition, data from the three Sasol ambient monitoring stations was obtained for the same period
as well as from the Eskom station and the four ArcelorMittal stations. The Sedibeng DM stations were not included since data
wes only available for one year (2017).

The maln findings were:

o There was some variability in wind fislds across the VTAPA monitaring stations, however a predominance of winds
from the north-easterly and north-westerly sectors were evident at all stations, with possible excaption of Eco Park,
where a south-easterly flow was dominant. Winds exceeding 4 m/s were more frequently recorded at Sharpeville,
Leitrim, and Eco Park. The Leltrim station recorded the least caim conditions (8%), while calm periods were most
frequent at the AJ Jacobs station (30%).

o Longterm trends, from 2007 to 2016, in SO2concentrations showad compliance with the National Ambient Air Quality
Standards (NAAQS) at most of the stations for most of the time. Trends in SOz concentrations over 10 years showed
small dacreases at Diepkloof, Zamdela, Randwater and Eco Park but slight Increases over time at Kliprivier, Three

vii
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Rivers and AJ Jacobs. Concentrations at Sebokeng, Sharpeville and Leitrim showed more annual variability and no
distinct long-term frends.

Annual average NOz concsnirations were non-compliant with the NAAQS at Diepkloof {all the years except 2011),
Kliprivier (2009 and 2010}, Sebokang (2015) and Sharpaville (2015). Hourly NOz concentrations were also non-
compliant with NAAQS at Sebokeng in 2015, with the lowest concentrations recorded at the Randwater station.
Monthly NO:z concentrations have decreased slightly at the Leitrim station, while concentrations have increased at
Diepkloof; Three Rivers; Zamdela; and AJ Jacobs stations. At the other stations ambient NO2 concentrations
remained the same.

PMyo concentrations were in exceedance of the NAAQS at most of the statlons for most of the years except at Eco
Park where annual PM1 has been compliant with NAAQS since the establishment of the station. The highest
concentrations were recorded at Zamdela.

Annual average PMz;s concentrations were in non-compliance with NAAQS, for most of the period assessed, except
for AJ Jacobs where no annual exceedances were noted between 2014 and 2016. AJ Jacobs and Three Rlvers had
the lowest annual average concentrations whereas Leitrim, Sharpeville, Kliprivier, and Sebokeng had the highest.
Annual average concentrations seem to have decreased at Diepkloof and Sebokeng but monthly average PMzs
concentrafions did not show substantive improvements with slight increases at Kliprivier, Sharpeville, Zamdela and
AJ Jacobs stafions.

Disparsion Modelling and Scenario Assessment

The CAMx chemical air quality model was used to simulate ambient air quality concentrations over the VTAPA, including
background sources outside the VTAPA boundary. The model also allows for primary and secondary pollutant fracking. The
same modelling domain was used as for the 2009 VTAPA AQMP, including the topographical data with an updata on the land-
use data including all air quality sensitive receptors within the study area.

PM1o

o

PMio concentrations were in general under-estimated compared to measured concentrations, primarily due to the
potential impact of much localized sources near stations.

High excesdances of the NAAQS {for both 24hr and annual averages) were simulated around industrial facilities,
mines and the old tailings areas in the City of Johannesburg (CoJ).

Exceedances of the NAAQS were also simuleted around high emitting residential fuel combustion areas.

The mode! showed reasonable performance even though PMzs concentrations were in general under-estimated in
comparison to measured results.

Exceedances for 24hr averages were simulated over most of VTAPA even with the under-estimation, with annual
means showing areas of impact around mines, tailings facilities and areas of heavy domestic fuel combustion.
Model simulations did not reflect the annual exceedances recorded at Sebokeng and Three Rivers.

The model did not simulate late evening and early morning peaks — this may be related to over-estimated wind

speed.

The model showed overall moderate performance with over-estimated SOz concentrations compared to measured
results due to over-estimated wind speed - tall stack impacts tend to dominate due to enhanced turbulence.
General modelled exceedances of the NAAQS were around Lethabo power station and Sasolburg.

viil
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NO:z
+  The modalling results generally pravided a good comparison to the measured values.
*  The modsl under-estimated at Diepkioof (Ben Naude Sirest fraffic) as the model did not capiure micro-scale
emisslons activity on roads around the menitoring station.
«  ltover-estimated at AJ Jacobs due to enhanced furbulence leading to Lethabo power-station and Sasol Sasolburg
plumes impacting ground level concentrations.
»  Higher concentrations were modelled around Sasolburg.

= Generally, the modelled results Indicted a good comparigon to the measured values.
*  The simulated 8-hour concentrations resulted in NAAQS exceedances over the majority of the VTAPA.
»  There was a zone of titration around Sasolburg where the concentrations were lower.

Model simulations indicated widespread exceedances of Os and PM over the majority of the VTAPA.

Source fracking was done for industry sources within and oufside the VTAPA, PM1q impacts within VTAPA were primarily due
to industries within VTAPA. Thers Is a regional aspect to O formation when related to the precursor contributing sources and
for the VTAPA there was a mixed contribution from local industry and those outside, but the outside sources seem to play a
larger role in O3 formation within the VTAPA,

VTAPA Heaith Study

Abaseline health assessment study was conducted in the VTAPA during 2013 and 2014. The study comprised of a community
survey In four communities and a child respiratory health study {Including lung function tests) in four schools within the
community study areas, as well as an assessment of human health risks resulting from exposure to alr poliution.

The main findings of the study may be summarised as follows:

o Ambisnt concentrations measured at DEA/South African Weather Sarvices (SAWS) stations in 2013 Indicated no
risk from SOz but indicated risk from NOz in Zamdela, PM1o was found to be a concam with highest concentrations
of PM1o recorded in Sharpeville during 2013

« From the community survey, risk factors for respiratory illnesses were mostly associated with energy use (coal for
cooking and parafiin for heating), overcrowding and hygiene practices (bumning or burying of refuse or failure to
regularly remove refuse) as well as lifestyle (active and passive smoking and alcohol use).

« The main conditions affecting vulnerability of areas to the effects of air pollution involved socio-economic conditions
and energy use. The main areas of vulnerability were north of the Sabokeng and Sharpeville monitoring stations
and south-east of the Zamdela monitoring station.

o Although the socio-economic conditions and exposure at the schools were similar, the odds of having chronic
symptoms (such as cough, wheeze and phlegm and asthma} were significantly higher at the school In Sharpeville.

There is reason for concern that air pollution in the VTAPA may be affecting child health.
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VTAPA Source Apportionment Study

The VTAPA SAS aims fo apportion the contribution of sources te the overall PMio and PMzs loading in the VTAPA. Three
sampling campaigns were initiatad to cover the winter, summer and spring months at four (4) strategically Identifled sltes
namely; Kliprivier, Sebokeng, Sharpville and Zamdsla in the VTAPA. The samples were analysed for chemical-, elemental-
and ionic composition and statistical models were used to apportion the various sources.

Preliminary results indicate:

» The NAAQS are fraquently exceeded at all four sites In summer, winter and spring, but it s significantly worse during
winter with PMso, PMz2sand SOz the main pollutants of concern.

e The coarse particulate fraction dominated both during daytime and night-time sampling periods, during all three
sampling campaigns.

¢ Elemental characterization of the summer and winter samples showed dust slements In the coarse particulate
fraction to be prominent during the day at all four sites. At Kliprivier and Sharpville, and to a lesser extent Zamdela,
indicators of combustion products were evident in the evenings in summer and winter. Motor vehicle elements were
higher in the coarse fraction at night at all four sites, in both seasons.

¢  Soluble Incrganic concentration loading showed inorganic content from crustal and anthropogenic activitles.

o  Source apportionment of the coarse particulate fraction indicated dust to be the dominant source, with sulphates
and nitrates secend.

o [ the fine fraction, the largest portion of cbserved mass is unresolved with sulphates and nitrates dominating at all
four sites during all three sampling campaigns.

The main finding thus far from the SAS is that dust is the main source of PM1g concentrations within the VTAPA, with the main
sources contributing to PM2s still unaccounted for. Nonetheless, the contribution from sulphates, domestic fuel burning,
biomass burning, and vehicles were significant in all three campaigns.

A qualitative waste buming survay conducted In Sharpeville highlighted the largae scale of local waste buming and veld fires
in this community and reinforces the strong need for improved acivity and emission factor data on burning.

GAINS modelling scenerio findings

The GAINS model was used to assess a set of emission reduction scenarios as a first screening to determine the potential
for reducing health impacts of air pollutants within the VTAPA. This is done by altering the energy activity mix and applying
abatement measures to different sectors.

For the scenarios, 2015 was taken as the baseline year with emission reduction pathways assessed in the medium-term {20-
year period). The sectors included in the GAINS modelling scenarics were:

« Domestic Fuel Burning — electrification of households; replacing coal with Liquefied Petroleum Gas (LPG) and
implementing low-smoke stoves, with LPG the option with the highest reduction in PMzs emissions.

s Industrial Sector - Implementation of fabric filters versus Elecirostatic Precipitators (ESPs) to control PM emissions;
controlling SOz emissions with flue gas {dry and wet) desulphurisation technologies and use of combustion
modification technologies to control NOx emissions.
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e Waste Seclor - increased municipal waste due to population growth with banning municipal waste buming the
preferred scenarlo.

s Transport Sector — implementation of Euro 5 and Euro 6 fus! standards In the transport sector, with Euro 6 having
the largest reduction in NOx emissions.

VTAPA Capaclty Bullding Plan

Capaoity for air quality management and confrol et National, Provincial and Local govemment levels were found to be
inadequats to ensure the successful implementation of the intervention plans and & capacity bullding plan was developed as
part of the AQMP. The air quality officers and relevant govemment officlale from the various municipalities within the VTAPA
identified the required skills to be developed and areas of Interast in air quality management. Training on emissions inventory
development, specifically for sources and activiiles within VTAPA, was the most sought-after skillsst requirement. A hands-
on training course focussing on the smaller sources {i.e. controlied emitters) within the VTAPA and providing additional
information in the development of the AQMP were conducted on the 18 and 20f June 2018 in Pretoria,

The strategic framework for capacity building covered:
e  Background to SA emissions inventory,

o Background to VTAPA emissions inventory,

o  Brief Introduction to sources and sinks (Industrial; mining; moblle; domestic fuel bumning; waste; windblown dust;
biogenetic VOC emissions; biomass and others),

o  Emissions inventory development, and

o A practical sesslon where each AQO had to Identify and collect the relevant information from at least three (3)
controlled emitiers or small sources within their jurisdiction, and the emissions for these were quantified during the
sesslon.

Strategy Analysis

Identifying appropriate strategies is important for the development of feasible interventions and based on the findings from the
bassling characterisation, the preliminary SAS results and the GAINS results, five problem complexes were Identified as the
maln contributors to the current air quallty situation in the VTAPA. These complexes are: i} industry; ii} vehicles; iii) windblown
dust; iv} waste burning and v) domestic fuel buming.

In order to gain an understanding around the sensitivity of ambient alr quality in the VTAPA to the various emission changes

{brought about by interventions), modelling was used to translate emlsslon scenarios fo changes In pollutant concentrations.
A summary of the scenarios is provided in Table B.
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Table B: Summary of emlsslon changes applled for the "new baseline™ and scenarios

Sector Basellne Scenarlo 2025 Scenario 2030
Industry 4. New Vaal open-cast coal mine ES 2020 for industry in Thkm MES 2020 for industry In 1km
emissions re-calculated based onthis  domaln domeln
throughput rate and the emission

factors for open cast mining in NAEIS.  (assumed industries already {assumed industries already
compliant, would not increase | compliant, would nof increase

2. Emissicns from Gryphon Tiles were | producfion and would remain production and would remain at

re-caleulated using MES, and Pegasus | at baseline emissions) baseline emissions)

Tile Factory emlsslons were corrected

basad on emisslon measurement

reports.

3, All other emissions as reported in

NAEIS.
Vehicles No change compared o baselin report | None ~ 100% of vehicle fleet are EURCS
compliant
Dust | No change compared to baseling report = Control Efflelency of 80% on all ~ Control Efficiency of 80% on all
TSFs TSFs
Waste buming | No change compared to baseline report | 39% reduction on basfine | 60% reduction on basefine
' Domestic | Nochange compared to bassline report | 53% reducilon on bassline 77% reduction on baseline

buming

The main findings from the scenario modelling are as follows:

e  Simulations indicate that through the scenario emission reductions, PM may be reduced to acceptable levels.
However, 24-hour PMz5 remains an igsue in the northern VTAPA.

e For NOz the baseline indicates that only the NAAQS for the annual average is exceeded around Sasolburg. The
reductions in the scenarios do not reduce this significantly. The majority of reductions in ambient are seen further
afield from Sasolburg.

e  Ozone remains problematic after both future scenarlos. This is primarily due to the region being VOC-iimlted and
amission reductions on NOx being moderate. It Is also possible the ozone issue involves transhoundary impacts into
and out of VTAPA; making it a regional management issue.

e  Further reductions in SOz are required since the 2020 MES will not ensure complianca. These are relevant for
Lethabo power-station and other industries around Wolwehcek, Diepkloof Zone 6 and north of Bophslong.

Xii
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Air Quality Management Actlons for the VTAPA

The objective for VTAPA Is

Compliance with NAAQS within the VTAPA though continuous AQM
implementation action and coordination by the various spheres of
government and all stakeholders

VTAPA Implementation Flan

Interventions for the VTAPA second generation AQMP was developed by means of a Stakeholder Consultation Workshop
that was held on the 13% of March 2019 in Vanderbijipark. A total of elght (8) sectors were identified for which specific
Interventions were developed to form pert of the Implementation plan. These intervention sectors, and the maln goal for that
intervention, are as follows:

1. industries and powsr generation / compliance monitoring and enforcement
Goal: All Listed Activities will be compliant with MES and fugitive emisslons would have reduced such as fo ensure
compliance with NAAQS.

2. Mining operations
Goal: By 2025, fance line monitoring to confirm compliance with NAAQS, spscifically for PMsg and PM2s, end NDCR.

3. Ash dumps and tallings storage facilities
Goal: By 2025, 80% reduction in windblown dust emissions enstiring compliance with NAAQS within the vicinify of
all ash dumps and tallings storage facilities.

4, Domestic fuel burning
Goal: By 2025, emissions from domestic fuel buming would have decreased by 50%, and with a further 25%
raduction by 2030 which would ansure compliance with NAAQS.

5. Domestic waste bumning
Goal: No informal waste buming by 2030.

6. Blomass buming
Goal: Reduced uncontrolled veld fires through veld management measures and quick response times.

7. Education and awareness
Goal: Increesed awarenass on air quality chellenges within the VTAPA.

8. Vehicle emissions
Goal: By 2025, reducs emissions from vehicles fo ensure complience with NAAQS near roads.

Implementation plans for each of thase intervention sectors are provided In the following tables where the interventions were
prioritised based on the significance of the problem necessitating the set intervention, the llkellhood of implementation, the
cost and the risks linked to the intarvention. Since detailed cost associated with each intervention can cnly be determined
through consultation with the various stakeholders®, an estimated cost category is indicated as Low (<R1,000,000); Medium
(R1,000,000 - R5,000,000) and High (>R6,000,000).

* It is noted that the AQMP lacks an accompanylng economic Impact assessment at a time when there are various other initiatives at
provincial and municipal level competing for the same resources. Allocatlon of funds and resources at initiative level is crucial for succassful
Implementation of the AQMP.

xli
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Potential Future Threats

Future threats in the area are regarded as risks associated with the implementation of the interventions which would jeopardise
the overall abjective of the AQMP. These threats can be summarised as follows:
o  Budgetary allocations or lack of provision to be inadequate to achleve goals;
s Avallable control technology found to be unfeasible;
+  Political buy-in from decision making powers lacking resulting in lack of planning and budgetary constraints;
e Too many interventions, with some not clearly defined (also economic factors that could hamper certain
intervantion);
e [nterventions at National fevel that are outside the control of the Local Municipality to implement;
s  Constraints in human resource capacity for AQMP implementation — number of people and technical competency
{insufficient follow-up};
e Political buy-in from decision making powers lacking resulting in lack of planning and budgetary constraints;
¢  Enforcement - no consequences or penalties for falling to Implement the set Interventions; and
o Inadequate msthods in creating public awareness.

Monitoring and Evaluation

One of the most important indicators for AQMP success is a decrease in alr pollutant concentrations. In order to monitor
progress, measurements of pollutants must be analysed in order to understand the ultimate impact from interventions. With
the locations of the current monitoring stations mainly within low income ssttiements, it is likely that only improvements as a
result of intarventions on domestic fuel buming and domestic waste burning would be reflected in the ambient monitoring data.
Conducting amblent monitoring at locations within the more formal settiements, away from main Influencing sources but within
the main impact area of the VTAPA should show improvements from other Interventlons almed at reduclng emissions from:
vehicles, indusfry (ie. 2020 MES) and mining. Passive sampling campaigns are recommended for this purpose to be
conductsed bi-annually, one campaign in winter and one in summer. Two locations are proposed: one in the southern part of
Vanderbijipark and one to the north of Vereeniging. These campaigns will also serve to monitor impacts on regional air quality.

Update of the VTAPA Second Goneration Emissions inventory

As part of regular monitoring and evaluation, the second generation VTAPA emissions inventory will have fo be continuously
updated. The update should include, as a minimum, the identification and quantification of all Controlled Emitters and Small
Stationary Sources in the region as well as updating information on the fuel use for domestic fuel buming consumption, record
waste burning activiies and identify exposed araas within residential areas that can give rise to windblown dust. This will
further enable the Air Quality Officers to fulfil their legal obligation and ensure a successful implementation of the second
generation VTAPA AQMP.

Staksholder Engagement
There are several forums in place in the VTAPA to ensure inter-governmental communication and cooperation’s as well as

engagement with various stakeholders. These forums should be used optimally fo ensure the successful and confinuous and
successful implementation of the VTAPA second generation AQMP. Action for these forums could include:
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e MSRG should continue to mest bi-annually but with focus on Information communication and awareness ralsing,
track clear targets for implementation and hold responslble parties accountable for non-performance;

o ITT quarterly meetings should serve as interim follow-ups on specific actions should be consequencss for actions
not taken;

s VTAPA Authorities bl-annually meeting should set clear targets with implementation imeframes and accountabllity
for non-performance; and

o  DFFE remains responsible for enforcement and accountable for non-performance.

Review of VTAPA Implementation Plan

Progress on the implementation of the VTAPA second generation AQMP should be clossly monitored, with an internal review
at the end of each financial year where the interventions should be re-defined if needed and re-prioritised. The AQMP should
ba reviewed within five years of publication.
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1 INTRGDUCTION

The Vasl Triangle Airshed was declared a priorlly area in April 2006 (Govemment Gazetis Notice No. 365 of 21 April 2006,
as amended by Notice 711 of 17 August 2007) by the then Minister of Environmental Affairs and Tourism and was the first Alr
Quality Priority Area in South Africa due to concem for elevated pollutant concanfrations within the erea, specifically
particulates (Figure 1). An Air Quality Management Plan (AQMP), providing detailed Intervention strategies, was developed
for the Vaal Triangle Airshed Priority Area (VTAPA) between 2007 and 2009, with the final plan published on 29 May 2006
{Govemment Gazette No. 32254). In 2013, the AQMP was reviewed with the objective to establish an updated understanding
of the alr quality status in the VTAPA and to inform strategies that will ensure improvement in alr quality in the area. The alm
of the second generation AQMP is to characteriga the baseline after seven years and determine the improvement, if any, that
resulted from the implementation of the 2003 AQMP, This second generation AQMP alms to establish new strategles and
intervention plans, basad on a better understanding of the cause and effect relationships, that will ensure further improvement
and eventual compliance within the area.

The VTAPA encompasses: a porilon of the City of Johannesburg Municipality, as well as Emfuleni, Midvaal, and Metsimaholo
Local municipalities (Figure 2).

i)

* ' “ VEAPA Maragenert Pan

-

Fr

i

VTAPA axtent

" Cooiete Dysien: OGS W35 1684
Dt WGS 954

Ucils: Dagree

AT,

P

iahisa !
T

g 1
B B TFEAT WA ESDa Wi T

Figure 1: Demarcation of the Vaal Triangle Alr-shed Pric:ity Area
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Figure 2: Local, District, and Metropolitan Municipalities Included in the VTAPA

11 Methodolegical Approaqh for the Development of a Second Generation Vaal Trlangle Alrshed Friority Area
Air Quality Management Plan

The development of a Second Generation VTAPA AQMP was done in six (6} phases as summerised in Table 1 and briefly
described in the subsections to follow. Each task or output had a verifiable indicator and provide a means of verification.

Table 1: Summary of Inmadiate objectives, verifiable indicators and means of verification

| Description | Verifiable Indicator Means of Verlfication
| Output A: Project Process Plan | A clear and unambiguous plan on how the projectis tobe = Project Process Plan approved by the
| conducted PSCiNational Air Quality Officer

| 1 +

Output B: Basellne = Acomprehensive baseline assessment report wih A basline report approved by PSC

agsassment report verffible information

s VTAPA emisslons Inventory (comprehensive
database/spreadsheets and GIS files)

o Dispersion modelling input files
' Oulput C: Strategy Analysls ~ Strategy Analysis and Implementation Plan with SMART = Strategy Analysis and Implementation
and Implementation Plan objectives, clear activity descriptions, clear resource Plan
requirements and indicators
Output D: Draft Revised Vaal A draft AQMP based on current, accurate and relevant  Draft plan published in the Gazette for
Triangle Airshed Priority Area  information that is informed by best practice in the field of | public comment
Air Quality Management Plan  air quality management. The AQMP should provide a
claan and practical plan to efficiently and effectively bring
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Description Verifiable indicator Means of Verification

ar quality in e area into suslainable compliance wilh

NAAQS within agreed timeframes
Output E: Final Vaal Triangle | A final AQMP based on current, accurate and relevant | Plan published In the Gazetfo.
Airshed Priority Area Alr information that Is Informad by best practice in the field of

Quallty Management Plan air qualty management. The AQMP should provide a

clean and practical plan to efficlently and effectively bring

glr quallty In the area info sustainable compliance with

NAAQS within agread timeframes. The final AGMP would

{ake into account publlc comments.
Output F: Capacity | Active involvement of doparimental staff in the Capaciy bullding plan submitied to
Building/Development implementation of the project DFFE and progress reports

Notas: DFFE stands for the Department of Environment, Forestry and Fishery, previously the Department of Environmental Affairs (DEA)
1.1.1  Oulput A: Project process plen

The Project Process Plan gave clear form, context and focus to the project and set the direction, guidance to the general
process needed to reach the ultimate goal of the project, including a timeline of each of the critical phases in the project
indicating key milestones.

1.1.2  OQuiput B: Baseline assessment report

The VTAPA baseline characterisation, which provides the foundatlon for the development of the AQMP, has been
characterised and reported on with the main findings provided in Section 3 (DEA, 2019). These findings, together with the
Source Apportionment study's {SAS) preliminary findings Informed the sirategy analysls and intervention plan, described in
Section 4.

The emisslon inventory for VTAPA assessed available emisgions data, quantified fugilive emission sources, and identified
gaps in the emission Inventory. The focus of the emission inventory was on criteria pollutants, including particulate matter
{PMioand PMzs), sulfur dioxde (SOz2) and oxides of nitrogen (NO2). All sources of emissions within the VTAPA, including
industry, mining, residential areas, public areas and natural sourcss, were Identified and quantified where information was
available. Two emisslon inventories were developed: one for the VTAPA and one as & reglonal emission inventory. The VTAPA
emiesion Inventory was used for management purposes, and the reglonal emission inventory was used for dispersion
modelling.

The amblent air quality assessment made use of avallable ambient eir quality data from SAAQIS (South African Air Quality
Information System), from District Municipalities and from industries. Data was obtained from these stations for the period
2013-2015 to determine dispersion conditions and for the perlod 2007-2016 to assess ambient air guallty rends.

The CAMx chemical air quality mocel was used to simulate ambient air quallty concentrations over the VTAPA, including

- background sources outside the VTAPA boundary. The model also allows for primary and secondary pollutant tracking. The
same modelling domaln was used as for the 2009 VTAPA AQGMP, Including the topographical data with an update on the land-
use data including all air quality sensitive receplors within the study area.
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Preliminary results from the VTAPA Source Apportionment Study (SAS), which is currently being finalised, were integrated
into the baseline assessment to inform the cause and effect relationship. The findings from a baseline health assessment
study conducted in the VTAPA during 2013 and 2014, wers also assessed and included.

1.1.3  Output C: Strategy Analysis and implementation plan

The Second Generation VTAPA baseline assessment, together with the preliminary results from the SAS and the findings
from the VTAPA baseline health assessment were used to idenfify the main sectors and associated activities for which
interventions needed to bs developad. The GAINS madel was run for a set of intervention scenarios, based on the same
emission invantory used In the VTATA baseline assessment with the alm to provide an Indication of the expected air quality
improvement associated with a specific intervention, as well as the cost benefit thereof. Up to three scenarios were selected
for each source group. These selected interventions were then modelled using the VTAPA CAMx model to assess the air
quality improvement these interventions are likely to provide.

The strategy analysis was conducted during a workshop with all the relevant stakeholders. The outcome will be action plans
for implementation within a set timeframe

The interventions were revised and finalised based on comments received from the VTAPA Stakeholders. A high-level risk
assessment was conducted for these Interventions on the probability of not achleving the desired aim of ensuring amblent air
quality improvement within the VTAPA.

1.1.4  Output D: Draft Second Generation Vaal Triangle Airshed Priority Area Air Quality Management Plan

The Draft AQMP provides a review of the First Generation VTAPA AQMP findings and interventions to Indicate the progress,
If any, and inform the Second Generation AQMP. The key aspects from the second generation Baseline Assessment and the
Strategy Analysis are provided to explain the intervention descriptions and inform the development of the Implementation
Plan.

The Draft Second Generation AQMP will be published for publlc comments before being finalised.
1.1.5  CQutput E: Final Vaal Triangle Airshed Priority Area Air Quality Management Plan

The final AQMP based on current, accurate and relevant informaticn that is informed by best practice in the field of air quality
management, will ba completed once the public comments on the Draft AQMP have been addressed. The aim of the AQMP
is to provide a clean and practical plan to efficiently and effectively bring air quality in the area into sustainable compliance
with National Ambient Air Quality Standards (NAAQS) within agreed timeframes.

146 Culput F: Capacfly Building/Development

The capacity building plan was developed based upon the skills and interests of the assigned cfficials. The plan for capacity
development includes a hands-on fraining course for the most desired AQMP Implementation activity. A senior member of the
team guided the participants through the pracess followed. In addition, there were hands-on exercises that assisted with the
overall AQMP development. This assisted the officials in not only understanding the process, but in understanding how and
why assumptions are made, and what data are needed for the implementation of the AQMP
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Output F: Capacity Building and Development

Figure 3: AQMP development process flow
12  Air Quality Legislation and Reguiatory Requirements

The National Environmental Management: Air Quality Act (hereafter “the Act” or NEM: AQA) (Act No. 39 of 2004) sets out to
protect the environment by providing reasonable measures for: (i) the protaction and enhancement of the quality of air in the
Republic; (ii) the prevention of air pollution and ecological degradafion; and (fii) securing ecologleally sustainable development
while promoting justifiable economic and soclal development. These chjectives give effect o section 24 (b} of the Constitution
In order to enhance the quality of ambient air for the saka of securing an environment that is not harmful to the health and
well-bsing of the people.

The Act Is spectfic to what an air quality management plan must achieve. These include Improvement of air quality; reducing
negative impacts on human heelth and the environment; addressing the effects of fossil fuels In residential applications;
addressing the sffects of emissions from Industrial sources and from any point or non-point sources of air pollution;
implementing the Republic's obligations in respect of intsrnational agreements; and glving effect to best practice in air quality
management. The Act also provides for regulations thet may be made for Implementing and enforcing approved pricrity area
AQMPs Including, amongst others, funding arrangements; measures to facllitate compliance and regular review.

The Act makes provision for the declaration and setting of standards for confrolled emitiers and controlled fuels, as well as
the control of dust, noise and offensive odours. The Department of Environment, Forestry and Fisheries (DFFE) Manual for
Alr Quality Management Planning (2008) furthermore recommands that, in addition to the NEM: AQA, other legislation be
consulted in the goal setting processes of developing an AQMP.

1.2.1  Changes/n Leglslation since the publication of the 2008 VTAPA AQMP

At the ime of the 2000 first generation VTAPA AQMP, sections of the AQA wers still under development. Publications
applicable to the VTAPA after May 2009 include (not In order of publication):

» National Framework Second Generation (Notice 919, Government Gazette (GG) 37078 of 26 Nov 2013), and Third
Generation (Notice 1144 GG 41998 of 26 Oct 2018)

+ National Ambient Air Quality Standards (NAAQS) (Notice 1210 GG 32186 of 24 Dec 2009)
+  NAAQS for PMzs (Notice 486 GG 35463 of 29 Jun 2012)
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National Dust Control Regulations {NDCR) (Notice R827 GG 36974 of 1 Nov 2013) and draft change in regulations
{Notice 517 GG 41650 of 256 May 2018)

Minimum National Emission Standards (NMES) (Notice 893 GG 37054 of 22 Nov 2013}

A new Atmospheric Emission License (AEL) application requires an Environmental Impact Assessment (EIA) (GG
38282 of 4 Dac 2012) and NEMA s24 applies

Reporting requirements for AEL holders (Notice R823 GG 38633 of 2 Apr 2014)

Regulations for Air Impact Report (AIR) (Notice R533, GG 37084 of 11 Jul 2014) and amendments fo this (Notice
R284 GG 38833 of 2 Apr 2015)

Administrative fines for operating without an AEL (Notice 332 GG 39833 of 18 Mar 2016)

NEM: AQ Amendment Act 2014 (Notice 390, GG 37666 of 14 May 2014) pertaining mostly to administration changes
Regulations regarding Air Dispersion Modelling (Notice 589, GG 37804 of 2 Jul 2010}

Modoal air quality management by-law for municipalities (Notice 578, GG 33342 of 2 Jul 201G}

Section 23 small boilers as controlled emitters (Notice 831, GG 36973 of 1 Nov 2013)

Section 23 temporary asphalt plants as contrelled emitters (Notice 1138, GG 37062 of 29 Nov 2013)

Section 23 small-scale char and charcoal plants as controlled emitters (Notice 802, GG 39220 of 18 Sept 2015)
Air Quality Offsets guideline (Nofice 333, GG 39833 of 18 Mar 2016)

Draft strategy to address &ir pollution in dense low-income settlements {Notice 356, GG 40088 of 24 Jun 2016)
Regulations for declaring Greenhouse gas (GHG) priority pollutants (Notica 710, GG 40968 of 12 Jul 2017)

Regulations for GHG emitters >100,000 ton per annum in a number of indusirial sectors fo report (Notice 712, GG
40966 of 12 Jul 2017)

Pollution Prevention Plan (PPP) regulations (Notice 712, GG 40996 of 21 Jul 2017)

Regulations for GHG reporting using Naticnal Atmospheric Emission Inventory System (NAEIS) (Notice 275, GG
40762 of 3 Apr 2017)

The Ministar may establish a National Air Quality Advisory Gommittee under the Nafional Environmental Advisory
Forum (Notice 245, GG 40733 of 31 Mar 2017)

National Ambient Alr Quality Slandards

Air quallty guldelines and standards are fundamental to effective alr quality management, providing the link between the source
of atmospheric emissions and the user of that air at the downstream receptor site. The ambient air quality standards and
guideline values indicate safe daily exposure levels for most of the population.

National Ambient Alr Quality Standards (NAAQS) for criteria pollutants are listed in Table 2 (Govemment Gazette No. 35463).
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Table 2: South African National Ambient Air Quallty Standards

Substance | Molecular  Averaging period  Concentration limit = Frequency of Compllance date®
formula / {pg m?) exceedanceit)
notation

Sulfur dioxide S0z 10 minutes 500 526 Currently enforcaable

1 hour 350 88 Currently enforcaable

24 hours 125 4 | Currently enforceable

1year 50 ' . Currenly enforceable

Nitrogen NO: 1 hour ' 200 ' 88 ' Currently enforceable

dioide 1 year 40 - Currently enforceable

Particulate PM1o 24 hours 75 4 Currenty enforcaable

matter 1 year 40 Currently enforceable
Fine PMzs 24 hours 40 4 1 Jan 2016 - 31 Dec 2029

paricuizte % 1 Jan 2030
1 year 20 1 Jan 2016 - 31 Dec 2029
. 15 1 Jan 2030

Ozone O 8 hours (running) 120 _ 1 _ Currently enforceable

Benzene | GCeHs 1 year § - Currently enforceable

Lead Pb 1 year 05 ' - Currently enforcaable

Carbon o fhour | 30000 | 8 Currentyenforceable

mencida 8 hours (besed on 10000 1 Currently enforceble

1-hourly averages)

Notas: (a) The number of averaging periods where exceedance of limit is acceptable,
{b) Date after which concentration imits become enforceable.

1.2.3  National Dust Control Regulations
The National Dust Control Regulations (NDCR) prescribe general measures for the control of dust In all areas Including
rasidential and light commerclal areas (Government Gazette No, 36974 and No, 41850). The standard for acceptable dustfall

rates is set out in Table 3.

Table 3: Acceptable dustfall rates

Restriction Area Dustfall Rate Permitted Frequency of Exceeding Dustfall Rate
(mgim?.day, 30-day average)
Residentia! area D<600 Two In a year, not sequential months
Non-residential area ' 600<D<1200 [ Two in a year, not sequential months

124  Section 21 - Lisfed activities

Industrial and materials processing activities that are llkely to, or currently, result in atmospheric emissions are required to
apply for atmospheric emissions licenses (AEL). The activities are classified into ten categories (and sub-categories) in the
Govemment Gazette No.: 37054 (2013):

s  Category 1: Combustion installations

»  Catagory 2: Patroleum Industry, the production of gaseous and liquid fusls as well as petrochemicals from crude oil,
coal gas or blomass
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e Category 3: Carbonization and Coal Gasification

o  Category 4: Metallurgical Industry

e Category 5: Mineral Processing, Storage and Handling

¢ Category 6: Organic Chemicals Industry

e Category 7: Inorganic Chemicals Industry

e  Category 8: Thermal Treatment of Hazardous and General Waste

e Category 9: Pulp and Paper Manufacturing Activities, Including By-Producis Recovery
e  Category 10: Animal Matter Processing

1.25  Section 23~ Controiled Emitters

Controlied emitters, as per Section 23(1) of NEM: AQA, include:
o any small boiler with a design capacity exceeding 10 MW but less than 50 MW net heat input per unit, based on the
lower calorific value used;
» any temporary asphalt plants producing mixtures of aggregate and tar (or bitumen) for road surfacing purposes; and
o  any small-scale char or charcoal plants.

Saction 23 of the Act provides for reglstration and reporting requirements; fuel use; emisslon standards for these controlled
emitters; and appropriate operating condltions.

1.26  Reporting of Atmospheric Emissions
The National Atmospheric Emission Reporting Regulations (Government Gazette No. 38633) came into effect on 2 April 2015,

The purpose is o regulate the reporting of data and information from identified point, non-point and mobile sources of
atmospheric emissions to an internet based NAEIS. Its objective is to provide all stakeholders with relevant, up to date and
accurate information on South Africa's emissions profile for informed decision making.

Emission sources and data providers are classified according to groups:

o  Group A: “Listed activity published in terms of section 21(1) of the Act’. Emission reports from Group A must be
made in the format required for NAEIS and should be in accordance with the AEL or provisional AEL.

e Group B: “Controlled emitter declared in terms of section 23(1) of the Act’. Emission reports must include any
information that is required to be reparted In ferms of the notice published In the Gazsfte in terms of section 23 of
the Act.

e Group C: “Mines” where emission reports must be made in the format required in NAEIS.

After registration on NAEIS the facility or their data provider must submit the required information for the preceding calendar
year to the NAEIS by 31 March of each year.
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2 THEFIRST GENERATION VTAPA AQMP

The devslopment of the first generation AQMP followed & holistic approach due to the complex nature of air quality issues
within the VTAPA, and resulted in the identification of management measures which, at the time, was thought to ensure
improvement in the air quality in the area over time.

During the development of the inifial VTAPA AQMP and even at the ime of publication in 2009, no published NAAQS and
MES were available.

21 Amblent Alr Quallty Data as Recorded In the First Generation VTAPA AQMP

The Department of Environment, Forestry and Fishery (DFFE) ambient air quality stations were commissioned between
February and March 2007 and had limited data available at the time of the study. Use was thus made of ambient air quality
data obtained from the mefropolitan municipality stations. Ambient monitored data were obtained from the Jabavu (Soweto)
and Orange Farm stations (City of Johannesburg) measuring ambient concentrations of PMioand SO: since mid-2004. Data
from the Sedibeng District Municipality stations in Meyerton (Midvaal Local Municipality} and Vanderbijlpark (Emfuleni Local
Municipality) measuring NOz SOz Os, CO (at both) and NO, NOx, PMso at Meysrton and benzens, toluene and xylena at
Vanderbijlpark were not used due to poor data availabllity and quallty. Ambient monitoring data from industrial sites Included
the Eskom Makalu station (decommissioned end of 2004), the five Sasol Statlons and three ArcelorMittal Stations.

Based on the available monitoring data, the main findings are summarised as follows:

»  PMyo concentrations were found to be elavated over the largest part of the VTAPA, particularly in residential areas
where domestic coal buming occurs and areas neighboring major indusirial operations.

s S0z concentrations showad reduction over the period 2004 to 2006 but sevaral exceadances occurred at Jabavu
and Orange Farm and in Sasolburg.

o NO2 concentrations were low with a seasonal signature over the VTAPA.

o CO concentrations were considered to be Insignificant in the VTAPA at the time.

+ Ozona concentrations were elevated in areas surrounding major industrial operations.

22  Predicted Ambient Air Quallty Data within the Vaal Triangle

Based on limited ambient air quality data at the time, dispersion modelling (the US.EPA approved CALMET/CALPUFF suite
of models) was used to determins the spatial extand of the ambient concentrations within the VTAPA. From the modelling
resulfs, “hot spot” zones or focus areas were established.

A first level emlsgions Inventory for the VTAPA was compiled based on informatlon recsived through questionnaires,
Environmental Impact Assessment (EIA) reports and other public documents. Sources included Industrial, power generation,
domestic fuel burning, mining and vehicle emissions. Criteria pollutants formed the focus of the impact assessment, with
emissions of PMso, SO2 and NOx accounted for.

Simulated ground level concentrations indicated PM1ofo be the main pollutant of concern within the VTAPA and six (6) priority
areas were identified based on highest PM1o concentration zones or *hotspots® (Flgure 4). The areas were alsc selected to
correspond with impact zones due to acute exposures to SCz and NOz The sensitive receplors together wiih the emission
sources and malin pollutants of concern are provided in Table 4 for each of the fdentified pricrity zones.
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Figure 4: Six priority “hotspot” areas identified within the VTAPA based on predicted PMyw ground level
concentrations
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Table 4; Priority “hotspot™ zones Indlcating the senslitlve receptors within and the maln contributing sources

Senshtive Receplors within | Emisslon Sources within the Additional sources not Pollutants of
g s Zone Zone quantified and Included concern
1 Residential areas of Industrial activities {viz, Sasol, | Agricultural activities and PMio, S0z and NOz
Sasolburg, Zamdela and Omnla and Natref), mining blomass buming HaS, VOCs
Coalbrook activiies (viz. Sigma Colliery) and
domestic fuel burning
2 | Loceted Just south of the | Mining activities (viz. New Vaal Agriculfural activities and PMio, SO2,NOz,
residential area of Colliery), power generatlon {viz. water freatment works' which
Vereeniging - no residential | Lethabo Power Station) and other ~ may result in odour Impacts
areas Included in this zone Industrial activitles
but potential for
environmental impacts
3 | Developments of Industrial activities {viz. Iron and | Industrial activities just north ' PMy0, SO2 NOzand
Vanderbljipark and Stes! process (ArcelorMittal and | of ArcelorMittal (a ceramics odours, Ozone,
Sebokeng Davsteel), commerclal bollers and | menufecturing facliity, a VOCs
other smaller industrial activilles), | brickwork and a quarry),
and domestlc fusl buming water treatment works,
blomass buming and
agricultural activities
4 Residential developments of | Industrial activitles (viz. Agricultural acivities and | PMg, SOz and NO¢,
Vereeniging and Meyerton ArcelorMittal Vaal Works, large areas of biomass Ozone, VOCs
ArcelorMittal Klip Works, buming
Metalloys, commercial bollers,
and other small industrial
activitles) and domestic fuel
buming
5 | Residential developments of  Domestic fuel buming | Large areas of biomass PMo, S0z and NOz,
Orange Farm, Evaton and burning VOOCs
Ennerdale
(] Resldentlal area of Sowetc | Domestic fuel buming Windblown dust from gold PMio, SOz and NO,
tatings deme vOCs
23  Capacity Assessment

In 2009, the capacity assessment indicated a lack of communication between the various spheres of government (National,
Provincial and Local) and batween municipal departments resulting in duplication of work and the neglect of certain functions.
At municipal level, systams and procedures for the implementation of the AGMP wers found to be inadequate. It should be
noted that at the time of the VTAPA AQMP publicetion, the AQA was In place for five years and the DFFE were in the process
of building capacity for the implementation of the various components of the AQA. Also, at the time, air quality management
at municipal level was the responsibliity of Environmental Health Practitioners and not dedicated air quality officers and

officials.

"
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24  VTAPA AQMP Intervention Strategy

The 2009 intervention strategies were based on the cause and effect relationships using the Logical Framework Approach
(LFA). The main problems and critical gaps associated with air quality and the management thereof were based on the
identified priority "hotspot” zones and Initial characterisation of the existing situation in the VTAPA, Eleven problsm co'mplexss
were identified around which problem and assoclated objectives frees were developed. Emission problem complexes identified
included: (i) Biomass Burning, (ii) Domestic Fuel Burning, (iii} Iron, Steel and FerroAlloys, (iv) Mining, (v) Petrochemical, {vi)
Power Generation, (vil) Small Industries, (viii) Transportation and {ix) Waste Buming. Non-emission problem complexss
identified included (x) Government Capacity for Alr Quallty Management, and (xi} Information Management.

A strategy analysis followed to develop feasible interventions addressing the eleven problem complexes. These interventions
also incorporated suggestions from stakeholders within the VTAPA which were received during a two-day workshop. General
concems voiced by stakeholders were incorporated into the intervention strategies in the short and medium term. The main
concems Included:

s Theair quality targst Is based on a single exceedancs of the VTAPA Ambient Air Quality Objectives (as per Individual
pollutant). It is however prudent that the management plan provides clear and unambiguous targets and timelines
in which these must be achieved.

e PMzsis a concem given the fine fraction of the particulates posing a larger health risk than PMso. The VTAPA AQMP
only addressed PMio and should Include PMas ambient monitoring to adequately protect human health within
VTAPA. Metal analysis should also be included.

e The ambient air quality must be improved beyond the Ambient Air Quality Standards to allow room for future
development in the area. This is necessary for economic growth, development and employment opportunities.

s Lenient timeframes for intervention strategies and reduction plans will result in the plan not achieving its main
objactive, i.e. to ensure that, once the plan Is implemented, the air quality within the area will effectively and efficlently
be brought info sustainable compliance.

e Indoor combustion sources, specifically the use of paraffin, should be discouraged.

A number of interventions within each problem complex were expanded into action plans providing assumptions associated
with the intervention strategy, estimated costs, timeframes and indlcator. Each industry had to develop a detelled emlssion
reduction strategy that supported the overall objectives of the interventions. As an interim indicator of psrformance, and in the
absence of the NAAQS at the time, air quality objectives were determined for the VTAPA. These were in line with the later
published NAAQS.

25  VTAPA First Generation AQMP Implementation Review
During the medium-term review of the 2009 VTAPA AQMP in 2013, the implementation status of the VTAPA First Generation

AQMP, as it was in 2013, was reported on. The barriers and challenges of implementation was based on interactive
discussions with the MSRG members. This is summarised in Table 5.

12

THE SECOND GENERATICN VAAL TRIANGLE AIRSHED PRIORITY AREA AIR QUALITY MANAGEMENT PLAN: FINAL PLAN

This gazette is also available free online at www.gpwonline.co.za




210 No. 44945

GOVERNMENT GAZETTE, 6 AUGUST 2021

Table §: Barrlers and challenges to implementation

BarrlersiChallenges

Observations and Recommendations

Economic conditions

Teething problems

Accountability

Specific timellines

Consequence for
norHmplementers

Insuffictent follow-up

Insufficlent capacity |
and tumover of
implementers
FormalANritien
reporting and gap
analysis required.

Information
communication and
awareness

Inadequate political
buy-n from declsion

making powers.

The Implementation of the VTAPA AQMP commenced during the time when the global economic condltions
were not favourable for certaln interventions. This Implled that some of the key Intervention that requires huge
Investments could not be fully Implemented.

| The VTAPA AQMP was the first priority area AGMP and one of the first AQMP s developed in the AQA regime.

As one of the first AQMPs, thers ware lots of new leamings both In terms of AQMP development and

implementation.

+  Clear accountabllity is required to ensurs that commitments are fulfilled. It Is necessary for stakeholders
to be accountable by way of enforceable key performance indicators that Include responsibilities assigned
in terms of the AQMP.

o Specific champlons are required that will motivate,

« To progress and be accountable for achievement of the actlons assigned to them.

Deadlines need to ba SMART (Simple, Measurable, Achievable, Reallstic and Time-Bound) In order to

facllitate planning and implementation by the varlous responsible stakeholders. Some of the interventions

were either not clear or were reflected as on —going without speclfic indication on how o measure and report
on such on-golng projects.

| Specific stakeholders have made commitments almed at reducing emisslons and improving alr quallty, Sugh

commitments formed part of the AQMP intervention strategles. However, thers was no clear consequences

for non-implementation of such commitments.

More fraquent and specific follow-up is required with regards to implementation and meeting deadlines.

Stakeholders must be required fo provide specific fesdback to the various forums such as the MSRG, the

[TTs and institutional reperting structures.

A comprehenslve capacity assessment and subsequent tralning needs analysls was required. Individual training

and development must ba developed and Implemented to ansure thet authorities have the skills and knowledge

to Implement the AQMP.

»  Formal reporting is required from all stakeholders and tmplementers, through the forums available - MSRG, '
ITTs etc. A lack of formal reporting implies that outstanding issues and/or non-performance are not noted
timeously and thus not attended to effectively as well.

«  Wiltien reporting required to ensure timeously attention fo effect required intervention

o Although various publicity and awareness campaigns were In progress, the general impression of various

MSRG members was that the effact is lmited, and greater effort Is required to affect more pronounced
public awareness.

s  Improved public awareness may in turn bolster political buy-in.

e A lack of polltical buy-n appeared to be significant, particularly at the local government level as these
manifests liself In a lack of resources {human and tachnical) required to achleve the cbligations of these
stakeholders in terms of the AQMP. Strengthening of municipal budgeting and planning was needed.

» [t was recommended that the DFFE partner with municlpaliiles in raising awareness of the Importance of
the AQMP and ts objectives for the health and wall-bsing of the affected communities, and the wider
poiential economic Impacts {present and future) of faltura to sucesssfully implement the plan. This in terms
of not only community health and well-belng but also economic expanslon constraints due o the significant
baseline alr pollutent load.
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Recommendations at the time to strengthen the working groups included:

Re-arrangement of the ITTs by geographical grouping and per problem complex as this facilitates interaction and
engures that the efforts of the TTs are targeted and relevant to the issues and interventions required within their
specific geographical reglons;

Regular and standardized reporting required;

Monthiy meeting of ITTs;

SOPs for reporting;

Clear planning and communication of the objectlives and requirements for individuals within the ITTs;

A review of the terms of reference to produce clear and speclfic terms of reference based on AQMP; and

Specific feedback required at [TT meetings.

The following support ifems and issues and requests were identified through the MSRG:

DFFE must be accountable for inaction;

DFFE to support CBOs/Civil society with logistical and material support, where possible;

Enforcament assistance for local and provincial government,

Assist municipality in mofivation for appointment of AQOs and air quality management functions in terms of
NEMAQA; and,

DFFE to facilitate a forum for AQMP review/discusslon/report back with political powers.

The implementation status of the action plans for the eleven problem complexes were also assessed as part of the 2013
medium-term review and the findings are summarised in Table 6 for the Emission Problem Complexes and Table 7 for the
Non-emissions Problem Complexes. The comprehensive action plans with the implementation status are provided in

Appendix B.

Two emission problem complexes, not included in the first generation AQMP and identified during the 2013 medium-tarm
review were:

Agriculture; and
Clay Brick Manufacture.

Based on the implementation status, 46% of the set interventions were successfully implemented, with 18% in progress at the
time, 22% could not be achieved and 14% could not be ascertained. The performance reviews between the sectors indicated
that the industrial stakeholders managed to meet their obligations to a larger degree than any of the other sectors. The
performance of govermnment stekeholders and municipalities were generally low, or in many cases could not be ascertained.

It was the overall view of the MSRG members that the reasen for failing at implementing the VTAPA AQMP was inadequacy
in capacity and the failure to achieve many of the planned interventions and objectives of the AQMP

Based on the findings from the 2013 medium-term review, updates for the goals have been set.
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Table 6: Review and Summary of the Implementation Status of the Emleslon Problem Complexes Intervention Plans

Problem Complex = 2013 Review | Implementation Progress In 2013

Blomass Buming Updatad emissions Inventory Only limited progress could be confirmed.
{previously not quantified) and
confirmed to be a significant source

Domestic Fuel | Updated emissions Inventory, review | Limiied progress can be verified, improvements achieved in |

Buming of research and confirmed to be a elactrification, housing provislon, roll out of the BnM method,
significant source awareness campalgns and increased household Income. However,

measured ambient data does not reflect a notable improvement in
amblent exposure concentrations.

Industry: Ironend | Updatsd emissions Inventary, " Significant reductions by Iron and SteeliFerroalioys In stack and

Steel/Ferroalloys confirmed to be a signfficantsource  fuglilve emissions as well es Improved emissions monitoring.

Industry: Updated emlssions inventory, Although action, as committed to, has been underteken, major

Petrochemical confirmed to be a significant source emitler Sasol is yet to complete its Intervention roadmap. The

complete intervention roadmap is anticipated to be communicated
with the Stakeholders by 2014,

Industry: Power Updated emlsslons Inventory, | Various actions commitied to have been implemented however |

Generation confirmed fo be a significant source | improvements in respect of combustion related direct emissions are

limited.

Industry: Small Updated emlssions Inventory, | Significant improvements have however been achieved by some |

Industries confirmed to be a significant source | emitters (notably Afrisam Slagment and Rand Water) resuiting in a

substentlal decrease in fotal emisslons.
Limited progress in terms of the gazefted interventions could be
cenfirmed for this sactor.

Mining Emisslons Inventory unchanged, Little if any progress could ba confirmed for this sector. Notably no
confirmed to be a significant source | action taken by the regulating autherity (DMR) could be confirmed.

Transportation Nat updated, confirmed to be a | Littie If any. Netlonal Vehlcle Emlsslons Strategy In process of being
significant source. Tobe updated as | developed.
an outcome of the Natienal Vehicle
Emiaslons Strategy.

Waste Burning Updated emissions inventory Limited progress can be confirmed, Improvements achleved through
(previously not quantified) and improved refuse collection service delivery, National Domestic
confirmed fo be a significant Waste Collection Standards published.
source
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Table 7: Review and Summary of the Implementation Status of the non-Emission Problem omplexes Intervention
Plans

Problem Complex 2013 Review
Budgetary provision for Alr Previously not identified as a discrete problem complex but budgetary constraints or lack of
Quality Management provision confirmed to be Inadequate to achfeve goais. This Is particularly notable at local

govemment level where both human reseurce and establishment of adequate logistical services
for effective air quality management is lacking.
| Human Resource Capacityfor ~ » Reviewed and confirmed fo be a significant obstacis to implementation of plans and air quality
Alr Quality Management improvement.
o Humnan resource capacity Is constralned both In terms of adequate human resources as well
as adequate technically competent capacity. The provision for sufficient technically eompetent

persons is lacking.
information Managementand | « Data coverage from ambient air quality monitoring stations s constrained for various stations
Upkeep of Monltoring and for various polfutants per staticn. The ambient monitoring stations operafed by SDM
equlpment were noted to be out of operation since 2009,

» While amblent monitoring and other data Is managed through the South African Alr Quallty
Information System (SAAQIS), the amblent monitoring data is not readily available to the
general public and cther stakeholders via the website.

o The management and upkeep of air quality information cenfirmed to ba a significant problem.
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3  BASELINE ASSESSMENT FINDINGS

The objective of the baseline characterisation was two-fold: to determine the current state of air quality in the VTAPA, and to
assess whether the interventions set by the 2008 VTAPA AQMP resulted In amblent air quality Improvements, and if not, the
reasons for this. The main findings set out in this section are primarily based on the background assessment, the evaluation
of ambient air quality in the VTAPA, the 2017 emission inventory and the associated dispersion modelling. These provided a
good understanding of the current state of air quality within the VTAPA and to some extent, the source contributions to the
ambient pollution lgvels. The results of the SAS currently being conducted will allow for @ more specific link between source
and effect to allow for the Identification of desired intervention strategies.

31  Geography and Demographlcs

The 2009 VTAPA AQMP study made use of the 2001 Census data, which indicated the population in the VTAPA to be
2 532 362 at the time. The current study made usa of the 2011 Census data, which Indicated a population growth of 12% over
the 10-year period to 2 848 140, and the 2016 Community Survey statistics, which indicated a population of 3 127 907 implying
a growth of 10% over five years. According fo the census data, the only Local Municipalities within VTAPA with more than
10% of households using coal, wood or dung for cooking were Emfuleni {17.8%) and Metsimaholo (12.6%). Due to changes
in the boundaries between the census years a quantitative comparison was nof possible.

3.2 Regional Climate and Existing Ambient Alr Quallty

The DFFE operates six ambient monitoring staions within the VTAPA, located at Diepkloof, Sharpeville, Three Rivers,
Zamdela, Kliprivier and Sebokeng. These stations record meteorological parameters and ambient air quality concentrations
for, among other pollutants, SOz, NOx, PM1o and PMzs. Data was obtained from these stations for the period 2013-2015 to
determine dispersion conditions and for the period 2007-2016 to assess ambient air quality frends. In addition, data from the
three Sasol ambient monitoring stations was obtained for the same period as well as from the Eskom station and the four
ArcelorMittal stations. The Sedibeng DM stations were not included since data was only available for one year (2017).

The main findings are:

e There was some variabllity in wind fields across the VTAPA monitoring stations, but with a predominant north-
easterly and north-westerly flow evident at all stations, with possible exception of Eco Park, where a south-easterly
flow was dominant. Winds exceeding 4 m/s were more frequently recorded at Sharpeville, Leitrim, and Eco Park.
The Leitrim station recorded the fewest calm condltions (6%), while calm periods were most frequent at the AJ
Jacobs station (30%).

e Long term trends, from 2007 fo 2016, in SOz concentrations showed compliance with the National Ambient Air
Quality Standards (NAAQSs) at most of the stations for most of the time, Trends in SOz concentrations over 10
years showed small decreases at Diepkloof, Zamdela, Randwater and Eco Park but slight Increases over time at
Kliprivier, Three Rivers and AJ Jacobs. Concsntrations at Ssbokeng, Sharpeville and Lelirim showed more annual
variability and no distinct long-term trends.

At AJ Jacobs a distinct pattern of contribution from the north-gast was noted with two sources contributing at the
Leitrim station, one fo the north-west and one to the north-east of the station. At Kliprivier station the contribution
was mostly from the south and at Sebokeng and Sharpeville it was from the south-east. North-east and easterly
winds resulted in higher SOz concentrations at Diepkloof whereas north-east and southerly winds contributed to the
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Three Rivers station, The Zamdela station recorded elevated SOz concentrations from the north-east, north and
north-west.

Annual average NO2 concsntrations were non-compliant with the NAAQS at Diepkloof (el the years except 2011),
Kliprivier (2009 and 2010}, Sebokeng (2015) and Sharpevllle (2015). Hourly NO: concentrations were glso non-
compliant with NAAQS at Sebokeng in 2015, with the lowest concentrations recorded at the Randwater station.
Monthly NOz concentrations have dacreased slightly &t the Leitrim station, while concentrations have Increased at
Diepkloof; Three Rivers; Zamdela; and AJ Jacobs stations. At the other stafions the ambient NOz concentrations
remalned the same.

Higher concentrations at Diekloof were associated with winds from the north-east, south-west, and west during
periods of higher wind speeds whereas sfrong winds from the west and north-west contributed to higher NOz
concentrations at the Kliprivier station. NO2 concentrations at the Sebokeng and Three Rivers stations persist mainly
during low wind speads. The Sharpeville station was influenced by stronger winds from the north-west, west and
north-east while the Zamdela station recorded higher concantrations during winde from the north-west and north-
east. NOz concentrations at the Randwater station were mostly during strong winds from the north-west, north-east
and east-southeast. Most of the stations recorded NO2z concentrations from all directions at low wind speads.
Observations from the stations located in high fraffic areas with a strong confribution during low wind speeds were
most llkely from vehicle exhaust emissions.

PM1o concentrations were in exceedance of the NAAQS at most of the stations for most of years assessed except
at Eco Park where annual PM+o had been compliant with NAAGS since the establishment of the station. The highest
concentrations were recorded at Zamdela.

The stations of Kliprivier, Sebokeng, Three Rivers, Sharpeville, Zamdela, and to a lesser extent, Randwater and
Dispkloof showed significant PMyo contributions at low wind speeds from all directions suggesting local confributing
sources. During high wind speeds the confributing directions vary at the different stations, with winds from the
northerly sector contributing malnly at the Diepkioof station and winds from the south-west at the Kliprivier station.
The Sebokeng, Three Rivers and Sharpeville stations recorded elevated particulate concentrations from the
northerly sector under strong winds. PM1o concentrations at Zamdela showed high concentrations from the west,
north-west, north-east, east, and south. At the Eco Park station elevated PM+o concentrations were associated with
northerly winds whereas winds from north and west contribute at AJ Jacobs station.

Annual average PMzs concentrations were In non-compllance with NAAQS, for most of the period assessed, except
for AJ Jacobs where no annual exceedances wera notad between 2014 and 2016. AJ Jacobs and Three Rivers had
the lowest annual average concantrations wheraas Leitrim, Sharpeville, Kliprivier, and Sebokeng had the highest.
Annual average concentrations appeared to have decreased at Dlepklocf and Sebokeng but monthly average PM2s
concentrations did not show substantive improvements with slight increases at Kliprivier, Sharpeville, Zamdela and
AJ Jacobs stations.

The stations of Diepkloof, Kiiprivier, Sebokeng, Three Rivers, Sharpeville, Zamdela, and to & lssser extent
Randwater had persistent PMzs contributions at low wind speeds equally distributed in direction.
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33  VTAPAEmissions

Emigsions were quantified for all main sources within the VTAPA, as well as sources from the surrounding areas to form input
into air quality modelling. The emission inventory reported on are for the sources within the VTAPA. These include:

» industrial Sources: sources of air pollutants reprasent mostly stationary facilities operating under licenses or
registration where emissions are reported to the authorities annually (Section 21 and Section 23 sources}. A total of
452 individual point sources were identified, across 117 faciliies, in the VTAPA, mostly in the Emfuleni Local
Municipality of which 40 facilitles operate listed activities under Section 21 of National Environmental Management:
Alr Quality Act (NEM:AQA) and 48 individual point sources are clessified as Section 23 Controlled Emitters. Data
reported on in NAEIS for the 2017 calendar year was used.

¢ Mining Sources: including opencast and underground mines and quarries. Two open-cast mines (one dolomite and
one coal) and one underground coal mine were identifiad. Activity data reported on in NAEIS for the calendar year
2017 was used.

s Mobile Sources: accounting for vehicles traveling on arterial- and main roads, national freeway, secondary roads,
slipways, off- and on ramps and streets. Use was made of the South African National Roads Agency Ltd (SANRAL)
national counts for 2016 and GAUTRANS Gauteng Manual counts for 2015. A hybrid top-down (fuel sales)/bottomn-
up {vehicle count) approach was used fo estimate emissions.

o  Domestlc Fuel Burning: fuel combustion for energy use in the domestic environment in VTAPA. Both a top-down
{for gas, paraffin and coal) and bottom-up (for wood) approach was used for domestic fuel use emissions.
Community Survey 2016 and Census 2011 data were used to proportionally disaggregate national fuel consumption
to provincial and then small area level (SAL) geographic units.

o  Waste: open burning In residential arsas were quantified based on avallable information (no information was
available on landfitls and waste-water treatment facilities to quantify these emisslons).

e Windblown Dust: from mine waste facilities, product stockpiles, as well as ash storage facilities for large combustion
sources. Windblown dust from denuded areas were not included.

o  Blogenic VOC Emlssion: plants emitting numerous VOC compounds, primarlly isoprene due to siress responses,
were included due to the important role in the atmospheric chemistry.

e Biomass Buming: large scale agricultural burning and natural fires. Fire INventory from NCAR (FINN) data was
extracted for the year 2016 and processed, with eroneous fires due to surface coal mines removed.

s Alrflelds: thera are no major commerclal alrports within the VTAPA and the occaslonal use of alrstrips in the area
were not regarded to result in significant emissions.

o Agriculture: was included mainly for its contribufion to ammonia emissions that were used in the dispersion model
due fo its important role in atmospheric chemistry.

331  Synopsis of VTAPA Emissions

Emissions from the varlous sources identified and quantified in the VTAPA are provided in Table 8 and in Figure 5. Based on
the quantified emissions, industrial sources were the main contributors of SOz (89.8%) and NOx (93%) emissions within the
VTAPA. Moblle sources wera the only other significant contributors to NOx emissions at 7%. Total PMio emissions were
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malnly a result of industrial operations (52%) followed by windblown dust (31%), with biomass buming the third highest
contributing source at 5%. For the sources for which PMz.s emissions were reported and/or quantified, windblown dust was
the maln contributing source (58%) followed by domestic fuel burning (29%}. It should be noted that PMzsis under-reported
in the NAEIS and hence the emisslons would be higher. CO emissions wers & result of domestic fuel burning (28%), mobile
sources (27%), blomass burning (26%) and industrial sources (19%). Biogenlc VOC emissions were unsurprisingly the main
contributor to NMVOC emissions followed by biomass burning. Ammonla emission (NHz) sources were mainly (soil) biogenic,
with contributions from agriculture (87%) and to a leaser extant mobile sources (11%).

Subsequent to the publication of the Baseline Assessment Report (DEA, 2019), Iregularities in the Industrial emissions
uncoverad during the Baseling Assessment were comected/ improved where possible and are refiected in Table 8.

Table 8: Emisslons from the various source groups In VTAPA {tonnes per annumj

Source Groups S0: NOx PMio PMas co NMVOC NH:
" industial Sources 292660 118460 14424(g) | 18 (s)b)O) 8761 830 7
| Mining Sources ' - - B3y BIE)D) .| ] :
Moblle Sources 251 8299 | 245 .| ees 97 483
Domestlc Fuel Bumning 8 184 25852 1242 9982 1404 ' 0
Waste 12 90 287 : - 544 7
Windbiown Dust a . 8444 2449 ; |l
Blogenic VOC Emissions | = . - - Y
' Blomass Buming ' “ 589 1318 589 om0 | 4087
Agriculture - | - - | - 3890
TOTAL W27 1EN | 2763 ANBiab) BTV 1758 4480

Nots: {a) Comected! Improved misslon rates after publication of the Baseline Assessment Report
{b) PMzs Is under-reported In NAEIS and hence the emlssions would be higher
{c) Only refiects reporisd PMzsemisstons by Industries where a large fraction of PMi Is expacted 1o be PMzs

Compared to the 2009 and 2013 medium-term review inventories, the total emissions within the YTAPA remained similar for
S0z butreduced significantly for NOX (Table 8). This is primerily due to lower estimated moblla source emissions and domestic
fuel buming emissions. PMi emissions decreased from the 2009 inventory but is slightly higher compared fo the 2013
Inventory. industrial PM+o emissions reducad from the 2009 VTAPA, and even though the cause of this reduction is not clear,
it could be an actual reduction In Industrial PMso emisslons since the 2017 amission Inventory is regarded more comprehensive
than the one for 2009.

Table 9; Medium-term VTAPA AQGMP revlew versus 2018 VTAPA AGMP total emissions (tpa}

S0: NOx PMso
2000 AQMP 221361 186 640 37033
2013 Medlum-term review 248583 149748 2743
2018 VTAPA AQMP 233237 | 127 621 27 653(g)

Notes: (s} Comectad/ Improved mission rates after publication of the Basellne Assessment Raport

2

THE SECOND GENERATICN VAAL TRIANGLE AIRSHED PRIORITY AREA AIR QUALITY MANAGEMENT PLAN: FINAL PLAN

This gazette is also available free online at www.gpwonline.co.za




STAATSKOERANT, 6 AUGUSTUS 2021 No. 44945

219

(a) SO {(b) NOx

Indugtria Souoes
1 {  MobllSouces

(g) NHs

Flyure 5: Source contributions to the total emlssions for (a) SO2; () NOX; {¢) PMy (updated); (d) PMzs (updated); (e)
CO; (f) NMVOC and (g) NHa
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34  Dispersion Model

The aim of air quallty modsliing within the context of a bassline assessment was to simulate current amblent concentrations
of pollutants within the VTAPA 1o assess amblent air quality on a mors comprehenslve spatlal scale than what can be provided
with monitoring stations. Areas of elevated concentrations can be Identified for expanded monlioring; and when viewed within
the context of the emission inventory, llkely contributing sources targetad for intervention strategies. Through the use of source
tracking features in the model, it was elso possible to quantify relative contribution batween tracked sources.

CAMXx, a chemical air quallty model, was used to simulate baseline embient alr quality. A regional 3 km resolution modelling
domaln aimed to capture Highveld regional sources that may impact in the VTAPA, while a finer resolution 1 km domain over
VTAPA aimed to simulate ambient air quality in more detail.

34.1  Summary of findings

The primary aim of air quallty modelling in this AQMP was fo assess amblent alr quality in the VTAPA on a more
comprehensive spatial scale than what can be provided with monitoring stations and provide directed source tracking
analyses. The CAMx alr quallty model was run to aid In the baseline assessment of the VTAPA. To this end a comprehensive
emisslon inventory was developed for both management purposes and as input into the air quality model. The WRF
meteorological model was also used to simulate the necessary meteorological parameters that form additional input to the air
quality model. A comparison of mode! output to measurements from monitoring stations was done to ascertaln performance.
The comparison tock the form of both statistics and time-serles plots. For source tracking, two groups were tracked; Industry
located within the VTAPA and those outside. Source tracking output was analysed for O3 and PM1e impacts.

Concentrations of PM+ were in general under-estimated by, looking at hourly data, between 32% (at Sebokeng) and 71%
{Kliprivier). This was primarily due fo the potential impact of much localized sources near the monitoring stafions. High
exceadances (for both 24hr and annual averages) were still simulated. The majority of these were in close proximity to
Industrial facllities, mines and the old talllngs areas in CoJ. Exceedances wera also simulated in northem VTAPA, located
around high emitting residential fuel combustion areas. PMzs results were also in general under-estimated where monitoring
data was good encugh for a comparison, although performance was better than for PMie. Under-estimation ranged from as
low as 14% (at Randwater) to 50% (at Sebokeng). Even though PMz;s was under-estimaied, a majority of the VTAPA was
simulated to be in exceadance of the 24hr NAAQS for PMz2s. However, for the annual mean, the exceedance levels were seen
1o be more limited to the immediate vicinity of mines, tallings faclities and areas of heavy domestic fuel combustion. The
model did not simulate annual exceedances measured at Sebokeng and Three Rlvers. Elevated PMas concentrations
maasured during hours between ~2100 - ~05:00 {i.e. very late evening and very early moming) were not simulated by the
model. This may be related fo the over-estimate In wind speed.

The over-estimate in wind speed also resulted in over-estimation of SOz; since in the model the tall stack impacts tend lo
dominate due to enhanced turbulence. However, this did not impact the ability of the model to simulate areas of exceedance
(or Jack thereof according to the moniforing data, when the monitoring data was of good quality). The exception to this Is at
the Rand Water location, where the model simulated an exceedancs of the annual mean while the monitoring data (relatively
good quellty and completeness) did not show an excesdance. In general exceedances were seen around Lethabo power-
station and Sasatburg.

Performance of NOz and O3 simulations were good; particularly for Os. For NO2 the highest under-estimate was at Diepkioof,
as the model did not capture micro-scale emissions activity on roads around the monitoring station. On the other hand, at AJ
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Jacobs, over-estimates were due fo enhanced turbulence leading to Lethabo power-station and Sasol Sasolburg plumes
impacting ground concentrations. In general, the model simulated the lack of exceedances seen in the menitoring data; the
only exception being at Diepklcof for the annual mean. The mode! simulated highest (though not necessarily in excesdance)
concentrations around Sasolburg. For O the modelled concentrations resulted in 8-hr NAAQS exceadances over the majority
of the VTAPA. There Is a zone of fifration around Sasolburg where concentrations were simulated to be lower,

The air quality model simulations indicated widespread exceedances of Oa and PM over the majority of the VTAPA,
Exceadances were seen for short-term/acute time scale periods (24-hr and 8hr running) indicating high variability and
magnitude,

In terms of source tracking, it must be noted that only two industry groups were fracked; and therefore, results were only
relative to industry contribution. It is possible that other sources could play a significant role in actual ambient exceedances
for a given time and place. PM1o impacts within VTAPA were primarily due to industry within VTAPA; which was expected
since PMro concentrations were generally highest immediately around sources. For Oa It was more complex since highest
concentrations may be found near the sources if NO emissions are low, or further downwind if NO emissions are high. Thus,
there is a regional aspect to Qs formation when related to the precursor confributing sources. For the VTAPA there was a mix
of contribution from local industry and those outside, However, simulations indicated that industry outside the VTAPA plays a
larger role in Os formation than within the VTAPA.

3.5 Conclusions from the VTAPA Health Study

A baseline health assessment study was conducted in the VTAPA during 2013 and 2014, The study comprised of a community
survey in four communities within the priority area and a child respiratory health study (including lung function tests) in four
schools within the community study areas, as well as an agsessment of human health rigks resulting from exposure to air
pollution.

The main findings of the study may be summarised as follows:

»  Given the ambient concentrations measured at DFFE/SAWS stations In 2013, no risk from SOz was found, NOz was
estimated to pose & health riek in Zamdela. The rigk to health from exposure to particulate matter (PMio} was found
to be more of a concern than the risk from exposure to SOz and NO2. Sharpeville in particular recorded the highest
concentrations of PMyo during 2013.

e  From the community survey, risk factors for respiratory illnesses were mostly associated with energy use (coal for
cooking and paraffin for heating), overcrowding and hygiene practices (burning or burying of refuse or failure fo
regularly remove refuse) as well as lifestyle {active and passive smoking and alcohol use).

s The main conditions affecting vulnerability of areas to the effects of air pollution involved socio-economic conditions
and energy use. The main vulnerable areas of concern were north of the Sebokeng and Sharpeville monitoring
stations and south-east of the Zamdela monitoring station.

» Although the socic-economic conditions and exposure at the schools were similar, the odds of having chronic
symptoms (such as cough, wheeze and phlegm and asthma) were significanily higher at the school in Sharpeville.
Pollutant concentrations at the Sharpeville monitoring station were also consistently ameng the highest.

Significant declines in dally lung function (therefora poorer resplratory health) and an increased chance of having negative
respiratory symptoms were associated with changes in the concentrations of the various pollutants, Given that these adverse
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respiratory outcomes were observed within the context of some pollution lsvels complylng with the national ambient air quality
standards, there Is reason for concem that air pollution in the VTAPA may be affecting child health.

358  Preliminary Findings on the VTAPA Source Apportlonment Study

The VTAPA SAS aims to apportion the contribution of sources to the overall PM and PMz; loading in the VTAPA. Aerosol
sampling was initisted at four (4) strategically identified sites namely; Kliprivier, Sebokeng, Sharpville and Zamdela In the Vaal
Triangle. The samples were further used to characterise the chemical compostion through chemical analysis, the elemental
composition through X-ray fluorescence spectrometry (XRF) analysis and ionic composition using lon Chromatography (IC)
Analyses. Statistical models were then used to apportion the various sources. A tofal of three sampling campaigns were
conducted during the winter of 2018, the summer of 2019 and the spring of 2019,

Preliminary results indicate:

¢ The NAAQS are frequently exceeded at all four sites in summer, winter and spring, but itis significantly worse during
winter with PM1o, PMzand SOz the main pollutants of concem.

s The coarse particulate fraction dominated both during daytime and night-time sampling periods, during all three
sampling campaigns.

o Elemental characterizafion of the summer, winter and spring samples showed dust elements in the coarse
particulate fraction to be prominent during the day at all four sites. At Kliprivier and Sharpville, and to a lesser extent
Zamdela, indicators of combustion products were evident in the evenings in summer and winter. Motor vehicle
elsments were higher in the coarse fraction at night at all four sites, in all three seasons.

o  Soluble Inorganic concentration Ioading showed inorganic content from crustal and anthropogenic activities.

o  Source apportionment of the coarse particulats fraction Indicated dust to be the dominant source at all four sites,
during all three sampling campaighs (winter, summer and spring) and during daytime and night-time. Sulphates and
nitrates were the second most dominant source during summer and both during daytime and night-time at all four
sites whereas waste buming was second during the winter months. Coal buming only flagged at Zamdsla during
the winter menths but was the second most abundant source in the course fraction at all four sites during the spring
campaign.

» In the fine fraction, the largest portion of observed mass Is unresolved with sulphates and nitrates dominating at all
four sites during all three sampling campalgns. Varying contributions from vehicle-, waste burning, wood- and
biomass buming, and paved and unpaved roads were observed.

The main finding thus far from the SAS is that dust is the main source of PM1o concentrations within the VTAPA, with the main
sources confributing to PMzs still unaccounted for. The unaccounted fraction will be narrowed down through use of the posttive
matrix factorization (PMF) model as well as industry profiling. Nonethelsss, the coniribution from suiphates, domestic fuel
buming, biomass buming, and vehicles were significant in all three campaigns.

A quelitative wasie buming survey conducted in Sharpeville highlighted the large scale of local waste bumning and veld fires
in this community and reinforces the strong need for improved activity and emission factor data on buming.

2%
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37  GAINS modelling scenario findings

The GAINS model was used to assess a set of emission reduction scenarios as a first screening to determine the potential
for reducing health impacts of air pollutants within the VTAPA. This is done by altering the enargy activity mix and applying
abatement measures to different sectors. The GAINS modelling scenarlos used energy activity data from the Gauteng City-
region {(GCR) and defined strategies available in the model. For the scenarios, 2015 was taken as the baseline year with
emission reduction pathways assessed in the medium-term {20-year period).

The findings from the GAINS model can be summarised as follows:

Domestic Fuel Burning
o Electrification of households in informal settlements is likely to result in a steady decline in domestic fuel burning
emissions.

s Replacing coel with Liquefied Petroleum Gas (LPG) In Informal settiements s likely to eliminate PMzs emissions
from the domestic sector by 2035, This could also be complimentary to the electrification program in informal
setilements.

o  Low-smoke stoves are marginally less effective than LPG due to lower combustion efficiency.

industrlal Sector

o  With business as usual, PM2semissions would increase due fo industrial growth. The implementation of fabric filters
is likely to raduce PMzs emigsions by 70% whereas Electrostatic Precipitators (ESPs) only result in a 43% drop
compared to baseline emissions.

¢ The control of S02emissions in the industrial sector can be effectively achieved with the application of dry fiue gas
desulphurisation confrols (55% reduction from baseline emissions) énd wet flue gas desulphurisation technologies
{68% reduction from baseline emissions).

e Increase industrial activities would result in an increase in NO. emissions, however the use of combustion
modification technologles and selective catalytic reduction controls would reduce emissions by 56%.

Waste Sector
e  Population growth in urban areas is expected to result in an increased generation of municipal waste which is
predicted to result in a rise in PMzs emissions.

e Banning municlpal weste buming would result in an emission reduction of over 83% should a ban be fully
implemented by 2025,

Transport Sector

e The gradual implementation of Euro 5 fuel standards in the transport sector would result in a slow decraase of NOx
emissions, remaining high by 2035, With an accelerated implementation rate and halving the vehicle population by
2035, NOcemissions are projacted to fall by 79%.

e With the implementation of Euro 6 fuel standards in the transport sector, NOx emission will reduce by 81%.
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4 VTAPA CAPACITY BUILDING PLAN

Capacity in terms of resources, tools and finances for air quality management and control within the varlous spheres of
government {National, Provincial and Local evels) have been an on-going challenge jeopardizing the implementation of the
VTAPA AQMP. Current capacity for air quallty management and control &t National, Provincial and Local government levels
were found to be inadequate o ensure the successful implementation of the Intervention plans (DEA, 2013).

The Government Capacity Goals as re-defined in the 2013 medium-term review, are as follows:

s Government Capacity Goal 1: By 2015 all government spheres that have an air quality management function have
undertaken organisationel capacity review and developed structures to allow it to and effectively maintain, monitor
and enforce compliance with ambient air quallty standards,

e  Government Capacity Goel 2: By 2017 all govemment structures have provided adequate budgets and human
resources to Implement the VTAPA AQMP and to efficiently and effectively maintaln, monitor and enforce
compliance with ambient air quality standards.

e Govemment Capacity Goal 3; By 2017 a measurable Incraase in awarsness and knowledge of air quality exists
such that air quality and related health Issues are incorporated in IDPs.

41  VTAPA Capaclty Analysle

The capacity building plan Is based on the required skills development and interests identified by the air quality officers and
relevant govemment officials from the various municlpaliiies within the VTAPA. The Depariment (DFFE) sent out a
questionnaire to all the municipalitles to identify the areas where additional capacity development |s mostly required. Ten (10}
out of the 25 questionnaires were received back, and these ware used to identfy the training requirements. After collaboration
with the relevant authorities, the approach decided on was to focus on one or two aspacts for in-depth fraining, instead of a
general high-level approach.

The summarised results from the 10 questionnaires recsived are shown in Figure 6. Most votes were for additional trelning
on emissians inventory development, spacifically for sources and activities within VTAPA. Training on dispersion modelling
was the second-most sought-after skillset, followsd by air quality monitoring and evaluation.

The approach as provided in this plan followed a hands-on tralning course focussing on the smaller sources {i.e. controlled
emitters) within the VTAPA. At this course, senior membars of the team guided the pariicipants through the process followed.
In addttion, there were hands-on exercises that aimed 1o provide additional information to be used in the AQMP development.
For example, the participants asslsted with emissions estimation for the project at the end of the “emissions estimate training”.

The aim was that this would asslst the officials in not only understanding the emigsions quantification methodology, but also
understanding how and why assumptions are made, and what data are needed for the implementation of the VTAPA AQMP.
The aim of the capacity plan was to provide officlals with a broad-based understanding of air pollution for them to fulfl their
legal obligation and ensure & successful Implementation of tha VTAPA AQMP. On the one hand the plan s general in nature,
but on the other hand it is detalled enough so that officials can deal with industry representatives and consultants from a
position of knowledge.
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Figure 6: Capacity Building questionnaire results
42  Strategic Framework for Capacity Building

A workshop was held at the Manhattan Hotel, Pretoria on the 19t and 20b June 2018 including a theory component and a
practical component, focussing on calculation of emissions from Section 23 sources. A schematic representation of the
approach followed is include in Figure 7.

Identify Could he

Air Pollution Sources i quantitative
'- Quantify Emissions andfor
Identify | qualitative
Alr Pollution Substances [P———

= Basedon
Screen Significant guantity and
Sources and Pollutants toxicity or

nuisance valie

— - Use SCREEN

Detait generally depends on the to test

proximity of the source to the significance and
receptor Detailed ohtain study
Example: individual sources or Source Definition arca

grouped into volume or area

Figure 7: Capaclty bullding workshop approach

Local authoriies were asked to submit information for Section 23 facilities before the workshop to be used as part of the
practical session. An example for the inventory requirements for the municipaliies is provided in Figure 8. The completed
questionnaires received from the municipalies mostly comprised of a source list that included: uncontrolied small sources;
Section 23 activifles; and Section 21 activities. These were used as examples in the Capacity Bullding sessions to allow the
officials to complete their own inventories in the process.
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The framework for the Capacity Building Plan i¢ provided in Table 10.

FarilityiPiant nurs Bl Moofbohei  Typectbollesspecifiedid  Pusiime T ] if B Cramteral infd
kals
v]
i (535| 0,587 0 ki i 1579 1044
| - -
6.9 250 120 25O Pl 1.26 29.23
6.9 0.0 000 0.00
6.9 0.00 0.00 0.0
6.9 0.00 0.00 0.00
Kay:
|Romived input | Frommgratire |
Include If avallsble {can be essumed) £ mimon i ]
| Inelide T availabin foan be astimated) Conians calculeind. do notentsr vakues
Figure &: Capacity buliding questlonnaire for Sectlon 23 sources
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5  STRATEGY ANALYSIS

Identifying appropriate strategies is important for the development of feasible interventions which address the problem
complexes. Based on the findings from the baseline characlerisation, the preliminary SAS results and the GAINS results, five
problem complaxes were identified as the main confributors to the current air quality situation In the VTAPA. These complexes
are: i) Industry; il) vehicles; ili) windblown dust; Iv) waste burning and v) domestic fuel buring. The expectation is that by
reducing emigsions from thesa sectors, the resulting ambient alr quality would be within compliance in the VTAPA.

In order to gain an understanding around the sensitivity of ambient air quality in the VTAPA to the various emission changes
{brought about by interventions), modelling was used to translate emission scenarios to changes in pollutant concentrations.
The modelling system used is the one developed for the Baseline Assessment, thus the only changing variable is emisslons.
It must be noted that due to industrial emissions irregularities uncovered during the Baseline Assessment, the scenario
modslling utllized improved industrial emissions information for a baseline (Table 8). These changes are noted in the
subsection below, and the subsaquent analyses show the results of the “new baseline” together with scenario results.

5.1 Scenario Assessment

Various methods and rationale were applied to the emlgsion sectors that wers investigated. Scenarlos were made up of &
suite of changes to emission sectors and are outiined in Table 11. Two scenarios were investigated, namely Scenarlo 2025
and Scenario 2030. The naming convention Is carried over from the GAINS analysis and applies to the domestic fuel
combustion and wasts burning In terms of expectsd ysar of implementation. However, the industrlal changes will occur in
2020 and vehlcle changes are arbitrarily chesen for 2030.

Table 11; Summary of emission changes applied for the “new basellne” and scenarics

Sector Baseline Scenario 2025 Scenario 2030
Industry 1. New Vaal open-cast coal mine MES 2020 for Industry in 1km  MES 2020 for Industry in 1km
amissions re-calculated based on this domain domaln

throughput rate and the emlssion

factors for open cast mining in NAEIS.

2. Emlssions from Gryphon Tlles were
recelculated using MES, and Pegasus
Tlle Factory emissions were corrected

based an emission measurement
reports.
3, All other emissions as reported In
NAEIS.
Vehicles | No change compared to basellne report | None 100% of vehicle fleet are EUROS
compliant
Dust ! No changa compared to baseline report | Control Efficlency of 80% on all - Control Efficlency of 80% on al
TSFs TSFs
Waste burning No changa compared fo baseline report | 39% reduction on baseline 6% reduction on baseline
Domestic No change compared to baseline report ~ 53% reduction on baseline | 77% reduction on baseline

buming
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For each of the five identified sectors, the following reductions were applied and modelled:

I Industry: By the year 2025, all Listed Activities will have to be compliant with the 2020 Minimum Emission Standards
{MES), thus all industries within the VTAPA were modelled at MES unless the industry is already compliant
{operating below the MES), then the baseline emissions were applied. It was assumed that Industries that are
already compliant, would not increase production and weuld remain at baseline smissions.

Il Windblown dust: Erosion losses from grassed slopes measured by Blight (1989) was found to be in the order of
100 tha/year compared to uncontrolled slopes from which losses of up to 500 t/ha/year wers recorded. This relatss
to an 80% control efficlency due to effective vegetation cover. According to the Australian National Pollutant
Inventory (NPI, 2012}, the control efficiency of vegetation is 40% for non-sustaining vegetation and 80% for re-
vegetation. For the purpose of scenario modelling, a control efficiency of 80% was applied to all tailings storage
facilities (TSFs} within the VTAPA.

. Waste burning: Informal burning of waste was identified as a significant source of alr pellution &t a local level within
the YTAPA. Infervention strategies as set out in Table 11, aim to improve the collaction, separation and recycling of
domestic waste as well as improved management of municipal landfil sites. Ultmately any buming of municipal
solid waste will be banned. A 39% (Scenario 2025) and 80% (Scenario 2030) reduction derived from the GAINS
analysis (summarized in the Baseline Assessment report and Secfion 0) was applied to the baseline. This is due to
reduction In activity and thus applies to all pollutants. No specic emission factor changs Is given by GAINS thus
all pollutants are reduced accordingly. The reduction is applied only within the VTAPA area. Table 12 shows the
changes in emissions within the 1km domain. Note that since it is domain wide, and the reduction scenario includes
only VTAPA, the percentage reduction does not show in the values (i.e. going from 51 tpa to 46 tpa is not a 39%
reduction).

Table 12: Emission (ton per annum) for each scenario In the tkm domadn for waste burning

Scenarlo Phho 80 NBVOC NOx NH;
Baseline 1203 51 2284 378 13
2025 (L.e. 39%) [ 1091 48 2072 343 103
2030 {1.e. 60%) 1031 43 1957 | 324 | 97

IV.  Domestic burning: As discussed in Section 0, the electrification of households in informal seftiements would not
necessarily result in a decreasa in solid fuel use, Also, switching fuel from coal to LPG is not a financially viable
option. Thus, the implementation of lows smoke stoves is regarded a more viable option. A 53% {Scenario 2025)
and 77% {Scenario 2030) reduction derived from the GAINS analysis (summarized in the Baseline Assessment
report and Section 0) was applied to the baseline. This Is reduction in activity for wood and coal burning only. No
specific emission factor change is given by GAINS thus all pollutants are reduced accordingly. The reduction is
applied only within the VTAPA area. The table below (Table 13) shows the changes in emissions within the 1km
domain. Note that since tIs domain wide, and the reduction scenarlo includes only VTAPA, the percentage reduction
does not show in the values {i.e. going from 6 962 tpa to 6 270 tpa is not a 53% reduction},
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Table 13; Emission {ton per annum) for sach scenario in the 1km domain for domastic fuei combustion

Sconarlo $0; PMio NOx NMVOC NHs co CHs
Basoline 2115 6082 1154 6411 0.045 51457 1248
2025 {1.e. 53%) 1981 6270 | 1788 5668 | 0.042 48437 | 1133
2030 (Le. T7%)} 1921 | 5957 1020 5331 0.041 | e 1081

V.  Vehicles: This emission sector change applied only to Scenario 2030. It consisted of assuming 100% of the active
road flaet {passenger and commercial; light and heavy) were EUROS compliant. This in contrast to using the
scrapping curve sean in the Basaline Assessment; whera the emission factors are welghted. For this sector change,
all emission factors are for EUROS vehicles and are applled to both top-down and bottom-up portions of the sector's
inventory. However, EURQS vehicles also exhibit different fuel consumption, and for a given emount of fuel (relevant
for the top-down portion of the vehicle emisslons inventory) this changes the vehicle kilometers traveiled (VKT). If
fuel consumption decreases, for a given amount of fuel, the VKT will increase (potentially increasing emissions for
certaln classes), Like emlssion factors, this factor is dynamic In that ltis different for different vehicle classes as well
as for different speeds. This was taken into account for the emission changes (Table 14),

Table 14: Emisslon (tan per annum) for each scenarlo In the 1km doman for on-road vehicles

Scenario €0 NOx NMVOC |  PMas CHs NHa $0;
Baseline 30379 31103 1680 825 540 2058 964
2025 (No change) 39379 31103 | 3680 925 | 540 | 2088 964

| 2030 (100% EUROS) 25766 26638 1781 199 25 807 959

52  Scenario Modalling Results

The following maps lllustrate the impact on amblent air quality from the scenerios. Pollutants shown are PMs, PMzs, NOz, Oz
and SOz For each pollutant, only the relevant averaging periods are shown {l.e. only averaging periods for which there is a
NAAQS). For each averaging period, the first map shows the baseline {i.e. including improvements to the industrial emlssions),
the second shows the Scenarlo 2025 simulation, the third shows the Scenario 2030 simulation and the last shows the
percentage decrease going from baseline to Scenario 2030 (note & negative percentage decrease indicates an increase).
Sinca Scenarlo 2030 Includes all of the changes In Scenario 2025, It {2030) 1s seen as a cumulative result and thus the
percentage decrease from bassline to Scenario 2030 shows the total reduction. It may however be useful o look at the
percentage reduction golng from Scenerlo 2025 to Scenario 2030 In order to identify specific Improvements, parilcularly for
vehicies. Maps of the reduction from Scenario 2025 to Scenario 2030 are included in Appendix A.

5.2.1  PMo Scenaric Modeiling Concentrations

All the scenario emission changes will affect PMio concentrations, There is a reduction in excesdances (as well as total
eradication) around the central and northem VTAPA. This is primarily related to reduction In TSF and industrial emissions;
however, impacts from reducing waste burning and domestic fus! combustion can be saen around and south of Soweto. In
the central VTAPA reglon an area of excaedance remains dus to no MES being applicable to brick production in clamp Kilns.
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Figurs 10: PM1o 24-hour concentrations as a 96 percentile for Scenarlo 1 - year 2025
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Figure 15: PMso annual mean concentrations for Scenarlo 2 - year 2030
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Figure 16: PMs percenit decrease of the annual mean from Baseline to Scenarlo 2 - year 2030
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522  PMzs Scenario Modefling Concenlralions

For PMzs, reductions in the 24hr 39% percentile are not as readily seen as PMio for Scenario 2025. This is possibly due fo the
fact that many more sources are estimated (in the emigsions Inventory) to emit PMzs. There Is also the influence of secondary
PM formation, which enhances PMzs only. For Scenario 2025 24hr 89% percentile there are reductions, and the remaining
hotspots in VTAPA are due to industrial, waste buming and domestic fuel combustion emissions. Exceedances around
Zamdsla region have been eliminated. Scenario 2030 (further reductions in domestic fusl combustion and waste bumning, as
well as EUROS vehicles) contributes even further to 24hr 89" percentile reductions in exceedance areas, particularly along
the central region. However, areas of exceedance in the north remain. The annual average shows better reductions, with
Scenario 2030 resulting in total eradication of exceedance areas.
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Figure 17: PMz2s 24-hour concentrations as a 99t percentile for the Basellne Scenario
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Figure 19: PMzs 24-hour concentraticns as a 3% percentte for Scenario 2 - year 2030
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Figure 20: PM2s 24-hour percent decraase of the 99t percentile from Baseline to Scenario 2 - year 2030
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Flgure 21: FM2s annual mean concentrations for the Bassline Scenarlo
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Figure 23: PM2s annual mean cencentrations for Scenarlo 2 - year 2030
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Figure 24: PM2s percent decrease of the annual mean from Baseline ts Scenarlo 2 - year 2030

523  NO: Scenaric Modeliing Concentrations

Only exceedances of the annual NAAQS are seen for NOz in VTAPA. Scenario 2025 does show a reduction, however, the
exceedance around Sasolburg still persists. Scenario 2030 does not show any significant reduction. In the maps showing the
percentage reduction, itis clear that much of the impact on NOz from the scenario is seen outside the VTAPA (dark blue) and
ariginating from the reglon around Sasolburg. For industrial emissions the largest reductions are seen from Sasol Sasolburg
facilities; since Lethabo power station is estimated to be within its NOx MES (and is therefore not changed for the scenario).
The reductions in NO2 concentrations are seen fo expand away from Sasol, howsver, the exceedance immediately around
the facility still persists because they are due to either low level sources that have nof been affected by MES or higher stacks
whose plumes reach the surface to create exceedances but with concenfrations higher than the MES can reduce to acceptable
levels.
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Figure 25: NGz 1-hour concentrations as a 8% percentlla for the Baseline Scenario
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Figure 23: NOz 1-hour concentrations as a 99t percentlle for Scenarlo 1 - year 2025
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Flgure 27: NO: 1-hour concentrations as a 99t percentile for Scenario 2 - year 2030
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Figure 28: NO: 1-hour percent decrease of the 89th percentils from Basellne to Scenario 2 - year 2030
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Flgure 30: NOz annual mean concentrations for Scenarle 1 - year 202
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Figure 31: NOz annual mean concentrations for Scenario 2 - year 2030

Figure 32: NO2 percent decrease of the annual mean from Baseline to Scenatio 2 - year 2030
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524  Czone Scenario Modelling Concentrations

Important factors affecting ozone concentrations are pre-cursor concentrations, solar radlation intensity and chemlstry in
general. NOx and VOC are pre-cursors, however, an important distinction batween NO and NOz must be made since NO
titratas ozone and NOz enhances formation. For a majority of combustion sources, the emission rafio of NO to NOz is heavily
weighted towards NO. This means, for example, a NOx MES reduces mainly NO In the inventory. A reduction in NO reduces
titrations and enhances Os concentrations near the source. The percentage decrease map shows that Os has Increased due
1o the decrease In NO around Sasolburg. A reduction in NOx from vehicies also tends to increase ozone throughout the
domeln: and this is particularly so for small decreases in NOx In a VOC-limited ragton (example Roustan etal., 2011 and Collet
etal., 2012). Either more reductions need to be applied in general in the sactor (for which there is potential since the reductions
from EUROS5 wers relatively small) or reductions targeting spacific NMVOC need to be formulated.

Figure 35: Ozone 8-hour concentrations as a 88t percentlle for the Baseline Scenarle
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Figure 35: Ozone B-hour concentrations as a 99 percentile for Scenario 2 - year 2030
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Flgure 36: Ozone 8-hour percent decrease of the 89t percentile from Basgeline to Scenario 2 - year 2030
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SOz Scanenio Medeliing Concentrations

For SOz there is a reduction in the area of exceadances, howsver the exceedances stll exist. The areas of greatest decrease
are around Sasolburg and north of Vereeniging (around Rust ter Vaal), The reduction on Eskom Lethabo SOz emissions due
to MES {of 1000 mg/Nm?) is relatively small, at an average of 8% (min=1.7%, max=17.7%), resulting in only a small reduction
in SOz concentrations around the power station. However, it was subsequently found that the baseline annual emission
tonnage from NAEIS {used in the modelling) is lower than a calculated annual fonnage from the AEL stack concentration.
Thus, the baseline to which the reduction Is compared to is closer to the MES than a baseline that would be estimated using
only the AEL stack concentration. Other areas of persisting exceadances are Wolwahoek, Diepkioof Zone 6 and north of

Bophelong.
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Figure 37: SOz 1-hour concentrations as a 99th percentila for the Baseline Scenarle
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Flgure 38: S0z 1-hour concentrations as a 99th percentlle for Scenario 1 — year 2025
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Figure 42: 80z 24-hour concentrations as a 99% percentile for Scenario 1 - yoar 2025
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Figure 44: 80z 24-hour percent decrease of the 89 percentlle from Besellne to Scenarlo 2 - year 2030
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Figure 46: SOz annual mean concentrations for Scenarle 1 - year 2025
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Flgure 48: SOz percent decrease of the annual mean from Bageline to Scenarlo 2 - year 2030
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53  KeyFindings

The main findings from the scenario modelling are as follows:

o Simulations Indicate that through the scenario emission reductions, PM may be reduced to acceptable levals.
However, 24hr PM2s remaing an Issue In the northem VTAPA.

e For NO2, the baseline indicates that only the NAAQS for the annual average is exceeded around Sasolburg. The
reductions in the scenarios do not reduce this significantly {majority of reductions in ambient are seen further afield
from Sasolburg).

o  Ozone remalns problematic after both future scenarios. This Is primarlly due to the reglon belng VOC-limited and
emission reductions on NOx being moderate. It is also possible the ozone issue involves fransboundary impacts into
and out of VTAPA; making it & regional management issue.

s Further reductions in SOz are required since the 2020 MES will not ensure compliance. These ere relevant for
Lethabo power-station and other Industries around Wolwehoek, Diepkloof Zone 6 and north of Bophelong.
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SCHEDULE_C

6 AR QUALITY MANAGEMENT ACTIONS FOR THE VTAPA

84  Objectlvs

Compllance with NAAQS within the VTAPA though continuous AQM implementation
actlon and coordinatlon by the various spheres of government and all stakeholders

62  VTAPA Implementation Plan

Interventions for the VTAPA second generation AQMP was developed by means of a Stakeholdsr Consultation Workshop
that wes held on the 13t of March 2019 In Vanderbljipark. The findings from the SAS report as well as the scenario modelling
results identified the main sactors of concem for which feasible interventions needed to be developed. The workshop
consultation followed the SMART {Simple, Measurable, Achievable, Realistic and Time-Bound) method of goal setting which
allows to prioritise the Interventions for Implementation. Other congiderations included (i) the environmental benefit that will
be obtained from such an intervention, {ii) whether i is technical and economically feasible, and (i) if It is soclally acceptable
and desirable. The polential risk or degree of uncertainty around the measure, the sirategic and political desirability,
fimeframes for implementation and environmental benefit reallsation, and the development of local expertise and potential for
local smployment, were also accounted for.

A fotal of eight (8) sectors were identified for which spaclfic interventions were developed to form part of the implementation
plan. Thess include:
1. Industries and power generation / compliance monitoring and enforcement
Mining operations
Ash dumps and tailings storage facilities
Domestic fuel burning
Domestic waste buming
Biomass buming
Education and awareness
Vehicle emissions

@ N ®m e

The alm of these Interventions is fo be practical, implementable and aimed to result in the desired ambient air quality
improvements. In addition, the interventions should have clear objectives, activity descriptions, resource requirements and
indicators. These intervention descriptions are provided In Table 15 to Table 22 for the elght sectors. The need for granulation
and clarification of roles and responsibilities for all stakeholders at local level, who will be colleborating to execute relevant
initiatives and providing progress feedback, Is pertinent.

§.21  Priontisation and Financial imptications of Inferventions
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In prioriising the interventions, the significance of the problem necessitating the set intervention was considered in
combination with the likelihood of implementaticn, i.e. how feasible the implementation is. This was in tum influenced by both
the cost and the risks linked to the intervention.

Since dstalled cost associated with each Intsrvention can only be determined through consultation with the various
stakeholders?, an estimated cost category is indicated as Low (<R1,000,000); Medium (R1,000,000 — RS,000,000) and High
{>R5,000,000).

2 | Is noted thet the AQMP lacks an accompanying economic impact essessment at a time when thers are varlous other inftlatives at
provincial and municlpal level competing for the same resources. Allocation of funds and resources at Initiative level Is crucial for successiul

Imglementation of the AQMP
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6.22  Polential Fulure Threals

Future threats in the area are regarded as risks associated with the implementation of the interventions which would Jecpardise the
overall objectlve of the AQMP —to improve the air quality within the VTAPA. Table 23 to Table 30 describe the potential risks associated
with sach intervention and the assoclated mitigation measure.

Threats assoclated with the successful implementation of the VTAPA second generation AQMP, based on the leseons leamt, can be
summarised as follows:

o  Budgetary allocations or lack of provision to be inadequate to achleve goals;

e  Avallable control technology found fo be unfeasible;

¢ Political buy-in from decision making powers lacking resulting In lack of planning and budgetary consfraints;

¢ Too many interventions, with some not clearly defined (also economic factors that could hamper certaln intervention);

o Interventions at National level that are outside the control of the Local Municipality to implement;

o  Constraintsin human resource capacity for AQMP implementation — number of people and technical competency (insufficient

follow-up);

o  Political buy-in from decisian making powers lacking resulting in lack of planning and budgetary constraints;

«  Enforcement — no consaquences or penalties for falling to implement the set interventions; and

¢ |nadequate methods In creating public awareness.

Errorl Referance source not found.

THE SECOND GENERATION VAAL TRIANGLE AIRSHED PRIORITY AREA AIR QUALITY MANAGEMENT PLAN; FINAL PLAN
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6.3  Monltoring and Evaluation

The 2013 review found that regular monltoring of the AQMP implementation progress provides an Important mechanism fo
ensure actions are taken and key stakeholders are engaged with. At the very least it provides valuable information as to why
an Implementation has failed.

8.3.1  Expansion of Ambient Air Quality Monitoring Network

One of the most important Indicators for AQMP success s a decreass in alr pollutant concentrations. In order to monitor
progress, measurements of pollutants must be analysed. This forms the basis for understanding the ultimate impact from
interventions. However, this is reliant on a functioning, well maintelned and representative monitoring network. Section 3.2
gives a summarized analysls on the current measurements from existing stations in the VTAPA, and the Baseline Assassment
Report goes further into the network’s performance in terms of data quallty. This section aims to set out the rationale for an
expansion of the existing DFFE natwork.

Air quality in the VTAPA has not improved over the past 10 years. Slight decreases in PM1, PMzs, SO2 and NOx have been
noted at some of the stations whereas at others the concentrations have increased slightly. PMi and PMz5 concentrations
remain In non-complliance with the NAAQS in spite of decreases in some industriel sector emissions and limited successes
with other interventions.

The current location of most of the monitoring stations should reflect improvements in interventions aimed at low Income
settlements — domestic fuel buming and domestic waste buming. These stafions are, however, unliksly to show improvements
from other Interventions almed at reducing emissions from: vehicles, industry (i.e. 2020 MES) and mining.

Conducting ambient monitoring at locations within the more formal settlements, away from main influencing sources but within
the main impact area of the VTAPA should cover this gap in amblent air quality data, fracking overall performance of all
Interventions. Passlve sampling campaigns are recommended for this purpose to be conducted bi-annually, one campalgn in
winter and one in summer. Two locations are proposed: one in the southern part of Vanderbijipark and one to the north of
Vereeniging (Figure 48). These campaigns will also serve to monitor impacts on regional air quality.

832  Updale of VTAPA Sacond Generation Emissions inventory

As part of regular monltoring and evaluation, the sacond generafion VTAPA emissions inventory will have fo be continuously
updafed. This forms part of the capacity building plan, enabling the Air Quality Officers fo fulfil their legal obligation and ensure
a successful implementation of the second generation YTAPA AQMP.

The update of the emissions inventory is proposed to be done annually and should include, but not bs limited to, the following:
¢ |dentify and quantify emissions from all Confrolled Emitters and Small Stationary Sources;
e  Update the fuel use for domestic fual buming consumption {i.e. switching from coal to LPG);
e Identify and record waste buming activities {Include types of waste bumnt, frequency and duration); and
o |dentify open exposed areas within residential areas that can give rise to windblown dust.

T
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Flgure 49: Locations for passive sampling campaigns within the VTAPA

6.3.3  Stakeholder Engagement

There are several forums in place in the VTAPA to ensure inter-governmental communication and cooperation’s as well as
engagement with various stakeholders. However, the need for granulation and clarification of roles and responsibilities for all
stakeholders at local lsvel, who will be collaborating to exscute relevant initiatives and providing progress feedback, Is
pertinent.

The Multi Stakeholder Reference Group (MSRG) meets twice a year and comprises representatives from all spheres of
government, industry and Interested and Affected Parfies (i&APs). These meetings provide a platform for feedback on the
progress of the implementation of the AQMP as well as Interaction between the various stakeholders. This forum should
continue to meet bi-annually but with more focus on information communlcation and awareness raising — this could also be
an ideal platform to provide guidance to industry on how to report in NAEIS and raise awareness on the importance of corect
reporting. This forum should be used to track clear targets for implementation within the specific imeframes and holing the
responsible parties accountable for non-performance.

The Implementation Task Team ([TT) Is grouped geographically fo faclliiate inferaction and focussed efforts at interventions
relevant to a spscific geographical area. These groups consist of govemment officials at municipal level, industry
representatives, NGO's and CBO's and are hands-on in the implementation of the area-based intsrventions. These quarterly
meetings should serve as interim follow-ups on specific actions (listed in tables in Section 6,1.2: Priorifisation and Financial
Implications of interventions) and there should be consequences for actions not taken. Clear targets should be set, and
progress traced at these meetings.

78
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The VTAPA Authorities meet bi-annually and comprises of the air quality officers from the verious spheres of govemnment.
Here the focus Is specifically on intergovemmental cooperation and feedback from the varlous air quallty officials on progress
made within their jurisdictions. Again, clear targets with implementation fimeframes should be set and there should be
accountability for non-parformance.

Even though the DFFE, as the natlonal department, is responsible for the implementation of the Priority Area AQMP, it works
in collaboration with other spheres government (particularly local) and various stakeholders. However, the DFFE remains
responsible for enforcement and accountable for non-performance. The DFFE has, in support of local and provinclal
govenment, deployed personnel to assists with the implementation of the air quality responsibilities.

6.34  Review of VTAPA implamentation Plan

The AQMP promotes collaboration batween the various stakeholders to achieve a shared vision and goals. The success of
the VTAPA second generation AQMP will dapend on the Implementation of the intervention strategies. This in tumn depends
on the feasibility of the Interventions and how easily these can be implemented. The latter relies on human resource capacity,
planning and financial provision.

Progress on the Implementation of the VTAPA second generation AQMP should ba clesely monltored, with an intemal review
atthe end of each financial year where the Interventions should be re-defined if needed and re-prioriised. The AQMP should
be reviewed within five years of publication.
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9  APPENDIX B~ FirsT GENERATION VTAPA AQMP [MPLEMENTATION PLAN

The current known status of these action plans is provided in each table.

Nole that at the time of publication of the 2009 VTAPA AQMP, the DFFE was called the Department of Environment and
Tourism, hence the DEAT abbreviation.
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