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FOREWORD
Improving air quality is one of the major challenges facing our generation today. Poor air quality
has a direct impact upon the health and life expectancy of our citizens and improving it is an
ambition worthy of all of us. Improving it is not something any authority or organization can do
alone; it requires commitment and effort at all levels and it is vital that we play our part. We are
committed in ensuring that our generation meets its obligation to future generations in bringing
this issue to the fore and doing something about it.
We have great pleasure in introducing the Provincial Air Quality Management Plan, which
contains a range of measures which we believe are the building blocks to improving air quality in
the Province.
For the Plan to achieve its mission of ensuring the quality of air that protects human health and
the environment through enhanced air quality management systems and programs, the strategies
within it must be implemented in full and built upon. This will require action by public and private
organisations, but it will also need the support of community members making changes to their
lifestyles by developing and encouraging best practice and becoming more involved in air quality
improvement initiatives.
We appeal to you, the people of Limpopo, to embrace the Provincial Air Quality Management
Plan and become involved in its delivery.
Finally, we would like to extend our gratitude to all our stakeholder representatives, the Project
Steering Committee and the consulting team for inputs made during the development process
and for driving this project forward.

S Sekoati
MEC for Limpopo Department of Economic Development Environment and Tourism
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EXECUTIVE SUMMARY
Limpopo Department of Economic Development, Environment and Tourism (LEDET) initiated a Provincial Air Quality
Management Planning process in accordance with Sections 15 and 16 of the Air Quality Act of 2004. The main aim
was to provide the Province with an implementable Air Quality Management Plan (AQMP) that complements the
existing District Municipality AQMPs and comply with National requirements. The Provincial AQMP is primarily directed
at protecting air quality in the province and ensuring the quality of air that protects human health and well-being. The
vision of the Provincial AQMP is to work towards “Clean air throughout Limpopo Province” and the mission is to” ensure
Air Quality that protects human health and the environment through enhanced air quality management systems and
programs”. The principal goals of the plan are to (i) Establish and maintain sustainable air quality management
practices within the Province incorporating all relevant stakeholders and role players; (ii) Establish an effective Air
Quality Management System in the Province; and (iii) Manage and control atmospheric emissions from major sources
in the Province.
The Provincial AQMP was developed through an extensive public participation process. The development process was
set out in different phases with the first phase comprising information overview, stakeholder identification and
engagement, and an air quality baseline assessment. The second phase included the development of an emission
inventory, dispersion modelling and monitoring data mapping, followed by the “Gap and Problem Analysis”, and
development of intervention strategies and action plans. A Project Steering Committee (PSC) comprising of LEDET
representatives, the consulting team, Air Quality Officers (AQOs) from the five District Municipalities, and a few key
persons from other Departments was established as part of the Stakeholder engagement process. The three Public
Workshops represented the broader Interested and Affected Parties (I&APs) including industry, business, the
community, and NGOs. The plan identifies four “Hot spot” areas (areas with poor or potentially poor air quality), viz.
Phalaborwa, Steelpoort area, Lephalale and Polokwane. These areas would require extensive management programs
to ensure compliance with regulatory requirements and improvement in air quality.
This AQMP commits stakeholders to a suite of intervention strategies including the reduction of emissions of concern
from major sources of pollution such as industrial, domestic, vehicle, small-scale and non-listed as well as mining
sources; establishment and enhancement of provincial air quality management systems, and enhancement of air
quality management practices in the province. These strategies will be achieved through a range of actions/programs
including the development and maintenance of a comprehensive ambient air quality monitoring network, continual
enhancement of the Provincial Emission Inventory; development and enhancement of adequate capacity, skills and
knowledge management programs in Air Quality, improvement of air quality information communication and public
awareness programs, and promotion of cooperation amongst all relevant stakeholders and role players in AQM.
Progress on the implementation of the Provincial AQMP will be reported on an annual basis and the plan will be
reviewed over time to respond to a number of factors including the outcomes of the strategic actions implemented,
changes on regulatory requirements, economic influences, etc.
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1 Introduction
As part of its mandate, the Limpopo Department of Economic Development, Environment and Tourism (LEDET)
embarked on a project to develop a Provincial Air Quality Management Plan (AQMP) in accordance with Sections 15
and 16 of the Air Quality Act (AQA) of 2004. The main aim of the project is to provide the Province with an
implementable AQMP that complements the existing District Municipality AQMPs and comply with National
requirements.
Section 15 of the AQA provides that each Province is responsible for preparing an environmental implementation plan,
which must include an Air Quality Management Plan as required under National Environmental Management Act
(NEMA) Chapter 3. According to the Act, Air Quality Management Plans must:
a)

Within the domain of the relevant National Department, Province or Municipality, seek i) to give effect, in respect of air quality, to Chapter 3 of the National Environmental Management Act
(NEMA) to the extent that the Chapter is applicable to it;
ii) to improve air quality;
iii) to identify and reduce the negative impact on human health and the environment of poor air quality;
iv) to address the effects of emissions from the use of fossil fuels in residential applications;
v) to address the effects of emissions from industrial sources;
vi) to address the effects of emissions from any point or non- point source of air pollution other than those
contemplated in subparagraphs (iii) or (iv);
vii) to implement the Republic’s obligations in respect of International Agreements; and,
viii) to give effect to best practice in Air Quality Management;

b)

Describe how the relevant National Department, Province or Municipality will give effect to its Air Quality
Management Plan; and

c)

Comply with such other requirements as may be prescribed by the Minister.

Limpopo Province is the northern-most Provincial legislature of South Africa, sharing international borders with
Botswana, Zimbabwe and Mozambique. Provincial borders are shared with Mpumalanga in the south-east, Gauteng in
the south, and the North-West Province in the south-west. The administration of the Province occurs within five District
Municipalities (DMs): Capricorn, Waterberg, Vhembe, Mopani and Sekhukhune (Figure 1).
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Figure 1: Map of Limpopo Province including the five District Municipalities
Three of the five DMs (Capricorn, Waterberg and Sekhukhune) already have AQMPs and these were used as the initial
information base of the Provincial AQMP development. The aim was to establish synergy between the Provincial and
District AQMPs and to ensure a holistic approach to Air Quality Management in the Province.
Subsequent to the initiation of the Provincial AMQP development, the Waterberg DM was declared, together with the
Northwest Province Bojanala Platinum DM, part of the third Priority Area in South Africa. The progress on the Priority
Area AQMP development was followed closely as part of the Provincial AQMP process.

1.1

Air Quality Management Plan Development Process

The development of a Provincial AQMP was set out in different phases with the first phase comprising of an information
overview, stakeholder identification and engagement, and an air quality baseline assessment. The second phase
included the emission inventory development, dispersion modelling and monitoring data mapping, followed by the “Gap
and Problem Analysis”, and development of intervention strategies and action plans.
A Steering Committee comprising of LEDET representatives, the consulting team, the AQOs from the five DMs and a
few key persons from other Departments was established. The purpose of the Steering Committee was to ensure
contributions from key role players and decision makers within the Province. The Public Workshops represented the
broader Interested and Affected Parties including industry, business, the community, and NGOs. Two Public Meetings
were held in June and August 2012. A third Public Meeting was held in February 2013 during which the draft
intervention strategies were presented to the public.
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As part of the AQMP development process, understanding of the current state of air quality in the Province is
fundamental in assessing compliance with ambient air quality standards and to subsequently determine the potential
risk for human health impacts and environmental degradation. The baseline characterisation therefore provides the
foundation for the development of the AQMP which informs the detailed strategies and procedures of the set clean air
objectives within a specific timeframe. It also provides the basis for emission reduction strategy assessment and to
determine the implications of such measures. This is provided in the Baseline and Emissions Inventory Report that
formed the basis for the “Gap and Problem Analysis (LEDET, 2013).
International and local air quality practices were referred to, to ensure that the plan forms an integral and practical
system that will meet the objectives as defined in Table 1.
This document sets the strategic direction for Air Quality Management in Limpopo. It outlines steps that all relevant
stakeholders in the Province should take to ensure the quality of air that protects human health and the environment.
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Table 1: Summary of immediate objectives, outputs, verifiable indicators and status
Output

Immediate Objective

Verifiable Indicator

Output A: Basic Overview Information

•

Project Steering Committee, Project Initiation Documentation and Meeting

Kick-off meeting

and Initial Stakeholder Participation

•

Background Information Document (BID)

BID circulated

•

Information material for stakeholder involvement (Background Information Document, appropriate

Invitation to first Public Meeting

announcement, advertisements, and media releases, etc.)

Output B: Baseline Assessment

•

Comprehensive stakeholder database

Stakeholder database

•

Stakeholder comments and response report

No comments received on Inception report.

•

Inception Report

Inception report

•

Conduct a baseline air quality assessment to determine and evaluate the current air quality status in

Draft baseline report

the Province, including the evaluation of available air quality data, air pollution sources and activity

Final baseline report

levels, area data, etc.
•

Consider climate change and the status of current interventions on the mitigation of greenhouse gas

Final baseline report

emissions
•

Evaluate current Air Quality Management and tools (including the capacity within the various

First Public meeting

spheres of Government, emissions inventory; existing air quality monitoring programmes; baseline
air quality data; and, the use of atmospheric dispersion models)
Output

C:

Emission

Inventory,

•

Conduct appropriate stakeholder engagement (Public Workshop #1)

•

A comprehensive (first level) emission inventory accounting for all point and non-point sources in the

First level emissions inventory in the form of an

Province will be compiled. The inventory will specify the location of each source and the time

interactive spread sheet called "Limpopo

variations in the emissions and data will be used to assess and clarify the most serious polluting

Emissions Inventory Calculator"

Dispersion Modelling and Data Mapping

activities
•

Dispersion modelling will be utilised to predict ambient impacts of sources of air pollution or to

Isopleth plots for selected areas included in the

simulate pollutant spread for specific places, and for thematic mapping to analyse the extent of

Baseline and Emissions Report

pollution problem from each activity sector. The modelling data will be analysed to identify future
•

problems and to inform future development decisions

Assessment

Monitoring and modelling information, location of specific air quality problems and main polluting

information included in the Baseline and

sources, distribution of sensitive receptors, etc. will be mapped to show spatial relationships

Emissions Report
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Output

Immediate Objective

between sources, air quality and human activities
Output D: Gap and Problem Analysis,
Intervention

Strategies

and

Verifiable Indicator
Second Public Workshop

•

Appropriate stakeholder engagement workshop will be conducted (Public Workshop #2)

•

An analysis of air quality issues will be conducted, air quality management strategies and action



plans to address air quality issues will be developed taking into account existing Provincial strategies

Emissions Report

Action

Planning

Gap analysis included in the Baseline and

and policies. In selecting the strategies, the potential air quality improvement of each response
option will be considered. Social and economic costs and benefits of each option will be assessed.

Preliminary

Existing actions and initiatives within the Province will be identified and incorporated. Associated

developed during PSC meeting

Intervention

strategies

to

policy reforms and institutional strengthening to support implementation of the strategies will be
clarified. A cost-benefit analysis and who bears the cost of implementing a strategy will be

Intervention strategy and Action plan report

conducted
•

A complete list of actions, priorities, responsibilities and time schedules must be developed.
Indicators that can be used to track the progress of actions and their impacts will be formulated to

PSC one-day workshop

ensure that the progress of activities can be tracked and the strategy can be effectively evaluated.
Guidelines and detailed technical support documents and information on how the role players
involved in the AQMP will effectively execute the programs and strategies will be developed
•

Stakeholders will be consulted to help determine the priorities and shape the strategies and action
plans (PSC workshop (replace previous stakeholder workshop)

Output E: Draft AQMP
Output F: Final AQMP

•

A draft AQMP will be compiled and published for public comment

Draft AQMP

•

A stakeholder workshop on the draft AQMP will be conducted (Public Workshop #3)

Third Public Meeting

•

The draft AQMP will be reviewed taking into consideration public inputs

Final AQMP

•

Final AQMP will be compiled and presented to the HoD before it is published

Presentation of final AQMP

•

Twenty (20) hard copies and electronic copies (full colour printing on high quality paper and binding)

Submission of final AQMP

will be submitted to the Department
•

Project closure report will be compiled and presented to the Department
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Report Outline

This document introduces the Vision and Mission of the AQMP (Section 2). This is followed by a summary of the
findings of the Baseline Assessment (Section 3), including the Source and Emissions Inventories, Dispersion Modelling
and Monitoring Data Mapping. The baseline information assisted with the Gap and Problem Analysis (Section 4)
leading to the development of the Strategies and Implementation Plan (Section 5). Implementation focus areas, air
quality management capacity, and monitoring plan and review are presented in the final section (Section 6).
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2 Vision and Mission
The vision describes the focus of Provincial Government and other stakeholders in the rollout of the AQMP. The
mission statement shows the way forward and guides the implementation of the AQMP to achieve effectiveness,
sustainability, cooperative and participatory governance, compliance, and progressive improvement.

Vision
“Clean Air throughout Limpopo Province”

Mission
To Ensure Air Quality that Protects Human Health and the Environment
Through Enhanced Air Quality Management Systems

Goal
Three goals have been identified in support of the vision and mission statement.
These goals are:
 Establish and maintain sustainable air quality management practices within
the Province incorporating all relevant stakeholders and role players;
 Establish an effective Air Quality Management System in the Province; and
 Manage and control atmospheric emissions from major sources within the
Province.
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3 Baseline Evaluation Summary
A baseline air quality assessment was conducted to identify all current sources of air pollution within the Province and
to determine the status quo of air quality. This has been done through the collection of data from a number of providers.
Meteorological data was obtained from the South African Weather Service, whereas information on current industry
permits and Atmospheric Emission Licences were obtained through the SAAQIS database and various Government
Departments. In addition, Census data was sourced and Environmental Impact Assessments (EIAs) performed in the
Province, reviewed. The following sections summarise, from the comprehensive baseline document (LEDET, 2013),
the status quo assessment.

3.1

The Study Area

Limpopo Province is the northern-most Province of South Africa and lies between ~22°S and ~25°S and between
~26°E and ~32°E. The Province comprises of five District Municipalities (DMs); each consisting of between four and six
Local Municipalities (LM) (Table 2).
Table 2: A comparison of the spatial statistics of each of the five Limpopo District Municipalities
Criteria

Capricorn

Area (km2)
Population size

Mopani

Sekhukhune

Vhembe

Waterberg

21 705

20 011

13 528

25 597

44 913

1 263 106

1 147 356

1 019 198

1 336 493

703 631

Administrative
seat

Polokwane

Giyani

Local
Municipalities

 Aganang
 Blouberg

 BaPhalaborwa

 Lepele-Nkumpi

 Greater Giyani

 Molemole

 Greater
Letaba

 Polokwane

Groblersdal

Thohoyandou

Modimolle

 Elias
Motsoaledi



Makhado

 Bela-Bela



Musina

 Lephalale

 Ephraim
Mogale



Mutale

 Modimolle



Thulamela

 Mogalakwena

 Fetakgomo

 Greater
Tzaneen

 Greater
Tubatse

 Maruleng

 Makhuduthamaga

 Mookgopong
 Thabazimbi

The total area of the Province is 125 755 km2, hosting a population of 5 439 600 people (Table 2, Figure 2). The most
densely populated Municipalities are located between Mokopane (in the south-west) and Thohoyandou (in the northeast). Outside of the major urban centres, population density (Figure 2) is less than 48 people per km2.
The topography of the province is complex (Figure 3: Map of the terrain of Limpopo province.
(Figure 3), varying from plains in the west (~500 masl) to hills, low mountains and mountains (~2000 masl) in the
central and eastern regions. Plains also occupy a narrow strip on the eastern boundary with Mozambique – an area
referred to as the Lowveld. The northern extent of the Great South African Escarpment occurs in the province: in the
south-east the Drakensberg and the Soutpansberg to the north and north-west of Thohoyandou. The Waterberg
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mountain range (east and northeast of Thabazimbi) and the Strydpoort Mountains to the south of Polokwane are
another two prominent mountain ranges in the province.

Figure 2: Population density (people.km-2 at sub-place level) across Limpopo Province (2001 Census)

Figure 3: Map of the terrain of Limpopo province.
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The annual rainfall received across the Province varies between 285 mm in the west to 1 290 mm in a small area near
Tzaneen. The Provincial average is 527 mm. Temperatures (Table 3) are generally warm to hot in summer with an
average summer maximum of 27 degrees Celsius (°C). Winters are generally mild (average minimum temperature of
4°C; average maximum ~20°C) although low (-3.5°C) temperatures do occur.
Table 3: Long-term average (([maximum + minimum]/2) monthly temperatures (°C) at seven South African
Weather Service (SAWS) weather stations within Limpopo Province
Weather station

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Period

Hoedspruit

25.9

26.0

24.6

22.8

19.4

16.5

16.7

18.1

20.7

22.1

23.6

25.3

19781984

Marken

23.9

23.5

22.1

19.4

15.5

12.1

11.9

14.8

18.4

22.1

23.0

23.9

19311937

Potgietersrus
(Mokopane)

23.8

23.3

22.1

19.6

16.3

13.2

13.8

16.2

19.9

21.9

22.5

23.2

19561984

Phalaborwa

26.1

25.7

24.6

22.5

19.9

17.1

17.3

19.1

21.5

22.8

24.3

25.2

19671984

Pietersburg
(Polokwane)

22.4

22.0

20.7

18.3

15.0

12.0

12.1

14.3

17.6

19.9

20.9

21.8

19511984

Thabazimbi

25.1

24.9

23.4

21.0

16.9

13.8

14.0

17.3

21.8

24.5

24.7

25.2

19401963

Tzaneen

24.4

24.0

22.6

20.8

18.2

15.4

15.3

16.8

19.1

20.4

22.4

23.8

19331948

Wind direction (Figure 4Error! Reference source not found.) varies across the Province, where in the eastern parts
he wind is predominately from the southerly sector (four stations). In the central part of the Province, northerly and
north westerly winds dominate, with prevailing easterly winds in the western parts of the Province. Low speed winds are
more prevalent from the south around Polokwane (three stations). The wind across Limpopo Province seldom
exceeded 8.8 m.s-1; most commonly within the range of 2.1 and 5.7 m.s-1. A detailed analysis of recent meteorological
is presented in the baseline report (LEDET, 2013).
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Tshipise

Thohoyandou

Tzaneen

Phalaborwa

Mokopane

* Marken & Thabazimbi

Hoedspruit

Figure 4: Period average wind roses for Limpopo Province for 2011. In all wind roses, wind direction and percentage occurrence is as indicated for Hoedspruit. * indicates stations where data availability for 2011 was less than 80% and wind roses were not
generated
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Air Quality Management in the Province

Three of the five District Municipalities (DMs) within Limpopo, viz. Capricorn, Waterberg and Sekhukhune, have already
developed Municipal AQMPs. Capricorn, Waterberg and Mopani have also been identified by the Department of
Environmental Affairs (DEA) as areas of potentially poor air quality with the Waterberg DM being part of the WaterbergBojanala priority area.
The Province and each District Municipality have a dedicated Air Quality Officer (AQO) but only the AQO for Capricorn
is also a qualified Environmental Management Inspector (EMI). With the exception of Capricorn DM all District
Municipalities in the Province have delegated the Atmospheric Emission Licensing function to LEDET.
By-laws addressing air pollution sources not covered by Section 21 of the AQA have been promulgated for Vhembe
and draft versions have been prepared for Capricorn and Waterberg.
Both at Provincial and District levels, there is lack of capacity to fulfil AQM functions in the Province. It is evident that
the AQOs are still building an understanding of emission sources in their areas. Three (Viz. Capricorn, Waterberg and
Sekhukhune) District Municipalities have developed their AQMPs and are at the implementation stage. Mopani and
Vhembe District Municipalities are in the process of developing District AQMPs.

3.2.1

Ambient Monitoring Practices

The summary of details of monitoring stations (Table 4) was collated from various sources, including: the District
AQMPs, personal communication with the Provincial and District AQOs and in some cases the service providers
contracted for deployment and maintenance of the continuous monitoring stations (see also Figure 5). It is noted that
there is a shortage of up-to-date information on the South African Air Quality Information System (www.saaqis.org.za)
with respect to Limpopo Province. Monitoring stations in the DMs tend to be localised in and around major industrial
and urban centres with few (if any) background sites. There are a total number of 23 "Government-owned" air quality
monitoring stations (stations owned and operated by DEA, LEDET and Local Authorities) in use (Table 4), as opposed
to 25 stations owned and operated by industry. Of the Government stations, only a few make use of continuous
samplers; the majority is making use of passive samplers. Industry stations, however, make far more use of continuous
monitoring stations.
Available findings on ambient air quality monitoring in the Province are limited to those reported in the AQMPs for
Waterberg, Capricorn and Sekhukhune DMs. Some of the key findings are as follows:


Results from air quality monitoring in the vicinity of Lephalale (between 2005 and 2008) showed infrequent
exceedances of National Standards, specifically for SO2 and PM10 in the short-term (WDM, 2009).



In the Capricorn DM, ambient air quality monitoring during 2004, recorded no exceedances of average daily
SO2 concentrations but fine particulate matter (FPM) showed frequent exceedances of then SANS 1929 daily
guidelines. More recent data includes monitoring reports from six continuous ambient air quality monitoring
stations surrounding the Anglo American Platinum Smelter, in Polokwane. Four of the six locations had 80%
data availability, while the other two sites had 78% and 15% data availability (Southfarm and Kuschke,
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respectively). During the time period examined, September 2012, no exceedances of average hourly SO2
concentrations or daily PM10 concentrations were recorded at any of the six locations. This compliance with
SO2 and PM10 NAAQS continued from September to December 2012 (M. Rangwato, pers. comm. 2012-0214).


Ambient air quality monitoring in the Sekhukhune DM for five months in 2008, showed that monthly averages
for SO2 and NO2 were low and were not expected to exceed annual NAAQS limits (GSDM, 2008).



Long-term monitoring at Louis Trichardt (1995-2005) measuring SO2, NO2, O3, NH3 and HNO3 formed part of
a research project conducted by the North West University, Department of Chemistry. The findings indicated
very low annual average concentrations for all pollutants measured.

The DEA has established three new ambient monitoring stations in 2012 as part of the Waterberg-Bojanala Priority
Area. The stations are located in Lephalale, Thabazimbi and Mokopane.
Additional continuous air quality monitoring stations have been proposed (Table 4, Figure 5) in areas where poor or
potential poor air quality was identified during the development of the source and emissions inventories as well as
dispersion modelling (Section 3.3). These stations have provisionally been sited at schools due to the sensitivity of
children to poor air quality and the opportunity for awareness campaigns and capacity building. However, practical
siting requirements, including access, security and provision of electricity, will influence the final locations.
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Table 4: Air quality monitoring stations across Limpopo Province (co-ordinates have been approximated, where possible, when not supplied)
District
Municipality
Waterberg

Capricorn

Station name

Latitude
(°S)

Status

Monitoring period

Pollutants measured

Sampler type

Marapong (Eskom)

-23.65578

27.62788

Active

Nov 2006 - present

PM10, SO2, NOx, O3, PM2.5

Continuous

Lephalale (DEA)

-23.68

27.72

Active

July 2012 - present

PM10, PM2.5, SO2, NO2, NOx, O3, CO, BTEX

Continuous

Mokopane – Mahwelereng Police
Station (DEA)

-24.15

28.98

Active

July 2012 – present

PM10, PM2.5, SO2, NO2, NOx, O3, CO, BTEX

Continuous

Thabazimbi – Regorogile Gateway
Clinic (DEA)

-24.58

273.9

Active

July 2012 - present

PM10, PM2.5, SO2, NO2, NOx, O3, CO, BTEX

Continuous

Grootgeluk mine

-23.66373

27.54997

Active

Dust fall

Passive

PPC cement

-24.71651

26.81662

Active

Dust fall

Passive

Northam Platinum

-24.82970

27.34067

Active

Dust fall

Passive

Amandebult Platinum mine

-24.80616

27.33134

Active

May 2006 - present

Dust fall

Passive

Nylestene

-24.70717

28.41300

Active

Oct 2008 - present

Dust fall

Passive

Inca mine

-24.48158

29.22580

Active

Dust fall

Passive

PPL Anglo Platinum

-24.01069

28.92422

Active

Dust fall

Passive

Thabazimbi

-24.82483

27.28839

Active

Dust fall

Passive

One location in each (of five) LM
(Capricorn DM)

Mobile (every 2 – 3
months)

Active

May 2011 - present

SO2, NOx, O3, BTEX

Passive

One location in each (of five) LM
(Capricorn DM)

Mobile (every 2 – 3
months)

Active

May 2011 - present

PM10

Continuous
(e-samplers)

Polokwane Municipal Stores (DEA)

-23.87226

29.45191

Active

July 2012 – present

SO2, NOx, O3, BTEX

Passive

AIDS Information Centre (DEA)

-23.89190

29.46323

Active

July 2012 – present

SO2, NOx, O3, BTEX

Passive

Seshego Zone 2 (DEA)

-23.84640

29.39853

Active

July 2012 – present

SO2, NOx, O3, BTEX

Passive

Active

July 2001 - present

SO2 and PM10

Continuous

Anglo American Polokwane Smelter
Sekhukhune

Longitude
(°E)

6 locations

Transmix

-24.66286

30.29108

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Modikwa

-24.63036

30.15119

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Bokoni (ex Lebowa) Platinum mine

-24.55647

30.14922

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Limpopo Department of Economic Development Environment and Tourism

Page 14

Provincial Air Quality Management Plan

District
Municipality

Station name

October 2013

Latitude
(°S)

Longitude
(°E)

Status

Sampler type

-24.42236

29.78977

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Makhuduthamaga

-24.75652

29.85502

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Marble Hall

-24.96880

29.29408

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Elias Motswaledi

-25.16619

29.39308

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Lion Ferrochrome

-24.12672

30.81947

Active

May 2008 - present

SO2, NOx and dust fall out

Passive

Near Steelpoort
(Ngwanatheko Primary School or
Maelebe Primary School)

-24.80097
or
-24.74289

30.09742
or
30.14325

Proposed in AQMP

SO2, NOx, PM10, VOC's and O3

Continuous

Tubatse village (Leolo High School)

-24.57676

30.32374

Proposed in AQMP

SO2, NOx, PM10 and VOC's

Continuous

Proposed in AQMP

SO2, NOx, PM10, Pb, O3 and VOC's

Continuous

Sekhukhune DM: Dilokong Hospital

-24.61418

30.17051

Not Active

August 2012-present

PM10, PM2.5, SO2, NO2, O3, CO, BTEX, Hg

Continuous

Louis Trichardt

-23.04438

29.90474

Unknown

1994 – present

SO2 , NOx, NH3, O3

Passive

Makwarela Township

-22.94488

30.49811

Vhembe DM office complex

-22.96726

30.45855

Shayandima Clinic

-22.00531

30.42688

LEDET Mobile unit – Musina (to capture
boarder traffic)
Tshikondeni coal mine
Mopani

Pollutants measured

Fetakgomo

Mobile for the towns and isolated mines

Vhembe

Monitoring period

Phalaborwa
Phalaborwa (Foskor)

SO2, NO2, O3
Active

-23.98254

31.13169

15 locations

Phalaborwa (LEDET)

-23.93222

31.13934

Greater Tzaneen (Mopani DM) (Unicorn
Preparatory School)

-23.84135

30.15273

SO2, NO2, O3, BTEX

Passive

SO2, O3
to be deployed

Mobile
18 locations

July 2012

Active

SO2, NOx, PM10, PM2.5, O3 and VOCs

Continuous

Dust fall

Passive

Unknown

1994 – present

SOx

Continuous

Active

2007 – present

PM10 and dust fall

Continuous
and passive

Active

June 2013 – present

SO2, NOx, PM10, PM2.5, O3 and VOCs

Continuous

Proposed n AQMP

SO2, NOx, PM10, PM2.5, O3 and VOCs

Continuous

Under
request for
tenders
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Limpopo AQMP
Monitoring Stations
Legend

Active, Continuous
Active, Passive
Inactive
Proposed

Figure 5: Monitoring stations across Limpopo Province
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Emission Inventory, Dispersion Modelling and Data Mapping
Source Inventory

Most of the main industrial role-players within Limpopo Province are Listed Activities or mining operations as reported
in Table 5. A total of 387 recorded industrial and commercial operations are located within Limpopo Province, and were
grouped into 16 Source Categories (Table 5). Of these, 75 fall under the Listed Activity category (as per Section 21 of
the Air Quality Act) with the remainder being mainly small boiler operations and other sources that are Non-Listed
Activities to be controlled by the DM by-laws.
The spatial distribution of both listed and non-listed sources, for which the location co-ordinates were available, is
shown inError! Reference source not found. Figure 6

Figure 6: The location of major sources in the Capricorn, Mopani, Sekhukhune, Vhembe and Waterberg DMs,
where location co-ordinates were available
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Table 5: Source groups within Limpopo Province, indicating the associated pollutants and the total number of sources
Source
Category
Smelter

Description

Number
of
Sources

Pollutants
PM

SO2

NOx

CO

Metals

PAH

Dioxin/
Furans

Chlorine

HCl

HF

1

















Ferro-metals

3

















Silicon

1










(a)

(a)

(a)

Copper

1







Eskom

2







Brick
Production

Brickworks

14







Cement
Industry

Cement
production

1









Supporting
processes

3



Fuel Depot

Storage

8



Incinerators

Hospitals(e)

1







Funeral
Parlours

1





Veterinary
services

3



Waste
Treatment
Works

2

Mines
Fertilizer
production

Wood
Processing

TOC

Platinum

Power
Generation

Fertilizer

TVOC

Ammonia



(a)

(a)





































































1





















3









Agricultural

1



Sawmill

40



Timber
treatment

7





(b)

(b)

(b)
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Source
Category
Industry
Other

Description

Number
of
Sources

October 2013

Pollutants
PM

SO2

NOx

CO

TVOC

TOC

Metals

Dioxin/
Furans

Chlorine

HCl

HF

Ammonia

Other

Charcoal
processes

3





Char processes

1





Asphalt plants

5



Meat processing

2



odours

Animal
production

feed

2



odours

(b)

(b)

(b)



(b)

Galvanising plant

1



Animal
Matter
Processing

Abattoir

2



Other

1



Industrial
Stockpiles

Coal

2



Mining

Coal

3



Platinum

11





Iron ore

3





Chromium

5





Manganese

1





Copper

1





Gold

2





Diamonds

1



Lime

2



Other non-metal

19



Other metal

2



Sand and clay

5



Quarry

PAH


(c)

(c)



(c)

(c)

(c)

(c)

(c)
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Source
Category
Waste

Small
Boilers

Description

Number
of
Sources

October 2013

Pollutants
PM

SO2

NOx

Hazardous waste
disposal site

1



General
waste
disposal site

43



General
disposal
Mine

waste
site -

3



Ash
facility

storage

3



Waste
water
treatment works

118



Refuse transfer

4



Hospital

11







School

7







Mine

1







Dry cleaners

9







Bakery

7







Food processing

9







Other

3







Tobacco

1







CO

TVOC

TOC

Metals

PAH

Dioxin/
Furans

Chlorine

HCl

HF



Notes: Blue shaded pollutants controlled through AELs. Green shaded pollutants to be controlled through Municipal by-laws.
(a) Only applicable where alternative fuels are used in the Cement Industry.
(b) Applicable where drying is used.
(c) Applicable where incineration is used.
(d) Location coordinates not available.
(e) Hospital incinerators were decommissioned, across the Province, in 2005. It was assumed that no Provincial hospitals have active incinerators.
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3.3.2 Emissions Inventory
A comprehensive emissions inventory was developed for the Province as part of the AQMP process. A set of
questionnaires was compiled for the purpose of gathering emission data from various sectors. This was followed by emails and telephone calls to collect the required information from the various sources. The AQOs assisted with
information gathering.

Some assumptions were made throughout the emissions inventory compiling process.

Furthermore, where reliably measured data was not available, use was made of internationally recognised emission
factors that have varying degrees of uncertainty. Generic data was used, where possible, for sources with no available
information. The draft emissions inventory for the Waterberg-Bojanala Priority Area, developed by DEA was, as far as
possible and relevant, incorporated into the Provincial AQMP. The majority of information used to quantify provincial
emissions was obtained from direct contact (including questionnaires) and AEL applications or EIA studies (Table 6),
through a combination of directly measured emissions and internationally accepted emission factors. Estimates were
based on fuel or production quantities for similar processes for which information has been received via direct contact.
Table 6: Information source types for emissions quantification *included questionnaires
Source group

AEL / EIA

Direct contact

Asphalt

100%

Boilers
Brick manufacturing

Estimates

6%

22%

78%

6%

88%

33%

67%

Charcoal manufacturing
Crematoria
Creosote treatment

25%

Fertiliser

75%
100%

Fuel stations
Wood processing
Waste water treatment
Smelters

100%
50%

50%

100%

Cement

100%

Power generation

100%

Industries (Other)

40%

60%

Mining

14%

66%

21%

Total

9%

43%

48%

The source groups per District Municipality include: industry, domestic fuel burning and mining, with differences in
contribution by each source across the Districts. Other sources within the Province contributing to air pollution include
domestic fuel burning, vehicle tailpipe emissions, and biomass burning. The main sources (Table 7 and Figure7) of
SO2 and NOx within the Province are the power generation sources within the Waterberg DM. Small boilers, followed by
mining operations (both coal and metallurgical), are the main contributing sources to total suspended particulate matter
(TSP) with boilers (assuming all TSP to be PM10) the main source of PM10. Wood processing is the second most
significant source of PM10. The main contributor within the Province to fine particulate matter (PM2.5) and CO is biomass
burning. Vehicle tailpipe emissions are the main source of hydrocarbons specifically within the Districts of Waterberg,
Capricorn and Vhembe. VOCs show to be primarily from wood treatment works and these are mainly restricted to
Mopani DM. Small boilers, where quantified, also indicated to be potential significant sources of CO2.
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Table 7: Summary of Provincial total emissions per source group [in tonnes per annum (tpa)]
Source group

Sub-group

Emission
sources(a)

Emissions per pollutants (tpa)
SO2

NOx

TSP

PM2.5

PM10 (b)

CO

CO2

HC

Asphalt

4

32

23

316

316

9

Fertilizer

2

1 195

4

592

441

20

43 305

Char plant

1

2

2

Cement production

1

2 146

Boilers - coal

56

15 213

2 936

17 615

1 335

1 529 068

Boilers - wood

2

431

8456

6903

10 354

35 859

Boilers – paraffin

1

0.3

0.9

0.1

0.2

1.1

Brick production

Brickworks

19

329

140

2 826

2 826

220

82 309

Incinerators

Crematoria

7

0.6

4.1

0.3

0.3

0.8

Creosote poles

4

Lumber drying

7

5 097

320

Smelters

2

4568

481

Domestic fuel burning

-

1 953

2 615

2 194

22 967

Road traffic

-

2 950

95

2 574

Power generation

2

Industrial other

Small boilers

Wood processing

Mining
Waste
water
treatment
Biomass burning

VOC

SO3

5
26

43

2 708
17 615

0

0.8
14.7

668 032

158 292

481

12 925

878

77

708

10 309

10 309

Metallurgical mines

26

18 074

2 037

Coal mines

3

1 759

779

3 224
578 214

235

2
-

HF

0.2
3 945

25 644

131 510

65 755

835 090

Notes:
(a) Number of emission sources quantified (not equal to number of sources per source group identified in source inventory).
(b) Where no split between TSP and PM10 could be determined, all TSP was assumed to be PM10. For power generation, where dust control systems are in place, the dust emissions are more likely to be PM 10 than TSP. To do the same
for PM2.5 was regarded too conservative.
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(a)
(b)

(c)
(d)
Figure 7: Total emissions per source group from (a) SO2; (b) NOx; (c) TSP and (d) PM10.
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Dispersion modelling

Whereas ambient monitoring provides actual ambient concentrations for specific pollutants at set locations,
atmospheric dispersion models can be used to simulate any number of pollutants and determine the impacts at any
location within the modelling domain. It can also be used to determine source contributions to specific pollutants.
Four “hot-spot” areas (Figure 8) were selected for dispersion modelling based on the current understanding of the air
quality within the Province, the location of significant sources as well as available emissions data. These are:


Polokwane region: a region with a high number of sources and no up-to-date ambient air quality data to
determine the current state of air;



Lephalale region: the only region within the Province with power stations and large scale coal mining
activities;



Phalaborwa region: the only area with fertiliser manufacturing, a copper smelter and two large opencast
mining operations; and



Steelpoort Valley: an area with significant number of mining activities.

Simulations were undertaken to determine particulate matter (PM10), sulphur dioxide (SO2) and nitrogen dioxide (NO2)
concentrations where applicable within the four identified areas based on all quantified sources of emissions.

3.3.4

Main Findings

The main findings included the identification of four “hot-spot” areas, Phalaborwa, Steelpoort, Lephalale and Polokwane
(Table 8 and Figure 9). Some of the concerns identified were:


The predicted impacts within the Polokwane area are mainly localised (Figure 9a and b);



The area around Lephalale is of concern, due to the planned development rather than the current situation.
Current GLCs PM10 are however a concern around the opencast mines in the area where it is predicted to
exceed standards at nearby settlements (Figure 9c and d);



The main area of concern is around Phalaborwa due to very high SO2 concentrations impacting on the town
(Figure 9Figure 9: e and f); and



The Steelpoort area due to the numerous mining operations within close proximity to villages and
homesteads resulting in high PM10 Ground Level Concentrations (GLCs) (Figure 9g).
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Figure 8: Four air quality “hot-spot” areas identified in Limpopo Province

Table 8: Summary of predicted impacts at the four “hot-spot” areas within Limpopo Province
Identified Areas

Main pollutant

Main sources of concern

Significance

Polokwane

PM10

Brickworks and asphalt plant

Medium

SO2

Smelters

Medium

PM10

Mining operations

High

SO2

Power plants

Medium

PM10

Mining operations

Medium

SO2

Smelter and fertiliser production

High

PM10

Mining operations

High

Lephalale

Phalaborwa

Steelpoort area
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(a)

(b)

(c)

(d)

(e)

(f)

Figure 9: Dispersion modelling Isopleth plots for the four “hot-spot” areas:
(a) Frequency of exceedance of highest daily PM10 concentrations for Polokwane region;
(b) Frequency of exceedance of highest hourly SO2 concentrations for Polokwane region;
(c) Frequency of exceedance of highest daily PM10 concentrations for the Lephalale region;
(d) Frequency of exceedance of highest hourly SO2 concentrations for the Lephalale
region;
(e) Highest daily PM10 concentrations for the Phalaborwa region;
(f) Highest hourly SO2 concentrations for the Phalaborwa region; and,
(g) Highest daily PM10 concentrations for the Steelpoort area.

(g)

Limpopo Department of Economic Development Environment and Tourism

Page 26

Provincial Air Quality Management Plan

October 2013

With the assumptions made in the emissions quantification and the uncertainties surrounding the information, a
methodology was established to rank all source groups in order of significance following on the typical EIA significance
ranking methodology (Table 9Error! Not a valid bookmark self-reference.). The significance ranking for the areas of
concern showed the following:


Wood processing, mainly based on the number of activities, was ranked first in Mopani and in Vhembe. There
are, however, far more wood processing activities in Mopani than in Vhembe.



The smelting and fertiliser operations at Phalaborwa, even though both ranked fourth, are significant
impacting sources.



Mining resulted in a significant source at Sekhukhune and Waterberg DMs. At Waterberg DM the main
concern is around the coal mining operations and at Sekhukhune it is around the numerous platinum mines
within the Steelpoort Valley area.



Brickworks and other industrial sources were flagged as significant contributing emission sources in the
Capricorn DM.

Table 9: Ranked significance of source groups in each District Municipality (ranking based on number of
sources of each type and the total impact score)
Source group

Capricorn

Mopani

Brick production

1

3

Cement industry

3

Sekhukhune

Vhembe

Waterberg

3

2
5

Fertilizer

4

3

Fuel depot

7

5

Incinerators
Industrial stockpiles

7

Industrial other

1

6

4

4

3

Mining

3

2

1

2

1

Power generation

4

Small boilers
Smelter

5

4

Wood processing

6

1

2
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4 Gap and Problem Analysis
The status quo provides the foundation for the problem identification and thus it is important to determine the gaps and
limitations of the assessment. These gaps together with the main problem areas identified, are incorporated where
possible into the Strategy Analysis to (a) assess the potential risks to the project concept right from the initial stages of
the project; (b) support the monitoring of risks during the implementation of the project; and (c) provide a firm basis for
the necessary adjustments within the project whenever it is required.

4.1

Gap analysis from the Baseline Evaluation

The gap analysis process must evaluate whether the available information and currents systems are adequate to
address air quality problems. The gaps identified were based on the findings from the baseline evaluation and
consultation with stakeholders.

4.1.1

Monitoring network and data

Limited, good quality meteorological data is a restriction in understanding the dispersion potential of the Province.


Ten surface meteorological stations are operational within the Limpopo Province with only eight stations
having adequate data availability. No upper air soundings are available for the province.

Limited ambient monitored data exist in the province with poor data availability from most of the stations. Network
maintenance and data distribution is a major limitation within the province.


Available ambient air quality data is restricted to that reported in the District AQMPs and that provided on
SAAQIS. The provincial monitoring network includes three DEA owned monitoring stations in Lephalale,
Thabazimbi and Mokopane as part of the Waterberg Priority Area, one LEDET owned monitoring station in
Phalaborwa, one Sekhukhune owned monitoring station in Dilokong and a passive sampling campaign at
various sites by Capricorn DM. Mopani DM has appointed a service provider for the installation of ambient
monitoring station in Tzaneen.

4.1.2

Emissions Inventory

The source inventory was updated with spatial data, or where this was not available with general locations. The general
locations require verification and exact locations. The emissions inventory was updated through numerous information
gathering campaigns. Initially, questionnaires were sent out to all industries to obtain the relevant data but only 4%
reported back and this was then followed up by e-mails and telephone calls to the relevant persons. Finally, the AQOs
collected outstanding information from sources within their DMs. Where appropriate, emissions quantified in the draft
Waterberg-Bojanala Priority Area emissions inventory were included in this Provincial AQMP. A possibility exists that
the identification of sources from the District AQMPs and APPA license database may have changed. Similarly, there
may be some smaller industries, schools and hospitals with boilers and/or incinerators that have been
decommissioned. Vehicle tailpipe emissions were limited to (i) total vehicles, total HGVs, average speeds and road

Limpopo Department of Economic Development Environment and Tourism

Page 29

Provincial Air Quality Management Plan

October 2013

sector length for National roads and (ii) road sector lengths, LMV counts and HMV counts (including buses) for
secondary and regional roads. The emissions data from the National vehicle emissions inventory was included.

4.1.3

Dispersion modelling

Dispersion modelling was limited to areas with sufficient source and emissions data to provide a representative
indication of the potential impacts. The cumulative effects from the mixture of pollutants have not been taken in
consideration during the current study and only the effects associated with single pollutants were evaluated. No
guidelines or standards exist for health impacts associated with multiple pollutants.

4.1.4

Existing Air Quality Management Capacity

Both at Provincial and District levels, there is an under capacity for the air quality staff to fulfil their functions in the
Province. It is evident that the AQOs are still building an understanding of the sources in their areas. Even though the
Air Quality Act is implemented to some level, the AQMP development process uncovered that there is limited capacity
to carry out certain air quality management activities and to enforce the requirements of the AQA on emitters. Thus,
although sources are legally obliged to provide information to the authorities there is some reluctance to provide the
information within the prescribed time-frames, thus hindering information gathering. LEDET organised and conducted a
two-day workshop for AQOs focusing on capacity building in February 2013.

4.2

Problem Analysis

A problem complex is a set of problems with similar cause and effect relationships that are not necessarily related to a
specific location. These problems are then restated into achievable objectives that would result in the desired outcome
for the Province. Three problem complexes were identified around which associated cause-effect solutions could be
developed: (i) Emissions inventory, (ii) Ambient monitoring and (iii) Air Quality Management capacity.

4.2.1

Emissions Inventory

Development of the “first level” emissions inventory is the foundation for Air Quality Management within the Province.
An emissions inventory is a useful “stand alone” Air Quality Management tool and needs to be continuously revised and
updated. It can be used to determine compliance with National Minimum Emission Limits, to rank sources, identify
pollutants of concern and inform emission reduction strategies. Emission inventories also form the basis for dispersion
modelling, baseline characterisation, and ambient air quality monitoring network planning.
The "Limpopo Emissions Inventory Calculator", as discussed in Appendix A, should be used by both the Province and
the DMs to update and expand the Provincial emissions inventory. Relevant source information will be best gathered by
the DMs and provided to the Province to update the emissions database.
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“First Level” emissions inventory for the Province
Not integrated with National emissions database
No legal enforcement by Government

Objective:

Update “First Level” emissions inventory to a comprehensive emissions inventory with updated source
information
Link with National emissions database (SAAQIS)
Legal enforcement by Government

Source groups, identified either through the emissions inventory or through public concern, to receive priority are listed
below with the associated problems and objectives.

4.2.1.1
Problem:

Industry and Power Generation
Most of the industrial operations within the Province are Listed Activities but not all have lodged AEL
applications
Industry emissions inventory does not include all the sources
Non-Listed Activities (smaller industries) do not have emissions inventories
No legal enforcement by Government

Objective:

Industries to submit AEL applications within the required timeframe
Industries to update their internal emission inventories to include all sources
Non-Listed Activities (smaller industries) to compile emissions inventories
AQOs to enforce emission limits and AEL requirements
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Brickworks
Falls under Listed Activities but many brickworks are still unaware that they require an AEL to operate
Very few brickworks have quantified emissions
Very few brickworks conduct ambient monitoring as per the Listed Activity specifications
No legal enforcement by Government

Objective:

Brickworks to submit AEL applications within the required timeframe
Brickworks operating illegally should be forced to quantify emissions and submit AEL applications
All brickworks should conduct ambient monitoring as per the Listed Activity criteria
AQOs to enforce ambient monitoring as per AEL requirements

4.2.1.3
Problem:

Incinerators
Most incinerator locations and operational status within each DM are unknown
Generic data was used to quantify emission of unknown incinerators
Incineration is a Listed Activity and requires an AEL
No legal enforcement by Government

Objective:

Location and operational status of incinerators within each DM must be verified and the information
obtained fed into the Limpopo Emissions Inventory Calculator
Quantification of incineration emissions based on actual waste tonnages and type of waste
Incinerator operators to compile AEL applications
AQOs to enforce emission limits and AEL requirements

4.2.1.4
Problem:

Small boilers
Operational status for most of the 52 small boilers identified is not known
The boilers with no information was assumed to be 10-ton boilers
By-laws to enforce compliance only promulgated in Vhembe; draft by-laws developed for Capricorn
and Waterberg DMs

Objective:

Verify small boilers operational status and the relevant information obtained at DM level
Gather information on boiler types and consumption at DM level and feed into the Limpopo
Emissions Inventory Calculator
Develop by-laws as per the Gazetted template on DM level for regulation of small boilers
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Wood treatment
Limited process information available on most wood treatment works, but it was flagged as the
source group with the highest VOC emissions
Perceived as a significant source of dust emissions

Objective:

Gather detailed information on all wood treatment and sawmill operations and feed into the Limpopo
Emissions Inventory Calculator to verify/confirm VOC emission status
Passive sampling campaigns near wood treatment and sawmill operations to determine the
significance of pollutant concentrations

4.2.1.6
Problem:

“Back-yard” aluminium smelting
This activity was highlighted as a potential significant emission source during the Public Meetings
No information available on the source emissions and impacts
Difficult to quantify emission from “back-yard” aluminium smelting

Objective:

Passive sampling campaigns near these aluminium smelting activities to determine the significance of
pollutant concentrations
AQOs to collect information on these operations
Find alternatives to “back-yard” aluminium smelting

4.2.1.7
Problem:

Waste disposal and waste-water treatment facilities
No available detailed information on any of the landfills or waste water treatment plants
Raised as a dust and odour concern during Public Meetings

Objective:

Collect information from waste managers on licensed landfills and waste water treatment works
Use the Limpopo Emissions Inventory Calculator to quantify emissions and determine significance of
emissions
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Domestic fuel burning
Domestic fuel burning emissions based on 2001 Census and 2007 Community Survey data
Domestic fuel burning was not flagged as a significant source within the Province but this needs to be
verified due to concern for direct impacts on human health
Remains a National problem

Objective:

Obtain 2011 Census sub-place data as soon as it becomes available
Update emissions from Domestic fuel burning with 2011 Census sub-place data
Link intervention strategies to existing National programmes and implement

4.2.1.9
Problem:

Vehicles
Emissions inventory limited to main roads
No emissions monitoring and diesel testing programmes in place

Objective:

Update emissions inventory annually
Cooperate with Provincial Transport Department to get the spot counts as it happens
Determine how feasible to get vehicle count data at weighbridges
Determine how feasible diesel testing programmes would be – link to National Strategy
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Ambient monitoring

Ambient monitoring data is lacking in the Province. Dispersion modelling was conducted for four areas with source
clusters namely Lephalale, Polokwane, Phalaborwa and the Steelpoort area. The Phalaborwa and the Steelpoort areas
were flagged as areas with potentially poor air quality.

Problem:

Limited ambient monitoring stations within the Province
Poorly maintained stations with poor quality data
No data reporting or integration
No central database for ambient monitored data

Objective:

Expanse the monitoring network in the Province
Train technicians and ensure fully operational stations providing good quality data
Analyse and report on results
Feed results from Provincial ambient monitoring to SAAQIS

A few areas were highlighted as potential “hot spot” zones where ambient air quality monitoring is required. The
problems and objectives of each area are discussed below.

4.2.2.1
Problem:

Phalaborwa area
Palaborwa Mining Company (PMC) operates a monitoring station at their operations in Phalaborwa
but this is for internal management purposes and not located where people reside

Objective:

An ambient monitoring station measuring SO2 and PM10 to be placed in the northern part of
Phalaborwa (where emission sources impact the town)
Mopani DM should undertake passive sampling campaigns in areas around Phalaborwa where there
is no monitoring.
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Steelpoort area
Dust generation, specifically PM10 and PM2.5, are of concern due to the mine locations in close
proximity to houses and villages in the extensive Steelpoort area
The mines do not fall under the management of the AQMP

Objective:

The Province and the Sekhukhune DM must require all mines to set up dust fallout monitoring
networks, specifically at residential areas, and report to the DM on a monthly basis, possibly PM10 or
PM2.5.
The soon to be published Dust Fallout Regulations can be used as compliance tool

4.2.2.3
Problem:

Lephalale area
The Waterberg DM forms part of the Waterberg-Bojanala Priority Area with the DEA establishing
ambient monitoring stations as part of the AQMP development for the priority area
Ambient monitoring stations have been established by the DEA in Lephalale, Thabazimbi and
Mokopane as part of the Priority Area and the responsibility of the monitoring network management
and maintenance will be handed over to the DM after a number of years
Eskom and Anglo Coal have their own ambient monitoring stations within the area, but monitoring is
for internal management purposes

Objective:

The DM should position itself as such to take over this responsibility and work closely with the
Province and the DEA
Eskom and Anglo Coal should report monitoring data to the Waterberg DM

4.2.2.4
Problem:

Polokwane area
Capricorn DM ambient monitoring network, including both passive samplers and continuous
monitors, are managed by the AQO with no technical support
No ambient monitoring (continuous) is in place in Polokwane other than the Anglo Smelter
monitoring network

Objective:

The Capricorn DM ambient monitoring network should be continued and data reported to Provincial
Government at set intervals
Capricorn DM should utilise the Provincial trained technician for maintenance of monitoring
equipment
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Vhembe DM

Problem:

Historical data for Louis Trichardt (1995 to 2005) as conducted by the North West University
indicated very low ambient concentrations of SO2, NOx, O3, NH3 and HNO3, but no PM10
concentrations have been measured

Objective:

A PM10 and PM2.5 ambient monitoring station should be installed at, either Makhado, or
Thohoyandou
The Vhembe DM should be responsible for the operation and maintenance of the station with data
reported to the Province at regular intervals

4.2.3

Air Quality Capacity

One of the major obstacles identified at National, Provincial and Local levels is capacity in terms of resources, tools and
finances for Air Quality Management and control. This should be a priority strategy objective as part of the AQMP.
The main objective of Provincial Government is to comply with the legal obligations according to the AQA and to ensure
readily available information to stakeholders through sufficient data collection, collation and dissemination.

Problem:

Limited skills within the Province and DMs
Limited resources within the Province and DMs
Uninformed top Management and Council members
Complex institutional arrangements
No interactive multi-criteria decision-making approach
Limited legal enforcement tools at DM level

Objective:

Skills developed; appoint and train designated EMIs for AQMP implementation
Procurement of resources
Informed top Management and Council members
Simplified institutional arrangements
Through the expanded monitoring network and updated emissions inventory, information will be available
for better integrated decision-making and co-benefit strategy planning
Development of by-laws at DM level
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5 Strategies and Implementation Plan
A Strategy Analysis is a systematic way of searching for and deciding on problem solutions. It follows the Problem and
Objectives analysis and is a prerequisite to designing action strategies. This involves the selection of a strategy to
achieve the desired results, and comprises the clusters of objectives to be included in the project. Strategy Analysis
also looks at the feasibility of different interventions.
Intervention strategies were developed for the most significant objectives. These strategies are ranked according to
priorities with associated cost-benefit analysis conducted. Priority setting can have either temporal approaches,
geographical approaches, problem intensity approaches and/or sectorial approaches (or a combination of these). In the
problem identification and objectives development, use should be made of the sectorial approach, where a number of
problem complexes are identified. In the development of intervention strategies, this sectorial approach will be
combined with a temporal and problem intensity approach.
The emission intervention strategies from the three DM AQMPs will be used as basis for the development of the
Provincial AQMP to ensure synergy between air quality (AQ) management practices in the Province.
The interventions within each problem complex were ranked according to significance and grouped into generic
timeframes ranging from short-term (1 – 2 years, up to end-2014), medium-term (3 – 5 years, up to 2017) and longterm (5 – 10 years, up to 2023).

5.1

Air Quality Indicators

Indicators are defined as a single measure of a condition of an environmental element that represents the status or
quality of that element. An index is a combination of a group of indicators to measure the overall status of an
environmental element, and a threshold is the value of an indicator or index. For example, ambient PM10 concentrations
monitored within a specific area will be the indicator, with the NAAQS for highest daily and annual averages being the
thresholds (Randolph, 2003).
Even though the AQA makes provision for Provinces to develop more stringent ambient air quality limits, it is
recommended that the Province adopts the NAAQS as indicators as listed in Section 1.3.1.1 of the Baseline, Emissions
Inventory and Dispersion Modelling Report (LEDET, 2013). The Minimum National Emission Limits as stipulated for
each Listed Activity under Section 21 of the AQA are source indicators and included in the Atmospheric Emission
License requirements.

5.2

Air Quality Strategies and Implementation Plans

The following subsections provide the strategies and intervention descriptions, with associated timeframes for each of
the three problem complexes. The focus was rather on practical implementable interventions in the short- to mediumterm to ensure the remaining interventions will be addressed over the long term.
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Emissions Reduction Strategies

From the Problem and Objective analysis, it is evident that the updating and expansion of the emission inventory
should form the foundation of the emission reduction strategies. A good understanding of the current status of
emissions from each of the main sectors would provide a sound basis to track progress with future reductions. Table 10
lists all the strategies and action items to establish and maintain sustainable air quality within the Province.
Industrial sources fall primarily into Listed Activities and Non-Listed Activities. Listed Activities require Atmospheric
Emission Licenses to operate and are guided by set emission limits. Industries operating a Listed Activity are required
to report on all air pollutant sources associated with the Listed Activity and therefore a comprehensive emission
inventory for the site. These AELs provide the authorities with a legal mandate to control emissions from these sources.
A reporting schedule should be developed to ensure regular reporting from industries and review by authorities.
Examples of these sources are the smelters, power generators, brickworks and incinerators, with the last two
categories providing the biggest challenge. The main action required by LEDET is to identify the unknown sources and
to update the “First Level” emissions inventory. This can be done through the licensing system where the AEL
application requires reporting on all sources of emissions and emission rates by the industry. The updated emissions
information should be fed into the Limpopo Emissions Inventory Calculator.
Non-Listed Activities such as the wood treatment facilities and small boilers are more difficult to control. The Municipal
by-laws provide a useful legal tool to regulate these sources at DM level. It is therefore recommended that the DM
AQOs verify the operational status of the boilers and collect more information on all the smaller sources. Non-Listed
Activities can be regulated through DM by-laws as per the DEA Air Quality Management By-Law for Municipalities.
Domestic fuel burning and vehicle emissions were not flagged as major sources on a Provincial scale; however these
are of concern on a local scale. The concern for human health impacts from domestic fuel burning is the low level of
emission releases directly into the breathing space. The strategies developed for control of Domestic Fuel Burning
sources as listed in Table 10 should be linked to the National Domestic Fuel Burning programmes.
Pollutant concentrations from vehicle tailpipe emissions can be high on extremely congested roads. Mitigation
strategies typically include ad hoc vehicle testing and improving the public transport system. De-congestion of roads
through synchronised traffic lights is another strategy. These strategies should also be linked to the National Vehicle
Strategies (Table 10). The DEA Air Quality Management By-Law for Municipalities can be used for regulating vehicle
tailpipe emissions.
Human resource capacity is required within the Province and DMs to conduct compliance monitoring, regulate Listed
Activities and implement by-laws developed for Non-Listed Activities. All sources not captured within the existing
database must be identified and quantified. It is recommended that the by-laws on Non-Listed Activities, as with the
AELs, include bi-annual reporting from the industry. The Province needs to train all AQOs as Environmental
Management Inspectors (EMIs) for the purpose of compliance monitoring and enforcement. The PSC, as established
as part of the AQMP development, should be sustained and used as a vehicle to drive this process. (Table 12 covers
the Air Quality Management Capacity).
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Air Quality Management System

The strategies and action items for an Air Quality Management System are listed in Table 11.

5.2.2.1

Ambient Monitoring Network

Ambient air quality monitoring is one of the principal responsibilities of Province and of DMs (and Local Municipalities).
Province is also responsible for monitoring Municipalities (National Framework Table 3, p23, 2007). Thus, the DMs
must conduct ambient air quality monitoring, with LEDET overseeing this. A plan on the design, optimisation,
management, data management and quality control of ambient air quality monitoring networks within the Province
needs to be developed. This must ensure that the monitoring network is geographically representative and capture the
main pollutants of concern.
Continuous ambient monitors should be installed in the “hot spot” areas as highlighted in Section 4.2.2. Passive
sampling campaigns should be carried out bi-annually to cover the summer and winter months in areas of potential
concern.
Data coordination is essential for a successful and relevant ambient monitoring programme. Without published quality
assured data, the monitoring network is meaningless. The strategies outlined in Table 11 require a monitoring network
group to be established to ensure reporting of data to SAAQIS and to include this in awareness programmes within the
Province.
Maintenance of all ambient monitoring stations should become a priority for the Province, and top Management should
be made aware that this is a legal requirement.

5.2.2.1

Provincial Emissions Inventory

As part of the baseline assessment, “Limpopo Emissions Inventory Calculator” was developed including all existing
sources of emission for which data was available. The calculator was designed to enable Provincial and DM officials to
update the emissions database with new information as it becomes available. It is therefore a dynamic tool for use in
the AQMP implementation.
The Provincial and DM officials received training on the calculator during a capacity building workshop in February
2013. The aim is to repeat this annually to ensure improved capacity within the Province. The Province will also have to
ensure technical support on the calculator when needed.
The Provincial Emissions Inventory should be continuously updated through regular site visits to industries and
ensuring up-to-date AELs. The emissions inventory also allows for the inclusion of new sources such as the waste
facilities and updating existing sources with newer and more relevant information (Table 11).

5.2.3

Air Quality Capacity

Strategies and actions for the establishment and maintenance of sustainable air quality management practices within
the Province are provided in Table 12.
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Capacity in terms of resources, tools and finances, needs to be developed within Limpopo Province. It is essential that
adequate resources, both financial and human, are in place for the implementation of the AQMP. This can only be
achieved by ensuring the budget allocation is included in the Provincial Integrated Development Plan (IDP).
The Provincial AQOs and associated air quality personnel should only be tasked with Air Quality Management and air
quality related functions. This is necessary to ensure the focus remains on air quality and on the implementation of the
AQMP. Personnel need to be skilled and trained, with annual refresher courses and additional skills development. It is
also important to ensure that inter-governmental cooperation between Province and DMs is maintained through the Air
Quality Officers Forum (AQOF) and the PSC as established during the AQMP development. These forums should
continue to drive the implementation of the plan. Interaction with Industrial forums will strengthen air quality awareness.
At this stage, it is not envisaged that the Province needs to obtain dispersion modelling software. This can be
outsourced until such capacity has been developed within the Province to perform this function internally. The
development of an emissions inventory should be the first priority. Inter-departmental and inter-governmental
cooperation with regard to emissions inventorying, monitoring and mitigation is essential. The Limpopo Provincial
Emissions Inventory will provide pertinent information as part of the National Emissions Inventory to be hosted by
SAAQIS.
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Table 10: Intervention strategies and implementation plan for emission reduction within the Province
Strategic Goal

Strategy/Target

Objective

Action
Conduct annual training of District AQOs in AEL system (process and

Build capacity for the

procedures)

implementation of atmospheric

Encourage DMs to take over the atmospheric emission licensing

emission licensing system within

function for Listed Activities within their jurisdiction

DMs

Provide continuous support to DMs for atmospheric emission
licensing implementation
Facilitate for the training of AQOs as LEO (law-enforcement officers)
and EMIs

Manage and control
atmospheric

Reduce emissions from
industrial sources

Develop and implement compliance
monitoring systems

emissions from major

Monitor and enforce compliance with AELs
Enhance reporting systems for licensed activities and ensure
compulsory notifications of pollution incidents

sources within the
Province to ensure

Responsibility
LEDET
LEDET
LEDET
LEDET, DMs
LEDET, DMs
LEDET, DMs

Support cleaner production

ambient air quality

initiatives

standards

Reduce emissions from
domestic fuel burning

Short-term
Short-term and
on-going
Medium-term
Short-term and
on-going
Short-term
Short-term and

Encourage implementation of BAT through AELs

LEDET, DMs

Short-term

LEDET, DMs

Medium-term

Develop and implement incentives/recognition programs for

Encourage use of cleaner fuels and stoves

LEDET, DMs

Increase community awareness on impacts of wood burning on AQ

LEDET, DMs

Link with National Strategy on Domestic Fuel Burning

DEA, LEDET

address emissions from domestic
fuel burning

on-going

LEDET, DMs

significant achievements/improvements in pollution prevention

Develop and implement programs to

Short term and

Strengthen site monitoring and management of key Listed Activities

compliance with
emission limits and

Timeline

Liaise with other Departments regarding the provision of cleaner and
cheap energy sources to low-income households
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Reduce emissions from
vehicles

Objective
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Action

Responsibility

Timeline

Develop by-laws to facilitate testing of vehicles

DMs, LMs

Short-term

Develop and implement vehicle testing programs

DMs, LMs

Medium-term

Conduct scheduled vehicle testing annually

DMs, LMs

Medium-term

Strengthen capacities and facilities for vehicle roadworthiness tests

DMs, LMs

Medium-term

Develop and implement programs to

Ensure synchronisation of traffic lights in towns

DMs, LMs

Medium-term

address emissions from vehicles

Develop vehicle idling programs

DMs, LMs

Medium-term

Ensure improvement of public transportation system

DMs, LMs

Long-term

DMs, LMs

Long-term

DMs, LMs

Short-term

LEDET

Short-term

All mines to develop dust management plans including dust fallout

LEDET, DMs, LMs,

Short-term and

monitoring networks

Mines

on-going

LEDET, DMs, LMs,

Short-term and

Mines

on-going

If non-compliance with dust fallout standards, the mine will have to

LEDET, DMs, LMs,

Medium-term

provide a detailed mitigation strategy to the AQO

Mines

and on-going

Reduction in car-parking space allocation in planning developments
to encourage use of public transport and thereby reduce vehicle
emissions
Reduce emissions from
small-scale and nonlisted sources

Reduce emissions from
mining operations

Development and implement bylaws to address emissions from
small-scale and non-regulated
sources

Ensure compliance with ambient air
quality standards and dust fallout
standards (once promulgated)

Facilitate the development and implementation of municipal by-laws
Provide support to Local Authorities in the development and
implementation of by-laws

All mines to report to DM quarterly on monthly dust fallout results
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Table 11: Intervention strategies and implementation plan on an air quality management system for the Province
Strategic Goal

Strategy/Target

Objective

Action

Establish an effective Air

Establish a geographically

Develop and maintain a

Implement a continuous ambient air quality monitoring program in

Quality Management

representative ambient air

comprehensive air quality

one of the four Provincial “hot spot” areas (Polokwane, Lephalale,

System in the Province

quality monitoring network

monitoring network in the

Phalaborwa and Steelpoort areas)

to ensure compliance with

Province

Responsibility
LEDET

National ambient air

Expand the continuous ambient air quality monitoring program to

LEDET, DMs,

quality standards

all Provincial “hot spot” areas

Industries

Conduct winter and summer passive sampling campaigns in areas

LEDET, DMs,

not covered by CAAQM and areas where continuous complaints

Industries

Timeline
Short-term

Medium-term

Medium-term

are received
Facilitate negotiations with DEA and SAWS for the installation of

LEDET, DMs

Short-term

LEDET, DMs

Short-term and on-

upper air weather station in Limpopo (Polokwane)
Manage ambient air quality

Coordinate data from all monitoring programs

information and reporting

going
Report all data to SAAQIS and support public information and

LEDET, DMs

awareness programs in AQM
Establish a Provincial ambient air quality monitoring working group

Short-term and ongoing

LEDET, DMs,

Short-term

Industries
Facilitate negotiations with DEA and SAWS for reporting of

LEDET, DEA,

weather data on SAAQIS on a monthly basis

SAWS
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Objective

Action

Continually enhance the

Strengthen Provincial capacity

Conduct annual training on Limpopo Emissions Inventory

Provincial Emission

for effective management of

Calculator for all AQOs in the Province

Inventory

Limpopo Emissions Inventory
Calculator

Provide Technical support to DM AQOs on the use and

Responsibility
LEDET

Update the Provincial

Conduct monthly verification site visits for selected industrial

representative ambient air

Emissions Inventory regularly

sources

Short-term and ongoing

LEDET

functionality of the Calculator
Establish a geographically

Timeline

Short-term and ongoing

LEDET, DMs

Short-term and ongoing

quality monitoring network
to ensure compliance with

Conduct quarterly updates of source list and activity data for

National ambient air

changed sources

quality standards

LEDET, DMs

going

Conduct annual revision of emissions from waste facilities,

LEDET, DMs, waste

specifically waste water treatment works and licensed landfills, in

Departments

collaboration with waste Department officials

(Provincial and DM)

Conduct annual revision of domestic fuel burning emissions based

LEDET, DMs

on latest available Census data and land use data
Conduct annual revision of vehicle tailpipe emissions with actual

Short-term and ongoing

Short-term and ongoing

LEDET, DMs

vehicle counts and fuel sales data

Limpopo Department of Economic Development Environment and Tourism

Short-term and on-

Short-term and ongoing

Page 45

Provincial Air Quality Management Plan

October 2013

Table 12: Intervention strategies and implementation plan on air quality management practices in the Province
Strategic Goal

Strategy/Target

Objective

Action

Responsibility

Timeline

Ensure adequate

Ensure adequate human capacity for the implementation of the AQMP

LEDET, DMs

Short-term

Provide adequate funding for implementation of AQMP

LEDET, DMs

Short-term

Conduct annual capacity building workshop for AQOs in the Province

LEDET, DMs

Enhance the functioning of Provincial-Municipal AQOF

LEDET, DMs,

Establish and enhance existing industrial forums that considers AQM

LEDET, DMs,

issues

Industries

resources for the
Strengthen and build

implementation of the

capacity for air quality

AQMP

management in the

Develop and strengthen

Province

skills and knowledge
management programs in
AQM
Promote cooperation

Establish and maintain

amongst all relevant

sustainable air quality

stakeholders and role

management practices

players in AQM

within the Province
incorporating all relevant
stakeholders and role
players

Establish inter-departmental air quality management forums

Short-term

Provincial

Medium-term

Departments

reporting on Provincial air quality status in local newspapers; use of local

awareness
Improve communication
of air quality information

LEDET, DMs

Conduct public awareness campaigns annually

regarding actions they can take to support the goals of the Provincial

LEDET, DMs

LEDET

AQMP
Include AQMP into
Provincial IDP

Short-term and ongoing

radio-stations to promote awareness; and school campaigns.

Provide guidance for Local Authorities, industries and civil society

Provincial AQMP

Short-term

LEDET, DMs, other

understand language, with possible demonstrations). For example, monthly

information and public

implementation of

going

Generate and publish air quality information in various media (in easy to

Enhance air quality

Ensure

Short-term and on-

Short-term and ongoing
Short-term and ongoing
Ensure

Ensure budget allocation for AQMP action tasks
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6 Implementation of Limpopo Provincial Air Quality Management
Plan

6.1

Air Quality Management Capacity Requirements

The intervention strategies highlighted three areas of competence required within the Limpopo Government. These are:


Manage and control emissions from major sources within the Province;



Establish and maintain sustainable air quality management practices within the Province; and



Establish an effective air quality management system for the Province.

In order to implement the intervention strategies, the following capacity requirements are proposed (Table 13 and
Figure 10).
Monitoring Technician. The establishment of a comprehensive ambient air quality monitoring network will require
assistance from LEDET. This includes the implementation and maintenance of the ambient monitoring stations. Even
though it is the responsibility of the DMs to conduct ambient monitoring, the Province is responsible for ensuring that
the Municipalities fulfil this obligation. It is recommended that an Air Quality Technician be employed and trained at
Provincial level for the purpose of maintaining the Provincial ambient monitoring network, including the various DM
stations. The financial responsibility of the ambient monitoring stations will remain that of the Municipalities.
Ambient Air Quality Data Analyst. A separate person should be employed to download, analyse and manage the
ambient monitoring data. It is likely that this person should have a statistical background since the responsibility of data
analysis and reporting will be part of the daily tasks. Quality assurance checks will need to be done and the ambient
data should be reported in a format understandable to the public.
Register Librarian. Another person is required for legal register maintenance. This would include the management
and updating of the information library including the legal register, AEL applications, air quality and meteorological data,
equipment maintenance schedules, document templates, etc.
Emission Inventory Specialist. The Provincial Emissions Inventory will be primarily informed by the DMs updated
emissions inventories. Again, LEDET must train the AQOs and associated staff on the Limpopo Emissions Inventory
Calculator to ensure the update and maintenance of the DM emissions inventories are done annually.
Air Quality Officer and Assistant. At present, LEDET deals with AEL applications for four of the five DMs; Capricorn
is the only DM where AEL applications are handled within the DM. This is a specialist and time-consuming task and
includes the responsibility of compliance assessments and monitoring. It is anticipated that at least two people would
be needed to fulfil this function, an AQO and an assistant. The Province has an AQO as per the requirements of the Act
but will need to identify/appoint an assistant. The AQO would probably require two additional assistants to respond to
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Provincial-wide air quality and noise complaints. These two assistants should be trained specifically on air quality
management and compliance.
Specialist Skills. Even though specialist skills are listed in Table 13, these should be sub-contracted within the first
two years of the AQMP implementation. These skills would include toxicology/epidemiology skills, instrument
technician, chemical engineering skills, statistics skills and dispersion modelling.
Inter-departmental and inter-governmental cooperation with regard to emissions inventorying, monitoring, and
mitigation is essential. This includes the National Department (DEA Atmospheric Quality Information Directorate), the
Provincial Department (LEDET) and the Municipality Air Quality Divisions (Waterberg, Capricorn, Sekhukhune, Mopani
and Vhembe).

Figure 10: Proposed Air Quality Management Organogram for LEDET
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Table 13: Proposed structure for Limpopo Air Quality Management Unit
Persons required*
Task

Description

DM
level

Province
level

Comments

Government Level

Day-to-day requirements
Air Quality Management Core Functions

1

Coordinate and manage all air quality Control Environmental Officer
management activities in the Province
Grade B
including reporting systems
(R 572 226 – R 805 914)

2

Atmospheric Emission Licensing and Compliance Monitoring

1

To coordinate and manage sub-tasks

3

AEL applications

1

This is a time consuming activity

4

AEL writing

Specialised task

5

AEL compliance and monitoring

Specialised task

6

Emissions monitoring, emissions
database and complaints registers

Maintain emissions inventory including noise, odour and air
pollution complaints (drive public awareness campaigns)

7

Ambient Air Quality Monitoring and Information Management

8

AQ monitoring

Maintenance and deployment (passives)

9

AQ monitoring

Data management and reporting

Assuming CDM handles their own
applications with all others going to
Province

Environmental Officer
(Specialised Production)
(R 269 184 – R 373 506)
Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

0.5

2

0.5

1

Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

2

1

Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

1

To coordinate and manage sub-tasks

Environmental Officer
(Specialised Production)
(R 269 184 – R 373 506)

1

1

Assuming AQ monitoring is handled
internally

Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

1

1
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Persons required*
Task

10

Description

Information library management (including: legal register,
AEL applications, air quality and meteorological data,
equipment maintenance schedules, document templates,
etc.)

"Library" maintenance

DM
level

Province
level

1

1

Comments

Government Level

Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

For example, AEL application register, complaints
registers, document register, equipment maintenance
register

11

Maintaining registers

12

Air Quality Management Planning and Priority Area Management

13

AQMP
Review
Implementation

14

AQMP Support Programs and
Priority Area Management

and

1

Review strategies and implementation (will have time
burden on all staff)

1

1

1

*Where 0.5 person is recommended, the task is not full-time activity. The responsibility will
be covered by 50% of full-time post and should be assigned to a specific person.

6

To coordinate and manage sub-tasks
One person assigned to be
responsible for monitoring
implementation progress and
coordination of review in respect of
this activity

Environmental Officer
(Specialised Production)
(R 269 184 – R 373 506)
Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)
Environmental Officer
(Production) Grade B
(R 213 090 – R 236 496)

13

Specialist skills required
15

Toxicology / epidemiology skills

For health risk assessment including long-term human and
environmental risk due to poor air quality

16

Instrument technician

To maintain AQ monitoring equipment

17

Chemical engineering skills

To deal with industrial issues

18

Statistics skills

For proper data evaluation, trend analyses, etc.

19

Dispersion modelling

Assess cumulative impact, 'what-if' development scenarios,
impact assessment verification

Recommendation to use service providers, as required, during current implementation period
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Monitoring Plan

The current monitoring practices in the Province were evaluated during assessment of the baseline conditions that
prevails in Limpopo Province. The evaluation included the type of monitoring done, pollutants monitored, and data
reporting. The findings are discussed in detail in the Baseline and Emissions Inventory Report (LEDET, 2013).
The main aim of this evaluation was to determine if the data is currently being distributed and used to the best capacity
and provision of the data to SAAQIS. Based on the outcome of this assessment, steps aimed at rectifying any
shortages identified are provided. These include:


Recommendation on air quality monitoring activities where serious potential impacts are identified due to the
nature of emissions from localised sources;



Recommendation on additional mobile source quantification measures;



Specifying monitoring requirements based on the location and types of industries and other pollution sources
so that pertinent information is gathered;



Specifying the human resources and computing requirements needed by the Municipalities; and;



Providing budget costs for the monitoring activities recommended and suggesting a time-scale for
implementation of these activities.

Section 2.4 of the Baseline Assessment and Emissions Inventory Report lists all of the known air quality monitoring
stations and abridged information from this Section is shown in Table 6-2. Ownership of the stations is identified as
"Industry" or "Government", the latter to being a blanket classification to include stations owned and operated by DEA,
LEDET and Local Authorities.
Questionnaires were generated to obtain details of the management of the AQM stations, status of SANAS
accreditation, data capture procedures, storage details, data supply to SAAQIS and reporting conditions. From the
questionnaires the following can be summarised:


The operation and maintenance of most AQM stations are out-sourced to contractors;



Very few stations are accredited according to SANAS requirements, although several are calibrated by
SANAS-accredited calibration laboratories;



All data is available electronically, mostly in-house;



Very little data is published in open media accessible to the general public; and



Only a few stations submit data to SAAQIS.

It appears, therefore, that data is being recorded widely, and has been done for some time, but mostly for internal use
as little data is available to the general public. While this approach is acceptable to the industries that monitor ambient
air quality, the lack of publication of air quality information by "Government" bodies is in contravention to the spirit of
both the Air Quality Act and the National Framework which place great emphasis on involvement of the public across
the spectrum of Air Quality Management.
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Monitoring methods

Extensive use is made of passive sampling methods while limited use is made of continuous monitoring methods (Table
4). It is wise to consider the implications of this approach, bearing in mind the ambient air quality standards published in

Government Notice No. 1210 on 24 December 2009.
This Government Notice provides ambient air quality standards for criteria pollutants for short-term exposure (hourly
concentrations), medium-term exposure (daily concentrations) and long-term exposure (annual concentrations).
Two air quality monitoring approaches are possible, i.e. monitoring for screening purposes and monitoring for
regulatory purposes.

6.2.1.1

Passive sampling methods

Passive sampling methods are only suitable for screening purposes, i.e. to obtain a rough idea of the air quality. The
equipment used was not evaluated by international regulatory bodies, e.g. USEPA, MCERTS, TUV, etc., with the result
that no international certification accompanies passive samplers.
Passive samplers can only yield an average concentration over the duration of the sampling period. This, in turn, can
vary between 24 hours to several days or a couple of weeks. They are, therefore, incapable of providing either shortterm exposure data or long-term exposure data.
The greatest advantage of passive sampling techniques lies in the relative inexpensive costs of the equipment and
analyses. Furthermore, they require very little, if any, form of maintenance and/or calibration.
Due to their limited capabilities, the results of passive sampling monitoring cannot, therefore, be used for regulatory
purposes, e.g. a firm definition of compliance of the ambient air with the air quality standards published in GN 1210.

6.2.1.2

Regulatory monitoring methods

A number of international bodies certify or approve certain equipment as compliant with reference test methods before
it can be used for air quality monitoring for regulatory purposes. Reference test methods were developed scientifically
and all are operated manually.
A lengthy comparison of the results obtained by monitoring equipment against the results of reference test methods is
required before any equipment will be regarded as equivalent to the reference test method. Only once certified or
approved as compliant, can the results obtained with any piece of equipment be regarded as accurate, reliable and
representative (if it has been used, maintained and calibrated according to requirements, of course).
Virtually all certified and approved monitoring equipment are automated and, without fail, all require strict operating
environments, i.e. clean dry and temperature-controlled housing. All are subject to strict maintenance and calibration
demands and strenuous data validation before any value can be attached to the information.
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As a result all equipment that can be used for regulatory monitoring purposes are expensive. In addition, the strict
maintenance and calibration requirements imply the use of skilled human resources and, in turn, high running costs. In
fact, the financial and human resource requirements imply the greatest disadvantage. However, automated equipment
provide all of the information necessary to determine air quality compliance with all of the standards published in GN
1210, i.e. short-term, medium-term and long-term exposure limits.

6.2.2

Monitoring requirements

Table 20 of the 2007 National Framework lists District and Metropolitan Municipalities where the ambient air is
regarded as poor or potentially poor. For Limpopo Province, the ambient air in the Capricorn, Mopani and Waterberg
District Municipalities are listed as "potentially poor" with the definition as "air quality poor at times or deteriorating".
Section 5.4.3.2 of the National Framework describes, inter alia, a discussion of the implementation of ambient air
quality standards. In this discussion five zones of control are described, each summarised briefly below.
Green Zone: Class 1 Air Quality Area: The areas where ambient air quality remains within Target Levels and no
substantive corrective air quality management interventions are required other than basic good air quality governance.


Target Levels – The ambient air quality targets for South Africa that provide an adequate “development
buffer” between air that is harmful and air that is not harmful to health and well-being. Target levels are likely
to be set at 80% of the National ambient air quality standards.

Blue Zone: Class 2 Air Quality Area: The areas where ambient air quality remains within Alert Levels, but “pre-emptive”
air quality management interventions are required other than basic good air quality governance.


Alert Levels – will be the levels of ambient air quality where “pre-emptive” governance interventions are
triggered that provide an adequate “intervention development buffer” between air that is harmful and air that
is not harmful to health and well-being. Alert levels are likely to be set at 90% of the National ambient air
quality standards.

Purple Zone: Class 3 Air Quality Area: The areas where ambient air quality remains within the standards, but
sustained air quality management interventions are required to, at least, maintain or improve this situation.


The Ambient Air Quality Standards (as published in GN1210) will be the levels of ambient air quality where
immediate governance interventions are triggered with the aim of, at least, bringing the area into compliance
with the standard. This standard is the boundary between air that is potentially harmful and air that is not
harmful to health and well-being.

Orange Zone: Class 4 Air Quality Area: The areas where ambient air quality represents a possible threat to health and
well-being and requires immediate and sustained air quality management interventions to, at least, bring the area into
compliance with the standards within agreed time frames. In order for Government to prioritise efficient and effective air
quality interventions, although immediate interventions are required, Class 4 Air Quality Areas need not necessarily be
declared as priority areas in terms of the AQA.
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Red Zone: Class 5 Air Quality Area: The areas where ambient air quality represents a possible threat to health and
well-being and requires immediate and sustained air quality management interventions to, at least, bring the area into
compliance with the standards within agreed time frames. Class 5 Air Quality Areas must immediately be declared
National or Provincial priority areas in terms of the AQA.
Dispersion modelling carried out as part of the baseline assessment indicated that ambient air quality standards of
PM10 and SO2 may be exceeded from time-to-time near Lephalale, Phalaborwa and in the Steelpoort Valley. This
implies a potential of Zones 3 or 4 being approached, requiring action by AQOs. However, as no substantive air quality
measurements have been conducted in these areas, other than SO2 by Phalaborwa Mining Company, it is suggested
that insufficient information exists to indicate which of the two air quality control zones is applicable. It is recommended,
therefore, that current monitoring requirements are aimed at a Zone 3 (purple zone) level in those regions. Until better
information becomes available, it is recommended that a Zone 2 classification is given to the other areas in the
Province.
Table 23 of the National Framework indicates the number of sampling points for fixed measurements to assess
compliance with National ambient air quality standards for SO2, NOx, CO, C6H6, PM10 and lead. The following is
indicated:
Ideal minimum number of sampling points
Population of agglomeration or zone (thousands)

Class 4 and 5
air quality areas

Class 3
air quality areas

Class 1 and 2
air quality areas

0 – 249

1

1

Not applicable

250 – 499

2

1

1

500 – 749

2

1

1

750 – 999

3

1

1

1000 – 1499

4

2

1

1500 – 1999

5

2

1

2000 – 2749

6

3

2

2750 – 3749

7

3

2

3750 – 4749

8

4

2

4750 – 5999

9

4

2

> 6000

10

5

3

As was indicated in the Baseline Assessment and Emissions Inventory Report, Statistics South Africa (StatsSA)
provided the following population densities for each of the five District Municipalities:


Capricorn

1 263 106



Mopani

1 147 356



Sekhukhune

1 019 198



Vhembe

1 336 493



Waterberg

703 631
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Based on the recommended zone classification and population densities provided by StatsSA, the following number of
continuous monitoring stations is recommended:


Capricorn

2



Mopani

2



Sekhukhune

2



Vhembe

1



Waterberg

2

DEA has procured three comprehensive AQM stations that have been deployed in the Waterberg area as it was
classified as a priority area. As a result, it is not recommended that LEDET install any AQM stations in that region, but
rather enter into a data access agreement with DEA.
It is understood that the Mopani DM is in the process of procuring its own continuous AQM station and that a station
exists in the Sekhukhune District Municipality. It is further understood that LEDET is procuring an AQM station for
deployment in, possibly, the Mopani District.
Based on this understanding it appears that sufficient AQM capacity will exist in the Waterberg and Mopani Districts,
but that additional monitoring requirements exist in the Capricorn and Vhembe Districts.

6.2.3
6.2.3.1

Monitoring costs
Regulatory AQM station

As mentioned in Section 6.2.1, significant costs are associated with continuous air quality monitoring for regulatory
purposes. For budgeting purposes the following unit costs are given:
A suitable shelter, fully fitted

R 170 000

A weather station suitable for dispersion modelling

R 80 000

SO2 analyser

R 115 000

NOx analyser

R 135 000

O3 analyser

R 95 000

CO analyser

R 110 000

BTEX analyser

R 380 000

PM2.5 / PM10 sampler

R 300 000

Data logger with software (web-logger)

R 140 000

Dilution calibrator

R 125 000

Zero air generator

R 56 000
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The capital costs of such a comprehensive regulatory AQM station can, therefore, amount to approximately
R 1 706 000 excluding VAT and installation, the latter of which can be estimated to approximately R 40 000.
In addition to the capital costs, annual running costs can be estimated at 10% of the capital costs. Obviously such a
station needs relatively easy access, electricity, and physical security (palisade and electric fences, alarm system, etc.).
A skilled and trained instrument technician is required to maintain such an AQM station in the condition required to
generate regulatory-level air quality information. A person with statistical knowledge is required to manage and validate
the data and to generate reports.
To have confidence in the data, and to have defendable data, it will be required to set up an accredited the AQM station
in accordance with SANAS Report No. TR 07-03. This report specifies the composition of an AQM station, its siting
criteria, maintenance criteria, calibration requirements and data validation criteria. The costs associated with
accreditation of an AQM station, i.e. costs of an inspection and certification, will amount to approximately R 35 000, but
excludes any costs that must be incurred if the AQM station does not comply with SANAS requirements.

6.2.3.2

Passive samplers

As was stated in Section 6.2.1, passive sampling methods are suitable for screening air quality monitoring only and
cannot be used for regulatory purposes. As such its application is recommended in scenarios where areas are zoned
as "Green, Class 1" areas only.
The costs of a portable PM10 sampler can be expected to amount to R 50 000 and is suitable for taking daily air-borne
samples. The user must have access to a 4-decimal balance to determine the mass increase of the filter used and to
calculate the concentration measured.
Passive gas samplers consist of diffusion badges which must be suspended in a small rain-proof shelter for a period of
time. On completion of the sampling period, the diffusion badges must be returned to an analytical laboratory for
analysis. The costs of passive samplers vary according to the type of compound sampled. The following can be used
as budget costs:


Pack of 20 sampler bodies

R 2 700 – R 4 200 (depending on compound)



Pack of 20 VOC/BTEX diffusion tubes

R 14 000



Pack of 20 SO2 / NOx diffusion badges

R 3 400

The costs given do not include VAT or analytical costs. These costs vary according to the compound and the following
costs can be used as guideline:


SO2/NOx

R 170 per tube



BTEX

: R 390 per tube



VOCs

R 610 per tube
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Monitoring conclusions

Ambient air quality monitoring is not an activity that should be taken lightly. It is accepted that budgetary constraints
tend to lead towards cheaper methods, e.g. passive samplers, but the information obtained from such devices is
extremely limited.
Dispersion modelling results indicate that some areas are subject to regular air pollution excursions above the ambient
air quality limits. This, in turn, led to the recommendation that those regions be regarded as Purple zones (Zone 3
classification) where the results of passive samplers simply will not suffice. In such areas, it is best to opt for
continuous automated air quality monitoring equipment, but even then care should be exercised in the choice of
equipment and suppliers. Strict requirements must be met if an AQM station is to be accredited by SANAS. This
means the following:
1.

The use of internationally certified and/or approved equipment, e.g. USEPA, TUV, etc.;

2.

An AQM shelter that complies with SANAS TR 07-03 (including the necessary siting) requirements;

3.

Equipment maintained and calibrated according to SANAS TR 07-03; and

4.

Data collection and validation according to SANAS TR 07-03.

6.3

Implementation and Review

6.3.1

Implementation of the Provincial AQMP

According to the Manual on Air Quality Management Plans, an implementation task team needs to be established
comprising representatives of the Province and the DMs. The PSC, comprising of the Provincial and DM AQOs and
DEA representatives complies with this requirement. Given the concerns raised surrounding the waste disposal sites
during the Public Meetings it is recommended that the Provincial and DM waste manager also be included in the
PSC/Implementation Team.
This task team should have a workshop where the following need to be considered:


Detailed action plans need to be developed for the intervention strategies. These plans must be linked to
specific timeframes and individuals from the identified Departments and Organisations made responsible for
meeting these. This should tie in with the AQO meetings for report back schedules;



Intervention strategies must be ranked in order of importance and must be based on the level of air quality
improvement that will be achieved;



Financial implications of the AQMP need to be clearly defined and used to inform the ranking of the
intervention strategies. Where necessary, Government/private partnerships need to be formed;



It must be identified where by-laws can be drawn up to assist in the enforcement of some of the interventions
as per the Municipal by-law template. These must be used by the DM AQOs to enforce emission reductions
where required;
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The AQMP must be incorporated into the Provincial IDP to ensure broader integrated environmental
management; and



The AQO forum and PSC/Implementation Team should meet quarterly to report on progress made on the
implementation of the plan. Any reasons that prohibit the implementation of the plan must be reported, and
solutions sourced to ensure compliance with the implementation requirements. This must be documented or
recorded to ensure it is included in the review of the plan. Progress with regards to successfully implementing
the AQMP will be reported annually to all stakeholders.

6.3.2

AQMP Review

The functional and operational framework within which the plan is implemented will be reviewed regularly to ensure its
continuing suitability, adequacy and effectiveness. The plan review should include current and future economic
realities. The aim of the review is primarily to address the possible need for changes to functional and operational
structures, AQM systems, management objectives (etc.) in light of poor performances, changing circumstances and the
commitment to continual improvement.
Given the limitations and constraints around the baseline assessment and subsequently the intervention descriptions,
the Provincial AQMP will be reviewed within two years. This review should evaluate the progress made on:


The emission reduction strategies: compared to the “First Draft” emissions inventory, is the updated
emissions inventory of 2015 more comprehensive?



The Air Quality Management System: compared to the baseline monitoring network, is the 2015 monitoring
network expanded, are the stations operational, and are the data reported on?



Air Quality Capacity: has the capacity within the Province improved?

The Provincial AQMP will initially be revised in two years (2015), where after it will be revised every five years unless
otherwise determined and recommended by the implementation task team.
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8 Appendix A: Electronic Data Capture
8.1 Calculations
Emission estimation calculations were carried out using a customised and dedicated Microsoft Excel® workbooks
compiled specifically for use in Limpopo Province. Three such workbooks were compiled and are discussed below.
The workbook entitled "Limpopo Emissions Inventory Calculator" contains the following worksheets:
•

Introduction: Brief description of the workbook and calculation principle

•

Totals: Total annual emissions of TPM, SO2, NOx, CO, CO2, H2S VOCs, fluorides, SO3 and HCl in tons per
annum per industrial activity provided for in the individual worksheets

•

Summary: Total emissions of the pollutants listed above per industry in tons per annum as calculated /
estimated in the worksheets listed below

•

Industrial activities: Fourteen individual worksheets to enable the user to estimate annual emissions, in tons
per annum, of typical air pollutants associated with the industrial activities listed below from production
capacities, fuel consumption rates, etc. Industrial activities include are:


Asphalt production



Boilers: Coal, HFO, LPG, paraffin and wood



Clay brick manufacturing



Charcoal manufacturing



Crematoria



Creosote pole treatment



Fuel stations



Lumber drying operations



Lumber laminating operations



Wastewater treatment plants

•

Actual data: Industries that provided measured emissions data

•

Various: A sheet that can be used for sources not covered in any other sheet

•

Combustion calcs: A worksheet that can be used to estimate stack diameters for combustion installation,
using typical fuel composition, flue gas velocity and flue gas temperature

The aim of the workbook is to provide LEDET and municipal air quality management officials to estimate emissions on
either a micro scale, i.e. for each municipality, or macro scale, i.e. for each district municipality or on a provincial level.
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The workbook entitled "LEDET Mining Emissions Calculator" was developed to estimate emissions from mining
operations using emission factors provided by NPI. The workbook contains the following worksheets:
•

EF Coal: Emission factors for coal mining operations, e.g. draglines, excavators, road transport, blasting,
solids handling, wind erosion, etc.

•

EF Metals: Emission factors for metallurgical mining operations, e.g. drilling, blasting, solids handling,
crushing and stockpiling of ore by both underground and open-cast mining activity

•

Coal mines: A sheet set up to calculate the mass emissions of particulates from the various coal mining
operations used at each mine

•

Metal mines: A sheet set up to calculate the mass emissions of particulates from the various metallurgical
mining operations used at each mine

The workbook entitled "Limpopo Traffic Emissions" was developed to estimate emissions from vehicles traveling on
National and other main roads in the Limpopo Province. The workbook contains the following worksheets:
•

Summary: A summary of vehicle emissions for each of the district municipal areas in Limpopo Province.

•

Emission factors: Listing of emission factors for carbon monoxide, total hydrocarbons, nitrogen oxides,
particulate matter and carbon dioxide for both light and heavy motor vehicles and various average speeds of
the vehicles. Assumptions made are indicated as well.

•

National: Estimated annual emissions of the various pollutants of vehicles using national roads in each
district municipality in Limpopo Province. Assumptions made are indicated as well.

•

A separate sheet for each district municipality in which emissions from use of roads other than national roads
in each district municipality. Assumptions made are indicated as well.
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