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1. INTRODUCTION
Capricorn District Municipality (CDM) is the first District Municipality within South Africa
to develop an Air Quality Management Plan (AQMP). Emission sources in the CDM
include industries, domestic fuel burning, vehicle emissions and dust entrainment,
biomass burning as well as waste disposal. The predicted growth in population, trade
and transportation will have an impact on ambient air quality in the future and it is
therefore important to address the air quality in the District before it deteriorates.
In terms of the requirements of the National Environmental Management Act: Air Quality
Act (2004), local authorities are required to develop AQMPs. Based on this requirement,
the Directorate of Environmental Management at the CDM initiated an AQMP
development process. The CDM is the first District Municipality within South Africa to
develop an AQMP.
The development of an Air Quality Management Plan for the CDM has been undertaken
in a phased approach which included a Status Quo Assessment, Feasibility Study and
the final AQMP development. The process followed is considered to be in-line with
previous AQMPs undertaken for other Local and Metropolitan Municipalities within South
Africa. Although it is recognised that this AQMP has been developed for a District, the
process followed has been similar to these AQMPs.

2. STUDY AREA
Capricorn District Municipality is located in the centre of the Limpopo Province in South
Africa. Limpopo Province is comprised of five other District Municipalities, namely,
Bohlabela, Waterberg, Vhembe, Mopani and Sekhukhune (Figure 1).

Figure 1:

District Municipalities in the Limpopo Province.

The CDM is comprised of five Local Municipalities, namely, Blouberg Municipality,
Molemole

Municipality,

Lepelle-Nkumpi

Municipality,

Aganang

Municipality

and

Polokwane Municipality, which is the capital of the Province. Polokwane Local
Municipality is considered to be the largest of the five Municipalities in terms of Gross
Geographic Product, followed by Lepelle-Nkumpi and Molemole Municipality. Blouberg
and Aganang Municipality have very small economies with the lowest income levels and
infrastructure (CDM SoE, 2004).

Figure 2:

Local Municipalities in Capricorn District Municipality.

3. Baseline Air Quality Assessment
The first phase of the Status Quo Assessment was a baseline air quality assessment of
the CDM. The baseline assessment focused mainly on Polokwane Local Municipality,
due to the extensive ambient monitoring that has been carried out by the Municipality,
Silicon Smelter (dust fallout) and the new Anglo Platinum plant to the south of
Polokwane (Figure 3). Within the other Municipalities, there are few sources of air
pollution as these communities are largely rural with few industries and transportation
networks.

Figure 3:

Location of existing monitoring stations operated by Polokwane Local
Municipality (red dots) and Anglo Platinum (blue dots).

No ambient air quality monitoring is undertaken by CDM. Polokwane Local Municipality
has established three monitoring sites at Civic Square, Annandale Clinic and Seshego to
measure SO2 and PM10 concentrations. Passive diffuse monitoring has been carried out
at the Civic Square and Annandale Clinic over the last 31 years and at Seshego over the
last four years. Anglo Platinum also monitors SO2 and fine particulate matter (FPM)
concentrations at four monitoring stations within the vicinity of the smelter. Based on
monitoring results provided by Anglo Platinum, SO2 concentrations in 2004 were below
the proposed air quality standard while FPM concentrations were exceeded on several
occasions. Silicon Smelter has a dust fallout monitoring network within the boundaries
of their plant. Dust fallout guidelines (1 200 mg/m2/day) were exceeded in May and June
2005. Dust fallout for July and August was below 500 mg/m2/day.

4. Meteorological Overview
The prevailing meteorological conditions have a strong influence on the dispersion,
dilution and chemical transformation of pollutants released into an airshed. Within the
CDM, one automatic weather station is operated by the South African Weather Service
in Polokwane. Meteorological data for the period January 2001 to December 2005 was
obtained from the Polokwane meteorological station (23.87 °S, 29.45 °E).

The predominant wind direction is from the north-east (18% of the time) and south (15%
of the time (Figure 4). Wind speeds of between 4 – 6 m/s are generally observed,
although winds in exceedance of 6 m/s are recorded. Wind speeds of less than 1 m/s,
which are designated as calm, occur 8% of the time. Low wind speeds do not efficiently
disperse atmospheric air pollutants, making them confined to their source regions.

Figure 4:

Mean winds over Polokwane, 2001 – 2005.

5. Source Identification and Emissions Quantification
5.1. Domestic Fuel Burning
Within townships and informal settlements, lack of basic services such as electricity and
waste removal, require the use of wood, coal and paraffin for cooking and heating
purposes. Although many households within the CDM use electricity for lighting (32%),
heating (33%) and lighting (59%), wood, paraffin and coal are also used as energy
sources. Polokwane is considered to be the most electrified Municipality within the CDM,
while wood is used predominantly in Aganang and Blouberg Municipality.

The continued use of these fuels by a large proportion of the population within CDM is a
significant cause of concern with regard to air pollution and potential health effects.
Pollutants released from these fuels include CO, NO2, SO2, inhalable particulates and
polycyclic aromatic hydrocarbons.
5.2. Industries
As a whole, the CDM is not considered to be an industrialised area. Most industries are
located in the town of Polokwane within the industrial areas of Magnia Via, Industria and
Laboria. Other sources include small boiler sources and incinerators used by schools,
dry cleaners and medical facilities. The two major sources, Anglo Platinum and Silicon
Smelters are located to the south of Polokwane.
5.3. Transportation
In comparison to other large cities within South Africa such as Cape Town and
Johannesburg, vehicle volumes within the CDM are not considered to be high. The
concentration of these vehicles is found within the town of Polokwane.
CDM has two airports, Polokwane International Airport, in the north of Polokwane and
Gateway Airport. Traffic volumes at these airports are considered to be low when
compared with Johannesburg International Airport and Cape Town International Airport.
These airports have been identified for major upgrading in the future to allow for easy
local and international export of fresh produce. The upgrading of these airports will
increase traffic volumes into the Polokwane area.

5.4. Waste Disposal
Landfills are important sources of the greenhouse gases, CH4 and CO2 which account
for approximately 40 – 60% of all emissions. At present, there is only one licensed
disposal site in Polokwane with 11 new waste disposal sites identified in the area. In
terms of the Department of Water Affairs and Forestry’s minimum requirements, all
landfill sites must be licenced. Polokwane is the only properly functioning waste
management operator in the CDM (Polokwane SoE, 2004). Molemole has two landfill
sites only one of which is permitted, Lepelle-Nkumpi has four non-permitted landfills,
Blouberg has one permitted and one non-permitted landfill site and Aganang has one
non-permitted landfill site (IWMP, 2004).
No formal hazardous waste site exists in the Limpopo Province and therefore hazardous
waste produced by hospitals is often disposed of at local municipal disposal sites (SoE,
2004). Polokwane has incinerators at the Provincial Hospital, Seshego Hospital, Saffas
Crematorium and Limpopo Medi Clinic. Lepelle-Nkumpi has four incinerators situated at
Groothoek hospital, Lebowakgomo hospital and at Mafefe clinic. These incinerators are
not licensed and do not have temperature regulators (IWMP, 2004). Molemole has one
functional incineration situated at Botlokwa Hospital. Medical waste generated within the
Municipality is either sent to this hospital or illegally dumped. Aganang has one
functional incinerator situated at WF Knobel hospital.

5.5. Predicted Concentrations within Polokwane
Domestic fuel burning, industries and transportation sources in Polokwane Local
Municipality were modelled to determine the spatial distribution of emissions from these
sources. Predicted pollutant concentrations were compared with the proposed ambient
air quality standards to determine compliance. For this paper, predicted NO2
concentrations for these sources are shown in the figures below.
5.5.1. Domestic Fuel Burning
Domestic coal burning emissions were determined for the informal settlements within
PLM. The prevalence of alternative fuels for heating and cooking purposes is expected
within these areas. Although it is recognised that other fuels such as wood and paraffin

are also used in these areas, emissions from coal were characterised due to the
availability of data.
Pollutants from the townships are emitted at low altitudes and therefore influence air
quality within the immediate area. Predicted maximum NO2 concentrations are low and
are not considered a health risk in terms of compliance with the current SANS ambient
air quality proposed standards (Figure 5). However, these townships have the potential
to contribute to elevated air pollution levels. Prevailing meteorological conditions exert a
strong influence on the dispersion and dilution of pollutants with a plume observed
towards the north and another to the south-west.

Figure 5:

Predicted maximum daily NO2 concentrations (ppb) due to domestic coal
burning.

5.5.2. Industries
Predicted maximum daily NO2 concentrations are low and do not exceed the proposed
standards (Figure 6). These sources have lower stack heights so that atmospheric
dispersion and dilution is reduced and hence, pollutant emissions will remain within the
vicinity of the emission source. Sources in Magnia Via have the potential to contribute to
elevated pollutant concentrations within this area.

Figure 6:

Predicted maximum daily NO2 concentrations (ppb) due to boiler sources
located within Polokwane.

5.5.3. Transportation
Predicted NOx concentrations due to vehicles are elevated and approach the ambient air
quality guideline of 400 ppb proposed in the AQMP for the City of Johannesburg (Figure
7). The greatest air quality impact is expected along the major streets in the CBD.

Figure 7:

Predicted maximum daily NOx concentrations (ppb) due to vehicle activity
in Polokwane.

6. Air Quality Management
6.1. Vision, Mission and Objectives

The proposed CDM vision and mission are as follows:
Vision:

The attainment and maintenance of good air quality to protect all citizens
and natural environmental systems within the CDM.

Mission:
•

To ensure the maintenance and improvement of current air quality through
proactive and effective management principles that take into account the need
for sustainable development into the future.

•

To work in partnership with the community and stakeholders to ensure the air is
healthy to breathe and does not impact significantly on the well-being of persons.

•

Ensure that transportation, housing and other infrastructure developments takes
into account air quality impacts.

•

To reduce the potential for damage to sensitive natural environmental systems
from excessive air pollution both in the short and long-term.

•

Upliftment of communities and promotion of public awareness on air quality
issues.

•

Facilitate intergovernmental communication with regards to emission inventories,
source contributions, monitoring technologies and emission reduction strategies
to ensure effective implementation.

Objectives:
•

Maintain and improve good air quality within the boundaries of the CDM.

•

Promote energy efficiency within all sectors including industrial, commercial,
institutional, mining, transportation and domestic energy use.

•

Actively maintain the District emission inventory and ensure that ambient
monitoring networks are set up, managed and information is available to public
and private sectors.

•

Ensure that dedicated personnel are assigned air quality responsibilities and that
these are carried out effectively.

•

Enforce ambient air quality standards.

•

Assess the contribution of domestic fuel burning to ambient air quality and put in
place measures to provide electricity to these areas.

7. Ambient Air Quality Monitoring System

7.1. Continuous Ambient Air Quality Monitoring
Continuous ambient air quality monitoring of atmospheric emissions ensures that the
environment is being properly protected and helps Local Government manage their
impact on the environment. This type of monitoring provides continuous, accurate data
on pollution concentrations at a specific location. However, limitations of this type of
monitoring are associated with spatial coverage, technical skills required for
maintenance and calibration as well as the ongoing financial implications.
An ambient air quality management system consists of various hardware, software,
communication systems as well as activities related to the ongoing maintenance and
calibration of the system. Continuous ambient air quality monitoring requires amongst
other things; a set of trace gas analysers housed in a secure shelter, meteorological
equipment, data acquisition system, communication system, as well as various other
mechanical, civil and electrical structures such as an inlet manifold, fencing, concrete
plinth, air conditioner, uninterrupted power supply, and safety devices such as a lightning
conductor (Figure 8).

Figure 8:

Continuous ambient air quality monitoring equipment.

7.2. Passive Diffusive Monitoring
Passive monitoring is an inexpensive method of monitoring over a large area and
requires little human intervention. Passive badges (Figure 9) can measure a range of
pollutants including SO2, NO2, O3, hydrogen sulphide (H2S), hydrochloric acid, VOCs,
and various aldehydes among others. Passive diffusive sampling calculates an average
reading over a time period as opposed to real-time data acquisition that continuous
monitoring can provide. Passive badges have to be sent away to an accredited
laboratory for analysis further extending the lag time in getting results. Passive sampling
conforms to international methodologies and standards and can be used to validate
dispersion modeling results.

Figure 9:

A passive sampling badge.

In terms of establishing an ambient air quality monitoring network for the CDM, a
combination of both continuous and passive monitoring is recommended as current
pollutant concentrations in the CDM are well below ambient air quality standards. The
current location of the monitoring sites in Polokwane is considered to be appropriate and
it is recommended that the current passive monitoring be continued and expanded within
the area.
It is also recommended that a continuous monitoring station be set up in Polokwane as a
reference station to validate passive sampling that has been carried out. Two mobile
stations are also proposed (Table 1). These can be relocated to areas where the passive
monitoring has shown exceedances.
Table 1: Recommended ambient air monitoring stations in Polokwane.

Location

Type of
Monitoring

Site Classification

Parameters to be Recorded

Polokwane Local Municipality

Polokwane
CBD

Stationary
Continuous –
Reference
Station

Industry, Commercial
and Vehicle
Emissions

Seshego

Mobile
Continuous

Residential –
Domestic Fuel
Burning

Annadale

Mobile
Continuous

Residential - Industry

SO2
NO, NO2, NOx
PM10 and PM2.5
O3, C6H6, CO, Pb
Wind speed, wind direction,
temperature, sigma theta,
humidity, rainfall
SO2
NO, NO2, NOx
PM10 and PM2.5
CO
Wind speed, wind direction,
temperature, sigma theta,
humidity, rainfall
SO2
NO, NO2, NOx
PM10 and PM2.5
O3, C6H6, CO
Wind speed, wind direction,
temperature, sigma theta,
humidity, rainfall

Within the other Local Municipalities in the CDM, it is also recommended that passive
monitoring be undertaken to determine baseline conditions. Passive diffusive monitoring
should take place near to high density residential areas where potential health impacts

may occur. Areas were identified within each Local Municipality, based on population
density figures, occurrence of domestic fuel burning as well as proximity to air pollution
sources. The minimum pollutants to be measured at these sites should include SO2, NO2
and PM10.

Aganang

– Maraba, Matlala, Moletji and Seshego

Blouberg

– Manthata, Dichoeng and Bahanawa

Molemole

– Sekgosese, Manthata, Molemole and Ga-Ramokgopha

Lepelle-Nkumpi

– Zebediela, Bakgaga Ba Mphahlele, Lebowakgoma and Mafefe

8. Emission Reduction Measures
Emission reduction strategies were proposed for air pollution sources in the CDM. In
order for these emission reduction strategies to be effectively implemented, co-operation
between all levels of Government, industries and NGOs needs to be ensured. Within the
CDM, the focus should be on the reduction of emissions from domestic fuel burning,
industries and transportation. Various initiatives have been introduced by Government to
address emissions from domestic fuel burning and transportation. Biomass burning is
also recognised to be a problem, especially in the rural areas, although this is difficult to
control.
Table 2:

Synopsis of proposed emission reduction measures for sources in CDM.
Strategy

Time frame
Scheduled Processes

Compilation of an accurate and current emissions inventory
of the above mentioned sources by CDM

Short (1 year)

Review of current emission reduction strategies in
conjunction with the Limpopo CAPCO to ensure it is inline

Medium ( 2- 5 years)

with best available international practices
Review permits once the DEAT Emissions Licencing
Project is completed to ensure permits are in-line with

Medium (2 - 5 years)

national requirements
On-going compliance monitoring against performance
indicators and targets

Medium (2 - 5 years)

Strategy

Time frame

Small Industrial Sources
Compilation of an electronic database of all small boiler
sources in the CDM. Information obtained should include
location, name and contact details, stack parameters, fuel

Short (1 year)

type and fuel usage, emission rates (where known) and
control measures.
Current PLM emissions inventory to be updated annually by
the Polokwane Air Quality Officer
Periodic site inspections and emissions measurements
Implementation and adoption of local by-laws to coordinate
and control small industries – introduce a licensing system

Ongoing
Ongoing
Medium (2 – 5 years)

Domestic Fuel Burning
CDM to initiate the training and implementation of the ‘Basa
Njengo Magogo’ methodology in informal settlements and

Short (1 year)

townships
Create awareness campaigns and encourage education of
the ‘Basa Njengo Magogo’ method, in conjunction with

Short (1 year)

ward councilors and other organizations.
Electrification in informal settlements and townships
Encourage the distribution of alternative, forms of domestic
energy such as LSF, gas, paraffin, methanol, etc

Medium – Long (2 – 10 years)
Medium (2 – 5 years)

Introduce building regulations in formal developments that
deliver energy efficient housing. This could include solar

Medium – Long (2 – 10 years)

panels, better insulation etc.
Develop a current database of household fuel usage within
the rural areas in the CDM.

Medium (2 – 5 years)

Transportation
Obtain a comprehensive and current database of traffic
count data for all major roads and intersections in PLM

Short (1 year)

Compile a detailed assessment of the vehicle fleet in CDM
including information on vehicle numbers, type, age and

Medium (2 – 5 years)

fuel usage.
Introduce measures such as traffic calming (speed humps,
roundabouts, traffic islands); traffic light synchronisation
and parking management strategies.

Short - Medium (1 – 5 years)

Strategy

Time frame

Introduction of a diesel and vehicle emissions testing eg.
Opacity testing using the Hartridge meter with assistance of

Short - Medium (1 – 5 years)

the police.
Landfills
CDM to maintain a current database of permitted and nonpermitted landfill sites
CDM to ensure that all waste disposal sites are in
compliance with DWAF minimum requirements
Introduce awareness programmes and public education of
waste minimization and recycling initiatives
Reduce illegal dumping and the creation of informal landfills
through efficient service delivery in residential areas
Undertake landfill gas monitoring and management
schemes
Promote landfill rehabilitation schemes

Short (1 year)

Short - Medium (1 - 5 years)

Short (1 year)

Short - Medium (1 – 5 years)

Ongoing
Ongoing

Agriculture
Quantify emissions from agriculture, biomass burning and
dust entrainment on unpaved roads

Short (1 year)

Ensure that crop spraying takes place under favourable
atmospheric conditions that reduce spray drift, ie when

Short (1 year)

wind speeds and temperatures are low
Agricultural burning should only be allowed under
favourable dispersion conditions which occur in the middle
of the day. However, excessively dry and windy conditions

Medium - Long (2 - 5 years)

can result in run away fires. This should be centrally
coordinated – possibly issuing of burning permits
Biomass Burning
Update the emission inventory based on information
provided by the Fire Department
Put systems in place to control burning by Municipalities

Short (1 year)
Short (1 year)

Establish a biomass burning advisory line which will aid
people to burn on days that are not hazardous to air quality
or run-away fires. A complaints line should also be set up.

Medium (2 - 5 years)

9. Conclusion
The AQMP developed for the Capricorn District Municipality will ensure that the
Municipality is proactive about their approach to air quality management and planning.
Although overall air quality within the CDM is not considered to be poor, the introduction
of measures to effectively manage and reduce air pollution will ensure that the air quality
situation within the CDM does not deteriorate to unacceptable levels. One of the
important air quality issues that the CDM needs to address is domestic fuel burning
within many of the poorer areas within the CDM. Co-operation at all levels of
government, as well as an informed public, is essential to the implementation of the
AQMP as well as various strategies to improve the air quality situation with South Africa,
and within the CDM.
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