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AEL
APPA
AQ
AQA
AQM
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CO
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MSW
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ABBREVIATIONS AND DEFINIT IONS

Atmospheric EnissionsLicense

Atmospheric Pollution Prevention Act, 1965

Air Quality

National Environmental Manageme#ir Quality Act, Act 39 of 2004
Air Quality Management

Air Quality Management Plan

Air Quality Officer

Benzene, dluene Ethyl-benzene anXylene

Carbon Monoxide

Carbon Dioxide

Department of Environmental Affairs and Development Planning
Department of Environmental Affairs

Eden District Municipality

European Union

Green House Gas

Geographic Information System

Hydrogen Sulphide

Hydrogen Bromide

Hydrogen Chloride (hydrochloric acid)

Hydrogen Fluoride (hydrofluoric acid)

International Civil Aviation Organisation

Integrated Development Plan

Integrated Pollution and Waste Information System
Integrated Waste Management Plan

Mega Joule per Kilogram

Municipal Solid Waste

National Association for Clean Air

Nitrogen Dioxide

Nitrogen Oxides

Report No. EDM/01/13/5 Final Page4 of 120



O3 Ozone

PM10 Particulate Matter with aerodynamic diameter smaller than 10 micron
SAAQIS South African Air Quality Information System

SANAS South African National Accreditation Service

SO Sulphur Dioxide

SGs Sulphur Trioxide

THC Total Hydrocarbon Content

tpa Tons per Annum

TPM Total Particulate Matter

USEPA United States of America Environmental Protection Agency
wWC Western Cape

WHO World Health Organisation
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FOREWORD

The Eden municipal district is characterizsdits diversity.

The weather patterns in the region are hugely influenced by the sea and mountain ranges
resulting in diversity in rainfall, wind speeds and direction, temperature and humidity in the

region.

Its flora varies from typical shrubs found the semiarid landscapes of the Klein Karoo

through fynbos at the coastal regions to indigenous forests Bittheregion.

Its fauna varies from the humble meerkat through several species of antelope to the mighty

Knysnaelephant.

Its scenery variefom the solace of the Klein Karoo and Swartberg Mountains through the
rural farming region of Hessequa and the coastal region with batiy shore line to the

Outenigua Mountains.

Its roadways include some of the most spectacular mountain pass$esdauntry and the
main route from Cape Town to the Eastern Cape. It is also home to most of the Garden
Route, one of South Africads most popul ar to

It is only natural that a region of such diversity and scenic beauty will attracttiuaeilof
people who would like to visit, live and work in such an environment and this has led to a
further unique diversity. This diversity varies from some extremely wealthy local and
international individuals who own property in the region and visftequently, through a
broadbased middle class citizenry who live and work in the district to areas where poverty is

common.

The varied natural resources in the Eden municipal district led to the establishment of a

diverse industrial sector, ranging fnosmall manufacturing industries to a substantial
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petrochemical installation. This industrial diversity and its concomitant employee base are
the cause of a wide diversity in air pollutants emitted across the municipal district on a daily
basis. These platants include particulates and gases emittednfiadustrial activities,

mobile sources and residential burning of fuels.

The natural beauty of the region draws a huge number of local and international tourists on an
annual basis. While this industpjays an enormous role in the economy of the region, it also
results in a significant impact on localized air quality as a result oéased motor vehicle

emissions.

This unique diversity must be protected from abuse and exploitation if the regiareisain
a tourist attraction and preferred residential region in years to come. A key step in this
protection is management of the ambient air quality as it is a basicemgut for all living

species.

Parliament saw fit to pass the Air Quality Act (AR Act 39 of 2004, during 2005. This Act
resulted in a paradigm shift in air pollution control in South Africa as its main aim is the
protection of ambient air quality, i.e. the air that all people are exposed to on a daily basis. At

the onset of the Acin Section 2b, it is stated that the object of the Act is

i 2 ( b ) generally to give effect to section 24(b) of the Constitution in order to enhance the
quality of ambient air for the sake of securing an environment that is not harmful

to the healthanavelkb e i ng of peopl e. O

Its basis lies, therefore, in the Constitution of South Africa. In support of the Act the
Department of Environmental Affairs (DEA) published a National Framework for Air Quality
Management in the Republic of South Africa durin@2(National Framework) The latter
serves as the country's Air Quality Management Plan (AQMBth the AQA and the
National Framework place great emphasis on public participation in the detialong

process.

Report No. EDM/01/13/5 Final Page7 of 120



The AQA and théNational Frameworlbothspecify tie need for municipaies to compileair
quality management plafAQMPs) to guide them in their air quality management activities.
As can be expected, a municipal AQMP must comply with the AQMP of the province in
which it is located and proviradl AQMPs must comply with the National AQMRIe. the
National Framework However, cognisance must be taken of the differences between regions
and municipalities, implying that each municipality's AQMP must be uniquely applicable to

its operations.

A provincial AQMP for theWestern Cape Provinceras developed in 2010In addition to
the provincial AQMP, substantigluidances available from the National AQMP as worded

in the National Framework.

EDM compiled an AQMP during 2007 and this plan contaib®@bjectives. As it was the
beginning of air quality management in EDM, the AQMP focused heavily on gathering of air

quality information in the region.

The final objective of the plan stated that the AQMP must be reviewed after 5 to 6 years of
operationand EDM commissioned Lethabo Air Quality Specialist CC (LAQS)#ury out

the review process.

LAQS, in turn, commissioned Messrs Airshed Planning Professionals (Pty) Ltd to carry out a
comprehensive dispersion modelling study to show the dispersiomllotamts form the
various sources in thEDM region. In addition, LAQS appointed Messrs Ga&gdPrac in

George to manage the public participation process associated with the AQMP review process.

The various tasks that are required the review processvere given in the Terms of
Reference (ToR) attached to EDM's call for teder E07/12/13 of October 2012.

This led to a review process during which the following were assessed:

--  Status quo of air quality operations in EDM
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--  Compliance with the existg AQMP
-- Monitoring and modelling actions
-- Compilation of a comprehensive emissions inventory for the region

--  Modelling the dispersion of air pollutants in the region

The outcome of the assessments formed the basis of a revised air quality mahatgmen
that is aimed at elevating EDM's air quality management activities to a level specified in the

AQA and National Framework.

A key part of EDM's AQMP review process was the development of air quality management
plans for each of the seven municigaht that make up the Eden districthis document
discusses those findings of the various assessments that relate to the Hessequa Municipality,

as well as the AQMP that was defined for Hessequa.
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CHAPTER 1

STATUS QUO ASSESSMENT
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STATUS QUO ASSESSMENT

1 INTRODUCTION

The task dealing with the assessment of the current conditions that prevail in the District

emphasised evaluation of the following:

--  The geography and demographics of the district aligned with IDP and census data.

--  Future developments in the region with specific focus on industrial t@esivi
nearby residential areas

--  Existing climate coditions throughout the district

--  Existing air quality activities

--  The relevant Government policies and legislation mustiéetified andestablish
specific requirements

-~ Priority sources

-- Identification of priority pollutants for each localtaority

--  Priority areas

--  Use atmospheric dispersion modelling and the associated results of the provisional
health risk assesgent studies to determine communities affected by air pollution
and recommend and agree on action items to address the issues viaMire A
review and planning process

--  Existing air quality manageent practices in the district

-~ Analysing existing air qality By-laws of the 7 municipalities and Eden D.M. and
recommendations ompscific measures, improvements

--  Existing AQMP's that will influence the AQMP

The status quo assessment is to be followed by the compilation of an emissions database
for the Distict Municipality. As can be seen from the activities listed above, some
relate to both the baseline assessment and the emissions database and were addressed

accordingly.
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This Chapter gives LAQSOs interprrelatat i on

activities within EDM.

2 GEOGRAPHY, DEMOGRAPHICS AND CLIMATE

The Eden district is locatad the soutkeastern part of the Western Cape, covering the
regions known as the Garden Route and the Little Karbatretches to the Breede
River mouthand the Langeberg dintains on the west, where it abuts the Overberg
District Municipality and (for a short distance) the Cape Winelands District
Municipality. To the north the boundary with the Central Karoo District Muiailtyp
runs along the SwartbeMountains. In the east the municipalityorders orthe Eastern

Cape provincial boundary.

The Eden municipal district covers an area of approximately 23 33@rahas a total
population of approximately 574 300 according to 2011 statistics.

Figure 1 elow shows the location éfessequaunicipality within the Eden i3trict.

Kannaland Oudtshool.'n._

Mossel ;oo
Bay ~— e

Hessequa

Figure 1. Eden District Municipal Region
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2.1 HESSEQUA

The Hessequa Municipality covers an area of approximately 5 73@ukaky according

to the 2011 Census, the populatiorHefssequa was approximately 52 410.

The Municipal Service Areas is set out as follows:

URBAN: Albertinia, Heidelberg and Riversdale.
VILLAGES: Melkhoutfontein, Gouritsmond, Jongensfontein, Slangrivier, Stilbaai and
Witsand.

Hessequa's average maximumdaminimum temperatures are 28°C and 15°C

respectively. Most rain falls May and August.

3 FUTURE DEVELOPMENTS

Future developments plans in tHessequanunicipal areare not known To datethe
HessequaMunicipality did not havean AQMP with the resultthat some residential
developments have taken place in close proximity to existing industries that emit
odorous fumes to atmosphere. As can be expectedetusto an increase in odeur
related complaints from those residential areas.

The air quality maagement plan discussed in Chapter 6 of this report is a key outcome
of the recently reviewed AQMP for EDMOnce approveds mustbe incorporated into
Hessequa IDPs so that no developments are undertaken in future without first

obtaining an air qudly input from the relevant AQOs.
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4 GOVERNMENT POLICIES AND LEGISLATION

4.1 THE AIR QUALITY ACT

The Air Quality Act (AQA) was promulgated in 2004 (Act N&9 of 2004) and
commenced on the 11th of September 2QfBGsreplaing the AtmosphericPollution
Prevention Act (APPA) of 1965.

The National Framework (published undé&overnmentNotice No. 30284 of 11
September 2007) underpins the Air Quality Act (AQ#) providing national norms
and standards for air quality management to ensure compheticéegidation. The
National Framework serves as the country's AQMP

The Actrequires municipalities to adopt AQMPs aedrery specifidn its definition of

the goal on aair quality management plai©f specific importance are the following:

-~ Theimprovemat of air quality

-~ Reducing negative impacts on human health and the environment

--  Addressing the effects of fossil fuels in residential applications

--  Addressing the effects of emissions from industrial sources and from any point or
non-point source®f air pollution

- Impl ementing the republicdbs obligations

-~ Giving effect to best practice in air quality management.
The Act also provides fdhe publication ofegulations for implementing and enforcing
approed priority area AQMPs including, amastgothers, funding arrangements,

measures to facilitate compliance and regular review.

The AQA also makes provision for the declaration of controlled fuels and vehicles as

controlled emitters, regulating dust and swipollution and the development of
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municipal bylaws to regulate air pollution within the area afmuni ci pal ity

jurisdiction.

The AQA makes provision for the declaration and setting of standards for controlled

emitters and controlled fuels. The Atpsilates under Section 4:

--  The Minister or MECmay declare any appliance or activity as a controlled
emitter It must follow a consultative process and must establish emission
standards and prescribe monitoring methods. This should consider sound
scientific information and health risk assessments. To date there are no declared

controlled emitters, nationally and provincially.

--  The Minister or MECmay declare ANYfuel used in a combustion process as a

controlled fuel As is the case aboweconsulative processnust be followed

-~ The Minister or MEGmayprescribe measured to control dust and/or noise. This

is yet to be developed.

4.2 ADDITION AL LEGISLATION

The DEA Manual for Air Quality Management Planning (2008) recommends that, in
addition to the AQA, the following legislation be consulted in the goal setting processes
of developing an AQMP:

--  South Africa ConstitutionAct 108 of 1996

-- National Environmental Management Agict No. 107 of 1998

--  National Health AgtAct 61 of 2003' MHS

-- Municipal Structure AGtAct 117 of 1998 Powers of (Ex.) Mayors

-~ Municipal Systems Actact32 of 20000 IDP

--  The 2007 National Framework forirAQuality Managemenin the Republic of
South Africa
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4.3

4.4

AMBIENT AIR QUALITY STANDARDS

The Natioral Ambient Air Quality Standards (NAAQS) were publishedSiovernment
Notice No 263 or24 December 2009 Draft national dust fallout control regulations
were proposed (Government Gazette No.: 34307, 201d)addition, South African
PM2.5 standards haveecently been officially published (Government Gazette No.
35463, 29 June 2012).

All three documents are available free of charge on DEA's web site

(www.environment.gov.za)

LISTED ACTIVITIES

Industrial and materials processing activities that gedyl to, or currently, result in
atmospheric emissions are required to apply for atmospheric emissions licenses (AEL).
The activities are classified into ten categories (withcatkegories) in the Government
Notice No. 248 which was published on 31 Ma&010. Minimum emission standards

for 59 industrial activitiegxist for the following main categories:

--  Categry 1: Combustion Installations

--  Category 2: Petroleum Industry (the production of gaseous and liquid fuels as well
aspetrochemicals frorarude oil, gas, coal or biomass

-~ Category 3: Cantmnization and Coal Gasification

--  Catgory 4: Metallurgical Industry

--  Category 5: Mineral Pcessing, Storage and Handling

--  Categoy 6: Organic Chemicals Industry

--  Category7: Inorganic Chemicalstlustry

--  Category 8: Disposal of HazardousdaGeneral Waste

--  Category 9: Pulp and Paper Manufacturing Activijti@scluding byproduct

recovery
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--  Category 10: Animal matter processing

As is the case with ambient air quality standards, GN 248 itableafree of charge on
DEA's web site\yww.environment.gov.2a

The AQAgives the authority to issue AE to the Eden District Municipality.

5 PRIORITY SOURCES, POLLUTANTS AND AREAS

The prioritisation of sources of emissions, types of pollutants caitidal areas of
impact will be discussed in eitheChapter 4 €missions inventojyandor the Chapter 5

which deabk with the outcome of the dispersion modelling study.

6 ATMOSPHERIC DISPERSION MODELLING

The outcome of the dispersion modelliigdy is dscussed in detail inl@&apter 5 of this

report.

Suffice to state that the modellingaszdone witha combination ofCall-Puff and
Aermod both of which are USEPApproved and validated dispersion maedellhe
modesk require a substantial amount of topqarecal and meteorological data and use
wasmadeas far as possible of tliata set that has been compiled by the Western Cape
Province's Department of Environmental Affairs and Development Planning (DEADP).

Where the data set was incomplete additiona dets procured.
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71

EXISTING AIR QUALITY MANAGEMENT PRACTICES

An assessment of the existing air quality management practices applied in the Eden
District Municipality was carried out during the assessment of compliance with the
existing AQMP.

The Air Quality Act and National Framework place fiaaching responsibilities on the
shoulders of municipalities. Of specific note are the requirements for each municipality
to compile an air quality management plém appoint an Air Quality Officeand to

monitar the air quality

LAQS assessed the steps that each individual municipality have taken to meet the
various obligations imposed by the AQA, as well as their capacities to deal with air

quality issues.

It is accepted that none of the individual municijpedi in Eden have compiled AQMPs
and that it is part of the EDM AQMP review process to flist gap at the

municipalities.

HESSEQUA MUNICIPALITY

Hessequa Municipality has appointed an Air Quality Officer. The air quality
management function resides the Planning and Environmental Health Services

Department.

The official charged with air quality management duties holds a BA degree in
Environmental Management and has approximately 4 years' experience in air quality
related activities. His level afkills required to manage air quality is regarded as
adequate for the Hessequa region. Please see Table 2 below for more details in this

regard.
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The official charged with air quality duties also serves as Environmental Officer and is
responsible for manotherduties, e.g. river management, reserve management, parks

maintenance, coastal management, etc.

Hessequa Municipality entered into a senieeel agreement with EDM with the result
that EDM carries out all air quality management activities enatiea. Hessequa has a

formal air quality budget aimed at carrying the costs of the service level agreement.

This arrangement is regarded as adequate for the area as the number of industrial
sources is low, althougtpreadvidely through the Hessequa reg.

For the sake of comparison the relevant skills level inHassequaMunicipality and
that within EDM, as rated by the AQO, ajwenbelow.

m
)
<

Skill Hessequa

Air quality monitoring 1

Dispersion modelling

Data management

Emissions inentory

Health risk assessments

Statistical data analysis

Chemical engineering

Industrial exposure

Computer literacy

ORI A

RPlWw| R RP|IRPR|RPR|R|RL|PR

Management experience

Scale from 1 to 5 where "1" indicates very little and "5" indicates much.

Table 2 Skills Ranking
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8 EXISTING BY -LAWS

According to the Constitution of the Republic of South Africa a local authority may

define and administer bBaws for the effective administration of, inter aléar quality
management. The only criteria for thdselaws are that they should not conflict with

national or provincial legislation and thus would need to be more stringent. Since air
pollution is listed as a matter in which local government has authority, national or
provincial government may not congpmi s e Ofr Il mpede a muni ci

exercise its powers or perform its functions.

Hessequa has already developed a set of air pollution conttaisyfor their own use.

The objectives of the blaws are:

-- To give effect to the right containedh Section 24 of the Constitution by

regul ating air pollution within the are

--  To provide an effective legal and administrative framework, in conjunction with
any other applicable laws, within which a municipality caanage and regulate
listed activities and ensure that air pollution is avoided, or in the case where it
cannot be avoided, minimised or mitigated.

9 EXISTING AQMPs

Threeexisting air quality management plans have an influenceessequa AQMP,
i.e. the Country's AQMP as manifested in the National FramevarkAir Quality
Management in South Africa, published in 200% Western Cape Province's AQMP
which was published in 201dhd EDM's AQMP as reviewed in 2018f the three, the

latter has to mostirect impact orHessequa AQMP.
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9.1 THE NATIONAL FRAMEWORK

The AQA has its foundation in the Constitution of South Africa, specifically in its Bill

of Rights. Section 24 of the Constitution states that everyone has the right:

a. To an environmernthat is not harmful to their health or wddkeing; and

b. To have the environment protected, for the benefit of present and future
generations, through reasonable legislative and other measures that
[ prevent pollution and ecological degradation;
i Promote conservation; and
iii  secure ecologically sustainable development and the use of natural

resources while promoting justifiable economic and social development

Section 7 of the Air Quality Act requires the Minister, by notice in the Gazette, to
establish a National Framework for achieving the objectives of the AQA, and, therefore,
Section 24 of the Constitution. iBhled to the development and publicatioh the
National Framework in 2007.

The purpose of the National Framewask thereforeto achieve the objectives of the
AQA, and assuch the National Framework provides a meditoriongterm plan of the
practical implementation of the AQA.

The National Framework provideanechanisms, systems and procedures to promote
holistic and integrated ira quality management through pollution prevention and
minimisation at source, and through impact managementresipect to the receiving

environment from local scale to international issues.

As specified in Section 7(1) of the AQA, the National Framéwincludes the

following:
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--  Mechanisms, systems and procedures to
--  attain compliance wit ambient air quality standards
- give ef fect t o t he R e p of biternatioral o b | i

agreements

--  National norms and standards:for
--  the ontrol of emissionsrbm point and noipoint sources
-~ air quality monitoring
--  air quality management planning

-~ air quality information management

As it is the Country's AQMP, imust by definition focus on countwyide issues and
leave provincial regional and local air quality management issues to tleaysds of
authority.

As is the case with ambient air quality standards and GN 248, the National Framework

is available free of charge on DEA's web site (www.environment.gov.za).
9.2 WESTERN CAPE PROVINCIAL AQMP
The Western Cape Province published its AQMP during 2010 ancludeda number
of lists which categorised prioiigsfor effectiveimplementing theAQMP. It listed the
following priorities at district and local municipal level:
- Appoi nt Anepditanaas well aat both district and bcal municipal
levels to ensure sound -operative governance in the implementation of

NEM:AQA across the Province.

- Develop AQMPOs f acal muaitipalitied to saddress cheiowa n d |

unique context of air quality management issuée development of the AQMP
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and the associated implementation costs must be motivated for through the
Municipal IDPs.

--  Designate clear responsibilities and functions for air quality management at the
district andlocal municipalities, based on the requirements ofM\NEQA and he
National Framework for AQM in the Redigoof South Africa

-~ Acknowledge and support the role of D:EA&DP, including the oversight function.

--  Capacitate all offtials inwlved with administeringhe AQM function within
municipalities in terms of AQM, air quality monitoring and the Atmospheric

Emission Licensing (AEL) function.

--  Improve governance betweeisttct andlocal municipalities, at operational and

top managentd levels.

--  Explore and implement opportunities for Service Level Agreements between the
district and local municipalities, or thedistrict nmunicipality and provincial
government in instances where capaatnstraints exist at idtrict and local

municipal level, in the interim.

--  Draft district andlocal municipality AQM bylaws to ensure better management

of air quality.

- Appoint and designat e Environment al
scorpionso) amnunicigalities tor endure vtten ¢qgtiance and
erforcement of legislation is eiftively carried outwithin their areas of

jurisdiction.

Report No. EDM/01/13/5 Final Page23of 120



9.3

The Provincial AQMP, therefore, gives far more direct guidanceaiin quality
managemeninatters to all levels of local governmenthe AQMP is availald from

DEADP's web sitehttp://www.westerncape.gov.za).

Based on the priorities listed above, all have been met by EDM, but gaps exist where
local municipalities are concerned. These are mainly due to the fact that the
municipalities do not have individhl AQMPs,not all have appointed AQQO's, a lack of

skills exiss, etc.

All of the shortcomings hayaowever, benaddressed during the EDM AQMP review
process with the result that all local municipalities will be empowered to deal with the

air quality isues placed on them by the AQA.

EDEN DISTRICT MUNICIPALITY AQMP

A key product of EDM's AQMP review process was to formulation of AQMPs for each
municipality within the Eden district. These AQMPs are designed to result in close co
operation betweerEDM and individual municipalities in the field of air quality

management.

Only a concerted and emrdinated effort will result effective air quality management
and compliance with the aims of Section 24(b) of South Africa's Constitution.

EDM's AQMP foms, therefore, the backbone and structure on which the AQMPs for
the individual municipalities are based.
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CHAPTER 2

MONITORING AND MODELLING REQUIREMENTS
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MONITORING AND MODELLING REQUIREMENTS

1 INTRODUCTION

A further task in the AQMP rewe processvas to assess the air quality monitoring and
modelling requirements for theden dstrict with special emphasis on evaluating the

following:

--  Assess, analyse and make recommendations on the cairrenality monitoring

andmodeling activities in the district
-- ldentify gaps in existing monitoring/ modelling activities

--  Make recommendations for the improvement on the existing monitoring/

modeling activities in the district

The outcome of LAQS's assessment is discuss#gdsrChapter.

2 LEGAL FRAMEWORK

The Department of Environmental Affairs (DEA) defined a National Framework for Air
Quality Management in the Republic of South Africa. In the section dealing with air
quality management plans the National Framework suggests the ifglayaphic

generic air quality management process:
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The process shown above indicates that all decisions on air pollution control measures

are based on the air quality in the region which is either measured or determined by

modelling studies. The ensi®ns inventory is discussed@napter 4 of this gort.

Section 24 of the Constitution states that everyone has the right:

a. To an environment that is not harmful to their health or avelhg; and

b. To have the environment protected, for the beneff present and future

generations, through reasonable legislative and other measures that

i prevent pollution and ecological degradation;

il promote conservation; and

iii secure ecologically sustainable development and the use of natural resources

while promoting justifiable economic and social development
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In order to give effect to this right in the context of air quality, it is necessary to ensure
that levels of air pollution are not harmful to human health or-bathg. There is only

one way of asuringthis goal and that is to measure air quatiiptinuously.

While it may be the perception in some quarters that the quality of the air in the EDM is
good, Section 5.3 of the National Framework states that the air quality in Eden is rated

as ftpiodalelny pooro as a resul-t of the combi
region. DEA definesipot ent i aitdsiyaiproogqwal ity that S
det er i olt mustibe gtated at this point that DEA's statement is based on very

limited data, the reliability of which is questionable.

The National Framework | ists somgNGoll ut a
O3, CO, lead, PM10 particulates and benzene. Ambient air quality (AQ) standards for

all have been determined by S#ands South Africa and have been published in
Government Notice No 1210 on 24 December 2009. AQ standards for the following

integration periods have been defined:

SO 10 minutes, 1 hour, 24 houesnual
NOXx: 1 hour,annual

Osa: 8 hours,

CO: 1 hour, 8 hours

Benzene: Annual

Lead: Annual

PM10: 24 hoursannual

In order to verify that the ambient air in Eden is, in fact, potentially poor, or has
deteriorated to the point where ambient air quality standards are exceeded from time to

time, it is necessary to monitor tiy@ality of theambient air ithe EDM region
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3.1

3.2

This report discusses some air quality monitoring requirements and modelling facilities
that would be of great assistance to tHessequaMunicipality in meeting its

obligations.

AIR QUALITY MONITORING

GENERAL

Di stinction shoul d be mad e bet ween Amoni t

poll utants. The term fAair quality monitor

According to The Concise Oxford Dictionarythew d fAmoni t or 0 amys a no
of various persons or devices for checking or warning about a situation, operation,
etc 0 As a vmainthin regular soeveallange . i ASurveill anceo

ficlose observation 0 Il n a nutwachedsdly. it means to

A more descriptive term t o ascerainihequdntitye as ur

by comparison with a fixed unit of known size The keyword here 1is

In reality, air quality monitoring is a combination of watching aodrgifying. In some
cases it is just not possible to compare a quantity with a known size, i.e. obtain actual

values, and a relative change is the only indication available.
AIR QUALITY MONITORING REQUIREMENTS
Air quality monitoring can be conducté&y either (or both) of two approaches. Firstly,

the air quality can be monitored wusing 0As

validated and approved methodology can be used.
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3.2.1

3.2.2

SCREENING METHODS

Screening methods are relatively inexgga and fairly simple to operate, but the
resulting data will be subject to substantial levels of uncertainty. The outcome of
screening methods cannot be used for regulatory purposes and are, therefore, only
suitable for monitoring purposes. An examplea screening method is the use of
passive samplers to monitor the concentration of a gas, or group of gases, over a period

of time.

Screening methods will provide average results over the sampling period which, in
many cases, can be several days. Aessalt screening methods will not provide short

term data, e.g. hourly or daily averaged concentrations.

Due to their relatively low costs screening methods are usddcideif an air quality
problem potentially exists. Should results be significahitiyneror significantlylower
than ambient air quality standarétscan be used to decide whether an air quality
problem exists or whether the air quality is acceptaltlewever, if the results show
marginal deviation from air quality standards screemmgghods do not have sufficient

accuracy on which interpretations can be based.

INTERNATIONALLY ACCEPTED METHODS

Equipment meeting the requirements of internationally validated methods usually carry
some form of official approval, e.g. USEPA cedittion, German TUV approval, etc.,
indicating that they have been assessed thoroughly and found to comply with reference

test methods.

The results provided by such methods are suitable for regulatory purposes, i.e. they are
defendable, but they imply @gsificant increase in costs and complexity. An example
of this approach is the establishment of a monitoring station fitted with automated

pollutant measuring equipment.
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This level of equipment is usually accompanied by strict operating environment
limitations that must be met if the results are to be regarded as reliable and

representative.

As most of the equipment falling in this category is automaiteds capable of
measuring the concentrations of air pollutants continuously and with short ittegrat
intervals, e.g. 1 minute. As a result it is possible to measuretshwortvariations in

pollutant levels.

In order to identify the direction from which the pollutants reach such an installation it
is customary to add some basic weather sensorswngd. speed, wind direction,

temperature, etc., at the same location.

4 CURRENT MONITORING ACTIVITIES

Eden conducts monthly passive sampling campaigns in various locations within the
Eden district. The main purpose of the passive sampling projecpisvme sampling

information on problem pollutants in areas where Eden experiences complaints.

The passive sampling locations are, therefore, located in the receptor areas near
industrial activities (source). Pollutants measured arg, SQ, H.S and BTKX and b

date passive sampling campaigns for BTEX were conducted in Albertinia.

Passive sampling is not an accurate method of monitoring as it does not provide peaks
and is not correlated to dispersion factors like meteorological conditions. Thereéore, t
results cannot indicate any incidents where ambient air quality limits for criteria

pollutants are exceeded.

The advantages arthat it is cost effective and cgorovide information for future

location of continuous monitoring within the Eden region.
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5 MODELLING ACTIVITIES

As can be seen from Figure 1 above, dispersion modelling is an activity that plays an

important role in air quality management.

The only way to know for certain whether air quality is under threat is by monitoring it
continuously. However, monitoring is an expensive activity and has one major
disadvantage, i.e. it can provide information about the air quality at a single location

only.

Modelling the dispersion of pollutants from any and all sources, on the other hand,
provides inbrmation about estimated groutelel concentrations across the whole
area. Thus it can provide a greater insight into potential problem areas than the results

of monitoring activities.

No dispersion modelling capacity exists in the whole of the EdenctisEDM's AQO
insists on the submission of a dispersion modelling study with each AEL application

submitted.

In addition, modelling the dispersion of pollutants from the many sources identified in
the Eden district was carried out as part of EDM'sVAxeview process. The outcome

of the study that applies to Hessedgigiven in Chapter 4 of this report.

6 FUTURE MONITORING AND MONITORING REQUIREMENTS

Future monitoring and modelling requirements are discussed in 5 of this report. In
addition, a dwiled discussion of regional requirements is given in the revised AQMP
compiled for the Eden District Municipality and should be read in conjunction with this

report.
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7 CONCLUSIONS

LAQS is of the opinion that the curreapproach tair quality monitomg activities is
warranted and ndurther actions are foreseen. Nevertheless, the situation should be
monitored and appropriate air quality surveillance should be initiated when deemed

necessary.

Due to the costs involved with procurement of a compreherdspersion modelling

facility, such a facility $ not recommended for the Hesseumicipality.
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CHAPTER 3

AIR POLLUTION EMISSIONS INVENTORY
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AIR POLLUTION EMISSIONS INVENTORY

1 INTRODUCTION

A key task in the AQMP review process the compilation of a comprehensive

emissions inventorfor the Eden districvith special emphasis on the following:

--  Access, analyse and make recommendations on the current Air Quality Emissions

Inventory of each lcal municipality and the Eden Distrigtunicipality

-- Identify gaps in the existing inventory

--  Make recommendations to strengthen andaadpexisting emission inventory

This Chapter discusses the emissions inventory compiledA§yS while carrying out

the tasks listed above.

2 TYPES OF EMISSION SOURCES

Air pollution emission sources are usually grouped into four major headings. These are:

-- Industrial sources
-- Residential sources
--  Mobile emissions, e.g. vehicle emissions

-- Other sources, not included in those above

Industrial sarces can further be divided into two categories, i.e. point sources (e.qg.
chimney stacks) and area sources (e.g. stockpiles, disposal sites, tailings dams, etc.).
Additional industrial sources, e.g. fugitive emissions, can be classified as one of these

two major sources.
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Residential sources are usually regarded as grid sources where the whole of a residential
area is covered by a rectangular grid and the emissions per grid cell estimated from the

population density and soegconomic level of the area.

Mobile sources consist of moving sources along roads, train lines, shipping lanes, etc.

Other sources contain those that do not readily fall into any one of those listed above,

e.g. municipal waste disposal sites.

While much effort has been spent on cding the emissions inventory, it is accepted

that it is unlikely that each and every source has been taken into account. The outcome
of the assessment wdsetcompilation of a comprehensive spreadsheet that will enable
EDM and municipal AQ® to add new agurces or modify existing sources as more

reliable information in received over time.

3 INDUSTRIAL SOURCES

Major sources of industrial emissions were identified during compilation of Efirst's
AQMP in 2007. Since then EDM spent a considerable efforblitain as much
information as possible about industrial emissions with the result that a fairly complete
source inventory exists. However, many of the industries have no information about the
actual emissions of pollutants from their processes as fjoatitin of emissions was

rarelyrequired.

In the process of compiling a source inventory EDM obtained information about
production rates, fuel consumption, fuel type, etc. This information served as basis for

the estimation of emissions from those sesrby using typical emission factors defined

by wvarious international sources, e. g. tr
Protection Agency (USEPA), Australia's National Pollution Inventory (NPI) Emissions

Estimation Manuals, published literaturés.e
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The USEPA's emission factors are referred to astARnd form part of their CHIEF
(Clearing House for Industrial Emission Factors) software. While the NPI material
leans heavily on A2 emission factors, several souredsich are not contaad in

AP-42 are included in NPI's documentation

Most of the sources listed by EDM operate some form of fuel burning appliance with
the result that emission factors were used to estimate the emissions of the main

pollutants from combustion sources.

Where norcombustion sources are concerned, relevant emission factors provided by
AP-42 and NPI were used in conjunction with production capacities to estimate

emissions from those individual sources.

In some cases emissions were quantified either as a standamémemtior as part of
industries' applications for atmospheric emissions licenses. Where quantified data was

available it was used in preference to emissions estimated from emission factors.

The sources were grouped into the seven municipalities incinde®M, i.e. Bitou,
Knysna George Mossel Bay Hessequakannalandand Oudtshoornand the totals for
each municipality were determined. The sourceshaHessequamunicipality are
discussed below.

Throughout this document all emissions are given s tper annumunless stated

otherwise and abbreviations used have the following meaning:

- TPM: Total particulate matter
- SO Sulphur dioxide

- NOx: Nitrogen oxides

-  CO: Carbon monoxide

- CO2 Carbon dioxide
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-- THC: Total hydrocarbons

- HS: Hydrogen sulphide
-- Merc: Mercaptans

- CHg Methane

- n-CHa: Non-methane

Where table cells have been left blank insufficient data was available to estimate

emissions.

3.1 HESSEQUAMUNICIPALITY

The sources of air pollution identified in tHéesequaregion and their estimated

emissions are given in Tahlebelow.

Sources Emission PM SO NOx CO CO2
Organic Aloe steam boiler 0.3 0.3 0.1 0.0 28.4
Sentraal Suid K@perasie 0.05 0.17 0.48 0.12 510.8
Outeniqua Pale Boiler 0.7 0.0 0.9 1.1 353.1
Riversdale Sawmill 22.6 239.9 15.1 608.3
Spitskop Stene 80.3 9.4 4.0 6.2 2340.0
Combo Timbers, Albertinia 15.8 168.1 10.6 426.3
TOTAL, tons per annum 119.8 417.9 31.2 1042.0 3232.3

Table 1. Industrial Emission Sources inHessequa

3.2 DISCUSSION OF INDUSTRIAL EMISSIONS

Most of the emissions listed in the various Tables above are based on emission factors
and pertinent industrial activities. As a result the values reported must be interpreted
with care and regarded as "wecstse" enssions & they are subject to a reasonable
degree of uncertainty.
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AP-42 emission factors are based on technologies that prevailed in the USA during the
mid-1960s to early 1990s. While it can be argued that the scenario that prevailed in the
USA at thattime may be applicable to some sources currently in operation in South

Africa, cognisance must be taken of technological developments since that period.

Boiler combustion efficiencies have improved, air pollution control technologies have
improved, proces efficiencies have improved, etc., all contributing to a potential

reduction in air pollutant emissions.

At the time of writing of this report small industrial boilers were not included in the list
of controlled emitters as defined in Government Gaz¢tie 248 of 31 March 2010.

However, it is expected that they will be included during 2013, that emission limits for
such installations will be specified and that their owners will have to apply for

atmospheric emission licences (AELS) to operate the Boiler

The same Government Notice stipulates that all industries with AELs must have their
emissions verified annually and must report the findings to the appropriate licensing
authority. In this case it implies that EDM will receive annual emissions \adiific

reports from virtually all of the industries included in this report.

The information thus gathered by EDM will reflect actually measured emissions data
and not values estimated from emission factors. As time goes by, therefmtepin
the uncertaty built into the industrial emissions inventory will reduce anavill

become reliable and representative.

4 RESIDENTIAL SOURCES

In estimating possible emissions from domestic sources attention was only paid to the
use of combustible energy sourcesg. coal, wood,paraffin etc. Residential

combustible energy consumption can be grouped under the following tweeadings:
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4.1

--  Heating, cooking and lighting

--  Recreational, e.g. fireplaces, barbecues, etc.

The largest source of residential emissiensanate from the first category, i.e. space
heating, cooking and lighting in predominantly poor araad informal settlements.

ENERGY SOURCES USED INHESSEQUA

Statistics South Africa (StatsSA) gathered information about the energy used for

heating, cooking and lighting in households across the country and provided the

following numbers of households and types of fuel usdtessequa

COOKING
Electricity Gas Paraffin Wood Coal
13369 1595 29 767 11
HEATING
10544 451 95 1703 5
LIGHTING
18679 27 176

Table 2 Numbers of Household per Fuel Type Used

Unfortunately StatsSA did not gather any information about the quantities of fuel used
by each household with the result that some assumptions must be made in this regard.

From the Table abovdiowever, it can be seen that electricity is by far the greatest
energy source used iHessequaas well asthat gas is used mostly for cookiaad
lighting purposes while wood is burned mostly for heating purposes.
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4.2 ENERGY CONSUMPTION IN HESSEQUA

Given the distances over which coal must be transported to the EDM region it is
unlikely that a lowgrade coal will be available iHessequa It is more likelythat A-
grade coal will be available to both industrial users and those households that use coal

ona regular basis.

A-grade coalis a highgrade fuel with less volatile matter, but higher fixed carbon
content with a calorific value aipproximately 2MJ/kg. The calorific values of the
other domestic fuels used in EDM are:

LPG 46.1 MJ/kg
Parafin 28.7 MJ/kg
Wood 15.9 MJ/kg

This implies that each kilogram of coalshthe same energy content as approximately
0.6 kg LPG,0.9kg paraffin andL.7 kg wood.

While it is a fairly simple task to obtain the facts given above, determining the annual
mas emission rate from household burning is an extremely complex task. It is

influenced by many factors, including:

-~ Seasonal variation, i.e. temperature fluctuations
--  Degree of electrification

--  Population density

-- Availability of suitable fuels

The impacts of these factors are extremely difficult to quantify and emissions are,

therefore, difficult to estimate. In addition, very little research has been done on the

actual emissions from residential burning activities as most research projects
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conentrated on the impact on ambient air quality, health risk, etc. Nevertheless, at least
one research project provided useful data.

This project was funded by the Department of Minerals and Energy (DME) and was
carried out in 1997 at Qalabotjha in thee€& State. This is a village of approximately
15 000 people living in approximately 2 500 residences. The area was provided with

limited electrification which was sufficient for essential services.

During the trialproject coal was replaced with lesmdke fuels and the reduction in
ambient particulates was investigated. While it did not describe actual emission rates,
the project determined that the people of Qalabotjha consumed approximately 20 tons
of D-grade coal per day duringidawinter. Given anaverage BEgrade coal calorific

value of 22.3 MJ/Kkg, this is equivalent to approximatedy5 tons per day of frade

coal

This information can only be interpreted for a similarly sized population in Eden with

the following assumptions:

-- Approximately 3% less coalwill be used in the EDM due to warmer winter

temperatures and higher calorific value of the fuel.

-- Maximum coal usage will occur for four winter months of the year, i.e.

approximatelyl2.4tons will be used per day.

A further reductionof 25% will occur for four months during spgrand autumn,

resulting, i.e. approximately 9t8ns will used per day.

-- A further 25% reduction will occur during theemaining summer months, i.e.

approximately7 tons will be used per day.
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Using theseassumptionsand the differences in fuel calorific values given above, it
implies that approximately3 494 tons coal, 2 04ns LPG,3 287tons paraffin o5
933tons of woodwill be burned by a population of 15 000 people in EDM in one year.

According to AP-42 typical emission factors for various fuel types used for space
heating are as follows (kg/ton fuel):

FUEL | Anthracite LPG Paraffin Wood
Pollutant
Particulates 4.5 0.04 0.29 1.83
Sulphur dioxide 17.7 0.006 1.04 0.11
Nitrogen oxides 1.3 1.36 2.93 2.24
Carbon monoxide 0.3 0.23 0.73 2.74
Carbon dioxide 2 580 927 3150 891 (**)

** Carbon dioxide emissions from burning of wood are not regarded as greenhouse gas
emissions a# is considered part of the shaerm CQ cycle of the biosphere.

Table 3: Domestic Fuel Emission Factors

If it is assumed that there is an averageé geople per household, the domestic fuel
consumption can be estimated from the information given in T&bdewl 3, based on

the assumed energy required calculated from @dati@tja project.

Applying these emission factors to the estimdigel consumption it implies that the

following annual emissions (tons per annum) will occur:

Emissions TPM SO, NOXx CcoO CO;

Hessequa 11.0 1.3 16.1 16.6 7497

Table 4 Estimated Emissions=rom Household Burning
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4.3

4.4

It must be stressed that these figures are based on some rough assumptions and can only
be verified through an intensive investigation into population densities, fuel burning
habits (frequency, types and quantities of fuels), #tes, therefore, recommended that

such a survey is undertaken on a statistical basis as an objective of the AQMP.

RECREATIONAL BURNING

The incidence of recreational burning of coal, wood, charcoal, iatéireplaces and
barbecues is regarded adremely low when compared to space heating and cooking
activities in low socieeconomic areas. The resultant annual emission rates will,

therefore, be so low that it is not regarded as a notable source of air pollutants.

Nevertheless, it must be borne mind that all of the pollutants mentioned above are

emitted during such activities.

GARDEN REFUSE BURNING

Regardless of whether it is legal or not, some garden refuse burning activities occur
within the EDM and must be regarded as a notable satfiraie pollutants as a result of
the wide variety of pollutants that are released and the nuisance created by the smoke

produced.

According to AR42 all of thepollutants listed in Section 4&e emitted, in addition to

methane and nemethane hydrochons.

The major issue associated with garden refuse burning is probably the nuisance value of

the smoke and odours accompanying the burning of garden refuse.
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5 MOBILE EMISSIONS

Mobile emissions are those caused by sources that are not stationaay dnedgrouped

as follows:

--  Road traffic
--  Railways

-~ Aircraft

-~ Ships

Of these the greatest risk is associated with motor vehicles as emissions occur more
frequently in close proximity to peopénd are the onlyoad trafficsources applicable

to Hessequa

5.1 ROAD TRAFFIC

Vehicle emission factors have been developed by the European Union for use in
member countries. However, these factors cannot be applied directly to local conditions

due to variations in the following factors:

-- Differences ifvehicle fleet composition, e.g. cars, trucks, diesel powered cars and
trucks, motor cycles, etc.

-- Differences in vehicle fleet age

Differences in fuel composition
-- Differences in speed

-- Differences in topography, i.e. mountains, flat regiongudk, etc.
Nevertheless, by far the majority of motor vehicles sold in South Africa are based on

equivalent European products with the result that it can be assumed that engine

technology is comparable with European conditions.
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South African fuels follov EU specifications, albeit with a time lag of several years due

to upgrades required at local fuel refineries to allow production eliekzél fuels.
The EU developed a set of" @rder polynomials in order to estimate emissions of
various pollutants fronpetrol and diesel powered vehicles. The general format of the
polynomials is:
y=a+bx+cx+ d+ext+ x°+ g where
y = pollutant emission rate, g/km
X = speed, km/h

a to g = coefficients unique to each pollutant

In addition, coefficiets are defined for a classification of 40 different types of vehicles,

covering all types of private and commercial road transport used in Europe today.

While the classification used in EU countries is extensive, it cannot be applied to the

same level oéfficiency in South Africa due to two major shortcomings:

--  Inadequate traffic counts on local roads

--  Unavailable vehicle fleet composition information

Nevertheless, the use of some assumptions allows the application of the EU

polynomials to local catitions. These are:

--  The ratio of petrol to diesel powered light motor vehicles (LMVSs) is 1:1, i.e. there

are as many petrol powered LMVs as there are diesel powered LMVs.

--  There are equal numbers of HMVs in each category defined by the EU, i.e. no

category has more vehicles than any other category.
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--  All heavy motor vehicles (HMVs) are diesel powered.

--  Heavy motor vehicles do not travel at speeds in excess of 100 km/h.

Based on these assumptions the following average emission factors in ggams
kilometreat the indicated average speadse calculated:
LIGHT MOTOR VEHICLES
Pollutant 50 60 70 80 90 100 110 120
CoO 1522 | 1440 | 1.420 | 1445 | 1511 | 1.618 | 1.770
THC 0.114 | 0.106 | 0.100 | 0.097 | 0.096 | 0.095 | 0.096
NOx 0.455 | 0475 | 0517 | 0584 | 0.681 | 0.814 | 0.995
TPM 0.022 | 0.022 | 0.023 | 0.025 | 0.029 | 0.035 | 0.043
COo, 1953 | 198.0 | 205.3 | 216.6 | 231.7 | 250.6 | 273.3
HEAVY MOTOR VEHICLES
Pollutant 50 60 70 80 90 100
CoO 1.031 | 0.962 | 0.958 | 0.988 | 1.022 | 1.024
THC 0.285 | 0.258 | 0.252 | 0.260 | 0.271 | 0.182
NOx 5.729 5485 | 5503 | 5.666 | 5.842 | 5.904
TPM 0.16 0.148 | 0.148 | 0.154 | 0.163 | 0.167
CO 713.4 | 678.9 | 681.7 | 703.1 | 728.3 | 756.1

Table 5. Average Motor Vehicle Emission Factorsg/km

The South African National Roads Agency Ltd (SANRAL) carries out vehicletsoun

on major routes from time to time. During 2011 vehicle counts were done on the major

routes in the Eden district and totals for LMVs and HMVs as well as average speeds for

both groups and the totapplicable ttHessequare shown in Table 12 below.
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Based on the average vehicle emission factors given in Table 11 above, the emissions of
the pollutants given in Table 11 were calculated and the results are given in Table 13

below in tons per annum.
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Distance Speed Avg. Speed | Avg. Speed
Site Name Road Kkm Limit HMVs LMVs HMVs LMVs
km/h km/h km/h
Riversdale West NO02 74 120 16016 78446 64.6 81.0
Albertinia East NO02 76.1 100 17438 103133 88.9 115.6

Table 6: SANRAL Vehicle Count Data

LIGHT MOTOR VEHICLES

HEAVY MOTOR VEHICLES

POLLUTANT Cco HC NOx PM CO; CcoO HC NOXx PM CO;
Riversdale West 8.2 0.6 3.0 0.1 1192 1.1 0.3 6.5 0.2 805
Albertinia East 111 0.8 4.1 0.2 1611 1.3 0.3 7.3 0.2 901
Totals per vehicle class 2.4 0.6 13.8 0.4 1706 194 14 7.1 0.3 2803
Totals per pollutant 21.8 2.0 20.8 0.7 4508.6
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6.1

The emission factors shown in Talieabove indicate that the emissions of slow
moving vehicles are generally higher than when at speed. This is due to internal engine

combustion effiagncies which result in more efficient fuel combustion.

It can, therefore, be argued that the emissions of all vehicles in urban driving cycles,
especially in town centres, will be higher than for rural driving cycles. With no vehicle
count data in townaemtres in the Eden district it is, therefore, not possible to estimate

the level of emissions in each town.

It is recommended, therefore, that vehicle counts in major traffic flow areas are obtained

with some degree of urgency.

OTHER SOURCES

Emissionsources that cannot be grouped into any of the types listed above mainly relate
to the burning of a variety of waste material in open fires and uncontrolled activities.

Included in these sources are:

-~ Burning activities

--  Municipal solid waste dispoka

-~ Animals

These sources are dealt with individually below.

BURNING OF VEGETATION

--  Burning of vegetation removed from a large area destined for development

--  Burning of waste products

Report No. EDM/01/13/5 Final Page50 of 120



6.1.1 Burning of Vegetation

It is apparently common peace for developers to clear vegetation from an area for
development and then subsequently burning the vegetation on site. Currently approval

for these operations is only sought from the local fire departments.
According to ARP42 the emissions emanatirigpm the burning of vegetation is a
function of the type of species being burned and the mass of material that is destroyed

in this manner. Typical emission factors (kg/ton vegetation) are as follows:

-~ Burning of unspecified wood types:

Particulates 19 kg/ton
Carbon monoxide: 56 kg/ton
Methane: 6 kg/ton

Non-methane hydrocarbons: 14 kg/ton

--  Burning of unspecified weeds:

Particulates: 8 kg/ton
Carbon monoxide: 42 kg/ton
Methane: 1.5 kg/ton

Non-methane hydrocarbons: 4.5 kg/ton

According to AR42 CQO emitted from these sources are generally not counted as
greenhouse gas emissions because it is considered part of theeshd@Q cycle of
the biosphere. However, G@missionscan be expectetb be approximately 1 550

kg/ton ofvegetaion burned

I n addition to these Atraditional 06 poll ut
released to atmosphere, depending on the combustion efficiency achieved in the burning

process. The table below gives some emission factors in kg/ton ofti@yétarned.
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Compounds Emission factor
Ethane 0.7
Ethylene 2
Acetylene 1.124
Propane 0.358
Propene 1.244
i-Butane 0.028
n-Butane 0.056
Butene 1.192
Pentene 0.616
Benzene 1.938
Toluene 0.730
Furan 0.342
Methyl ethyl letore 0.290
2-Methyl furan 0.656
2,5-Dimethyl furan 0.162
Furfural 0.486
o-Xylene 0.202

Table 8 Product of Combustion of Vegetation

6.1.2 Burning of Waste Products

The types and quantities of pollutants emitted during the uncontrollethgwhwaste

products are a direct function of the types and masses of wastes burned.

Emissions can consist of heavy metals (aluminium, antimony, arsenic, barium, calcium,
chromium, copper, iron, lead, magnesium, nickel, selenium, silicon, sodium, ritaniu
vanadium and zinc), and a wide variety of organic compounds, some of which are

regarded as carcinogenic, e.g. benzene, toluene, xylene, etc.
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6.2

Without knowledge of the actual waste being burned, it is not possible itoatsst

emissions from the operation

MUNICIPAL SOLID WASTE DISPOSAL

It is well known that municipal solid waste (MSW) disposal sites, or "tip sites" as it is
generally referred to, are sources of significant emissions, the most prominent being

methane (Ck) and carbon dioxide, both afich are known greenhouse gases.

A number of MSW disposal sites are, or have been until recently, in operation in the
Hessequadlistrict. Details of the sites and their status were obtained from the Integrated
Waste Management Plan (IWMP) for the Ed&strict Municipality that was compiled

in 2006.

According to the IVIMP a total of eighMSW sites areén operation, or havbeen until
recently i.e. Albertinia, Heidelberg, Riversdale, Slangrivier, Jongensfontein,
Gouritsrivier, Witsand and Melkhoutfaein.

In addition, the IWMP provided details of the daily tonnage of MSW disposed of in

each site.

The USEPA suggests an extensive method for estimating the emissions from MSW
sites based on the age of the site, its expected life span and the annuaf swdisks

waste disposed of at the site.

The information provided in the IWMP served as input data for the calculations. Where
insufficient information was provided, e.g. the age of a site, its expected life span, etc.

some assumptions were made in otdesbtain emissions information.

Cognisance is taken of the development of a large MSW disposal site near PetroSA in
Mossel Bayand that the aim is to dispose all of the MSW collected in Bitou, Knysna,

George Mossel Bayand the Gouritsriver MSW site lHessequa in this new site.
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However, cessation of the use of a site does not mean that emissions cease accordingly

as decomposition of disposed waste products continue unabated, albeit at a reduced rate.

Based on the information obtained from the IWMP #rel USEPA's methodology, the
following emissions in tons per annum were estimated from MSW disposal sttes in

Hessequa region

Pollutant CHg4 THC CO:
Albertinia 86.4 90.1 237.0
Heidelberg 221.6 231.1 608.1
Riversdale 443.3 634.3 1216.0
Slangrivier 44.5 46.4 122.2
Jongensfontein 24.3 25.3 66.7
Gouritsrivier 27.3 28.5 75.0
Witsand 49.3 51.4 135.1
Melkhoutsfontein 369.4 385.3 1014.0
TOTAL, tpa 1266.1 1492.4 3474.1

Table 9: Emissions FromHessequaVISW Disposal Sites, tons per annum

It must be pinted out that the practice of burning of MSW at disposal sites may occur

from time to time, sometimes officially and sometimes due to vandalism.

It is virtually impossible to estimate the emissions from the uncontrolled burning of a
municipal refuse dmp as the composition of the refuse, the duration of burning and the
temperature at which it occurs all play a role in the emissions. The emission rates of the

various pollutants are, therefore, highly variable.

Bearing in mind the large variety of cooments that make up municipal waste in

general, the following pollutants can be expected:
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--  Criteria pollutants: S, CO, NQ, particulates, etc.

-- Acidic gases: HCI, HF, HBr, SQ, etc.

--  Heavy metals: Arsenic, cadmium, chromium, lead, mercury,
etc.

-- Organic compounds: A wide variety of compounds, including

dioxins, furans, PCBs, chlorophenols and

poly-aromatic hydrocarbons

According to AR42 the following emission factors for major pollutants can be allocated

to municipal refuse burning activitiekg/ton refuse):

--  Particulates: 8.0 kg/ton
-~ Sulphur oxides (S£& SOs): 0.5 kg/ton
-~ Nitrogen oxides: 3.0kg/ton
-~ Carbon monoxide: 42.0kg/ton
--  Methane: 6.5 kg/ton

--  Non-methane hydrocarbons: 15.0 kg/ton

No emission factors aravailable for acidic gases, heavy metals and other organic

compounds.

As it is conceivable that rubber products, e.g. motor car tyres, are disposed of in landfill
sites, the burning of refuse in these sites can lead to the emission of many heavy metals
and a long list of organic compounds, many of whom are potentially dangerous
substances.

As a result of the potentially harmful nature of these emissions it is strongly

recommended that the burning of MSW, whether official or otherwise, is ceased and an
alternative solution sought through the regional municipal waste handling policy
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6.3 FARM ANIMALS

During world-wide investigations into greenhouse gas (GHG) emissions and climate
change it became clear that all animals contribute to GHG emissions,ynotztblane
gas (CH).

The United Kingdom's Department of Environment, Food and Rural Affairs (DEFRA)
compiled the following set of methane emission factors associated with a range of farm

animals:

Animal type kTotal CHa4
g/head/year
Dairy Breeding Herd 128.0
Beef Herd 50.74
Cattle: Others 54
Pigs 4.5
Breeding Sheep 8.19
Other Sheep 8.19
Lambs < lyear 3.276
Goats 5.12
Horses 194
Deer (stags & hinds) 10.66
Deer (calves) 5.33
Poultry 0.078

Table 10 DEFRA Farm Animal Emission Factors

During a survey of the number of farm arafa in the Western Cape by theoyincial

authorities, the following totals emerged for the Eden district:

Animal counts Hessequa

Breeding animals 2872
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Beef 11964
Dairy 29505
Donkeys 34
Horses 494
Goats 6046
Sheep 12451
Poultry 7000

Table 11: Farm Animal Counts

The methane emissis calculated from DEFRA'smission factors and animal count

data resulted in a total 4f895tons per annum

7  SUMMARY OF EMISSIONS

The total emissions estimated across the EBdlon are as follows:

Total particulate matter: 132.9tpa
Sulphur dioxide: 419.2tpa
Nitrogen oxides: 69.9tpa
Carbon monoxide: 1 082.4tpa
Carbon dioxide: 19 357.5pa
Total hydrocarbons: 1 500.9tpa
Methane: 6 161.9%tpa

8 CONCLUSION

As can be deduced from the various sections abowe]asively small number of
emissions sources exist in tiéessequanunicipal district. While attempts have been

made to compile as complete a list of sources and emissions as possible, it must be
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borne in mind that an accurate and representative list of emissions cannot be compiled

at this stage as there simply is not enough data available.

It is highly recommended, therefore, thatiedicatedeffort is madeto obtain reliable

emissions data fohe region.
The emissions inventory discussed above was compiled as part of EDM's AQMP

review program. However, future maintenance and expansion of the inventory must

become a key activity diessequa AQMP and Air Quality Officer.
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CHAPTER 4

DISPERSION MODELLING

LAQS commissioned Messrs Airshed Planning Professionals (Pty) Ltd (Airshed) to carry out
dispersion modelling of the emissions of criteria pollutants listed in for each municipality in

Chapter 4 above.

The section in Airshed'sport that deals with emissions in tHessequanunicipal area is

given in this Chapter.
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Air Quality Dispersion Modelling for the Review and Development of Eden District

Municipality Air Quality Management Plan

1 INTRODUCTION

Airshed Planning Profegonals was contracted by Lethabo Air Quality Specialists CC
(Lethabo) to assist in the dispersion modelling of the atmospheric emission sources
within the Eden District Municipality (ED
review and development ah air quality management plan (AQMP). The main purpose

of the study is to evaluate and determine the impacts of EDM sources on ambient air

quality.

There are varying sources of emission within the EDM ranging from small boilers,
sawmills, landfills etc. Eission rates from these sources have been provided and were
entered into the dispersion model so as to yield graphical representation of the spatial
extent of the emissions. The results of the dispersion modelling were compared against
the relevant legisltion and regulations.

1.1 SITE DESCRIPTION

The Western Cape is located in the sewm#stern part of South Africa and comprises of
six district municipalities. EDM consists of seven local municipalities namely, Bitou,
Knysna, George, Mossel Bay, Hesseqlannaland and Oudtshoorrfigure 1
illustrates the location of these local municipalities.
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Figure 1. Eden District Municipality and Local Municipalities.

1.2 TERMS OF REFERENCE
The terms of reference werefaflows for the current study are as follows:

1 Description on climate conditions based on observed and modelled data
1 Setup dispersion model & run

1 Extraction & assessment of results

9 Non-compliance zone identification

1 Source ranking based on predicted impacts

1 Write-up of dispersion modelling results as input to the revised AQMP

1.3 ASSUMPTIONS

In interpreting the study findings it is important to note the limitation and assumptions
on which the assessment was based. The most important limitations of thargudy

summarised as follows:
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1 Emission rates and parameters of emissions sources within the EDM required as input
to the dispersion models were provided by Lethabo and are assumed to be correct and

accurate.

1 Western Cape CALMETeady and LAKES MM5 Aermeteady meteorological data
for a period of one year (2010) were utilised.

1 The modelling domains were restricted by the Western Cape CALMEQdY

modelling domains for specific areas.
1 Total particulate matter were considered to beddvid modelled as such.

1 The dispersion model cannot compute {tgake mining and production processes.
Operational locations and periods were selected to reflect the representative worst case

scenarios

1 Health risk can occur due to exposures through inhalation, ingestion and dentaal.
The scope of the study will be confined to the quantification of impacts due to

exposures via the inhalation pathway only

1 The study will be conservative (likely to overather than undegpredict impact
potentials) in that maximum possible exp@suwill be assumed (i.e. public exposures
for 24-hours a day over a Agear lifetime will be assumed).

2 LEGISLATIVE AND REGULATORY CONTEXT

Prior to assessing the environment al i mp
important to reference the enviraental regulations guiding the processes i.e. emission

standards and ambient air quality standards.

Air quality guidelines and standards are fundamental to effective air quality
management, providing the link between the source of atmospheric emissiotine and

user of that air at the downstream receptor site. The ambient air quality guideline values
indicate safe exposure levels for the majority of the population, including the very
young and the elderly, t hr oughaelitesandh i ndi
standards are normally given for specific averaging periods. These averaging periods

refer to the timespan over which the air concentration of the pollutant was monitored at
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2.1

a location. Generally, five averaging periods are applicable, naamelpstantaneous
peak, thour average, 2our average,-inonth average, and annual average.

NATIONAL ENVIRONMENTAL MANAGEMENT AIR QUALITY ACT

The National Environmental Management Air Quality Act (NEMAQA) commenced on
the 11" of September 2005 but lyncame into full operation on thebf April 2010

when the previous Atmospheric Pollution Prevention Act (APPA) was repealed.
NEMAQA has the aim of protecting the environment through acceptable measures of
pollution prevention, reduction and managemertte Act also puts emphasis on
provincial and local government to enforce or implement it and also to design their own
air quality management plans in accordance with the structure stipulated in the Act.
Local and provincial government are tasked with lgponsibility of implementing
atmospheric emission licensing, management and operation of monitoring networks and

designing and implementing emission reduction strategies.

On the 24' of December 2009 the National Ambient Air Quality Standards (NAAQS)
were published in accordance with NEMAQA. The standards are used to regulate the
concentration of a substance that can be tolerated without any environmental

deterioration.

The standards are defined for different air pollutants with different limits bas#teon
toxicity of the pollutants to the environment and humans, number of allowable
exceedences and the date of compliance of the specific standard. Pollutants that are
included in the standard are sulphur dioxide, oxides of nitrogeny, Bkbne, benzene

ard lead. Table 1 lists the mentioned pollutants and standards.

Report No. EDM/01/13/5 Final Page63of 120



Table Error! No text of specified style in documeidt.National ambient air quality

standards.
Averaging . Frequecy of Compliance
Pollutant Limit value
exceedence date
24 hour 120 pg/m® 4 Immediate
24 hour 75 pg/m® 4 2015
PMio
1 year 50 pg/m? 0 Immediate
1 year 40 pg/m? 0 2015
10 m 500 pg/m? 526 Immediate
1 hour 350 pg/m?® 88 Immediate
SO
24 hours 125 pg/m® 4 Immediate
1year 5 ug/m? 0 Immediate
1 hour 30 000pg/m 88 Immediate
8 hours
co (calculated on .
10 000pg/m 11 Immediate
one hourly
averages)
200 pg/ni (106 .
1 hour 88 Immediate
NO: (taken as ppb)
NOx) 40 pg/n® (21 |
1 year 0 Immediate
ppb)
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2.2 AIR QUALITY MANA GEMENT PLANS

With the shift of the new air quality act from source control to the impacts on the
receiving environment, the responsibility to achieve and manage sustainable
development has reached a new dimension. The air quality act has place the
respondility of air quality management on the shoulders of provincial and local
governments that will be tasked with baseline characterisation, management and
operation of ambient monitoring networks, licensing to listed activities, and emissions
reduction stragies. The main objective of the act is to ensure the protection of the
environment a d human health through reasonable measures of air pollution control

within the sustainable (economic, social and ecological) development framework.

3 ATMOSPHERIC DISPER SION MODELLING

Dispersion modelling is the mathematical simulation of how pollutants disperse in the
ambient environment; it us@sathematical formulations to characterize the atmospheric

processes that disperse a pollutant emitted by a source.

Dispersion models compute ambient concentrations as a function of source
configurations, emission strengths and meteorological characteristics, thus providing a
useful tool to ascertain the spatial and temporal patterns in the ground level
concentrations arising fno the emissions of various sources. Increasing reliance has
been placed on ground level air pollution concentration estimates from models as the
primary basis for environmental and health impact assessments, risk assessments and
determining emission comtr requirements. In the selection of a dispersion model it is
important to understand the complexity of the dispersion potential of the area (i.e. the
terrain and meteorology), and the potential scale and significant of potential effects (i.e.
other source that might have an influence the ground level concentrations). Care was
therefore taken in the selection of a suitable dispersion model for the task at hand (MFE,
2004).

Modelling for the current project was done for the seven LMs within EDM. The

modeling domains were arranged per local municipality with the exception of Bitou
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and Knysna which were grouped into one modelling domain, hereafter referred to as
KnysnaBitou

3.1 DISPERSION MODELLING SELECTION

There is no single model that is suitable todiarall geophysical, atmospheric and
source situations a well as a range of applications. Obviously the model that most
accurately estimate concentrations in the area of interest, is always sought (EPA, 2005).
The USEPA provides a guideline on air qualityodelling techniques to provide
consistency and equity in the use of modelling within the US air quality management
system (EPA, 2005). The regulatory models are recommended for use to avoid
misunderstanding concerning the final results. The DEA is irptbeess of finalising

the national dispersion modelling procedures based primarily on tHePASapproach
(Notice 1035 of 2012, Draft Regulations Regarding Air Dispersion Modelling). For the
current project a combination of Gaussian plume and puff dispemsodels were used

namely Aermod and CALPUFF, respectively.

3.1.1 CALPUFF

The CALPUFF model was selected as the preferred complex terrain, meteorological
and dispersion model for the six LMs including: KnydBitou; George; Mossel Bay;
Hessequa and Otshoorn; due to the spatial extent of the study areas. No CALMET
ready data exist for Kannaland and CALPUFF could not be used for this LM.

CALPUFF is a regional Lagrangian Puff model suitable for application in modelling
domains of up to 20km. Due to itspuff-based formulation the CALPUFF model is
able to account for various effects, including spatial variability of meteorological
conditions, dry deposition and dispersion over a variety of spatially varying land
surfaces. The simulation of plume fumigatiand low wind speed dispersion are also
facilitated.

CALPUFF requires, as a minimum, the input of hourly average surface meteorological
dat a. I n order to take fulll advantage of
meteorological conditionsna dispersion within the convective boundary layer it is,
however, necessary to generate a tdiegensional wind field for input to the
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CALPUFF model. CALMET ready meteorological data was used to generate such a
threedimensional wind field for input tthe CALPUFF model.

By using CALMET and CALPUFF in combination, it is possible to treat many
important complex terrain effects, including spatial variability of the meteorological
fields, curved plume trajectories, and pluteerain interaction effects. Manum daily
average and annual average concentrations, and dust deposition levels were simulated
through the application of CALPUFF, using as input the relevant emissions data and the
threedimensional CALMET data set.

When applied in flat or gently rollnterrain, the UEPA (EPA 1986) considers the
range of uncertainty of CALPUFF to bB0% to 200%. CALPUFF predictions have
been found to have a greater correlation with observations, with more predictions within
a factor of 2 of the observations when camgal to Gaussian plume models (Strimatis et
al., 1998). It has generally been found that the accuracy ahefhelf dispersion
models improves with increased averaging periods. The accurate prediction of
instantaneous peaks are the most difficult arel resrmally performed with more
complicated dispersion models specifically finmed and validated for the location.
The duration of these shedrm, peak concentrations are often only for a few minutes
and onsite meteorological data are then essentiahtcurate predictions.

Dispersion models do not contain all the features of the real system and provide a
simplified picture of reality (MFE, 2004). The predicted results reflect the highest
concentration at each receptor point over the period. ThusthéorCartesian grid
included in the CALPUFF model, a concentration is calculated for every hour at every
receptor point. At the end of the model run, only the highest hourly concentration at
each receptor is reported on. It is regarded good practicedd mepthe 99.9 percentile

value (and not the highest) for shtetm averages (e.g. hourly and daily).

In assessing compliance of current baseline concentrations attention is paid to
cumulative air pollutant concentrations due to all quantified emissiotisn each
modelled region, taking cognisance of the limitation of the emissions inventory. Where

applicable, emphasis was placed on:
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the magnitude of the exceedence (i.e. extent to which pollutant concentrations exceed
the NAAQ limit);

the frequency oexceedence (i.e. how many times, given as hours or days a year,
NAAQ limit values are exceeded); and

the spatial extent of exceedances (i.e. the area over which frequencies of exceedence
are expected to occur.)

3.1.2 AERMOD

AERMOD is a model developed uerdthe support of the AMS/EPA Regulatory Model
Improvement Committee (AERMIC), whose objective has been to include state of the
art science in regulatory models (Hanna et al., 1999). AERMOD is a dispersion
modeling system with three components, namely: MER® (AERMIC Dispersion
Model), AERMAP (AERMOD terrain prprocessor), and AERMET (AERMOD

meteorological prgrocessor).

1 AERMOD is an advanced negeneration model. It is designed to predict pollution
concentrations from continuous point, flare, area, lamg volume sources. AERMOD
offers new and potentially improved algorithms for plume rise and buoyancy, and the
computation of vertical profiles of wind, turbulence and temperature however retains
the single straight line trajectory limitation of ISCST3a(ihaet al, 1999.

1 AERMET is a meteorological pgrocessor for the AERMOD model. Input data can
come from hourly cloud cover observations, surface meteorological observations and
twice-a-day upper air soundings. Output includes surface meteorologicailvatisas
and parameters and vertical profiles of several atmospheric parameters.

1 AERMARP is a terrain prgprocessor designed to simplify and standardize the input of
terrain data for the AERMOD model. Input data includes receptor terrain elevation data.
The terrain data may be in the form of digital terrain data. Output includes, for each
receptor, location and height scale, which are elevations used for the computation of air
flow around hills.

As with most Gaussian Plume models, a disadvantage is tha spaying wind fields,
due to topography or other factors cannot be included. Also, the range of uncertainty of
the model predictions could to bB0% to 200%. The accuracy improves with fairly

strong wind speeds and during neutral atmospheric conditions

Report No. EDM/01/13/5 Final Page68of 120



3.2

There will always be some error in any geophysical model, but it is desirable to
structure the model in such a way to minimise the total error. A model represents the
most likely outcome of an ensemble of experimental results. The total uncertainty can
be thought of as the sum of three components: the uncertainty due to errors in the model
physics; the uncertainty due to data errors; and the uncertainty due to stochastic
processes (turbulence) in the atmosphere.

The stochastic uncertainty includes alioes or uncertainties in data such as source
variability, observed concentrations, and meteorological data. Even if the field
instrument accuracy is excellent, there can still be large uncertainties due to
unrepresentative placement of the instrumentalking of a sample for analysis). Model
evaluation studies suggest that the data input error term is often a major contributor to
total uncertainty. Even in the best tracer studies, the source emissions are known only
with an accuracy of +5%, which traagts directly into a minimum error of that
magnitude in the model predictions. It is also well known that wind direction errors are
the major cause of poor agreement, especially for relatively-sdramt predictions
(minutes to hourly) and long downwindstiinces. All of the above factors contribute to

the inaccuracies not even associated with the mathematical models themselves.
Nevertheless, dispersion modelling is generally accepted as a valuable tool in Air

Quality Management, especially for predictiveposes.

METEOROLOGICAL REQUIREMENTS

For the purpose of the current study use was made of CALMET hourly- three
dimensional meteorological data provided by the Western Cape Province for the period
of 2010.

AERMOD requires two specific input files gentaa by the AERMET prgrocessor;
upper air and surface dat®ERMET is designed to be run as a thetage processor

and operates on three types of data (upper air dataiteormeasurements, and the
national meteorological database). Since the model demsgned for the USA
environment, various difficulties are found compiling the required dataset for the South

African environment.
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3.3

MM5 meteorological data (2010) was obtained from Lakes Environmental, the data was
run t hrough AERM@Deéessotd Hek Mipdr aip(rua and surface

(.sfc) data file which can be inputted into the dispersion model.

WIND FIELD

Dispersion comprises vertical and horizontal components of motion. The wind field
largely determines the horizontal dispersion of g in the atmospheric boundary
layer. The wind speed determines both the distance of downwind transport and the rate
of dilution as a result of plume 'stretching’. The generation of mechanical turbulence is

similarly a function of the wind speed, in commdtion with the surface roughness.

Wind roses possess 16 spokes which represent the direction from which winds blew
during a specific period of time. They have colours which indicate wind speed, for e.g.
the colour yellow represent winds with a speedveen 4 and 5 m/s. Calms refer to
wind with a speed of less than 1 m/s. The dotted lines are to show the frequency of
occurrence of wind speed and direction categories. The diurnal, annual and seasonal
wind fields are further elaborated on below

Dust mobilsation occurs only for wind velocities higher than a threshold value, and is
not linearly dependent on the wind friction and velocity. The threshold friction velocity,
defined as the minimum friction velocity required initiating particle motion, is
dependat on the size of the erodible particles and the effect of the wind shear stress on
the surface. Night time conditions are normally associated with stable atmospheres,
whereas daytime conditions are more unstable. Limited vertical dispersion occurs under
stable conditions, and hence near ground level releases can result in relatively high

concentrations during the night.

Wind field data was extracted for a central point within each of the CALMET domains

to get a representative wind field for the area.

Figure 1 depicts diurnal wind rose within the Hessequa local municipality. The wind
roses all show dominant winds from the easterly direction. There is a higher occurrence

of winds above the speed of 5 m/s; thisaigély visible in the datime wind rose.
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Figure 1. Hessequa diurnal wind roses

DISPERSION MODELLING RESULTS AND COMPLIANCE ASSESSMENT

Dispersion modelling was undertaken to determine highest hourly, highest daily and

annual average incremental grnal level concentrations for each pollutant.

These

averaging periods were selected to facilitate the comparison of predicted pollutant

concentrations with relevant air quality.

It should be noted that the ground level

concentration isopleths depicted seat interpolated values from the concentrations
predicted by CALPUFF and AERMOD for each of the receptor grid points specified.

Plots reflecting daily averaging periods contain only tHe@&rcentile predicted ground

level concentrations, for those exaging periods, over the entire period for which

simulations were undertaken.
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It is therefore possible that even though a high daily
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average concentration is predicted to occur at certain locations, that this may only be

true for one day of the year.

Paticulate matter is the pollutant with the highest concentration out of all the pollutants;
this is evident in Figures 2 and 3. Saw mills and brick works are generally significant
sources of particulate matter due to the operations processes. Theteeaderces of

particulate matter on an annual and daily basis, but exceedence are localised.

Sulphur dioxide concentrations appear to be very low and hence have minimal impact
on the surrounding environment. (Figureb4nd6). The reason could besaxiated

to one of the boilersquteniqua Pale) having no $&mission rates.

Oxides of nitrogen and carbon monoxide also indicate no exceedences of the relevant
standard; again this can be related to the type of sources within the Hessequa LM and to
a certan extent atmospheric conditiorfgigures 7, 8 and 9) Although there are a
number of landfills within the LM they do not influence the current study much due to

the reason that they do not emit any of the criteria pollutants.

Emission rates (tpa) Point sources Area sources
Total particulate matter (PM) 427.0 80.3
Sulphur dioxide (S 367.2 9.4
Oxides of Nitrogen (NQ 73.4 4.0
Carbon monoxide (CO) 35.3 6.2

Table 1: Emission Sources in Hessequa
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Figure 2: Hessequa annual PMb maximum concentrations
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Figure 3: Hessequa daily PMo maximum concentrations
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