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Summary

There can be little doubt that the development of a comprehensive policy on
hazardous waste production and management is an urgent and essential
requirement for South Africa.

It is disturbing, however, to see that the current consultation and most of the
associated reports appear to have been developed in a policy vacuum and
have tenuous, if any, links with the emerging waste policy framework in
South Africa. No explanation is offered for the failure to do this and it is
assumed that the reason is largely related to the appointment of external
consultants with little knowledge of the previous developments.

An alternative, possibly less charitable explanation, would be that such
linkages would highlight the failure of DEAT to deliver on previous promises
and deadlines.

It is important to recognise these failures, however, as they are indicative of
some of the problems of developing an appropriate policy, legislative,
regulatory and operational framework for wastes where little or none
currently exists. The over-optimistic projections made at the end of the last
century risk being repeated - but with possibly greater environmental
damage and with greater risks to the credibility of the administration, if the
current rush to sanction thermal treatments is not appropriately tempered
with the reality of the current capacity for effective regulation and control.

The evidence indicates that the environmental costs of landfill and
incineration are broadly similar but the social costs of incineration are much
higher because of the higher capital costs. Therefore, rather than place such
strong emphasis on incineration and thermal treatment at this stage, it is
strongly recommended that DEAT should focus on longer term and more
sustainable solutions. Priority should be given to waste minimisation and
implementation of the Zero Waste declaration made at Polokwane in 2001.

This submission is divided into a several Annexes dealing with different
aspects of the consultation documents. At attempt has been made to make
each of these relevant to the formulation of appropriate policy and the
emphasis has been on the policy development issues rather than the technical
assessment of the consultation documents and literature reviews. Inevitably,
however, elements of the submission have been drawn into more technical
discussions.

The Existing Policy Framework and Context:

The recent historical legacy of the incineration in the US, Japan and Europe —
where serious contamination has been caused through high emissions to
atmosphere and careless handling of ash residues could all too easily be
repeated in South Africa. The cost to the waste management industry of
overcoming those problems in the developed world has been enormous —
both financially and in loss of credibility and public goodwill. According to
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Lukey et al., (Lukey, Brijlall et al. 2004) and Seeliger et al. (Seeliger, van der
Westhuizen et al. 2003) the South African government has been perceived to
be unwilling and / or unable to enforce pollution and waste-related legislation
(Godfrey and Nahman 2007). It is vital that South Africa in this late rush to
make apparent progress should learn from these mistakes.

In 1999 the National Waste Management Strategies and Action Plan (South
African Department of Environmental Affairs and Tourism (DEAT) 1999) laid
out the “immediate objectives” which were to be achieved by implementation
of this Action Plan over the period July 1999 to December 2004. These
objectives included the development of first generation integrated hazardous
waste management plans which were to be developed by the provincial
environmental departments and reviewed by national government within the
period 2002 to 2004. The plan required that municipalities to finalise their
IWMPs by 2003 and that they “will be ready for implementation in January
2005”.

Yet Godfrey (Godfrey and Nahman 2007) reports that as at mid-2005, only
58.3% of municipalities who responded to their questionnaire had completed,
or were in the process of completing, an IWMP. Of those municipalities that
have completed IWMPs, many of these documents are in fact only Status Quo
Analyses, a first step towards IWMPs.

A review of capacity assessments of local municipalities in South Africa
(Municipal Demarcation Board 2005) indicated that 59.7% of municipalities
could not fully perform their waste management functions as assigned to
them under legislation, due principally to insufficient budgets, insufficient
staff and insufficient equipment.

The development of waste policy in South Africa has been closely followed
and recently reviewed by Godfrey (Godfrey and Nahman 2007)

The findings of on-going research conducted within South Africa on waste
policy instruments shows that while typical command-and-control
instruments lack effective monitoring and enforcement, alternative policy
instruments such as economic or information based strategies, are either slow
to find favour or fail soon after implementation.

Developing countries, such as South Africa, face a number of challenges to the
successful implementation of alternative, first world, waste policy
instruments including institutional challenges (financial and human
resources); insufficient political support; an unsupportive legal environment;
lack of clarity regarding the role of government and the intention of policy,
leading to a lack of ownership and to ineffective policy; and a lack of
supporting data.

These challenges do not, however, imply that there is no place for such
instruments in developing countries. Instead, what is needed in the
implementation of waste policy instruments in developing countries is a
stage- based, tailored approach, which takes cognisance of identified
challenges in their design and implementation, thereby recognising the
realities of developing country circumstances. There is no evidence that this
approach has been adopted in the current consultation documents nor is there
any obvious recognition of the fundamental importance of the range of policy
instruments that are required if an holistic waste strategy, with emphasis on
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reduction and elimination is to be implemented. The likely outcome of the
current approach would be piecemeal approval and authorisation of
incinerators and cement kilns without any coherent strategy for optimising
regulatory control or minimising environmental impacts. A more sensible
strategy would be to develop the country specific framework for the
implementation of the full range of necessary policy instruments focussing on
collecting useful and reliable waste data and minimising any residual wastes
for treatment.

An ideal policy foundation for the development of these tools arose in 2001.
The South African, Polokwane Declaration on Waste Management of
September 2001 set a goal, to ““Reduce waste generation and disposal by 50
and 25%, respectively by 2012 and develop a plan for ZERO WASTE by
2022”. (Department of Environmental Affairs and Tourism (DEAT) 2001) This
provides a great opportunity to divert the Policy thrust away from this
history of failure of ‘command and control” regulatory and legislative
developments.

The Polokwane Declaration also reaffirmed a commitment to the Integrated
Pollution and Waste Management Policy, the National Waste Management
Strategy and the principles of waste minimization, reuse and recycling for
sustainable development.

The essential difference in this approach to that promulgated previously is
that it is intrinsically sustainable, safe and precautionary. Instead of
promoting an ultimately futile programme of risk management with
inadequate resources the vision encapsulated in the Polokwane Declaration is
to eliminate “hazard” and thus reduce residual risks to near zero. This is an
ambitious goal but, given the failures to implement an effective regulatory
policy to date, it is probably the only option which can be truly protective and
consistent with the requirements of the Constitution. Furthermore it
promises to allow South Africa to avoid the expensive and damaging
mistakes of Europe and the USA.

The development of any strategy for Hazardous Wastes treatment and
disposal should, in any case, be in accordance with the provisions of the
National Implementation Plan (‘NIP’) for the Stockholm Convention'.
Unfortunately South Africa has not yet submitted such a plan even though
the deadline was 17" May 2006°. This is another powerful reason to delay the
development of this incineration-oriented strategy.

The 2000 White Paper on Integrated Pollution and Waste Management for
South Africa (Republic of South Africa Department of Environmental Affairs
and Tourism (DEAT) 2000) recognised:

“the fragmented and uncoordinated way pollution and waste is currently
being dealt with, as well as the insufficient resources to implement and
monitor existing legislation, contributes largely to the unacceptably high
levels of pollution and waste in South Africa”.

" In spite of receipt of a GEF grant of $499,000 for this work
http:/ / www.gefonline.org / projectDetails.cfm?projID=1785
*http:/ / www.pops.int/ documents/implementation /nips/ submissions/ default.htm
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It went on to promise:

“This White Paper will implement co-operative governance as envisaged by
the Constitution. The current fragmentation, duplication and lack of co-
ordination will be eliminated.”

The current consultation, which is set largely in a data and policy vacuum,
can only hinder the implementation of that promise

Current Policy Towards Open Burning of Waste:

Open burning of wastes remains a problem in South Africa and whilst the
Department technically prohibits the burning of waste at landfill sites they
still permit it in certain circumstances and, indeed, give guidance about how
it should be done (Republic of South Africa Department of Water Affairs and
Forestry (DWAF) 1998).

There is no doubt that open burning of this type is the cause of serious
environmental pollution (Lemieux 2002; Lemieux, Lutes et al. 2004; UNEP
2005) and should be prohibited without exceptions.



Annex 1 b Waste Arisings

Summary: The formulation of appropriate policy for the reduction,
treatment or disposal of wastesabsolutely requiresthat good information is
collected on wagte arisings, distribution and composition. The consultation
documents and literature reviews fail to do this.

The dictum “If you can’t measure it then you can’t manage it” is particularly true
in relation to waste management. This is true both for waste minimisation
and for planning and regulating disposal capacity. The Holcim GTZ
guidelines (Holcim and GTZ 2006), for example, say:

“Cement plant operators must know the quantity and characteristics of the available
wastes before applying for a permit for co-processing.”

Furthermore UNEP (United Nations Environment Programme and
Calrecovery Inc 2005) emphasises that “Waste characterisation surveys ... should
be carried out to collect information on generation rates, physical composition, bulk
density, and storage indicators. Physical and chemical characteristics of the wastes,
such as calorific value and chemical composition, are determined through laboratory
analyses. If these types of data are required, it is important to determine the
capabilities and experience of the laboratories such that reliable data are obtained.”
Clearly this cannot be done in detail for the whole of South Africa but it is
disappointing to see that the consultation documentation includes none of
this information.

Without such data it is not possible to have any confidence whatsoever about
the proportion of the waste stream which may be suitable for incineration.
The World Bank (Rand, Haukohl et al. 1999) says, for example, that “the
average lower calorific value of the waste must be at least 6 MJ/kg throughout all
seasons. The annual average lower calorific value must not be less than 7 MJ/kg.”

UNEP confirms (United Nations Environment Programme and Calrecovery
Inc 2005) that even urban wastes generated in developing nations can be
approximately 50% to 70% putrescible on a wet weight basis and that the
quantities of discarded paper and plastics are relatively small. Therefore, the
overall percentage of dry, combustible (volatile) matter is small. Additionally,
the ash content of urban wastes in some locations in developing countries can
be substantial (e.g., up to 60% where wood ash, coal ash, or both are major
waste by-products of domestic activities). The combination of these attributes
of the wastes, UNEP says, “can render the waste conversion system as a net user of
energy, as opposed to a net supplier...The upshot of this situation is that incineration
and thermal processing in general for energy production may not be applicable to a
developing nation, or may be feasible only in certain locations or under special
conditions”. This is demonstrated graphically on the Tanner diagram below.
Much of the current waste stream in South Africa is likely to be found in the
shaded area and thus outside the parameters of self-sustaining combustion —
or at best where self-sustaining combustion is only marginal (and possibly
seasonal):
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(United Nations Environment Programme and Calrecovery Inc 2005)

We have therefore reviewed the available literature on waste arisings and
composition in an effort to establish if there is sufficient information available
upon which to base the proposed policy developments.

The 1999 Action plan for Integrated Waste Management Planning says that
annual reporting of waste generation in South Africa is a legal requirement —
but that it was not then undertaken. There is little evidence that this has

changed though several isolated attempts to quantify waste generation in
South Africa have been carried out by DEAT and DWAF.

Karani (Karani and Jewasikiewitz 2007) recently published total South
African waste arisings for 1992 and 1997:



TABLE 1. Waste generation rates in South Africa in 1992 and 1997.*

Waste stream 1992 (CSIR study) 1997
Mining 378.0 468.2
Industrial 23.0 16.3
Power generation 20.0 20.6
Agriculture and forestry 20.0 20.0°
Domestic and trade 15.0 8.2
Sewage sludge 12.0 0.3
Total 468.0 533.6

*This table provides information extracted from a study on waste generation rates in million tons per year
in South Africa in 1992 and 1997. The study was conducted by Center for Scientific International Research
(CSIR).

Theron (Theron 2005) appears to have used the 1992 breakdown of waste
arisings to allocate the hazardous proportions:

There may be some difficulty in assessing hazardous waste arisings because
of historic difficulties in defining hazardous waste. This is a common problem
in countries with relatively recent legislative programmes and makes inter-
country comparison of arisings particularly difficult. In the current Waste
Management Bill (Republic of South Africa Minister of Environmental Affairs
and Tourism 2007) the definition is still rather loose:

“Hazardous waste” means any waste that contains organic or inorganic elements
of compounds that may, owing to the inherent physical, chemical or toxicological
characteristics of that waste, have a detrimental impact on health and the
environment;

There is, however, a useful set of guidance (Republic of South Africa
Department of Water Affairs and Forestry 1998) — although this was
apparently to be updated by 2006 and yet no revision seems to have been
published yet. The Water Research Council publication (Brice, Sevitz et al.
2006) on hazardous waste categories is helpful and should assist with
improved hazardous waste assessment in future.

A follow up study commissioned by DWAF as part of the baseline study for
the National Waste Management Strategy estimated the total production of
waste in 1996 to be 566 million tonnes per year, with the majority of waste,
464 million tons (82%), being generated by the mining sector. It is notable
that industrial, domestic and sewage sludge wastes are very much lower in
this later survey. Itis suspected that this is due to the errors and uncertainties



associated with the surveys rather than being due to the success of waste
minimisation initiatives.

The total waste generation in South Africa appears to be approximately 14.5
tonnes per capita per year. However the 1999 Action plan for Integrated
Waste Management Planning warned that estimates of per capita generation
rates vary considerably between the local authorities, depending on the
composition of the waste and the socio-economic status of the community.

Karani et al (Karani and Jewasikiewitz 2007) estimated that the national
average waste generation rate at 0.8 kg/capita/day for more developed areas
and 0.3 kg/capita/day for less developed areas of South Africa. Service
coverage estimates are around 80% for urban kerbside coverage (100% in
more formally developed areas and 65% in less formally developed areas).
Coverage in rural areas is sometimes very low and Karani quoted one
estimate putting it at just 35%.

Collection and transfer efficiency is also low compared to developed
countries” standards. Waste disposal in South Africa is mostly in landfills, but
it is estimated that only 10% of landfills are managed in accordance with the
Minimum Requirements (Department of Water Affairs, 1998).

The above studies show that industrial waste may amount to between 16 and
23 million tonnes per year. General waste arising from domestic activities,
commerce and trade, secondary industrial operations and littering amounts to
12 million tonnes per year.

Waste generated by domestic households and trade is estimated to be
between 8 and 15 million tonnes per year, with hazardous waste generation
being very uncertain but possibly of the order of up to 2 million tonnes per
year of which more than half arises from mining. The great majority of this
hazardous waste is therefore unlikely to be suitable for thermal treatment.

A potentially useful breakdown of hazardous waste by general class and
region of production was provided by Gibb in work for DEAT (Arcus Gibb
for Department of Environmental Affairs & Tourism (DEAT) 2003). The
results are presented at the end of this section though should be noted that
they are reported in volumetric form. It appears from this data that about
half the hazardous waste in South Africa arises in Guateng and that about
150,000 to 200,000 tonnes may currently be disposed of to landfill. COWI
(Lauridsen 2007) say “it is estimated that Republic of South Africa has at least
80,000 tonnes of organic hazardous waste” and go on to suggest that this would
justify the construction of an hazardous waste incineration plant “should
technology be found to be acceptable in the country”. Yet this claim is not
referenced and no indication of the distribution of the wastes, the type of
waste or possible alternative treatments is given.

Karani et al (Karani and Jewasikiewitz 2007) estimated arisings for 2010 as:
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TABLE II. Summary of provincial general waste generation predicted for the year 2010.

Province Predicted total waste

m’ fyear t/year
Eastern Cape 3 105989 802 090
Free State 3 877 380 745 535
Gauteng 26 085 304 4207 608
Kwa-Zulu-Natal 5749 959 1 437 762
Mpumalanga 11 200 387 1 783 766
Northern Cape 956 369 191 669
Northern Province 2 374 864 623 678
North West 2 296 489 542 135
Western Cape 12 979 785 2129 647
Totals 68 626 526 12 463 890

It is notable that this waste, assumed to be domestic and trade waste is still
significantly lower than predicted by CSIR for 1992. The data does not appear
to take into account the targets set following the Polokwane declaration
(Mvuma 2005), as described in the summary and below. COWI (Lauridsen
2007), however, estimate that current municipal waste arisings are “about 15
to 18 million tons”. The reference for this seems to be the Gauteng State of the
Environment Report 2004 (Gauteng Department of Agriculture Conservation
Environment and Land Affairs 2004) which says:

“The Gauteng preliminary SoER indicates waste generated from households and
requiring collection and disposal in Gauteng as roughly 146 kg/capitalannum
(ranging from half that for the poorest and twice that for the most affluent).
Extrapolating to a projected population for Gauteng for 2003 of 9 013 900,
(population growth of 2 % since 2001 census and a 10 % increase in waste
generation per capita, as identified by the Johannesburg Status Quo Report in 2003),
waste generation of approximately 480 kg/capita/annum is estimated” .

It appears that there has been either a typo or a mistake in these calculations,
as even with such high growth rates 146 kg /capita/annum does not result in
annual arisings of 480 kg /capita/annum. It seems more likely that the result
should have been 180 kg/capita/annum. 480 kg/capita/annum would put

the waste arisings higher than New Zealand, Korea, Portugal etc as shown in
a table from the report:
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Table 9.1 Waste generation rates in selected countries (kg/capita/annum)

Country Generation Rate Country Generation Fate
(ka'capita/annum) (ka/captalannum)
Australia 630 Japan &10
Austnia 560 Korea 3e0
Belgium 550 Mexico o
Canada 350 Netherlands 610
China 380 New Zealand 380
Denmark T Morway B20
Finland 560 OECD countries 540
France 210 Foland 260
Germany 540 Portugal 350
Hungary 450 Ruszia 0
Ireland 560 Sweden 450
lzraed T00 United Kingdom 5e0

Source: CECD Environmenial Data Compendium Feb 2004

According to the mid-2007 estimates from Statistics South Africa’, the
country's population stands at some 47.9-million, up from the census 2001
count of 44.8-million. Therefore even assuming that the whole country
generated waste at 180 kg/capita/annum this would result in a total arisings
of 8.6 million tonnes which is very close to the 1998 estimates above.

The data urgently needs validation because the Guateng report shows the
1998 distribution of arisings and shows an implausible factor of eight
variations across the country which indicates that the assessment has not been
carried out consistently:

* http:/ / www.southafrica.info/ess_info/sa_glance/demographics/population.htm
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Figure 9.1 Provincial per capita generation of general waste

It is very likely therefore that the COWI estimates of MSW arisings are not
reliable.

It must be noted that estimates of waste arisings alone, even if accurate — and
that seems unlikely in this context, not least for the reasons discussed above
and because in spite of the large discrepancies between the 1992 and 1997
surveys they have not been updated with more recent results — are a poor
indication of the wastes requiring treatment.

As an example an inventory assessments prepared to support the
development of a Hazardous Waste Incinerator in Alberta, Canada, showed
hazardous waste generation to range between 100,000 and 200,000 tonnes per
annum (McQuaid-Cook and Simons 1989). Subsequent studies, however,
revealed that up to 80% of this amount was recycled, treated on the site of
generation, or sent out-of province for treatment and disposal. A more
detailed analysis, such as in the Canadian case, can make a dramatic
difference to the need for, and apparent economics of, a new incineration or
treatment facility.

Only very crude data on levels of treatment seem to be available for South
Africa (and none is provided in the consultation documents) but it is clear
that much of the waste is recovered rather than disposed of. Theron (Theron
2005), for example, suggested that the levels of recovery were up to 38.7% for
paper and board:
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Type of
Material

Total tonnage | Tonnage
produced

converted into

packaging

Tonnage
recovered | Total

Temporal data for recycling are provided by Matete (Matete and Trois 2007)
which appear to show that recovery rates rose to a very high 89% for paper

and board by 2000:

Tahle 1

Statistics on recycling in South Africa

Product Percentage recycled
1991 1992 1998 2000 Average

Paper and board 284 29 18 89 46
Plastics 14.8 11 12 29 17
Tinplate 263 21 67 46 39
Aluminium 29.6 36 45

Glass 224 14 12.6 20 17
Average 243 22.2 349 46.0 30

Sowrces: Lombard (1997), Wiechers et al. (2002), Ridl (2003), Hugo

{ 2004).

A possibly more realistic assessment of 40% by 2000 and 51.9% by 2002 is
included in a recent paper by Karani et al (Karani and Jewasikiewitz 2007) :

TABLE IV, Percentage of recycled materials 1990-2002,

Calegory %o Recvcled by vear

1990 1992 1994 1996 2000 L
Paper 2.0 284 380 8.0 40.0 51.9
Metals 2.0 n3 299 1.0 4.8 i
Plastic 1.0 14.8 17.0 17.0 1.9 255
Cilass 14.0 224 19.4 7.6 19.5 289

Source: Packaging Corporation of South Afrca (PACSA) 2005,

Karani comments that the private sector is “doing a lot more in the waste

management sector especially in recycling. This is done because of the incentives and
existing demand from the packaging industry that to some extent has to comply to

international standards that require the industry to meet certain environmental

criteria”.
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Further “At grassroots level there are ad hoc initiatives through NGOs and CBOs
that encourage waste separation and recycling to generate income and employment
for poor communities and contribute to cleaning up of the environment”.

Issues of concern and lessons that were identified and “require significant
attention in development of Integrated Waste Management Planning” include:

¥ Recognition and support of community waste management and
servicing

¥ The need to enhance private and public sector partnerships in waste
management initiatives.

¥ Support to capacity building (which “is critical to strengthening
institutions and legislative framework that would encourage effective waste
management systems”)

These issues should be considered as priorities for DEAT.

It is noted, by way of comparison, that in Europe hazardous waste generation
increased by 13% between 1998 and 2002 to 58.4 million tonnes, i.e. 129 kg per
capita, whilst gross value added grew by 10% (Commission of the European
Communities 2005). This is particularly worrying because it demonstrates
that the increase in hazardous waste is growing faster than the value added.
It also shows that in most countries the link between economic activity and
hazardous waste generation has not been broken — though there are
exceptions.

The management of this waste costs €10 billion to €25 billion per year (CEC
2005 Op Cit) — at that price the cost of hazardous waste management in South
Africa would be €342 to 856 clearly demonstrating the financial advantages
of pursuing the waste minimization and elimination route described below.
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