Chapter 3




TECHNOLOGY OPTIONS
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Aninitial action for any waste manager seeking to divert waste from landfillis to consider the nature of the waste
that is to be managed. This will usually take the form of a variety of waste streams arising from the household or
through construction activity or commerce. An initial characterisation of these wastes and estimates of
tonnages, both annually and (where applicable) by seasonal variation is important because waste treatment
technology will usually be sensitive to both the nature and the amount of waste that requires treatment.

Table 2 provides a summary of the key considerations of waste technology types, related to the waste stream
that requires processing and also includes operational considerations and useful pointers to provide a reference
source for waste managers.
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The following three chapters apply this classification and give examples of the predominant configurations of
advanced waste treatment. Within each option are a number of variables which can be configured to optimise
treatment capacity, output type etc. depending on preferences. Some of the treatment configurations discussed
are applicable to all waste streams, whereas others are more specifically inclined to a segregated waste stream,

This section covers the main advanced waste treatment options and presents them in terms of those that are
most appropriate for municipalities in South Africa. The following groupings () have been considered to provide

TECHNOLOGY OPTIONS

some guidance asto which technologies are likely to be most viable in the short to long term.

Promising

Technologies —

Technology options that are being practiced and
/ or under development in South Africa and
those which have a strong potential for

Open Windrow Composting

Clean Materials Recycling Facility

Technologies —
medium term

appropriate conditions are in place. These
conditions would require a technology well
suited to the waste streams, one which is
affordable, competitive, and represents a
considered component of an advanced
integrated solid waste management system.

short term contributing to advanced integrated solid waste Dirty Materials Recycling Facility
management in South Africa
Technology options that have scope for
. successful applications in South Africa where : : :
Potential Mechanical Biological Treatment

Anaerobic Digestion
Energy from Waste (Incineration)

In-Vessel Composting

Potential
Technologies —
long term

Technologies that are unlikely to have
applications in South Africa in the short to
medium term, except under specific
circumstances (e.g. for processing a ‘difficult’
waste stream) or where exceptional factors are
in place (e.g. grant funding for a demonstration
unit).

Gasification
Pyrolysis
Plasma Gasification

Mechanical Heat Treatment

The consideration as to where technologies fall within this classification is based on experience, developmentsin
South Africa, feasibility studies commissioned on specific technology types and the advice of the project steering
group which includes specialist technology consultants, funding bodies and the Department of Environmental
Affairs. It should be noted that this is a generalised classification and that there will be specific circumstances
that technologies described as medium term or long term become viable in the short term or are even already
in evidence because of special conditions (e.g. grant funding) or because the business case was shown as viable
in a particularlocality or on a particular waste stream.

for example organics or dry recyclables, as demonstrated in the previous table.

Appropriate Technology for Advanced Waste Treatment




As discussed in the previous chapter there are mechanical, thermal and biological elements to the different
technologies. The configurations discussed in the following three chapters will often use an assortment of these,
albeit one technology will be the predominant processing stage in a configuration.

Typically, mechanical separation methods are less time intensive and can apply relatively basic and robust
techniques, and consequently are a common preliminary process stage prior to further more advanced
processing. This principle, however, is not always the case, and indeed mechanical separation techniques may
form the predominant technology type(s) in the configuration of some plant, for example in a clean materials
recovery facility.

Each technology type is shown as a profile. These profiles will include an overview of the configuration
purpose, accepted waste streams, typical capacities and a 'walkthrough' of the process stage by stage. The
stages common to each configuration are colour coded as follows:

e Preliminary treatment and volume reduction stage

e Mechanical treatment / biological treatment / thermal treatment stage
e Emissions control stage

e Product polishing and quality refining stage

e Process outputs

e Preparation for market stage

Where cost and facility scale information is provided, this should be considered as an indication only of the
typical scale of advanced waste treatment facilities and an indication of the range of capital costs involved. It
should be noted that this information is only a guide: different technology providers will offer different solutions
and the costs will depend on a variety of factors including site location, site specific issues, current market
conditions and contractual arrangements. Furthermore, many of these facilities can be of a modular
construction, such that there is no theoretical maximum throughput capacity. All costs are derived from
examples in Europe, originally reported in either Pounds Sterling (£ GBP) or Euros (€). An exchange rate average
based on 24 months (August 2012 — July 2014) has been used, leaving conversions of £1 to R 15.5 and €1 to R
12.6.These costs are indicative and should be used as a guide only.

It should also be noted that there may be an economy of scale with certain waste treatment processes. These
arise from reduced capital requirements for site infrastructure, and other operational aspects such as
equipment required or site specific costs such as an electricity grid connection.

On assite by site basis the capital costs will differ dependent upon a number of contributing factors. Capital costs
will consist of different elements including civils costs, mechanical costs, and equipment / plant costs. Some sites
will have low civils costs with high expenditure on machinery, whereas others will entail different breakdowns.





