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METHANE GAS PILOT PROJECT AT THE

WELTEVREDEN LANDFILL SITE

MOTIVATION

1.
BACKGROUND


The Constitution (Act no. 108 of 1996) requires that Government establish a national policy to ensure that the national energy resources are adequately tapped and delivered to cater for the needs of the nation, furthermore the production and distribution of energy should be sustainable and lead to an improvement in the standard of living of utilisers.


The white paper on the promotion of Renewable Energy and Clean Energy Development Renewable Energy which recognize that the medium and long term potential of renewable energy is significant.  South Africa currently relies almost completely on fossil fuels as a primary energy source, with coal providing 75% of the fossil fuel.  South Africa has one of the highest levels of urban dioxide emissions in the world.

2.
INTRODUCTION

Almost all landfill sites produce methane gas which develops under anaerobic conditions (lack of o2).


Factors that have a major influence on the production of methane gas are the following:

· Moisture content

· Ph

· Temperature

· Packing density (compaction density)

· Particle size

· Type of waste

3.
UTILISATION OPTIONS

The management of methane gas has two major benefits, namely:

· Environmental benefit

-
Methane green house gas



-
Risk of explosions is reduced



-
Reduce waste volumes



-
Reduce odours


-
Removing methane assist in consolidation settlement of waste sites

· Methane gas has an energy value

Options

· Flaring the gas – flaring means only the burning out of the gas (waste of energy)

· To use it as boiler gas

· Use for electricity generation

· Use as vehicle fuel

4.
CURRENT STATUS

At this stage the Department of Water Affairs & Forestry (DWAF) requires through its “Minimum Requirements” of waste disposal by land that methane must be adequately monitored to establish the danger level.

5.
PILOT VEHICLE PROJECT

Messrs Membrasep, a division of the former Atomic Energy Corporation of South Africa Limited were commissioned by the former Eastern Gauteng Services Council to establish a pilot landfill gas purification plant at the Weltevreden landfill site in 1998.  The project cost was R558 000,00.


Some of the waste collection vehicles of the former Local Councils of Benoni and Brakpan were converted at a cost of R30 000,00 per vehicle to operate on 25% diesel and 75% methane gas.

Although teething problems were experienced with the maintenance and operation of these vehicles, data has been collected and operations monitored in order to finally evaluate the success of the project.
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Preliminary evaluations during 2000, indicated that a saving of between R25 000,00 to R35 000,00 per vehicle could be achieved annually.

Cognisance must be taken that this was a pilot project and the cheapest materials were used and only a small area (±10%) of cell 1 of the waste disposal facility was installed with gas pipes which operated passively.

6.
LESSONS LEARNED

6.1 To use methane as fuel requires more cleaner methane gas versus other utilisation for example, boiler or electricity.  In 2001 the cost for a filter that purify the gas was R80 000,00 per filter.

6.2 The capital layout for conversion to vehicle fuel seems to be capital intensive.

6.3 The Council workshops are not geared to maintain the gas operating system of the vehicles.

6.4 Extended turn around time for spare parts which come from oversees (2/3 week delay)

6.5 Poor settling of the methane system results in malfunction during high intensity action in the waste compaction mode.

Tractive effort curve – Nissan Diesel CM10 – 3rd Gear
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Paver curve – Nissan Diesel CM10 – 3rd Gear
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6.6 A reduction of approximately 20% in power was experienced when the vehicles were driven on the methane diesel blend as compared to the situation where only diesel was used.

6.7 Lack of funding to expand the gas field and to convert more vehicles.  During some winters the site ran out of production of methane gas due to the dry highveld conditions.

6.8 The general poor mechanical conditions of the waste collection vehicles of the Council.

6.9 It seemed to be a nuisance for the truck drivers as there was a general resistance to refuel as it add 10/15 minutes to their working day.

Conclusion

The usage of methane gas as an energy source has high potential although some negative factors were experienced on the fuel conversion.  Due to potential a fact finding mission was undertaken oversees.

7. OVERSEES FACT-FINDING MISSION

During an oversees visit to France, Holland and the United Kingdom it was clear that most of the landfills use the option to convert methane to electricity.
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The Council intends to install three wells at four of its landfill sites and to do a pumping trial for six months to determine the feasibility and cost effectiveness.

8. WHAT RESOURCES DO THE EKURHULENI METROPOLITAN MUNICIPALITY HAVE?

Possible projects


The Ekurhuleni Metropolitan Municipality currently has the following resources:


Current operational sites (See next page)


Closed sites 

(However, cognisance must be taken that these sites were medium waste sites and statistics of these sites are poor).


Open sites

	NO
	NAME
	CLASSIFICATION
	TONNAGE PER YEAR
	CURRENT LIFE SPAN
	AFTER LIFE
	POSSIBLE PROJECTS

	1.
	Weltevreden
	GLB-
	300 000
	29 Years (2032)
	+25 Years (2057)
	Vehicle / electricity

	2.
	Rietfontein
	GLB+
	180 000
	33 Years (2036)
	+25 Years (2061)
	Kilns

	3.
	Rooikraal
	GLB-
	360 000
	29 Years (2032)
	+25 Years (2057)
	Electricity

	4.
	Simmer & Jack
	GLB-
	360 000
	4/6 Years (2007)
	+25 Years (2032)
	Electricity

	5.
	Platkop
	GLB-
	126 000
	39 Years (2042)
	+25 Years (2067)
	Flaring

	6.
	Alberton
	GLB-
	---
	0
	+25 Years (2028)
	Electricity

	7.
	Chloorkop
	GMB-
	---
	0
	+25 Years (2028)
	Volume seems too small – only flaring

	8.
	Sebenza
	GMB-
	---
	0
	+25 Years (2028)
	Volume seems too small – only flaring

	9.
	Nigel
	GMB-
	---
	0
	+25 Years (2028)
	Volume seems too small – only flaring
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9. CLOSING

The former Atomic Energy Board has made a large contribution to the initiation of the pilot project.  We would also like to thank the Development Bank of Southern Africa for their financial assistance and involvement.

The Ekurhuleni Metropolitan Municipality would like to express their thanks for the invitation as well as for the interest shown in this project.

Purification Plant
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Electricity in France
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