RECYCLING FACILITIES
Basic facilities exist for plastics, glass and metals recycling so there is scope for segregation of general solid waste at
source for introduction into the local recycling markets.
There are small collectors of waste oils. These oils are however not re-refined and are generally utilised as
supplementary fuels in heating applications. Some of these uses are considered acceptable by EPA but many of the
other common uses, such as the practice of using oily sludges as wood preservatives, are unacceptable to the EPA and
cannot be regarded as being appropriate from a health and safety perspective.
There are no facilities in country for recycling of dry cell batteries or fluorescent lamps. There is ad hoc recycling of
lead-acid batteries however the method of recycling and the treatment/final disposal method and destination of the
acids is unclear.

WASTE TREATMENT AND PROCESSING
There are no known facilities in Ghana for physical/chemical treatment of industrial wastes and no known facilities for
thermal treatment of hazardous wastes.
With regard to healthcare wastes, it is understood that some hospitals have basic combustors for healthcare wastes
but that none of these currently meet European Union Waste Incineration Directive standards.
The Takoradi Power Station has a small liquid/sludge incinerator for residues from its oil/water separation system and
on-site tank cleaning operations. It is understood however that this incinerator was never fully commissioned and has
remained unused. The arrangement between Zeal Environmental and the Takoradi Power Station does not include
use of this facility.
Cement kilns are now commonly used to dispose of certain hazardous wastes in many countries with higher energy
content wastes being used as supplementary fuels in the kilns. Although there is cement production in Ghana (Ghacem
and Diamond Cement), the cement is produced from imported clinker and there are no cement kilns in Ghana. Thus,
this potential waste management route is not available.
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EXPERIENCE AND CAPABILITIES OF WASTE MANAGEMENT CONTRACTORS
Waste management contractors are emerging in Ghana with improving experience. These are largely limited to
collection and transportation companies serving Metropolitan areas. At stated above the largest and best equipped
appears to be ZoomLion. There are also a number of MARPOL waste collection contractors, all of whom are relatively
small, relatively recently established organisations with limited capabilities. From discussions with the companies
evaluated for the purposes of this assessment, these facilities typically have just gravity separation in storage tanks
and no wastewater treatment capabilities to process separated water.
Zeal Environmental Technologies has acquired a 6.5 acre site zoned for industrial use well away from residential areas
and plans to develop Ghana’s first integrated industrial waste management facility. There are significant challenges
in developing an environmentally sound, commercially viable, facilities.

This historic concept was for phased development of a facility which will ultimately include the following.

(i)

A MARPOL Annex 1 oily waste reception and treatment facility (first phase element replacing the facility
they currently use within the Takoradi Power Station).

(ii)

A further tank cleaning waste reception facility for other, principally inorganic waste, transportation
tanks (waste would come from Zeal’s own mobile tank cleaning operations) is planned but has yet to be
constructed.

(iii)

Chemical treatment system (details not finalised but probably incorporating acid/alkali neutralisation
and metal hydroxide precipitation).

(iv)

Hazardous waste incineration system (details yet to be finalised). Other physical treatment systems
including washing, shredding and container crushing.

Associated waste reception and storage systems.
The management of Zeal Environmental Technologies has expressed its keen interest in developing the proposed
waste management facilities but, like many such small enterprising companies, it lacks the practical experience of the
required technologies. This may result in a protracted timescale for development of the above facilities. Partnering
and international experienced support could be appropriate to bring forward this project and similar ones.

INTERNATIONAL SUPPORT INITIATIVES
In terms of waste management, international support initiatives have resulted in the funding of two strategic sanitary
landfills for domestic-type solid wastes. This has clearly been valuable although both the sites have had operational
issues related to plant. ERM is not aware of any current international initiatives supporting industrial and hazardous
waste management in Ghana.
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WASTE MANAGEMENT PRINCIPLES
There are a number of key principles which should be considered when determining waste management requirements
and these are developed in the following sections.

The Waste Management Hierarchy
The waste management hierarchy is summarised below. The hierarchy ranks the different generic methods of waste
management in order of general preference from an environmental perspective and shows that priority should be
given to avoidance and minimisation of waste generation followed by recovery, reuse and recycling. The least
preferred option being disposal (e.g. landfill or injection).

Fig 37. Waste Management Hierarchy
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Fig 38. The Proximity Principle
A second internationally accepted principle of waste management is the ‘Proximity Principle’ which states that waste
should be managed as close to the point of generation as is practicable. This can be illustrated in the form of a
hierarchy with treatment/disposal at source being the most preferred option and export being the least preferred
option.

The Use of Best Practicable Environmental Option – our New Energy Centres
This is the principle that waste should be managed by the ‘best’ means choosing an option which minimises the impact
upon the environment taking into account issues of availability and affordability.
In choosing the best environmental practicable option, a balance often has to be struck in that strict application of one
principle may result in being unable to comply with another principle. For example, currently in Ghana there is no
high temperature incineration facility available, and while this may be deemed to be the best technology option it
currently necessitates export which is the least desirable option under the proximity principle.
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10. INTRODUCTION TO WASTE MANAGEMENT NEEDS in Ghana
A preliminary waste generation inventory for Tullow is being developed to inform the development of a project Waste
Management Plan. Tullow, in common with other companies undertaking oil and gas exploration, development and
production need to have access to environmentally acceptable facilities for the management of:

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

general solid wastes, including recyclables (domestic-type, bio-degradable non-hazardous wastes);
oily liquids/sludges and oil/water mixtures (hazardous wastes);
oil contaminated solid wastes (hazardous wastes);
organic chemical wastes (hazardous wastes);
inorganic chemical wastes (hazardous wastes);
end of life electronic equipment; and
small quantities of healthcare wastes.

FACILITIES REQUIRED TO MEET WASTE MANAGEMENT NEEDS
Summary of Needs
Wastes require the following waste management options: recovery, recycling and reuse; general solid waste landfill;
hazardous waste landfill; high temperature thermal treatment; and physical/chemical treatment.

The waste management options required for the most common waste streams are outlined
below.
Recovery, Recycling and Reuse
In accordance with the waste management hierarchy, environmentally sound reuse, waste recovery and recycling
should take precedence over waste treatment and disposal.
There may be opportunities to return unused materials, which are surplus to requirements, to the original suppliers
thereby enabling their reuse. This is very likely to be the most environmentally sound option if available.
There are likely to be local markets for prime recyclables such as metals, cardboard and plastics. There are no suitable
facilities for more sophisticated recovery/recycling such as would be required for dry cell batteries, lead-acid batteries,
fluorescent light tubes etc.
Tullow plans to implement segregated collection of prime recyclables as far as practicable for handling by local
recycling contractors.
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General Solid Wastes
BPEO for disposal of general solid wastes (i.e. municipal type wastes) would be sanitary landfill or incineration. High
density aerobic (HDA) landfill as defined in Ghana’s Landfill Guidelines would be an acceptable second best to sanitary
landfills.
Currently, disposal of general solid wastes in the Sekondi-Takoradi region is not being undertaken to the defined
standards of HDA landfilling and is more akin to uncontrolled dumping. As a result there are associated environmental,
health and safety (EHS) risks. However, if the World Bank funded Takoradi landfill project is reactivated a sanitary
landfill could be available for these wastes eighteen months to two years from now. Residual concerns over the
standard of operation would still exist (there are currently two World Bank funded sanitary landfills operating in other
Regions of Ghana, Ashanti and Northern Region, both of which have run into operational difficulties). Apart from the
potential Takoradi landfill (if it is developed), there is no BPEO option in the Western Region.

Waste Oils and Oil/Water Wastes
BPEO for management of waste oil s and oil/water wastes (including MARPOL Annex I Wastes) would be
recovery/recycling via purpose built oil water separation systems or re-refining in the case of oils.
The Zeal Environmental Technologies arrangement with Takoradi Power Station means that a BPEO solution for oily
waste separation is currently available in Ghana.
The only residual EHS concerns in relation to this are the pathways for use/disposal of the recovered materials (oil and
water) and residual wastes (oily solids). As part of their duty of care, oil companies should aim to ensure, by periodic
facility auditing, that:

(i)
(ii)
(iii)
(iv)

recovered oils are utilised in environmentally acceptable processes;
any water that is discharged is compliant with the facility discharge consents;
oily sludges are disposed of by environmentally acceptable means (see
previous discussion about use as fuel for heating or as wood preservative and discussion in the next
sub-section).

Solid Wastes Contaminated with Oil or Other Organic Compounds
BPEO for such wastes would be high temperature incineration for heavily contaminated combustible materials. For
inert solid wastes contaminated with oils (drill cuttings for example), low temperature thermal desorption would
generally be the BPEO. Neither of these options exists in Ghana at the moment although Zeal Environmental
Technologies is considering incorporating high temperature incineration at its newly acquired site. Whether or not
such a facility is developed, and the timescale for it to become operational, will depend on several factors such as
Zeal’s confidence that there is sufficient market interest in such a service and its technical and financial capabilities.
Some wastes with low organic content, such as some drill cuttings, may be suitable for treatment by biological means
(e.g. on land). Other wastes with levels of contamination may be suitable for hazardous waste landfill, however, this
currently does not exist in Ghana.
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Organic Chemical Wastes (Solid and Liquid)
BPEO for such wastes is high temperature incineration and the same comments as above apply. These wastes will
need to be stored pending export for high temperature incineration.

Inorganic Chemical Wastes (Solid and Liquid)
Low toxicity non-hazardous solid inorganic wastes may potentially be disposed of to controlled landfill and in the
absence of a reuse or recycling option this may be considered to be BPEO. Otherwise BPEO for liquid inorganic
chemical wastes would be chemical treatment (not currently available in Ghana) or, in the case of some low
concentration, low hazard, inorganic chemical wastes, treatment in wastewater treatment plants.

Whilst these options are not currently available in Ghana, Zeal Environmental Technologies has indicated that it is
contemplating inclusion of physical/chemical treatment facilities at its newly acquired site. Given that the capital
cost for this would be relatively low, there is a reasonable chance that Zeal will be able to develop such a treatment
facility and so this option may possibly become available in the medium term (one or two years).

Solid and sludge products of chemical treatment would require disposal to sanitary landfill or hazardous waste
landfill.

Healthcare Wastes
Small quantities of healthcare wastes are generated by oil and gas companies. These require incineration
(preferred) or autoclaving and controlled landfill. A common solution employed is to have these wastes disposed of
by a hospital locally. From discussions with the EPA, however, it is understood that none of the local hospitals have
modern incinerators but instead use very basic combustors. This is therefore not an ideal route for the disposal of
medical wastes although it may be the best practical solution at the moment
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WASTE MANAGEMENT OPTIONS AND STRATEGY

SHORT TERM – four temporary Landfill sites
Ghana currently has a BPEO solution for MARPOL in Takoradi however there are few options for the management of
most other types of wastes.

There are two sanitary landfills operating in Ghana, in Tamale and Kumasi, although these have operational issues,
such as plant breakdown. In Takoradi, general solid waste management is still at the stage of uncontrolled dumping
although there may be sanitary waste capacity in eighteen months to two years time.

There are no hazardous waste landfill facilities, no chemical waste treatment facilities and no thermal treatment
facilities other than basic combustors for medical waste at some hospitals. This situation dictates that, in the short
term, Tullow will undertake the
following.

1. Segregate those prime recyclable wastes for which there are recovery and
2. recycling markets in Ghana, periodically auditing the activities of the
3. recovery and recycling contractors to ensure that these wastes are managed in an environmentally sound
manner.

Use the current STMA service for disposal of general solid domestic-type wastes ensuring that, as far as practicable,
hazardous wastes and other wastes unsuitable for landfill are segregated from this waste stream.
Investigate the use of the oily waste processing facility at the Takoradi Power Station, and if used then implement a
periodic audit to ensure that residual materials are managed in an acceptable manner.
Segregate and store industrial and hazardous waste that are unsuitable for landfill in a safe and environmentally
sound manner pending export for environmentally sound treatment and disposal. Establish and implement
procedures and plans for export of wastes from Ghana. The reliance on export, at least in the short term, will
necessitate robust and effective documentation systems and procedures.
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MEDIUM AND LONG TERM – Energy Plants and MRF’s
As the situation in Ghana stands, Tullow have the following four choices in the medium and long term.

1. Continue to export wastes from Ghana for management in a country with suitable technology options for
treatment and/or disposal.
2. Develop additional facilities for their own use.
3. Co-operate with municipalities and/or local companies to develop facilities for shared use.

While it is possible to continue the export of wastes for the foreseeable future, Tullow is currently considering
options for encouraging the development of improved waste management facilities in Ghana. Other international
oil companies operating in Ghana are in the same situation and therefore these companies may wish to cooperate
with each other in promoting in some way the development of additional facilities.

Such support will focus on the development of new treatment and disposal options including some or all of the
following.

1. Development of a hazardous waste landfill (potential for inclusion of a
2. hazardous waste cell in the design of the Takoradi Sanitary Landfill
3. project, the design of which is currently being reviewed by a local company on behalf of STMA for
application for World Bank funding).
4. Development of a small-scale high temperature incineration facility.
5. Development of a physical/chemical treatment facility for predominantly inorganic wastes.
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11. Finance Energy Plant BOOT Model
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Table 12 Energy Plant Revenue per annum
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Appendices

Appendix 1

Municipal Solid Waste Management in Developing Countries (Separate document)

Appendix 2

Energy Plant

Appendix 3

Municipal solid waste characterization and quantiﬁcation as a measure towards
effective waste management in Ghana (Separate document)

Appendix 4

Financial Investment Package

Appendix 5

Making-waste-Work-Toolkit_Vol - 2-How-to-guides-1.pd (Separate Document)

Appendix 6

Energy Plant Financial Spreadsheets
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Appendix 2 Energy Plants & Financial Capex
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Energy Plant CAPEX
assumptions
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