In view of that, urban settlement in the country and most especially Sekondi-Takoradi metropolitan area
which is the prime focus for this study is inundated with so much filth which proves to be very difficult and
seemingly impossible to control, manage, or solve and thus threatens public health and the environment.
The deplorable state of municipal solid waste (MSW) situation within Sekondi-Takoradi metropolis is
reflected in the titles of most newspapers and online articles: “Sanitation worsens in Sekondi-Takoradi
Metropolis”; “Sanitation problem in Takoradi is out of control”; “Filth engulfs Sekondi-Takoradi as landfill
site chokes”; “STMA losing battle against filth”; “Sekondi-Takoradi’s sanitation dilemma, Metro set to
re-assign contract”.
The main objective of the study was to examine the factors affecting effective solid waste management in
the Sekondi-Takoradi Metropolis so as to get a better understanding of what the problems of solid waste
management are and provide proper strategies to tackle the problem.
2. Methodology
2.1. Description of the Study Area
2.1.1. Location and Size
Sekondi-Takoradi metropolitan area is located between latitudes 4°52′30′′ N and 5°04′00′′ N and
longitudes 1°37′00′′ W and 1°52′30′′ W. Bounded to the North of the metropolis is the Mpohor-Wassa
District, to the south by the Gulf of Guinea, to the west by the Ahanta West District, and to the east by
Shama District. The metropolis happens to be the smallest district in the region with a land area of
385 km2. However, it is the most populated district. The metropolis is strategically located in the
south-western part of the country, about 242 km to the west of Accra the capital city and approximately
280 km from the La Côte d’Ivoire in the west. Figure below is a map of the study area.

Source: https://www.hindawi.com/journals/jwm/2014/823752/
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3. Results and Discussion
3.1. Existing Solid Waste Management Practices
3.1.1. Waste Generation and Storage
The per capita waste output in the city according to the Waste Department of Sekondi-Takoradi is estimated at
0.6 kg with the total daily waste generation output based on a current 2010 population census figure 559,548
being 335,728.8 kg.
Waste generated at source within the metropolis just like most communities in Ghana is stored in all manner of
containers such as plastic bags, paper boxes, baskets, unused buckets, or any container considered appropriate
for such purpose. However households in the high and some middle class income areas within the metropolis
have been supplied with dustbins with proper covering at no cost by the private waste collection company
operating within those areas. Separation at source is not practiced but whatever waste that is generated in the
various households regardless of their nature is put together in the same container for disposal.
Figure below depicts how the various sampled households store their waste before disposal. Data gathered
from the sampled households revealed that 48.6% store their waste in closed containers with majority of such
respondents hailing from the high class zone and about 30.4% ascribed to the use of open containers for waste
storage whilst 21% use polythene bags/sacks for storing waste. This method of waste storage was very common
in the low class zone and adds to the waste management problems as wind and animals scatter the content,
thereby making the area unsightly. However, there wasn’t any other form of waste storage apart from the three
mentioned earlier.

State of a waste collection truck leaving the
final waste disposal site at Sekondi-Takoradi
Landfill.
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3.1.2. Waste Collection and Transportation
Sekondi-Takoradi Metropolis - Solid waste collection system employed within the metropolis is of two main
types and is either on a franchise or contract basis. The major cities and towns within the municipality have
been zoned into units with each private waste collection company assigned the responsibility of collecting and
transporting solid waste from the various zones to the final disposal site. The two main methods of solid
waste collection within the metropolis are the door to door collection and the communal waste container
system. The door to door collection which is usually done on franchise basis is carried out by private waste
collection firms in high and in some middle class income areas at a fixed cost. Those that do not enjoy this
service and who are usually from the deprived or low class income areas deposit their waste in central
containers placed at designated points to be emptied at specific intervals at a very small fee. According to the
Waste Management Department of the assembly, the high income zone within the city pays a monthly levy of
GH 5 (USD $ 1.46) with the middle class zone paying GH 4 (USD $ 1.17) for the waste collection service that
they receive. However, the low class income areas pay a very small amount, GH 0.20 (USD $ 0.06), for using
the skip.
Those that use the communal container system are in the majority representing 49.3% whilst those who enjoy
the curbside system make up 32.6%. However, 18.1% of households without the benefit of having the curbside
and communal container system and which are usually from the low class zone and newly developed areas
resort to the use of waste dumps and other crude means of waste disposal.
Massive patronage of the communal container system by majority of the residents coupled with erratic
schedules of waste collection by the waste collection companies has put pressure on the limited number of skips
available for waste deposition, thereby resulting in a huge number of spillages and mushrooming of illegal
dumpsites often seen at most middle and low class zones where central container system is employed at no
cost. This has led to serious spillages as well as the mushrooming of illegal dumpsites. These spillages were very
evident with the skip monitoring study conducted in the metropolis as shown in Table 3.
Sekondi-Takoradi Landfil
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All wastes collected within the metropolis are disposed of at a municipal dump site near the newly constructed
landfill site yet to be operational at Sofokrom, a suburb of Essipon in the Sekondi-Takoradi Metropolis. The
municipal dumpsite is a poorly managed area where authorities manning the area are engaged in open burning
of waste at the site. This procedure is often adopted to reduce the volume of waste but it releases toxins and
carcinogens especially from plastic materials. However, the best option to reduce waste volume and extend life
of existing disposal site would be to improve waste recovery through recycling and composting programs. Even
though there exist a municipal dumpsite for solid waste disposal, not all generated solid waste lands up at the
dump site. The accumulation of waste as a result of the erratic schedule of skip evacuation poses a potential
adverse impact on public health and environmental quality due to its attraction of rodents and vector insects for
which it provides food and shelter.
Waste collection trucks that cart waste from the point of generation to the dumpsite are not covered and in
some cases are covered with thin net that could barely keep it intact. As a result, the waste that was supposed
to be conveyed to the municipal dump site gets littered all over the road. However, information gathered from
Waste Management Department of the assembly indicates that operations of public and private waste
management institutions cover 72% of the metropolis leaving 28% unattended to. The private waste collection
firms take a greater chunk of percentage of waste collection within the metropolis whilst that of the assembly
takes only 23% out of which most are evacuation activities. Within the coverage areas where solid waste
collection is done, current statistics show that 69% of solid waste is collected and disposed of leaving 31% of the
waste uncollected.
3.1.3. Waste Treatment and Recovery
In the city, there is no waste treatment or recovery facilities established by either the assembly or private
companies. However, there exist some informal recycling facilities within the city that accept major recyclable
items such as metals, glass, plastics, rubber, and papers.
Hence solid waste mostly disposed of in the metropolis does not go through processing or treatment. This is
simply because wastes generated at the various households or points of generation are bundled together
without undergoing any form of separation. This practice of handling waste at source without any form of waste
separation has been a serious obstacle to any form of processing or treatment that relies on recycling or
recovery programs. Due to nonavailability of any proper or formal legislation to ensure waste separation at
source, potentially harmful or dangerous waste such as cadmium batteries, paint containers, pesticides
containers, and other materials are found mostly in our household waste. In some cases medical and clinical
waste are treated by incineration in open pits with no environmental control. However, the only form of
recovery and reuse activities is by scavengers who search through waste in temporary storage areas and at final
disposal site for items considered to be of economic value. These scavengers mostly use their bare hands and at
times stick for separation and picking of the items which are dictated mostly by type, market value, and
demand. The operational activities of these scavengers tend to be very dangerous and unhealthy since most of
them go about their scavenging activity without any protective equipment. In some cases, hazardous waste from
the industrial setting is buried at designated portions of the dumpsite without any prior treatment.

Sekondi-Takoradi Landfill - for more details of the World Bank funded & waste study
performed - Study details - https://www.hindawi.com/journals/jwm/2014/823752/
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New Vehicles required to transport waste to Bioreactor Landfill sites
and in two years time to take the waste to the New Energy Plants.

One of the current waste vehicles in Ghana above

ZoomLion have similar trucks in ACCRA

New compactor waste vehicles required

Better waste vehicles required - increase tonnage

The collection of waste and its transportation distance to
either a Landfill site or Energy plant is an important
factor.
The longer the distance there are both time and
environmental costs.

Waste Skip vehicle
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Waste Treatment processes
Waste Pre-treatment
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Liners & Caps

Depth of Landfill

Degree of Saturation

Leachate Drainage System
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Gas Control

Effect of settlement on liquid and gas control systems
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Leachate Treatment
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Restoration and aftercare
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Possible Landfill scenarios

The following scenarios can be used if the need arises in the future in Ghana for more sanitised Landfill
sites.
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Fig 8
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Fig 9.
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Fig 10.
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Fig 11.
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4. Medium to Long- Term - New Energy Plants
Zero Waste to Landfill – Energy Plants initially for Kumasi & ACCRA
PENNGATE recommend one New Bioreactor landfill site for ACCRA, close Oblogo Landfill site BUT also to utilise the MSW
waste from Ghana in New Energy plants. The first plant is proposed for ACCRA and sited at the existing Landfill site.
After the Energy plant is operational over the next two years the waste deposited in landfill sites can then also be
utilised in the Energy Plant. Once Ghana is underway with their Sustainable Waste Strategy then Material Recovery
Facilities may also be constructed to recover and reuse waste for manufactured goods in the future.

Short Term - Landfill
Ghana - ACCRA - New Energy
Centre CAPEX Build cost
$ $315,391,250. Cost
comparable with other
Renewable energy BUT we deal

to
Medium Term - Energy Plants

with the MSW at the same time.

Medium to Long Term – Energy Plants & MRF's - funding available

We propose an Energy Plant of 35MWh - generating 840 MWh per day or 380,190.72 MWh year of
electricity.

The collection of waste from Homes and Commercial outlets should be done on a daily / weekly basis and then sent
to the Transfer Stations for processing and sorting and RDF production. RDF will then be fed into the Gasification
process and Energy will be produced and sold to ECG for $185 per MWh.
There are no dedicated facilities for industrial solid waste management or hazardous waste management other than
fairly basic oil water separation, our Energy Plants can process this waste. Industrial solid wastes are generally
disposed of in municipal dumps with or without any form of pre-treatment. There is also believed to be
widespread illegal dumping. This waste could be processed by the Energy Plant producing electricity with
Zero Emissions and Zero waste to Landfill.

New Energy Plants will help provide funding towards Ghana's Waste Strategy objectives over the next
twenty years. Kumasi & ACCRA sites for New lined Bioreactors Landfill and then Sunyani, Wa,
Bolgatanga and Konoridua
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Table 4. Cost breakdown of the New Integrated Waste Management Energy Plants

Ghana - ACCRA - New Energy Centre CAPEX Build cost $$315,391,250
Table 5. CAPEX of an Energy Plant (funding available)
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Short to Medium Term
Energy Plants for all waste types and with some separation of wastes
such as glass and metals - this is a Sustainable approach for ACCRA
ACCRA generates over 2,000 metric tonnes of MSW a day or 730,000 tonnes per annum (tpa) all of ACCRA's waste can be treated in one Energy Plant and one Bioreactor landfill site

Zero to Landfill

Ghana - Kumasi / ACCRA - New Energy Centre CAPEX Build cost $$315.391 million. Cost comparable with other
Renewable energy BUT we deal with the MSW at the same time
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Energy Plants for all waste types, ZERO Emissions, ZERO to Landfill, Electricity production and some seperation of glass and metals this is a Sustainable approach for Ghana.
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Table 6. Energy content ( Kcal) of Vaious Waste Types
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No Need for Landfill sites
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Table 7. UHTH Volume Syngas Analysis for the Energy Plant
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5. Long term – Material Recovery Facilities (MRF’s)
Fig 12. Basic flow of MSW through an MRF.

Operational Phases for Kerbside Collection
Source: Basic flow of waste through a MRF -

Institute of Wastes Management – December
2000 – Vol - Materials Recovery Facilities
(from USA EPA – 1991, and Aspinwall &
Co. 1993 ISBN: 0 902944 57 6

Collections systems

In this Long-Term strategy, two generic collection approaches have been developed for Ghana in order to collect
materials for recycling, namely “Drop Off” (or bring) and Kerbside collection programmes throughout Ghana.
The Drop Off systems involve householders taking selected materials to designated collection points, where Fee
Standing containers are provided for separate materials such as plastic, glass, metals etc. Kerbside programmes
normally involve collections from the household of the individual recyclables such as glass, plastic and metals placed
in separate boxes at the home. A vehicle then collects the boxes along with the normal household waste such as
organic – care taken not to mix the waste in the vehicles – separate compartments. Manufacturing of secondary
goods can now occur.
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Fig 13. Flow diagram of MSW through an MRF

Source: Materials Recovery Facilities (MRF’s) Chartered Institute of Wastes Management – IWM Business Services Ltd
December 2000.

MRF – Material Recovery Facility

The collection of such waste and recyclables now requires the support of the Material Recovery Facility, which also
has an Energy Plant attached. Manufactured goods can then be made, and new items sold with revenue gain and
enhanced environmental protection occurs due to material being recycled – (Life Cycle Analysis or LCA explains this).
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The source for the information in this section was copied directly from: Materials Recovery Facilities
(MRF’s) Chartered Institute of Wastes Management – IWM Business Services Ltd December 2000.
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