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ABSTRACT : This research is on the survey of waste-bins and collection methodology in households of the Federal Capital City (FCC), Abuja, Nigeria.
Solid waste management is a continually growing problem at global and local levels. Thousands of lives are lost every year to environmental-related
diseases and cities have lost their aesthetic values to solid waste mismanagement; therefore, solid waste management can never be
overemphasized.Any meaningful attempt at developing a strategy to manage urban waste in Nigeria must begin with a waste survey, identifying the
types of wastes, the various land uses and the availability of waste-bins in the city to enable effective and efficient solid waste collection and
management thus the need to survey, assess and estimate the number of households/properties with the proper disposal bins in the city and to examine
the collection and disposal methodology of wastes in the city, identifying where there are gaps in order to proffer solution on what needs to be done to
foster efficient and effective waste management.The project was carried out in five phases. Reconnaissance survey; the first phase involved a pre-
research investigation into the project and the project area. The second phase was carried out to acquire waste-bin attribute data from all the properties
in the FCC Phase 1 Districts. Afterward, the data processing phase, where the acquired data, both primary and secondary were processed in a GIS
environment using the ArcGIS 10.1 software and the Microsoft Office Excel software.Acquired maps and plans were geo-referenced, digitized and
attribute data were inputted into the Database Management System (DBMS) in the acceptable formats. The data analyses phase involved querying the
database using multi-criteria Structured Query Languages (SQL) to achieve end results such as percentage charts, tables and maps. These results
show the areas where gaps exist in the collection and disposal process, the locations that require extra efforts for waste management due to high
households or high activities, areas with indiscriminate dumping amongst other issues. From the findings, the efficiency of waste-bins was determined.
The percentage of properties that have access to waste-bins in the city is 59% and as much as 41.% do not have access. Also, the average waste-bin
per property for all the land-uses is 1.7 number of waste-bins.Assessing waste-bin availability in the city, Wuse 1 possesses the highest percentage of
20.9 and CBD the least with 6.5% of all the waste-bins in the city. Furthermore, the estimated household population of Wuse 1 is 8 persons per
household. This is the highest in the city. Asokoro has the least of 6 persons while the CBD is zerodue to its non-residential nature. Also, considering the
proportion of persons per waste-bin, Wuse 1 recorded the highest of 19.2 and Asokoro the lowest with 8.2 persons. The FCC has a proportion of 12.6
persons per waste-bin in general. The result also shows the efficiency of waste-bins in the city. In all the land-uses, 29% of properties in the city have
standard waste-bins, 42% have substandard waste-bins while the remaining 29% do not have waste-bins. Furthermore, to buttress the inefficiency in
some areas, the report shows areas that have quite alarming number of open dumps within the city, with Wuse 1 District recording the highest figure of
42% of the total indiscriminate dumps. Lastly, the distance and locations to the dumpsites servicing the city were also analyzed. The average distance
from the FCC to the Gosa dumpsite is 17.29km and 16.23km to Ajata.However, recommendations were made based on the findings of the project,
proposing a proper guide to solid waste management in the city.

Index Terms : Solid waste, Waste-bins, Waste collection, Geographic Information Systems, Efficiency, Accessibility
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Urbanization affects land use and when not controlled
causing the emergence of illegal structure and
neighbourhoods which is characteristic of some areas within
the metropolis. This has ultimately affected the city plan,

1 INTRODUCTION

Solid wastes could be defined as non-liqguid and non-
gaseous products of human activities, regarded as being
useless. It could take the forms of refuse, garbage and

sludge (Leton and Omotosho, 2004). Rapid population
growth infringes on urban solid wastes generation in two
ways: directly and indirectly (DFID, 2004). Cities in Nigeria,
being among the fast growing cities in the world (Onibokun
and Kumuyi, 1996) are faced with the problem of solid waste
generation. The implication is a scenario where a country is
growing rapidly and the wastes are not efficiently managed.
This is partly due to the continuous formation of new families
and households, which set up their own style of consumption
and solid waste generation.
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thereby affecting services such as; waste collection, which
has eventually led to indiscriminate dumping. These open
dumps cause health risks and reduce the aesthetic value of
the surrounding environments as well as contaminate natural
resource. Also is the inconsistency in waste collection and
the inadequacy of waste-bins and in most other cases the
use of receptacles not sufficient enough for the quantity of
waste generated. This is partly due to the lack on
sensitization on the standard waste-bin sizes for the different
land uses. Several studies over the years have been carried
out towards addressing these issues, different methods have
been applied toward resolving different aspect of Solid
Waste and Waste Management issues as a whole in Nigeria.
Nabegu (2008) investigated the operations of the state
agency responsible for waste managementin the metropolis
and reported that a significant portion of the population,
80%, does not have access to waste collection services,
only 20% of the waste generated is actually collected and
vast majority of users of the service 92% consider the
service very poor. Also, in Owerri, Imo state, Njoku and Duru
(2012) applied GIS in selecting most suitable sites for
collection of solid wastes in parts of the city in line with
standard set criteria where strategic locations were
selected.Onwughara et al. (2010a) studied the issues of
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road side disposal habit of Municipal Solid Waste in Nigeria.
The study emphasized on various Waste Management
options; Integrated Waste Management, environmental
impacts under health, social effects and the legislation of
extended producer responsibility were suggested. However,
this study looks into Municipal Solid Waste Management in
the Federal Capital City of the FCT, Abuja focusing on the
availability and accessibility of waste-bins as well as
examining the current collection methodology and using GIS
which supports decision making in a spatial context and
statistical techniques as our assessment tool. The
assessment when completed would identify where there are
gaps and proffer solutions so that the FCC populace can
easily have access to waste-bins as well as offer a proper
guide for collection methodology for AEPB.

11 STATEMENT OF RESEARCH PROBLEM

Abuja has witnessed a huge influx of people into the city.
Consequently, this imposes environmental problems in which
solid waste management problem remains one of the notable
ones. According to a study, it is estimated that the total volume
of solid waste generated in the Federal Capital City (FCC)
would have risen to 400,000kg per day by the year 2014
(DFID, 2004). The attitude of FCT residents towards
environmental protection and cleanliness is still questionable.
Residents, commuters and passersby still litter the streets and
roads with all sorts of solid wastes, majorly due to their
lackadaisical attitudes and sometimes due to the lack of
waste-bins. Waste-bins in highly commercialized areas fill up
and spill over due to lapses in the collection procedures. The
problem of waste collection and disposal in the FCT has
become perennial. This is because the rate at which people
generate wastes is not commensurate with the collection.
Some of the reasons for these lapses are lack of adequate
equipment that need to be used for waste collection; non
usage of proper waste-bins for disposal, the distance to
dumpsites, traffic congestions, etc. All these slow down the
frequency of waste collection in the city.

Table 1: Municipal waste characterization for the FCC
omonese | Quantty (ons) |
Paper 16112.944000 25.30
Textile 1930.309900 3.03
Plastics 5357.687800 3.40
Water sachets 9257.822800 14.50
Glass 2250.388300 3.00
Metals 2642.803500 3.14
E-waste 1786.329865 2.80
gog janie, ar drgf]‘t\fvr;as'tsé 28420.761600 | 42.60
S}g‘é‘;ials Organic | 1948060000 | 2.15
Total 63707.107465 100

Source: AEPB, 2012

However, measures are being put in place to ensure a clean,
healthy and enhanced aesthetic environment in the FCC.
One of such measures was the establishment of Abuja
Environmental Protection Board (AEPB) by the AEPB Act
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No0.10 of 1997. AEPB is solely responsible for monitoring of
wastes generated by the residents and ensuring that they
are properly disposed off at the designated dumpsites.

1.2 AIM OF THE PROJECT

The aim of the project is to carry out a survey assessing and
estimating the number of households[1] with the proper
disposal bins in the city; separating the commercial and

residential areas from other land uses. [l]Encarta
Dictionaries defined O6househol d
live in the same h o me 0 . Thus, si wauldnot hi s

be limited to residential land use only, as waste is generated
from all the land uses in the city; residential, commercial,
public and others alike, it will be inappropriate to use the
term household. We thus
piece of land or real estate that is owned by somebody.
Encarta Dictionaries). This encompasses all the areas where
waste is generated, including the households.

1.3 OBJECTIVES OF THE PROJECT

The aim of the project is achieved through the following

objectives.

i. To determine the number of disposal bins that each
house possess.

ii. To assess and estimate the number of households and
other land uses in the FCT with the proper waste-bins
on a district by district basis.

iii. To estimate the average the number in the households
in all the districts of the FCC.

iv. To examine the distance of each district to the dump
sites using GIS analytical technique.

v. To Identifythe areas with high activities
indiscriminate dumpsites within the city.

vi. To assess the efficiency of waste-bin usage and the
collection coverage of the collection agents.

vii.  To recommend the best possible way for collection of
wastes generated by the districts to provide useful
spatial information of the area for future references

and

1.4 DESCRIPTION OF THE PROJECT AREA

Abuj a, Nigeriabs new capita
the country. It falls within latitude 7° 25' N and 9° 20° North of
the Equator and longitude 5° 45" and 7° 39'. The FCT is
bounded on the north by Niger and Kaduna State, on the
west by Niger State, on the East and South-East by
Nasarawa State, and on the South-west by Kogi State.
Abuja is a planned city, and was built mainly in the 1980s. It
officially became Nigeria's capital on 12 December 1991,
replacing Lagos, which is still the country's most populous
city. The Federal Capital Territory has a land area of 8,000
square kilometres, which is two and halftimes the size of
Lagos. Abuja has witnessed a huge influx of people into the
city which has led to the emergence of satellite towns such
as Karu Urban Area, Suleja, Gwagwalada, Lugbe, Kuje,
Bwari, Mpape and smaller settlements to which the planned
city is sprawling towards. According to Demographia, the
population of Abuja as of 2013 is 2,360,000, making it the
fourth largest urban area in Nigeria only suppassed by
Lagos, Kano and Ibadan.
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MAP OF NIGERIA SHOWING ABUJA

Source: Federal Capital Development Authority, Abuja (2009)

MAP OF ABUJA SHOWING THE AREA COUNCILS
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Figure 1: Study area map

However, the scope of this research is limited to the FCC
(Phase 1). Located in the Abuja Municipal Area Council
(AMAC), The FCC occupies an area of about 250km2 within
the Gwagwa Plains in the North-East quadrant of the FCT. It
consists of a gentle undulating terrain rising from 305m
above sea level in the west to 610m above sea level in the
east, interlaced by riverine depressions of the Usuma River
and its tributaries. To guide the development of the FCC, the
Federal Capital Development  Authority (FCDA)
commissioned the International Planning Associates (IPA) to
prepare a Master Plan for the FCC. A plan for some 1.6
million inhabitants by 2000AD. Thereafter, it is expected that
further growth will be accommodated in suitable satellite
settlements within the FCT. The physical development of the
FCC is planned to progress in four operational phases. The
implementation of Phase 1 has reached an advanced stage.
This phase consists of seven districts. The solid waste
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survey will cover all the seven (7) districts within Phase 1.
They are; Central area (Cadastral Zone AO00), Garki 1
(Cadastral Zone A01), Wuse 1 (Cadastral Zone A02), Garki 2
(Cadastral Zone AO03), Asokoro (Cadastral Zone A04),
Maitama (Cadastral Zone A06), Wuse 2 (Cadastral Zone
A08).
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Figure 2: Layout map showing the FCC phase 1 districts

1.5 SOLID WASTE STORAGE, COLLECTION AND
DISPOSAL IN THE FCC

1.5.1 WASTE STORAGE

Households use various methods to store waste at home or
in offices before they are disposed off outside the house.
Some people use the appropriate bins while most others use
other inappropriate means such as polythene bags, rice
sacks, buckets and open dumps. AEPB has a standard for
the type of waste-bin that should be used at different land-
uses within the city. The waste storage containers range
from; 120ltr, 240Itr, 1100ltr, 13,000Itr and more. The smaller
sizes come in hard plastic while the larger storage
containers are made of metal. The location of the storage
container is based on building layout and type of housing
unit.

185

1JSTR©2014
Www.ijstr.org



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 3, ISSUE 9, SEPTEMBER 2014

Table 2: Waste-bin standard (Minimum number of waste-
bins required per property)

A RESIDENTIAL

. Required No of
S/n | No of Bedroom Quantity Waste-bin
1 1-2 Bedrooms 1 120ltrs
2 3-4 Bedrooms 1 240ltrs
3 Bungalow 1 240Itrs
4 Semidetached 1 240ltrs
Duplex
Small detached
5 Duplex 1 240ltrs
Large detached
6 Duplex 1 240ltrs
B COMMERCIAL
No of . Required No of
Sin person/office Quantity Waste-bin
1 1-9 1 240ltrs
2 10-24 1 1100ltrs
1100ltrs and
3 25-49 11 240ltrs
1100ltrs and
50-99 1.2 2(240ltrs)
100-299 2 2(1100ltrs)
2(1100tlrs,
6 Above 300 2,2 240ltrs)
C HOTELS
S/n | No of Rooms | Quantity | Required
Available No of
Waste-bin
1 1-9 1 1100ltrs
10-19 11 1100ltrs
and
240ltrs
3 20-49 2 2(1100ltrs)
4 50-99 3 3(1100Itrs)
5 100-299 3 3(1100ltrs)
6 Above 300 4 4(1100ltrs)

Source: AEPB, 2013

1.5.2 WASTE COLLECTION

At the time of this research, there are eleven private
companies contracted for waste collection in the city. House-
to-house waste collection is carried out with home owners
being responsible for placing their waste-bins in front of their
houses. Since waste segregation at source is nonexistent in
the FCT, the vehicles are not compartmentalized. The waste
is collected weekly or as arranged with the AEPB. Waste
collection has been a challenge for several years with
increasing generation rates, physical development, changes
in road networks, illegal structures, traffic conditions,
insufficient collection vehicles, traffic density, vehicle
conditions, hauling distance, collection time and collection
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1.5.3 WASTE DISPOSAL

It is evident that a majority of the residents rely on the AEPB
trucks for their waste disposal. Quite worrisome, however, is
the fact that a high percentage of the households and
commercial enterprises respectively still dump their wastes
in open spaces and at street corners. Recycling is usually
carried out by the informal sector and scavengers. Paper,
aluminum cans and glass are sort and some recycle
collectors go house to house to purchase recyclables from
home owners. In terms of disposal there is presently no
sanitary landfil in Abuja. The F.C.T. has four waste
dumpsites Mpape, Gosa, Ajata and Kubwa. Mpape dumpsite
was opened in 1989 and closed in 2005, spanning 16
hectares with waste depth of 15-30 m. Ajata dumpsite, still
active, was opened in 1999 and Kubwa dumpsite was
opened in 2004 but the Kubwa dumpsite was forced to close
due to odour and random fire outbreaks. The Gosa dumpsite
is also currently active. Opened in 2005 and is situated over
an approximate 90-hectares (222 acres) area. This site is the
largest and newest dump site where most of the waste from
the FCT is ultimately disposed. The dumpsites are
characterized by indiscriminate dumping on ground surface
without much ado about the implications to the immediate
environment as well as human health.

2 PROJECT METHODOLOGY

The methodology adopted for the study involved the
collection, collation and analysis of data (from both primary
and secondary sources) with a view to determine the usage
of waste-bins and the collection methodology within the
Phase 1 districts in the FCC. This involved both a desk study
and a field work. The desk study largely involved the
collation, review and analysis of reports, primary and other
secondary data, including maps, which are directly relevant
to the study. The field work involved the collection of primary
data on waste-bins, various land uses, billable nature of
properties, road widths, etcin the study area. First, The land
uses in the city were grouped into commercial, residential
and public uses and the field team moved from house to
house collecting all the geographic (coordinates of all waste-
bin points) and attribute data, filling them into Microsoft
Office Excel data sheet. Geographic data was acquired
through the use of Garmin Etrex 10 GPS, a handheld Global
Positioning Systems (GPS) equipment which was used in
acquiring the coordinate values of strategic points from the
study area which were used to reference the map.
Geographic data of the disposal points were also acquired.
The reference coordinate points are as follows:-

i Geo-referencing Reference Points

a. First reference point (Maitama junction)
333068.748mE, 1006958.001mN
b. Second reference point (Circular road by Yakubu

Gowon crescent)
337896.264mE, 1002023.171mN

C. Third reference point (Apo junction)
333819.552mE, 996910.724mN
d. Forth reference point (Hospital street)

331350.527mE, 999277.987mN
ii. Disposal Sites Reference points

routes. a. Gossa : 317199mE, 999038mN
b. Ajata: 341448mE, 987533mN
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Using the reference data above, the rasterized street guide
map was brought into its true earth coordinate (location) on
the computer system using the acceptable referencing
system. The Universal Traverse Mercator (UTM) with
reference to WGS 1984 datum, Zone 32N was used.
Afterwards the data was processed and inputted as
attributes in ArcGIS 10.1. The base maps were geo-
referenced and digitized and the attributes were overlaid on
the referenced base map. Figure 3 shows the procedure and
methodology adopted for the research. The data analyses
involved statistical analyses which include creating charts,
calculating averages and percentages as well as GIS
analyses such as creating attributes, buffers and overlays;
setting up parameters based on the acceptable standards to
enable query operations using GIS analytical tools.

—{ owmcouecnon ———{ seconoarroma |

[ primagy DaTA

[ KEYBOARD ENTRY H DATA ENTRY ]<—[ RASTERIZATION ]

GEOREFERENCING

—>| DIGITIZING AND
SHAPEFILE CREATION!
DATABASE CREATION

615 ANALYSIS/QUERY OPERATIONS |

Source: Researchers, 2013

DATA
PROCESSING

CHARTS AND TABLES I

Figure 3: Methodology flow chart

2.1 ANALYTICAL TECHNIQUES APPLIED

2.1.1 STATISTICAL TECHNIQUES

Statistical techniques applied in this project include;
summations, average calculations and percentage. The
Statistical analytical capabilities of the Microsoft software
were used to determine;

i. The average number of properties that have access to
solid waste-bins on a district basis and in the phase
one area as a whole. The percentage of property that
has access to waste-bins was also calculated.

ii. The average number of people in the households on a
district basis and in the Phase One area as a whole

iii. The percentage of properties with standard waste-bins
in the city.

iv.  The percentage of billable properties within the project
area

v. The percentage of indiscriminate dumping and high
activities in the city.
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2.1.2 GIS ANALYTICAL TECHNIQUES WERE USED TO;

i. Determine the number of properties per district with
standard waste-bin sizes

ii. Assess the distance of waste points to dump sites from
different districts.

iii. Produce colour coded maps (Choropleth map) to show
the efficiency/distribution of property waste-bin usage.

iv. Map the collection coverage of the waste collection
agents to find out the number of properties they service.

v. Assess the waste-bin usage according to the land uses

vi. Visualize the areas with high activity (that demand extra
efforts for waste collection) as well as plots with
indiscriminate and open dumps

vii. Assess the distribution of land uses in the city.

viii. Assess the availability and accessibility of waste-bins
for residents in various districts and in the FCC as a
whole.

The output of these queries are presented as tables, charts
and customized maps. This adoption of GIS for this research
is a step ahead of the conventional ways of presenting
results. No doubt, the use of a GIS makes it easy to
manipulate, update, edit and display results, thus creating
room for future analysis.

3 DATA ANALYSES, SPATIAL QUERIES AND

RESULTS
To achieve the aim and objectives of the research, the
following were analyzed.

3.1 AVERAGE WASTE-BIN ACCESSIBILITY

Table 3 shows that the average number of waste-bin
accessible to a property in the city is 1.7 waste-bins. This
implies that on average, a property in the FCC, be it
commercial, residential or public have access to onel.7 no
ofwaste-bins. Based on the findings, properties in the
Maitama has the highest waste-bin accessibility of 2.07
waste-bin per property and Wuse 1 district having the least
on average.

Table 3: Property waste-bin accessibility in the FCC

(Average)
Total
Total Properties | Total C\)laesr{ae gfe
District Properties | With Waste- | .
. . bin Per
Visited Waste- bins Propert
Bins perty
Asokoro 1473 850 1504 1.73
CBD 215 149 571 1.47
Garki 1&2 1620 1025 2126 1.58
Wuse 1 1714 1178 1845 1.46
Wouse 2 1713 909 1700 1.88
Maitama 1477 714 1089 2.07
All - 8212 4825 | 8835 | 1.7
Districts

Source: Field work, 2013

Also, according to the findings in Table 4, only 58.8% of
properties in the FCC have access to waste-bins; this
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implies that users in the CBD have the highest access to
waste-bins and properties in Maitama having the least.

Table 4: Percentage of waste-bin accessibility in each

district

Total gcr)(t)alerties Waste-bin
District Properties op Accessibility

visited | With 1 g5

Waste-bins

Asokoro | 1473 850 57.7
CBD 215 149 69.3
Garki 1
&2 1620 1025 63.3
Wuse 1 1714 1178 68.7
Wuse 2 1713 909 53.1
Maitama | 1477 714 48.3
All
Districts 8212 4825 59

Source: Field work, 2013

Furthermore, the percentage of properties that have access
to waste-bins in the city is 59% and 41% do not. Table 5 and
Figure 4shows Percentage of waste-bin accessibility in the
FCC.

Table 5: Percentage of waste-bin accessibility in the FCC

FCC %
58.7
Total properties with waste-bins 4825 6
Total properties without waste- 41.2
bins 3387 4
Total properties visited 8212 100

Source: Field work, 2013

Percentage Of Wastbin Accessibility In
The Federal Capital City

m PROPERTIES
WITH ACCESS T
WASTEBIN (%)

PROPERTIES
WITHOUT
ACCESS TO
WASTEBIN (%)

Source: Field work, 2013

Figure 4 Percentage of waste-bin accessibility in the FCC
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3.2 WASTE-BIN AVAILABILITY

According to Table 6 and figure 5Garki and Wusel districts
have the highest percentage of waste-bin availability in the
FCC and CBD, the lowest. This is so because Garki and
Wuse 1 are the most populated districts in the city and the
CBD is barely populated, where most of the few waste-bins
in the CBD are 1,100 litres high capacity bins. However, the
high percentage of waste-bins in these districts do not in turn
mean there is adequacy of waste-bins in those areas. The
research has shown that they are most deficient.

Table 6: Waste-bin availability in the FCC

District \-/rv(.)a::tle- Av\;f\\ilg Sbtlleltsl?% )
Bins
Asokoro 1504 17.1
CBD 571 6.5
Garki 1 &2 2126 24
Wuse 1 1845 20.9
Wuse 2 1700 19.2
Maitama 1089 12.3
All districts 8835 100
Source: Field work, 2013
Wastebin Availability (FCC)
12% 7%
H ASOKORC
CBD
GARKI 1 &2
WUSE 1
mWUSE 2
= MAITAMA

Source: Field work, 2013
Figure 5: Waste-bin availability in the FCC

3.2 AVERAGE HOUSEHOLD POPULATION

This is the average number of people per household on a
district basis and in the Phase 1 area as a whole. In the
absence of up-to-date information on the population of the
districts in the city, we used converging methods to estimate
the current population of the areas. We reviewed the
population data from the 1991 and 2006 census. The city
wa s | i sted as Omunicipal 6,
study. Guided by the United Nation Foundation (2012)
standard of six (6) persons per household in Nigeria and oral
interaction conducted by the field teams on residents in each
district, we arrived at an estimate of six persons per
household for the most of the households. We went ahead to
count the total number of households in each district,
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multiplying the total no of households by 6, we arrived at an
estimated population for each district. However, the different
districts have varying estimated population and total no of
household. Thus to arrive at the average household
population per district and for the FCC, we divided the
estimated population by the total no of households. Figure 6
shows the total number of households, estimated population
per district and the average number of persons per
household in each district. The result of the survey shows
that Asokoro district has an average household population of
six (6), Garki 1 & 2; seven (7), Wuse 1 district, the most
populated area has the highest average household
population of eight (8), Wuse 2; seven (7) and Maitama six
(6). CBD is totally non-residential, thus recording zero (0)
average number of persons per household.

40000
35000

30000
Aver

Hous
Popmﬁ%
in th %

5000
0

ASOK( CBD GARKI| WUSE| WUSE| MAITA
RO 1&2 1 2 MA

m ESTIMATED
POPULATION

ETOTAL NO. QF
HOUSEHOLL S2155 0 4891 | 4327 | 1752 | 1966

12707 0 31591 | 35470 | 12585| 12183

AVERAGE
HOUSEHOLD 6 0 7 8 7 6
POPULATION

Source: Field work, 2013

Figure 6: Average household population in the FCC

Furthermore, according to research findings, Table 7 shows
the proportion of persons to one waste-bin. The result of this
shows for each and all of the districts how available waste-
bins are for the residents. Wuse 1 recorded 19.2, the highest
proportion of persons per waste-bin and Asokoro the lowest
with 8.2 persons. ?|CBD is not calculated because of the
non-residential nature of the district. The FCC has a
proportion of 12.6 persons per waste-bin in general.
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Table 7: Proportion of persons to one waste-bin

Estimated | Total Proportion Of
District Household | Waste- | Person Per
Population | Bins Waste-bin
Asokoro 12707 1504 | 8.4
Chd? 0 571
Garki 1
&2 31591 2126 | 14.9
Wuse 1 35470 1845 | 19.2
Wuse 2 12585 1700 | 7.4
Maitama 12183 1089 | 11.2
Al 104536 | 8264 | 12.6
Districts

Source: Field work, 2013

3.3 DISTANCE TO DUMPSITES

We assessed the distance of waste points to dump sites
from different districts. We also went further to assess the
distance of the dumpsite to human activities. According to
our route calculations, Asokoro and Garki Districts have the
shortest distances to Ajata, thus it would be more
economical if these districts utilize this dumpsite. Asokoro
also has the farthest distance to Gosa, as well as Maitama.
Wuse 1 and Wuse 2 on the other hand are closer to Gosa,
with distances of 14.267km and 16.324km respectively.
Table 8 shows the distance to both Ajata and Gosa
dumpsites away from all the districts. However, the distance
of the dumpsites to the FCC seems too far, ranging from 13
to 21kms, thus causing the government to spend more on
haulage. One of the waste collection contractors stated that
an average of N30,000.00 (187USD) is spent on diesel per
day. This no doubt will in turn affect the number of times
waste is collected in the city. Figure 7 shows the average
distances from the City to the dumpsites, Gosa been the
farthest with an average of 17.29Kms.

Source: Google, 2013

Figure 7 : Satellite imagery showing FCC dumpsites.

Adopting the standard of the Department of Environment
and Conservation of the government of Newfoundland and
Labrador (2010), the separation distance from dumpsite
property boundary to residential, industrial, commercial and
institutional land uses must not be less than 1.6km. The
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Gosa and Ajata dumpsites are kilometers away from the city,
but not from other humans alike. At the time of this survey, it
was noticed that human activities were catching up with the
dumpsites from the settlements around the area. The Ajata
dumpsi t ediie is snor@ worrisome as the site is
juxtaposed amongst settlements and by an access road
linking two areas. Considering the standard stated earlier,
the dumpsites distances are less than the standard
separation distance. This should be a concern for the Board.
Figure 8 and figure 9 are satellite imageries showing the
dumpsites in relation to the teeming human developments
around them and the buffer distance of the dumpsites to
human settlements.
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Figure 8: Satellite imagery showing the Ajata dumpsite
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Figure 9: Satellite imagery showing the Gosa dumpsite

Table 8: Distance to dumpsites (Km)

Dumpsite Dumpsite Distance
District Distance (Ajata) | (Gosa)
Asokoro 13.356 20.193
CBD 15.739 17.148
Garki1 &2 | 13.624 17.508
Wuse 1 17.721 14.467
Wuse 2 18.316 16.324
Maitama 18.661 18.106

Source: Field work, 2013

3.4 WASTE-BIN EFFICIENCY
A multi-criteria query was carried out in the GIS environment
to determine the number of properties in the districts with

ISSN 2277-8616

standard waste-bin sizes. The approved standard number of
waste-bins required for a property in the Federal Capital City
was acquired from the Solid Waste Department of the Board.
The aim of the query was to determine the areas that are
deficient as well as efficient. According to the Board, on
average, a residential property should have 1no of 240
litreswaste-bin, a commercial property should have 1no of
1100 litres and hotels, an average of 3no of 1100 litres. From
Table 9, findings have shown that out of all the 215
properties in the CBD, 125 have standard waste-bin sizes,
compared to Wuse 2 which has only 600 properties with
standard waste-bins out of 1713.In a nutshell, the FCC has
higher number of properties with substandard waste-bins,
compared to the properties without and with standard waste-
bins. See figure 5.10 and Table 10 The efficiency/distribution
of waste-bin usage in the city is best shown with a
choropleth map in figure 11. This map provides a
visualization of all the properties that do not have waste-
bins, properties that have waste-bins (less than the standard
sizes) and the properties with standard waste-bin sizes. The
waste-bins are colour coded to show the areas that are
efficiently served and otherwise.

Table 9: Properties with standard waste-bins in the FCC

Total
Properti
es Total Properties with Standard
District Visited Waste-bins in all the Land-uses
Reside | Comm | Publi
ntial ercial c Total
Asokoro | 1473 608 13 26 647
CBD 215 0 70 55 125
Garki 1
&2 1620 608 93 41 742
Wuse 1 1714 612 85 41 738
Wuse 2 1713 476 111 13 600
Maitama | 1477 454 40 31 525
337
Total 8212 2758 412 207 7
NOTE: APubl i co her e include
educational and government facilities

Source: Field work, 2013

Table 10: Waste-bin usage efficiency in the FCC

Total Total
Properties Properties Total
With With Sub- Properties
Standard Standard Without
District Waste-bins Waste-bins Waste-bins
Asokoro 647 228 598
CBD 125 44 46
Garki 1
&2 742 331 567
Wuse 1 738 459 517
Wuse 2 600 319 794
Maitama 525 189 763
Total 3377 4835 3285
Source: Field work, 2013
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Wastebin Efficiency in the FC(
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Source: Field work, 2013
Figure 10: Waste-bin efficiency in the FCC
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Figure 11: Map showing waste-bin efficiency in the FCC

3.5 WASTE COLLECTION AGENTS COVERAGE

AEPB provided us with information on the waste collection
agents servicing the districts in the city. With this information
we summed up and queried the number of properties they
service. There are eleven (11) private agents servicing the
city and their extent of coverage is delineated according to
the districts with some districts been managed by two (2)

ISSN 2277-8616

contractors. Table 11 shows the waste collection agents, the
districts they cover and the land coverage in area of their
activities. Attached as figure 12 is a map showing the waste

collection agents6é coverage
Tablell:Wast e Coll ection Agent
(FCC)
Land
Properties | Coverage I
Agent Covered (Area In District
Km2)
Sole SCISSOTS | 4 473 11.762 Asokoro
Ventures Limited )
Laurmann and Central
Company Limited 215 18.482 Area
Environmental
Systems 4.645 Garki 1
International
Limited
Global Green | 1620
Services
&Primerose 5.666 Garki 2
Enterprises Nigeria
Limited
Cosmopolitan
Cleaners  Nigeria | 1477 12.575 Maitama
Limited
Anetor  Industries
Nigeria Limited,
Alba Nigeria
Limited and | 1714 6.923 Wouse 1
Environmental
Expressions
Limited
Inex Cleaners
Limited ~ — and | ;4 5.423 Wuse 2
Interproject Nigeria
Limited
Source: AEPB 2013
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WASTE COLLECTION AGENTS COVERAGE AREA
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. Figure 13: Waste-bin usage according to land-uses in the
FCC

3.7 LAND-USE DISTRIBUTION IN THE FCC

Table 12 shows the distribution of land-uses in the FCC. The
plots that are either open spaces or with properties under

construction were also distinguished.
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Figure 12: Map showing waste collection agentsd properties
coverage

3.6 WASTE-BIN USAGE ACCORDING TO LAND-
USES

To assess the waste-bin usage according to the land-uses,
we queried the database to arrive at the number/sizes of
waste-bins the land-uses possess in all the districts. This
assessment would not only determine the land-uses that
possess more or less waste-bins but also give an insight into
the land-use that generates more waste. According to the
findings, the 240 litres is the most used bin size and the
residential land-use possess more bins that other land-uses.
This is not a surprise as the city is more residential in nature.
The 1100litres are very few and predominant in public areas
such as recreational, educational, religious and government
facilities. Figure 13 shows the usage for the FCC as a whole.
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Table 12: Distribution of land uses in the FCC

Open

. Govt/ . Space/

R o O o D S
Use Constr

uction
Asokoro 910 53 102 11 9 4 168
CBD 0 73 89 0 4 6 20
Garki 1 &2 900 263 71 12 8 12 32
Wuse 1 1107 273 42 12 16 14 10
Wuse 2 1009 471 97 5 3 5 42
Maitama 904 202 79 12 3 10 166
Total 4830 1335 480 52 43 51 438

Source: Field work, 2013

3.8 INDISCRIMINATE DUMPING

During the data collection stage, a number of properties with
indiscriminate dumping and open dumps were discovered.
Most of these were as a result of bad waste-bins, insufficient
bins and lackadaisical attitude of the residents. Most other
residents blamed the indiscriminate dumping on the frequency
of waste collection. Table 12 shows the number of open dumps
discovered in the districts at the time of the survey. The
accompanying chart in Fig 14 shows that Wusel district has
the highest percentage of open dumps in the city while Central
Business District has the least.

Source: Field work, 2013

Figure 14: Atypical scene of indiscriminate dumping (open
dump) in the FCC

Table 12: Indiscriminate dumping (open dumps) in the

FCC
District Open Dumps
Asokoro 23
CBD 9
Garki 1 &2 36
Wuse 1 69
Wuse 2 14
Maitama 12
Total 163

Source: Field work, 2013

Indiscriminate Dumping (Open
Dumps) in the FCC (%)

9%
6% & ASOKOR
’ mCBD
® GARKI 1
&2
= WUSE 1

Source: Field work, 2013
Figure 15: Indiscriminate dumping (open dumps) in the FCC

3.9 HIGH ACTIVITY AREAS

These are areas that have high human activities, mostly
commercial and commuter movements. These areas no doubt
demand extra efforts for waste collection as there are cases of
littering, open dumps and other environmental menace in such
areas. Table 13 and Figure 15show the number of such areas
in the districts and the percentage of high activity areas in the
city respectively. According to the survey Wuse 1 district has
the highest percentage of high activity areas and Asokoro the
lowest. The FCC map attached as Figurel6 is acolour coded
map showing the location and coverage of open dumps and
high activity areas in the city.
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Table 13: High activity areas in the

FCC
District High Activity Areas
Asokoro 3
CBD 8
Garki 1 &2 61
Wuse 1 140
Wouse 2 125
Maitama 79
Total 416

Source: Field work, 2013

HIGH ACTIVITY AREAS IN THE 204
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19% 15%
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30% 33%

Figure 17: Map showing open dumps and high activity areas

Source: Field work, 2013

in the FCC.
Figure 16: High activity areas in the FCC. Table 14: Billable properties in the FCC

Total Non-Billable
Properties | Total Billable | Properties

istrict Visited Properties

Asokoro | 1473 1309 164

CBD 215 193 22

Garki 1 158

&2 1620 1462

Wusel | 1714 1629 85

Wuse 2 | 1713 1561 152

Maitama 1477 1354 123

Total 8212 7508 704

Source: Field work, 2013

3.10 BILLABLE PROPERTIES

Billable properties are the developed properties that have the
capabilities of generating wastes. Occupants of these
properties are required to pay certain amount fee to enable
evacuation of their wastes. The result of the survey in Table 14
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