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Abstract: Field surveys using questionnaires and interviews on the magnitude of pollution from municipal solid
wastes (MSW) and farmyard manure (FYM) were carried out in eleven major cities of Southwestern Nigeria.
Samples of substrates were collected for physical analyses. An average of 0.58 kg per person-day of wastes
was generated 80 % of which was biodegradable in the study area and 74 % of the MSW reach public dumps.
Majority (78 %) of users were willing to separate biodegradable fraction of MSW at source. There were enough
MSW and FYM to support an organic fertilizer industry in the study area.
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INTRODUCTION poultry farmers in urban centres due to air pollution from

Long-term  soil  management  studies  in  Nigeria Even though such practice contravenes public health
have   demonstrated   that  intensive  cultivation  often regulations, poverty [of the populace] and corruption
lead  to  rapid  soil physical degradation and drastic and/or lack of political will [by regulating officials] have
decline in soil productivity, even with fertilizer gradually ‘allowed’ such illegal practice to thrive in
application .  The  factor  most  implicated  in  this  is proximity to residential premises with the possible high[1-4]

soil organic matter content, which has been shown to risk of zoonotic and gastrointestinal tract infections to
decline very rapidly in Nigeria soils under intensive both farmers and neighbours.  Lack of statistical data of
cultivation . The characteristic low organic matter both the actual population served and quantity and[5, 6]

content of Nigerian soils, coupled with its rapid rate of quality of wastes produced and removed that are essential
dissipation under cultivation suggests that Nigerian soils for policy formulation and engineering design has been
may be poorly adapted to continuous cultivation; unless identified as a major problem accounting for failure of
a reasonable amount of organic matter can be maintained management programmes from independence to the
in the soil. Adepetu  opined this was especially so present in Nigeria. [2,3]

because the clay content of Nigerian soils is dominated This study is part of a commissioned project in 1997
by low activity clays (LAC). with the following objectives:

The inability of succeeding Federal, State, or
Local/Municipal governments in Nigeria to prevent (I) to determine the types, quantities, quality and
environmental pollution resulting from municipal solid availability of organic wastes in MSW and FYM in
wastes (MSW) has proved to be a major national cities across Southwestern Nigeria; 
embarrassment with heavy toll on the nation’s health and (ii) to develop an effective means of converting these
resources . Another source of environmental pollution is wastes into organic fertilizer as an integrated method[7]

farmyard manure (FYM) from both livestock and poultry of pollution control;
resulting from urban agriculture. Poultry manure (PM) in (iii) to determine the effectiveness of the compost alone
particular had resulted in litigation from neighbours of or its beneficiated form as organic fertilizer on

such ventures. 
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selected crops  and a means of soil improvement in fraction was weighed on a Laboratory digital scale
the study area; and balance and recorded. The average of each fraction was

(iv) to use the results in (ii) and (iii) to plan an organic determined. Community leaders and the public had been
fertilizer industry as a means of improving farmlands given adequate notice and their consent received for field
for agriculture in the study area. interview and sampling of wastes brought for disposal. 

The present work reports the work done on objective the Public Health Departments, or Government Agencies
(i) and a recent field data collection as tools for planning charged with the responsibility for MSW management as
an organic fertilizer industry. well as the problems confronting the managers were

MATERIALS AND METHODS the surveyed government and non-governmental [private]

Eleven sample towns, with varying economic, social (2004) from the Lagos State Waste Management Agency
and industrial development levels in Ekiti, Ogun, Ondo, (LAWMA) as control, which so far is the most organized
Osun and Oyo States were surveyed to assess the types, and well equipped MSW Management Agency in Nigeria
quantities, quality, and availability of MSWs and FYM in that has weighbridges for quantifying wastes taken to its
cities across Southwestern Nigeria. Two types of disposal sites.
Questionnaires were used to elicit information from
members of the public in the study areas on both MSW RESULTS AND DISCUSSIONS
and FYM generation, while a third questionnaire was
administered to officials/agencies responsible for MSW The wastes in all the sampled communities were
management in the study areas. The responses to the sorted into six types as shown in Table 1. The waste
questionnaires were collated and analyzed using generation rate of 0.58 kg per person -day was higher than
statistical methods. the 0.50 kg per person-day reported in LAWMA and the

The second stage of the study involved field average of 0.49 kg person-day determined in the early 80s
collection of waste materials brought for disposal using in 15 cities across Nigeria by the Federal Ministry of
randomized sampling of the users as pre-determined from Housing and Environment (FMHE) . The bulk of the
a table of random numbers before going to the field. A wastes in the study comprised biodegradable wastes that
maximum of 20 samples was decided to be collected at were 79.3 % of the total generated. Of this 0.34 kg per
each dumping site on each collection date. From the table person-day, which was 60 % of total generated or 74.3 %
of random numbers, the first two digits of the set of five of the biodegradable wastes, reached the dumping sites.
two-digit figures was decided upon. Such digits outside The rest of the wastes were self-disposed around living
the range of 01 to 20 were skipped. Such skipped numbers premises by burning or burial (Table 2).
are the number of users whose wastes were not sampled  From the field interview and survey, almost all the
before the next ‘grab sample’ is collected from the next wastes generated may reach the disposal site if regular
randomized user. This approach was adopted because and efficient waste collection program were put in place
there were no weighbridges in the disposal sites in the and/or if public waste dumps were sited within one
surveyed cities or was there accurate population data quarter of a kilometer from users. The typical family size of
available. six persons was in agreement with an earlier study . Some

The average household population was part of the factors that influence the wastes management practice of
questions asked respondents in the surveyed areas. The the survey areas include social, cultural, and
sampling was conducted in three to five dumping sites in geological/topological factors. Capital cities (Ado-Ekiti,
each city, depending on the size and spatial spread of the Akure, Abeokuta, Osogbo and Ibadan) and local
community and the dumping sites. government headquarters towns enjoyed privileges of

The MSW samples were collected in polythene sacks infrastructural provisions including refuse vans and
of known weight and the total content was weighed after related services. 
sealing with a field scale. The contents of each sack was Since  the  bulk  of  MSW  was  garbage, those
poured out and sorted manually into its physical claiming  burning  of  the  wastes  may actually imply
constituents, such as paper, plastic, glass, metals, illegal  dumping  into  unauthorized  places  such  as
garbage, grit, etc. in the Environmental Engineering drains  and  vacant  plots.  Igede  Ekiti,  Ode-Omu  and
Laboratory of the Department of Civil Engineering, Iyin Ekiti are farming rurban communities where the
Obafemi Awolowo University, Ile-Ife, Nigeria. Each economy   of   MSW   management   may  favour 

The equipment, vehicles, and personnel available to

elicited from the third questionnaire. The responses from

agencies were compared with the data obtained recently

[8]

[7]
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Table 1: Average composition of Solid Wastes generated in eleven Southwestern Nigerian cities
City Solid Wastes constituents (%) Total  Wastes ( kg /person –day) 

------------------------------------------------------------------------------------------------------ -----------------------------------------------------------
Garbage Paper Sand/grit Plastics Glass Metal scraps Wastes Bio- reaching

Generated degradable dumps
Abeokuta 57.8 26.2 3.4 8.7 2.2 1.6 0.60 0.44 0.30
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ado- Ekiti 60.4 21.4 11.5 4.3 2.2 0.2 0.71 0.58 0.33
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Akure 59.5 15.5 11.0 1.7 6.3 7.2 0.54 0.40 0.36
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ibadan 64.9 14.2 6.5 9.9 1.7 2.9 0.71 0.55 0.54
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Igede-Ekiti 58.1 19.3 17.7 3.6 1.1 0.2 0.60 0.46 0.29
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ijebu-Ode 58.7 19.6 4.7 14.7 1.8 0.5 0.56 0.44 0.42
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ile-Ife 77.9 5.3 7.5 7.3 1.1 0.8 0.46 0.38 0.21
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Iyin-Ekiti 60.9 15.3 18.6 14.0 0.8 0.4 0.42 0.32 0.20
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ode-Omu 47.8 37.7 12.3 1.2 0.4 1.4 0.59 0.51 0.35
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Osogbo 58.2 17.8 9.9 12.1 0.6 1.4 0.55 0.42 0.40
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Oyo 62.1 18.5 4.3 10.6 1.4 3.1 0.63 0.51 0.32
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 60.5 19.1 9.8 7.1 1.7 1.8 0.58 0.46 0.34

Table 2: Distribution of Mode of Wastes Management Practice in Premises
City Mode of management at source of generation (%)

-----------------------------------------------------------------------------------------------------------------------------------------------
Self-Cleaning Total Removal from premises Total
---------------------------- -------- --------------------------------------------------------------------------- --------
Burning  Burial    Tipping at Private collection Public refuse

dump agemcy crew
Abeokuta 6.9 2.9 9.8 86.2 3.4 0.6 91.2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ado- Ekiti 41.0 1.6 42.6 53.7 0.5 3.7 57.4
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Akure 23.0 7.8 30.8 42.9 20.3 6.0 69.2
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ibadan 0.5 - 0.5 65.5 34.0 - 99.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Igede-Ekiti 35.0 1.7 36.7 61.7 - 1.7 63.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ijebu-Ode 7.0 0.5 7.5 91.0 1 0.5 92.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ile-Ife 43.5 0.5 44.0 54.5 1 0.5 56.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Iyin-Ekiti 38.7 - 38.7 61.3 - - 61.3
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ode-Omu 30.0 - 30.0 70.0 - - 70.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Osogbo 4.0 1.5 5.5 93.0 1.5 - 94.5
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Oyo 35.5 1.5 37.0 56.5 5.0 1.5 63.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 24.1 1.6 25.7 66.7 6.1 1.3 74.3

beneficial reuse as feed to domestic animals and/or prepared to adopt the double-bin storage system, in
conversion into organic fertilizer.  which biodegradable (organic) wastes would be sorted

The study suggested that 78 % of respondents were and stored separately from non- biodegradable trash.
willing to pay for prompt, efficient waste collection and Waste sorting or partial treatment at source would
disposal (Table 3) indicating the eagerness of the people substantially reduce processing cost of organic fertilizer
to remove wastes from their premises to disposal sites. and also restore value to other valuables such as paper,
Majority (64 %) of the respondents in the 11 cities were glass, metals and plastics. This findings was in agreement
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Table 3: Percent of respondents by the amounts they are willing to pay for waste collection/disposal in a month
City Amount (N per month)

-------------------------------------------------------------------------------------------------------------------------------------------------------------
None <30 31 –60 61 – 90 91 – 120 >120

Akure 18.1 46.8 25.4 8.3 1.4 -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ibadan 21.8 44.9 29.5 3.8 - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ijebu-Ode 27.0 50.5 18.5 4.0 - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Ile-Ife 30.1 40.0 25.0 0.7 2.3 1.9
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Osogbo 22.1 53.0 21.7 3.2 - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Oyo 13.0 42.5 34.5 3.0 3.5 3.9
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mean 22.0 46.3 25.8 3.8 1.2 1.0

Table 4: Projected biodegradable solid wastes generated from domestic Table 5: Main sources of municipal solid wastes (MSW) in Southwestern
activities in some cities and States of Southwestern Nigeria Nigeria

City /State Population Biodegradable Wastes City Sources of Wastes (%)a

(year 2003) (mT per year) --------------------------------------------------------------------------
City
----------------------------------------------------------------------------------------- Abeokuta 73.8 17.5 8.2 0.5
   Akure 316,925 46,271 ----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------- Ado- Ekiti 78.9 14.3 4.1 2.7
   Ibadan 1,650,806 333,050 ----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------- Akure 70.3 18.6 6.3 4.8
   Ijebu-Ode 330,799 54,773 ----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------- Ibadan 66.1 20.3 2.2 11.4
   Osogbo 253,430 38,852 ----------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------- Igede-Ekiti 75.5 11.0 12.4 1.0
   Oyo 371,355 69,128 ----------------------------------------------------------------------------------------------
State
-----------------------------------------------------------------------------------------
   Ogun 3,157,035 483,973
-----------------------------------------------------------------------------------------
   Ondo (now Ondo + Ekiti) 3,933,818 660,488
-----------------------------------------------------------------------------------------
   Osun 2,974,547 455,999
-----------------------------------------------------------------------------------------
   Oyo 4,710,752 722,158
-----------------------------------------------------------------------------------------
Nigeria 120.0 million 18.43 x 10  mT/year6

Population based on data from UNICEF (2003)a

with an earlier work by Adewumi and Fajewonyomi  in[7]

which randomly selected volunteers at the Obafemi
Awolowo University Staff Quarters and in Ile-Ife
Community stored domestic wastes in separate bags while
the garbage wastes were collected twice a week and the
trash at the end of the four weeks. In that study the
volunteers agreed there was less offensive odour and fly
nuisance in their premises but complained the double bin
system was a bit labour intensive. Table 4 showed there
was sufficient quantity of organic wastes to support
organic fertilizer production plants in cities across
Southwestern Nigeria based on projected population
data .[9]

A recent study  showed that population censuses[10]

in Nigeria since independence are political exercises in
which the real population estimate in the South was
generally lower by about 30 % while that of the North was

Domestic Commerce Agriculture Industrial

Ijebu-Ode 79.5 14.0 3.5 3.0
----------------------------------------------------------------------------------------------
Ile-Ife 67.4 28.4 1.0 1.1
----------------------------------------------------------------------------------------------
Iyin-Ekiti 79.6 2.2 11.6 6.6
----------------------------------------------------------------------------------------------
Ode-Omu 91.2 1.8 5.9 1.1
----------------------------------------------------------------------------------------------
Osogbo 68.2 23.5 2.1 6.2
----------------------------------------------------------------------------------------------
Oyo 90.5 6.5 2.0 3.0
----------------------------------------------------------------------------------------------
Mean 76.5 14.4 5.4 3.7

jerked up by about the same percent. Adewumi  had[11]

therefore suggested two types of population figures for
Nigeria, the political population as released by organs or
agents of the Federal Government and a policy
population that is needed for engineering design of
infrastructures in each part of the country. For the study
area therefore the policy population would be 1.30 times
the values for the States in Table 4. This is to avoid
under-estimation of users of any facility or infrastructure
that is population dependent.

Table  5  shows the main sources of MSW in the
study  areas.  The Agricultural wastes are those from
urban agricultural practices. Analysis of Livestock
Wastes   survey   data  showed  that  livestock  farms
often  keep  a   combination of animals, but mostly
poultry.  For  instance,  53  %  of  the  farms  in  and 
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Table 6: Analysis of solid wastes management methodology by Government  and Private Agencies in the study area
S/No Parameters Surveyed % Respondents LAWMA (O-E)2

         (O) (E)    E
-----------------------
Govt  Private 1

1 Source(s) of Fund: 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
i. Government subvention  100 100 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
ii. Internally generated revenue 100 100 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 Qualified personnel?: 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
i. Post graduate degree 40 0 70
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
ii. First degree 20 50 30
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
iii. related HND 40 50 0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
iv. unrelated HND/NCE 20 - 0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 Common ailments of Crew:
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Chest infection 0 50 33
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Food borne diseases 20 0 67
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Water –related diseases 0 0 0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 Staff  Medical Facilities: 100 50 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
  ,, Health/Life Insurance: 0 0 0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 Equpt. /Vehicles for SWM:
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Refuse Vans Conditions:
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Good 44 75 70a

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Under Repairs b52 25 10
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Unserviceable 4 - 20
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 Vehicles on standby 10 0 15c

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Zoning of SWM operations: 80 0 100

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 Major Handicaps:

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Inadequate vehicles 80 50 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Inadequate fund 100 100 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Lack of Spares 80 0 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Lack of personnel 60 50 33
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Poor circulation layout 100 100 100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

9 Facilities for SWM:
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Sanitary Landfill 0 0 0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Incinerators 0 0 0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Open burning 20 0 25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Open Dumping 80 100 75
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weighing MSW 20 0 75
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Table 6: Continued
10 Desire MSW recycling/reuse facilities? 40 0 67

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 Need consultancy for increased revenue from SWM 80 100 100

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 Mean waste (kg/ person-d) 0.58 0.5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total (jx) 730 923
Mean 42.94 54.29
P  =  j(O-E)  / E ( = 3.84) 42.94 54.29 2.372     2

1, 0.05

The data from government agencies were used in the statistical analysis since a government also set up LAWMA.1

around Ibadan keep poultry, while 17.5, 15.5 and 2.5 % to practice outright disposal. 
keep   sheep/goats,   pigs,  rabbits  and  cattle The idea of reuse and/or recycling was subtly
respectively.  The livestock manure yield of Ibadan rejected or viewed as unworkable even without
metropolis   was  estimated  at  52  metric  tonnes  per appreciating their advantages. The major sources of
week  of  which  poultry  manure  was  45mT/week (85 %). MSW management problems in the study area in
Manure yield per farm varied from less than 150kg to particular and Nigeria generally include :
about 1.5mT per week.

The wastes in all the cities surveyed, like in other (1) The misconception by policy makers that whatever is
cities in Nigeria, are taken to refuse dumps or public imported is the best for Nigeria. This is in the light of
depots but mostly there were not enough vehicles and acquisition of equipment and vehicles that were
personnel to effectively cope with the daily burden even designed based on the city layout plans, and
by LAWMA in Lagos State (Table 6). Some cities have seasonal variations in characteristics and quantum of
private agencies involved in the collection of MSW MSW in another culture which contradicts the
essentially domestic wastes for disposal at approved anthropometric size of major users [which are
disposal facilities. Most of the managers of MSW children], the culture of the people and
complain of lack of adequate vehicles, fund, and characteristics and volume in Nigeria;
personnel as hindrances to effective management of (2) Apart from a few naturally laid-out cities such as
MSW. Most private collectors had no problem with Ilesa in Osun State, most houses are not reachable
unserviceable vehicles because these were rented from with vehicles, there are no service routes, etc;
other Enterprises in most of the cases. In such cases, the (3) Even where the houses are accessible there are
burden of maintenance lied with the vehicle owners. usually not enough vehicles and staff to remove all

From Table 6, and the other Tables, the viability of the wastes generated (Table 6);
setting up a SW management services could be deduced (4) Lack of statistical data on the type, volume and
from the inherent problems of heaps of uncollected seasonal variations of MSW; 
wastes in most premises and public places.  The Chi- (5) Most importantly, MSW management and even
square analysis of the operations and problems of public health services in developed countries is a
majority of the government parastatals and LAWMA dynamic system but this had remained static here in
used as control showed that these parameters were not Nigeria; and
significantly different at 5 % confidence level from one (6) Lastly but not the least, is the lack of maintenance
another  (X  = 3.84 tabulated > 2.37 calculated in culture and heavy dependence on fossil-fuelled2 

 1, 0.05

Table 6). Where there was no difference in the observed equipment and vehicles that allocated funds cannot
and expected values the response was not used in the maintain (Table 6).
analysis. The agencies all wanted to learn how to generate
more revenue from MSW management but ironically  The  authors  identified  the  need  for  a  paradigm
about one half (40 %) of the government agencies and all shift   from   present   wastes  collection  for   total
the private enterprises did not desire to have a disposal approach to a Total Wastes Management
recycling/reuse facility developed. This may not be a (Reduce  at  source,  Reuse  or  Recycling system) of
paradox as such but the reality of insufficient fund MSW  and  farmyard manure (FYM) as a management
allocated to Public Health Services in Nigeria and the solution  for  Nigeria.  Such shift would require
natural resistance of people to changes. MSW partitioning  and  zoning of each city into management
management in all the surveyed cities and the zones  with  a  MSW  processing  or  collection  point at
management agencies in Nigeria practiced and are trained the centre of a 250-500 m radius inscribed zone.

[12]
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Such model for decentralization of MSW 2. Adepetu, J.A., 1994. Soil fertility management and
management stratagem would require hand-drawn light sustainable farming system for  NALDA projects. A
carts (the type presently in use in Lagos State) for wastes paper presented at National Lands Development
collection and transportation from premises. Houses or Agency (NALDA) Soil Management Workshop,
premises in a city would be divided into management Minna..
zones to be serviced by a MSW processing plant. 3. Adepetu, J.A., 1997. Soil and Nigerian food security,
Adewumi  had shown that such decentralized MSW Inaugural lecture series 119, Obafemi Awolowo[12]

management zones had been in use and effective in the University, Ile-Ife, Nigeria.
pre-independent and early post- independent Nigeria 4. Aina, P.O., 1979. Soil changes resulting from long-
especially in the old Western Nigeria. term management practices in Western Nigeria.

Such zones then had an adobe-domed incinerator Journal of Soil Science Society of America, 43:173-
constructed by Health officials as the main management 177
facility, with drying floors close to the incinerators. 5. Adepetu, J.A. and R.B. Corey, 1975. Organic
Instead of incinerators, the new MSW facilities would phosphorus as a predictor of plant  available
have a refuse sorting machine and storage facilities for phosphorus in soils of Southern Nigeria. Soil
sorted paper, glass, metals and plastics, composting Science, 122(3): 159-164.
facility for biodegradable wastes that constituted the bulk 6. Adepetu J.A. and R.B. Corey, 1977. Changes in N
of the wastes in this study or biomethanation in digester and P availability and P fractions in Iwo soil from
tanks. Whatever cannot be recycled or reused or Nigeria under intensive cultivation. Plant and Soil.
converted to some other useful products would be taken 46:309-316
to a final disposal site. Invariably such rejects would have 7. Adewumi, I.K. and B.A. Fajewonyomi, 1997. “ Design
a negligible volume compared with the initial volume of considerations for Municipal Solid Wastes Silos in
wastes entering the processing plant. developing countries”, Journal of School Health

Conclusion: There are enough biodegradable wastes in 8. FMHE, 1982. (Federal Ministry of Housing and
the study areas to support production of organic fertilizer.
Users are also willing to pay for collection and separate
garbage from trash to enhance further processing of
wastes. It is important to determine the chemical and
physical characteristics of the MSW and FYM and the
conditions of processing these into organic fertilizer that
could improve soil conditions better than the mineral
fertilizer presently in common use in Nigeria. 
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