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Abstract
Illegal dumpsites are common in Nigerian cities and these wastes are 
one of the significant contributors of greenhouse gas emissions 
(GHGEs). The study was designed to characterize GHGEs from the 
wastes as obtained from selected illegal dumpsites in Ibadan 
Southwest, Nigeria. Three dumpsites were randomly selected from the 
high (Okefoko), medium (NTC Joyce B) and low (Iyaganku GRA) 
density areas. Two most critical GHGEs (carbon dioxide, CO  and 2

methane, CH ) were estimated. Values of CO  measured three times per 4 2

week at specific periods of the day for 12 weeks during the months of 
January to April, 2011in parts per million (ppm) using a Telaire 7001 
connected to a HOBO U12 data logger (Onset Corp, Bourne, MA). The 
CO  values obtained were compared with available USEPA guideline 2

limits (300 – 400 ppm). Short-term CO  concentrations ranged from 2

212-580 ppm for Okefoko, 224-1157 ppm for NTC Joyce B and 240-
548 ppm for Iyaganku GRA. Highest (1157 ppm) CO emission was 2 

recorded at the medium density area between 8 and10 am. The highest 
otemperature (39.4 C) was also recorded in the medium density area in 

the morning. The percentage composition of CH  in the total potential 4

gas emissions from the dumpsites in the high, medium and low density 
areas were 0.000158 Gg/yr., 0.000026 Gg/yr. and 0.000012 Gg/yr. 
respectively. Levels of CO  near dumpsites were within guideline 2

limits, while CH  exceeded guideline limits. Evacuation of waste from 4

illegal dumpsites to authorized locations for recovery of GHGEs and 
material recycling should be promoted in urban areas of LDCs.

Variations spatiales des émissions de gaz greenhouse dans les 
décharges illégales à Ibadan, au Nigéria

Abstrait
Les décharges illégales sont courantes dans les villes nigérianes et ces 
déchets sont l'un des principaux contributeurs aux émissions de gaz 
greenhouse. L'étude visait à caractériser les émissions de gaz 
greenhouse provenant de déchets dans des décharges illégales 
sélectionnées dans le sud-ouest d'Ibadan, au Nigéria. Trois dépotoirs 
ont été choisis au hasard dans les zones de densité élevée (Okefoko), 
moyenne (NTC Joyce B) et faible (Iyaganku GRA). Deux GHGES les 
plus critiques (dioxyde de carbone, CO2 et méthane, CH4) ont été 
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estimés. Les valeurs de CO2 ont été mesurées trois fois par semaine à 
des périodes spécifiques de la journée pendant 12 semaines, de janvier 
à avril 2011, en parties par million (ppm) à l'aide d'un Telaire 7001 
connecté à un enregistreur de données HOBO U12 (Onset Corp, 
Bourne, MA). Les valeurs de CO2 obtenues ont été comparées aux 
limites indicatives disponibles de la USEPA (300 à 400 ppm). Les 
concentrations de CO2 à court terme allaient de 212 à 580 ppm pour 
Okefoko, de 224 à 1157 ppm pour NTC Joyce B et de 240 à 548 ppm 
pour Iyaganku GRA. L'émission de CO2 la plus élevée (1157 ppm) a 
été enregistrée dans la zone de densité moyenne entre 8 h et 10 h. La 
température la plus élevée (39,4 ° C) a également été enregistrée dans 
la zone de densité moyenne le matin. La composition en pourcentage 
du CH4 dans les émissions de gaz totales des dépotoirs dans les zones 
de densité élevée, moyenne et faible était de 0,000158 Gg / an, 
0,000026 Gg / an. et 0,000012 Gg / an. respectivement. Les niveaux de 
CO2 près des dépotoirs étaient dans les limites recommandées, alors 
que le CH4 dépassait les limites recommandées. L'évacuation des 
déchets des dépotoirs illégaux vers des sites autorisés pour la 
récupération des GHGES et le recyclage des matériaux devrait être 
encouragée dans les zones urbaines.



Figure 1: Map showing the Selected Dumpsites in the Study Area
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Table 2: Nature of activities at the waste dumpsites in the three density study locations
              in Ibadan, Nigeria, January – April 2011

Density Area  Dumpsites  Activities at the Dumpsites  

  
Presence 
of Smoke

 

Near motor 
way

 

Human 
Scavengers

 

Plant 
growth

 

Animal 
loitering

Exposure to 
rainfall

Oke foko(a)

 
I

 
-

 
-

 
+

 
++

 
- +++

II

 

-

 

++

 

+++

 

++

 

+ +++

III

 

++

 

+++

 

+++

 

+

 

+ +++

NTC Joyce B (b)

 

IV

 

++

 

+++

 

++

 

+++

 

++ +++

V

 

-

 

-

 

-

 

++

 

++ +++

VI

 

+++

 

-

 

++

 

+++

 

+ +++

Iyaganku 
GRA(c)

VII ++ + - + - +++

VIII - - - +++ - +++

IX - - - +++ + +++

Key: +++ (Highly present), ++ (Moderately present), + (Present), - (Absent)
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Temperature profile across the three density study locations
oThe highest maximum temperature reading (34.5 C) was recorded at NTC Joyce B while the 

olowest minimum temperature reading (20.3 C) was recorded at Oke Foko Figure 2.

Key: a – Okefoko; b – NTC Joyce B; c – Iyaganku GRA

    Figure 2: Minimum and Maximum Temperature readings across the density locations

       Figure 3: Variations in Mean CO  concentration across the selected dumpsites2



Table 3: Minimum and maximum short-term carbon dioxide (CO2) levels for each 
             density area, Ibadan, Nigeria, January – April 2011. 

 Morning  Afternoon  Evening  

LOCATIONS  Min. (ppm)  Max. 
(ppm)  

Min. 
(ppm)  

Max. 
(ppm)  

Min. 
(ppm)  

Max. 
(ppm)

Oke-foko  
(a)

 

290  580  270  530  210  440

NTC Joyce B
 (b)

 

300
 

1160
 

280
 

800
 

220
 

460

Iyaganku GRA
 (c)

310
 

550
 

250
 

550
 

240
 

470

y = 

-

0.0032x + 30.463

 
R² = 0.0111
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Figure 4: Correlation between CO  and Ambient Temperature2
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Spatial variation in CO  Levels across study 2

dumpsites
The following results were obtained based on 
the measurements of CO  emissions from each 2

dumpsite over a period of 12 weeks. Table 2 
showed the minimum and maximum CO  levels 2

for each of the density areas. The highest 
maximum CO  level (1160 ppm) was recorded 2

in the morning at location 'b' while the lowest 
minimum CO  level (210 ppm) was recorded in 2

the evening at location. The mean CO  2

concentrations for each of the dumpsite over the 

12 weeks period are depicted with the highest 
mean concentration (400 ppm) recorded at 
dumpsite VI in Jogor area (Figure 3). Across study 
locations, mean CO  concentrations recorded 2

were within the normal outdoor level (300 – 400 
ppm). The correlation (Figure 4) between CO  and 2

ambient air temperature was weak, due likely in 
part to the relatively consistent warm and humid 
conditions prevalent in Ibadan, Nigeria during 
both the wet and dry seasons of the year, i.e., the 
prominent sources, their attributes and their 
emissions over time, are the factors to be 
considered. 
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The composition of solid waste landfill/dumpsite 
emissions is typically 50 to 60 percent methane, 
with the balance being mostly carbon dioxide 
(IPCC, 2001b; IPCC, 2006). The methane is 
generated when organic wastes are anaerobically 
decomposed. In the absence of oxygen, the level of 
methane increases with increase in organic wastes 
composition. The generation rate is directly 
proportional to the population of the area, i.e., the 
larger the population, the more the generation rate 
of wastes.

The estimated (modelled) data for the present 
study are summarized in Table 3. The methane 
emission for Oke-foko, NTC and Iyaganku GRA 
were 0.102 Gg/yr., 0.017 Gg/yr. and 0.008 Gg/yr. 
respectively. Oke-foko was seen to have more 
organic wastes in composition compared to the 
other areas. From the estimated methane 
emission generated in each of the areas, it can be 
seen that the quantity generated is quite small. 
However a combination of all the methane 
emissions from all the dumpsites in every nook 
and cranny in Ibadan southwest local 
government area accumulated every year for the 
next 50 years could be enormous.

 

Table 4: Estimation of CH  emission levels using the 2006 IPCC waste model4

Parameters  Study Locations  

 a b c 

MSWT (tonnes/yr) 18490.05 2983.5 1367.3 
MCF 0.4 0.4 0.4 

MSWF 0.4 0.4 0.4 
DOCF 0.686 0.694 0.685 
DOC 0.117 0.117 0.117 
F 0.5 0.5 0.5 
16/12 16/12 16/12 16/12 
R 0 0 0 
OX 0 0 0 
CH4 (kg/yr) 158.298 25.840 11.689 

CH4 (tonnes/yr) 0.158 0.026 0.012 
CH4 (Gg/yr) 0.000158 0.000026 0.000012 

Key: (a) Okefoko; (b) NTC Joyce B; (c) Iyaganku GRA, Note: 1000 tonnes = 1Gg

Discussion

In this paper, we assessed the spatial variations in 
key greenhouse gases emitted from illegal dumpsites 
in Ibadan Southwest Local Government Area, Oyo 
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State, Nigeria. The key greenhouse gases 
determined were CO and CH since they are 2 4 

known to have higher Global Warming Potentials 
(GWP) than other greenhouse gases. In the past 
previous investigations, documented levels of 
CO  from different urban sites in Nigeria were 2

document but there were no records relating the 
emissions level of the GHGs particularly CH  from 4

dumpsites. To the best of our knowledge, this is 
the first major attempt at determining the CH  4

levels using the 2006 IPCC default waste model.
Based on the onsite observation, smoke was 

seen from most of the dumpsites in the high and 
medium density locations indicating active open 
burning of refuse. Arising from these open 
combustion processes, the highest temperature 
reading was observed at NTC Joyce B and this 
also led to a corresponding increase in the 
burden of CO in the area which incidentally 2 

recorded the highest CO  concentration in 2

comparison with other areas. The bulk of these 
emissions are from human activities according 
to Young (2009). The richness of the dumpsites 
in organic wastes, coupled with the fact that the 
terrain is rich in moisture both from precipitation 
and surface runoff increases the putrefaction 
capacity of the dumpsites. Hence, its viability as 
a veritable source of CH  emissions in the area. 4

This perhaps explains the reason why Oke-foko 
with the highest volume of wastes rich in organic 
matter, recorded the highest CH  levels. 4
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