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Spatial and temporal level of methane gas from
some dumpsites in yenagoa metropolis

Abstract

The emission of methane from dumpsite have become a global mantra due to its
remarkable effect on global climate change. This study assessed the levels of methane
emissions from 6 dumpsites using portable air quality meter (AEROQUAL-Series
300). Results showed that the spatial level of methane ranged from 1.00 - 6.44
ppm. Based on temporal variation level of methane ranged from 1.59-4.09 ppm
(p<0.05), with higher values in wet season. Meanwhile methane emission was not
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detected in the control station. Based on model for Air Quality Index (AQI), methane

emission were predominantly rated as safe and moderate, except for stations LE
and LF. Notwithstanding, these results confirmed the emission of methane from the
dumpsite due to anthropogenic activities. We therefore recommend policies aimed
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at sequestration methane emissions, including the reuse, recycling and reduction of

waste stream.
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Introduction

Methane is one of the foremost greenhouse gas with globalized
effect on climate change. In terms of density methane is gas lighter
than air, and have a stagnant and odourless characteristic that tends
to accumulate in enclosed system and composting area.! The origin
of methane gas is linked to the anaerobic decomposition of biomass,
by a group of microbes called methanogens.”” Depending on the
temperature and moisture contents, methane gas forms about 45-60%
of dumpsite gas.®” For instance, the concentration of methane were
found to be lower in solid manure than liquid manure, with increase
in temperature with propensity to explode if concentration reaches
50000ppm.' The greenhouse propensity of methane is greater than
carbon-monoxide.® Inappropriate application or poor management of
municipal solid waste system will increase the greenhouse effect with
incidence of global warming. For instance, as established in literature
49% of England’s methane emissions in 2007 were attributed to
application of landfills system for waste disposal.’

The ecotoxicity of waste stream normally depends the origin,
magnitude and characteristic of waste produce.'® It was globally
reported by the International Panel on Climate Change (IPCC) that,
besides emissions from fossil fuel combustion, methane emission
from landfills account for 3-19% of the anthropogenic sources and
global warming.” Anthropogenic activities associated with waste
stream is linked to methane emission and global climate change.
Metropolis in most developing countries generate huge waste stream
with inadequate management,'® as such this investigation have
become a necessity.

Materials and method

Study area

Yenagoa metropolis is the capital territory of Bayelsa State in the
Niger Delta Region of Nigeria, located on the Southernmost part of the
Nigerian map. It is a wetland, with several network of creeks, rivers
and mangrove zones. It is one of the industrialized area of Nigeria due
to the discovery and exploration of hydrocarbon produce. The study
area have a tropical humid hot climate with two prevailing seasons.
The wet season which commence from April to October is relatively

cool and rainy. On the other hand, the dry season which ranges from
November to March, is usually hot and dusty.!" The precipitation level
is over 2000mm per annum, and elevation of 45m above mean sea
level.

Sampling of methane

Data on methane level around dumpsites were collected in dry
and wet seasons. The sampling was carried out biweekly in a post-
monthly manner from November 2016 through September 2017. The
sampling was carried out in seven stations including the control (LX).
The sampling stations were; Akenpai (LA), Etegwe (LB), Opolo
Market (LC), Kpansia Market (LD), and two sampling Stations (LD
and LF), in the Central Dumpsites in the outskirt of Yenagoa. The geo-
referencing of the sampling stations were carried out using Germin
etrex GPS (Taiwan). The level of methane was monitored using
portable AEROQUAL multi-probe gas metre (Aeroqual Limited
Auckland-New Zealand-Series 300).

Statistical analysis

All data in this study were sampled in triplicates and expressed
as Mean+Standard Deviation. Duncan’s multiple range test (P<0.05),
was used as the Post-Hoc used to establish Difference in means. The
environmental risk was calculated based on model of air quality index
(AQI) as described by several authors.''4

Result and discussion

As presented in Figure 1, the spatial mean background trending
of methane gas (CH,) ranges from 1.00-6.44 ppm. Generally, the
levels of CH, was higher during wet season compared to dry season.
It is noteworthy that station LF, recorded the highest mean values,
compared to station LD in both seasons indicating the lowest levels
of CH, gas. Furthermore, it was noteworthy that in the control station
(LX), the mean level of methane was below detection limit for both
seasons (Figure 1). Notwithstanding, based on spatial variation, the
mean methane levels ranges from 1.00-6.61 ppm, with significant
differences (p<0.05), apart from stations LB and LC. In addition,
the control station (LX), indicated significant difference (p<0.05)
compared to values in other stations as presented in Figure 1.
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Based on seasonal variation the levels of methane ranges from
1.59-4.09 ppm with significant difference (p<0.05) between values
of dry and wet seasons (Figure 2). Notwithstanding, highest levels
of methane was reported in the month of April during wet season,
while lowest level was reported in March during dry season (Figure
2). Furthermore, statistically interaction of methane levels between
the stations and seasons showed significant difference (p<0.05). Table
1 presents the environmental risk assessment on the levels of methane
associated with the dumpsite. Based on scenario A, the levels of
methane gas in station LA was moderate in both season; but safe in
both seasons based on scenario B. Whereas in station LB, based on
scenario A, the levels of methane was moderate in dry season, and
unsafe for sensitive group in wet season.
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In addition, based on scenario B methane emission in LB was safe
and moderate in dry season and wet seasons respectively. Station LC
indicated an unsafe level for sensitive group in dry and moderate level
in wet season, but based on geometric mean it was relatively safe
for both seasons. Results of station LD, indicated a moderate level in
both season for median mean, but safer levels in both seasons based
on scenario B. Furthermore, methane levels were hazardous in both
seasons and scenarios as reported in station LE. However, it was safe
for wet season in both scenarios, but hazardous in dry season for both
scenarios (Table 1).

Our result is comparable to findings of other authors. Methane
emissions in Eneka dumpsite located in Port-Harcourt was below
detection limit as reported by Ezekwe et al.!®
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Figure | Spatial Level of Methane gas associated with the dumpsite.
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Figure 2 Seasonal Level of Methane gas associated with the dumpsite.
Table | Environmental Risk assessment for Methane gas
Scenario A (Median Mean) Scenario B (Geometric Mean)
Dry Season Wet Season Dry Season Wet Season
LA 67 55 36 43
LB 67 119 36 94
LC 15 73 62 58
LD 6l 54 33 42
LE
368 436 339 343
LF 345 48 650 38
Safe Moderate Unsafe Unhealthy Very Unhealthy Hazardous
[0-50] [51-100] [l101 -150] [I51 —200] [201 —300] [>300]
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Result of CH, from another dumpsite located in Rumuolumeni of
the same state indicated emission with value of 0.06ppm according
to Weli and Adekunle." Higher CH, emission in the range of 2310-
2771ppm was reported in Delta State according to Rim-Rukeh.! In
Nekede dumpsite of Imo State, the incidence of methane emissions
was in the ranges of 0.12-0.14 and 0.09 —0.12ppm in morning and
evening respectively.'®

Conclusion

This research investigated the spatial and temporal level of
methane gas associated with MSWs dumpsites in Yenagoa metropolis.
Results showed significant level of methane emission, especially from
the central dumpsites (LE and LF). Meanwhile, methane level was
below detection limit in the control station (LX). Consequently, upon
our finding the level of methane is on the rise due to anthropogenic
activities associated with poor management of waste stream. Methane
emission pose grave environmental threat due to its greenhouse
effects; as such the sequestration of methane have become necessary.
We therefore recommend the gasification of methane for power
generation, as a waste to wealth policy. In addition, dumping of waste
close to public places should be prohibited, effective legislations and
policies should be enacted to ensure the reduction, reuse and recycling
of waste stream.

Acknowledgments

This research is based on the Ph.D Dissertation of Mr. Tariwari
Angaye. I also use this medium to acknowledge my mentors: Prof.
Jasper F. N Abowei, Prof. Elijjah I. Ohimain and Prof. Donbebe
Wankasi.

Conflicts of interest

The author(s) declares that there is no conflict of interest.

References

1. Rim Rukeh A. An Assessment of the Contribution of Municipal Solid
Waste Dump Sites Fire to Atmospheric Pollution. Open Journal of Air
Pollution. 2014;3: 53-60.

2. Nayono SE. Anaerobic digestion of organic wastes for energy. Scientific
Publishing. 2010. p. 7-20.

3. Lam MK, Lee KT. Renewable and sustainable bioenergies production
from palm oil mill effluent (POME): Win—win strategies toward better
environmental protection. Biotechnol Adv. 2011;29:124—141.

4. Amuda OS, Adebisi SA, Jimoda LA, et al. Challenges and Possible
Panacea to the Municipal Solid Wastes Management in Nigeria. Journal
of Sustainable Development Studies. 2014;6(1):64-70.

10.

11.

12.

13.

14.

15.

16.

Copyright:
©2019 Angaye et al. 7

Ohimain EI, Izah SC. A review of biogas production from palm oil mill
effluents using different configurations of bioreactors. Renewable &
Sustainable Energy Reviews. 2017;70:242-253.

Borjesson G, Svensson BH. Interactions between Methane Oxidation
and the Formation of N20O in a Landfill Cover Soil. 4th International
Landfill Symposium Proceedings. 1993;1:729-733.

Metz B, Davidson OR, Bosch PR, et al. Contribution of Working Group
III to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change, 2007.Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA, 2007.

Gribben J. Temperature Rise in Global Green House. New Scientist.
1986;15:31-32.

Burney S, Phillips R, Coleman T, et al. Energy implications of the
thermal recovery of biodegradable municipal waste materials in the
United Kingdom. Journal of Waste Management, 2011;31(9);1949—
1959.

Angaye TCN, Abowei JEN. Review on the Environmental Impacts of
Municipal Solid Waste in Nigeria: Challenges and Prospects. Greener
Journal of Environmental Management and Public Safety. 2017;6(2):18—
33.

Weli VE, Adekunle O. Air Quality in the Vicinity of a Landfill Site in
Rumuolumeni, Port Harcourt, Nigeria. Journal of Environment and
Earth Science. 2014;4(10):1-9.

Kaushik CP, Ravindra K, Yadav K, et al. Assessment of ambient air
quality in urban centres of Haryana (India) in relation to different
anthropogenic activities and health risks, 2005.

Ligan BA, Poyyamoli G, Chandira J, et al. Assessment of Air Pollution
and its Impacts near Municipal Solid Waste Dumpsites Kammiyampet,
Cuddalore, India. International Journal of Innovative Research in
Science, Engineering and Technology. 2014;3(5):12588— 12598.

Bhutiani R, Kulkarni DB, Khanna DR, et al. Geochemical distribution
and environmental risk assessment of heavy metals in groundwater of an
industrial area and its surroundings, Haridwar, India. Energy, Ecology
and Environment. 2017;2(2):155-167.

Ezekwe CI, Agbakoba C, Igbagara PW. Source Gas Emission and
Ambient Air quality around the Eneka co-disposal landfill in Port-
Harcourt, Nigeria. International Journal of Applied Chemistry and
Industrial Sciences. 2016;2(1):11-23.

Ubouh EA, Nwawuike N, Ikwa L. Evaluation of the On-Site and Off-
Site Ambient Air Quality (Aaq) At Nekede Waste Dumpsite, Imo State,
Nigeria. British Journal of Earth Sciences Research. 2016;4(1):18-22.

Citation: Angaye TCN, Ohimain El,Wankasi D. Spatial and temporal level of methane gas from some dumpsites in yenagoa metropolis. MO Toxicol.

2019;5(2):69-71.DOI: 10.15406/mojt.2019.05.00156


https://doi.org/10.15406/mojt.2019.05.00156
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=49532
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=49532
https://www.scirp.org/journal/PaperInformation.aspx?PaperID=49532
https://www.ncbi.nlm.nih.gov/pubmed/20940036
https://www.ncbi.nlm.nih.gov/pubmed/20940036
https://www.ncbi.nlm.nih.gov/pubmed/20940036
http://infinitypress.info/index.php/jsds/article/viewFile/644/305
http://infinitypress.info/index.php/jsds/article/viewFile/644/305
http://infinitypress.info/index.php/jsds/article/viewFile/644/305
https://www.sciencedirect.com/science/article/pii/S1364032116309893
https://www.sciencedirect.com/science/article/pii/S1364032116309893
https://www.sciencedirect.com/science/article/pii/S1364032116309893
https://www.sciencedirect.com/science/article/pii/S0956053X11002133
https://www.sciencedirect.com/science/article/pii/S0956053X11002133
https://www.sciencedirect.com/science/article/pii/S0956053X11002133
https://www.sciencedirect.com/science/article/pii/S0956053X11002133
http://gjournals.org/GJEMPS/Publication/2017/June/HTML/062117079%20Angaye%20and%20Abowei.htm
http://gjournals.org/GJEMPS/Publication/2017/June/HTML/062117079%20Angaye%20and%20Abowei.htm
http://gjournals.org/GJEMPS/Publication/2017/June/HTML/062117079%20Angaye%20and%20Abowei.htm
http://gjournals.org/GJEMPS/Publication/2017/June/HTML/062117079%20Angaye%20and%20Abowei.htm
https://www.iiste.org/Journals/index.php/JEES/article/view/12970
https://www.iiste.org/Journals/index.php/JEES/article/view/12970
https://www.iiste.org/Journals/index.php/JEES/article/view/12970
http://www.rroij.com/open-access/assessment-of-air-pollution-and-its-impactsnear-municipal-solid-waste-dumping-sitekammiyampet-cuddalore-india-.php?aid=47404
http://www.rroij.com/open-access/assessment-of-air-pollution-and-its-impactsnear-municipal-solid-waste-dumping-sitekammiyampet-cuddalore-india-.php?aid=47404
http://www.rroij.com/open-access/assessment-of-air-pollution-and-its-impactsnear-municipal-solid-waste-dumping-sitekammiyampet-cuddalore-india-.php?aid=47404
http://www.rroij.com/open-access/assessment-of-air-pollution-and-its-impactsnear-municipal-solid-waste-dumping-sitekammiyampet-cuddalore-india-.php?aid=47404
https://link.springer.com/article/10.1007/s40974-016-0019-6
https://link.springer.com/article/10.1007/s40974-016-0019-6
https://link.springer.com/article/10.1007/s40974-016-0019-6
https://link.springer.com/article/10.1007/s40974-016-0019-6
https://www.researchgate.net/publication/304576082_SOURCE_GAS_EMISSION_AND_AMBIENT_AIR_QUALITY_AROUND_THE_ENEKA_CO-DISPOSAL_LANDFILL_IN_PORT_HARCOURT_NIGERIA
https://www.researchgate.net/publication/304576082_SOURCE_GAS_EMISSION_AND_AMBIENT_AIR_QUALITY_AROUND_THE_ENEKA_CO-DISPOSAL_LANDFILL_IN_PORT_HARCOURT_NIGERIA
https://www.researchgate.net/publication/304576082_SOURCE_GAS_EMISSION_AND_AMBIENT_AIR_QUALITY_AROUND_THE_ENEKA_CO-DISPOSAL_LANDFILL_IN_PORT_HARCOURT_NIGERIA
https://www.researchgate.net/publication/304576082_SOURCE_GAS_EMISSION_AND_AMBIENT_AIR_QUALITY_AROUND_THE_ENEKA_CO-DISPOSAL_LANDFILL_IN_PORT_HARCOURT_NIGERIA
https://www.eajournals.org/journals/british-journal-of-earth-sciences-research/vol-4-issue-1-february-2015/evaluation-of-the-on-site-and-off-site-ambient-air-quality-aaq-at-nekede-waste-dumpsite-imo-state-nigeria/
https://www.eajournals.org/journals/british-journal-of-earth-sciences-research/vol-4-issue-1-february-2015/evaluation-of-the-on-site-and-off-site-ambient-air-quality-aaq-at-nekede-waste-dumpsite-imo-state-nigeria/
https://www.eajournals.org/journals/british-journal-of-earth-sciences-research/vol-4-issue-1-february-2015/evaluation-of-the-on-site-and-off-site-ambient-air-quality-aaq-at-nekede-waste-dumpsite-imo-state-nigeria/

	Title
	Abstract
	Keywords
	Introduction
	Materials and method 
	Result and discussion 
	Conclusion
	Acknowledgments
	Conflicts of interest 
	References
	Figure 1
	Figure 2
	Table 1

