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Editorial 
Two things have so far defined 2021 in 

giving hope to the populace; the 1st one is 

the Earth Day which was celebrated on 22nd 

April, 2021 while the 2nd one was the 

International Day of Co-operatives that was 

celebrated on 3rd July, 2021. According to 

the EarthDay.org President – Kathleen 

Rogers, “at the heart of Earth Day’s 2021 

theme, Restore Our Earth, is optimism, a 

critically needed sentiment in a world 

ravaged by both climate change and the 

pandemic". In expressing this sentiment, we 

have to “rebuild better together” which was 

the theme of this year’s International Day of 

Co-operatives. At the centre is the 

environment which continues to suffer one 

degradation or the other. It is on this basis 

that I welcome our readers to Volume 12, 

number 1, June edition of Environmental 

Technology and Science Journal (ETSJ). 

This edition is work-in-progress; articles 

will be added as they are reviewed and 

accepted. There are currently eight (8) 

articles that are published in the 1st instance. 

 
The 1st article by Haruna et al. assessed the 

air quality of solid waste dumps in 

residential neighbourhoods of Makurdi 

Town. The result showed the mean 

concentration of carbon monoxide (CO) gas 

(16.0ppm), H2S (M =10.51ppm), and CH4 

(M = 12.17ppm) recorded in Wadata, and 

North Bank: CO (M=12.16ppm), H2S (M = 

4.17ppm), and CH4 (M = 4.16ppm) 

recorded were above the regulatory 

standards recommended which if not 

checked will portend serious public health 

issues for the occupants of the areas studied. 

 

Raheem et al. in the 2nd article also assessed 

protected green space of Eleyele Dam, 

Ibadan. The study concluded by 

recommending that further granting of 

approval on the land be stalled, non-

compatible activities that could further lead 

to depletion of the green space should be 

discouraged and there should be thorough 

monitoring of the activities of people within 

the area.   

 

According to Markus and Duniya in the 3rd 

article, researches have revealed that the 

fully-enclosed courtyard can enhance 

thermal performance provided that the 

appropriate Window-to-Wall-Ratio (WWR) 

is determined. To determine the WWR, the 

window-area and wall-area of the 

architectural space are required. Therefore, 

their study investigated the types of 

Window-to-Wall-Ratios (WWR) by 

identifying the types of window-area and 

room-area in fully-enclosed courtyard 

buildings in Kafanchan. The results 

indicated five types of window-areas, three 

types of room-areas and five types of 

WWRs. WWR3 has the highest percentage 

(39.1%), while WWR1 has the lowest 

percentage of (6%). The findings suggested 

that the larger WWRs are being used than 

the smaller ones. 

 

The compressive strength and the durability 

of concrete containing an agricultural waste 

- Acacia Nilotica Seed Powder (ANSP) in 

0.25%, 0.50%, 0.75% and 1%   addition to 

the concrete mix design was evaluated by 

Dadu et al. in the 4th article. Results 

indicated that the summation of the major 

oxides of SiO2 (27.7%), Al2O3 (4.04%) and 

Fe2O3 (6.21%) was about 38% indicating a 

Class C pozzolan. The study therefore 

recommended that 0.25% of ANSP can be 

added in concrete production as a retarder 

since it delays final setting time for about 8 

hours; similarly increases the compressive 

strength of the concrete and improved the   

water absorption capacity from 2.4 to 7.4%. 

 

The 5th paper by Yusuf et al. established the 

relationship between crime incidence and 

residential neighbourhood attributes 

towards improving safety and security in 

Kano Municipal Local Government Area 

(KMLGA). Findings from the multiple 

regression analysis for assault crime 

revealed that vacant lot/building has the 

strongest coefficient of determination of 

0.140 and for theft crime, dead-ends-street 

has the strongest (0.360) as unique 

predictors that explained assault and theft 

crimes when the variance explained by other 

predictors in the model is controlled.  The 
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study therefore recommended that there 

should be improvement programmes such 

as the provision for street lighting, pathway 

expansions, efficient waste removal, routine 

maintenance and repair of street lighting 

equipment in areas of high crime. 

 

Communication enables exchange of ideas 

and instruction from one person to another. 

In the construction industry, effective 

communication among project participants 

helps to improve the level of understanding 

in order to achieve project objectives. 

Hence, Abdullahi et al. in the 6th paper 

assessed the communication practices 

adopted for managing construction projects 

in Abuja. Key findings of the study 

indicated that drawings were the most used 

mode of communication. Language was the 

most frequently stated as a barrier to 

effective communication by all the 

stakeholders. Furthermore, the site 

operatives were the most difficult people to 

communicate with during project 

construction phase. The study exposed the 

need for effective communication among 

stakeholders in the construction for 

achieving project goals. 

 

Ganiyu et al. in the 7th paper assessed the 

organisational and behavioural factors 

influencing the retention of knowledge in 

Quantity surveying firms in Abuja with a 

view to establishing the relationship 

between the behavioural and organisational 

factors that influence knowledge retention. 

The results of analysis revealed that 

workers’ low turnover is enhanced by 

proper motivation, effective trainings, good 

working environment, improved and 

effective organisational culture. Therefore, 

the study concludes that improvement of 

organisation values, beliefs and standards 

tend to improve workers behaviour towards 

achieving the goals of the organisation 

which encourages proper retention of the 

knowledge of effective workers which helps 

to ensure continuity in the flow of 

knowledge in organisations. The study 

recommended that employees should be 

properly trained by knowledgeable workers 

approaching retirement in order to ensure 

the continuity of knowledge flow in the 

organisation. 

 

Despite the importance of groundwater, 

quality assessment of groundwater has 

received little attention. Therefore, Mukhtar 

in the 8th paper assessed the 

physicochemical qualities of drinking water 

in Nguru town, Nguru LGA, Yobe State 

where eight (8) samples were collected from 

boreholes using purposive sampling 

technique. The result of the student t-test 

showed that all the parameters were within 

the acceptable drinking limit specified by 

WHO and NSDWQ with all p-values less 

than the t-critical of 2.14. The study 

concluded that the water is suitable for 

drinking. 
 

 

 

 

  
R. A. Jimoh 

Managing Editor 
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The environs of urban centres in most developing countries are facing a serious depreciation in terms of 

quality of life caused by inadequate or poor solid waste management systems. Municipal solid waste 

management has been a challenging task for many cities. This study, therefore, assesses the effect of disposed 

neighbourhood solid waste on the air quality in Makurdi town. MSA Altair 5X Multi-gas Detector 

manufactured by Mine Safety Appliance Company USA was employed to measure the concentration of 

ambient air in the dumpsite’s environment in the neighbourhoods. The ambient air quality measured were 

compared with regulatory standards of the Federal Environmental Protection Agency for Environmental 

Pollution Control in Nigeria which stipulated emission limits of pollutants from stationary sources such as 

from a site, process, stack and vent. Findings reveal poor ambient air quality in waste dumps due to the 

presence of concentrations of potentially harmful pollutants around solid waste dumpsites in Wadata and 

North Bank areas among the five selected neighbourhoods. The result shows the mean concentration of 

carbon monoxide (CO) gas (16.0ppm), H2S (M =10.51ppm), and CH4 (M = 12.17ppm) recorded in Wadata, 

and North Bank: CO (M=12.16ppm), H2S (M = 4.17ppm), and CH4 (M = 4.16ppm) recorded were above the 

regulatory standards recommended. 

Keywords: Air quality; solid waste management; Quality of life; Pollution 

 

INTRODUCTION 

Globally, the effective management of urban solid 

waste has been a challenging task among developing 

countries, and in Africa where there are significant 

difficulties in urban solid waste collection and 

disposal (Maria, Gois & Leitao, 2019). The environs 

of urban centres in most developing countries are 

facing a serious depreciation in terms of quality of 

life caused by inadequate or poor solid waste 

management systems (Chen, 2018). The dearth of 

quality urban waste management framework and 

practices irregularities at the local level are the 

identifiable significant factors (Verma, Kaur & 

Tripathi, 2020). 

 

The all-inclusive eco-friendly urban waste 

management system has become a global challenge 

due to rapid urbanisation, population increase, 

limited resources, growing industrialization and 

changes in the standard of living in urban centres 

(Ramachandra et al., 2018). Rapid population 

explosion and urbanization has worsened the urban 

condition by producing a massive amount of solid 

waste at a rate that exceedingly surpassing that of 

urban growth (Ying-Chu, 2018). It is reported that 

two billion tons of generated municipal solid waste 

were recorded in 2011 worldwide (Amoo & 

Faglenle, 2013), and by 2050 it’s projected to exceed 

9.5 billion tons (Chen and Lo, (2015). The 

tremendous increase in the volumes of municipal 

solid waste led to mismanagement by local 

authorities (Verma, Kaur & Tripathi, 2020). Raised 

in the living standard of the urban inhabitants has 

changed the pattern of goods consumed, which is 

directly proportional to the volume of solid waste 

generation (Chen, 2018; Verma et al., 2020). 

Municipal solid waste generated encompasses all 

mixed wastes from urban, peri-urban regions, and 

the waste consists of waste discarded predominantly 

of household wastes with a minor portion of 

commercial, institutions, and industrial wastes 

(Chen, 2018).  

 

Solid waste generation is an incessantly growing 

issue at the local scale and a challenging task for 

many cities. Studies revealed that the solid waste 

disposed is a source of greenhouse gases in an urban 

area. The municipal solid waste sector contributes 

4% of the global total greenhouse gas emission 

(Metz, 2015). Greenhouse gases include carbon 

dioxide (CO2), methane (CH4), and volatile organic 

compounds (VOCs) etc. According to Stocker 

(2014), methane has a greater potent for global 

warming potential than carbon dioxide (CO2) among 

all the greenhouse gases, and also, increase annual 

atmospheric concentration by 2% (Chen, 2018).  In 

all the anthropogenic sources for the greenhouse 

gases, methane emission from landfill accounted for 

3–9% in the world (Du et al., 2017). Furthermore, 

the United Nation Framework Convention on 

Climate Change (UNFCCC), the Paris Agreement 

(PA2105) signed by all 197 members in 2018 target 

to reduce global warming by holding the increase in 

global average temperature to below 2o Celsius by 

effectively control the emission of greenhouse gases 

into the atmosphere (European Commission, 2019). 

mailto:musaharunad@futminna.edu.ng
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Nigeria has witness growth in population and 

economic development occasioned by mineral 

resources exploration and exploitation. As a result, 

cities are expanding in size and the populations 

accompanied by an increase in waste generation on 

a weekly or daily basis (Eche et al., 2015). Rapid 

urbanization with the increasing urban population, 

changing lifestyle of the people and as well as an 

increase rate of development has led to a 

proliferation in the generation of solid waste in 

Makurdi town (Aguoru, 2015).  Makurdi urban area 

is rapidly urbanizing and fast become characterized 

by indiscriminate refuse disposal, an uncleared heap 

of refuse that threatens the health of the residents 

(Eche et al., 2015). This study, therefore, assesses 

the effect of disposed neighbourhood solid waste on 

the air quality in Makurdi town. 

 

LITERATURE REVIEW 

Municipal Solid Waste and Greenhouse Gas 

Emission   

Greenhouse (GHG) gas are atmospheric gases such 

as water vapour, carbon dioxide, methane, and 

nitrous oxide that aid the 

absorptions and emissions of radiation within 

the thermal infrared range. Greenhouse gases, shield 

the earth surface from heat (LeTreut et al., 2007). A 

naturally occurring shield of greenhouse gases 

comprising 1-2 percent of the earth’s atmosphere, 

helps to absorbs the radiated solar energy from the 

space and minimise the heat impact on the earth to a 

comfortable and liveable range (LeTreut et al., 

2007).  

 

Human activities over the years have produced 40% 

increase in the atmospheric carbon emission 

concentration (Chen et al., 2018), and has further 

increased despite the large uptake by various natural 

sinks. Anthropogenic carbon dioxide (CO2) 

emissions source in the atmosphere includes fossil 

fuel combustion, natural gas, soil erosion, 

deforestation, wastes and livestock agriculture 

(Mora, 2013). A continuous increased in the 

emission of greenhouse gas on earth surface at the 

present rate may explicitly imply increased in earth 

temperature, with possibly harmful effects on 

environments, biodiversity and the livelihoods of 

people globally (Mora, 2013). The most abundant 

greenhouse gases in the earth's atmosphere are - 

Ammonia (NH3), Carbon dioxide (CO2), 

Methane (CH4), Nitrogen dioxide (NO2), Sulphur 

dioxide (SO2), Carbon monoxide (CO), Hydrogen 

sulphide (H2S) and Particulate matter.  

 

Diverse wastes and management options have 

different implications for energy consumption, 

methane emissions, and carbon sequestration. The 

municipal landfills air pollutants emitted contributes 

to the greenhouse gases emission in the atmosphere 

which causes severe harms to human health 

(Lazaridis & Chalvatzaki, 2010). Niloufer, Swamy, 

and Syamala (2014) assessed ambient air quality in 

solid waste dumpsites at Vijayawada, and Andhra 

Pradesh in India for possible health impacts using 

the handheld multi-gas analyser, Model-VEP-200 

monitor found the presence of Methane (CH4) and 

NO2 gases which is within the allowable limits. 

 

Weli and Adekunle (2014), examined the air quality 

in Rumuolumeni neighbourhood landfill in Port 

Harcourt to determining the possible influence of 

weather parameters on the concentration of air 

contaminants from the landfill. Air quality 

parameters examined from the study include 

nitrogen oxide, sulphur dioxide, methane, volatile 

organic compounds, ammonia (NH3), and hydrogen 

sulphide (H2S). The result reveals higher 

concentration of CH4 (0.06 mg/m3), SO2 (0.67 

mg/m3), VOC (2.28mg/m3), H2S (0.19 mg/m3), and 

NH3 (0.12 mg/m3) except NO2 at the dumpsite. 

Result reveal that relative dampness and 

temperature sways the concentrations of NO2, NH3 

and H2S. Similarly, Rim-Rukeh (2014) assessed the 

effect of municipal solid waste dump sites fire on 

atmospheric pollution in five (5) dump sites using 

hand-held air quality monitoring equipment. The 

results revealed a very high concentration of SPM 

(773 - 801 µg/m3), CO (133.7 -141.6ppm), CO2 (401 

- 404.5 ppm), NO2 (21.0 - 27.3 ppm), SO2 (27.7 - 

37.1 ppm), NH3 (14.7 - 19.5 ppm), Methane (2310 - 

2771 ppm), and H2S concentration (3.4 to 7.7 ppm) 

within the area of the dump site. Ubouh and 

Nwawuike (2016), evaluate the on-site and off-site 

ambient air quality at Nekede dumpsite in Owerri at 

a distance of 300 meters using the Crowcon Portable 

Gas Analyzer. The result confirms a high 

concentration of CH4, NH3, NO2, SO2 and 

Particulate Matter from the waste dumpsite except 

CO. 

 

METHODOLOGY 

Study Area 

Makurdi is the administrative capital of Benue State, 

located on Latitude 7° 45' 50" N and Longitude 8° 

32' 10" E, on the Benue River in the Niger-Benue 

trough (Figures 1). Makurdi urban area covers a 

landmass of approximately 16km2 with a population 

of about 393,425 people (National Population 

Commission projected population 2020). Makurdi is 

growing at a rapid rate with the presence of the 

Federal institutions including Federal University of 

Agriculture, 72 Special Airborne Battalion Barrack, 

NASME Barrack, Nigerian Air Force Base, the 

Nigerian Navy Provost School and Benue State 

University, has been a pull force to its rapid 

urbanization in the town. The predominant 

occupation of the indigenous people is agriculture 

which ranges from crop cultivation at subsistence 

https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Water_vapor
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Nitrous_oxide
https://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
https://en.wikipedia.org/wiki/Emission_(electromagnetic_radiation)
https://en.wikipedia.org/wiki/Thermal_infrared
https://en.wikipedia.org/wiki/Human_behavior
https://en.wikipedia.org/wiki/Carbon_dioxide_in_Earth%27s_atmosphere
https://en.wikipedia.org/wiki/Combustion
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Effects_of_global_warming
https://en.wikipedia.org/wiki/Effects_of_global_warming
https://en.wikipedia.org/wiki/Effects_of_global_warming
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Nitrous_oxide
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and commercial scales, fishing which takes 

advantage of the location of the Benue River, and 

small-scale animal husbandry, with others ranging 

from white collar-jobs to handcrafts and trading.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Location of Makurdi  

Data Collection and Analysis 

Data were collected on certain components of 

emission concentrates of pollutants from five (5) 

dumpsite within the neighbourhoods with the aid of 

handheld MSA Altair 5X Multi-gas Detector 

manufactured by Mine Safety Appliance Company, 

USA. The gas analyser device is equipped with four 

sensors that monitor gases in ambient air and display 

readings. The device has a dual sensor that provide 

readings for CO and H2S, an oxygen sensor (it was 

not functional), pentane and methane. Three (3) air 

quality monitoring parameters - carbon monoxide 

(CO), Hydrogen sulphide (H2S) and methane (CH4) 

were determined. The level of concentrates 

measured in the neighbourhoods were compared 

with regulatory Guidelines and standards for 

Environmental Pollution Control in Nigeria by the 

Federal Environmental Protection Agency (FEPA) 

in 1991 stipulates emission limits of pollutants 

(Table 1) from stationary sources (site, process, 

stack and vent), and the WHO standards for air 

quality parameters monitoring (Rim-Rukeh, A. 

2014). The guidelines prescribe safe levels of 

common air pollutants like suspended particulate 

matter (SPM), oxides of carbon, nitrogen and 

sulphur, volatile organic compounds (VOC) and 

hydrogen sulphide. Measures above the stipulated 

regulation is considered highly polluted and harmful 

to the inhabitants. 

Table 1 Nigerian Ambient Air Quality Standard 

Air Pollutants Emission Limits 

Particulates 250 (µg/m3) 

SO2 0.1 (ppm) 

Non-methane  160 (µg/m3) 

CO 11- 4 (µg/m3) or 10 (ppm) 

NOX 0.04 - 0.06 (ppm) 

Photochemical Oxidant 

H2S 

CH4 

0.06 (ppm) 

10 (ppm) 

1000 (ppm) 

 Source: FMEnv, 1991 

RESULTS AND DISCUSSION 

Ambient Air Quality Municipal Solid Waste 

Management Site 

The concentrations of suspended particulate in 

ambient air sampled at the vicinity of the solid waste 

dump site in residential neighbourhoods in Makurdi 

metropolis is presented in Figure 2. The ambient air 

quality sampled shows the presence of a high 

concentration of toxic gases including carbon 

monoxide (CO), hydrogen sulphide (H2S) and 

methane (CH4) (Akpofure, 2014).  
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Figure 2: Mean Air Quality at Residential Neighbourhoods Solid Waste the Dump Sites 

 

At the neighbourhoods’ level, the mean 

concentration of carbon monoxide (CO) gas 

recorded at six different dumpsites in Wadata is 

16.0ppm, Wurukum neighbourhood (8.17ppm), 

North Bank (12.16ppm), while both High-Level and 

Modern Market neighbourhoods recorded 2.64ppm 

of carbon monoxide in each. High CO concentration 

is observed in waste dump site at Wadata and North 

Bank neighbourhood areas (Figure 1) above the 

FMEnv limit of 10ppm and WHO limit of 10 – 20 

ppm. At extremely high levels, CO can cause death 

(Kinoshita, 2020). Also, a high concentration of 

carbon dioxide which is a by-product of methane in 

the atmosphere causes the depletion of the ozone 

layer resulting in global warming.  

 

Similarly, the mean concentration of hydrogen 

Sulphide (H2S) gas recorded in the vicinity of solid 

waste dump site in the neighbourhoods shows the 

presence of a high concentration of H2S (M 

=10.51ppm) in Wadata. Whereas, low concentration 

of H2S was recorded in Wurukum (M = 5.67ppm), 

North Bank (M = 4.17ppm), and Modern Market (M 

= 1.74ppm). There is no trace of H2S at the refuse 

dump site in the High-Level neighbourhood. 

Hydrogen Sulphide (H2S) is known to be 

immediately dangerous to life and health (IDLH). It 

has a pungent smell which produces a very strong 

rotten-egg smell even at very low concentration, but 

at a high concentration, the odour will no longer be 

detected by the human nose. The health effect of H2S 

in the environment includes eye, throat, and lung 

irritation, nausea, headache, nasal blockage, 

sleeping difficulties, weight loss, chest pain and 

aggravation of asthma (Mir, & Maurya, (2020). 

Humans are extremely sensitive to hydrogen 

sulphide odours and can smell such odours at 

concentrations as low as 0.5 to 1ppm (Akpofure, 

2014). Hydrogen sulphide has both natural and man-

made sources (such as biodegradable waste sites). 

Hydrogen sulphide does not have regulatory limits, 

because it is a “non-criteria” pollutant.  

 

Also, the high concentration of Methane gas was 

recorded at the refuse dump site in Wadata (M = 

12.17ppm), Wurukum (M = 3.00ppm), North Bank 

(M = 4.16ppm), Modern Market (M = 1.14ppm), 

and no trace of CH4 at High-Level neighbourhood. 

Methane is an odourless gas and is lighter than air. 

Because of its lightness, it tends to rise and 

accumulate near the higher, stagnant parts of 

enclosed buildings and tightly closed manure 

storage pits, it is a major greenhouse gas (Akpofure, 

2014).

 

 

 

 

 

 

 

 

 

 

 

Plate 1: Typical Solid Waste dump in the Neighbourhood in Makurdi 
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CONCLUSION 

The study reveals that the CO and H2S 

concentrations in the ambient air were found to 

exceed the FMenv and WHO regulatory 

recommended standards. Air quality within the 

neighbourhoods constitutes pollutants - Carbon 

monoxide (CO), and hydrogen Sulphide (H2S), 

concentration from the solid waste dumpsites. 

Residents are at the risk pollutants emission from the 

solid waste dumpsites which threaten health due to 

exposure through inhalation of air that can cause 

respiratory disorders and lung cancer in humans. 

Wadata and North Bank are densely-populated 

neighbourhoods in Makurdi. The quality of ambient 

air is an important concern of habitants living in 

proximity to the dump sites. There is a need, 

therefore, to develop better practices in the 

management of solid waste, especially the open 

dump sites operation and emission control. Also, the 

need to constantly monitor the ambient air quality in 

Makurdi, especially around the dumping sites to 

avoid harmful air pollution for the resident’s safety. 

 

References 

Aguoru, C.U. & Alu, C.A. (2015). Studies on Solid 

Waste Disposal and Management Methods in 

Makurdi and its Environs North Central 

Nigeria. Greener Journal of Environmental 

Management and Public Safety, 4(2):019-

027. 

Amoo, O.M. & Fagbenle, R.L., (2013). Renewable 

municipal solid waste pathways for energy 

generation and sustainable development in 

the Nigerian context. Int. Journal of Energy 

Environ. Eng. 4, 42e59. 

Babel, S. & Vilaysouk, X. (2015). Greenhouse gas 

emissions from municipal solid waste 

management in Vientiane, Lao PDR. Waste 

Management & Research. 

doi:10.1177/0734242x15615425  

Chalvatzaki, E. & Lazaridis, M. (2010). Estimation 

of greenhouse gas emissions from landfills: 

application to the Akrotiri landfill site 

(Chania, Greece). Global NEST 

Journal, 12(1), 108-116. 

Chen, C., Kotyk, J. F. K. & Sheehan, S. W. (2018). 

Progress toward commercial application of 

electrochemical carbon dioxide 

reduction. Chem, 4(11), 2571-2586. 

Chen, Y.C. & Lo, S.L., (2015). Evaluation of 

greenhouse gas emissions for several 

municipal solid waste management 

strategies, Journal of Cleaner Production, 1-

7. 

Du, M., Peng, C., Wang, X., Chen, H., Wang, M., & 

Zhu, Q. (2017). Quantification of methane 

emissions from municipal solid waste 

landfills in China during the past 

decade. Renewable and Sustainable Energy 

Reviews, 78, 272-279. 

Getahun T, Mengistie E, Haddis A, Wasie F, 

Alemayehu E, Dadi D, Van Gerven T. & Van 

der Bruggen B. (2012). Municipal solid 

waste generation in growing urban areas in 

Africa: current practices and relation to 

socioeconomic factors in Jimma, Ethiopia. 

Environmental Monitoring & Assessment, 

184(10), 6337–45.  

Hoornweg, D. & Bhada-Tata, P. (2012). What a 

waste: A global review of solid waste 

management. Urban Development and Local 

Government Unit. World Bank, Washington, 

DC. Available at: https://goo.gl/WyZiK5 

(accessed 2/04/2020)  

Kinoshita, H., Türkan, H., Vucinic, S., Naqvi, S., 

Bedair, R., Rezaee, R., & Tsatsakis, A. 

(2020). Carbon monoxide 

poisoning. Toxicology reports, 7, 169-173. 

Le Treut, H., Somerville, R., Cubasch, U., Ding, Y., 

Mauritzen, C., Mokssit, A., Peterson, T. & 

Prather, M. (2007). Historical Overview of 

Climate Change. In: Climate Change 2007: 

The Physical Science Basis. Contribution of 

Working Group I to the Fourth Assessment 

Report of the Intergovernmental Panel on 

Climate Change 

Maria, C., Gois, J, & Leitao, A. (2019). Challenges 

and perspectives of greenhouse gases 

emissions from municipal solid waste 

management in Angola. Energy Reports, 

https://doi.org/10.1016/j.egyr.2019.08.074.  

Metz, D. (2015). Peak car in the big city: reducing 

London's transport greenhouse gas 

emissions. Case Studies on Transport 

Policy, 3(4), 367-371. 

Mir, J. & Maurya, R. (2020). The primary 

gasotransmitters and their respective donors 

in the mission of vision (eye health): a 

comprehensive overview. Authorea 

Preprints. 

Niloufer, S., Swamy, A. V. V. S. & Syamala, D. K. 

(2014). Gaseous emissions from MSW 

dumpsites in Vijayawada. AIJRSTEM, 6, 67-

73. 

Okiongbo, K. S. & Akpofure, E. (2014). 

Identification of hydrogeochemical 

processes in groundwater using major ion 

chemistry: a case study of Yenagoa and 

environs, southern Nigeria. Global Journal 

of Geological Sciences, 12, 39-52. 

Ramachandra, T. V., Bharath, H. A., Kulkarni, G. & 

Han, S. S. (2018). Municipal solid waste: 

Generation, composition and GHG emissions 

in Bangalore, India. Renewable and 

Sustainable Energy Reviews, 82, 1122-1136. 

Stocker, T.F. (2014). Climate change 2013: the 

physical science basis: working Group I 

contribution to the Fifth assessment report of 

the Intergovernmental Panel on Climate 

Change. Cambridge University Press.  



Environmental Technology & Science Journal 
Vol. 12 No. 1, June 2021 

6 
 

Ubouh, E. A., Nwawuike, N. & Ikwa, L. (2016). 

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, 4(1), 18-22. 

Verma, N., Kaur, M. & Tripathim A. K., (2020). 

Greenhouse Gas Emissions from Municipal 

Solid Waste Management Practice.in V. 

Shukla, N. Kumar (eds.), Environmental 

Concerns and Sustainable Development, 

Springer Nature 

Singapore.https://doi.org/10.1007/978-981-

13-6358-0_17  

Weli, V. E. & Adekunle, O. (2014). Air quality in 

the vicinity of a landfill site in Rumuolumeni, 

Port Harcourt, Nigeria. Journal of 

Environment and Earth Science, 4(10), 1-9. 

Ying-Chu, C. (2018). Effects of urbanization on 

municipal solid waste composition. Waste 

Management 79 (2018) 828–836. 

https://doi.org/10.1016/j.wasman.2018.04.0

17  

 


	0 Vol 12 Number 1 ETSJ Table of Contents.pdf (p.1-8)
	1 Musa et al.pdf (p.9-14)

