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Soot in Port Harcourt

Particulate Matter pollution (PM ) is ranked sixth among the risk 2.5

factors for premature mortalities and Disability-Adjusted Life-Years 

(DALYs) globally. For example, in China alone, 1.3 billion people are 

exposed to levels of PM that exceed the World Health 2.5 

1
Organization (WHO) Air Quality Guidelines (AQG) . As a result of the 

health burden linked to particulate matter, many countries have 

developed baselines and regulatory thresholds for ambient air 

quality, particularly in regions where gas flaring is prominent. 

Particular attention is given to PM  because of the health risks it 2.5

poses to plausible receptors. For example, underlying illnesses such 

as respiratory diseases, which has been associated with exposure to 

polluted air, and has been reported to increase vulnerability to the 

ravaging coronavirus. Thus, countries topping gas-flaring charts 

such as Russia, Nigeria, Iran, Iraq, Algeria, and Saudi Arabia should 

ensure adequate measures to protect public health from exposures 

to all forms of particulate matter. 

Following more than 50yrs of oil and gas exploration and 

production, Nigeria suffers extensive environmental degradation 

occasioned by oil spills and gas flaring. Despite Nigeria's 

commitment to climate action, the country is primarily dependent 

on fossil fuels – a major source of greenhouse gases. Though 

Nigeria is a top gas flaring country, yet her 'end to gas flaring' 

initiative has been shifted from Year 2005 to 2010 to 2020 and most 

recently to 2030. No drastic improvement has been achieved 

relative to the preceding years. In addition, air quality baseline data 

and thresholds are lacking in cardinal states where gas flaring is a 

daily occurrence. 
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Port Harcourt has recently become a focal point for discussions of 

air pollution in Nigeria. Levels of Particulate Matter pollution (PM 

2.5 and PM10) over the last 3 years have peaked at catastrophic 

levels. Parts of Port Harcourt, and presumably neighbouring areas 

continue to see persistent extraordinarily high levels of air 

pollution. This report reviews some of the data and adds fresh 

information from low cost air quality monitors deployed in 2020. 

The timing of this latest deployment also provides interesting 

baseline numbers as the first trial was deployed around the time of 

the COVID19 lockdowns in the city.

Nigeria also ranks top amongst nations flaring the highest amount 

of gas annually. As a result, contaminants including PM , PM2.5 10, 

carbon dioxide, SOx, and NOx characterize air quality in the Niger 

Delta region – the hub of oil and gas production in Nigeria. While 

the associated impacts of gas flaring are effectively documented, 

baselines and legislations to establish thresholds and measure 

exposures to unacceptable levels of these components of air are 

lacking. The lockdown occasioned by the COVID-19 pandemic 

provided an opportunity to assess “background” air quality to 

ascertain near pristine levels for carbon dioxide, temperature, 

humidity, PM  and PM  in Port Harcourt – the urban hub of 2.5 10

conventional and artisanal oil and gas production in the Niger 

Delta. 
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Advances in particle sensor design have enabled the development 

of Low-Cost Air Quality Monitors (LCMs). The sensors have the 

ability to measure finite particles and enhance scientific evaluation 

and tracking of the distribution of particulate matter. We tested the 

performance of five LCMs in 'residential', 'industrial', and 'academic' 

areas to provide air quality baselines for different regions in Port 

Harcourt. 

The study deployed LCMs in the different areas to provide air 

quality baselines for a 30-day period. Specifically, the study 

explored air quality levels in Trans Amadi (in a residential estate 

relatively close to the Industrial area), Choba (University of Port 

Harcourt), D-Line (CEHRD Office), Nkporlu (Rivers State University), 

and Borokiri (Sandfill area). Results indicated that CO  and humidity 2

were at healthy levels for public health across sampled locations in 

most of the days monitored. Temperatures were characteristically 

reflective of that of a West African State. Results on particulate 

matter indicated that Trans Amadi, which is the industrial hub of 

Port Harcourt, (on a 24Hrs Mean) had its highest PM  of 175, and 2.5

251 for PM respectively.  Severe air quality impairment was also 10, 

observed at the other locations investigated. At Borokiri, the 
3 3highest and lowest PM was 304 and 4 μg/m , and 567 and 7 μg/m  2.5 

for PM , respectively (Fig1A-D). 10
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Fig 1A: 24Hrs Mean measurement in Nkporlu compared 
to the WHO's 24Hrs Mean threshold

Fig 1B: 24Hrs Mean measurement in Choba compared 
to the WHO's 24Hrs Mean threshold

Fig 1C: Figure 5C: 24Hrs Mean measurement in Borokiri 
compared to the WHO's 24Hrs Mean threshold

Fig 1D: 24Hrs Mean measurement in D-Line compared 
to the WHO's 24Hrs Mean threshold

The air quality levels which were measured during the dry season 

were extraordinary as they were captured during lockdown and 

reduced movement rules that brought vehicle use and local 

industrial and commercial activity in the city to a minimum. The 



7

most significant remaining activity was both the legal and illegal 

activity around oil refining and the use of generators for electricity.

When compared to the WHO 24Hrs Mean, the results across the 

assessed locations indicated that residents and workers within the 

Port Harcourt Metropolis face potential health risks of exposure to 

poor air quality such as respiratory and cardiovascular diseases 

which has been reported as underlying illnesses that enhance lethal 

effects, and vulnerability to COVID-19. 

Public health: The preliminary data indicate impaired air quality in 

the different locations. This is certain to be a source of respiratory 

challenges to residents living at specific locations, particularly those 

with existing conditions. This also applies to most parts of Port 

Harcourt given the sampling spread (representativeness). While it is 

too early to link the poor air quality in the area to any particular 

source, increasing artisanal crude oil refining activities in coastal 

areas contiguous to Port Harcourt is a potential contributor. 

Notwithstanding, public and private power generation sets, 

vehicular exhausts and cultural practices cumulatively contribute to 

While results from some of the regions could not be explained 

given their inconsistencies, the goal of this study was to provide a 

baseline for air quality measurement using LCM in Port Harcourt. 

The study, therefore, has provided a starting point for further 

studies to understand the trends and patterns in air quality 

impairment in Port Harcourt and the Niger Delta. 

Key concerns from initial measurements 
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Implication of Study

Policy change

With the information gathered from this study, factual arguments 

would be made and pushed to ensure a significant change in 

policies. Laws and policies backing the shutting down of firms 

responsible for emitting soot will be strengthened and 

implemented. Findings of this study will cause an increase in 

monitoring of firms involved in discharging soot especially 

particulate matter by environmental agencies.  

There will also be need to push for the establishment of a localised 

national air quality threshold in relation to the existing WHO mean 

levels.

Following stakeholder meetings and interviews with community 

members, it has been recognized to a reasonable extent that illegal 

refiners go into this practice due to unemployment and a mind-set 

that it is lucrative, overlooking the immediate and remote health, 

social, economic and environmental effects. There is a need for 

reorienting economic opportunities so that there is more 

legitimate space for livelihoods and corresponding pressure to end 

polluting artisanal activities. 

Livelihood development

the air pollution situation in Port Harcourt. A key concern is the 

continuous exposure of residents to high levels of air pollution and 

other environmental degradation, which has significantly reduced 

life expectancy in Port Harcourt and the Niger Delta region .



Noting that the indiscriminate burning of crude oil by security 

agencies is an obvious source of acute soot incidents, more 

measures should be put in halting the burning of seized crude oil by 

security agents as this method implies further damage to air 

quality, more environmentally friendly measures should be 

engaged. Also, security and regulatory agencies saddled with the 

responsibilities of controlling and mitigating the activities of illegal 

refining should work with integrity and also check the activities of 

firms to ensure they comply with the State's Ministry of 

Environment standards. Building the capacity of environmental 

regulators to independently undertake their roles towards 

environmental management cannot be over emphasised. In 

addition, the government should empower the National 

Orientation Agency to seriously sensitise local communities about 

the impacts of air pollution. 

Residents

Attitudinal change

Government agencies

This study should lead to an increased public awareness, 

stewardship and advocacy participation to mitigate air pollution 

and also analyse some individual contributions from the residents. 

Activities like burning of household wastes (e.g. plastics), 

unregulated vehicular emissions among others which contribute to 

impaired air quality should be reduced. Tree planting at the 

household and community levels would help to moderate local air 

quality through carbon dioxide sequestration. 
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Dependence on fossil fuel

Nigeria's over dependence on crude oil has made its exploitation 

and exploration inevitable as it accounts for over two-third of the 

nation's revenue. In trying to keep up with this source of revenue 

several production means –though not environmentally friendly- 

have been employed to sustain production. A reduction in reliance 

on crude oil and an expansion of environment friendly revenue 

means (e.g. sustainable agriculture, ICT), will relatively contribute to 

an improved air quality.

Civil Society Organizations (CSOs)

The results indicate that awareness level amongst residents is 

minimal. There is a need for increased sensitization given the 

impacts of air pollution. CSOs and relevant government agencies 

(e.g. State branch of national orientation agency) should take 

seriously and embed in their routine activities, sensitization 

programmes to ensure local communities are discouraged from 

involving in artisanal refining, open dumpsite burning, and other 

practices that impair air quality.
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CEHRD's Mission is “to forge a common link with the rural 

Niger Delta communities primarily through research, 

participatory trainings, campaigns and advocacy on the 

problems confronting them. Equipping them with the basic 

knowledge of their situation and encouraging them to address 

the issues non-violently themselves”.

Legacy Centre: 6 Abuja Lane

Off Wogu Street D/Line,

Port Harcourt, Rivers State

T: +234 (0) 803 5513 707

Email: info@cehrd.org.ng  

Website: www.cehrd.org.ng 

Twitter: @CEHRD  

Facebook: www.facebook.com/CEHRD.DEV

11

This Research was funded by Stakeholder Democracy Network

Our mission is to support the efforts of those affected by 

extractive industries and weak governance through rights-

based community empowerment. We strive to protect human 

rights and demand responsive governance.

T: +234 (0) 703 1593 783

13A Location Road, Off Tombia Extension Oroazi,

Port Harcourt, Nigeria

G.R.A. Phase 3, Rivers State

Our vision is one of a new global economic and social contract, 

which corrects the asymmetry of power in negotiating social 

contracts between stakeholders in the global economy. Our 

vision is one that ensures basic rights – including economic and 

social development – are not sacrificed in one part of the world 

to the benefit of another.




