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ABSTRACT: Oil production in Nigeria is synonymous with wetland degradation resulting in most times in 

youth’s restiveness and unrests in oil bearing Niger Delta. Hence, the objective of this paper is to evaluate the 
quantification of polycyclic aromatic hydrocarbons in wetlands in Aja-Pessu and environs (oil bearing communities) 

Warri South Delta in Nigeria using appropriate standard methods. The mean results obtained were: pyrene 1.06±0.11 

μg/l, chrysene 1.05±0.00 μg/l , BaP; 1.05±0.10 μg/l, BaA; 1.05±0.01 μg/l and BbF 1.06±0.11 μg/l. The results 
obtained were subjected to test of significance with ANOVA deploying SPSS IBM model 29 at 0.05 level of 

significance and the p value was 0.045, thus rejecting H0. The study concluded that the wetlands in Aja-Pessu and 

environs are polluted with PAHs investigated higher than EU 1881/2014 MPC, thus the produce will neither be fit for 
human nor animal consumption and will equally not be fit for export. The study recommended that oil companies 

operating in the settlement should adopt world best practices in their operations, the monitoring agencies NESREA 

and NOSDRA should be made to carry out their assignment expeditiously and the impacted wetlands should be 
remediated and restored for adoption of pen aquaculture for job creation in Nigeria. 
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A cardinal responsibility of government of any 

country is to ensure a good standard of living for its 

citizens and this is predicated on job creation which 

translates to income. Job creation is making 

opportunities available for paid employment for those 

not gainfully employed (Stevenson, 2018, Jones, 

2019, Dulex, 2019). It is the provision of opportunity 

for people that are without jobs in a society to get 

new jobs to eke living (Perkins, 2020, Zack, 2021, 

Bathlomew, 2022). Job creation is the process 

through which the number of job openings in a given 

profession or area is increased to absorb all who are 

interested in being employed (Thompson, 2020, 

Shedrack, 2020, Jackson, 2023). It is the process of 

providing job for those who were previously inactive 

and not engaged. Job creation is the process of 

generating new job placement for individuals not 

previously employed in an economy (Petterson, 

2019, Noel, 2020, Brandson, 2021, Anthony, 2021). 

It is a systematic way of absorbing those not 
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employed and those underemployed into productive 

cycle of the economy (Benson, 2022, Salim, 2022, 

Jacobson, 2023), the process of increasing the 

number of job opening in an economy (MacDoff, 

2020, Johnson, 2021). It includes policies of 

government intended to reduce unemployment 

(Patrick, 2020, Jewal, 2021, Sampson, 2022). Job 

creation stimulates economic growth and engenders 

good standard of living (Christian 2022, Samuel 

2022) and ensures economic stability (Betrand, 

2020). It creates employment which crystalizes into 

good living standards in a country. Nigeria 

Unemployment in 2024 is 5.3 percent (National 

Bureau of Statistics, 2024, Ruwani, 2024) and the 

under unemployment rate stands at 10.6 percent 

(NBS, 2024, Oteriba, 2024, Ruwani, 2024). Nigeria 

high unemployment rate can be reduced by creating 

jobs in agriculture (Ogwu et al., 2024, Ogwu et al., 

2023, Ojugo, 2023). Youths are enjoined to venture 

into aquaculture agriculture for jobs and wealth 

creation (Ogwu et al., 2021, Ogwu et al., 2022, 

Afolabi, 2023). Provision of enabling environment 

for youths to venture into aquaculture adopting and 

deploying pen aquaculture due to its low capital 

outlay will lead to increase in job creation and wealth 

creation in Nigeria (Bakre, 2023, Ogwu et al., 2024, 

Bedeke and Ojo, 2024). Nigeria annual fish demand 

is 3 million metric tons while the local production is 

850,000 metric tons the difference is bridged through 

importation (NBS 2024, Ruwani, 2022 (Ogwu et al., 

2021, Afolabi, 2023). Pen aquaculture is the art of 

culturing fishes in a pen built in a natural body of 

water (Banjoko, 2018, Adekoya, 2019, Audu, 2020). 

Water analysis is imperative before deploying pen 

aquaculture because of possible presence of toxicants 

to avoid bioaccumulation and biomagnification 

(Ochu, 2020, Okonkwo 2022, World Health 

Organisation, 2020). Bioaccumulation is the tendency 

of toxicants within aquatic ecosystem to penetrate the 

tissues of aquatic organisms while biomagnification 

is the propensity of toxicants within organism tissue 

to multiply in geometry as they progresses into 

higher trophic levels (Ogwu et al., 2023, USEPA, 

Bamgboye, 2012). Possible water pollutants include 

heavy metals, pesticides, microplastic, petroleum, 

hydrocarbons, styrofoams, polycyclic aromatic 

hydrocarbons (PAHs) (Atshana and Atshana, 2012, 

USEPA, 2012, Ojikutu, 2023, Ogwu et al., 2023). 

PAHs are large group of organic compounds 

possessing two or more benzene rings (USEPA, 

2020, Ogwu et al., 2023). PAHs have been 

implicated in epidemiological studies as being 

responsible for cancer of the lungs, bone marrow, 

(Chen et al., 2016, Cheng et al., 2013), Obstructive 

gastroenteritis (Diggs et al., 2011, Colak et al., 2013) 

and sources of PAHs in the environment are coal, 

gasoline and petroleum (Duan et al., 2016, Eriksson 

et al., 2014, Feng et al., 2016). Nigeria is an oil 

producing country ranking 11
th

 in the world 

(Organisation of Petroleum Exporting countries, 

2023, NBS, 2024). Oil accounts for 90 percent of 

Nigeria export value and 6.33 percent of its Gross 

Domestic Product (NBS, 2024, Oteriba 2024, 

Ruwani, 2024) and Delta state is the second oil 

producing state in Nigeria contributing 21.56 percent 

of Nigeria oil production (NBS, 2024, Oteriba, 2024, 

Ruwani, 2024) with Warri South hosting over 350 

wells (Ogwu et al 2021, Afolabi 2023) of Delta state 

production. Oil spills into the wetland environment 

occur through wellheads blowout, pipe vandalism, 

equipment failures, and through loading (Ogwu et al., 

2023, Ogwu et al., 2024, Nwachukwu, 2024, 

Abubakar, 2024). A wetland is an ecosystem that can 

habour water for 3 – 6 months in a year or all year 

round (Ramsar Conference of Parties, 2018, Ramsar 

Conference of Parties, 2022). Aja-Pessu, Aja-

Dediare, Aja-Enetsemi, Aja-Mami and Aja-Moore 

are oil bearing wetland settlements in the Warri 

South local government of Delta Nigeria. The focus 

of this study is the analysis of polycyclic aromatic 

hydrocarbons content in the wetlands of Aja-Pessu 

and environs for adoption and deployment of pen 

aquaculture for job creation in Nigeria. The PAHs 

investigated were pyrene, chrysene, benzo(a)pyrene 

(BaP), benzo(a)anthracene (BaA) and 

benzo(b)fluorathane (BbF). The objective of this 

paper is to evaluate the quantification of polycyclic 

aromatic hydrocarbons in wetlands in Aja-Pessu and 

environs (Oil Bearing Communities) Warri South 

Delta for in Nigeria. 

 

MATERIALS AND METHOD 
Study Area: Aja-Pessu, Aja-Dediare, Aja-Enetsemi, 

Aja-Mami and Aja-Moore are oil producing wetlands 

settlements in Warri South local government area 

Delta Nigeria. Located with the coordinates of 

5.5172°N and 5.7415°E, the people of Aja-Pessu and 

environs are predominantly fishermen and farmers 

some are artisans while some are petty traders with a 

few working with the oil companies mainly as lower 

cadre staff (janitors and messengers). The wetlands 

are the recipient of the spillage that occur in the 

process of oil extraction in the environment. This 

study was conducted between January 2024 to July 

2024. Six research assistants were recruited for 

sampling one in each settlement. The wetlands in 

each settlement were mapped into 5 sampling grids 

as described (Fadiel et al., 2013, Eskandary et al., 

2014). Water samples were collected with clean 

plastic bottles with fitting caps from 5 spots at the 

depth of 10cm and covered subsurface (Gao et a., 

2015) adopting grab sampling techniques (Gavina et 
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al., 2014). The samples from each grid were bulked 

and composites drawn were fixed with nitric acid and 

stored in ice-cooled flask for analysis.  

 

 
Fig 1: Map showing the study area 

Adapted from: https://en.wikipedia.org/wiki/Uvwie#/media/File:Uvwie,_Delta_State.jpg 

 

Analysis: The analytical standard adopted for this 

study was European Union 1881/2014 as described in 

EU1881/2014 (Hao et al., 2016, Dang et al., 2015). 

The samples were analysed with gas chromatography 

coupled with mass spectrometry (GC/MS) using 

Agilent Quadrupole model 7000. 5g of the wetland 

water samples were measured into beakers and 

anhydrous sodium sulphate 2g added and agitated 

vigorously. The mixtures were then transferred into 

other beakers (extraction beaker) and allowed to 

settle for 1 hour, 20 g of dicafluobiphinyl and 2g of 

sodium sulphate were added to the beakers thesis 

were again vigorously agitated to the point when 

slurry began to flow freely. The resulting eluents 

were fed into the chambers of Agilent GS/MS 7000 

for the determination of the PAHs of interest.  

 

RESULTS AND DISCUSSION 
The results of the analysis of the wetlands in Aja-

Pessu and environs were as in Figure 2 – 6 and the 

comparative means result of the PAHs in Aja-Pessu 

as in Figure 7. The results of the content of PAHs in 

Aja-Pessu and environs were as in Figure 2. The 

results of the PAHS content in the wetlands in Aja-

Dediare were as in Figure 3. The results of the PAHs 

content in the wetlands in Aja-Enetsemi were as in 

Figure 4. The results of the PAHs in the wetlands in 

Aja-Moore were as in Figure 5. The result of the 

PAHs in wetlands in Aja-Mami were as in Figure 5. 

The comparative means results of the PAHs content 

of the wetlands in Aja-Pessu and environs were as in 

Figure 6.  

 
 

Fig 2: results of the contents of PAHs in the wetlands in Aja-Pessu and EU 1881/2014 MPC for PAHs in wetlands in μg/l. 
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Fig 3: results of the PAHs content in the wetlands in Aja-Dediare and EU1881/2014 MPC for PAHs in wetland in μg/l. 
 

 
Fig 4: results of the PAHs content in the wetlands in Aja-Moore and EU 1881/2014 MPC for PAHs in wetlands in μg/l..  

 

 
Fig 5: results of the PAHs in the weltands in Aja-Enetsemi and the EU 1881/2014 MPC for PAHs in wetlands in μg/l. 

 

The mean results of the PAHs concentrations in Aja-

Pessu and environs were subjected to test of 

significance with analysis of variance (ANOVA) 

using special package for social science (SPSS) IBM 

model 29 and the p-value was 0.045 thus rejecting 

H0. The analysis of the water of the wetlands in Aja-

Pessu and environs presented varying results of 

concentration of the PAHs investigated. The 

concentration of pyrene in the wetlands in Aja-Pessu 

and environs ranged from 1.05 μg/l in Aja-Pessu, 

Aja-Dediare to 1.07 μg/l in Aja-Moore with group 

mean concentrations of 1.06 μg/l. The high 

concnetrations of pyrene is anthropogenic. This result 

is in tandem with the reports in (Hung et al., 2014, 

Hussain et al., 2014). Pyrene has been reported to be 

responsible for health complications such as 

obstructive lung disease, renal failure (De-la et al., 

2016, Colak et al., 2016).  
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Fig 6: results of the PAHs contents in the wetlands in Aja-Mami and EU 1881/2014 MPC for PAHs in wetlands in μg/l. 

 

 
Fig 7: results of the mean results of the concentrations of PAHs in the wetlands in Aja-Pessu and environs and the EU 1881/2014 MPC for 

PAHs in wetlands in μg/l. 

 

Wetland water analysis in Aja-Pessu and environs for 

the content of chrysene revealed the concentrations of 

chrysene to be between 1.03 μg/l in Aja-Mami to 

1.06 μg/l in Aja-Enetsemi and Aja-Moore with a 

group mean concentration of 1.05 μg/l. The elevated 

content of chrysene is traceable to the oil production 

activities in the wetlands. This report is in agreement 

with the report in (Dong et al., 2015, Ogwu et al., 

2024). Human long exposure to chrysene has been 

associated with osteoporosis, liver problems (Chang 

et al., 2016, Ogwu et al., 2024), cancer of the lungs 

(Cheng et al., 2013). BaP content analysis in the 

wetlands in Aja-Pessu and environs showed that the 

concentration was between 1.03 μg/l in Aja-Dediare 

to 1.06 μg/l in Aja-Enetsemi with group mean 

concentration of 1.05 μg/l. This high content of BaP 

is the wetlands is the concomitant effective of oil 

mining. A similar report of high concentration of BaP 

in wetlands was in (Byth et al., 2015, Gao et al., 

2015). Ingestion of BaA contaminated food or long 

exposure has been known to cause mutation of DNA, 

brain cancer (Eskandary et al., 2014, Batello et al., 

2015), renal failure (Ogwu et a., 2024, Ogwu et al., 

2024). The analysis of the wetlands in Aja-Pessu and 

environs for the assessment of the concentrations of 

BaA, presented varying concentration ranging from 

1.04 μg/l in Aja-Pessu to 1.06 μg/l in Aja-Enetsemi 

with a mean of 1.05 μg/l. The increased concentration 

of BaA in the wetland settlement is a result of oil 

production activities. This report is in corroboration 

of the reports in (Zhao et al., 2014, Usman et al., 

2015), but at variance with the reports in (Vander-

Wat et al., 2015). Prolonged exposure to BaA results 

in tetratogenic problem (Verma et al., 2015, Tauler et 

al., 2015), skin irritations (Thomas et al., 2016). The 

results of the analysis of BbF in the wetlands of Aja-

Pessu and environs showed that the concentration 

was from 1.04 μg/l in Aja Mami to 1.06 μg/l in Aja-

Pessu, Aja-Dediare, Aja-Enetsemi and Aja-Moore 

with a group mean of 1.06 μg/l. This high 

concentration of BbF is the effect of oil extraction in 

the wetland. This report is in consonance with the 

reports in (Tungal and Uslu, 2015, Theo et al., 2016, 

Sigh et al., 2016), but dissimilar with the reports in 

(Zeno et al., 2015, Storey et al., 2014, Singh et al., 

2016). Health complications arising from exposure to 

BbF include gastrointestinal disorder (Shati et al., 

2016, Sherma et al., 2014), renal Failure (Song et al., 

2015, Sherestha et al., 2015).  
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Conclusion: Wetland pollution propensity of oil 

production activities is plenary and replete in 

literature in academic cyber space. The result of the 

analysis of the wetlands in Aja-Pessu and environs 

has further lend credence to already existing 

information, thus an affirmation of environmental 

degradation arising from oil activities. The analysis 

of the wetlands in Aja-Pessu and environs revealed 

that the concentrations of the PAHs investigated are 

higher than the maximum permissible concentration 

stipulated in EU 1881/2014 thus the produce will 

neither be fit for human nor animal consumption. The 

produce cannot also be exported due to the failure to 

satisfy Codex Alimentarius standards for produce 

export. Consequence upon these findings, the study 

recommended that oil companies operating in Aja-

Pessu and environs should be made to adhere to the 

world best practices in oil industries operations, oil 

activities monitoring agencies National 

Environmental Standards Regulation and 

Enforcement Agency (NESREA) and National Oil 

Spills Detection and Response Agency (NOSDRA) 

should be mandated to carry out their assignments 

expeditiously, the impacted wetlands should be 

remediated and restored for the adoption of pen 

aquaculture for job creation in Nigeria.  
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