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Safe drinking water is fundamental to human health. The aim of this
study was to assess the Polycyclic Aromatic Hydrocarbon (PAH)
contents of water and sediments in selected streams in Ikwuano local
government, Abia state. Experimental study design was used for this
work. Water and sediment samples were collected from four different
locations for PAH analysis. PAH analysis were conducted using
various recommended routine laboratory techniques. Result shows
that all the PAH concentration in stream water exhibited a significant
difference (p<0.05) between the four sampling stations and three
sampling points within each location in the study area. For PAHSs, the
highest mean concentration were Naphthalene 0.11 mg/L,
Acenaphthylene 0.32 mg/L, Acenaphthene 0.42 mg/L, Fluoranthene
0.42 mg/L, Fluorine 0.42 mg/L, Phenanthrene 0.30 mg/L, Anthracene
0.21 mg/L, Pyrene 0.19 mg/L, Benzo (a) anthracene 0.22 mgl/L,
Chrysene 0.22 mg/L, Benzo (k) fluoranthene 0.22 mg/L, Benzo (a)
pyrene 0.11 mg/L, Indeno (1_2_3) pyrene 0.40 mg/L, Benzo (a_h)
anthracene 0.15 mg/L and Benzo (g_h_i) perylene 0.30 mg/L for water
samples, while the highest mean concentration were Naphthalene 0.21
mg/Kg, Acenaphthylene 0.95 mg/Kg, Acenaphthene 0.76 mg/Kg,
Fluoranthene 0.22 mg/Kg, Fluorine 0.38 mg/Kg, Phenanthrene 1.28
mg/Kg, Anthracene 0.94 mg/Kg, Pyrene 0.22 mg/Kg, Benzo (a)
anthracene 0.37 mg/Kg, Chrysene 0.43 mg/Kg, Benzo (k) fluoranthene
0.32 mg/Kg, Benzo (a) pyrene 0.96 mg/Kg, Indeno (1_2_3) pyrene
0.25 mg/Kg, Benzo (a_h) anthracene 0.20 mg/Kg and Benzo (g_h_i)
perylene 0.32 mg/Kg for sediment samples. The Principal Component
Analysis (PCA) showed a cumulative variation of 100% respectively
in water and sediment samples of the variance in the data set. Cluster
Analysis (CA) reveals that the prevailing conditions at MOUAU as at
the time of sampling is similar to the prevailing conditions at
Umuariaga.

1. Introduction

Water resources in many rural communities remain a vital component for domestic use, agricultural
activities, and local economies [1]. However, these resources are increasingly threatened by
environmental contaminants, notably Polycyclic Aromatic Hydrocarbons (PAHSs), which are
persistent organic pollutants with recognized carcinogenic and mutagenic properties. PAHS
typically originate from anthropogenic activities such as fossil fuel combustion, industrial
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discharges, and agricultural runoff, posing a significant risk to aquatic ecosystems and human health

12].

Ikwuano Local Government in Abia State, Nigeria, is predominantly agrarian, with several streams
serving as critical water sources for the local populace. Despite their importance, these water bodies
are vulnerable to contamination from nearby farming activities, waste disposal, and transportation
systems, potentially leading to elevated PAH levels. This study focuses on evaluating the
concentration and distribution of PAHSs in water and sediment samples from selected streams within
Ikwuano LGA, shedding light on potential environmental risks and providing baseline data for
environmental management strategies [3].

Polycyclic Aromatic Hydrocarbons (PAHS) are hazardous organic compounds that pose severe risks
to both environmental and public health due to their carcinogenic, mutagenic, and toxic properties
[4]. The World Health Organization (WHO) reports that millions of people are exposed to unsafe
levels of PAHs globally, with water sources being a significant pathway for human exposure.
According to WHO, contaminated water contributes to over 485,000 diarrheal deaths annually,
many of which are linked to polluted sources, including those affected by toxic compounds like
PAHSs [5].

In Ikwuano Local Government Area of Abia State, streams are vital for drinking water, agriculture,
and daily domestic activities. However, these streams are at increasing risk of contamination due to
agricultural runoff, improper waste disposal, and other anthropogenic activities, leading to potential
PAH accumulation. Despite the significance of these water bodies to the local population, there is a
critical gap in data regarding the levels of PAH contamination in both water and sediment samples
within this region.

2. Methodology

2.1 Study Area

The study was carried out in Ikwuano Local Government Area (LGA) of Abia State. Ikwuano Local
Government Area was created out of the defunct Umuahia L.G.A. on the 27th of August 1991 and
has its headquarters at Isiala Oboro. Ikwuano L.G.A. is located between latitudes 5° 241 N and 5°
301 N of the equator and longitudes 7° 321 E and 3° 371 E of the Greenwich Meridian. lkwuano
L.G.A has a population of 137,993 people which comprise of 61,945 males and 71,020 females
(NPC, 2006). It has a land area of about 310 square kms and a population density of 194 person/km.
The major occupation of the people is farming. The major food crops grown are cassava, yam,
melon, cocoa, vegetable, three-leaf yam and cowpea. Some important cash crops grown in Ikwuano
LGA are oil palm and cocoa, while animals reared are goats, sheep, pigs and poultry. The map of
the Study area is shown in Figure 1
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Figure 1: Map of the Study Area
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2.2 Water Sample Collection Technique

Thirty six (36) 1-litre plastic bottles was used for sample collection. Water sampling was done twice
(8am and 4pm) [6]. From three (3) different points at each sampling stations (upper stream, middle
stream, lower stream and the outskirts of stream which is the control sample). Each sampling bottles
of one (1) liter by volume was pre-conditioned with 5% nitric acid and later rinsed thoroughly with
distilled de-ionized water. The water samples was collected 20cm below the edge of the left side of
the bank of the river, the middle of the sampling point and at the edge of the right side of the river
to form a good representative sample of the river. The assistance of two other persons was employed
to enable collect the samples at the same time [7].

At each sampling station, the sampling bottles was filled to the brim at a depth of 20cm below the
surface of the river and was covered tightly. The three (3) representative water samples from each
sampling stations and control was acidified with 10% HNO3 analytical grade, covered air-tight,
labelled well, placed in an iced-chest container and transfer to the laboratory for pre-treatment and
analysis. Samples from each stations was mixed separately to form one homogenous representative
sample for the station (e.g all water samples from three different points of the upper stream was
mixed thoroughly). While in the laboratory: the homogenous water samples was stored in the
refrigerator and about 4°C prior to the analysis. Adequate precautions was exercised to avoid
contamination of water during sampling, transport and handling. Thirty six (36) water samples each
was collected morning and evening from the three (3) sampling stations and control site. A total
thirty six (36) water samples was collected in all [8].

2.3 Sediment Sample Collection Technique

The sediments sampling was done twice (8am and 4pm) [9]. From three (3) different points at each
sampling stations (upper stream, middle stream, lower stream and the outskirts of stream which is
the control sample) using a polar grabber. The collected sediments samples was wrapped using
aluminum foil. The three (3) representative water samples from each sampling stations and control
was acidified with 10% HNOs3 analytical grade, covered air-tight, labelled well, placed in an iced-
chest container and transfer to the laboratory for pre-treatment and analysis [10].

2.4 Determination of Polycyclic Aromatic Hydrocarbon
The sample stored in the laboratory freezer was taken out and allowed to defrost. The water and
sediment samples collected at different point was used for the analysis. The procedure described by
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calibration curve (external standard) method based on the signals of UV-DAD and fluorimetric
detectors was used for the PAHs analysis using gas chromatography. The sample was automatically
detected as it emerged from the column (at a constant flow rate) by the FID detector whose response
is dependent upon the composition of the vapor.
The extraction methods for the analysis of PAH profile in samples was followed by employing
modified method of ASTMD3328 and ASTM 3415. 5.0g of the pulverized sample was weighed
250ml capacity beaker of borosilicate material and 50ml of the ratio 3:1 redistilled hexane:
dichloromethane was added. The beaker and its contents placed in the sonicator to extract the
hydrocarbon for about 2hours. The organic layer was filled into the 250ml capacity borosilicate
beaker. The extract was dried by passing the filtrate through the funnel containing the anhydrous
sodium sulphate. The dried extract was concentrated with a stream of hydrogen gas [15].

2.4.1 PAH Separation

The concentrated oil was separated into the aliphatic profile and poly aromatic hydrocarbon profile
by packing the glass column with activated alumina, neutral and activity/ grade 1. The 10ml of
the treated alumina was packed into the column and cleaned properly with redistilled hexane. The
extract was poured into the alumina and was allowed to run down with the aid of the redistilled
hexane to remove the aliphatic profile into a pre-cleaned 20ml capacity glass container [16].

The aromatic fraction was recovered by allowing the mixture of hexane and dichloromethane in
ration 3:1 and finally remove the most polar PAH by removing with the chloromethane into the
pre-cleaned borosilicate beaker. The mixture was concentrated to 1.0ml by stream of the nitrogen
gas before the gas chromatography analysis [17].

2.5  Method of Data Analysis

The quantitative data was subjected to one way Analysis of Variance (ANOVA) using statistical
packages for Social Sciences (SPSS Version 22). Pearson Correlation analysis was carried out to
determine the relationship between the concentration of heavy metals in water and sediment as well
as PAHs in water and sediment.

3. Results and Discussion

Table 1: Concentration of PAH at Different Stations of Stream Water

Locatio Point Naphthalene  Acenaphthyl  Acenaphthene Fluorine Phenanthre Anthracene Flouranthen  Pyrene Benzo (a) Chyrsene
n ene ne e anthracene
ABSU Upper stream 0.11°+0.00 0.32%+0.00 0.09¢ £ 0.00 0.03¢+0.00 0.22¢+0.00 0.21*+0.00 0.26° £ 0.00 0.19*+0.00 0.22* £ 0.00 0.22* £ 0.00
Middle 0.11* £+ 0.00 0.32¢+0.00 0.09¢ + 0.00 0.03¢+0.00 0.22¢+0.00 0.21% + 0.00 0.26* + 0.00 0.19°+0.00 0.22°+0.00 0.22* +0.00
stream
Down stream 0.11°+0.00 0.32¢+0.00 0.09¢ + 0.00 0.03¢+0.00 0.22¢+ 0.00 0.21°+0.00 0.26° + 0.00 0.19° + 0.00 0.22°+0.00 0.22* +0.00
Behind Upper stream 0.11°+0.00 0.21b°+0.00  0.63*+ 0.00 0.42*+0.00 0.29°+ 0.00 0.11¢+0.00 0.10°+ 0.00 0.10¢ £ 0.00 0.11°+0.00 0.22* £ 0.00
PG Sc- Middle 0.11°+0.00 0.21% +0.00 0.63*+0.00 0.42°+0.00  0.29 £ 0.00 0.117+0.00 0.10°+ 0.00 0.10¢"+£0.00  0.11¢+0.00 0.22% +0.00
hool stream
Down stream 0.11* £+ 0.00 0.21°+0.00 0.63*+0.00 0.42°+0.00  0.29 £ 0.00 0.11¢+ 0.00 0.10¢ £ 0.00 0.10h + 0.00 0.11d+ 0.00 0.22*+0.00
NRCRI  Upper stream 0.10°+ 0.00 0.119+ 0.00 0.26°+0.19 0.22¢+0.00 0.30*+ 0.00 0.10"+ 0.00 0.22¢+ 0.00 0.12¢+0.00 0.03¢+ 0.00 0.20° + 0.00
Middle 0.10° £ 0.00 0.11¢+0.00 0.37°+0.00 0.22¢+0.00 0.30% + 0.00 0.10' + 0.00 0.22°+0.00 0.12¢+0.00 0.03°+0.00 0.20°+0.01
stream
Down stream 0.10°+ 0.00 0.11¢+0.00 0.37°+0.00 0.22¢+0.00 0.30% + 0.00 0.10' + 0.00 0.22°+ 0.00 0.12¢+0.00 0.03°+0.00 0.20°+ 0.00
Umuari  Upper stream 0.00° + 0.00 0.11¢+0.00 0.22¢+ 0.00 0.30° £ 0.00 0.00* + 0.00 0.112+0.00 0.10"+ 0.00 0.127+0.00 0.017+0.00 0.034+0.00
aga Middle 0.00"+ 0.00 0.117+0.00 0.22°+0.00 0.30°+ 0.00 0.00% + 0.00 0.11" £ 0.00 0.10" + 0.00 0.127+0.00 0.01"+ 0.00 0.03¢+0.00
stream
Down stream 0.00¢ + 0.00 0.112+0.00 0.22°+0.00 0.29¢ + 0.00 0.00% + 0.00 0.11" £ 0.00 0.107+ 0.00 0.12°+ 0.00 0.018 £ 0.00 0.03¢+0.00

Values are mean + standard deviation of triplicate replications
Means in the same column with different superscripts are significantly different (P<0.05)
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Table 1 shows concentration of PAH at different sampling stations. Naphthalene was high 0.11 £
0.00 at Absu and behind PG school and low conc. 0.00e + at Umuariaga. Exposure to naphthalene,
commonly found in mothballs and some industrial processes, can lead to respiratory irritation,
hemolytic anemia, central nervous system effects, liver and kidney damage, carcinogenicity, and
reproductive and developmental effects in humans [18]. The World Health Organization set 0.2
pg/L as the maximum permissible limit for total PAHSs in drinking water while that of benzo(a)
pyrene (0.1 pg/L) [22].

Acenephthylene has a high conc. value 0.32 £ 0.00 Absu. Exposure to acenaphthylene, a polycyclic
aromatic hydrocarbon found in coal tar and tobacco smoke, can lead to respiratory irritation,
carcinogenicity, DNA damage, reproductive and developmental effects, and immunotoxicity in
humans, with the range of tolerance varying depending on factors such as duration, frequency, and
concentration of exposure [19]. This could be as a result of the streams closeness to petroleum
filling station and experimental farm land of National Root Crop Research Institute, Umudike.
Acenaphthene has a high conc. value 0.63 + 0.00 at behind PG school and low at Absu fluorine has
high conc. at the stream behind PG school and low at Umuariaga, Exposure to acenaphthene, a
polycyclic aromatic hydrocarbon found in coal tar, cigarette smoke, and vehicle exhaust, can lead
to respiratory irritation, carcinogenicity, DNA damage, reproductive and developmental effects, and
immunotoxicity in humans [20].

Phenanthrene has high conc. value 0.30 = 0.00 at NRCRI and low 0.00 £ 0.00 at Umuariaga.
Anthracene was high at (0.21 + 0.00) at Absu and 0.10 at NRCRI. Exposure to phenanthrene, a
polycyclic aromatic hydrocarbon found in water contaminated by industrial runoff and vehicle
emissions, can lead to respiratory irritation, carcinogenicity, DNA damage, reproductive and
developmental effects, and immunotoxicity in humans [21]. Flouranthene has high conc. (0.10e)
at NRCRI and Umuariaga. Fluoranthene is a polycyclic aromatic hydrocarbon (PAH) commonly
found in water, air and soil due to combustion processes such as vehicle emissions and industrial
activities, can have adverse effects on human health, including respiratory irritation,
carcinogenicity, DNA damage, reproductive and developmental effects, and immunotoxicity [22].
Pyrene high conc. value (0.19 + 0.00) was found in Absu and low 0.10g at behind PG school. Pyrene,
a polycyclic aromatic hydrocarbon (PAH) commonly found in water, air, soil, and water as a result
of incomplete combustion of organic materials such as fossil fuels and biomass, can have adverse
effects on human health, including respiratory irritation, carcinogenicity, DNA damage,
reproductive and developmental effects, and immunotoxicity [23]

Benzo (a) anthracee was high 0.22 + 0.00 at Absu and low 0.01f+0.00 at Umuariaga. is a potent
carcinogen associated with respiratory irritation and immunotoxicity. Benzo (k) flouranthene was
high 0.22 + 0.00 at Absu and low 0.001 £ 0.00 at Umuariaga. Benzo[k]fluoranthene is considered a
hazardous pollutant due to its toxic properties and potential health effects. It is known to be
carcinogenic, meaning it can cause cancer in humans and animals. Additionally, it can cause
respiratory irritation, DNA damage, reproductive and developmental effects, and immunotoxicity
[24]. Exposure to benzo[k] fluoranthene primarily occurs through inhalation of contaminated air,
ingestion of contaminated food and water, and dermal contact with contaminated soil or water.
Efforts to reduce emissions from sources such as vehicle exhaust, industrial processes, and tobacco
smoke are important for minimizing human exposure to benzo[k]fluoranthene and its associated
health risks. Regulatory policies and pollution control measures play a crucial role in mitigating the
environmental and health impacts of this compound.
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Benzo (a) pyrene has high value 0.22 + 0.00 at Absu and low value 0.01 + 0.00 at Umuariaga [25]

Location Point Chyrsene Benzo (k) Benzo (a) Indeno Benzo (a_h) Benzo (g_h_i)
fluoranthene pyrene (1.2_3) anthracene perylene
pyrene
ABSU Upper stream 0.429+0.00 0.119+0.00 0.21°+0.00 0.127+0.00 0.11°£0.00
0.28°+ 0.00
Middle stream 0.42°+0.00 0.114+0.00 0.28°+0.00  0.21°+0.00 0.127+0.00 0.110"+0.00
Down stream 0.42°+0.00 0.119%0.00 0.28°+0.00  0.21°+0.00 0.12°+0.00 0.11°£0.00
Behind PG Upper stream 0207+ 0.00 0.10"+0.00 0.11°£0.00  0.11%=+0.00 0.14°+0.00 0.199+0.00
School
Middle stream 0.20° £ 0.00 0.10'+0.00 0.114+£0.00  0.117+£0.00 0.144+0.00 0.19°+ 0.00
Down stream 0207+ 0.00 0.10°+ 0.00 0.11°£0.00  0.11°+0.00 0.149+0.00 0.199+0.00
NRCRI Upper stream 0.43%+ 0.00 0.32°+0.00 0.96°£0.00 5554000 0.20°+ 0.00 0.32*+0.00
Middle stream 0.43°+0.00 0.32*+0.00 0.96*+0.00  0.25*+0.00 0.20*+ 0.00 0.32*+0.00
Down stream 0.43*+0.00 0.32°+ 0.00 0.96*+0.00  0.25*+0.00 0.20°+ 0.00 0.32°+0.00
Umuariaga  Upper stream 0.03¢" £ 0.00 0.00" £ 0.00 0.117+£0.00  0.11%+0.00 0.102+0.00 0.03¢" £ 0.00
Middle stream 0.032+0.00 0.00¢ + 0.00 0.118£0.00  0.11+0.00 0.10"+ 0.00 0.03"+0.00
Down stream 0.03"+0.00 0.00¢ £ 0.00 0.11"+0.00  0.11°£0.00 0.10"+0.00 0.032+0.00

Chrysene was high 0.43 £ 0.00 at NRCRI and low 0.03 = 0.00 at Umuariag. Chrysene exposure
through drinking water can pose health risks to humans. Chronic exposure to elevated levels of
chrysene has been associated with adverse effects on the respiratory system, skin, and eyes. Similar
to other PAHSs, chrysene is considered a probable human carcinogen by organizations such as the
International Agency for Research on Cancer (IARC). Long-term exposure to chrysene may
increase the risk of developing certain types of cancer, particularly lung cancer, skin cancer, and
bladder cancer [26]. The World Health Organization set 0.2 ng/L as the maximum permissible limit
for total PAHs in drinking water while that of benzo(a) pyrene (0.1 pg/L) [22].

Benzo (k) flaoranthen was high 0.32 £ 0.00 at NRCRI and low 0.00 and Umuariaga. Benzo [k]
fluoranthene is a polycyclic aromatic hydrocarbon (PAH) that can potentially contaminate river
water sources. Exposure to benzo [K] fluoranthene in drinking water from rivers can have several
effects on human health and the environment. Benzo [K] fluoranthene exposure through drinking
water may pose significant health risks to humans. Chronic exposure to elevated levels of benzo [k]
fluoranthene has been associated with adverse effects on the respiratory system, skin, and eyes. It is
classified as a probable human carcinogen by organizations such as the International Agency for
Research on Cancer (IARC) and the United States Environmental Protection Agency (EPA). Long-
term exposure to benzo [k] fluoranthene may increase the risk of developing certain types of cancer,
particularly lung cancer, skin cancer, and bladder cancer [27].

Benzo (a) pyrene was high 0.96 + 0.00 and low 0.11 + 0.00 at Umuariaga and behind school. Health
Risks: Benzo[a]pyrene exposure through drinking water and environmental sources poses
significant health risks to humans [28]. Chronic exposure to elevated levels of benzo[a]pyrene has
been associated with adverse effects on the respiratory system, skin, and eyes. It is classified as a
known human carcinogen by organizations such as the International Agency for Research on Cancer
(IARC) and the United States Environmental Protection Agency (EPA). Long-term exposure to
benzo [a] pyrene may increase the risk of developing various types of cancer, particularly lung
cancer, skin cancer, and bladder cancer. Benzo [a] pyrene contamination in water sources can have
severe environmental implications [29]. PAHSs like benzo [a] pyrene are persistent organic pollutants
that can accumulate in aquatic ecosystems, potentially harming aquatic organisms and disrupting
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ecological balance. This contamination can have far-reaching consequences for biodiversity and
ecosystem health, impacting fish, invertebrates, and other aquatic life.

Indeno (1-2-3) pyrene was high 0.25 + 0.00 at NRCRI and low 0.11 + 0.00 at Umuariaga and
behind PG school. Indeno (1,2,3) pyrene, a polycyclic aromatic hydrocarbon (PAH), can have
several effects if present in drinking water and the environment [30]

Indeno (1,2,3) pyrene exposure through drinking water and environmental sources poses significant
health risks to humans. Chronic exposure to elevated levels of indeno (1, 2, 3) pyrene has been
associated with adverse effects on the respiratory system, skin, and eyes. It is classified as a probable
human carcinogen by organizations such as the International Agency for Research on Cancer
(IARC) and the United States Environmental Protection Agency (EPA). Long-term exposure to
indeno (1,2,3) pyrene may increase the risk of developing various types of cancer, particularly lung
cancer, skin cancer, and bladder cancer [31].

Indeno (1,2,3) pyrene contamination in water sources can have severe environmental implications.
PAHSs like indeno (1,2,3) pyrene are persistent organic pollutants that can accumulate in aquatic
ecosystems, potentially harming aquatic organisms and disrupting ecological balance. This
contamination can have far-reaching consequences for biodiversity and ecosystem health, impacting
fish, invertebrates, and other aquatic life [32].

Benzo (a-h) anthracene was high 0.20 + 0.00 at NRCRI and low 0.10 £ 0.00 at Umuariaga. Benzo
[a,h] anthracene can also accumulate in soil, particularly in areas with industrial activities or
improper waste disposal. Soil contamination with benzo[a,h]anthracene can hinder plant growth and
microbial activity, affecting soil fertility and ecosystem function [33]. Benzo[a,h]anthracene
exposure through drinking water poses health risks to humans. Chronic exposure to elevated levels
of benzo [a,h] anthracene has been associated with adverse effects on the respiratory system, skin,
and eyes. It is classified as a probable human carcinogen by organizations such as the International
Agency for Research on Cancer (IARC) and the United States Environmental Protection Agency
(EPA). Long-term exposure to benzo [a,h] anthracene may increase the risk of developing various
types of cancer, particularly lung cancer, skin cancer, and bladder cancer [34].

Benzo (g-h-i) penylene was high 0.32 + 0.00 at Umuariaga and 0.003 + 0.00 at Umuariaga. Benzo
[g,h,1] perylene contamination in water bodies can have severe environmental implications. PAHs
like benzo [g,h,i] perylene are persistent organic pollutants that can accumulate in aquatic
ecosystems, potentially harming aquatic organisms such as fish, invertebrates, and algae. This
contamination can disrupt ecological balance, impacting biodiversity and ecosystem health. Benzo
[9,h,1] perylene exposure through drinking water poses health risks to humans. Chronic exposure to
elevated levels of benzo [g,h,i] perylene has been associated with adverse effects on the respiratory
system, skin, and eyes. It is classified as a probable human carcinogen by organizations such as the
International Agency for Research on Cancer (IARC) and the United States Environmental
Protection Agency (EPA). Long-term exposure to benzo [g,h,i] perylene may increase the risk of
developing various types of cancer, particularly lung cancer, skin cancer, and bladder cancer [35].
The World Health Organization (WHQO) and national regulatory agencies like the National Agency
for Food and Drug Administration and Control (NAFDAC) in Nigeria provide guidelines for
permissible levels of contaminants, including Polycyclic Aromatic Hydrocarbons (PAHS), in water.
WHO sets a stringent guideline for Benzo[a]pyrene, a known carcinogenic PAH, with a permissible
level of 0.7 pg/L in drinking water. This reflects the global concern over the toxic and carcinogenic
nature of PAHs. However, WHO does not offer specific guidelines for PAH levels in sediment
samples, focusing primarily on drinking water quality.
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NAFDAC, aligning with WHO and other international standards, typically follows these guidelines
for water safety, ensuring that PAH levels in drinking water are within safe limits to protect public
health. In environmental contexts, where PAHs in sediments are concerned, guidelines from
agencies like the United States Environmental Protection Agency (USEPA) or the European Union
(EU) are often referenced. The USEPA provides Threshold Effect Levels (TELs) and Probable
Effect Levels (PELs) for PAHSs in sediment, which indicate concentrations below or above which
adverse effects on sediment-dwelling organisms are unlikely or likely, respectively. For instance,
Benzo[a]pyrene has a TEL of 0.0319 mg/kg and a PEL of 0.782 mg/kg in sediment, guiding risk
assessment and environmental management.

4, Conclusion and Recommendation

The study conducted in Ikwuano Local Government Area, Abia State, aimed to assess the levels of
heavy metals and polycyclic aromatic hydrocarbons (PAHS) in both water and sediment samples
from streams in the area. PAHSs are environmental pollutants with potential health risks. The study
collected samples from various streams within the region and analyzed them for the presence and
concentration of PAHs using appropriate analytical techniques. These pollutants often originate
from industrial activities, urban runoff, and agricultural practices, posing threats to both aquatic
ecosystems and human health.

The study provided valuable insights into the environmental quality and potential risks to both
ecosystems and human health in the region. Through comprehensive analysis, the study revealed
the presence of polycyclic aromatic hydrocarbons (PAHSs) in water samples and sediments collected
from the streams. Spatial variations in contamination levels were observed, likely influenced by
proximity to industrial zones, urban areas, or agricultural activities. The identification of potential
sources of contamination, such as industrial discharges, agricultural runoff, and vehicle emissions,
highlighted the need for targeted pollution control measures. Moreover, the study underscored the
ecological impacts of heavy metal and PAH contamination on stream ecosystems, as well as the
associated human health risks through water consumption or contact.

These findings emphasize the importance of implementing effective management and remediation
strategies to mitigate contamination and protect both environmental and human health. Such
measures may include improving waste management practices, upgrading wastewater treatment
facilities, and promoting public awareness and education on water quality issues.

In conclusion, the study contributed valuable information for policymakers, environmental
regulators, and local communities to guide decision-making processes aimed at safeguarding the
health and integrity of streams within the Ikwuano Local Government Area, ensuring the sustainable
use of water resources for future generations

Based on the study assessing polycyclic aromatic hydrocarbon (PAH) contents of water and
sediments in selected streams within Ikwuano Local Government Area, Abia State, here are some
recommendations:

i.  Government should implement a regular monitoring program to continuously assess the
levels of PAHs in water and sediment samples from streams within the area. This will help
in understanding any fluctuations in contamination levels over time and facilitate prompt
action if necessary.

ii.  Government should conduct further investigations to identify the specific sources of heavy
metals and PAHSs in the streams. This could involve conducting detailed chemical analyses,
as well as stakeholder consultations to identify potential sources such as industrial activities,
agricultural runoff, or urban pollution.
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Government should develop and implement pollution prevention measures to reduce the
input of heavy metals and PAHSs into the streams. This may include implementing best
management practices in industries, promoting sustainable agricultural practices to
minimize runoff, and improving wastewater treatment facilities.

Government should raise awareness among local communities about the risks associated with
heavy metal and PAH contamination in water bodies. Provide education on proper waste disposal
practices, the importance of clean water, and potential health impacts. Empowering communities
to take action can lead to better environmental stewardship.
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