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Abstract

While it is significant to note that fueling and gas station sandwiched in-between residential building could lead
to possible fire outbreak, loss of lives and property, an assessment of air quality in the Oleh Community, Isoko
South local government area in the Niger Delta Area of Nigeria were examined and finding revealed that air
quality in the area is affected to varying degrees by human and natural activities. Results indicate that CO, VOC,
CO, SOy, NOx and suspended particulate matter values for the four location sites were below acceptable values
for ambient conditions at most of the locations. Data’s from this study reveals that the concentration of the SO,
ranges between 0.202ppm to 3.55ppm; The oxide of nitrogen (NO,) has concentration of [1 0.001ppm; Carbon
monoxide (CO) ranges of 0.921ppm to 2.235ppm; Data’s from the study reveals that the different sampling
locations in the community had CO, values that range between 73.000ppm to 125.000ppm; VOCs range from
1.400pgm™ to 2.5/66ugm™; Suspended particulate matter range from 15.700pgm™ to 26.500ugm™. Field
observation shows that common sources of air pollution within the Oleh community are gas flaring, bush
burning, combustion of bones, plastics, rubber edging for wheels, among others thus, emitting many health’s
damaging pollutants. Though, results from this study reveals that the concentrations of CO, VOC, CO, SOy,
NOy and suspended particulate matter for the four location sites in the Oleh community were within stipulated
standards such as the World Health Organization’s (WHO’s) Guidelines and are therefore safe for human
health. As the Isoko communities are racing toward urbanization, government, cooperate bodies and other stake
holders should partner to educate the masses to limit the amount of pollutant released into the atmosphere.
Further study is thus encouraged to attempt to establish a gradient between ambient air quality and indoor air
quality cutting across urban and sub — urban cities in Nigeria.
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INTRODUCTION of enormous man made emissions of pollutants,
Generally, gaseous pollutants when released into the which can alter the atmospheric constituent,
atmosphere displace and alter the quality of air. Air chemistry and life cycles in the direction of the wind,
quality could be defined as the standard used for extending over several hundred kilometers (Gupta et.
determining the condition of air as compared to the al.,, 2008). Ubani, and Onyejekwe, (2013) reported
requirements of one or more biotic species or to any  that pollution from domestic and industrial sources,
human need or purpose. This study becomes excessive use of oil and gas resources, ill planned and
necessary for the health and sustainable environment managed communities, coastal developments and
of the Nigerian communities. Maintaining a pollution river bank activities are resulting in the loss of quality
free environment has recently become a global of vulnerable land, coastal and offshore habitats and
concern, more so, at the advent of climate change. shared living marine resources of the region putting
However, human activities have a negative impact on the economies and the health of the populace at risk.
the delicate balance of nature and the fragile They further reported the deterioration in water and
ecosystems of atmospheric bodies (Dami et. al., air quality (chronic and catastrophic) from land and
2012; Nwankwo and Ogagarue, 2011). In many sea-based activities (especially flaring/power plants),
urban centres around the world, particularly in agricultural, urban and domestic sewage run-off,
developing countries, deteriorating air quality is eutrophication and gas flaring been identified as a
becoming a major environmental concern. major Trans boundary environmental problem by
Deteriorated air quality threatens human health and communities in the Niger Delta region of Nigeria.
contributes to environmental damage such as climate

change, acid rain thereby leading to immense Akpoghelie (2016) reported the detrimental effect of
economic loss. These urban and most sub — urban air pollution on nearly all phase of human lives to
areas may be viewed as complex and intricate sources include health effect such as eye irritation, skin
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irritation, headache, sneezing, coughing, suffocation,
chest pain, breathing problems among others, effects
on vegetation, soil, water, manmade materials,
climate and visibility (Seyyednejad et. al., 2011). He
stated that sulphur dioxide is introduced into the
atmosphere by the combustion of solid fuel, which
has high sulphur content, volcanoes and many
industrial processes. Nitrogen oxides (NOy) consist of
nitric oxide (NO), nitrogen dioxide (NO,) and nitrous
oxide (N,O) and are formed when nitrogen (N,)
combines with oxygen (O,). They are reported to be
mainly the results of bacterial processes, biological
growth and decay, lightning, forest and grassland
fires. NO, is formed when fuel is burned at high
temperatures, and come principally from motor
vehicle exhaust and stationary sources such as
electric utilities and industrial boilers. The oxide of
carbon has carbon monoxide (CO), was reported to
be present in small amounts in the atmosphere,
chiefly as a product of volcanic activities, natural and
man - made fires (such as forest and bushfires,
burning of crop residues) and also from the burning
of fossil fuels. Also, carbon dioxide (CO,) as an
oxide of carbon is the principal product oxide of
carbon formed from the combustion of hydrocarbon
fuels and by respiration. Volatile organic compounds
(VOCs) were reported to be released from burning
fuel, such as gasoline, wood, coal, or natural gas, oil
and gas fields and from diesel exhaust. They are also
released from solvents, paints, glues, and other
products that are used and stored at home and at
work. Volatile organic compounds are hazardous air
pollutants, when combined with nitrogen oxides; they
react to form ground - level ozone, or smog, which
contributes to climate change. Particulate matter
(PM) consists of airborne particles in solid or liquid
form. The PM is emitted at the emission source in
particle form, for example the smokestack of an
electrical power plant. It formation also results from a
series of chemical and physical reactions involving
different precursor gases, such as sulphur oxides,
nitrogen oxides, and ammonia reacting to form
sulphate, nitrate and ammonium particulate matter
(Akpoghelie, 2016).

Dami et. al., (2012) reported that the World Bank
report of (2002) expressed with brevity and clearly
stated that Rivers and Delta States alone produced
close to 75% of Nigeria’s petroleum, which
represents more than 50% of national government’s
revenues. They further reported that in the same year,
Nigeria was rated the fifth largest supplier of crude
oil to the United States. Moreover, worldwide
epidemiological study on the impact of air pollution
reveals that gaseous pollutants and particulate matter
has enough potential to cause severe health effect like
respiratory, cardiovascular diseases and
cardiopulmonary mortality. But a general survey
reveals that the poor economic disposition and
deplorable standard of living in the Niger Delta
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region of Nigeria had till date, brought a continuous
source of pain and sorrow to the inhabitant that are
located where these natural resources may be found
and so, many had resulted to pipeline vandalism and
crude oil theft, thus further exposing the region to
major environmental and health challenges. The poor
standard of living of the Niger Delta People is visible
at traffic point in major street of the cities majorly at
night, where women and other girl child feature the
sale of fried food such as bean cake popularly called
“Akara”, yam, plantain; roasted food such as chicken,
beef or mutton meat popularly called “suya”, maize;
boiled processed food such as rice, beans, “Eba” with
a variety of “soup” to match among others in order to
keep the family alive.

Dami et. al., (2012) reported in their study that these
air pollutants could condense in the cloud and later
fall back as rain and could settle either directly to
surface waters, and on soils before being conveyed to
surface water bodies where they accumulate or might
even contaminate these processed foods before they
could be consumed, thus increasing the health risk
among the populaces (Akpoghelie 2016). Where the
source of portable drinking water is quite a distance,
they may proceed to use the possible contaminated
rain water to process the said cooked food. Fumes
from the exhaust of automobiles might contain
volatile organic compound, Lead compound and
other hydrocarbons that might condense directly into
this processed food. Further the survey carried out
within Delta State reveals that most fueling and gas
stations in the region are built a few meters from
residential building and close to the highway
resulting to cars, lorry, trucks among other, spending
more time releasing gaseous contaminant in
residential points while purchasing the product, most
time causing traffic. Hence, this study owes its
significance to the fact that such environment listed
in this study may be further contaminated with petrol
and cooking gas odour, thus increasing the
concentration of pollutant released into the
atmosphere thereby exposing the authors and other
inhabitant to health challenges. Thus, this study is
aimed at carrying out an assessment of the study of
the sampling and analysis of the quality of air in
Oleh, Isoko South local government area of Delta
State, Nigeria and thus compares them with available
regulatory standards.

MATERIALS AND METHODS

Sample Site

The Oleh community is a semi - urban city in the
Isoko South local government area of Delta State,
Nigeria. It is also the headquarters of the Isoko South
Local Government Area, one of the two
administrative units in the Isoko region of Delta
State, southern Nigeria. The community jointly
“housed” a flow station with the Olomoro
community. In the midst of several primary and
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secondary institutions in the community, it is home to
the faculty of law and engineering of the Delta State
University, with the main campus residence in
Abraka. The main economic activity is food crop
farming and some hunting. The staple food crops
include cassava and yams. Women form a large
proportion of the farming population. They also
engage in trade of food crops for cash to meet other
basic household needs. Cassava is the source of most
of the foods consumed by the people such as
“Garri”, starch meal such as “Ozi and Egu” are
cassava derivatives. The predominant religion in
Oleh is Christianity; some natives still practice pagan
worship. This is evident in the few ancestral shrines
that still dot the Oleh landscape. A critical appraisal
of the belief system of the average Oleh citizen will
reveal a combination of both Christian practices and
traditional leanings.

Sample Collection

Four research location sites were chosen to measure
the sub — urban volatile mixture of pollutant emitted
from petrol stations in the Oleh community and was
chosen by equivalent site requirement. They were
fueling and gas station sandwiched in residential
building whose criteria met the characteristics of the
high traffic and petrol odour in both sites. SOy, CO,
CO,, VOC, H,S and SPM samples were measured in
the morning between 7:00 to 8:20pm; 12:00 to
1:30pm in the afternoon and 5:00 to 6:30pm in the
evening, every day for the period of one week. Air
sample in four sample points such as the pump, vent,

Table 1: Location 1 — Morning

driveway and the super mart were collected from the
sample sites with the aid of the aeroqual series 200
handheld monitor.

Sample Analysis

The gaseous sensor of the aeroqual air quality kit was
fitted and the kit was switched on to allow
optimization for three minutes. The kit was raised off
the ground to a height of approximately 2.5 meters.
The monitor was allowed to measure the air sample
for about two (2) minute to allow for accurate results.
When the volatile organic compound level indicates,
it blips and then, its reading is recorded. The process
is repeated for the entire duration of the exercise.

Suspended Particulate Matter (SPM):

A mini-volume portable air sampler with a pre -
weighed membrane filter (47um) was used to collect
particulate matter. After sampling, the membrane
filter was dried at 105°C, cooled in desiccators and
weighed to the nearest milligram. The mass
concentration was calculated by measuring the mass
of particulate matter and dividing by the volume of
air.

RESULTS AND DISCUSSIONS

The average concentrations of CO, VOC, CO, SOy,
NOx and suspended particulate matter for the four
location sites as compared to the Nigerian National
Air Quality Guidelines for Maximum Exposure is
shown in table 1 — 12.

Parameters Pump Drive Way Average DPR Limit
SOx (ppm) 0.338 0.216 0.277 0.01-0.10
NOx (ppm) <0.001 10.001 <0.001 0.04 -0.06
CO (ppm) 1.980 2.020 2.000 10-20
CO; (ppm) 87.000 81.000 84.000 NIL
VOC (ugm™) 3.080 1.820 2.450 0.16
SPM (ugm’®) 18.000 23.000 20.500 150 — 230

Table 2: Location 1 - Afternoon

Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.317 0.198 0.258 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 1.680 1.840 1.760 10-20
CO; (ppm) 84.000 62.000 73.000 NIL
VOC (ugm?) 3.142 1.990 2.566 160
SPM (ugm’®) 24.000 29.000 26.500 150 — 230

Table 3: location 1 - Evening

Parameters Pump Drive Way Average DPR Limit
SOx (ppm) 0.322 0.220 0.271 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04-0.06
CO (ppm) 2.140 2.33 2.235 10-20
CO; (ppm) 91.000 103.000 97.000 NIL
VOC (ugm’®) 3.102 1.870 2.486 160
SPM (ugm’®) 21.400 26.800 24.100 150 — 230
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Table 4: Location 2 — Morning

Parameters Pump Drive Way Average DPR Limit
SOx (ppm) 0.204 0.298 0.251 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 -0.06
CO (ppm) 1.040 1.330 1.185 10-20
CO; (ppm) 101.000 84.000 92.500 NIL
VOC (ugm™) 3.000 1.745 2.373 160
SPM (ugm®) 18.89 12.700 15.795 150 — 230

Table 5: Location 2 - Afternoon

Parameters Pump Drive Way Average DPR Limit
SOx (ppm) 0.185 0.219 0.202 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 0.920 1.002 0.961 10-20
CO; (ppm) 99.000 82.000 90.500 NIL
VOC (ugm™) 2.750 1.600 2.175 160
SPM (ugm’®) 16.500 14.900 15.700 250

Table 6: Location 2 — Evening

Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.251 0.183 0.217 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 1.350 1.270 1.310 10-20
CO; (ppm) 120.000 94.000 107.000 NIL
VOC (ugm™) 2.900 1.810 2.355 160
SPM (ugm’) 19.20 16.800 18.000 250

Table 7: Location 3 — Morning

Parameters Pump Drive Way Average DPR Limit
SOx (ppm) 0.298 0.335 0.317 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 —0.06
CO (ppm) 0.950 1.140 1.045 10-20
CO, (ppm) 139.000 111.000 125.000 NIL
VOC (ugm?) 1.480 1.690 1.585 160
SPM (ugm’®) 18.440 13.220 15.830 250

Table 8: Location 3 — Afternoon

Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.230 0.252 0.241 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 0.840 1.002 0.921 10-20
CO, (ppm) 128.000 107.000 117.5 NIL
VOC (ugm?) 1.220 1.580 1.400 160
SPM (ugm™) 16.700 14.800 15.750 250

Table 9: Location 3 — Evening

Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.240 0.260 0.250 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 1.120 1.200 1.160 10-20
CO, (ppm) 132.000 119.000 125.500 NIL
VOC (ugm™) 1.300 1.610 1.455 160
SPM (ugm’®) 18.500 13.800 16.150 250
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Table 10: Location 4 - Morning

Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.320 0.390 0.355 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 1.220 1.680 1.450 10-20
CO, (ppm) 94.000 91.500 92.750 NIL
VOC (ugm?) 2.200 2.250 2.225 160
SPM (ugm®) 16.700 15.900 16.300 250
Table 11: Location 4 - Afternoon
Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.340 0.350 0.345 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 1.350 1.430 1.390 10-20
CO, (ppm) 127.000 96.400 111.700 NIL
VOC (ugm?) 2.320 2.410 2.365 160
SPM (ugm’®) 18.320 17.110 17.715 250
Table 12: Location 4 - Evening
Parameters Pump Drive Way Average DPR Limit
SOy (ppm) 0.347 0.352 0.350 0.01-0.10
NOx (ppm) <0.001 <0.001 <0.001 0.04 - 0.06
CO (ppm) 1.370 1.450 1.410 10-20
CO, (ppm) 94.200 98.400 96.300 NIL
VOC (ugm?) 2.410 2.680 2.545 160
SPM (ugm’®) 18.520 18.320 18.420 250
DISCUSSIONS 2.235ppm. Location 1 has the highest CO
The results of parameters are shown in table 1 — 12. concentration value of 2.235ppm recorded in the
Data from this study reveals that the concentration of evening session while the general average
the SO, ranges between 0.202 ppm to 3.55 ppm. concentration ranges between 1.760ppm to

Location 4 has the highest concentration of SO, with
value ranging from 0.345ppm to 0.355 ppm. The
driveway recorded a much higher concentration of
the oxide in the morning hour and least in the evening
hour. Location 2 has the least concentration of the
oxide, closely followed by location 3, then location 1.
General survey reveals that the exposure to sulphur
dioxide occurs primarily through direct breathing of
contaminated air. The Agency for Toxic Substance
and Disease Registry (1998) reported a long-term
study surveying large numbers of children with the
finding, revealing possible associations between
sulfur dioxide pollution and respiratory symptoms or
reduced breathing ability. SO, pollution may result to
corneal haze, breathing difficulty, airway
inflammation, eye irritation, psychic alterations,
pulmonary oedema, heart failure and circulatory
collapse. Sulphur dioxide is also associated with
asthma, chronic bronchitis, morbidity and mortality
increase in old people and infants. The oxide of
nitrogen (NO,) in this study has concentration of (]
0.001ppm and by implication, falls below the DPR
tolerance limit for quality air. Nitrogen dioxide has
the ability to irritate the lungs and lower resistance to
respiratory infections such as influenza. Carbon
monoxide (CO) measured at all the sampling
locations were between the ranges of 0.921ppm to

2.235ppm. Location 3 has the lowest concentration
value ranging from 0.921 to 1.160ppm. This implies
that the concentration of CO measured in all the
sampling stations were below the DPR tolerance limit
for air quality, which stipulates a range of 10ppm to
20 ppm for an 8 — hourly average time. This low
concentration is due to the fact that CO is naturally
oxidized by oxygen in the atmosphere to carbon
dioxide. Health effects of VOCs pollution may
include eye, nose and throat irritation, headaches, loss
of coordination and nausea, damage to liver,
kidney and central nervous system.

The united states national library of medicine (2015)
reported that people at the highest risk of prolonged
exposure to emissions from heavy motor vehicle
traffic. The major symptoms associated with
exposure to VOCs include: conjunctiva irritation,
nose and throat discomfort, headache, allergic skin
reaction, dyspnea, declines in serum cholinesterase
levels, nausea, emesis, epistaxis, fatigue and
dizziness. Data’s from this study reveals that the
values for VOCs concentration in this study range
from 1.400 (ugm?®) to 2.566(ugm™). Report from
table 1 — 12 reveals the concentrations of CO, in all
the sampling stations at the different location in Oleh
community. Data from the study reveals that the
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different sampling locations in the community had
CO, values that range between 73.000ppm to
125.000ppm which falls below the maximum
standard natural concentration (600 ppm) of carbon
dioxide in fresh air and the recommended World
Health Organisation threshold limit (TLV) value of
5000 ppm which is safe for healthy adults for an 8-
hour work day [WHO, 1990]. All values obtained for
suspended particulate matter at the different sample
locations were below the World Health
Organization’s (WHO’s) Guidelines and Standards
for Ambient Air Quality which stipulates a range of
150 pg/m® to 230 pg/m® for a 24—hour average and
also for the Department of petroleum Resources air
quality standard which stipulate a range of 250
pg/m°. This indicates particulate matter pollution in
these locations do not particulate. Akuro (2012)
reported the trend for Suspended Particulate Matter
varies with the season.

Slinn (1992) had reported on estimates for the Long
Range Transport of Air Pollutants. The obtained
values of NO,, SO,, CO, CO,, VOC and SPM in this
study may also have resulted from the form of
domestic fuel use for cooking, bush burning before
the new farming season, burning of bone, rubber
edging for wheels among others. Field observation
shows that common sources of fuel within the Oleh
community are cooking gas, firewood, wood charcoal
and sawdust. Biomass and coal smoke have been
reported to emit many health-damaging pollutants,
including suspended particulate matter (SPM), carbon
monoxide (CO), sulphur oxides, nitrogen oxides,
aldehydes, benzene, and polyaromatic compounds
[Smith, 1987; Nilson and Pitt, 1994].

CONCLUSION

From this study, it can be concluded that the
concentrations of CO, VOC, CO, SOx, NOyx and
suspended particulate matter for the four location
sites within the Oleh community were within
stipulated standard and therefore safe for human
health. Though, this study did little to establish a
relationship between ambient air quality and the
indoor air quality within the study area, the
Department of Petroleum Resources and the
legislative arm of the federal government should as a
matter of urgency formulate policies to restrain the
building of petrol station in between residential
building not just to prevent possible fire outbreak that
may lead to the loss of lives and property, but also to
limit the concentration of contaminant released into
the atmosphere. Bushing burning and other form of
combustion of materials such as bone, expired rubber
for wheels, among other should be discouraged. Bush
burning should be considered unique source of
atmospheric pollutant not just in Isoko, but in the
Niger Delta region in general as oil pipeline is seen to
run in between farmland in most community. As the
Isoko communities are racing toward urbanization,
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government, cooperate bodies and other stake holders
should partner to make town planning a priority.
Further study is thus encouraged to attempt to
establish a gradient between ambient air quality and
indoor air quality cutting across urban and sub —
urban cities in Nigeria
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