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The poor state of the environment, especially in urban areas, has become 
a major global issue, with developing countries such as Nigeria voicing 
growing concern. There is a scarcity of knowledge on the environmental 
impact of PFSs as a result of the loss of life and property, as well as other 
serious socio-economic implications of non-compliance with PFSs siting 
criteria. The historical literature on the impact of residential buildings, 
the environment, and human health on PFSs in Nigeria, as well as the 
study’s gap, is examined in this research. It also outlines DPR compliance 
with PFSs location as well as established criteria for prohibiting PFS 
sitting in Nigeria’s states. Relevant publications on PFSs-related topics 
were downloaded from Google Scholar. The goal of this study is to look 
back on a previous essay about PFSs in Nigeria and its impacts on the 
environment and human health. This study’s main purpose is to give a 
complete overview of Nigerian PFSs. According to the article analyzed, the 
majority of PFSs were located close to residents, with setbacks from the 
road and residential areas of less than 30 m in 90% of the filling stations. 
As a result, the landowners can band together to argue that a facility that 
is improperly sited cannot be built. A great deal of public participation is 
required. A campaign should be launched to raise awareness among filling 
station owners and other developers of the dangers of non-compliance with 
established norms. All violators of the established norms, as well as corrupt 
officials of enforcement agencies/bodies, should face open punishment 
so that others might learn their lessons. Finally, appropriate planning is 
required to allow future road expansion.
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1. Introduction

Volatile organic compounds (VOCs) are a diverse col-
lection of substances distinguished by their relatively high 
vapor pressures. Exposure to these substances can cause 
asthma, headaches, mucosal symptoms [1], and, in some 
situations (e.g., benzene), an elevated risk of cancer [2,3]. 
In Europe, benzene is the only VOC that is officially reg-
ulated in terms of air quality (Directives 2000/69/EC and 
2008/50/EC). VOCs have indirect health consequences due 
to their role as ozone and other photochemical pollution 
precursors. PFSs are frequently the largest source of VOCs 
in metropolitan settings. Additional sources include traffic 
and small-scale companies that employ organic chemicals 
as solvents (paint, glue, etc.). Petrol stations as VOC emis-
sion sources have been the topic of much research in recent 
years, with a special focus on the design and evaluation 
of control systems in an effort to reduce environmental 
concerns and emissions [4,5]. Mostly those concerning their 
effects on employees and environmental issues [6-11].

Several studies in the worldwide literature have looked 
at local projections of petroleum vapours on petrol sta-
tion workers’ health and the impact of petrol stations on 
their immediate surroundings, and gas stations as a major 
source of VOCs [12,13]. The inclusion of petrol stations 
within residential zones in human settlements was de-
termined by the uncontrolled and rapid sprawl of built-
up houses unique to Romanian urban ecosystems [14].  
This is why we’re interested in doing a temporal analy-
sis of incompatible land use and land-cover to find ev-
idence for the velocity of change in terms of locational 
conflicts between residential areas and gas stations. The 
high VOC pressure on air quality provided a legislative 
framework at the European level: Directive 1999/13/
EC which promotes the reduction of VOC emissions 
caused by the use of organic solvents in certain activities 
and installations; and Directive 94/63/EC, which high-
lights that VOC emissions contribute significantly to air  
pollution [15,17].

Although Spanish petrol stations were traditionally 
located in relatively empty areas, the country’s continual 
urbanization has resulted in numerous petrol stations be-
ing established within metropolitan areas surrounded by 
structures in recent years. This issue has sparked a debate 
between residents whose homes are close to gas stations 
and the authorities in charge of land management. With 

oil products, the residential areas-gas stations’ relation-
ship can cause fires, increased traffic, noise, pollutants, 
waste, and wastewater [16]. The climate zone, road net-
work features, and urban agglomeration all amplify these 
effects [17]. The haphazard expansion of built surfaces in 
Romania, particularly residential areas, has resulted in the 
replacement of the terrain profile, from one prodct to one 
consumer, as well as the residential areas’ closeness to 
opposing functions [18]. In general, gas stations are posi-
tioned only for economic reasons, with little consistency 
in issuing building certificates and no proper oversight of 
conformity with territorial planning requirements. Envi-
ronmental endowments are modest, and environmental 
components are only superficially monitored at these gas 
stations. All of them are linked to excessive VOC emis-
sions (particularly benzene), which cause structural dise-
quilibrium in environmental components.

In physical planning practices throughout the world, 
the easy-going methods and littering of fuel filling stations 
in approved residential land uses are unsafe, pervasive, 
and forbidding. Even though anthropogenic actions such 
as petrol filling stations and related commercial land use 
development continue to fail the environmental impact 
evaluation test of acceptance, compatibility, suitability, 
and standard on a daily basis in developing countries 
around the world, are common in residential neighbor-
hoods. In Sub-Saharan Africa, however, formal analysis 
of other land uses, such as fuel filling stations, in order to 
determine their social and environmental advantages and 
disadvantages in terms of layout or residential neighbor-
hoods is no longer required. The reasons for this excep-
tional rise are not difficult to imagine. The oil business 
became a major source of energy with the start of the 
industrial revolution at the turn of the twentieth century, 
owing to the rise of the vehicle industry. Although oil is 
an important petrochemical feedstock, it is also a source 
of energy for the global economy [19]. As can be seen from 
the above data, oil has played a significant role in the 
growth of technology in our day. However, oil finding, 
like any other technique, has its drawbacks. One of these 
disadvantages is its harmful impact on the earth’s bio-
sphere, which includes the release of pollutants and green-
house gases into the environment, as well as ecosystem 
damage from occurrences like oil spillage [20]. As a result 
of this predicament, developed countries are beginning to 
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place a greater emphasis on a cleaner, more environmen-
tally friendly energy source. Nigeria’s energy needs are 
provided by petroleum and natural gas reserves, which 
are plentiful. The Nigerian economy is heavily reliant on 
crude oil exports. The recent population growth in Nige-
ria has prompted a rise in demand for petroleum goods, 
and many marketers have taken advantage of this need by 
arbitrarily constructing service stations without consid-
ering the potential impact of their locations [21]. The rapid 
growth of built-up gas filling stations in primarily residen-
tial neighborhoods in developing nations, including Ni-
geria, is concerning and poses issues for a sustainable en-
vironment as well as violations of land use arrangements 
and environmental aesthetics [22]. Opinions show the accu-
mulating and obstinate glassiness of these phenomena in 
Nigerian residential zones, exacerbated by quick approval, 
poor evaluation, and control of such developmental pro-
jects in residential areas by the relevant agencies, which 
are safekeeping physical planning and urban development 
without regard for the attendant environmental and health  
implications.

The condition can also be a result of land use modifica-
tion or conversion, such as the continued presence of esca-
lating petrol stations in various types of residential areas. 
It causes problems since extremely flammable petroleum 
products are frequently stored in residential zones in con-
structed underground tanks for retail purposes. Further-
more, the inability of petrol station developers to comply 
with the necessary laws guiding the development of such 
activities, as well as a lack of strict control by appropriate 
agencies, contribute to the location of such commercial 
land use in the residential domain of Nigerian urban areas, 
as more filling stations are built in order to meet demand. 
As a result of the current scenario, it is becoming increas-
ingly frequent to find fueling stations positioned close to 
residential areas. The consequence of this development is 
increased air pollution due to the ongoing release of haz-
ardous chemicals into the atmosphere. These emissions 
come from a variety of sources, including gasoline deliv-
ery to stations, tank breathing caused by temperature and 
pressure fluctuations during vehicle refueling, emissions 
from loosely closed tanks, and leakage caused by the mis-
handling of petroleum [21]. There is also the emission of 
combustion products from the station’s vehicle engines [23].  
PFSs, as retail outlets for highly flammable petroleum 

resources such as gas, gasoline, and kerosene, must be 
strategically situated in relation to other operations to 
minimize the damage to the nearby environment. Petrol 
stations along the route were found to be too close togeth-
er; some were even built side by side, resulting in a great-
er likelihood of massive and wide-ranging consequences 
on the nearby environment. The positions of gas stations 
in relation to road crossings and U-Turns, as well as their 
setbacks from the expressway, a high-tension power line, 
and adjacent land uses, have generated concerns about 
the area’s safety. Because the power supply in Nigeria is 
known to be unreliable, many, if not all, of the stations 
are planned to use privately owned generating facilities, 
which may cause some noise and air pollution in the im-
mediate environment. Another source of concern is the 
rowdiness at and near gas stations, especially when there 
is a shortage of fuel. Economic expansion is now widely 
acknowledged as a major contributor to developing en-
vironmental challenges, particularly when such develop-
ment is not sustainable.

The following are the objectives of this article: To 
examine the effects of the expansion of PFSs in new loca-
tions on the environment and human health; examine EIA 
requirements for PFS site suitability; and examine the im-
pact of their locations in order to find a long-term solution 
to the problems.

Description of the Study Area

Nigeria is located in the West African sub-region be-
tween longitudes 30 and 140E and latitudes 40 and 140N 
as shown in Figure 1. It has a total area of 923,768 square 
kilometers. It is bordered to the North by the Republics 
of Niger and Chad, and to the West by the Republic of 
Benin. It shares Eastern borders with Cameroon all the 
way down to the Atlantic Ocean’s coasts, establishing the 
Nigerian Territory’s Southern boundaries.

Despite being totally inside the tropics, Nigeria’s cli-
mate ranges from tropical on the coast to sub-tropical in 
the interior. The wet season runs from April to October, 
with the dry season being from November to March. The 
extreme maximum temperature in Southern coastal loca-
tions can reach 370 °C, while the extreme low is 100 °C. 
Temperature extremes can vary from 400 to 5000 degrees 
Celsius further north, and the climate is drier [24].
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2. Methods

In Nigeria, a similar technique was used to review 
PFSs, and the same was used in order to assess the envi-
ronmental impact of petrol pumping stations near residen-
tial areas in Nigeria, as well as to suggest mitigating tech-
niques, articles from the last 5-10 years were examined [25]. 
Articles relevant to this study were found using Google 
search engines and open access journal sites. These arti-
cles and papers were reviewed in their entirety, and the 
data was entered into a database containing the authors’ 
names, publication details, study site, time period, strat-
egy, and technique for studying the impact of filling sta-
tions on man and the environment, as well as the major 
conclusion.

Furthermore, multiple methods were employed for 
this study with some modifications to satisfy the goal and 
objectives of this paper, which was to interpret the status 
and quality of work done within and outside Nigeria. The 
following approaches were used to evaluate the quali-
ty of the articles; the environmental and human health 
consequences of the proliferation of PFSs in previously 

uncharted territory; to research EIA standards for PFS site 
selection suitability, and to assess the impact of their sites 
in order to provide a long-term solution to the difficulties.

3. Results and Discussion

3.1 Impacts of the Proliferation of PFSs with 
Their Unprecedented Locations It Has on the 
Environment

Several researches have demonstrated the problems 
associated with the environmental impact of PFSs in 
Nigeria. The manner in which petrol fuel outlets are 
sandwiched in residential zones of Nigerian urban 
centers without regard for the health and environmental 
consequences is not encouraging. An empirical study 
was conducted on contaminants released from PFSs and 
their impact on air quality [26]. Their findings revealed that 
the main contaminants identified in the environment air 
were volatile organic compounds, methane, and carbon 
monoxide, with impurity levels exceeding the FEPA air 
quality limit. Over 98 percent of PFSs met the minimum 

Figure 1. Nigerian map depicting the federating states [24].
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reserve of 100 meters from health care centers and vari-
ous gas stations in order to achieve the 400-meter basic 
station distance guideline [27]. PFSs have been found to 
be abundant near roadways and residential buildings in 
previous research. Similar research has demonstrated that 
the locational pattern of nearby petrol filling stations has 
the propensity to cluster in a specific zone. The study rec-
ommends that petrol stations be closed or restricted in and 
around the town’s built road flight path and strictly desig-
nated residential zones [28].

The buffer analysis and descriptive statistics to evalu-
ate the proximity of PFSs to residential buildings in the 
Bucharest suburbs discovered that the presence of PFSs 
has resulted in malfunctions, highlighting a disadvantaged 
area due to environmental issues, unplanned development, 
overburdened infrastructure, and pollution of each envi-
ronment component [29,30]. They evaluated the survival of 
filling stations and urban infrastructure to qualify check 
maintenance on compliance. In their research, they dis-
covered that while 50% of gas stations followed the rules, 
the remaining 50% did not. According to the researchers, 
preparedness should be based on the adequacy, functional-
ity, and sophistication of available extinguishing facilities. 
Setback standards and safety preparedness policies should 
be improved for long-term urban development [31]. The 
study on the locational distribution of petrol stations and 
the underlying ramifications in Osun City, Nigeria’s com-
mercial density shows that about 56% of PFSs followed 
the area coverage standards, implying that the petrol sta-
tions’ clustering was endangering the area’s safety [32].

Land-use activities along arterial highways in several 
Nigerian cities are not regulated or coordinated, exposing 
the region to threats such as traffic bottlenecks, pollution, 
accidents, fire explosions, and other environmental issues. 
These filling stations serve as a major contributor to traffic 
problems such as traffic congestion, pollution, fire, and 
explosion in densely populated regions [33]. According 
to him, the degree of these varies depending on factors 
such as location, size, and distance from the road, among 
others. It is believed that the air quality near fuel stations 
and their environs (which is mostly influenced by vapor 
emissions from unburned gasoline) differs from the ratio 
seen in city air, which is primarily influenced by traffic 
emissions [21]. Petroleum distribution is a complicated task 
that entails carrying and storing across the country [34].  
The location of filling stations and their impact on the envi-
ronment in different parts of Nigeria was investigated [33,35,36]. 
In Kaduna North the spatial distribution of filling stations 
was analyzed, from the result it was discovered that the 
22 PFSs in the area are irregularly dispersed and largely 
clustered along key highways [33]. The analysis did not con-
sider the impact of the spatial distribution of these filling sta-
tions on traffic flow along the highway which contradicts [35].  
According to research conducted in Spain, gas stations 
contribute significantly to ambient benzene concentrations 
in their vicinity as a result of the non-conformity of filling 
station locations to statutory criteria on traffic flow [37]. Ta-
ble 1 shows the results.

In Romania the haphazard growth of PFSs and their 
closeness to residential buildings, made residents in Ro-

Table 1. A brief comparison of the distance between PFSs in Nigeria.

From To Location Kilometer Meter References

NNPC Mega Conoil Federal road Abuja- Keffi road 0.05 50 [21]

Oando Residential Buildings Isoko road Ughelli 0.05 50 Field Study, 2021

Conoil Businesses centers Kubuwa Abuja 0.1 100 Field Study, 2021

Century New path Okpanam road Asaba 0.3 300 Field Study, 2021

Texaco Total Abuja-Keffi road 0.1 100 [21]

Total Mobil Isoko road Ughelli 0.2 200 Field Study, 2021

Rain oil Federal road Asaba-Agbor road 0.1 100 Field Study, 2021

Conoil Residential Buildings Rumuokuta -Mgbuoba road 0.2 200 Field Study, 2021

Total State road Agbani-Enugu road 0.3 300 Field Study

NNPC mega stations State road Douglas road Owerri 0.05 50 Field Study

AA Rano Nig. Ltd. Federal road Mararaba 0.1 100 Field Study

Mobil State road Kurunduma 0.5 500 Field Study

Oando State road Kuchikau 0.14 140 Field Study

Total State road Masaka 0.14 140 Field Study

NNPC Federal road Ado 0.75 750 Field Study
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mania believe that the affiliation of home gasoline stations 
can cause fires, increased traffic, noise, pollution, trash, 
and wastewater by using oil products [18,17]. This is con-
sistent with the findings of the location and spatial distri-
bution of PFSs in Ilaro, Ogun State [38]. The study of PFSs 
in Ilesa, Osun State, Nigeria concludes that numerous fill-
ing stations were haphazardly spread along with it, with 
some more under construction, and that filling stations 
along the road was discovered to be too close to each 
other; some were even developed side-by-side, implying 
a higher propensity for massive and wider effects on the 
immediate environment [39]. A variety of factors impact 
the location of a petrol station in the Accra district [40]. The 
study’s findings revealed that factors such as promotion, 
brand, pump pricing, service quality, opening hours, local 
authority assessment, and location size influenced sitting. 
As a consequence of the study’s findings, a fuel station 
placed in a high-traffic region, a struggle along the road, 
the area’s land use activities, and the road’s condition, 
including environmental and regulatory requirements, are 
all desirable. In the Nigerian city of Port Harcourt, there 
is an agreement that the spatial attribute for locational 
analysis of petroleum stations is that filling stations have 
been converted to residential houses, and 14 filling/petrol 
dispensable engines are located near the road, and one is 
located near a high tension line [17,40].

Research on the impact of PFSs on petrol stations in 
Kampala, Uganda was compared to studies on the level 
of compliance of PFSs with development control require-
ments in Anambra, Nigeria [41,42]. As the distances between 
the filling stations sampled from the road and the setback 
standards are significantly different, the results of their 
study suggested that the aforementioned explain why 
houses located 100 meters from stations were prone to 
sensible height and those 50 meters’ analyses were rated 
the peak of the risk, as the distances between the filling 
stations sampled from the road and the setback standards 
are significantly different. Further studies revealed that the 
environmental problems of developed fuel filling stations 
in the residential domain are also numerous, including 
volatile organic compounds, methane, and carbon monox-
ide, to name a few in Port Harcourt Rivers State [22].

The increase in the global population has outpaced, 
and automobiles, including Premium Motor Spirit (PMS), 
have posed a serious threat to human health in terms of 
providing the Liquified Natural Oil, Kerosene, Dual Pur-
pose Kerosene masses with the necessary infrastructure, 
enact, and (DPK), Aviation Turbine Kerosene are sold [43]. 
As the population of completed white petroleum products 
grows, so does the number of automobiles that run on 

flammable vapour at very low temperatures.
The fact that certain hydrocarbons found in PFSs are 

effective inducers of cytochrome P450 was demonstrated 
in the introduction section of the research, which could 
lead to biological and physiological effects. Following car 
refueling, a significant level of benzene was observed in 
the pulmonary zone of PFSs [44]. Benzene and similar hy-
drocarbons produced by PFSs are metabolized by a highly 
reactive intermediate epoxide that binds to hepatic micro-
somal proteins and nucleic acids, causing lethal conse-
quences in humans [45]. Because petroleum hydrocarbons 
and other related carbon-containing compounds, particu-
larly mammalian liver and kidney cells, are converted into 
free radicals or activated metabolites during oxidation in 
cells it was deemed necessary to assess the extent of PFSs’ 
impact on human health and, if possible, quantify it [45].  
Unlike decades earlier, when PFSs were sporadically 
spread, most of the activities of PFSs were connected to 
contemporary day development in some way.

It is believed that PFSs hydrocarbons activated metab-
olites, when reacted with some cellular components, such 
as membrane lipids, to form lipid peroxidation products, 
could contribute to membrane alteration [46]. They went 
on to say that this could react with enzymes and cause 
inactivation by oxidizing proteins and/or breaking DNA 
strands. Because their metabolites can attach to proteins 
and nucleic acids, they can trigger these latter effects. 
Studies have also shown that PFS exposure has resulted in 
significant alterations in the activity of numerous enzymes 
in China particularly in the tissues of the liver, kidneys, 
and lungs [47,48]. The potential health risks of Owerri’s pet-
rol station personnel were assessed [49]. The results show a 
significant increase in alkaline phosphatase, analine, and 
aspartate amino transfer activities in people exposed to 
petrol vapour for 6-10 years. Individuals exposed to petrol 
vapour had significant amounts of serum urea, creatinine, 
and urine protein, according to the findings.

Qualitative interviews were conducted to confirm the 
discovered parameters of PFSs in Ife-Central using an 
inductive manner. The findings show that all of the PFSs 
violate the principles and criteria because the distribution 
was clumped, negatively impacting the residents’ well-be-
ing, the environment, and their socioeconomic situation [50]. 
PFSs siting has resulted in the release of volatile organic 
compounds such as benzene and toluene, as well as toxic 
gases such as carbon monoxide and traces of soot, all of 
which have been shown to have a negative impact on gen-
eral health and environmental hazards [51]. Table 1 shows 
the results.
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3.2 EIA Requirements for Suitability of Site 
Selection of PFSs

Construction activities are anticipated to cause severe 
environmental harm, which is a major worry. Rail projects, 
fuel pumping stations, and infrastructural facilities all have 
the potential to impact the environment, including soil 
degradation, air pollution, and water contamination [50,63-66].  
The main challenge for developers today is to establish and 
implement a strategy for sustainable building operations 
that is both environmentally friendly and long-term [67-69].  
Continuous urbanization creates a fair demand for au-
tomobiles, resulting in increased fuel consumption and 
filling station demand [70]. In the same line, the bulk of 
PFSs in Ede Osun state did not adhere to planning criteria. 
Implementing a public awareness campaign among resi-
dents and enforcing planning standards in existing PFSs 
and other land uses will go a long way toward addressing 
the issues of low perception and non-compliance with 
planning standards. Filling stations and electric charging 
stations for future cars meet the increased demand for 
fuel. The PFSs have a significant potential to harm the site 
and the surrounding environment, according to reports. It 
also has an effect on socioeconomic losses, environmental 
deterioration, geological disintegration, and water con-

tamination [71-73]. One of the most serious hazards of PFSs 
is fire, which is compounded by other factors such as elec-
tricity [70] and pipe and underground storage tank leakage, 
which can lead to groundwater contamination [74]. Fur-
thermore, it causes air pollution from aromatic compound 
concentrations [75] as well as traffic congestion [70]. The 
PFSs facility is necessary, but it is also dangerous. As a re-
sult, particular care must be used when selecting such a fa-
cility. Any company project’s site selection is crucial [76,77].  
Several incidences involving fires at gas stations and fill-
ing stations have already been reported in the news, with 
fatalities. It has a variety of effects on the industry as well 
as the mental health of users. Take a look at Figure 2.

Perceptions of Residents on Danger Associated 
with Petrol Stations in Nigeria

Researchers continue to be interested in developing a 
sustainable way to maintain the natural environment. Con-
struction field activities that can harm the environment 
have long been a source of worry. The structure of such 
places has the potential to cause significant environmental 
damage. A PFSs improves transporter and traveler con-
venience, but these stations are frequently dangerous [74,78]. 
Site selection is frequently cited as an important factor 

Table 2. Benzene concentrations (μg.m-3) measured by personal (R) or by fixed site monitors (S) placed in or around of 
petrol station.

Local Period Observations (n) Study Type (Sx) References

United States 1981-83 72 Rnc [52]

Europe 1986-1992 Rnc [53]

United Kingdom 1995 - Rnc
Rc

[54]

Valencia (Spain) - 7 R [55]

Kolkata (India) 2005-2006 35 R [56]

Ioannina (Greece):
- urban
- rural

2006 30
30

Rc [57]

Ioannina (Greece)
- urban
- rural

2006 32
32

Rc
R

[58]

Owerri (Nigeria) 2005-2007 40 Rnc [59]

Italy - 28 R [60]

Kano (Nigeria) 2008 214 Rnc [38]

Illorin (Nigeria) 2018 297 Rc [61]

Anambra (Nigeria) 2019-2020 270 Rnc [42]

Ife- central (Nigeria) 2021 52 Rnc [50]

Ede Osun state (Nigeria) 2021 14 Rnc [62]

-: the requested information was not found; Rnc: refueling without an installed emission control system; Rc: refueling with an 
installed emission control system; R: refueling without knowing whether or not an emission control system is in place; Sx: a study 
conducted at a maximum distance of x meters around a petrol station.
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in the success of any business venture. This industry has 
become increasingly concerned about major environmen-
tal issues and negative consequences around the world. 
Petroleum retail companies are attempting to implement 
sound and effective environmental policies for PFSs. The 
EIA was created as an effective instrument for better man-
agement of such assets for this aim. Using regression and 
GIS, the PFS’s position is determined by traffic volume 
counts [79]. 

The amount of clients who visit per day determines the 
site’s potentiality, which is critical for business growth. 
A study was carried out in the Kano Metropolitan Area in 
Northern Nigeria to ascertain the concern of businesses in 
the sector of petrol retailing for taking physical planning 
requirements into consideration [80]. The requirements 
stated for planned construction were found to be ignored 
by eight (8) stations (4%) out of 192 stations [78]. As illus-
trated in Figures 3a and 3b. It is said that building crews 

for petrol-filling stations prefer to choose a site based on 
personal preferences; however, for environmental pro-
tection and other preventive measures, a uniform method 
is required. Furthermore, it is noted that an EIA study is 
required prior to obtaining approval for the fuel site [81-84].

EIA entails the necessary examinations and analyses 
of a project’s environmental viability. The methods and 
procedures involved in completing EIA reports take a sig-
nificant amount of time, effort, and money [85,86]. The older 
approaches of site selection incorporate both qualitative 
and quantitative elements when deciding on a place. Be-
cause various factors are still involved in the EIA analysis 
of any facility, such as an FS, these studies lack factors 
considered in EIA assessment. And FS is a significant 
environmental liability since it poses a risk to the envi-
ronment’s well-being. As a result, a site study and general 
risk assessment are required before such facilities may be 
built [87].

Figure 2. Perceptions of residents on danger of the presence PFSs [35].

3a 3b

Figures 3. Displaying PFSs with no setback to residential buildings in Delta and Imo State.

Source: Researchers’ Fieldwork, 2021.
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The level of awareness of risks and safety precautions 
among PFSs, as well as the existing safety practices in 
Petrol Filling Stations in Minna, Niger State, Nigeria was 
investigated. According to the statistics, 45% of PFSs in 
Minna do not meet Department of Petroleum Resources 
(DPR) siting requirements, with setbacks from the road 
and residential areas of less than 30 meters [88]. Independ-
ent Petroleum Marketers are unconcerned about people 
selling gallon-sized petroleum products in front of their 
stations. When opposed to those run by individual mar-
keters, conglomerate-owned stations, such as the Nigeria 
National Petroleum Cooperation (NNPC) Retail Outlets- 
(State-owned), have stronger safety procedures and orien-
tations.

GIS was used to conduct a location analysis of PFSs in 
Ilorin, Kwara State, Nigeria. The coordinates of the sta-
tions were recorded using a handheld Global Positioning 
System (GPS) device, and other data were gathered by 
presenting questionnaires to the owners and workers in 
each PFSs. During their investigation, they determined 
that the majority of the stations were near buildings, with 
10 (3%) being near a school, 226 (76%) near retailers, 
192 (65%) near residential houses, and 11 (4%) being 
near hospitals [61]. The study reveals that PFSs are overly 
packed throughout the metropolis, resulting in cluster pat-
terns that pose a major hazard to the town’s heavily popu-
lated districts and are not constructed in compliance with 
existing norms. In Malaysia, a similar study was carried 
out to determine suitable land parcels for the installation 
of new PFSs [89]. According to them, the Ipoh Mapping 
and Surveying Department provided the geographic data, 

while the Ipoh City Planning Department provided the 
norms used in practice for site selection for PFSs. They 
prepared a questionnaire to get feedback on the PFSs loca-
tion choices from stakeholders. During their investigation, 
they revealed that the vast majority of PFSs failed to meet 
the specified guidelines for position and distance from 
residential residences, which served as the foundation for 
future PFSs construction as shown in Figures 4a and 4b.

4. Conclusions

As a result of the foregoing, it is clear that PFSs are 
forming in Nigeria without consideration for existing 
physical planning norms, putting the environment, as well 
as human and public health, in jeopardy. The majority 
of inhabitants, unfortunately, were unaware of the health 
risks associated with the petrol stations’ infractions of 
planning requirements. As a result, the DPR must ensure 
that planning standards are properly enforced in Nigeria in 
order to protect public health and encourage healthy urban 
expansion. The relevant authorities also demand that fuel 
stations, as well as any other physical developments, be 
installed throughout the country, as well as public aware-
ness campaigns about the environmental and health risks 
involved with such developments. These kinds of cam-
paigns can be carried out with the help of the media and 
collaboration with traditional rulers and local groups.

Recommendation

In light of the study’s findings, the following recom-
mendation was made:

i. The law should empower the planning officer (s) to 

4a 4b

Figures 4. Showing PFSs close to residential buildings in FCT and Rivers State.

Source: Researchers’ Fieldwork, 2021.
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investigate all instances of illegal development, as well 
as plans submitted by non-planners without the planner’s 
permission.

ii. Public participation is important because landowners 
can band together and say that a facility that is poorly lo-
cated cannot be built.

iii. A campaign should be initiated to increase aware-
ness among filling station owners and other developers of 
the dangers of non-compliance with set requirements.

iv. All violators of the established criteria should face 
open punishment in order for others to learn from their 
mistakes.
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