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Abstracts 

The petroleum industry has attracted a lot of attention in recent years. It attracts investors of 
various grades at the downstream sector, coupled with the fact that the growth of most large 
urban areas of Nigeria, in size and population has led to high demand for petroleum product 
and as well land for socio-economic services. This high  demand often results to land scramble 
and illegal conversion of land uses, leading to haphazard development and the deliberate 
sitting of petrol filling stations in unsuitable areas that are highly vulnerable to hazard. This 
study focuses on the rate of ill located petrol filling stations in Oyo particular lyin Atiba local 
government area of the settlement. Observation was the main instrument of data collection, 
with a checklist designed for the recordings of the observed characteristics in relation to the 
regulating standard guiding their locations. The study reveals that 30.77% of the filling 
stations are located too close to residential structures, without adequate regards for proper 
traffic flow. Hazards variables observed in relation to distance between petrol station and the 
residential area were: air pollution, fire outbreak, traffic congestion, traffic accidents, noise 
and soil pollution. The study concludes that the locations of petrol filling stations in the 
study area are inappropriate. It is recommended that National Environmental Standards and 
Regulations Enforcement Agency should ensure filling stations are erected in line with town 
planning regulations for sustainable development. 

Key words: Filling stations, Petrol, Location, Development, Petroleum industry, Oyo 
township. 

INTRODUCTION 

 The rapid growth rate of most urban centres has increased the use of 
automobiles, generators and other petroleum demanding plants. The pathetic power 
situation in Nigeria has exacerbated the increasing demand for petroleum products, 
leading to the proliferation of petrol filling stations and subsequently increases in the 
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number of petrol filling stations in urban centres and within settlements with less 
consideration for the minimum environmental safety requirements in their 
operations. Safety measures in locating petrol filling stations are of utmost 
importance in preventing hazards and reducing potential risks that could affect 
humans and their environment. In most urban areas of Nigeria, there is high 
demand for land for socio-economic services. This high  demand for land results to 
land scramble and illegal land use/conversion, leading to haphazard development 
and the deliberate location of petrol filling stations in unsuitable areas that are 
highly vulnerable to hazard. Several problems emanate from poorly sited locations 
of filling stations. Today, this has become an important social issue requiring the 
attention of social critics and researchers alike. 

 Considering the high risk and dangers associated with petroleum product as 
a highly inflammable product, its exploration, transportation, offloading, storing and 
sale should be carried out with cautions. According to a 2004WHOreport, more than 
2.3 million lives and properties worth more than 4.5 billion are lost to fire outbreaks 
associated with petroleum product mishandling in the world. Hanekom (2001) and 
Genovese (2004) are of the view that petrol a station can be any petroleum facility, 
service station, public garage, highway filling station, petrol port or fuel depot that 
dispenses fuel and lubricants for motor vehicles. Even though this facility may have 
different names depending on the part of the world, the purpose to which it is 
located still remains the same. Bolen (1988) states that every location in this world 
has its analyzable advantages and disadvantages. According to him the factors can 
be classified into two physical conditions, the real physical and analysis physical. 
Real physical is a visible condition in relation to area such as land condition, the 
width, and the distance from the highway. While Analysis physical condition, on the 
other hand, is obtained from physical analysis such as population analysis, 
neighborhood factor, and competitor analysis. Both factors are important in locating 
businesses; because the physical condition can affect the nature and type of business 
to be conducted, while analysis physical can affect the business performance. For 
example, if the distance between one station and the other is too close, then it will 
lead to decreased turnover on each station (Oetomo and Sesulihatien, 2012).  
According to Helsink (2000 (quoted in Mshelia, et al 2015)), the standard for 
environmental protection varies from country to country and the levels of the 
protection are equally determined by such factors as legislation and economic 
priorities of the individual state. 
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 In Nigeria, the Department of Petroleum Resources (DPR) is the regulator for 
filling stations and the Environmental Guidelines and Standards (EGAS) of 1991 
serves the petroleum industry as a comprehensive working document with serious 
consideration for the preservation and protection of the Niger Delta and by 
extension the Nigerian Environment (Nerry & Akpofure, 1998). Their operations fall 
under the Petroleum Regulation Act CAP 150 of 1967 which stipulates that the 
application for the issuance of licenses to all petrol stations shall be through the DPR 
in order to aid the people and save the environment from pollution. The sale of 
fuel/oil has therefore become one of the most lucrative businesses which might have 
prompted the mass location of petrol stations in almost all the strategic areas of the 
settlements. However, some of them sited were not in conformity with the 
guidelines of the Department of Petroleum Resources (DPR). This study intends to 
examine the petrol filling stations location in the study area to ascertain their level of 
conformity with the guidelines by the regulatory bodies establishing them. 

STATEMENT OF PROBLEM  

In locating petrol stations, it is important to consider proximity and 
precautionary measures like locating them at a required distance from buildings; 
places of public assembly such as markets, hospitals and schools and areas of high 
traffic congestions and residential buildings. This should be in accordance with the 
guidelines provided by the Department of Petroleum Resources and Fire service 
safety rules which provide  that the distance between two nearest petrol stations 
should be 400m and between a petrol station to the nearest residential building 
should not be less than 50m to shun possible hazards. Unfortunately these 
guidelines are not being followed. As a result, there have been proliferations of 
petrol stations that are located close to residential areas.  

Proliferation of filling stations is now a current trend in most of the major 
cities in the country. These filling stations are sited without recourse to rules of 
proximity and environmental impact assessment. They are located either between 
residential areas, schools, Office buildings or at junctions. In Oyo town, for instance, 
areas like Owode, Durban, Isokun–Gedu, Oroki-Akesan market, Owode-Akesan 
market, Owode- Sawmill area are clustered with great numbers of these 
Petrol Stations competing with residential buildings. Many of these petrol stations 
usually off-load their fuel any time of the day with little or no regard to rule of safety 
and public sensibilities. This poses a danger to those living close to these stations 
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which had in the past led to fire outbreaks. Petroleum products are known to be 
highly inflammable, as such proper handling of the product from exploration, 
storage, transportation, and distribution should adhere strictly to the global best 
practices to avoid hazards to residences in close proximity to such petrol stations. It 
is against this backdrop that the study examined the spatial pattern of location of 
these petrol stations and the possible hazards associated with their locations in Oyo. 

Fig 1. Oyo Township 

 

Source: Ufoegbune, et al, (2011)    

AIM AND OBJECTIVES  

The aim of this study is to assess the locations of petrol stations in Atiba Local 
Government Area (LGA) of Oyo State. The specific objectives are to:  

i. Take an inventory of the filling stations in the area  

ii. Compare locations and proximity of the filling stations in line with 
physical planning standards. 

METHODOLOGY  

In this study observation was the main method of data collection, with a checklist 
designed for the recordings of the observed characteristics in relation to the 
regulating standard guiding their locations. The data obtained were then analyzed 
using simple descriptive statistics frequencies and percentages and the results are 
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presented in tables. Hazards variables assessed in relation to distance between petrol 
station and the residential area were: air pollution, fire outbreak, traffic congestion, 
traffic accidents, noise and soil pollution. 

RELATED LITERATURES 

 The history of filling station in Nigeria dates back to 1907 when the Socony 
Vacuum first brought the first cargo of sunflower kerosene to this country and since 
then up to the Nigeria independence in 1960, Oil companies had been in full control 
of arrangement for supplying petroleum products. According to Nwanjo  and Ojiako 
(2007)  the Department of Petroleum Resources (DPR) procedure guide for grant of 
approvals to construct and operate a petrol products retail outlet (2007), before one 
begin petroleum retail outlet or filling station business one has to submit the 
following documents: 

i. Three (3) copies of an approved plan showing the building existing or 
proposed on the site and the relation to the roadways and adjoining 
properties.  

ii. A certificate signed by the Chief Federal/ State Fire Officer, or by an 
officer authorized in that behalf, that the arrangements proposed for the 
prevention of fire at the site are satisfactory.  

iii. A certification by the Area/Town Planning Authority for the construction 
of a Petrol Filling Station on the proposed site.  

iv. A certificate signed by the divisional police Officer or a superior police 
officer in-charge of the police motor traffic that he is satisfied that the site 
and layout of the proposed filling station do not constitute an unnecessary 
traffic hazard.  

v. Evidence that company applying is duly registered as a limited liability 
company by the appropriate Federal Ministry/Corporate Affairs 
Commission to deal in petroleum products.  

vi. Tax receipt and/or tax clearance certificate for the preceding three years.  

According to the Department of Petroleum Resources (DPR) manual before 
operating filling station one has to certify some physical planning standards. These 
standards are:  
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i. Land should be zoned for commercial/industrial use or be designated 
specifically for the purpose in a subdivision.  

ii. The parcel of land should not be less than 33 x 33 square meters or 
equivalent of two plots of land allow for the free flow of traffic 

iii. A petrol filling station should be sited 400 meters away from the next 
petrol station.  

iv. A petrol station should be sited 50 meters away in all angles of the build-
up areas to create a buffer zone for the residential house-the buffer zone 
can be devoted to any non-residential land use.

v. That the distance from the edge of the road to the nearest pump will not 
be less than 15meters.  

vi. The total number of stations within 2 km radius of the site should not be 
more than four (4) including the one under construction  

vii. Filling station should not be located less than 100 meters from school, 
hospital, theaters, clinics and other public and semi-public buildings.  

viii. The site (for filling station) should not lie within NNPC/PPMC pipeline 
right of way or PHCN transmission or railroad lines  

(Procedure guide for grant of approvals to construct and operate of a petrol products 
retail outlet by Department of Petroleum Resources, Ministry of Petroleum 
Resources. 2007).  

 Nwanjo & Ojiaku (2007) investigated the potential health hazards of petrol 
stations on attendants in Owerri, Nigeria. Attendants from twenty filling stations 
were assessed in the area and another twenty that were not exposed to its vapor 
were used as control. The result showed a significant increase in the activities of 
alkaline phosphatase, alanine and aspartate aminotransferases for those exposed to 
patrol vapor from 6-10 years.  

Ujjwal & Sokhi (2006) applied GIS for petrol station vulnerability assessment 
in New Delhi, India. In their study land uses within the 200m radius from each 
filling station were identified using high resolution Ikonos image and coordinate of 
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the station were obtained using GPS. Stations were categorized into vulnerability 
classes on the bases of the use, density and population with200 meter buffers. 

 Okonkwo et al (2014) investigated pollutants emissions from filling stations 
and their impact on the air quality. Gas monitors were employed to identify the 
different pollutants present in the ambient air of the study areas. The results showed 
that the most prominent pollutants present in the ambient air were the volatile 
organic compounds followed by methane, then carbon monoxide. Measurements 
were taken at the controls at distances between 20 to 200m.The pollutants 
concentration recorded at the study areas showed that the level of pollutants 
exceeded the FEPA air quality guidelines. There were few exceptions in pollutants 
like the particulate matter which was found to be at concentrations within the FEPA 
limits. Regression analysis of the pollutants at the controls showed that only the 
volatile organic compounds and methane were the only significant pollutants 
present in the ambient air primarily because of the presence of the filling stations. 
These two pollutants showed a strong negative correlation with distance from the 
study area. While the regression curve for the volatile organic compounds (VOCs) 
showed a nearly perfect curve with exponential functions as its regression equations 
that of methane was linear (Okonkwo et al, 2014). Specifically, both VOCs and 
methane showed a correlation coefficient (R) that was above 0.9 for the study areas. 
Hence a conclusion was drawn from the findings that the primary pollutant to 
consider when building filling station are the VOCs and methane and that the 
minimum safe distance to site a filling station is a distance of 80m away from 
residential areas. 

 Matsho (2010) noted that the petroleum industry had attracted a lot of 
attention in recent years. The industry is one of the major contributors to the South 
African GDP. In recent years, increases in petrol price created a huge challenge for 
the service station retailers to run sustainable, profitable and viable businesses, as 
the price increases impacted negatively on sales volumes. The new entrants in the 
market and new competition from other retail businesses necessitated changes in the 
industry. The petroleum industry introduced new business centers at the service 
stations to generate revenue for the business in order to ensure profitability and 
viability. The proliferation of service stations, regulated retailer margins on petrol 
and volume performance all created concerns about the survival of individual 
service stations. The effects of crude oil price fluctuations on the economy ultimately 
affected the motorists and retailers (Matsho, 2010). The South African petrol price 
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largely depended on international market conditions. The industry faced change and 
challenges. The future uncertainty of the supply of exhaustible resources like crude 
oil impacted on the crude price experienced by the global market. The energy 
demand thus exerted another pressure on price as the world economy grew rapidly. 
The uncertainty about whether to deregulate the liquid fuel industry added a new 
dimension to the industry’s future. The study focus area highlighted findings which 
could be extrapolated to many cities in South Africa. At the end of the day, a retail 
operator should know the businesses very well as the profit margins were fixed. 

 Ioj & Tudor (2011) examined the temporal changes in proximity of residential 
land use to filling stations in Bucharest suburban, in Romania. Coordinates of the 
stations were obtained using Global Positioning System (GPS), aerial photographs 
and Google earth imageries were used to digitize the residential areas. Buffer zones 
were created in map to see the encroachments of the residential areas. The results of 
the study revealed that 21 gas stations were located in residential areas and 39 gas 
stations were located in non-residential area. There were 10 gas stations (half of the 
total of 21) located in residential areas. However the study limited itself mainly to 
buffer analysis and only one land use (residential), distance of filling stations to 
other conflicting land-use like public buildings, hospitals and the likes were not 
analyzed by the study. 

 Samuel, et al (2015) examined the proliferation of petrol filling stations in 
relation to the minimum environmental safety requirements by the Department of 
Petroleum Resources (DPR) He found out that ‘distance from the edge of the road to 
the nearest pump and from the next petrol filling station should not be less than 15 
and 400 meters respectively. The Global Positioning System (GPS) was used to 
acquire the coordinates of each filling station in the study area and then imported to 
the ArcGIS 9.3 software environment. Distances between filling stations from the 
road and from each other were determined using the ArcGIS 9.3 measurement tool 
alongside buffering analysis in respect to their coordinates. The Z ratio analytical 
technique was used to examine the conformity of petrol filling stations to the 
required distance of 400m and 15m from each other and from the road respectively 
as stipulated by DPR amendment decree 37 of 1997. Findings from the z ratio 
analysis at 152degree of freedom and 95% confidence level revealed that the petrol 
filling stations in the study area neither conformed to the required distance of 400m 
apart nor to the required distance of 15m from the road. Thus, the study 
recommends, among others, the need for the regulatory agency, DPR, to improve 
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their capacity in enforcing the compliance of petrol filling stations with laid down 
regulations. 

FINDINGS AND DISCUSSIONS 

In all thirty-nine petrol filling stations observed in the study area, fourteen are 
relatively big representing 35.90 per cent, while 64.10per cent of the stations are 
small in size. Sixteen stations (41.03%) are located on the main road within the area. 
While twelve (30.77%) of the stations are located too close to residential structures. 
28.21 per cent are observed to be well located. Hazards variables observed in relation 
to distance between petrol station and the residential area are: air pollution, fire 
outbreak, traffic congestion, traffic accidents, noise and soil pollution. 

Observed petrol filling stations 

S/N Observed Features Frequency Percentage 

1 Total number of observed filling station 39 100% 

2 Stations located on the main road 16 41.03% 

3 Stations located in residential zones 12 30.77% 

4 Stations well located 11 28.21% 

5 Stations with relatively small size  25 64.10% 

6 Stations with relatively big size 14 

 

35.90% 

Discrepancies are observed as regard the compliance with standards. Most of the 
petrol filling stations observed, do not conform to the DPR manual for physical 
planning standards before operating filling station. The standards mostly not abided 
with are that:  

i. Land should be zoned for commercial/industrial use or be designated 
specifically for the purpose in a subdivision.  

ii. The parcel of land should not be less than 33 x 33 square meters or 
equivalent of two plots of land allow for the free flow of traffic. 35.90 per 
cent of the stations 
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iii. A petrol filling station should be sited 400 meters away from the next 
petrol station.  

iv. A petrol station should be sited 50 meters away in all angles of the build-
up areas to create a buffer zone for the residential house-the buffer zone 
can be devoted to any non-residential land use. 

v. That the distance from the edge of the road to the nearest pump should 
not be less than 15meters.  

vi. The total number of stations within 2 km radius of the site should not be 
more than four (4) including the one under construction

CONCLUSION  

 The total number of filling stations found in the study area is thirty-nine. 
Comparison of locations and proximity of the filling stations in line with physical 
planning standards showed that generally most of the stations in the study area are 
not so far from one another and at the same time they do not fully abide by the laid 
down rules. Though, in proper environmental management, it is expected that, 
people and their needs must be placed at the forefront of concern so as to serve their 
physical, psychological, developmental, cultural and social interest equitably, this 
seems not to be the case. Therefore, all effort must be towards ensuring sustainable 
environment by pursuing the selection of the best practicable environmental law and 
safety of human life and property. 

RECOMMENDATIONS 

i. National Environmental Standards and Regulations Enforcement 
Agency, NESREA, should ensure those filling stations are erected in line 
with town planning regulation for sustainable development. 

ii. Filling stations are mostly located on some roads as found by the study, 
hence the need to give priority for the roads with less number of filling 
stations when given license to operators.  

iii. The stations must be compelled to be ready to respond to emergency 
cases, especially, in the event of fire outbreaks. 
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iv. Existing petrol filling stations that do not conform with the regulations, 
thereby constituting danger to the public should be demolished. 
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