
Journal of Medical Investigations and Practice / Vol 9 / Issue 1 / Jan-Mar 2014 39

Appraisals for potential hazards in the operational 
environment and facilities of petroleum refining and 
distribution industry in Nigeria
Ezejiofor TIN, Nwigwe HC, Osuala FOU1, Iwuala MOE1

Departments of Biotechnology and 1Biology, Federal University of Technology, Owerri, Nigeria

Address for correspondence:  
Dr. Tobias I.N. Ezejiofor, Departments of Biotechnology, Federal University of Technology, Owerri, Nigeria. E-mail: tinezejiofor@gmail.com

Access this article online

Website:

www.jomip.org

Quick Response Code

DOI:

10.4103/9783-1230.132558 

Original Article

INTRODUCTION

How safe is the work place? This is a question that bothers 
many occupational toxicologists, industrial hygienists, 

and others with stake in the field of  occupational health and 
safety. Indeed, the safety of  many workplaces can hardly be 
guaranteed. Thus, in spite of  the immense benefits derived 
from work, work itself  has become a source of  several deaths, 
ill-health, and injuries, as are clearly illustrated by data from 
relevant authorities including the World Health Organization 
(WHO) and International labor organization (ILO).[1-3] WHO 
in the World Health Report for the year 2000[4] concluded 

that workplace hazards are responsible globally for 37% of  
back pain, 16% of  hearing loss, 13% of  Chronic Obstructive 
Pulmonary Disease (COPD), 11% of  asthma, 10% of  injuries, 
10% of  lung cancer, and 2% of  leukemia. The magnitude of  
the problem is said to be grave for the developing countries. 
In spite of  the difficulty in obtaining information concerning 
occupational diseases and injuries in developing countries 
due to lack of  comprehensive and harmonious data collecting 
systems, ILO still estimates that 2 million workers die each year 
from work-related injury and illness. In 2002, in sub- Saharan 
Africa alone, ILO estimated more than 257, 000 total work-
related fatalities, including about 55,000 injuries.

Thus, in both industrialized and developing countries, the rapid 
pace of  technological changes combined with the persistence 
of  unsafe or environmentally-threatening working conditions 
have served to focus attention on the need to create a safe, 
healthy work environment and to promote a safety culture at 
the workplace. An important starting point for achieving this 
target is risk assessment, since by this, all aspects of  work are 
considered in a systematic evaluation that not only identifies 
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the hazards of  the workplace and the specific groups of  workers 
at risk for purposes of  instituting the right kind of  preventive/
control measures, but also other measures to be taken to comply 
with the employer’s duties under the regulations, which include 
among others, the assessment of  health and safety risks faced by 
workers in the normal course of  their activities or duties and the 
prevention of  occupational risks.[2,5-8] Petroleum refining and 
distribution are among the occupational activities perceived to 
be hazardous. Once extracted, crude oil is transported to an oil 
refinery where complex hydrocarbon compounds are separated 
and converted through various refining operations (fractional 
distillation, cracking, solvent extractions, then other treatments 
including formulating and blending) to become useable fuel 
sources. Present day refineries produce a variety of  products 
including many required as feedstock for the petrochemical 
industry. The process of  refining oil manufactures nearly 2,500 
useful products.[9] Petroleum refining and distribution industry 
in Nigeria, as elsewhere, constitute a giant industry with many 
complicated systems. The Port Harcourt refinery complex 
situated at Alessa-Eleme near Port Harcourt consists of  two 
refineries in one: The old Port Harcourt refinery (Area 5) 
established in 1965 with current production capacity of  60,000 
barrels per stream day (bpsd), and the New Port Harcourt 
Refinery (Areas 1- 4) commissioned in 1989 with installed 
capacity of  150,000 bpsd. Both refineries have combined 
installed capacity of  210,000 bpsd.[10] 

Given the complexities of  this work environment and facilities, 
and given that workers are behind their operations, it is possible 
that these workers might be liable to certain health hazards 
on account of  sundry job exposures. It has, therefore, become 
very imperative to appraise these facilities and their associated 
operational activities with a view to defining the true nature 
and extent of  real or potential hazards arising from them that 
might put the workers at certain risks to health or even life 
ultimately, and this forms the main aim of  this study. Most of  
the studies done with respect to petroleum industry in Nigeria 
are mostly animal studies centering mainly on the effects of  
petroleum products on the environment with emphasis on 
ecological species other than man (mainly terrestrial and 
aquatic resources).[11-17] Apart from our earlier attempt to define 
the hazards of  this industry,[18] there had been no previous 
study with detailed report on work environment and facility 
appraisals for petroleum refining and distribution activities 
in Nigeria. Absence of  such study is responsible for a dearth 
of  data regarding the comprehensive definition of  real and 
potential hazards of  this sector in the Nigerian environment 
or setting, and this forms the scope of  what this study (a 
furtherance of  the previous one) seeks to address.

MATERIALS AND METHODS

The study target was the facilities of  and occupational activities 
of  the studied establishments: 

(a)	Port Harcourt Refining Company Ltd. (PHRC) 
(Petroleum refining industry) and 

(b)	Pipelines and Petroleum Marketing Company (PPMC) 
(Petroleum distribution industry). Operations of  

the establishments under study are carried out in 
departments, which for the purposes of  this study were 
split further into many smaller units in order to capture 
the specific hazards of  the various facilities and the 
equally many different functions (activities) performed 
by different sections of  a particular department in their 
particular locations.

Ethical clearance and permission to study these industries 
were obtained from the institutional review committee of  the 
supervisory ministry (Petroleum Resources).

The study was conducted through personal walkthroughs, 
involvement in the operations and activities of  the various 
departments/sections of  the establishments, and interviews 
with a cross section of  staff  during the study period to obtain 
first hand information. Secondary data relating to the study 
of  hazards of  the industry by the industrial occupational 
physician was also used. Data emanating from these sources 
were collated and analyzed.

RESULTS

Personal walkthroughs, interactions with staff  through oral 
interviews, and personal involvement in the activities of  the 
various work units during the study period revealed the hazards 
in the various operational units of  this industry. These were 
collated with available secondary data and presented in Table 1.

Another important discovery during the personal walk-
through is shown in plates 1 and 2. Some operational 
facilities of  the studied establishments were observed to have 
become obsolete and defective, thus allowing the release of  
hazardous pollutants into the air environment.

DISCUSSION

Personal walk-through and involvement in the activities/
operations of  the various departments of  the establishments 
as well as interactions/interviews with staff  during the study 
period offered immense personal insight into the hazards of  
the various facilities and operational units [Table 1], revealing 
that oil refining and distribution activities are indeed fraught 
with several hazards. This observation was corroborated by 
the views of  staff  themselves as they catalogued a wide range 
of  hazardous experiences encountered over the years in the 
course of  discharging their work demands. An appraisal of  
the findings revealed that the identified hazards fell into five 
major hazard classification categories reported previously by 
Ezejiofor et al.[18] namely physical hazard, chemical hazard, 
biological hazard, psycho-social hazard, and ergonomical 
hazards.

The chemical hazards were many and of  diverse nature, 
essentially coming from the myriad of  chemical substances 
involved either as production/process chemicals (as compiled 
in the material safety data sheet (MSDS), products, or part 
of  the discharged effluents including solids, liquids, solvents, 
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gases, mists, vapors and fumes (including fuels and welding 
fumes), oil spills, flammable and/or explosive substances. 
The biological hazards are mainly from exposure to disease 
agents of  infections and infestations such as bacteria, viruses, 
fungi, helminthes and protozoan parasites, other pathogens, 
and sundry other conditions that predisposes to diseases 
and infirmities including bites from rodents, reptiles, and 
insects including malaria-causing mosquitoes, as well as 
contamination of  food/water.

Psychosocial hazards originate from overloaded work pressure, 
prolonged hours of  work, shift-work/call duty, high human 
traffic, community and/or industrial relations problems, 
interpersonal relations problems and the worries deriving from 
all these, as well as monotony/boredom obtainable in some 
sectional operations.

The ergonomical hazards include poor work and office space 
design, working in confined space, awkward sitting/standing 
work positions/postures, climbing, manual handling (pushing, 
pulling, lifting, and carrying) as well as mechanical accidents 
and other accidents (including road transport accidents) that 
are very common to most sections of  the industry. 

This workplace and facility appraisals revealed that the 
findings are in tandem with those reported previously by 
Ezejiofor et al.,[18] and the established hazards are suspected 
to be responsible for the several accidents including slips, 
falls from heights, road/water transport accidents, fires and 
explosions, and several other industrial accidents, some of  
which resulted in accident injuries such as sprains, dislocations, 
fractures, tears, abrasions, blisters, bruises, cuts, punctures, 
lacerations, contusions, crush injuries, fire/steam burns, 
blow/red eyes, chemical splashes/burns, scalds, swellings of  
body parts with pains and internal injuries, insect stings and 
other animal bites, gas inhalations, electric shocks, assaults, 
bullet wounds, and other unclassified accident injuries,[19] as 

well as variable patterns of  morbidities and mortalities[20] also 
reported previously.

However, studies from other lands have shown that the 
hazardous nature of  oil and gas industry is not peculiar 
to Nigeria. According to these reports, oil workers are 
continuously exposed to numerous hazards that include 
exposure to heat, fires, polluted air, noise, radiations and 
hazardous chemical materials, including asphalt, asbestos, 
aromatic hydrocarbons, arsenic, hexavalent chromium, 
nickel, carbon monoxide, coke dust, hydrogen sulfide, lead 
alkyls, natural gases, petroleum, phenol, and silica, with far 
reaching consequences.[21-23] This same set of  hazards have 
been noted previously in other industrial occupational activities 
particularly with regards to exposure to noise, heat, dust, and 
hazardous chemical substances.[24-27]

Unfortunately, some of  the effects of  these hazards are also 
borne by residents and environments far beyond the confines 
of  the generating industries. That the effects of  these hazards 
are not confined to the generating industry and its workers is 
clearly gleaned from the submissions of  Runion[28] on two such 
hazards- thermal and noise pollutions.

Again, it is noteworthy that most building roofs in and around 
this industrial host communities usually turn brown within just 
few months after roofing- perhaps, resulting from the gases, 
sooths, and other particulate air pollutants discharged from 
the industrial aerial chimneys, gas flare stack, and/or other 
defective operational facilities. Indeed, these observations 
were corroborated by the reports of  chemical assessment of  
atmospheric residual aerosol from satellite stations of  these 
studied industrial sites,[29,30] in which 

p
H, electrical conductivity 

and varying concentrations of  acid rain gases, non-metallic and 
metallic ions (including some heavy metals), and particulate 
matter were reported, with higher concentrations of  some 
of  these found in stations closer to the industrial sites. Thus, 

Table 1: PHRC and PPMC: Operational units, activities, and identified hazards
S/No Unit Name Activities / Functions Hazards

1. Administration 
Blocks

1.	 Directors / Managers Offices.
2.	 Meetings
3.	 Administration

1.	 Slips, trips, and falls.
2.	 Prolonged sitting.
3.	 Prolonged hours of work.
4.	 High human traffic.
5.	 Industrial Relations problems
6.	 Community Relations problems.

2. Technical Building 1.	 Engineering and Technical Staff Offices 
2.	 Technical Meetings

1.	 Slips, trips, and falls
2.	 Prolong sitting.
3.	 Prolonged hours of work.

3. Equipment and 
Technical Services 
Dept. (ETSD).                                                     
Process 
Engineering

1.	 Routine monitoring of performances of process units and facilities.
2.	 Identifying the problem solving in the process plants.
3.	 Trouble shooting of process, equipment, and operations aimed at  

achieving a safer, efficient, and economic plant operation.
4.	 Ensuring laid down procedures are followed in operations and maintenance 

of process plants and facilities and suggest modifications to procedures 
and plants where necessary.

5.	 Carrying out special technical studies and process development work.
6.	 Evaluating and appraising new products and technologies as they apply 

to the company.

1.	 Noise
2.	 Heat.
3.	 Climbing
4.	 Inhaling of chemicals e.g. H2S.
5.	 Prolonged sitting position.
6.	 Poor work / office design.
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in these and all other instances of  industrially-facilitated 
pollution, not just the workers, but also all else within and 
beyond the immediate vicinity of  the operational locations are 
put at great risk of  resultant environmental pollution.

In conclusion, the current state of  facilities as well as 
activities at the operational units of  petroleum oil refining 
and distribution industry in Nigeria is fraught with several 
hazards. Thus, there is urgent need for facility upgrade and 
industrial health policy/services update in order to mitigate 
these hazards, thereby securing a safer and healthier work 
environment for the petroleum refining and distribution 
industry in Nigeria.
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