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Abstract:  This study examines the management of oily wastewater from oil industries in the Apapa area of Lagos State using 
three tank farms as case studies with a view to understanding the effectiveness of the mechanisms employed by oil 
companies in managing oily wastewater before discharge into the receiving environment. Questionnaire were 
administered on three sets of respondents which include the plant chemists in the tank farms of the oil companies, 
officials in government agencies which are saddled with the responsibility of managing the environment as well as 
community residents in the study area. Three questionnaires were administered on the oil companies, four 
questionnaires on government agencies and sixty questionnaires on community residents. Responses were taken on 
Likert Scale and analyses were run on the data collected to examine the level of knowledge and perception of 
respondents on environmental problems arising from the activities of oil companies. The findings revealed that the 
use of the Oil/Water Separator pits is the only mechanism adopted by majority of the companies in the study area to 
separate the constituents of oily wastewater which mainly are oil, water and sludge before wastewater is discharged 
into the receiving environment. The API Gravity separator is the most common form of OWS pits being used in the 
management of oily wastewater owing to the nature of the products being stored which are majorly PMS, ATK and 
AGO. 
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1. INTRODUCTION 

1.1 Waste generation 

Industrial waste generation is one of the environmental aspects that have been in focus in 
environmental legislation and other environmental policy instruments all over the world for many 
years. This environmental concern has also been one of the most dominating issues where firms and 
other organizations have turned their attentions towards voluntary environmental agreements and 
standards (Arifin et al. 2009). Industrial development in recent decades has been a major contributor 
to the degradation of water quality most especially, both through negligence in treatment of 
wastewater before discharge into receiving bodies and accidental pollutant spills in aquatic 
environments. However, ensuring environmental sustainability is one of the Millennium 
Development Goals and Target 10 of Goal 7 specifically stated that by 2015, it is expected that the 
proportion of people without sustainable access to safe drinking water and basic sanitations would 
have been halved. However, the realization of this Target cannot be achieved without due attention 
being paid to the end products of water and sanitation provision (i.e. wastewater) and the dilemma 
is whether this Target has been met. Over time, it has been observed and increasingly being 
recognized that the issues of wastewater management and water quality have cross linkages with a 
range of other water and non-water issues, least in respect of the water, energy, and food nexus. 

Wastewater in this context has a number of definitions and is defined as “a combination of one 
or more of: (1) domestic effluent consisting of black water (excreta, urine and fecal sludge) and 
grey water (kitchen and bathing wastewater); (2) water from commercial establishments and 
institutions, including hospitals; (3) industrial effluent, storm water and other urban run-off; (4) 
agricultural, horticultural and aquaculture effluent, either dissolved or as suspended matter” 
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(Corcoran et al. 2010). Although, using this definition, the term ‘wastewater’ clearly encompasses 
domestic, commercial, industrial, agricultural components and fecal sludge, these are sometimes 
covered separately to clarify or highlight the importance of the individual components or 
wastewater stream. In the Upstream sector of oil production for instance, oily water is a generic 
term used to describe all water which contains varying amounts of oils and greases in addition to a 
variety of other materials in suspension. These can include sand, clay and other materials, along 
with a range of dissolved colloidal substances, such as detergents, salts, metal ions, etc. To meet 
environmental standards for disposal and/or the characteristics necessary for reuse, the treatment of 
oily water can be complex, dependent on highly efficient processes. Oily wastewaters with greatly 
varying compositions and very high pollutant levels are generated by various sources, such as 
petroleum refineries, discharge of bilge and ballast water, workshops, petrol stations, rolling mills, 
restaurants, edible oil and soap factories, as well as other general industrial sources. Oil-in-water 
can be found as free-floating oil, as an unstable oil/water emulsion, and as a highly stable oil/water 
emulsion, which are all difficult to treat. Wastewater generation in recent times is on the increase 
due to rapid urbanization and increased industrialization and therefore its treatment before final 
disposal or reuse is now receiving greater attention from the World Bank and government 
regulatory bodies (Jhansi and Mishra 2013). Untreated or inefficient treated wastewater poses great 
threat to the environment because of its known hazardous constituents. It pollutes water bodies, 
adversely affects flora and fauna; affects land use and human health; disruptive of economic 
activities such as agriculture, fishing and recreation (Achaw and Danso-Boateng 2013). Only a 
small fraction of the total water on earth is in usable forms as only about 2.15% of World water is 
present as surface and underground water. Unfortunately, the existing water sources are 
contaminated because industrial wastewater is continually being discharged into surface waters 
resulting in impairment of water quality (Mustafa 2013). Freshwater is used for various domestic 
and industrial activities. Once freshwater has been used for an economic or beneficial purpose, it is 
generally discarded as waste. In many countries, these wastewaters are discharged, either as 
untreated waste or as treated effluent, into natural waterways (Jhansi and Mishra 2013). This view 
was further supported by Njau and Mlay (2003), when they proposed that naturally, flowing rivers 
and streams can undergo self-purification. However, at certain levels of contamination, self-
purification becomes almost impossible or might take longer time. Treatment is therefore necessary 
to correct these wastewater characteristics in such a way that the use or final disposal of the treated 
effluent can take place in accordance with the rules set by the relevant legislative bodies without 
causing an adverse impact on the receiving bodies. 

Against this backdrop, there is an emerging consensus on the need for a dedicated water goal in 
the post 2015 Development Agenda, one which includes explicit recognition of the importance of 
good wastewater management and its contribution to protecting water quality. This consensus is 
attributable to the fact that large quantities of effluents containing oil, water and sludge are 
produced from the operational processes of oil industries and draining of these effluents not only 
pollutes the environment, but also reduces the yield of oil. One major problem, which affects both 
the developing and developed world, is the pollution load from urban surface waters. This can be 
considerable, especially during the “first flush” following a dry period when spillages and drips of 
fuel and oil and dust and other pollutants accumulate on road surfaces along with general rubbish. 
Not only does this impose high organic loads that de-oxygenate watercourses, but also much of the 
polluting load is toxic. This situation is likely to be further exacerbated by the impacts of 
increasingly frequent extreme weather conditions linked to the process of climate change. Over the 
years, techniques under the general heading of Sustainable Urban Drainage Systems (SUDS) have 
been developed to mitigate the effects of storm flows. These systems introduce decentralized 
storage facilities such as lagoons, wetlands, storage tanks and the use of permeable paving materials 
to hold back surface water flows, thus relieving the initial high flow problems which often results in 
flooding. Suitably designed SUDS systems can also minimize pollution and can even be designed to 
introduce attractive water features and civic amenities, some of which become fishing lakes and 
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bird sanctuaries. It is important to note that, in many cases, large volumes of industrial wastewaters 
which are legally discharged to decaying and/or badly operated sewerage networks, both combined 
and separate, never actually reach a treatment plant. Much is lost en-route through broken pipes or 
ends up in surface water drains with consequential pollution of both groundwater and Surface 
watercourses. The global situation relating to the control of industrial wastewater varies from 
‘highly effective’ to virtually ‘nonexistent.’ Generally speaking, ‘highly effective’ control has been 
developed over long periods and is grounded within sound institutional and legal frameworks, and 
due consideration has been given to both environmental protection and the requirements of 
industrial processes. By contrast, much of the world has little or no institutional or legal provision 
or fails to enforce that which might exist. It is estimated that 70% of industrial discharges in 
developing countries is dumped untreated (UNESCO 2009). Many countries even lack a basic 
register of industrial discharges and are thus unable to quantify the problem aside from describing it 
as ‘bad’ or ‘severe’ or some other relative term. The number of places where industries discharge 
highly toxic substances using processes that are no longer used in other parts of the world raises 
great concern. 

It is not only systems for the collection of domestic, commercial and industrial wastewaters that 
are of concern, surface water run-off and storm water drainage from paved areas in towns and cities 
is a major problem for several reasons. In addition to the potential hazards from flooding resulting 
from insufficient coverage and capacity of storm water drainage, serious health problems often arise 
with open channel surface water drains in developing world towns and cities where there is an 
absence of ‘foul’ or ‘sanitary’ sewers. Unfortunately, these open channels also collect wastewater 
and garbage which become a health hazard through direct contact. However, there is another major 
problem as these open channels are frequently used by slum dwellers to run pipelines from illegal 
water distribution connections to local households; in places where there is inadequate power 
supply and frequent outages, distribution pressure can fall, and wastewater can be ‘back-siphoned’ 
into the distribution system through the illegal pipelines which are frequently full of holes. This can 
lead to serious and widespread health problems. Even though domestic water usage results in 
wastewater generation, nevertheless, industrial development has always been afflicted with the 
issue of residue disposal, and it has become accepted by all bodies of knowledge that industrial 
effluents from oil and gas companies are one of the largest sources of water pollution and one with 
the most lethal composition of toxins (Jhansi and Mishra 2013). Atubi 2011 agrees with Mishra and 
Jhansi with his submission that while these petroleum refinery and petrochemical industries are 
most desirable for national development and improved quality of life, the unwholesome and 
environmentally unacceptable pollution effects of the waste from these industries are cause for 
worry. The process of converting crude oil into petroleum products (liquefied petroleum gas, 
naphtha, kerosene, diesel oil and residual oil) and petrochemical products (polypropylene, 
polyethylene), generates different kinds of waste. Suleimanov 1995 maintained that because of the 
hazardous constituents of waste generated by these companies and its known environmental and 
health hazards, it must immediately be conveyed away from its generation sources and treated 
appropriately before final disposal (Turkar et al. 2011). Due to this, regulatory bodies like the 
Environmental Protection Agency (EPA) have acceptable wastewater standards concerning the 
quality of effluent disposal and highly recommend that, before these industrial effluents are 
discharged into river bodies, they must be effectively treated to the recommended standards. 
However, it is not known whether the legally accepted levels for refinery effluents are adhered to. 
Wastewater (in the sense of the effluent) is composed of 99% water and 1% suspended, colloidal 
and dissolved solids. Wastewater has been described as both “a resource and a problem” (Hanjra et 
al. 2012), as such the challenges relate to maximizing the resource potential and minimizing the 
problems. Potential problems principally relate to the presence of toxic chemicals (from industrial 
sources of effluent) and the presence of pathogenic microorganisms. For instance, irrigation with 
even treated wastewater can lead to excess nutrients, pathogens, heavy metals and salts building up 
on the irrigated land, unless care is taken. Wastewater management should consider the sustainable 
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management of wastewater from source to re-entry into the environment (‘reuse/ disposal’ in the 
sanitation service chain) and not only concentrate on single or selected areas or segments of the 
service provision process. Many of today’s poorly thought-out and badly managed systems, 
overload natural processes that purify water and maintain soil structure. It is clearly important to 
design wastewater management systems that “work with rather than against natural ecosystem 
processes” (Laugesen 2010) and, thus, understanding these processes before designing 
infrastructure/artificial systems is fundamental for choosing a sustainable wastewater management 
approach. Different management approaches are required depending on whether the area is urban or 
rural, the size and density of the population, level of economic development, technical capacity and 
system of governance in place. Approaches can also vary according to the quality required for end 
users or that required for safe disposal and thus “wastewater management should reflect the 
community and ecological needs of each downstream ecosystem and user” (Corcoran 2010). There 
are many different wastewater management approaches available, for example, the EAWAG 
Compendium of sanitation systems and technologies (Tilly et al 2008), but, as noted by Laugesen 
(2010), understanding the receiving environment is crucial for technology selection and Massoud et 
al. (2009) recommended that this should be accomplished by conducting a comprehensive site 
evaluation process that determines the carrying capacity of the receiving environment; this could be 
done as part of an environmental impact assessment that could help to identify preventative or 
remedial measures. Wastewater management can be conducted through centralized systems (which 
are large-scale systems that gather wastewater from many users for treatment at one or few sites) or 
decentralized systems (typically on-site systems, dealing with wastewater from individual users or 
small clusters of users at the neighbourhood or small community level). Traditionally, much of the 
urban wastewater management in developed countries has relied on centralized systems. Industrial 
effluent in developed countries is generally treated on-site, although some may also be sent to 
centralized municipal systems following pre-treatment on-site (UNEP 2010). The choice between 
centralized (sewered) or decentralized (on-site/neighbourhood level) wastewater management 
systems will depend upon several factors, but it is important that full consideration be given to both 
options rather than the situation that has existed in the past where sewerage is often considered to be 
the only ‘proper’ form of urban sanitation (Hawkins et al. 2013). The flip side of this mindset is that 
on-site systems are often seen as temporary or stopgap solutions and primarily for illegal or 
informal settlements, which may then be reflected in local building regulations and/or technical 
standards which fail to specify appropriate on-site systems but assume that new housing will be 
provided with networked sewerage (Peal et al. 2014). Whichever approach is preferred, there need 
to be an emphasis on continued management aspects; no system has the capability to be ‘fit and 
forget,’ there is a need for appropriately trained staff and capacity (financial, technical etc.), 
irrespective of wastewater management system. Traditionally the operation and maintenance of 
many on-site systems has been left to homeowners or local authorities, leading in many cases to 
system failure due to lack of, or improper, maintenance. The effectiveness of the decentralized 
approach could therefore be improved by an enforced regulatory framework that includes incentives 
and sanctions and the establishment of a management program that ensures the regular inspection 
and maintenance of the system (Massoud et al. 2009). It would be pertinent to note that in the 
petroleum industry, oily water occurs in the stages of production, transportation and refining, as 
well as during the use of derivatives. Moreover, in the downstream sector of the petroleum industry, 
while carrying out the major operation which involves the loading of tankers with petroleum 
products, oil spills occur and most times, these spills are washed into the drainages and later flows 
out into the receiving environment. Also, when rain falls, it is expected that storm water mixes with 
oily waste thereby producing wastewater containing oil which is then washed into the drainages and 
this later goes into the receiving environment. Tough broad, efforts would be made to look at how 
oil companies in the study area strive to manage their oily wastewater before emptying into nearby 
coastal waters. 

At present, there are 48 companies with tank farms and petroleum storage facilities in Lagos 



Water Utility Journal 18 (2018) 93 

most of which are located around Apapa, with each storage facility capable of holding between 20 
million litres to 50 million litres of petroleum products. According to Njoku 2014, from the data of 
petroleum products allocations released by the Petroleum Products Pricing Regulatory Agency, 
PPPRA, Nigeria currently imports about 4.8 billion litres of petroleum products per quarter. Almost 
all these importations are done through the Apapa ports, as about 90 per cent of the tank farms in 
the country are located around the Apapa area. To evacuate these 4.5 billion litres of petroleum 
products from the tank farms in Apapa per quarter, about 136, 364 tankers, with an average capacity 
of about 33,000 litres are required. This translates to about 1,515 tankers with a capacity of 33,000 
litres plying the Apapa axis daily to lift petroleum products from these tank farms to different parts 
of the country. In addition to risks posed by locating these tanks close to the ports and residential 
areas which often leads to noise pollution and environmental degradation, the tankers also pose 
serious risks to road users, the environment and the society at large. While carrying out their 
operations which majorly has to do with the loading of tankers with petroleum products as earlier 
mentioned, some of the products spill on the environment and when mixed with water, are 
discharged into the drainage channels of the oil companies. Furthermore, due to the closed nature of 
these tank farms, wastewater is always generated from some domestic activities such as washing of 
oil company tanks and general cleaning of the environment, from drills which involves the test-
running of fire-fighting equipment (fire trucks, risers), from natural sources such as rainfall and 
other forms of precipitation. Because of these, effluents from wastewater treatment from the 
facilities will always be discharged directly into the receiving environment which most times are 
nearby coastal waters. Limited amount of waste oil, which is classified as chemical waste, if not 
properly handled, can be hazardous to the environment when discharged improperly because the 
presence of oil in water can affect marine lives severely by staying on the surface of the water and 
not allowing sunlight and air penetrate and this would reduce the oxygen demand for aquatic lives 
and this can eventually lead to death of these marine organisms. Also, humans will not find use for 
the water as the presence of oil would make it almost unusable for any form of activity. When this 
happens, the resultant effect is the pollution of water bodies which receive water from the effluents 
from these oil companies. Operations of oil companies, if not managed, would have negative 
impacts such as water pollution, loss of aquatic lives, land degradation, loss of biodiversity on the 
environment. Therefore, it is imperative that the mechanisms for managing oily wastewater by these 
tank farms, which majorly involves the use of the Oil-Water Separator pits, are properly assessed so 
that the impacts inherent in it would be properly managed and as such, the threats on the 
environment combated. 

This study aims to examine the management methods of oily wastewater from selected tank 
farms in the Apapa area of Lagos State while attempting to answer questions such as the level of 
knowledge of residents about environmental problems, the activities that lead to the generation of 
oily wastewater and the methods for managing wastewater before discharging into the receiving 
environment. 

2. MATERIALS AND METHODS 

2.1 Study area 

The Study Area is located at Marine Beach, Apapa Local Government of Lagos State. Alongside 
site inspection, a survey was conducted to collect information about how wastewater from these 
tank farms is managed before discharging into the receiving environment.  

2.2 Tank farms and government agencies 

There are five tank farms with storage facilities for storing Petroleum products (Aviation Turbine 
Kerosene, Premium Motor Spirit, and Automobile Gasoline Oil) and they are Mobil Oil, Total Plc, 
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Oando Plc., Honeywell Oil & Gas and Joint Ventures-Total/Oando Plc., and one storing facility for 
Natural Gas (PPMC). Therefore, five tank farms were selected for the study but only three of the 
selected tank farms were used for the study. This is because as at the time of carrying out the 
research, the EHS Supervisors who were to respond to the survey instrument were not on ground 
and these oil companies are Mobil Oil and Honeywell Oil & Gas Ltd. However, the names of the 
three tank farms that responded to the survey instrument administered on them are Oando Plc., 
Total Plc, and Total/Oando Joint Venture (Table 2). 

 
Table 1. List of tank farms in Marine Beach, Apapa, Lagos State 

S/N Location Name of tank farms 

1 Marine Beach MOBIL OIL NIGERIA PLC, TOTAL, OANDO PLC, HONEYWELL 
OIL AND GAS, PPMC (NNPC GROUP) AND JOINT VENTURES 
(TOTAL/OANDO) 

 
With respect to environmental agencies in Lagos State, the governmental agencies identified are 

Department of Petroleum Resources (DPR), National Oil Spill Detection and Response Agency 
(NOSDRA), Lagos State Environmental Protection Agency (LASEPA), National Environmental 
Standards and Regulations Enforcement Agency (NESREA), Federal Ministry of Environment 
(FMEnv), and Lagos State Waste Management Authority (LAWMA) but only four agencies 
responded to the survey instrument and these are the DPR, NOSDRA, LASEPA and NESREA. 
With respect to community residents around the vicinity of the oil companies which is the study 
area, sixty (60) respondents were selected for the study. 

2.3 Data 

Firstly, the imagery of the study area was downloaded from Google Earth; it was geo-referenced 
and digitized. A part of the imagery directly outside the perimeter of the tank farms was clearly 
delineated using the direction of flow of the water body around this area and all the houses which 
are enclosed in this area were identified and sixty (60) houses were counted. A questionnaire was 
administered on each of the household heads but in situations where the household head is not 
readily available or when he/she cannot respond to the questions, a member of the household served 
this purpose. However, during the process of analysis, it was discovered that one questionnaire 
administered on the residents was missing; therefore, the result was based on the analysis of 
responses from fifty-nine (59) respondents. Three sets of questionnaires were designed and 
administered: 

i.  The first set was administered to three oil companies that have tank farms/depots at Marine 
Beach which serves as the study area. In this set, the questionnaire was administered to either 
the Plant Chemist or the EHS supervisor in the three tank farms because they are the ones 
responsible for the management of wastewater in the tank farms. One of the major roles of the 
EHS supervisor relates to seeing to the effective management of oily waste water before it is 
discharged into the receiving environment while the plant chemist is responsible for carrying 
out effluent analysis at the point where the water goes into the receiving environment. 
However, in the three tank farms selected for the study, the questionnaire was administered on 
the plant chemist while the EHS supervisor served as the key informants who gave further 
information regarding how oily wastewater is being managed. 

ii. The second set was administered on four government agencies whose roles relate to the 
management of the environment in Lagos State and these are DPR, NESREA, LASEPA and 
NOSDRA. 

iii. The third set was administered on sixty (60) residents around the study area. 
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Table 2. Distribution of survey instrument 

 Government Agency Oil Company Community Resident 
S/N Name of Gov. Agency No. of Questionnaires Name of Oil Company No. of Questionnaires No. of Questionnaires 

1 DPR 1 Oando Plc  1  
59 2 NOSDRA 1 Total Plc 1 

3 LASEPA 1 Total/Oando JV 1 
4 NESREA 1   

 Total 4  3 59 

3. RESULTS 

3.1 Level of knowledge about environmental problems 

Tables 3-6 below show the level of knowledge of residents about environmental problems which 
can arise because of activities of oil companies in the study area. 

 
Table 3. Surface water pollution 

Loss of Biodiversity Freq. % 
 Never heard 11 18.6 

Heard of but cannot explain 14 23.7 
Have some knowledge 32 54.2 
Know a lot 2 3.4 
Total 59 100.0 

 
Table 4. Loss of biodiversity 

Surface Water Pollution Freq. % 
Never heard 3 5.1 
Heard of but cannot explain 3 5.1 
Have some knowledge 48 81.4 
Know a lot 5 8.5 
Total 59 100.0 

 
Table 5. Groundwater pollution 

Groundwater Pollution Freq. % 
Never heard 4 6.8 
Heard of but cannot explain 16 27.1 
Have some knowledge 31 52.5 
Know a lot 8 13.6 
Total 59 100.0 

Table 6. Soil contamination 

Soil Contamination Freq. % 
Never heard 1 1.7 
Heard of but cannot explain 8 13.6 
Have some knowledge 35 59.3 
Know a lot 15 25.4 
Total 59 100.0 

3.2 Management of oily wastewater in the Apapa area of Lagos state 

With respect to oily wastewater management, environmental regulations stipulate that 
wastewater be managed through the construction of wastewater treatment plant i.e. the Oil/Water 
Separator pits and assessment of treated effluent before discharge into the public drain. In order to 
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measure the extent of conformity of oil companies to the management of wastewater, government 
agencies, specifically the Department of Petroleum Resources compares results generated during 
analysis by the companies to standard limits and involving a third-party company licensed by the 
Department of Petroleum Resources to carry out independent analysis of effluent sample at the 
point at which the wastewater leaves the facilities into the receiving environment. Tables 7-12 
present environmental problems as perceived by respondents, based on author’s analysis (2015). 
 

Table 7. Air pollution 

Air Pollution Freq. % 
Strongly Agreed 20 33.9 
Agreed 39 66.1 
Total 59 100.0 

 
Table 8. Soil contamination

Soil Contamination Freq. % 
Strongly Agreed 20 33.9 
Agreed 32 54.2 
Undecided 5 8.5 
Disagreed 2 3.4 
Total 59 100.0 

 
Table 9. Noise pollution 

Noise Pollution Freq. % 
Strongly Agreed 18 30.5 
Agreed 30 50.8 
Undecided 5 8.5 
Disagreed 5 8.5 
Strongly Disagreed 1 1.7 
Total 59 100.0 

 
Table 10. Land degradation 

Land Degradation Freq. % 
Strongly Agreed 18 30.5 
Agreed 30 50.8 
Undecided 8 13.6 
Disagreed 2 3.4 
Strongly Disagreed 1 1.7 
Total 59 100.0 

 
Table 11. Surface water 

Surface Water Pollution Freq. % 
Strongly Agreed 25 42.4 
Agreed 28 47.5 
Undecided 2 3.4 
Disagreed 4 6.8 
Total 59 100.0 

 
Table 12. Loss of biodiversity 

Loss of Biodiversity Freq. % 
Strongly Agreed 12 20.3 
Agreed 31 52.5 
Undecided 15 25.4 
Strongly Disagreed 1 1.7 
Total 59 100.0 
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All the perceived environmental problems were ranked based on the response from the 
respondents (Table 13). 

 
Table 13. Ranking of environmental problems (source: author’s analysis, 2015) 

Environmental Problem Rank % SA and A 
Air Pollution 1 100.0 
Surface Water Pollution 2 89.9 
Soil Contamination 3 88.1 
Land Degradation 4.5 81.3 
Noise Pollution 4.5 81.3 
Loss of Biodiversity 6 72.8 

4. DISCUSSION 

4.1 Operations of tank farms and generation of oily wastewater 

A tank farm is a facility where petroleum products are stored prior to being disbursed to end 
customers or retail facilities (Figure 1). Basically, a tank farm storage area is divided into three 
sections; the first section is the tank farm which contains tanks above the ground for the storage of 
white petroleum products (ATK, PMS, AGO). Often, tank farms are enclosed in two bund walls 
and the total storage capacity for a tank farm is dependent on the number of tanks as well as the 
capacity of each tank. After constructing a storage tank, it is calibrated before it can be certified to 
store petroleum products and re-calibration of tanks takes place every five years. Owing to the 
nature of the petroleum products being stored in these tanks, over time, sludge is generated at the 
bottom of tank and when the content becomes bulky, there exists a need for it to be evacuated. 
Depending on the way the tank farm is built, the sludge component of the mixture can be removed 
either by direct evacuation or transferring it into the slop tank. After the sludge has been removed 
from the tank, the tank needs to be washed before the receipt of another product and in the process 
of washing these tanks, oil and water mix and the mixture is channeled through the drainage before 
being emptied into the Oil/Water Separator pits. 

Furthermore, sometimes, due to underground seepage of water or errors relating to the 
construction of a tank, water might find its way into the some of the tanks and for proper efficiency 
of the petroleum products, draining of such tanks is imminent, as this is to help reduce to the barest 
minimum, the amount of water present in these tanks. This draining process which takes place when 
the level of product in a tank has gone down allows for a large amount of oil and water to be 
discharged via the drainage channel into the Oil/Water Separator pits. Also, due to mechanical 
errors, there might be leakages in pipes which can cause product to spill on the ground and when 
this mixes with water in the drainages, it forms an oily wastewater which is then channeled through 
the drainage system into the Oil/Water Separator pits. All these processes generate oily wastewater 
within the bund walls of the tank farms of oil companies in the study area (Tables 7-12). 

At the Interphase section, which is the second section in a tank farm, petroleum products coming 
from the jetty enter through these pipes which are connected to the tanks. Ideally, different 
petroleum products have separate lines through which product are received to avoid contamination 
(if a line is used to receive two separate products). However, on some occasions, a single line can 
be used for receiving two separate products especially when there is a problem with a line which is 
meant to serve another product. For instance, a line which has been designated for receiving ATK 
can be used to receive PMS if the line for receiving PMS is faulty as at the time of receipt. The 
implication of this is that the line must be washed properly before it can be used to receive the 
product for which it was originally intended. Washing of this line will generate oily wastewater 
around the premises of the Interphase section of the tank farm and this is channeled through the 
drainages into the Oil/Water Separator pits (Table 13). 
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Figure 1. Storage tanks for petroleum products 

The loading gantry section is the last section where products are loaded into tankers dedicated 
for the transportation of petroleum products for the various customers. Although loading operations 
are managed and controlled in a way to minimize pollution through spills and leakages, some of the 
products end up spilling on the ground, and depending on the degree of spill, oil spill response 
equipment can be used to clean-up the spill. However, some of this would still be washed into the 
drainages where they eventually escape into the oil/water separator pits. 

From the foregoing, all the facilities used for this study claimed to have functional Oil/Water 
Separator pits, a drainage system connected to the Oil/Water Separator pits. For two of the facilities 
(Total Plc and Oando Plc), the slop tank is connected to the drainage system while for Total/Oando 
Joint Venture, the slop tank is not connected to the drainage system. The implication of this for 
Total/Oando Joint Venture is that the content of the slop tank when full will be disposed of 
independently by sucking out the oil and water separately while the sludge is evacuated, managed 
and disposed of by a certified waste management operator. Every month, an effluent analysis is 
carried out by each of the facilities to check the extent to which they are complying with 
environmental regulations relating to the management of oily wastewater before being discharged 
into the receiving environment. This analysis is carried out by every month by an independent 
registered laboratory and in areas where there are Non-Conformities (NCs), recommendations are 
suggested by the analyst on how to improve on them. This analysis is carried out by taking water 
sample otherwise known as effluent sample from the effluent sampling point which normally is the 
last separator pit from where wastewater goes into the receiving environment. At this point, it is 
expected that every oil particle present in the wastewater has been removed as no oil particle is 
expected to be present at the point of effluent sampling collection. 

With respect to carrying out effluent analysis in areas outside their facilities, it was gathered 
from Key Informants that there exist no need to do this as the result of the effluent analysis carried 
out at the last point of the Oil/Water Separator pits before the water is discharged into the receiving 
environment portrays the characteristics of wastewater and the analysis would always point out if 
there is a need to improve on a certain parameter/parameters that does/do not conform to the laid-
down standards of regulatory bodies/agencies. In addition to this, one of the facilities, Total Plc also 
ensures the quality of wastewater being discharged into the receiving environment by setting up 
monitoring wells to check the necessary parameters of water quality. This is achieved by taking 
water sample from a cross-section of the facility, from this cross-section, a profile is established 
where water samples are taken from the upper section which is the point at which water from 
outside the perimeter of the facility flows into the facility and at the lower section of the profile 
which is the point at which water leaves the facility. The results at these points help in determining 
whether the water entering the facility has been impacted before it leaves the facility at the last 
point of effluent sampling so that necessary corrections would be carried out and mitigation 
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strategies are put in place where necessary. For the other two facilities that do not have these 
monitoring wells, they compare their effluent analyses reports with those of facilities around them 
to know the extent to which they are conforming to environmental standards or vice-versa. 

4.2 Mechanism of wastewater management 

Water produced within the terminals/tank farms of oil companies during operations constitutes 
the industries’ most important waste stream based on volume. A large amount of wastewater 
produced varies greatly in quality and quantity depending on the effectiveness of the management 
technique used in managing it, the size of the tank farm which in turn determines the quantity of 
used water, and it is expected that the water can be a useful by-product on the one hand, while also 
helping to protect some aspects of the environment; biodiversity and aquatic lives on the other hand. 
This produced water before being discharged into the receiving environment must be 
environmentally protective or the tank farms could face regulatory action. 

4.2.1 The Oil/Water separator pits 

Oil/Water separators (Figure 2) are devices used to remove small amounts of oil and other 
petroleum products from industrial wastewater and/or storm water systems. Put differently, 
Oil/Water separators are devices commonly used to separate oily waste products from wastewater 
streams. The effluent from Oil/Water separators is typically discharged to either a sanitary sewer 
system or a storm sewer. Properly designed, installed, and operated, oily water separators provide a 
treatment system for handling oily wastewater that prevents the entry of unacceptable levels of 
contamination to a storm sewer or sanitary sewer system. As said earlier, separators operate on the 
principle of density. Materials lighter than water (such as oils) will float while materials heavier 
than water (such as grit and sediment) will sink. Water acts as the separating layer between the light 
and heavy layers. The separator itself has three chambers separated by baffles: an influent chamber, 
the main separator chamber, and an effluent chamber. The influent chamber removes free oil that 
has already separated from the oil/water mixture during conveyance to the unit. Two baffles 
separate the influent chamber from the larger, main settling chamber. The upper baffle is placed at 
the top of the water level and extends three quarters of the way to the bottom. It prevents the 
floating oil and scum from entering the main chamber and allows it to be skimmed off through an 
overflow pipe. The lower baffle extends from the bottom and directs the wastewater to the top of the 
main chamber and to prevent short-circuiting. In the oil/water separator, the flow of wash water is 
slowed down in the first compartment so that the droplets of oil and grease have enough time to 
float to the top, while sludge, grit and sediment can settle to the bottom. The oil and grease and the 
sediment stay in the first chamber while the treated wash water moves from near the bottom of the 
first compartment to the top of the second through a siphon tube. In the main separator chamber, the 
oily wastewater flows from one end to the other under quiescent conditions. The wastewater 
velocity is kept very low, typically less than 0.9 m/min to prevent turbulent mixing. For flat bottom 
chambers, removal of settled solids is typically accomplished by taking the chamber out of service; 
the chamber is drained, and accumulated solids are removed either manually or by a vacuum truck. 
The overflow pipe in the upper chamber, often, is connected to a slop tank which then stores the 
skimmed oil before proper disposal management would be done by the company. In cases where 
there are no automatic skimming pipes connected to the Oil/Water Separator pits, a manual method 
of skimming the oil is employed by sucking out the oil at the surface with the help of a machine 
with a large hose connected to a tanker. The skimmed oil is then transported to a place where it 
would be treated and properly managed without causing any form of environmental pollution. This 
process is done for all the units of the Oil/Water separator pits until all the oils have been sucked 
out. Furthermore, to be sure that the water being discharged into the receiving environment is free 
of contaminants, an effluent analysis is carried out monthly by each of the tank farms through the 
laboratory analyses of samples collected from the effluent sampling point (the point at which the 
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water leaves the tank farm into the receiving environment). The government agencies monitor the 
results of these analyses to make sure the oil companies conform to the stipulated regulations 
regarding discharging of non-contaminant water into the receiving environment. 

 

Figure 2. Conventional design of Oil/Water separator pit. (Source: US Army Corps of Engineers, 2010) 

5. CONCLUSION 

Activities in the downstream sector of the oil and gas industry often produce oily waste water. 
The management of the wastewater to an environmentally accepted level before disposal has 
become mandatory in most countries and it is the sole responsibility of the oil company. If 
wastewater is not de-oiled before disposal into the receiving environment, it could become an 
expensive environmental embarrassment as it can pollute potable water resources or rivers. Oily 
wastewater treatment facility currently being used in the selected tank farms is the gravity induced 
oil water separator pits which separates wastewater into three major constituents of oil, water and 
sludge. This mechanism allows the oil to be sucked out, the water to be pumped out on certain 
occasions and the sludge to be packed out of the pits as and when due. 
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