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Abstract

Energy production and environmental pollution haerb a topic of interest to diverse groups espgciall
developing nations where stringent environmentahsuees are not observed. This work aimed at exgldhie
various issues associated with a petroleum Refinerkaduna metropolis of Nigeria. The Refinery was
established last 30 years and without the mandaorjronmental Impact Assessment (EIA). This theref
generated environmental stress to the host ecosyastd is causing serious concerns to the host canityndhe
research work has used both Questionnaire surwvetyadoratory analysis of some selected parametitistie
view to finding the factual condition of the eco®ym, so that the opposing claims of both the hostraunity of
Rido and that of the petroleum Refinery could befiesl to know which one is correct. Samples ofl Saater
and air were analyzed amongst others, the resulisated high concentration of heavy metals in lvedker and
soil samples. The air sample also revealed higlternation of both oxides of Nitrogen and Sulfuhe$e
findings and the others were compared to the WHihdstrds and were found to be above the maximum
allowable levels for savanna ecosystem. The regast also corroborated by the findings from the wedand
ecological studies which confirmed high degree alfytion related ailments and environmental strekshe
surrounding species of flora and fauna. It wasefoge recommended that bio-remediation and cleanfup
contamination should be implemented together watbhgaiate compensation for the host community oRide
region.,
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1.0 Introduction

Energy production is always associated with bypotslthat can pollute the environment if carele$sipdled.
This work aimed at a verification of a contaminatioase on Rido community by the Kaduna Petroleum
Refinery; whose 30 years of operations adjacerthéocommunity has generated thousands of tons sfewa
products that are alleged to have directly or edtly affected the health and livelihood of the &idhabitants.
This is to be achieved through the following ohjezs:

a. undertake a desktop review of the existing mtspaf Governmental agencies, and independentestuith a
view to measuring the strength and weaknessesseftams contained therein.

b. undertake further studies and analysis of envitrental variables within and around the Rido comityuo
verify whatever conclusion reached in the firstaalijve stated above.

C. suggest the necessary measures to be takeptths pollution of the host community.

2.0 Study Area and the Petroleum Refinery.

Rido region is located at the south-eastern pakaafuna metropolis (between latitude 10 and 11 ekgNorth
and longitude 7 and 8 degrees south) in the Chikoal government area of Kaduna state. The regaman
annual rainfall of 1295 mm, mean daily temperatanege between27 and 33 degrees Celsius. It isilig
northern guinea savanna vegetation zone that islaleed over ferruginous soils and having a relativeidity
of 70% and 40% for wet and dry seasons respectiRtio region derived its name from the oldestleeitnt
called Unguwar Rido; which is the focused settlenuérhis research.

This agrarian settlement has been sleeping peécefutil the decision to establish the Nigerian ribuoil
Refinery within its vicinity. The choice of this dation was made by the then Kaduna Capital Devedopm
Board (KCDB) in 1977 and was informed by the soedistern orientation of Rido to the growing city of
Kaduna. This orientation was thought to be paratiehe seasonal wind directions blowing on Kad(math-
east trade winds of the dry season and the soush-waritime winds of the wet season); which will
conveniently disperse away potential emissionshefproposed Refinery off the city of Kaduna ana itite
wildness of million hectares of farmlands.
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The initial proposal for the Kaduna Refinery waattbf a simple- Hyde skimming type with only 42,0B&rrel

per Stream Day (BPSD). It was however decided #4100,000 BPSD capacity be constructed. Likewise,
another addition was made in March 1988 of a lubatfgo process30, 000 metric tons (MT/yr) of Lin@kyl
Benzene.

According to the Refinery construction engineerki¢@a Japan), the complex was designed with enwigsal
safety in mind. It was therefore deliberate to miizie pipe-length to facilitate quick delivery ofgglucts from
one process section or unit to another; as it isadaisable to transport highly viscous fluid oeeglong distance
of time. To achieve this, intermediate tanks welacegd close to various process units; thus usingmuim
length of pipe, which to a large extent reducesifles of broken pipes and probable spillage.

The fuel plant of Refinery consist of a Crude Distion units 1 and 2, Vacuum Distillation Unit, ptha
Hydrotreating Unit, Catalytic Reforming Unit, Keine Hydrotreating Unit, Gas Concentrating/Gas Trresit
Unit, Sulfur Recovery Unit, and the Fliud Cataly@cacking Unit. On the other hand the Lube-Plamtsist of
Crude Distillation Unit No 2, Vacuum Distillationrlit No 2, Propane De Ashphalt Unit, Furfural Extrae
Unit, Hot-Oil System Unit and the Mek De-Waxing tni

3.0 Pollution I ssues connected to the Refinery.

The above described units of the Refinery Plargdiaked to one type of waste product or anothefatt there
are units that produce a combination of severatagaas emissions, effluents or sludge. Genethltywastes
fall in to the categories of process solids, efitugeatment solids, and general waste. Waste ptedtom the
Refinery are generally consisting of oils, orgamind inorganic chemicals, (particularly acids), ail
hydrocarbons, sulphide, phenols and other sulfaribg compounds with suspended solids ( Coco £2%4).

Hazardous air pollutants emitted by the Refinemiude organicsgg., acetaldehyde, benzene, 1,3-butadiene,
dioxins, furans, formaldehyde, hexane, phenol, @allfc organic matter, toluene, and xylene); redusalfur
compounds €g., carbonyl sulfide, carbon disulfide); inorganieg(, hydrogen chloride, chlorine, hydrogen
cyanide); particulate metale.§., antimony, arsenic, beryllium, cadmium, chromiwubalt, lead, manganese,
and nickel), and mercury (Nwajei et al 2000)

While these wastes are treated before dischargiagtihe environment, they still constitute souroggollution
when discharged into the environment at a greatecemtage than the natural environment can convtyie
absorb. Sources of these waste products from tlieeRe are numerous and include the points duringt-s
down and start-up of equipment; blow-down from augltowers; boilers; storm water; spent days bottom
sediments from separators etc.

Despite the knowledge of the wastes to be genetatettie Refinery as contained in the Chioda Enginge
manuals, there had not been an Environmental Imhsstssment (EIA) of the Refinery operations ptiothe
construction of the Refinery in 1979. Similarlyethddition of a Lube Plant in 1988 was also not@ded by
any EIA as required by law. The only environmentaport traceable by our consultancy firm was an
Environmental Audit of the Refinery carried outli682 by a British Firm called Oil-Mop Inc.

The audit as expected indicated normalcy in theneef operations in regard to its surrounding estew. It
showed out that all the parameters it investigatece within the allowable limits of the WHO (1993) review
of the audit by our environmental firm suggestedt ttihe timing of the audit was inadequate, as i dane
pretty early for the ecosystem to start showing sigy of degradation, as it's proven by sciencedahainimum
of five years is needed to over-stretch the pahutihreshold capacity of a host ecosystem of arfRefinery
(Harvath et al 1994).

A World Bank sponsored study of the pollution ca$eiver Kaduna in 1988 was the first empirical dasce
which suggested that the Refinery was pollutingerivomi; which is the medium of "treated" waste avat
discharge by the Refinery. The result indicated tha of the 37 sampling sites studied the poinwlaich river
Romi entered into the Kaduna River is the one ttie highest pollution load, which was attributecthe
effluents being discharged from the Refinery thiotlge Romi River.

Since then, there had been several academic rbssaon the pollution incidence of the Refinery tmhost
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ecosystem. Almost all the researches have indittedRefinery in one way or the other in polluting host
ecosystem. A climax of these academic researcheswiactoral study carried out in Ahmadu Bello énsity
between 2001 and 2003. The work studied soil, waegetation and human health around the Refinady a
compared it with the waste products and operatipmattices of the Refinery using a scientific toalled
Ecological Risk Assessment Method (ERAM) that wasaloped by American scientists (Cains et al) i8119
The study indicated that the Diagnostic, Complianod Warning Indicators were well above the acdspta
limit and concluded that the Refinery was impactimggatively on the host ecosystem and communities
especially those living adjacent to the Refinery.

Another outstanding revelation of the doctoral gtuehs that the Refinery had no solid waste treatraenl

disposal facility throughout its operational histand is arbitrary dumping the solid waste in asaagarmarked
(area W) for further expansion of the Refinerycdncluded that such illegal practice is impactiegatively on

the health of the staff of the Refinery and theaadpt host community of Rido. The research outcoras

widely circulated in Nigeria and abroad and thé&bimed the federal government of Nigeria to awambatract

of N2.7 Billion Naira to a British company (Osprewestment limited) for the clean- up and remediabf the

sludge pit and welfare project for the Rido comntyni

Results of the preliminary studies of the scieatidiboratories contracted by Osprey Investmente lcanfirmed
some level of contamination in the ground water Rdmi community, ironically however denying any
contamination around the sludge pit or any arethénRefinery complex, perhaps to avoid staff litiga since
none can presumably come from the Rido community.

The illegal toxic solid waste dumping by Refinerythe Rido community in June 2012 was the lategh@n
string of pollution crimes against the host commyif Rido. Our findings revealed that the Refinéynow
having problems with the solid waste it producessithe illegal sludge pit of area W was taken dye©sprey
Investment for it's clean up and remediation. Hehoesorted through its contractors to such illégand crime
of June 2012 around the Rido community.

The latest in the string of these pollution incides was on the 6th of June 2012, vehicle loadslaf svaste
materials from the Refinery were dumped on a rakdsi the farms adjoining the Rido community. Cojusnt
upon this the soil and ambient air of the surrongdiecame contaminated and this resulted in thin ddéaver
800 poultry belonging to a nearby farm called Bidmtegrated Farms Ltd. It also resulted in the loksne
life among the Rido community residents.

The incident had elicited several attentions ragdiom environmentalists, Academics, CBOs, media &fter
some newspaper captions on the incidence both ¢fiedRy and the government embarked on damageatontr
exercise in which several analyses of the impath@dumped waste on the community were undertaken.

3.1 Summary of Governments opinion

The government agencies involved in the field itigegion on the pollution incidence comprises ttefifery
which is a subsidiary of the Nigerian National BeEtam Company (NNPC) that is under the federal stipiof
petroleum. Similarly, Federal Ministry of Environnteand its subsidiary of the National Environmental
Standards and Regulation Enforcement Agency (NESRBAd its state counterpart called Kaduna
Environmental Protection Agency (KEPA) were invalia the investigation. The environment committééhe
Kaduna State parliament had also undertaken aaepawestigation.

The result from these five departments of goverrtrsbowed that there had not been any contaminafidine
Rido community consequent upon the illegal wastemlin their vicinity. Hence the claims on loss afufiry
and a human life were baseless and should be draatsuch. Results of laboratory analyses of saarengeters
were attached to their reports in order to subsstnthe conclusions.

3.2 Summary of independent Assessment:

Three independent scientific organizations werelwved for an unbiased evaluation of the allegedtttxof the
illegal dump in the Rido community. These were: Bahology Department of the 44 Nigerian Army Reifee
Hospital of Kaduna, the Forensic Science Laboratbagos and Analchem Hydro Technologies limited of
Lagos.

The result of the analyses and conclusions of thetependent bodies out of the samples studiedatelil that
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there existed substantial evidence to prove théutimh allegation against the Refinery consequeriruthe
illegal waste dump in the Romi community. The cos®ns drawn were based on the strong correlation o
parameters analyzed in the sampled waste and henesins of the affected poultry. The results showed
availability of the same toxic elements (Heavy N®tdoth in the dumped solid waste and in the awanains
(bones) of the affected poultry in the Rido comnynLaboratory results of the parameters analyzedew
attached to their independent reports in ordeubs®ntiate the conclusions. After a careful stofithe reports
the following observations could be made:

a, There is no detailed explanation on the sampimgedures (i.e sampling frame and samples hag)déia
well as the analytical techniques used in the emwrental quality investigations carried out. Thésad to
ambiguities and lack of forensic integrity of thesults obtained out of the processes.

b, The parameters monitored or investigated bygtheernmental agencies were more or less geneeeisand
not specific or limited to the issues arising frame June 2012, and therefore cannot be exhaustivegé in
determining the pollution allegations being mada. te other hand, the parameters and samples adaby
the independent laboratories were directly relatetthe pollution allegations.

With these two disparities mentioned above it vaé difficult or rather impossible to make an ohijest
comparison of the two positions and bring out ahiased conclusion. It is therefore necessary teertalle a
standard method of scientific verification using tiiobal best practices on such specific pollutiase.

4.0 M ethodology:

The methodology of this study involved the use ofhbsecondary and primary data. The secondary esurc
comprised of an elaborate reviews of the engingamianuals of the operations and processes of tfisdReto
find out the generation of waste and harmful sulzsa as well as specifications of the operatiohe. Various
reports made by government and independent bodigheovarious pollution cases of the Refinery walso
studied.

Two questionnaires were designed and administereddier to find information on some critical vatiedof the
Refinery ecosystem in terms of health and ecoldditagrity of the Refinery and it's host communifyhe
health question are was centered on allergic aitsnimat could be caused by Refinery contaminatiothe host
communities, these included skin allergy, gastraooentestinal disorders, cancer related ailmentsvai as
child development disorders which according to Addf et al (2007) are attributable to Refinery pidin.

Eight hospitals around the Refinery communitiesemewvered by the questionnaire survey and addltiova
that were far away from the Refinery were covereddrve as control points.

Similarly, environmental parameters of soil, waterd air were sampled and analyzed in order to mkdai
primary data that can be compared with either albveesdata or with standards that were set by obatyencies.
Parameters chosen were based on APHA (1998) guidetind under the meticulous requirement of Data
Quality Objectives (DQOSs). Instead of using screamrameters as was the case by the governmentatiagen
mentioned above, the use of contaminant-specifiarpaters were employed.

The parameters monitored in both the ground anthseirwaters are therefore as follows: Metallic iafis
Copper, Iron, Chromium, Zinc and Manganese. Othwmside total solids, pH, oil and grease, COD, Béal
Phenols. The parameters analyzed for soil are:l Téya@rocarbons, Oil and Grease, Phenols and Organic
Matters. The Parameters for air quality monitoredenthat of Carbon monoxide, Hydrogen Sulphide désiof
Nitrogen and that of Sulfur (Vivan et al 2012).

Air quality parameters were sampled along four geats laid on each side of the Refinery compleatisg

from the fence to a length of 10 Kilometers. Sampleere obtained at an interval of 2 Kilometers eddtis

gives a total of 20 samples within a diameter oki®@meters. On the other hand two levels of saihples were
taken i.e at surface and at core level these vedtsentalong the transects used for air samplingeliyegiving a
total of 40 samples.

Surface Water samples were taken along the RongrRit/an interval of 1kilometer starting from thefiRery
point of discharge into the river up to 8 kilomstetownstream and 4 kilometers upstream at two dagér
surface and sub-surface. This gives a total of @ es all togetherWater quality parameters of temperature,
dissolved oxygen (DO) (using YSI DO/T meter) PHirfgscorning EEL digital PH meter). Conductivity
(Beckman lab. Conductivity meter) using Acidifietlitomate method) Biochemical Oxygen Demand (BOD)

72



Journal of Energy Technologies and Policy www.iiste.org
ISSN 2224-3232 (Paper) ISSN 2225-0573 (Online) i
Vol.3, No.10, 2013 ||S E

(using BOD bottle tech) Ammonia Nitrogen (NH4 +Ng#slers reagent method. Total Solids (TS) Dissolved
Solids (DS) (using gravimetric) and suspended sdliy finding the difference between TS and DS (Sefal
(1979)).

5.0 Results and Discussions

5.1 Ecological Condition

The location and position of the Refinery was assgsn relation to urban growth of Kaduna metrapaind
also in regards to the orientation principles th&drmed the choice of the Rido region for itsmiti It was found
out that the advice of the KCDB in 1977 was fauwfyassuming that the urban growth of Kaduna was one
directional towards the north-eastern side of tithg €onversely, Kaduna was expanding multi-direwatilly
especially after the sectarian crises that engulfectity in the last 20 years.

Similarly, the orientation principles based on directions of both the north-east and south-westiwiat could
prevent atmospheric transportation of the Refiramnyssions were also faulty; results from our questaire and
instrumental calibrations of a mobile wind vaneitaded the opposite to the earlier assumption. Trésefore
results in atmospheric transportation of the Refinair emission deep down residential areas almdst
kilometers from the source (i.e. reaching as faBagsi Gora to the west).

The Rido/Refinery ambient ecosystem was also asdefss relation to nutrients/chemical cycles andirthe
pathways and dispersals in the area and how itdcafféct the biosphere surrounding the ecosystéemwas
found out that the volume of organic and inorgaimpounds being emitted by the Refinery since its

inception in the last 30 years is in excess to wimanatural capacity of the receiving environmeotanponents
could absorb and conveniently neutralize.

Similarly, the air, soil, water and organisms’ expt were considered in relation to their functiomgkgrity
consequent upon their proximity to the Refinery dnel outcome was that there is a sustained anchichro
metabolic distress in the functional ability of rhdiging organisms in the immediate vicinity of thefinery.
The Public health Experts covered by the questioanaere further emboldened on their position witesy
compared medical records from the clinics beingguezed by the Rido inhabitants.

5.2 Environmental Condition

Tree independent laboratories were used for théysinaof the sales parameters. The results obtaimekdese
laboratories were the statistically handled to wbthe average of each result. The values obtaimedherefore
presented on table 5.1

It can be seen from the results that there existedamination of water, soil and air in and arotinel Rido
community. However, the results have indicated th&t contamination level is not capable of causimg
outright harmful effect on the biotic and abiotesources of the community when isolated but if apdtated
over time it is certainly very dangerous.

The result of the surface water samples indicatechaerage acidity (in pH) of 5.7 all through thenpdes
obtained. This has disputed the results providecbtth KEPA and the quality control department o th
Refinery. the implication of this is that the paetar is far below the WHO (1993) standard for drigkwater
quality which the UN body recommended a range betwie0 - 8.5 as the desirable limit.

Similarly, the values obtained for total solidse agiven at 1800 m/ ltr which is far above the WHO

recommended desirable value of less than 500 nihtect the value obtained has even surpassethéixémum
permissible limit of 1500 as put forward by the WKII93).
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Table 5.3: Average Observed Values of Parameters Monitored on Surface Water.

Element M ean Observed at point Desirable permissible

of Discharge

Copper 1.2 <0.0005 <1.0
Iron 1.6 <0.01 <1.0
Chromium 0.18 <0.05 <0.1
Zink 5.6 <0.5 <5.0
Manganese 0.8 <0,01 <0.5
Total solids 1800 <500 <1500
pH 5.7 7.0-8.5 <9.2

As mentioned in the sampling frame, some spec#@vly metals were also monitored in the surface wate
results obtained were also not within the allowdltet; even though it does not constitute an immagzlharm
when viewed from the value alone, but not when e@rom the long time of exposure. The metals qfpes
and iron are actually far above the WHO desirabl@ @ven permissible standards. The average valiaéned
for copper is 1.2, as against the WHO (1993) recenund value of 0.005 in the desirable limit or the
permissible limit of 1.0.

This is also the same story with iron of which tlaue obtained from our verification exercise ig@mgely at
1.6 which over 700% above the WHO (1993) is reconued desirable value of 0.1. In fact, the value 60%
above the "red zone" limit of 1.0 as set aside HyQW1993) for drinking water quality. As is well &wn that
the surface water of river Romi is being used g/ kighboring communities for drinking and othemdstic
purposes. The other heavy metals analyzed in tffaceuwater samples is that of Chromium and Manggne
both of which are far above the WHO (1993) deseatid permissible limits. The average values ob@fum

in the surface water are 0.18, while the maximumsirdble and permissible by the WHO (1993) are pégge
0.05 and 0.1 respectively. On the other hand whi#eWHO (1993) permissible limit of manganese & the

observed value in the samples analyzed were (s8intrease is very high.

As stated earlier, the air quality was monitoreainfrthe four directions of the Refinery at an intdref 2
kilometers on transecting of 10 kilometers. Therage results obtained are shown on table on 5.6outd
clearly be seen that there exist contaminatiorhefair, even though the atmospheric characteriatitke time
of the sampling was unstable as the wind speedtaaths disperses the emissions from stacks. Likewise
capacity utilization of the Refinery plants at tirae of the investigation was only 20%! Despitettthese level
of pollutants were recorded. It therefore followmstt if the actual air emission is to be determitieeh the
current value must be multiplied by eight to get #90% emission at the Refinery full capacity.

5.3 Health Condition.

In order to make findings on medical history of tRElo community and the health impact of the Refine
operations on its immediate communities, eight weddientres were studied, 3among the centres weeteld
within 2 kilometers from the Refinery complex (Inte in Rido village, one in Maraba and the othidfafam).
The other three were located from 3 kilometers @okilometrs away from the Refinery. A range of syv
activities were conducted in each of the centré®s€ included examination of medical records, quasiire
administration to medical personnel, patients aatibpts relations.

The issues of interest bordered on medical conditeuggested by Holland et al (1979), particulédyse of
skin, respiration, Gastro-intestinal and neuromieal disorders. The numbers of patients diagnostd the
ailments in the medical centres were compared dvibther medical centres that were picked to sesveoatrol
locations and are located some 40 kilometers away the Refinery communities. The following resuitsre

obtained:
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Table: 5.4: Skin Related Diseases Around KRPC
SINO | Type of problem Clinic | Clinic | Clinic | Clinic | Clinic | Clinic | Control | Control
1 2 3 4 5 6 1 2
1. Number of Patients 2/10 4/10 5/10 1/10 0/10 1/10 0/10 1/10
diagnosed with skin
diseases.
2. Patients diagnosed with2/10 3/10 4/10 2/10 1/10 0/10 1/10 0/10
skin itching
3. Patients diagnosed with3/10 4/10 3/10 2/10 1/10 0/10 1/10 1/10
skin Bumps
4 Patients diagnosed with4/10 2/10 3/10 5/10 2/10 2/10 0/10 0/10
skin Psoriasis
Table: 5.5: Respiratory Related Diseases Around KRPC
S/NO | Disorder Clinic | Clinic | Clinic | Clinic | Clinic | Clinic | Clincal7 | Clinical
1 2 3 4 5 6 8
1. Patients diagnosed with4/10 0/10 3/10 6/10 1/10 0/10 1/10 0/10
emphysema, bronchitis,
asthmas e.t.c.
2. Patients diagnosed with2/10 5/10 4/10 2/10 1/10 0/10 1/10 0/10
sarcoidosis, alveolar
damage, pleural effusio
e.t.c
3. Patients diagnosed with3/10 4/10 3/10 6/10 1/10 1/10 1/10 1/10
pulmonary edema,
embolism,  hypertension
e.tc.
4 Patients diagnosed with4/10 3/10 3/10 5/10 2/10 2/10 0/10 0/10
pneumonia, asbestosijs
cough e.tc
Table: 5.6: Gastro-Intestinal Disorders Around KRPC
S/NO | Disorder Clinic | Clinic | Clinic | Clinic | Clinic | Clinic | Clinical | Clinical
1 2 3 4 5 6 7 8
1. Patients diagnosed with4/10 3/10 1/10 3/10 2/10 5/10 0/10 1/10
irritable bowel.
2. Patients diagnosed with4/10 3/10 4/10 2/10 1/10 0/10 0/10 0/10
gastro esophageal
3. Patients diagnosed with3/10 3/10 3/10 2/10 1/10 0/10 1/10 0/10
crohns disorders
4 Patients diagnosed with4/10 4/10 3/10 5/10 1/10 2/10 1/10 0/10
imflametory bowel stress.
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Table: 5.7: Nue2ro-Related Diseases Around KRPC

S/INO | Disorder Clinic | Clinic | Clinic | Clinic | Clinic | Clinic | Clinical | Clinical
1 2 3 4 5 6 7 82

1. Patients diagnosed with6/10 3/10 5/10 2/10 0/10 0/10 0/10 0/10
muscle weaknesses

2. Patients diagnosed with5/10 3/10 3/10 1/10 1/10 0/10 0/10 0/10
poor coordination

3. Patients diagnosed with6/10 3/10 3/10 2/10 2/10 0/10 0/10 0/10
loss of sensation

4 Patients diagnosed with5/10 3/10 2/10 4/10 2/10 2/10 0/10 0/10
altered level of

consciousness

It should also be noted that discharges of polistdérom the oil Refinery are found to be associatgith a
variety of adverse health effects including carameat a number of other chronic health disordersdipaastic
anemia, pancytopemia, pernicinus anemia, pulmonary (lung) structural changes and a number of otheteac
health disorders like dyspnea (difficulty in braat}), upper respiratory track irritation with coygh
conjunctivitis, neurotoxin effects (like visual bting, tremors, delirium, unconsciousness, comayvalsions
etc. Some specific Refinery pollutants associatik specific health disorders are given as below:

Benzene according to (Guodeman et al 2005)areifidalsas human carcinogens, and long exposure ¢arit
cause an increase risk of cancer in humans (sudbuiemia, lymphoma, myeloma etc) as well as atiplas
anemia,pancytopenia, chromosomal beakened bone marrow. Exposure toanleecan causgolynueropathy
(muscle weakness and numbness).

Exposure to naphthalene is linked to cataractsaameania in human infants. Metals emitted from refage can
cause effects such as mucus membrane irritatian lenchitis, decreased lurk capacity), gastrostital
effects, nervous systems disorders, and skintioitareproductive and developmental disorders.

Carbonyl sulfide may cause coughing, hoarseneflanimation and ulceration of the respiratory trackest
pain, and pulmonary edema in humans (Asaolu 1995)ne is responsible for the reduction of lung fiamg
respiratory systems (e.g. cough, chest pain, ttamodtnose irritation).

6.0 Conclusion and Recommendation.

The outcome of the study indicates a negative gamdb relationship between the Refinery and itsaadit
environmental parameters and the human healtheohtist community. This is consequent upon the negat
operational practices of the refinery. The envirental guidelines as specified by EGASPIN are nange
adhered to and internal corruption in the systemoishelping matters as well. It is also obseriwt there is
lack of corporate social responsibility of the nefiy management on its host community of Rido es@itint.

It is therefore recommended that a total overhdubrnvironmental and safety procedures of the refiree
embarked upon. There should also be a clean-up remtkediation of the Rido ecosystem, plus a
welfare/rehabilitation project of the host commuinit
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