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ABSTRACT 

11c:1VY Metals arc chemica l elcments, common to all kinds of soils, and their abund,lIlcc 

r,1I1k s between percentage (Fe only) and parts per million. The very low general level of 

their content ill soils :lIld plants, as well as the biological role of most of these chemical 

e Icillen ts, has led to t hem be i ng grouped under the generic name of " 111 icroelements". 

When the soil 'has vc ry hi gh contents of such chemical elements, the term "Heavy metal 

pollution" is used. Il eavy meta l which is the subject of this project work arc micro 

clement which can be round ill refinery waste water over the years. The quality and ./"" 

quantity analysis or thi s was te water was carried OLit and they were both foulld to be 

s(ltisl·;lctory. Copper \Vll S ullalyzed to be 0.09, 0.07 , 0.10 respectively. This is withill the 

speei lied range of 0 - 0. 5 accordillg to food and agricultural organization., 
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CHAPTER ONE 

1.0 INTRODUCTION 

Kaduna refinery and petrochemical company is a subsidiary of NNPC occupying 

an area of 2.89km2 South of Kachia Road. It is the largest combined refinery and 

petrochemical industry in the country. Its primary function is the refining of crude oil and 

the production of some petrochemicals. The plant have a refining capacity of 110, 000 

barrels per stream day. Two types of crude oils are processed : 60,000 barrels per stream 

day of gulf oil crude from Escravolos (local crude) and 50,000 barrels per stream day of 

paraffin base crude oil imported from Venezuela, Kuwait and/or Saudi Arabia (foreign 

crude). 

The petrochemical plant runs by Kaduna refinery and petrochemical company 

(KRPC) is designed to produce 30,000 mega tone per year of, linear alkyl benzene 

suitable for processing into biodegradable detergents . Feed stocks for the process include 

kerosene, hydrogen - rich gas from the refinery and benzene from the benzene unit of the 

petrochemical plant. Production of linear alkyl benzene is via chain of processes. Besides 

linear alkyl benzene, there are secondary products such as kerosene, raffinate, heavy 

alkylates, solvents, heavy extracts and acid soluble oils. From this and many other 

petroleum - processing industries spread all over the nation, a large amount of wastes is 

being discharged, emitted and discarded daily to the environment. 

1.1 BACKGROUND TO THE STUDY 

The disposal of wastewater in most cities was carried out by the easiest method 

possible, without much regard to unpleasant conditions produced at the place of disposal. 

Irrigation, practiced in ancient Athens, was probably was the earliest method adopted by 



most municipalities. Problems arose when household wasted were admitted to storm 

sewers because the purification capacity of the watercourse into which they drained was 

often exceeded. Although the collection of wastewater dates from ancient times, the 

treatment of wastewater is a comparatively recent development dating from the late 

1800s and early 1900s. As a result, separate sewers were built and wastewater treatment 

instituted . (Metcalf and Eddy, 2000) 

1.2 STATEMENT OF THE PROBLEMS 

Wastewater is objectionable in appearance and extremely hazardous in content 

due to the number of pathogenic organism and its toxicity to aquatic organisms. Under 

warm climatic conditions it easily looses its contents of dissolved oxygen and become 

septic, with associated offensive odour. In addition to these, a number of chemicals used 

in industrial processes which maybe harmful e.g. lead as an antiknock agent in gasoline 

production, synthetic detergents used in cleaning up, pesticide e.t.c are found in waste 

water especially industrial wastewater. The environmental implication of dumping 

untreated waste into seas is highly detrimental to aquatic and human life. Waste water 

needs to be treated to avoid the underlisted environmental implications. 

(i) Land pollution of surface and ground waste bodies. 

(ii) Pathogenicity: The spread of communicable diseases. 

(iii) Colour: It provides undesirable colour which may affect the colour of the 

recelvll1g rivers. 

(iv) Fish poisoning: Fishes breeding in the receiving stream take in the pOisonous 

chemical associated with untreated waste water e.g. Lead and mercury. These lead 

to poisoning of man when he eats these fishes. 
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(v) Plants growth around the outlet stream maybe retarded by the poisonous materials 

in the wastes water. 

(vi) Oil contamination of water bodies in outlet streams: The communities with such 

polluted water bodies will have problem with the discharging companies for 

pollution especially oil pollution. A good waste water treatment plant in refinery 

ensures the recovery of a large quality of crude oil and its products from the waste 

stream. (Oeju Raul, 2001). 

1.3 OBJECTIVES 

(i) To analyze waste water from the oil industry and compare the result to the 

standards . 

(ii) To know the suitability of this result for agricultural production 

1.4 JUSTIFICATION OF THE STUDY. 

Wastewater is any water that has been adversely affected in quality by 

anthroponetic influence. It compnses liquid waste discharged by industry and can 

encompass a wide range of potential contaminants and concentrations. In the most 

common usage, it refers to the municipal wastewater that contains a broad spectrum of 

contaminants resulting from the mixing of wastewaters from difference sources. Sewage 

is correctly the subset of wastewater that is contaminated with feces or urine, but is often 

used to mean any wastewater. "Sewage" includes domestic, municipal or industrial liquid 

waste products disposed of, usually via a pipe or sewer or similar structure. The physical 

infrastructure, including pipes, pumps, screens, channel etc. used to convey sewage from 

its origin to the point of eventual treatment or disposal is termed sewerage (wikipedia, 

2008). 



1.5 LIMITATIONS OF THIS PROJECT WORK 

The limitation encountered in the course of this research work was lack of 

corporation from the local farmers to access the waste water because of damage to the 

crops. 

1.6 SCOPE OF THE STUDY 

The scope of this project work is to determine the waste water quality from 

Kaduna oil refinery and know its suitability for agricultural production. 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1 Characteristics of waste water 

The industrial wastewater or effluents are not expected to exceed certain values 

for examples; some authorities do not permit oil and grease effluent to exceed 20ppm, or 

(mg/I) . For liquids especially fuel and oil effluents, it is describe also to know the 

electrical conductivity. This is a measure to pick up static charges. This can lead to high 

energy spark discharges capable of igniting the flammable liquid (e.g. Fuel/air) mixture. 

To avoid pollution of water and environment relevant authorities in environmental safety 

generall y demand the quality of industrial waste. They insist that liquid effl uent 

discharges especially from petroleum and chemical associated plants shall be monitored 

at least once a week for the following characteristics (Metcalf and Eddy, 2003). 

(1) H 
p 

(2) Temperature and density 

(3) Electrical conductivity 

(4) Salinity 

(5) Oil grease 

(6) Total suspended solid (TSS) 

(7) Total dissolved solids (TDS) 

(8) Chemical oxygen demand (COD) 

(9) Biological oxygen demand (BOD) 

(10) Phenols 

(11 ) Leads (PB) 
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(12) Iron (Fe) 

(13) Sodium 

(14) Cyanides 

(IS) Sulphide (as H2S) 

(16) Sulphate (as S04) 

(17) Ammonia (as NH4) 

(18) Total phosphorus (as P04) 

(19) Total Nitrogen (as N03) 

(20) Surfactant 

(21) Total Chromium 

(22) Discharge rate (gallons or litters per day) etc. (Metcalf and Eddy, 2003). 

2.2 PARAMETERS OF REFINERY WASTEWATER AND ITS 

IMPLICATION ON SOIL 

The parameters are generally used for characterizing the various forms of pollutants and 

largely depend on the nature of the sources of wastewater. 

2.2.1 Physical parameters 

The Physical characteristics of wastewater include total suspended solid, colour, 

temperature, odour, turbidity, pH etc. The total suspended solids include floating and 

suspended solids and dissolved organic substances. The suspended solids clog the soil 

pores, coat the land surface, and reduce infiltration and aeration. The degree of the 

problem due to organic content depends on the extent of treatment given to the 

wastewater prior to its use . The organic material can be beneficial to the soil if managed 

with aeration and odour problems. 
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(i) Temperature: 

The temperature of refinery waste water in warm climate is slightly lower than air 

temperature during most of the year. Temperature has effect on microbial activity 

solubility gases and viscosity. 

(ii) Colours 

The depends on the particular stream and its location, oily water has the colour of 

the oil , mainly dark if fuel oil is predominant, yellow if diesel oil, clean waste water is 

clean, fresh sewage is light grey, stale or septic sewage is dark grey or black. The effect 

of colour on natural water bodies is mainly aesthetic. In places where such water bodies 

is mainly aesthetic and are uses for washing cloths, no one like to use coloured water for 

domestic purposes generally. 

(iii) Odour 

Fresh sewage has a somewhat disagreeable earthly, soapy or oil colour. Septic 

sewage has putrid odours due to hydrogen sulphide involve and other products of 

decomposition. 

(iv) Turbidity 

This is caused by a wide variety of suspended and colloidal solids. The denser, the 

wastewater and the more turbid it is. Turbidity can be expressed in the form of total 

dissolved solids, total suspended solids or conductivity. 

(v) pH 

The pH of refinery wastewaters depends on the stream but is generally close to 

neutral due to treatment in units prior to discharge to the wastewater treatment plant. 

However, before this pretreatment, stream from the caustic wash unit will be alkaline 
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while that from the hydrofluoric acid alkylation's unit will be acidic. A neutral pH IS 

attained before discharge to the receptor.(Wesley Eckenfelder,2001). 

2.2 .2. Chemical parameters. 

The chemical characteristics of wastewater incl ude copper, Zll1C , cadmi urn and 

boron . The wastewater receives considerable industrial waste and trace element toxicity 

such as arsenic, chromium, lead, manganese, mercury. The contents of such chemical 

contribute to the problem of deficient of the soils. The organic constituent. Include fats; 

oil and grease which are decomposed slowly by microorganisms. Sewage also contains 

small fraction of synthetic detergents, phenolic compounds, pesticides and herbicides. 

These compound depending on their concentration may create problems such as non -

biodegradability etc. Measurement of organic contents in refinery wastewater is mainly 

done by the 5days Biochemical Oxygen Demand (BOD), the amount of oxygen in mg/l 

that has to be added to a waste water to support the microorganism over a period of 

5days. The Chemical Oxygen Demand, (COD) which is the amount of oxygen demanded 

to chemically oxidize given waste water is also used. 

Inorganic pollution parameters include pH (acidity and alkalinity), chloride, 

nitrogen, phosphorus, heavy metals (eg) lead, cyanide Nickel, magnesium, variation 

mercury, phosphate suspended and colloidal solids. Nutrients in wastewater (Nitrogen 

phosphorus) if discharged in excess cause algae blooms in receiving waters (especially if 

they are lakes and ponds) . There by depleting the oxygen in the water by a process 

known as eutrophication. (Tchobanogious, 2003) 
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2.2.3 Biological parameters 

The biological characteristics includes bacterial, viruses, algae etc. wastewater 

can be expected to be teeming with microorganism, some of which may be 

pathogenic(salmonella, shigella, mycobacterium, and vibrio comma) or disease causing 

in the soil. Bacterial are the primary decomposer of organic matter (Israelson, 2006). 

2.3 HISTORY OF W ASTEW ATER TREATMENT 

In the 19th century, ancient Rome began to understand that they had to reduce the 

amount of pollutant in the used water they were discharging to the environment. Despite 

large supplies of fresh water and the natural ability of water to cleanse itself over time, 

populations had become so concentrated by 1850 that out breaks of life threatening 

diseases were are traced to bacterial in the polluted water. 

Since that time, the practices of wastewater collection and treatments has been 

developed and perfected, using some of the most technically sound biological, physical, 

chemical and mechanical techniques available. As a result, public health and water 

quality are protected better today than ever before. Now, through out the modern world 

industries, homes, etc. collected their pipes below ground which transport wastewater to 

the treatment plants before it is released to the envirolUllent. At a typical wastewater 

plants, several million gallons of wastewater flow through each day 50 to 100 gallons for 

every person using the system. The function of wastewater treatment plants is to speed up 

the process by which water cleanse (purifies) itself. (Hanson, 2006). 
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2.4 METHOD OF WASTEWATER TREATMENT 

These are the methods involved in wastewater treatments 

2.4.1 Preliminary treatment method 

The objective of preliminary is the removal of coarse solids and other large 

materials often found in raw wastewater. Removal of these materials is necessary to 

enhance the operation and maintenance of subsequent treatment units. Preliminary 

treatment operating typically includes coarse screening, grit removal and in some cases 

comminution of large objects. In grit chambers, the velocity of the water through the 

chamber is maintained sufficiently high, or air is used, ·so as to prevent a settling of most 

organic solids. Grit removal is not included as a preliminary treatment step in most small 

wastewater treatment plants. Comminutors are sometimes adopted to supplement coarse 

screening and serve to reduce the size of large particles so that they will be removed in 

the form of sludge in subsequent treatment processes. 

2.4.2. Primary treatment method 

The objective of primary treatment IS the removal of setteable organic and 

inorganic solid by sedimentation and the removal of materials that will float (scum) by 

skimming. Approximately 25 to 50 percent of incoming Biological Oxygen Demand 

(BODDs) , 50 to 70 percent of the total suspended solids (SS) , and 65 percent of the oil 

and grease are removed during primary treatment. In primary treatment, sand, grit, and 

the larger solids in the wastewater are separated from the liquid. Screens, settling tariks, 

and skimmering devices are most commonly used for the separation. Primary treatment 

also removes 45 to 50 percent ofthe pollutant. 
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Primary treatment is the minimum level of preapplication treatment required for 

wastewater irrigation. It may be considered sufficient treatment if the wastewater is used 

to irrigate crops that are not consumed by humans or to irrigate orchards, vineyards, and 

some processed food crops. However, to prevent potential nuisance condition in storage 

or flow-equalizing reservoirs, some of secondary treatment is normally required in these 

countries, even in the case of non-food crop irrigation. 

In large sewage treatment plants primary sludge is most commonly processed 

biologically by anaerobic digestion process, anaerobic and facultative bacteria metabolize 

the organic material in sludge thereby reducing the volume requiring ultimate disposal, 

making th sludge stable (nonputrescible) and improving its dewatering characteristics. 

Digestion is carried out in covered tanks (anaerobic digesters), typically 7 to 14m deep. 

The residence time in a digester may vary from a minimum of about 10 days for high-rate 

digester (well-mixed and heated) to 60 days or more in standard-rate digesters. Gas 

containing about 60 to 65% methane is produced during digestion and can be recovered 

as an energy source in small sewage treatment plants, sludge is processed in a variety of 

ways including: aerobic digestion, storage in sludge lagoons, direct application to sludge 

drying beds, in-process storage (as in stabilization ponds) and land application. 

2.4.3 Secondary treatment method 

The objective of secondary treatment is the further treatment of the wastewater 

from primary treatment to remove the residual organics and suspended solids. In most 

cases, secondary treatment follows primary treatment and involves the removal of 

biodegradable dissolved and colloidal organic matter using aerobic biological treatment 

processes. Aerobic biological treatment is performed in the presence of oxygen by 
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aerobic microorganisms (principally bacterial) that metabolize the orgamc matter m 

wastewater. In the secondary treatment wastewater still contains solid materials either 

floating of the surface, dissolved in the water, or both. Under natural conditions, these 

substances would provide food for such organisms as fungi, algae, and bacterial that lives 

in a stream or lake. Secondary treatment is largely a biological process in which air is 

supplied to stimulate the growth of bacterial and other organisms which consume most of 

the waste materials. The wastewater is then separated from the organisms and solid, 

disinfected to kill any remaining harmful bacterial and released to a near by lake, river or 

stream. 

High-rate biological processes are characterized by relatively small reactor 

volumes and high concentrations of microorganisms compared with low rate processes. 

Consequently, the growth rate of new organisms is much greater in high-rate systems 

because of the well controlled environment. The microorganisms must be separated from 

the treated wastewater by sedimentation to produce clarified secondary effluent. The 

sedimentation tanks used in secondary treatment, often referred to as secondary clarifiers, 

operate in the same basic manner as the primary clarifiers. The biological solids removed 

during secondary sedimentation, called secondary or biological sludge, are normally 

combined with primary sludge for sludge processing (Wikipedea, 2000). 

2.5 WATER QUALITY GUIDELINES FOR MAXIMUM CROP 

PRODUCTION. 

Water is grouped into various quality classes in order to guide the user to the 

potential advantages as well as problems associated with its use and to achieve optimum 

crop production. The water quality classifications are only indicative guidelines and their 
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application will have to be adjusted to conditions that prevail in the field. This is so 

because the conditions of water use in irrigation are very complex and difficult to predict. 

The suitability of water for irrigation will greatly depend on the climatic conditions, 

physical and chemical properties of the soil, the salt tolerance of the crop grown and the 

management practices. Thus, classification of water for irrigation will always be general 

in nature and applicable under average use conditions. 

Many schemes of classification for irrigation water have been proposed. Ayers 

Wescost, 2007 classified irrigation water into three groups bases on salinity, sodicity, 

toxicity and miscellaneous hazards . These general water quality classification guidelines 

help to identify potential crop production problems associated with the use of 

conventional water sources. The guidelines are equally applicable to evaluate 

wastewaters for irrigation purposes in terms of their chemical constituents, such as 

dissolved salts, relative sodium content and toxic ions. Several basic assumptions were 

used to define the range of values in the guidelines and more detailed information on this 

is reported by Ayers and Westcott, 2007. 
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TABLE 1: WASTEWATER QUALITY GUIDELINES FOR IRRIGATION 

WATER. 

Water parameters Symbol Unit Usual range in irrigation water 

FAO WHO 

Biochemical Oxygen Demand BOD Mg/I 0-120 

Acid/base pH 1 -14 6.0 - 8.5 7.0-8.5 

Electrical Conductivity. EC 0/5/m 0-3 < 10000 

Total dissolved solid TDS mg/l 0-829 

Chemical oxygen demand COD mg/l 0-120 

Total Alkalinity mg/l 0- 322 0- 100 

Total Hardness mg/l 0-225 

Total Suspended solid TS,S mg/l 0-45 10-70 

Copper Cu mg/l 0.5 0-2 .0 

Iron Fe mg/l 2.0 0.05-0J 

Manganese Mn mg/l 0.2 0-0.5 

Lead Pb mg/l 0.05 0-0.01 

Source (FAO and WHO, 2001). 
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TABLE 2 NORMAL CONTENT INTERVALS OF HEAVY METALS IN SOIL. 

Chemical element 

Mn 

Cr 

Cu 

Ni 

Pb 

Zn 

,~ource (www.pcd.go, 2004) 

Normal content interval mg/I 

0-1.0 

0 -2 

1 - 20 

0-5 

0.1 - 20 

0-2.0 

2.6 CONSEQUENCES OF WASTEWATER IN AGRICULTURAL 

PRODUCTION. 

The chemical quality of water determines its suitability for agricultural use. The 

chemical constituents of wastewater are the major source of water contamination which 

leads to water quality degradation and salinity problems. 

(a) Salinity: This is the presence of soluble salt in the root zone of the crop. For 

instance in irrigation purpose, some chemicals will be injected into the irrigation water 

for application in the field. This irrigation water contains dissolved salt, which remain in 

the soil after water use by evapotranspiration. This salt must be removed to maintain crop 

production and natural or artificial drainage systems are needed to remove associated 

salts from the plant root zone. Salt affected soils may be classified as saline, sodic or 

saline - sodic soils. 
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(i) Saline soil contains sufficient soluble salt to interfere with the growth of most 

plants. ,Saline soils it will be recognized by the presence of white crusts on the soil, by 

spothy stands, and by stunded and irregular plant growth. The main effect of salinity is to 

reduce the availability of water to the plant. In case of extremely high salinity, there may 

be curling and yellowing of the leaves, firing in the margins of the leaves or actual death 

of the plant. (Ayers and Westcott, 2007) 

(ii) Sodic soil contains low soluble salts, but contain sufficient adsorbed sodium. 

When excess sodium is absorbed on the surfaces of the fine soil particles it is not leached 

readily unit is being displaces by other cation, such as calcium or magnesium. 

The proportion of exchangeable sodium increased, soil tends to become dispersed, 

less permeable to water and of poorer tilth. High sodium soils are usually plastic and 

sticky when wet, and are prone to form clods, and crusts on drying. These condition 

results in reduced plant growth, poor germination, poor root aeration. (Merriam and 

keller, 2003). 

(iii) Saline - sodic soils contain sufficient quantities of both soluble salt and adsorbed 

sodium. When excess amount of soluble salt and sodium is applied by irrigation it result 

to the reduction of crop yield. (Merriam and Keller 2003). 

(b)Toxicity: A toxicity problem occurs when certain constituents in the wastewater are 

taken up by the crop and accumulate in amounts that result in reduced y\e.~d. Thhisis 

usually related to one or more specific ions in the water such as, boron, chloride and 

sodium. 
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(C) Miscellaneous: This is due to excess of nitrogen in the water. The excess of 

nitrogen result in excessive vegetative growth, lodging and delayed crop maturity 

(Michael, 2000). 

2.7 EFFECT OF SEWAGE SLUDGE ADDITION ON HEAVY METAL 

CON CENTRA TIONS IN AGRICULTURAL SOILS. 

Land application of sewage sludge has been a worldwide agricultural practice for 

many years. Although sewage sludge provides essential plant nutrients and organic 

matter for plant growth, its continual use over extended periods can result in 

accumulation of heavy metals to levels detrimental to the environment. Such enhanced 

soil metal contents may result in reduced plant growth (alongside other symptoms of 

phytotoxicity); metals can enter the food chain via human consumption, and are therefore 

of interest in regard to their potential impact on human health. Recently, this has been 

identified as a prime problem in the agricultural lands of the areas surrounding New 

Delhi, the capital city of India. For the reported study, soil samples were collected from 

ten spatially variable locations from an agricultural field in New Delhi, which was 

historically (exact duration unknown) amended with domestic sewage sludge of unknown 

chemical composition. The practice ended in the later part of the last century. 

Uncontaminated control soils were collected from one location in the vicinity (a 

residential garden soil) for comparison purposes. The primary focus of the study was to 

evaluate the effect of long-term application of sewage sludge 0 t1 h. 
n le geoc emlcal fate 

(and hence, phytoavailability) of heavy metals in agricultural soils Th I d . 
. e s u ge-Impacted 

soil samples are currently being analyzed for total concentrations of heavy metals typical 
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t f al b'j plants. 

effecls on metal upta\<.e po en I .... "lCA-\.; CON1YO\J~DS. 
11'< OR G j\.1'<1 C M.l1'<f,RJl.LS j\.1'<D Cllf, In . 

l .S . . b ",eioht or mgll and can Inll or 

These are measured in parts pel m
l
\\1on (ppm) ~ 0 . f 'th the suitab\\ity of water for drinking 

harm fish and othel aquatic life and can ,n
ter 

ere WI . . b' c bacteria in button mud can con,ert 

01 industrial use. The example ' s mercury, an

aero 

, 

iodine, magnesium and su\phom. The fltst three which is bromine, iodine, magnesium 

could be seen in bline discharged along wilh crude oil 10 Ihe su f d' 
race unng petroleum 

inorganic mercury inl
O 

melhY\ mercury (CH1H.), which can be concentrated in living 

organismS and lead to mercury poisoning. Other inorganic minerals include bromine 

drilling. 

2.8. 1. Sediments 
the land b y storms and fl ood 

"edim
ents 

are soil and mineral partides washed 

waters, from crop lands, unprotected forest soils, 0' 7 d 
~e pastures sk . 

and bulldozed urban areas. "ediments f,n stream ch, ,1P mmes, roads , a d n reserv, . 

turbines and pumping equipment, reduced the amou OIl, elVde noll!. llight f' "reI 
aVBI/a6ft e to green 
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aquatic plants, plug water fitters and blanket fish nets, spawn and food suppliers thus 

reducing the fish and shell fish population. 

2.8.2 Radioactive substances 

Harmful radiation may result in water environment from the wastes of uranium 

and thorium mining and refining from nuclear power plants and from industrial, medical 

and scientific utilization of radioactive materials. 

2.9 TYPES OF WASTE. 

The effective waste management strategies can be the amount of waste generated 

and their sources, but also the materials in each waste stream, their properties, potenti al 

toxicity and hazards to human health and the environment. The lack or reliable time 

series of waste arising and damage in waste stream is a serious impediment to settling 

priorities in waste management in many developed as well as developing countries. 

Wastes are produced by all society activities and include; 

(i) Household and consumer wastes 

(ii) Agricultural wastes 

(iii) Industrial waste 

(iv) Demolition and construction wastes. 

(v) Extractive wastes 

(vi) Sewage sludge e.t.c. (Metcalf and Eddy, 1979). 
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CHAPTER THREE 

F PROJECT AREA 
3 1 

LOCATION 0 . . t d at southern part of 
. . . 1 pany is loca e 

d etrochemlca com 
The Kaduna ReflUery an p t and latitude 4° 

. d 7° 251 and 8° 251 eas, 

h
· h r between long1tu e 

Kaduna metropolis w lC les 

321 and S° 321 north. 

3.2. 
HYDROLOGY OF STUDY AREA. 

. 1 com any waste water is the mam 
The Kaduna refinery and petro chemica p 

. fl ws through mainly settlement before 
tributary to the Rome river. The Rome River 0 

. . . d Th K dUlla in which the study is made at the refinery has a 
entenng lUto nver Ka una. e a 

relative humidity range of 75-85%. 

3.3 SAMPLE COLLECTION. 
The samples were collected in three stations in the study area. Fivm each station two 

litres of waste water was collected in clean plastic bottles. The sa les were taking into 

the laboratory for analysis that same day. 

3.4. METHODS OF ANALYSIS. 

3.4.1 WASTE WATER ANALYSIS. 

The waste water analysis was carried out in water res\ and 
aquaculture , 

fishery Technology Laboratory (WAFT) and soil science laborat ctivel . 
y. Both in 

Bosso Campus Federal University of Technology Minna, Niger h e Wate r aspect 

was done at soil science laboratory. 

3.4.2 SOIL ANALYSIS 

Samples were collected from the top-soils (0-20 cm) of agric, 
). The total 

content of heavy metals was measured using atomic absorption s 
the flame 

atomization method. Soil digestion was carried out by using a n 
cen tra ted 
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HCI04 and HN03 at a 2: 1 ratio ; then, by dissolving the precipitate in HCI 0.5 n, a 

solution was obtained in which spectrometric measurements were made. 

3.4.1.1 DETERMINATION OF TEMPERATURE. 

This is determined by using thermometer. The probe was immersed in distilled 

water to rinse. The probe also immersed in beaker containing the sample and allowed to 

read. The reading was recorded in degrees Celsius (c). 

3.4.1.2 DETERMINATION OF BODs. 

This is determined by mixing 10ml of sample and 300ml of distilled water properly 

mixed and transferred into BOD bottles. The dissolved oxygen of the water sample was 

determined on the first day and same sample was incubated at room temperature for 

5days in the dark before titration. On the 5th day, the sample was removed and brown 

precipitate was formed. The precipitate was dissolved by adding cone. H2S04. Then, I 

add manganous sulphate and potassium sulphate and titrate with sodium thiosulphate. 

The reading was recorded in mg/l. the method used is Winkler azide method. 

BOD5mg/i = dissolved oxygen on day1 - dissolved oxygen dayS. 

3.4.1.3 DETERMINATION OF pH 

The pH of the water sample was determined with a digital pH meter at room 

temperature. The meter was standardized with buffer 4 and 7 respectively before taking 

the reading. The probe of the meter was rinsed thoroughly with distilled water before 

inserting it into 50ml conical flask which the water sample was pounced 

3.4.1.4 DETERMINATION OF ELECTRICAL CONDUCTIVITY. 

This is determined by using Jen way 4010 conductivity meter. 50ml of the sample 

was measured and transferred into 250ml conical flask. The probe of the meter was 
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rinsed thoroughly before inserting it into the conical flask that contained the sample and 

the conductivity of the sample was determined. He reading is expressed in Ns/cm. 

3.4.1.5 DETERMINATION OF TOTAL DISSOLVED SOLIDS (TDS). 

This is determined by heating 250ml beaker in an electric oven at 120c for I hour. 

50ml of sample was measured and filter tlu'ough using a filter paper. The filtrate was 

transferred to the pre - weighed evaporating beaker and evaporated to dryness on a hot 

plate and transferred to electric oven for complete drynen and allow to cool then 

weighed. 

3.4.1.6 DETERMINATION OF CHEMICAL OXYGEN DEMAND (COD). 

50ml of sample of waste water was transferred into a 250ml conical flask and I 

added 10ml of KMn04 solution and 10ml of H2S04 solution. Then I mixed gently and 

placed it on a thermostat hot plate for gradual heating at 100.c and heat for 2 hours until 

the sample remains 10mi. when the sample remains 10ml I removed it from the 

thermostat hotplate and allow to cool. After that, I added 10ml of potassium iodide (KI) 

and titrate with sodium thiosulphate, using starch as an indicator until it charges 

colourless, then I recorded the result. The blank sample was processed and titrated in the 

same way. 

3.4.1.7 DETERMINATION OF ALKALINITY. 

50ml of sample of waste water was measured and transferred into a 250ml conical 

flask. Then I added 4 drops of methyl orange indicator and titrated with 0.02N of H2S04 

until it changes pink, then I recorded the result. 
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3.4.1.8 DETERMINATION OF TOTAL HARDNESS. 

50ml of sample of waste water was measured and transferred into a 250ml conical 

flask and I added Iml of NH3 buffer solution to elevate the pH and tiny amount of dry -

erichrome black T indicator. After added 1 ml of NH3 buffer solution and tiny amount of 

dry - erichrome black T indication the solution starts out wine red , when the indicator 

end point was reached the red turns to blue. Then I titrate the sample slowly with O.Olm 

EDT A. (Ethylene diamine Tetra acetic Acid) until the last reddish tinge disappears from 

the solution, then I added five drops of EDTA to allow the end point reaction to go 

completion. Then I record the result obtained. 

3.4.1.9 DETERMINATION OF TOTAL SUSPENDED SOLIDS (TSS). 

The weight of filter paper was measured before filtration and I accurately measure 

50ml of sample and transferred into the filter paper placed on the funnel for filtration. 

Then, after the fi ltration I washed the remaining solids from the 250 conical flasks with 

distilled water. The filter paper was removed and dried in an electric oven at 105"C for 

30mins which was allows to cool and reweighed. The amount of suspended solids is 

determined from the increase in weight of the filter paper. 

3.5 REAGENTS AND MATERIALS. 

The reagents and materials for the laboratory analysis are: 

• Tlu'ee 2 htres plastic bottles. 

• BOD bottles 

• 500ml volumetric flask. 

• Pipette 
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• 250ml concal flask 

• Funnels 

• Thermometer 

• pH meter (Jen way model). 

• Jen way 4010 conductivity meter. 

• Thermostatic hot plat. 

• 250ml beaker 

• Electric oven 

• Potassium permanganate solution (KMn04). 

• Tetraoxosulphate vi acid solution (Cone. H2S04 ) 

• Potassium Iodide (KI) 

• Sodium Thiosulphate 

• Starch solution 

• Manganous sulphate 

• Potassium Sulphate. 

• Methyl orange indicator. 

• Ammonia buffer (NH3 buffer) 

• Dry - erichrome black T indicator. 

• Ethylene diamine Tetra Acetic acid (EDT A). 

• Distilled water. 
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CHAPTER FOUR 

4.0 RESULTS AND DISCUSSION 

4.1 Presentation of results 

TABLE 3: RESULT OF LABORATORY ANALYSIS. 

SIN PARAMETERS STATION 1 STATION 2 STATION 3 

Temperature oC 29.6 29.6 29.6 

2 BODs(mg/l) 24 36 88 

3 pH 6.30 6.54 7.91 

4 Electrical conductivity 0.425 0.3 75 0.285 

(ds/m) 

5 Total dissolved solid 0.6 0.6 l.0 

(mg/l) 

6 COD (mg/l) 40 44 60 

7 Total Alkalinity (mg/l) 41 40 40 

8 Total Hardness (mg/l) 64 56 48 

9 Total suspended solid 0.2 0.4 0.2 

(mg/l) 

10 

Copper (mg/l) 0.09 0.07 0.10 

11 

Iron (mg/I) 0.01 0.01 0.0 

12 

Manganese (mg/l) 0.18 0.12 0.14 
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13 Lead (mg/l) 0.79 0.72 0.60 

TABLE 4: RESULT OF LABORATORY ANALYSIS FOR SOIL 

SINO PARAMENTERS SYMBOL VALUE 

l. Zinc Zn 0.02 

2. Nickel Ni 0.08 

'" Chromium Cr 0.005 J. 

4. Manganese Mn 0.03 

5. Copper Cu 0.006 

6. Lead Pb 0.001 

4.2 DISCUSSION OF RESULTS. 

4.2.1 TEMPERATURE 

Temperature of irrigation water can have a significant effect on plant growth. 

~en the tempera'f6re is lower or higher than that of the soil, it can lead to plant shock. It 

is therefore advisable to irrigate during the period of less heat of the day. 

4.2.2 BIOLOGICAL OXYGEN DEMAND (BODs). 

The Biological Oxygen Demand is the oxygen required for the biological 

decomposition of the organic matter in waste water. It is determined by measuring the 

amount of oxygen used by decay microorganisms in a sample of the wastewater over a 

specific period of time, usually five days. The Biological Oxygen Demand is indicative 

of the impact that the wastewater can be expected to make on the oxygen content of the 

stream receiving the waste. The usual range for Biochemical Oxygen Demand by F AO is 
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hetwccn 0- 120mg/l. bu t thc rcadings show that the level of BODs is normal betwecn (he 

ranges which are: 24.0. 36.0, 88.0 respectively (Encyclopedia Americana, 200 I) 

.1.2.3 II 
I' 

The I,ll is a vmiablc that regulates all biological function. Sometimes it has an 

inhib itory effect 011 process rates. It is the degree of acidity or alkalinity to soi l or 

irri gati on wa ter. Recommended value ranges from 6.5 - 8.5 and 7.0-8.5 by FAO and 

WH O rc~ pec ti ve l y, Ihe ,," scale is from 0 - 14, seven is the neutral point wh ile fro m 

scven to one shows increase ill acidity, similarly fr0111 seven to fourteen indicates increase 

in alkalinity. The v,dues obta ined from the three stations are 6.30, 6 .54 and 7.9 1 

respectively. Thcse v(l lll cS arc within the normal range. (John I-I et al 2006) . 

.1.2,4 ELECTRICAL CONDUCTIVITY: 

Eleclri ca l cond uct ivity is the measure of salinity. It is the ability of irri ga ti on / 

\\tller 10 conduct clectricity. This is as a result of total disso lved solids in the water. These 

di ssolvcd so lids arc mostly positively charged ions as well as negatively charged ions in 

irr ig(l lion . Excess ive salinity can affect plants by specific toxicity of a particular ion (such 

<IS sodium), hi gher osmotic pressure around the plants roots prevents an efficient water 

,JbSO rpli on by the plant. The recommended value by FAO and WHO ranges hom 0-

~mg/ I (\. ,C! < 10000mg/l respectively. The values obtained fr0111 the three stations are 

0.425 , 0.375 and 0.285 

l\ cspeCli ve ly. These va lues fall between the normal ranges . (Jolu1 L.H et al 2006) . 

.1.2.5 TOTAL ))I SSOLVI~D SOLIDS: 

The presence or solids in suspension usuall y made from clay or fro m other materi al 

dnived 1'rol11 dra inage w(l ters, generally does not cause significant damage to crops. Clay 
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. ' I 

(tnd sill, deposits afTecl irrigation canals in every part of world . The recommended vaille 

,"rolll 1:/\0 and WHO r,lIl gcs 0-45 and 10-70 respectively These values obtained frol11 

thc tilln: stati on arc 0.2, 0.4 respectively and they are within the range. 

( ;icllli Schwab. 2()() I) 

4.2.6 Copper, 

!\. comlllon I(mll or metal pollution is the direct discharge of untreated wastewater 

rro l11 inciustrial sources into receiving waters. When large amount of copper is 

di sci1'II·"cd . <1I11IlHllliulll sulphate in the wastewater caused nitrate to accllmulate in the 

ri \'cr. resulti ng in progrcss i ve acidification . The recommended value from r AO and 

\VIIO r,1I1ges ,'roll1 0-0.) ,Ind 0-2.0 respectively. The values obtained ['rom the three 

st,lti(lIIS arc 0.09. 0.07 and 0.10 respectively and they are with the range. (John Smol, 

2()()2 ) 

4.2.7 Iron 

11'0 11 is all essential micronutrient that helps in the formation of chlorophyll. It activates a 

nUlllber of importaJlt respiratory in plants. It is absorb principally as Fe3
+ ions and al so as 

I '\' ~' lO ll S. Tht deli cicncy rcsults in severe chlorosis of the leaves, especially the young 

lea ves. The rceonl111cncied value [rol11 F AO and WHO ranges from 0-2.0 and 0.05-0.3 

r l· ~ I )(.:r'i \·" ly . The valucs 1'1'0111 the three stations are 0.01, 0.01 and 0.0 respective. They 

1',111 with in the normal range. (Michael and Ojha, 2005) 

4.2.8 Chromium 

Chromium is hcavy nlclal that is not generally recognized as an essential growth 

cicmcnl. Thc reCO nll11CIHJ eci v,i1ue by pollution control department, mini stry of national 
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resources and environl1lcnt is 0 - 2mg/l, the value I obtained is O.OOSl11g/l , thi s is wi~hin 

the range of the standard . 

4.2.9 Manganese 

Manganese is tox ic to number of crops at a few tenth. The recbmmended va lues is 

0 - I.Oll1g/l and tile va lue I obtained is O.03mg/l , this is within the range of the standard . 

4.2.10 Nickel 

This is toxic (0 a number of plants at very low tent. The recommended va lue is 

() - Sll1 g/ l and the va lue I obtain is 0.02, this is within the range of standard. 
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CHAPtER FIVE 

s.o CONCLUSION ND IH~COMMENDATION 

5. ! CONCLUSION 

Conclusively, the waste water sample from the three stations that is taken are 

goocl [or agri cultural purposes terms of quality and quantity. Although, it was observed 

that the parameters are within the specified range or given standard according to food and 

agri cultural organi zati on (FI\O), and World Health Organization (WHO), that it may not 

« IU Se severe damage to tJle crops. 

5.2 RECOMMENDATION 

It was observed that the heavy metals such as chromium, copper, ZIl1C, 

manganese, nickel with values of 0.005, 0.006, 0.02, 0.03 and 0.08 mg/I respectively are 

withi n the standards 0 (' W.H.O (2001), FAO (2001), NAFDAC (2004) and SON (2001 ) 

shovvillg a hi gh level or self purification before arriving at the points where the samples 

\V~rc co ll ected. It is tIH;ref'orc recommended that the area is good for agricultural purpose. 
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APPENDIX 

1 OOO(MP - MB) 
Total dissolved solids (TDS) = -----'-----'--

50 

Mp = Weight of dried beaker + sample 

Mb = Weight of dried beaker. 

S . 1 TDS 1000(86.45 - 86.42 06 I f 
~oo: = =.~ 

50 

S · 2TDS 1000(73.68 - 73.65) 06 I I tatlOn: = = . mg 
50 

S . '") TDS 1000(76.21-76.16) 10 I f tatlOn -': = = . mg 
50 

. (A - B)xNx1600 
Chemical Oxygen Demand (COD) = --- --

Volumeofsample 

A = control 

B = Titrated value 

S . 1 COD 3.2 - 2.2xO.025xI6000 40 I I tatlOn: = = mg 
10 

S . 2 COD 3.2-2 .1xO.025xI6000 44 I I tatlOn: = = mg 
10 

S . '") COD 3.2-1.70xO.025xI6000 60 I I tatlOn -': = = mg 
10 

T 1 Alk l
· . AxNx50,000 

ota a ll1Ity = -----
volumofsample 
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A = Titrate of value 

N = 0.02N of tetraoxosulphate Vi solution 

.. 2.05xO.02x50,000 41 I I 
Station 1: Total Alkahl1lty = = mg 

50 

2.0xO.02x50,000 __ 40mg l l Station 2: - - ----
50 

2.0xO.02x50,000 __ 40n~g l l Station 3: ---- -- , 
50 

AxBxl00 
Total Hardness = xlOOO 

volumeofsample 

A = Ti trated val ue 

B = O.Olm of Ethylene diamine tetra acetic acid (EDTA). 

S . IT lh d 3.2xO.OlxI00 tatlOn : ota ar ness = xl 000 = 64mg I I 
50 

S . 2 2.8xO.OlxlOO 
tatlOn : Total hardness = xlOOO = 56mg Il 

50 

Station 3· Total h -d _ 2.4xO.OlxI00 
. 3I ness - xlOOO = 48mgll 

50 
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