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ABSTRACT 

Car wash effiuents were analyzed. The receiving stream water was also 

analyzed at some points (before the point of discharge and after the point of 

discharge). The surrounding soils were also analysed. The results indicated that the 

effluents have lowered the quality of the receiving stream water, making most of 

the parameters determined to he on the high side in comparisot1 with World Health 

Organization (WHO) standard. The cflluents were alkaline and this led to 

precipitation of heavy metals . The total dissolved solids were found to range frohl 

82.1 mg/I to 118.6 mg/1. 

The levels of heavy metals were also high. For example, iron was above the 

recommended levels safe for drinking water. Chromium was fou~d to be between 

O.20mgll and O.27mgll. The dissolved oxygen ranges from 1.41 mgl! to 4.30mg/l, 

while biochemical oxygen demand (BOD) was between 2.18mg/l for up stream 

(US) and 4.70 mg/I at the point of the discharge (POD). 

Chemical oxygen demand (COD) all the other hand was between 4.0t tng/I and 

5.20mg/t for down stream (OS) and POD respectively. Fot soils, most of the 

parameters were within the WHO standard, except for iron. This might be 

attributed to the washing of corroded parts of cars. The P" of the soil samples are 

weakly acidic. This might be due to the washing of car batteries that contains 

sutphuric acid as an electrolyte. 
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' I CHAJlTEIl. ONE 

1.0 tNTROOUCTloN 

1.1 tAR - WAsH EFFLUENTS 

Car-wash effluents refer to the waste water resulting ftoln the process of 

washing tnotor cat-s, tankers, trucks, bicycles and motor cycles. Crtr-wash involves 

the Use of detergents, petrol, kerosene al1d diesel fot· cleaning. the JJt'ocess of car 

wash utili zeS large volul11c of water either to wash the cars or as medium fot a 

gteatet. attractioll. In the process, large amount of waste water is released carrying 

with it len over hydrocarbons and detergcnts _ 

Water, which has been used and discharged from domestic dwellings, 
\ , 
\ 

institutiohs and commercial establishments (domestic waste watet and car wash) 

together with discharge from manufacturing industries (known as indushial waste 

water), contains a large number of potentially harmful compounds. As it is 

discharged dil-cctly into a watcr course, seriolls damage might tesult to the many 

forms of Ii fc which inhabit this water. In addition water courses utilized by man, 

either as a source of potable water or for washing or bathing, wouldptesent 

potetHial Hsks of the tt-ansmission of a large l1limber of water-related diseases. 

to ensure that such problems are avoided or mitlitnized, iittehtioH should be 

paid to the rnahagetnent of our aquatic resources and also of the ~otlt1tat1ts , which 

et1tet theln. A sehsible nlanagement strategy will involve ~halysls of the 

CbllipostHol1 of waste water ~lt1d their I-eceivillg watet aild the sutrouliding soil 

(Hohttl, 1990). 



The threat to human li ves and aquatic animals cannot be easily neglected. 
, 
I\.Jayi (1996) gave a situation report as it affects the safety of out" envirol1ment. He 

ihdicated that an estimated 1.2 billion of world 's city dwellers breathed highly 

polluted air, ten percent of the world 's rivers is heavily polluted and that chemical 

col1tamihatioh of food had reached unacceptably dangerous levels. 

Sotnal1ath and Mllthikrlshl1am (1990) reported that phosphatase activity iH 

Inllscle, liver and intestine of fishes in water polluted by tannery eff1Uehts 

decreased significantly with increasing concentrntion of efnUents . 

The late Earle B. Phelps, olle of the early leaders in the field of streams 

sctnitaliol1 wrote "Strenlll or rivcrs arc subject to I11l1ch nntlll'nl pollution because 

they serve as a drainage channcl for large areas of the countryside. In addition, 

tivets ate capable of absorbing some man-made polll1tioll" (Phelps, 1975, McGraw-

Hill Seties in water resources) . 

YUsllf (1994) Reported that an uptake of 0 . 002~g/I of metals is adequate for 

hohtlat growth . Then concentration of metals above the limit wilt prove toxic. 

Asaaga (1998) warned ngaillst gross pollution of streams and the soil. That 

their cohcentratiol1 could increase in future causing serious health problem. 

1.2 tHE SOIL 

Soil is the tnedium where plants grow and theit toots petietrate, dt grow into 

a hetwork al1d anchor themselves . This is highly essentlal to the ptovisibl1 of foods 

rthd fibres so as to sustain mankind, anilnals and plants. Soil is a resetvbit of ~tat1t 

I1Uttiel1ts, which ate taken ~;p ' thl'ough the plant roots for the ttJatit1factutihg df 

terhHI1 foods and to tatTY out other activities (Cheah, t 969). 

1 



the analytical studics of soil samples are very essential because of their 

it11poi"Htnce to mati, his cnvironl11cnt and also toxicity to plants which directly feed 

011 the soil. ROlltihe analysis of soils and plants is very vital in assessing to what 

exteht plant nutrients are available and whether toxic 01' non toxic. For instat1ce the 

presence of Nickel, Chromium and Copper in the soil cali li1ake It toxic alld is 

referred to as soil toxicity. These elements get into the soil thtough dischatge irtto 

water bodies which might be used for irrigation. They are toxic when they exceed 

the norhlallevel in the soi l and could be takcn up by the plant (Musa t 995). 

Plant may acquirc thcsc clcments frol11 soil contaminated by trace metals 

and which in turn tnay rcsult to somc dangcrous biochcmical processes In 111al1. 

This could be transmitted to man through the uptake of these plants, particulai"1y 

vegetables. 

The effed of soil p" 011 the activities of the micro-orgahisms rnay be irt 

extteme cases due to the 1-1 I- concentratioll itsel f but these effects are tt1bstly due td 

associated factors. 

tn gcncral, bactcria and actinol11ycctcs function bcttcr in moderately to 

slightly acid soils; their activity falls at P" va lues below 5.5, fungi f10urish at. att 

Notmal soil pI! ranges encollntered in soils. Nitrification ahd Nltrogeh fixatibl1 take 

. H 
place illost vigotously only at P value well above 5.5. 

the causes of poor fertility of acid soils (low soil pH) itself has little direct 

effect ott piant growth, except below p" of 4.0 when catiott uptake by tbots is 

ihhibHetl by H+ cohcentraticiri . "001' ctop growth ot1 acid solls inay be due ld 

ttlttiUtti ahd Magnesillill denciency or Manganese toxicity. ~ectlUse of it§ 

~rotdUHd ih!1Uetice both ott soil Illictobiological systet\1S aHd 011 highet piatits; soH 



pH is extremely important for soil fertility (lnd productivity. Soil may be acid (pH 

less than 7), Neutral (pll 7) or alkaline (pI! higher than 7) (Anthony, Fred and 

Ochapa, 1999). 

At pI! 3-4, solubility of some elements are consideted very low e.g Fe (irart). 

Howevet, with increasing pI! levels, solubility of some elemertts irtcreases ·atid 

. I! b th . II 1 I' teaches a maximum of approxlll1utely P 6.5 e.g phosphate. At a ove IS P cve 

some elements decrease again in solubility e.g foe (iran). n extremc alkaline range 

(pI! 8.0), some mitt-ienls e.g en (C(llciun) and phosphat~ are in an itlsoluble for111 . 

By decteaslng the pH, these nutrients also become slightly soluble and maximlth1 

solubility is reached at pI! 6.5 (Marcel Deckket· 1993). 

1J NEtt) FOR SOIL ANALYSIS 

Over the years, mall has polluted soil in various ways. Soil has beeh polluted 

with industrial wastes , agricultural activities and even domestic sewage. Soils ih 

utban ateas are polluted by pit latrines and soak away pits, oil wastes from 

tnechanic works, dyes from textile companies and car-wash from car washihg. 

This soil as found in nature is not pure but contains a humbet of chemical 

coltipOUhds, some of which give charadeI' to the soil. Soil tnltst be ftee ftom toxle 

Inatetials ahd concenttation of chemicals that might eonstihtte hazatd to the salt 

~1t1d ctops to be grown on it. Excess of a harmful chetnical cart lead to disease as a 

tesult of the uptake of the crops grown art such soil. these diseases ate jJtevehted 

simply by tehl0vihg the chen]ical, which is harmful, at taking a measUre that will 

tnitlihlize the bccUrt'ehce. 

4 
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In some cases, excess of this chemical waste is extremely di fficult to remove 

and tnay lead to people to abal1don the soil, as ill the case of oil spillage. 

It is thus evident that analysis of soi l is necessary for social at1d economic 

devetoptnent of any country. 

1.4 WATER 

Water is lite, It is perhaps the most familiar of all substances. 

It is essential to all forms of life and constitutes over 70% of the sUtface of 

the eatth. it has acted as nature in forming rivers , carving out valleys and etoding 

mounMitls. hincipally, there are two major sotJl'ces of water. 

(a) Surface Water 

(b) Underground Water 

1.4.1 StJtttACE,vA'tER 

. This soul'ce of watcr is as a result of rainfall frol11 the atmosphere, which 

flows on the gt'ound as run-off through guttcr, streams, Hvers atld oceahs. The 

atnotiht of walet in this case is dependellt upon climatic condition of the atea 

cohcett1ed. 

1.4.1 tJNtlkltcitOUNb \VAtER 

A Portion of rainwater infiltrates into the soil and accuttlutates Undet the 

grollhd surface as under ground water. 

there ai'e two sources of under groulld water: 

(a) itait1water, which permeates into the ground thtough the potes tit ctacks il1 

the tock foiiT1atioh and finally teaches the undetgroUrtd walet table. 
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(b) The water from streams. lakes and reservoirs. which permeates through the 

soil to the under ground water ttlblc (Abdulmumil1tJ. et al 1998). 

1.5 NEED FOR WATER ANAL YSIS 

Over the years, man has polluted water in various ways. Surface water has 

been polluted with industrial wastes, wash-off from farmlands and even domestic 

sewage. Some wells have also been polluted particularly in utban areas by close 

proximity to pit latrines and soak away pits. oil wastes from mechanic wotkshops 

and dyes from textile industries, car wash ft'OI11 car washing e.Lc. 

Water as found in nature is not pure but contains a number of chemical 

compounds, some of which give character to the water. Water fot humatt 

consumption must be free from toxic materials and concentratior1 of chemicals that 

may constitute h·azard to health and aquatic animals. 

For communities in urban areas, which take water from wetts, pipes and 

treated water sources, water pollution through chemical present no major obstacles 

in that chemicals may' be added to or removed at the treatment works. The 

communities that . use. half-treated or raw water like in most rural areas in 

developing countries face more serious problems. Chemical water pollution may 

-
lead to unpleasant taste or nppcarancc and cven death of aquatic life. This may 

cause people to abandon certain sources. It is thus evident that analysis of water is 

necessary fot social and economic development (Aliyu, 2000). 

1.6 STATEMENt OF THE Pl{OBLEM 

6 



1.6 StAtEMENT of THE PROBLEM 

A significant problcl1l ill dcvcloping cOllntrics is the effect of chemicnls ill 

the soil ahd water. The conccntrntion of salts ill ground water malllly chloHdes alld 

sulphates makes the water unfit f01" human consuhlption. This makes people to 

tesort to the use of surface water, which is more likely to be biologically polluted. 

Sulphates from farmland (itl form of fertili zers) are washed to tivers IiHd streams 

ahd wheh they reach high level can impart taste a11d whet1 cottlbihed with 

maghesium or sodium can have laxative effect. 

Water pothlted by industrial effluents can contain free mineral acid tadicats 

from RIt·Ol1g IIcids nile! thcit· Ralts. with pll valucs of below 3.7. The pl1 of wrtlct· lind 

soil may reduce to below 3.7 or slightly higher due to washing of engihes and celt 
I 
I 

batteries that contain sulphuric acid (H 2S04) ns electrolyte. Acidity in ah Ullpolluted 

watet is usually from dissolved carbon dioxide, which produces weak catbonic 

acid. The effect of this on aquatic life is death and on the soil is uhfavourable 

conditiot1 for seed germination and soil fauna . 

thus, mohitoring of pollution should not only include estimatioh of the 

cohcentratiot1 of the elements but also should cover all other possible sources of 

polltltion (Pit7.npatric 1 (83). 

1.7 ObJEctivES OF THE sttJtJy 

the chemical ahalysis of carwash effluents, the teceivit1g sttel:HhS and the 

soil at the poitit of car washing using DR 2000 direct teading spectrophotoltletet 

witl provide it1fotfflatiOli on th~ toxicity levels of the soil ahd the watet. 

t he objectives of this study therefot·e are: 

7 



(I) To find out the levels of the toxic elements/chemicals such as lrot, 

Chromiul11, Copper e.t.c ill the soil (llld water samples collected from car 

(2) 

wash . 

To determine the concentrations of the elements using DR 2000[ditect 

readin~spectrophotoll1eter so as to find out whether the receiving water and 

the soil are polluted as a result of car wash discharges into them. 

1.8 JUSTIFICATION OF STUDY 

Water courses are utili7.ed by man as domestic water, industrial water, and 

such water containing carw(1sh discharges could present potential risks to man, 

livestock and aquatic life . The soil could also be unfavourable for plant growth and 

to soil fauna. 

To ensure that such problems are avoided or minimized, attehtioh should be 

paid to the discharges, which enter them. A sensible management strategy will 

involve analysis of the composition of waste water and the receiving water (Horan, 

1990). 

J.9 SCOPE OF STUDY 

The scope of this study is the analysis of cm-wash effluents, receiving stream 

and the soil at definite distances from the point of discharge (POD). 

1.10 LAYOUT OF THE STUDY 

This work begins with the introduction as Chaptet ohe, followed by a 

Literature Review as Chapter two, Chapter three is the Methodology and 

techhiques of analysis . The Results and Discussion are In Chapter four, While 

Conclusion Recommendations are presented in Chapter five . There ate also 

References and Appendices . 

8 



CHAl'tEIt'two 

2.0 LltkRAttJltE REVIEW 

i.J tHE sOiL 

Some hold the extreme view that soil is a substrate for plaht growth while 

others regard soil only as a natural phenomenon. However soit is the space 

continuum fonning the upper part of the earth crust. 

The above concept of soil includes the sands of the desert and the bare tock 
I 

sllrface of the mountainolls areas thereby excluding the presence of phthts. 

tn general, soil refers to the loose part of the earth crust as diffetehtiated 

frotr1 the solid rock. The latter definition has a more practical cOhce~tioh of soil and 

regard it as a medium in which crops grow, while a civil engiheet, oli the othet 

hahd looks upon soil as the material that slipports buildings ahd constrUctioh of 

roads (Hehry, 1958) . 

1.2 tMPotttANCE OF SOiL 

Soil is the direct mineral substrate of terrestrial plants . All hlltriehts with the 

excetJtiol1 of carbon are drawn by plants mainly from the soil. AtfttHig the l1utriet1ts 

which the soit sup~lies, only hydrogen and oxygen from watet, nitrogerl ahd cntboH 

cycle ftolii the atmosphere. 

Miherat elements essential for growth of plants reside in the soli Mhd are for 

the llibst part il1Httobile ot l1eady so, Absorbing otgahs (toot) had to evolve that 

~dldd peHetrate throUgh the whole tnass ofthe soil. 

9 



Weaver and Darland (1972) havc dcscribed and presetlted a discussion of 

the gtowth of toots in relation to soil cnvironment and also described the livihg 

hetwotk of toots in prairie soils (flat wide area of talld In North Amet"ica liNd 

Cahada, without many trees and otiginally covered with grass). 

Apart from this ihlportance, soil can be used for constttictioh df lioUses, aHd 

plahtil1g of ctops for our daily needs. Roads, Airports, Schools etc are all 

constructed on the soi l. 

iJ SOURCES OF SOIL POLLUTION 

Soil becomes polluted through discharges of effluent Illto the soil. Soil cal1 

be polluted through water containing lat·ge amount of lead (pb) lind heavy metals, 

especiatly chtomium from industrial wastes dumped il1to streattts at1d tivers wheh 

such water is used for irrigation. (Abdulkarim, 1980). 

Othet soilrces or soil potltJtiolt Include: 

1. Lalul hH sltes:- Unlike domestic sewage or efflUent, which has 

chatacteristics within a fairly narrow range, the watel· present il1 a lahd fit I 

site results from direct precipitation and grotthd w~Het mbveI1H~I1t. 

Consequel1t1y, the rate of leaching from a lahd fill site will be dependeht 

UjJott the tate of infiltration. As a "esull, leachates geherally have a high 

otgahic sttength, low pI-! and very high heavy h1etals cot1cet1ttatidl1. these 

thake the soil in such atea polluted. 

. 2. E~upotdtlOII potlds:- In arid tegiolls where evaporation losses ate h1Uch 

greater thah the a~~~ht of tai~rlill, evaporation pONds have be~h Used for 

disposal tit effluehts . Evapotatioh losses are directly ptt>JjdttibtH1t td the tttea, 
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so this method is applicable only if large areas of laud are available 

(McGraw I-till - Series ill water resources) . 

2.4 PROPtRtlES OF ,VATER 

Properties of water are sub-divided into two groups natrtely: Physical ahd 

Chetnieal properties. 

2.4.1 pHYstcAL J>ROI'ER't'tES OF WATElt 

2.4.1.1 ColotJr: - Pure water is supposed to be colourless. The ptesence of 

colour in water indicates the presence of dissolved colloidal materials 

and Illost COnSllll1erS object to taste and colour In wateL 

2.4.1.2 taste and OdotJr:- Dissolved impurities mostly otgahic ih rlature impart 
II 
I 

taste and odour to water. These are undesirable. these ate difficult to 

measure as they depend on an individual's feelings. Other substances that 

add to taste in water include Algae, Magnesium and Itoh salts etc. 

2.4.1.3 tutbidlty:- The presence of colloidal materials gives watet a clotldy 

appearance. Silt and clay also makes water turbid. Tutbidity makes water 

UI1attractive and may be harmful. Turbidity is 111easuted by a tUtbldirhdet 

in Nephetotnetric TurbicHiy Unit (NTU) ot Fotmazlh. Tutbidlty Uhlt 

(FttJ) depehdihg on the type of meter. 

2.4.1.4 tllssdtved Sollds:- Water from the gtound pick sottle soluble sUbstahces 

like calciuln, sodium, tnagnesium, which occur itt cottibitied forni M 

bicarbohates , sulphaJes and chlorides . Dissolved solids ate obJectioliaUle 

eveh in low conceuttatioh. They occUr irt both orgahlc ahd Ihotgahlt 

fothis (Abdulmlilnit1u, Mohahlmed l1hd EmrhaHUel, t 998). 
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2.4.1.5 pI' Value:- The degree of acidity or alkalin!ty is measured by the pH. 

Actually, it is the active (H I) ion or hydrogen cotleehtratioll measured ill 

solution. If the p" is less than 7, it is acidic; if it is h10re than 7, it is 

alkalihe. The P" of 7 is regarded as neutral. 

2.4.1.6 Col1dUctivlty:- is the measurement of the ability of a solutiort to catty 

electric current. As this ability is dependent upon the presehce of ions ih 

solution, a conductivity measurement is an excellent itldieatot of the total 

dissolved solids in water. The unit of conductivity is uS/cm 

(l11icrosiel11en per cm). ror most waters a factor in the tange 0.55-0.70 

l11ultiplied by the conductivity gives a close apptoximation to the 

dissolved solids in r11g/l. The factor may be lower thatt 0.55 fot water. 

2.5 SOURCES OF \" A tER POLLtJtioN 

Water courses receive pollution from many different sources, which vaty 

both in shength alld volume. tdentification of the major sourceS of these pollutatits 

is important. Typical sites include: 

t. bischarge of either taw or treated sewage froln towtlS alid Villages. 

2. Discharges from industrial and manufacturing platlts. 

3. RUtl-off from agl·iculturallands. 

4. Leachates from solid waste disposal sites. 

tn addition to these continuous discharges, there is also the ddhget of 

accidetltal dischatges of highly toxic Itlaterials such as acid, cyanides ot oil. the 
... 

effects of these are often immediate, with the watet coUrse sUffering sevete tortg 

teli11 damage. Fteshly discharged domestic sewage is a grey, tutbid liquid with a 
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charactetistic, but (surprisingly) not unpleasant smell. It may produce uhpteasatH 

smelt If kept till-aerated due to rormation or hydrogen sulphide, at1d amities (Hotah, 

1990)0 

2.6 ELEMENtS ANb FACTORS OF INTERESt' IN \VA tEtt ANtJ tHE 

SoIL 

Elements and factors of interest are classified into three broad groUps: 

10 Physical Parameters 

20 Chemical Patameters 

:3. Organic Parmncters 

2.6.1 pHYSiCAL l'AttAMEtEns 

1. Temperature 

20 Odour 

30 Condllctivity 

40 total dissolved solids 

50 Suspended solids 

60 pH 

70 Colour 

80 Turbidity 

2.6.2 CHEM1tAL PARAMETERS 

10 Total Alkalinity 

20 total hardness " 00 

Chlotide (Cn 
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4. Sulphate (SO/") 

5. Magncsiulll (M/
I

) 

6. Calcium (Ca2+) 

7. Zinc (Zn2 ~) 

8. Iron (Fe2+) 

9. Chromium (Cre.' ) 

10. Copper (Cu2+) 

1l. Sodium 
I (Na) 

12. Potassium (K+) 

13. Nitratc (NO~ I) 

14. Phosphate (1'0\') 

1.6.3 ORGANIC PARAMETERS 

1. Dissolved oxygen (DO) 

2. Biochemical oxygen demnnd BOD) 

3. Chemical oxygen demand (COD) 
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cHAPtER THREE 

lO MttHbbOLOGY AND 'rEcHN1QUES OF ANALYStS 

Car wash effluents and the soil were obtained from broadcasting toad, 

Minha, in Niger State. The present study is to reveal to what extent the car wash 

effluehts affect the quality of its receiving stream and soil. 

The data collected were from the analysis cartied out 011 the samples 

coItected from these area using the stated Inaterials and reagents. 

j,j : SAMpLtNG FOR cAn WAsH EFFLUENts 

Samples were taken at mid-depth. A tightly stoppered cleah plastic 

container of about 4.5 litres cClpacity was plunged into the car wash efi1uent with 

the stopper on ahd the stoppered was removed at mid-depth white the cohtaitiet was 

filled to the poiht of overflowing. The stopper was immediately replaced aHd the 

satnpte refrigerated while the analysis was completed with tnitlitnull1 delay (Satnthi 

artd Egwitn, 1998). 

rhe sal11p1es ,vHe deslgn~ted ~s: 

Aus 

Bus 

Cus 

bus 

Eus 

POD -

Abs 

100 meters before the point of effluehts 

200 meters before the point of effluents 

300 meters befote the point of effluents 

400 Inetets before the point of effluents 

500 hleters befote the point of effluents 

Point of dischatge Illto the stteah1 

100 h1etet·s aftet the poiht of efi1Uehts 
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Eos 200 meters afier the point of effluents 

Cos 300 1tlctct·S nflcr the point of efnuel1ts 

bos 400 mctcrs afler the point of efnuents 

Eos 500 meters af1er the point of discharge 

Us= upstream 

Ds= downstream 

POD= Point of discharge 

j,i SAMPLiNG FOn. sofL 

ttl the samples collection a hole of about 5cm deep was dug, ahd samples 

were collectcd diffcrcntly from di ffel'cn! laycrs . It was then mixed up and labelled 

as soil tepresenting the soil in that area . The samples were collected ihto polythene 

bags. 

Five soil samples were collected labeled CWS 1- CWSs frotT1 Specific 

pottiohS at a depth of about Scm simply because elements ahd factots to be 

determined are most likely to exist at this depth. The tandom sampling method was 

used because of its conveniellce, less time consuming and econbmical. 

The samples were designated as 

CWS 1 - poii,t of car wash 

CWS2 - 30 meters from CWS 1 

CWS3 - 30 meters from WSt 

CWS4 - 30 meters from CWS 1 

CWSs - jO ttletetsft'om cWS l 

CWS = Cat wash soil . 
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jj tnl-AcUj MEtHoD OF SOIL DIGEStION 

A O.20g of the soi l sall1ple wns accurately weighed illto a platinum crucible. 

Few drops of distilled water were added in order to moisteh the sample. 

Predigestiotl was carried out by adding 6ml British brug House (BbH) 

cohcehtrated nitric acid , and 1 ml analar 48% perchloric acid . the mixture was 

heated gently on a hot plate until white fumes appeared. Thus, the h10re readily 

oxidized matel"ials were removed. The contents were cooled in a desiccatot· and t tnt 

of petch10ric acid, and 51111 of hydrochloric acid were added itito the ctucible. the 

chtcibte and its contents were heated again on a hot plate at a tetnpatatute of 200°C 

td 250°C until evaporated to dryness . The crucible was retnoved ahd allowed to 

cool. to this , 10ml of 5M HN03 were transferred itlto already thoroughly washed 

and dried labell ed plastic containers. Few drops of t .5ml of HN03 were added to 

the sample solutions for preservation. (YUSll f, 1994 and Asaaga, 1998) 

14 kEAGi£NtS AND MAtERIALS 

The satnples collected for this project work were: 

I. Ten samples of car wash efflu ents 

2. Five soil samples 

3. Analar pcrchloric acid 

4. Hydt·ochloric acid 

5. Distilled water 

6. BDH concentrated nitric acid 

7. Platittum crucibles .. 

8. besiccators 
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9. l3ibby hotplate bicasa product 

to. Thennbmetcr 

11. Corning flame photometer 410 B icasa product 

t 2. Lovibond colour comparator I3icasa product 

13. Biby merit W40()() distiller 

14. Hach conductivity/TDS ineter 

15. DR/2000 direct reading spectrophotometer 

t 6. Back-ups 600 

17. HACH Digital Titrator 

18. 60ml dissolved oxygen butl les 

19. Masking tape 

20. Wall clock 

21. 25ml samples cells 

22 . Volumetric flasks 

23. Conical flasks 

24. Pipettes 

25. Dissolved oxygen I reagent 

26. Dissolvcd oxygcn 2 teagent 

27. Dissolved oxygen 3 reagent 

28. Universal P" strips 

29. Irol1 teagent powder pillow 

30. Solphover 4 teagellt powdet pillow 

. 31. Calciui11 cit1d MagnesiUri1 indicator 

32. Atkali sbtutibh 
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33. Ethylenediamine-Tetra-acetic acid (EDTA) solution 

34. Ethylebis(oxycthylcl1cl1itrilo) leU'a-acetic acid (EGtA) solutloh 

35 . Chloride 2 indicator powder pillow 

36. Silver nitrate (Ag NO) Titration cartridge 

37 . Sulphuric acid titration cartridge 

38. Phenolphthalein indicator powder pillow 

39. Bromo cresol green-methyl red indicator powder pillow 

40. Flame photometer standard 1000ppm potassium. 

41. Flame photometer standard 1000ppm sodium 

42. Cornitlg Air compressor 850 

43. Phenol red indicator Delivery tubes 

44. Clean towel 

45. COD vial adapter. 

46. Zincover 5 reagent powder pillow 

47. CyclohexClnone 

48. Razot blade 

49. Chromium 1 reagent powder pillow 

50. COD Reactor 

51 . Delivety Tubes 
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3.5 METitOljS OF ANALysts 

3.5.1 wATER ANALYsts 

3.5.1.J btttil.MtNATION OF TEMPERATURE 

1. TemperatuteIConductivity/T.D.S meter was switched on by ptessing the 

appropriate button . 

2. The probe was immersed in the beaker containing the deionized watet to 

nnse. 

3 .. the probe was immersed in the meter cOhtainihg the sample, cHid moved up 

and dow/! alld taped all the beaker to free any bubbles froln the e1ectl'ode 

area . The probe was immersed beyond the vent holes. 

4. The reading was recorded in degrees Celsius (OC). 

3.5.1.2 bttERMtNATION OF CONlJUCTIVltv 
I 

1. the COllductivity/T.D.S meter was switched on by ptessing the apptopriate 

button. 

2. The probe was immersed in a beaker containing the delol1ized w~1tet to tinse 

the probe. 

3. the probe was iml1lCt'scd 1n the beaker containing the sample. the pwbe 

was moved up and down and taped on the beaker td ftee arty bubbles fttHl1 

the electtode area. the ptobe was immersed beyohd the vent holes 

5. Thereadil1g was recorded In tl1ictosiemens/ctn (~ls/ctt1) or I11i1Hsielttei1s/ciil 

(ills/cm) 
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3.5.1.3 tJETERM1NATtON OF TOTAL OISSOLVtti SbLltls (ttlS) 

I. The Conductivity/lDS meter was switched on using the appropriate button. 

2. The probe was immersed in a beaker containing the deionized water to tihse 

the probe 

3. The probe was immersed :11 the beaker containing the sample. The ptobe 

was moved up and dOWI1 and taped it on the beaket to free any bubbles from 

the electrode area. The probe was immersed beyond the veht holes. 

4. The teading was recorded in milligram pet litre (tng/t)ot gtams pet titre 

(gil). 

3.5.1.4 bETERMINAtlON OF StJSPENlJED SOLltls 

1. The stored program number was entered for suspended s?/ids. 

630 READ/ENTER was pressed 

The display showed: 

DIAL hm to 810 

2. the wavelength dial was rotated until the small display 

Shows: 81 Onm 

3. REAb/ENTBR was pressed 

The display shows: 

Mg/l suspended solids. 

4. 'l'he SHilllJle cell with 251111 of top or deionized water (the blrtlik) was filled. 

5. The blank was placed ilito the eell holder. The light was closed. 

6. ZERO was pressed. 

The disp1ay shows 

WAIT 

Thett O.tl1g/)sllspehded solids 

7. the prepated sample cell was swirled to rethove aMy gas bubbles atld 

Uhifotllily suspehd any tesidtle 
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8. The prepared sample was placed into the cell holder .The light shield was 

closed. 

9. READ/ENTER was pressed 

the display showed: 

WAIT 

Then the result in mg/I suspended solids was displayed. 

3,5.1.5 DttE1tM1NATION OF pH (POTENTIAL HYlJitOGENl 

:4.5.1.6 

The pH was determined using universal pH sttips and lovibotid colour 

comparator with phel1oll"cd as an indicntor. 

t. 2 Clean J 01111 Cuvettes were used. 

2. Distilled water was fiJled in one of the J Olnl euvett~ to the tmttk as 

blahk. 

3. the samples were filled in one of the 10ml cuvette ahd 1 to 2 dto~s bf 

phel10l red was added. 

4. The phenol ted disc was placed in the lovibohd corhpatatot. It was 

then rotated for colour matching. The reading was then tecotded. 

1. 

DEtERMINAtION OF COLOUR 

The stored pt"ogram humber for true colour was ehtered. 

120 READ/ENTER was pressed 

The display showed: 

btAt hm to 455 

2. the wavelertgth dial was totated untit the small display skt)\¥s: 

455 tim 
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3.5.1.7 

3. READ/ENTER was pressed 

The display shows: 

Platinu111 cobolt (PI en) 

4. A sample cell (the blank) was filled with 2Sml of deionized water. 

5. The blank was placed into the cell holder. The light shield was 

closed. 

6. ZERO was pressed 

the display showed: 

WAiT 

Then O. UNITS Pt Co COLOR 

7. The prepared sample was placed into the cell holder. The light shield 

was closed . 

I. 

READ/ENTER was pressed 

The display showed: 

WAIt 

And then the results in platihum - Cobalt uhits wete displayed. 

When the display stabilized, the result was tecorded. 

tJEtERMtNAttON OF TOTAL ALkALINity 

IOOml of the sntllple was selected and sulphuric acid (H2S04) 

Titration Cartridge corresponding to ' the expected alkalinity 

concehtration in mg/I was chosen. 

1. cteatl delivety tube was inserted into the tittatic)f1 catltldge. the 

catttidge was inserted ihto the titratot body. 
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3. Digital Titrator was held with the cartridge tip pointing tip ahd the 

delivery knob was turn cd to eject air and few drops or titrant. The 

counter was reset to zcro and the tip was wiped. 

4. A graduated cylinder was used to measure the sample volume. 

5. Otie Phenolphthalein indicator powder pillow was added ~H1d switled 

to mix. 

6. the contents were then titrated to a colourless ehd poiht with the 

sulphuric acid . While titrating, the flask was swirled td mix. the 

digits were thell rccorded. 

7. One I1n>lllo Cl'csol GrecH Mcthyl Red indicnlor powder pillow wus 

added to the contents and swirled to mix. 
\ 

8. The titration was continued with sulphuric acid to' a light gteet1ish 

blue-grey, a light grey or a light pink colot, as tequited. 

9. total digits required x Digit Multiplier = mg/I Total Alkatinity. 

3.5.1.8 DEtERMINAtION OF tURB1DItY 

1. The stored program number fat turbidity was enteted. 

750 READ/ENTER was pressed 

The display showed: 

DIAL 11m TO 450 

2. the wave1eiigth dial was totated uhtil the stt1all disptliy SHbWS: 

450 tim 

:3. READ/ENtER was pt-essed 

the display showed: 



3.5.1.9 

FTU Turbidity 

4. 25ml of deionized water (the blank) wos potlted !tilo a sat11~te cell. 

5. The blank was placed into the cell holder. The light shield was 

closed . 

G. Zeto was pressed 

The display showed: WAIT 

Then: 

a. f'onnazin Turbidity Unit (FTU) 

7. 25ml 'of sample was pout'ed into another cell. tmmediately, the 

sample cell was placed into the cell holder. The light shield wos 

closed. 

8. READ/ENTER \Vas pressed 

The display showed: 

wAtT 

Then the results in Formazin Turbidity Uhits (FTU) were displayed. 

When the display stabilizes, the results were j·ecorded. 

titttRMiNAttON OF TotAL t-IARDNE8S4 MAGNESIUM 
ANb CALCiuM 

t. I aaml of water sample was poured in a 1 aO-mt gt'aduated h1ixit1g 

cylihdet. 

2. t .Omt of Calcitlm and Magtiesium indicator solutioh tiSihg d 1.0wl-

hieasUtihg dt'oppe~ was added. It was inverted several tlmeS to wh. 
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3. t .Omt of Alkali sol~ltion for Calcium and Maghesium test uslhg a 

t .Oml-measuring dropper was added. It was ilwet·ted several times to 

mix. 

4. 25ml of solution was poured into each of three sample cells. 

5. One drop of 1 M EDTA so lutions was added to one cell (the bhthk) . It 

was swirled to mi x. 

G. One drop of EOT A solution was added to ai10thet cell (the pi'epared 

sample) and swirled to mix. 

7. A stored program number for Magnesium was entered. 

225 RBAO/ENTER was pressed. 1-01' units of I11g/1 tng as CnCO) 

The display showed: DIAL 11111 TO 522 

8. The wavelength dial was rotated until the small display shows: 522 11m 

9. READ/ENTER was pressed 

The display showed: 

Mg/t CaCO) mg 

10. The blank was placed into the cell holder. The light shield was closed. 

11 . Zeto was pressed 

The display showed: 

WAIT 

then O.OOmg/1 CaC03 mg 

12. The ptepared sainple was placed into the celt holdet. 

the tight shield was closed. 

13. ItEAb/ENtER was pressed 

the display showed: WAtt 
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Then the result in mg/I mg as :a OJ was recorded 

14. 'ONPIG/MJ;.lfl was pressed t\Vo times . 

15. A stored program number for Calcium was entered. 

220 READ/ENTER for units of mg/l Ca as CaCO) was pressed. 

The display showed: DIAL tll11 TO 522 

1 G. READ/ENTER was pressed. 

The display shows: I11g/1 CaCOJ ea 

17. Zero was Pressed 

The display showed: WAtT 

Then: 0.00 Illg/1 CaCO] Cn 

18. Place the third sample celt into the cell holdet'. 

19. READ/ENTER was pressed 

The display showed: 

WAIT 

Thet1 the result in 1,1g/1 Ca as CaC0 3 was displayed , 

NOtE mg/l hardness equals mg/! Ca as CaCO) plus trig/I mg as CaC03 

the Conversion factors for detertnination of total hardt1ess are showrt itt 

table 3.1 . 

table 3.1: Cot1vetslon factdts for Total hatdUess detHtHitHltltHt. 

ttl CtJNvEttt FROM iO MuLttPLy by 

ttlg/I Cci as as CaC03 I11g/1 Ca 0,400 

itlg/l Mg as rts CaC03 .. mg/I MgC03 0.842 

trlglt Mgt03 tiig/t Mg 0.19 

llig/t M~ fi~ taCOj t11g/t Mg 0.143 
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3.5.2 bktERMINATtON OF SULpHAtE 

l. The slored progt'HI1l for sUlphate (SO/") was el1teted. 

680 READ/ENTER was pressed 

The di splay showed: 

DIAL nl11 to 450 

2. The wavelength dial was rotated until the stnall display showed 

450nm. 

3. READ/ENTER was pressed 

. The display showed: 

Mg/I sol 

4. A clean sample cel l was filled wit h 25ml of sampte. 
, 

5. The contents of one sutfover 4 reagent powder pillow wtis added to 

the sample (the prepared sample) . It was swirled to dissolve. A white 

turbidity developed signifying the pl'esence of sulphate. 

6. S1-I1FT TI MER was pressed 

A 5-ininute reaction period began . The cell was allowed to staHd 

llhdishlrbed. 

7. Wlieh the timet beeps, the display showed: 

A second sample celt was filled with 25ml of sahiple (the blank). 

8. the blank was placed into the celt holder. The light shield Wtis 

closed. 

~. Zeto was pressed 

the display showed: 
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WAIT 

Then U. Mg/I sol 

10. Within five minutes afler the timer beeped the prepared sample was 

placed into the cell holder. The li ght shield was closed. 

11. READ/ENTER was pressed. 

The display showed: 

WAIT 

Then the results in Mg/I sol were displayed. 

3.5.2.1 bEtkRMtNAtl0N OF lRON CONTtNt 

1. The stored program tltlmber for tron (Fe), ferrovet powdet pillows 

was entered. 

2. The wavelength dial was rotated until the displayed showed 510 hhl. 

3. READ/ENTER was pressed 

The display showed: 

Mg/I Fe Fv 

4, A cell with 25m! of sample was filled 

5. the cohtehts of one ferrover ftot1 reageht powdet pilh:lw \Vas added to 

the sample cell (the prepared sample) and swirled to mix. Art otange 

color indicates the ptesence of 1ron. 

6. Stllt-'t TtMtlt was pressed 

A J-minule t'eactioll period began 

7. w11en the timer beeps, the display showed: 

Mg/I Fe Fv 

Another sample cell (the blank) was filled with 25t11t of s!Httple. 

S. the blank was placed into the cell holdet. the light shield WM dosed. 
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9. Zero was pressed 

The displny showed : W 1\ IT 

Then: 0.00 Mg/I Fe Fv 

9. Within thirty minutes after the tirner beeped, the prepared salnple was 

placed into the cell holder. The light shield was closed. 

10. READ/ENTER was pressed 

The display showed: WAfT 

Then the result in Mg/I Iron was displayed. 

NOtE: Samples containing visible tust was allowed to react at least five 

minutes . 

3.~.2.2 bktkltMINAtlON ot? citLotUDE 

1. IOOtHI of the sample and Mercuric Nitrate (Hg(N03h) Httatioli cattridge 

cottespoJ1ding to the volume of sample were selected. 

2. A cleal1 delivery tube was inserted into the titration carttidge. 

3. bigitat titrator with the cartridge tip pointed up. Delivery knob Was turned td 

eject air and a few drops of the titrant. The colluter was teset to zeto artd the 

tip was wiped. 

4. A clean graduated measuing cylinder was used to Ineasute 1 aaml of the 

sample. The sample was tratlsferred ilHo 250ml of conical f1ask. 

5. Ohe Diphehyl Carbazone powder pil10w was added and swirled to mix. 

6. The delivery tube tip was placed into the solutiol1 ahd switled white titratiHg 

with the Mectll'ic Nitrate from a pate yellow to light pink color. tHe hUinbet 

of digits was tecorded. 

7. Calculatioli: 

higHs X bigit MUltiplier = Mg/I Chlotide. 
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:t5.2J iJEtEIml1NATtON OF ZiNC 

t. the stored progral11 11l1111bcr for zinc was cntered. 

780 READ/ENTER was pressed 

the display showed 

bIALntn TO 620 

2. the wavelength dial rotated until the small display showed 620nl11 

3. READ/ENTBR was pressed 

4. SOmt graduated mixing cylinders were filled to the SOmt mark with the 

sample. 
, 

5. 011~ Zil1cover 5-rcngcllt !lower pillow was added and stoppeL It was itlserted 

several times to dissolve . 

i 
6. 25m! of the solution was measLlred into a sample cell (the bldnk). 

7. 1.0ml of cyclohexanone was added to the remaining solutioll ih the cylitldet. 

8. the eylihder wns stoppered (the prepared sample) ahd shakeh for 30 

seconds. 

9. sHiFT t IMER was pressed . 

A 3-tninute reaction period began . 

to. the solutiotl was poured into a s(lmple cell. 

11. After the timet beeped, the blank was placed into the cell holdet. the light 

shield was closed. 

12. Zel"O was ptessed. 

the display showed 

WAtt 

thet1: 0.00 Mg/t Zinc 
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13. Within teh minutes a fier the timet beeped, the prepared sample was placed 

into the cell holder. The light shield was closed. 

14. READ/ENTER was pressed 

The display showed 

WAIT 

Then the result in Mg/t Zinc was di splayed 

NotE: The addition of cyclohexanone caUses selective tel eases of Zinc. the 

Zit1C concentration is proportional to the resulting blue colour. 

l5.2:4 DEtERMtNA tlON OF cHItOMIUM 

1. The stored program Ilumber for total chromium (Cr) was entered. 

100 READ/ENTER was pressed 

The display showed 

DIAL nm TO 540 

2. The wavelength dial was rotated until the small display showed 540rttl1 

:3. READ/ENtER was pressed 

The display showedl1 Ct 

4. A cleah sample cell was fill ed with 25ml of the sample. 

5. Olle chrotnium It'eagetit powder pillow was added (ptepared Mtrlple Mid 

swirled to tni x) 

6. the prepated sample was placed into boiling watet bath. 

7. SittFt t1MER was pressed. 

A 5- minUte reactiol1 pet'ibd begah 
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8. Arter the beeper sounded, the prepared sample was removed and cooled with 

ruhning tap water at 25()C. 

9. One chromium 2-reagcnt powder pillow was added and swIrled to 111ix 

to. One content of one Acid Reagent powder pillow was added aNd swil'led to 

mIx 

11. One colltent of one chr01110ver 3 chromium Reagent powdet pillow was 

added aNd swirled to mix 

12. SHiFT tHvtER was pressed. 

A 5-hlimtte teaction pel"iod began 

13 . Anet the beepil1g of the tilller, 251111 sample cell was filted with the sample 

(the blank). It was placed into the cell holder. The light shield was closed. 

14. ZERO was pressed 

The display showed WAIT 

Theh O.OOmg/IO·. 

'15. ! the prepared sample was placed illtO celt holder. the light shield was 

closed. 

\6. REA O/ENTER was pressed 

~ 7. the display showed 

WAIT 

thert the tesUlt ill mgll chromium was displayed. 

tittERM1NATtON OF sobiUM AND PotAsSiuM 

10bOpphi stock solutiot1s of sodium (Na) and potassium (k) w~re ~re~att\d i 
i 
hs desctibed in the corning 410 flame photometer instttlction tnrliH.tal slid vtltibt1§ 
I 
I 

~itUtibtiS ttlade fot the preparatiort of the calibration cUrves. 
I 

J 

i' 
i\ 
I' 

3j 
i· 



To obtain tnaxitnul11 linearity, corning recol11h1ehds that the highest stahdard 

cortcehtraUoil does not exceed 3Uppm for sodium (Na) alld IOpPI11 fot potassium 

(1<) . Both standard solutions for Na and K were aspirated statting with the highest 

concentration standard . The value of each standard was hoted ahd the tesults 

plotted on a graph agail1st standard concentration 011 liheat gtaph paper. 

The sample and the blank were also aspirated Usihg a f1aHie photott1etet with 

the ftttet's of sodium and potassium. The value of tespective elements was 

evalUated by exttapolating f1'Om the standard gt'aph (Appendices 3. t fltid 3.2). 

3.S.1.6 fjtTEttMtNA1ION OF UISsoLVEJ) OXYGEN UjOJ USING 
60-ML not) BOTtLE 

t. A watet sample was collected ill a clean GO-mt glass-stoppeted 130D bottle. 

this ehsures that thel"e is no air bubbles trapped ih the bottle. 

2. One content of one Dissolved Oxygen J Reagent powdet pillow and ohe 

Dissolved Oxygen 2 Reagellt powder pillow were added to the satnple. 

3. Stoppet was inserted immediately so that no air is trapped iii the bottle ahd 

itwerted several times to mix. Flocculetlt precipitate folths . It was browhish-

orahge sighifying the presence of dissolved oxygeh 

4. the sample was allowed to stand until the floc has settled, leavltig the lop 

half of the solution clear. Again , it was inverted sevetal times to mix at1d 

allowed to stand until the upper hal f of the sotutioh was deat. 

5. the stoppet was t'etnoved and orte conteht of ohe dissolved Oxyg~H :3 

pbwdet pillow was added. the stopper was tephtced with cMe Hol, to nHow . 

air bUbbles ihto the boUle and it was inverted sevetat Htt1~s td mix. 



6. 20m I of the prepared solution was measured accllratety and ttahsfetted itHo a 

titration flask. 

7. A straight-stem deli very tube was attached to a O.2000N sodititi1 

thiosulphate titration carttidge. The cartridge was twisted ohto the tittator 

body. 

8. The delivery tubes were flushed by turning the delivery knob to eject few 

drops of titrant. The cOllnter was reset to zero and the tip wiiJed. 

9. The prepared solution was titrated with 0.2000 Sodium thiosulphate untit the 

sample ch~nges frol11 yellow to colourless. 

10. The nutTIber of digits "vas read froln the digital counter window. 

15.2.7 

The teaditlg was tnultiplied by 0.1 to deterlnitle the cot1cehttatiot1 of 

dIssolved oxygen in mg/l . 

titttttMtNAtlON OF llioCHEMIcAL OXYGEN tlkMANb 
010tJ) 

Two 60-ml BOD bottles were filled with the sampte to overflow. 

the contents of one of the bottles were used for the deterliiihatioh of dissolved 

oxygen as described above, while the other bottle was incubated fat five days at a 

tempet'ature of 20± JOe. At the end of the fiflh day, the dissolved oxygeh iN the 

sah1lJle Was detet1nined to obtain the dissolved oxygen at the eNd of the day five of 

jilctlbation and the BOD was calculated by subtracting the final b.o froth tlie it1itial 

b.O. 
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:105.i.8 bttERMtNA tlON OF CHEMicAL UXYOEN bEMA~b 
(COIJ) USING REActOR DIGEStION MEtltOn 

1. the sample was shaken beginn ing with the second step. 

2. COD Reactor was turned on. It was preheated to about t 50°C. 

3. the cap of a COD Digestion Reagent vial was removed. 

4. The vial was held at a 45-degree angle. 2.00ml of the sample was measuted 

into the vial. 

5. The vial cap was teplaced tightly. The COD vial was titlsed with deiohized 

water and wiped with clean towel. 

G. ' rj,e vial was held by the cap and over a sink. It was it1vetted several tillies to 

mix the contents . The vial was placed in the preheated teetor. 

7. The blank was prepared by repeating steps 3 to G substitutihg 2.00ml with 

deionized water for the sample. 

8. the vial was heated for 1-2 hours . 

9. : the Reactor was turned off. The Reactor was allowed to stay for ghout 

, 0 
20tnitiUtes to cool to 120 C or less . 

10. the vial was inverted several times while still wahr1. the vitils wete placed 

into a tack. The vial was allowed to cool to toom tetnpetatute. 

Colorimetric deterlllination techniques were ltsed to determlhe the sample 

concehtration and the process are as follows: 

t. The program number for chetn ical oxygen detnahd (COb). 

430 READ/ENTER was pressed 

the dlsptay showed . 

blAt hm to 420 

2. the waveletigth diat Was rotated ulltil the sthalt display ghowed 420titrl 
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3. READ/ENTER was pressed 

Thc distJlay showcd I11g1 I COD 

4. the cob vial Adapter was placed into the cell holdet with the matkeHo the 

tight. 

5. The outside of the cell containing the blank was wiped with c1 clean towel 

G. The blank was placed into the aOapter. 

7. ZERO was pressed. 

the display showed. 

WAIT 

Then : O.tng/ ! COD 

8. The outside of the sample vial was wiped with a clean towel. 

9. the sample vial was placed into the adapter. 

10. READ/ENTER was pressed 

the display showed 

WAIT 

then the result in mg/ l COD was displayed. 

3.6 soiL ANALYsts 

Thc elemellts takclI il1to cOllsiucration wcre Lead, Nickel , Chtolii iuhl, ttoh 

artd Copper. The elements were determined using DR 2000 specttophotometet. the 

col1cetitratiol1s wei'e deterniined at a given wavelehgth fot digested sbit samples. 

High quality distilled water was used as a lank for each ot the pMtltlietets td be 

detettrtirted. 
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CHAPTER FOUR 

4.0 RESULTS AND DISCl!SSIONS 

4.1 PRESENTATION OF RESULTS 

The samples werc analysed us ing standard analytical technique devetoped 

by American Public Ilcnlth Associntion (APIlA) and World Health Organizations 

(WHO). (Appendices 4 .1 nlld 4 .2). The results of the analysis ilre presented in the 

Tables 4.], 4.2,4.3 and 4.4. 

TABLE 4.1: PHYSICAL PARAMEtERS OF CAJt WAsH EFFLlJtNts 

- -- - --'--- --_. -
( METER SOOm 400m .100m 200m 100m POf) 100m 200m 300m 400m Soom 

U~ U~ IJ~ tJ, I J~ IJs O~ Os Os Os 

lidity (FTU) 290 290 290 294 320 41i1 452 451 451 450 450 

enlture(°C) 24 .1 24 .0 24 .1 24 .1 25 .0 28.4 27.5 27 .5 27.5 27.0 27.0 

pdour Odour Odour Odour Slight Slight o lTcnsiv Sligh t Slight Odour Odour Odour 
free free free odour odour C odour odour free free free 

ur (PlCo) 27 1 270 27 t 271 27R 550 .~42 501 50 1 501 497 

ductivity 0.21 0 .22 0 .21 O.2J 02-' (UO 0 .2/\ 0 .25 0 .25 0.25 0 .24 
)Is/em) 

'~l~ed solids 82 .2 82 .1 R22 82.8 82.8 118.6 103 103 102 102 100 
m 1) 
~dcd solids 218 219 2 18 218 220 JOO 298 298 290 291 290 
mgl\) 

pH 8.4 8.5 8.4 8.5 8.9 9.4 9.4 9.3 9.0 8.9 8.9 

FTU= Forn1azin Turbidity Unit PtCo= PtatinUn1 Cobott 

(rug/I) = Milligram per litre. 
pl1 = Potential hydrogen 
ms/cm = Millisiemens per centimeter 

.. 
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tABLE 4.2: CHEMICAL PARAMETERS OF CAR WAsH EFFLUENTS 

TABLE 4.3: ORGANIC PARAMETERS OF cAk-WASlt EFPLiJENtS 

PARAMETERS 500m 400", 300m 200m 
Us Us Us Us 

Dissolved Oxygen 4.30 4.20 4.20 3.40 
JP O~ fl1.8I'Il . - -- -_._- -----OiochcmiCIII oXYRcn 230 2.1 2 2J2 2 I R 
DemRnd (nOD) 
(mgll) 

-- -Chemical Oxygen 0.97 0.98 0.98 1.02 
Demand (COD) 
(mgll) 

-us - Up Stream 
OS = Down Stream 

100m POD 100m 
Us Ds 
2.RO 1.41 1.42 

- - -iq;---- ,1.70 1.62 

4.JQ 5.20 5.12 

POJ) . - Pomt of Dtscharge 
PPM = Part rer million 

200m 300m 400m 
Ds Os Ds 
1.45 1.62 2.41 

.l.Q~ J.!I2 3.70 

4.4 I 4.22 4.11 

TABLE 4.4: PARAMETERS OF CAR-WASH SOIL - -
PARAMETERS WavelenRlh CW& CW& CWSl C WS. CWS, 
Leadlmwll 0.20 0.50 0.65 0.40 0.61 217.0nm 
NICKEL (mwl) 0.30 0.20 0.25 0.10 0.40 232.0nm 
Chromium (mgll) 0.50 2.50 0.55 2.50 2.50 257.9mm 
IronJmgll) 8.0 0.06 7.20 6.32 5.10 248.3mm 
CQl>Iler (mwl) 030 0.05 0.35 0.40 5.10 248.3mm 
P" 5.7 6.2 5.9 5.3 6.7 

CWSt - Pomt orCar Wash CWS2 = 30 meters from cws, CWS3 = 30 meters from CWSt 

CWS4 = 30 meters from CWSt CWS~ ~ 30 meters from cws, 

4.2 Discussion of Results 

4.2. • The Water 

500m 
Ds 
2.42 

3.71 

4.01 

The Tabtes 4.1, 4.2 and 4.3 show the results obtained in respect of physical, 

chemical ahd organic parameters of the control US and effiUertts POb and OS. the 

high coloutation value of effluent impart on the teceiving stream water towers the 

qti~fity of the water maklt;g it lInfit for washing and bathitl!f'The offensive odotit 

further lowers the quality. Decomposing organic matter might be tesponsible for 
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quality of the water making it unfit for washing ahd bathihg. the offensive odout 

further lowets the quality. Decomposing organic mattel' might be tespot1sibte for 

this. the total dissolved solids of the effluent (POD ahd DS) were higher that1 the 

control US. This could be attributed to the electrical conductivity. 

the level of zinc in the ernucnts POD and OS is withlh the WHo stal1datd 

(198j ahd 2004) that permits 5.0 mgll for drinking watet. toxicity of this 

patametet could occur over periods of time because the receivlt1g stte::Hl1 is Used for 

ittigatioti of sugarcane in the dry seasoh. fron content fot the eft1uetits is betweeH 

121 tbg/I and 3.27mg/l for the pob and DS. This is above the WHd gtlidetihes of 

t 983 that allow t .Omg/J for drinkihg water. This was atttibuted to the washit1g bf 

coli'oded car parts. Excess ive high amOlll1t of iron is khown to i11tetfete ,vith the 

oxygen- carrying capacity of the body. 

The chromium content of the ernuent at POD alld DS lies between 0.24mg/l 

ahd 0.27mg/1 which is higher than the control US values that taf1ge betweetl 0.20 

ilhd 0.23mg/1. This might be due to car colours that contain chtomium COh1pOUHd as 

colouring ageht. Chromium toxicity is consideted to be cilpahte of cattsltig 

tnutaget1icity (Bell and Paterson, 1986). The value of sodium fot the effluehts was 

withih the wHo standard for drinking water. Excessive high level of sodiUth 1t1 

hUmat1s can result in muscular twitchil1g and rigidity (Bell and Patersoh, t 986). the 

satntlles recorded high values of potassium. High level of potassiut11 imparts 

metallic taste to watet. 

the values of dissolved oxygeh (bO) for the effluents at 1'00 ahd bs range 

frdti1 1.41mg/t ~it1d 2,42tl1g/1. these ate lower thati the mirtittlUlli df 5pPirl value 

required to sushtiH tiottt1at tlfe itl aquatic et1vltot1thetit tttld th~ \\lfitet t~ s~td ttl b~ 
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polluted (Rao, 1993) . Watet· samples with biochemical oxygen demand (1300) 

higher than 5ppt11 arc said to be fairly polluted (Welcher, 1975). tJrlhklng watet Is 

expected to have a BOD less than 1 ppn1 and watet is consideted Htltly pme with 

BOD of 3ppm. The values obtained are above 1 pptn and some ate above 3pptrt. 

The streams are considered fairly polluted. 

Chemical oxygen demand (COD) on the other hahd was betweeh 4.0 ling/l 

and 5.20mg/l for the cff1uents at S and POD respectively cot11pated to the conU'ol, 

which falls between O.97111!:VI and 4.39mg/1. it can be seen that change In COD is a 

measUte of the amount of carbon sources that was utilized as a food soutce by the 

tnico-organisI11s. In addition , it can give an itldicntion of the fn1ctldt1 bf the waste 

which will tetnaitl . 

4.2.1 the SoU 

The car wash soil on the other hand, has high cohcehttatiot1 of iton 

especially in CWS,. This Is because the corroded parts of cats ate washed and 

deposited on the soil. Concentrations of lead (Pb) range [roln 0.2 tng/l to 0.65 h1g/t. 

turthenhote, the table also shows the concenttations of chtoii1itJlt1 taHgtt1g 

[roln O.Smgl I to 2.50mgll . 

Copper (Cu) as shown in the table, ranges from O.OStng/t to OAOtrtg/l. 

Nickel on the other hal1d ranges from 0.1 Omg/ l to O.4lng/t. 

Silice it has been fond out that an uptake of O . 002~lg/1 of metals is adeqUate 

fot tiothiat gtowth; then concentration of tnetals above the tolehtbte HIt1H witt ~ ave 

tdxi~ ; ahd tnay caUse disartartgeJneht of iohs in the body artd the datt1~ge ttl the 

systems (YUstifj 1994). 
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Concentrations of the metals in the soil are all within the hearable uhlt 

imposed by various health agencies, and organizations except Irol1. aut Industries 

and individuals should be warned against gross pollution of streams ahd soil as 

their cOhcentrations could increase in future causing serious health problem 

(Asaaga, ] 987). 

From the studies carried out, it was found that the results obtaihed were 

quite ih agreelneht with several other experimental findings, tegatdihg the 

estil11ateion of the amounts of metals ill the soil, watet, crops ahd vegetables which 

grow on the soil e.g the experimental work of Yusuf, (1994), and Asaaga (1988) . 

Although the methods of digts tiotl were di r('crellt, thc rc~:;ulls wct·c eot11tJnl"nblc ahd 

simitat. 
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cHAPTER FIVE 

5.0 CONcLuSION AND RECOMMENDA 1'10NS 

5.1 tONcLustON 

Afler the analysis, the rcsults presented clearly indicate thai most of the 

elements and the chemicals in the various soil and water sahlptes Wete above the 

acceptable limits imposed by various health agencies and otgat1izations. Hence, 

cOhsideting the analysis carried out on Physical parameters (tell1jJetature, Odout, 

Conductivity, Total dissolved solids, Suspended solids, pI-! Colour ahd tttrbidity), 

Chel11ical parameters (lotal hardncss Total alkalinity, hlot'ide, Sulphate, 

Magnesium, Calcium, Zinc, frol1, Chromiulll, Coppe~, Sodillm and Potassium), 
\ 

Otganic parameters (Dissolved oxygen, Chelnicat oxyget1 demahd ahd biochemical 

oxygeh demand) of car wash effluents and Lead, Nickel, Chrotnium, !ton attd 

Coppet for soil samples, one safety draw the conclusion that, the cat wash 

eff1t.telits have lowered the quality of teceiving stream and the soil. 

5.2 itEcoMMENbA tlONS 

t wish to recol11t11cnd that the analysis of elemcnts und chemicals of cat 

wash effluents and the soil should be carried out petiodicalty M a tesult of 

persistehce Usage of the contaminated water by the fahners , so gs td check gtadUal 

atcltttitllatioh of these elements and chemical in the watet, the soil, !1tid the ~lfitH 

thai grows thete. Meal1while, since the scope of this alHttysis was limited td the 

pd ~ibitity of toxicity available ih the soil ethd the contaminated Walet; 1 thereftlte 

tecbitilliehd that Mh1plihg should be done duting tait1y ahd dtY sedsotls aHd tk~ 
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Finally since the contaminates ill mJditioll tn the metal pollution contaIn 111 0 " 

levels of micro-organisms. , rccoll1mend thllt chcmicn! and hiologicnl ot1lllygi~ of 

contaminates be carried out. 

To the government, J wish to recommend that a layout should be established 

for only car - wash, and the efrluents chanelled to sewage treatment plant to avoid 

its usage for irrigation purposes. 
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Appendix 3. t 
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Atlpettdix 3.2 TypIcal Calibration Curve tot Sodhlttt (Na) ftot11 WIII\. .. 
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world Health Orgahization Standards fot (19S3) 

S/Nu Subsialtces ot Charactetlstlcs 
1. Chto111il1h1 
2 Lead 
3. Nickel 
4. Nittates 
5. Calcium 
6. Chloride 
7. Copper 
8. Iroh 
9. Magtlesium 
10. Nitrite 
11. Potassi tUn 

12. Sodium 
13" I Sulphate 
14. tbtctl dissolved solids 
15. Cohductivity 
16. Total hatdl1ess cts caco) 
17. Colout 
18. Odout 
19. Taste 
20. Suspendul solids 
21. Turbidity 
22. / p" 
13. Zinc 

NI A= Not Available. 
FttJ= Fortnazin Turbidity Unit 

. PICo = PlatitiUin Cobolt 

.' , , 
, 
, 

;~ 

" 

Unit Sytttbol Gutd~llt1e ValUe 
mg/l Cr 0.05 

J!!g/ l Pb 0.05 
mg/l Ni 0.001 
mg/l NO) 10ctsN 
~/I Ca N/A 
mg/\ CL 250 
mg/l CU 0.05 
mg/\ Fe 0.30 
mg/l Mg 30 
mg/l N02 1 
tng/l K N/A 
mg/l Na 200 
hlg/1 S04 400 
mg/l 1000 
mg/l N/A 
mg/l 500 
FICo \ 15 

I 

lhoffertsive 
thoffet1sive 

mg/J N/A 
FTU 5 

8.5 
mg/l N/A 
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, Appettdix 4.2 Part of the world Health Organization Standard, fot (2004) 

I - -,------
Unit Symbtll Guld~lIt1e I SIN., SubshiUces or Chnnlctea-isfics 

, Vdlu~ , 

-- 1. Chromium mg/l Cr 0.1 
2 Lead mg/l Pb 0 
3. Nickel mg/l Ni N/A 

.- ~4. Nitrates mg/l N03 10 
5. Calcium mg/l Ca N/A 
6. Chlotide mg/l CL 250 
7. Copper mg/l CU 1.0 

~ 8. Iron mg/) Fe 0.3 ,--------
9. Magnesium mg/) Mg 30 
10. Nitrite mg/l N02 t 
11. Potassium mg/) k N/A 
12. Sodium tng/J Nrt 100 

.- 13. Sulphate mg/l S04 250 
14. Total dissol ved s~nds- mg/l 500 

~ 15. Conductivity lts/cm N/A 
.. 16. , Total hatdness as caC03 tng/l "'" ,500 
.. 17. Colout, PtCo 15 

18. Odour Indffensive 
19. Taste Inoffensive 
20. Suspendt11 solids mg/l N/A 

l 11.1 Tutbidity rTU 5 
22. pH 6.5-8.5 
23. Zinc mg/l Zh 5 
24. Biochemical Oxygen demand mg/) Bob 0 
25. Dissolved oxygen tng/l DO 5 
26. Chemical oxygen mg/l COD N/A 

NI A= Not Avaitable. 
FtU= Fotltlazlh Tutbidity Utlit 
Vito = Platirtum cobolt 
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