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ABSTRACT

Car wash effluents 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 be on the high side in comparison with World Health
Organization (WHO) standard. The effluents were alkaline and this led to
precipitation of heavy metals. The total dissolved solids were found to range from
82.1mg/l to 118.6 mg/l.

The levels of heavy metals were also high. For example, iron was above the
recommended levels safe for drinking water. Chromium was found to be between
0.20mg/l and 0.27mg/l. The dissolved oxygen ranges from 1.41mg/l to 4.30mg/l,
while biochemical oxygen demand (BOD) was between 2.18mg/1 for up stream
(US) and 4.70 mg/1 at the point of the discharge (POD).

Chemical oxygen demand (COD) on the other hand was between 4.01mg/l and
5.20mg/l for down stream (DS) and POD respectively. For 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

sulphuric acid as an electrolyte.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 CAR-WASH EFFLUENTS

Car-wash effluents refer to the waste water resulting from the process of
washing motor cars, tankers, trﬁcks, bicycles and motor cycles. Car-wash involves
ihe tse of detergents, petrol, kerosene and diesel for cleaning. The process of caf
wash utilizes large volume of water either to wash the cars or as medium fot a
greater attraction. lﬁ the process, large amount of waste water is teleased carrying
with it left over hydrocarbons and detergents.

Water, which has been used and discharged from domestic dwellihgs,

)
\

institutions and commercial establishments (domestic waste water and car wash)
togethet with discharge from manufacturing industries (known as industrial waste
watet), contains a large number of potentially harmful compounds. As it is
discharged directly into a water course, serious damage might tesult to the many
forms of life which inhabit this water. In addition water courses utilized by man,
either as a source of potable water or for washing or bathing, would present
potetitial risks of the transmission of a large number of water-related diseases.

To ensure that such problems are avoided or minimized, attentioti should be
paid to the management of our aquatic resources and also of the pollutatits, which
entet them. A sensible management strategy will involve atalysis of the
composition of waste water dnd their receiving watet and the sutrounding soil

(Hotan, 1990).




The threat to human lives and aquatic animals cannot be easily neglected.
"Ajayl (1996) gave a situation report as it affects the safety of our environment. He
'indicated’ that an estimated 1.2 billion of world’s city dwellers breathed highly
polltted air, ten percent of the world’s rivers is heavily polluted and that chemical
contamination of food had reached unacceptably dangerous levels.

Somanath and Muthikrishnam (1990) reported that phosphatase activity it
muscle, liver and intestine of fishes in water polluted by tatinery effluents
decreased significantly with increasing concentration of effluents.

The late Earle B. Phelps, one of the carly leaders in the field of streams
sanitation wrote “Stream or rivers are subject to much natural pollution because
they setve as a drainage channel for large areas of the countryside. In addition,
rivets are capable of absorbing some man-made pollution” (Phelps,\ 1975, McGraw-
Hill Series in water resources).

Yusuf (1994) Reported that an uptake of 0.002pg/l of metals is adequate for
normal growth. Then concentration of metals above the limit will prove toxic.

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

theit concentration could increase in future causing serious health problem.

1.2 THE SOIL

Soil is the medium where plants grow and their roots petietrate, or grow into
a tietwork and anchor themselves. This is highly essential to the provision of foods
atid fibres so as to sustain mankind, animals and plants. Soil is 4 teservoir of platit

huttieits, which are taken up through the plant roots for the manufacturing of

cettdin foods and to carry out other activities (Cheah, 1969).




The analytical studies of soil samples are very essential because of their
impottance to man, his environment and also toxicity to plants which directly feed
of the soil. Routine analysis of soils and plants is very vital in assessing to what
extent plant nutrients are available and whether toxic or non toxic. For instance the
presence of Nickel, Chromium and Copper in the soil can make it toxic and is
tefetred to as soil toxicity. These elements get into the soil through discharge into
water bodies which might be used for irrigation. They are toxic when they exceed
the normal level in the soil and could be taken up by the plant (Musa 1995).

Plant may acquire these elements from soil contaminated by trace metals
and which in turn may result to some dangerous biochemical processes in man.

This could be transmitted to man through the uptake of these plants, particularly
|

\

vegetables.
The effect of soil P'" on the activities of the micro-otganisms may be in

extreme cases due to the H' concentration itself but these effects are mostly due to
associated factors.
In general, bacteria and actinomycetes function bettet in moderately to

slightly acid soils; their activity falls at P values below 5.5, fungi flourish at all
tiottnal soil P ranges encountered in soils. Nitrification and Nitrogen fixation take
place tiost vigototsly only at P" value well above 5.5.

The causes of poor fertility of acid soils (low soil P") itself has little direct
effect ot plant growth, except below P" of 4.0 when cation uptake by toots is

inhibited by H' concentration. Poor crop growth on acid soils may be due to
Calciuth and Maghesium deficiency or Manganese toxicily. Because of it§

profoufid itifluenice both oti soil microbiological systems and on highet platits, soil

3




p" is extremely important for soil fertility and productivity. Soil may be acid ('PH
less than 7), Neutral (P“ 7) or alkaline (" higher than 7) (Anthony, Fred and
Ochapa, 1999).

At P'" 3-4, solubility of some elements are considered very low e.g Fe (iron).
However, with increasing P" levels, solubility of some elements ificreases and
teaches a maximum of approximately P'' 6.5 ¢.g phosphate. At above this P! fevel
some elements decrease again in solubility e.g F'e (iron). On extreme alkaline range
(P" 8.0), some nutrients e.g Ca (Calciun) and phosphaté are in an insoluble form.
By detreasing the P, these nutrients also become slightly soluble and maximutn

solubility is reached at P'' 6.5 (Marcel Deckker 1993).

1.3 NEED FOR SOIL ANALYSIS

Over the years, man has polluted soil in various ways. Soil has been polluted
with industrial wastes, agricultural activities and even domestic sewage. Soils in
utban areas are polluted by pit latrines and soak away pits, oil Wastes» from
mechanic works, dyes from textile companies and car-wash from car washing.

This soil as found in nature is not pure but contains a humber of chemical
cotnpotitids, some of which give character to the soil. Soil must be free from toxic
tnatetials and concentration of chemicals that might constitute hazard to the soil
atid ctops to be grown on it. Excess of a harmful chemical can lead to disease as a
tesult of the uptake of the crops grown on such soil. These disedses are prevented
sitiiply by temoving the chemical, which is harmful, or taking a measute that will

fitilimize the occlittence.




In some cases, excess of this chemical waste is extremely difficult to remove
and may lead to people to abandon the soil, as in the case of oil spillage.

It is thus evident that analysis of soil is necessary for social and economic

development of any country.

1.4 WATER
Water is life. It is perhaps the most familiar of all substances.

it is essential to all forms of life and constitutes over 70% of the surface of
the eatth. It has aéted as nature in forming rivers, carving out valleys and erodirg
mountains. f’rincipally, there are two major sources of water.

(a)  Surface Water

(b)  Underground Water

1.4.1 SURFACE WATER

This soutce of water is as a result of rainfall from the atmosphere, which
flows on the ground as run-off through gutter, streams, tivers and oceans. The
amotnt of water in this case is dependent upon climatic condition of the area

coficetited.

1.42 UNDERGROUND WATER

A Portion of rainwater infiltrates into the soil and accumulates undet the
ground surface as under ground water.
There are two sources of under ground water:

| (a) Raihwatei’, which petméétés into the ground through the potes ot cracks in

the tock formation and finally teaches the underground watet table.




(b)  The water from streams, lakes and reservoirs, which permeates through the

s0il to the under ground water table (Abdulmuminu, et al 1998).

1.5 NEED FOR WATER ANALYSIS

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 urban areas by close
proximity to pit latrines and soak away pits, oil wastes from mechanic workshops
and dyes from textile industrics, car wash from car washing e.t.c.

Water as found in nature is not pure but contains a number of chemical
compounds, some of which give character to the water. Water for human
consumption must be free from toxic materials and concentration of chemicals that
may constitute hazard to health and aquatic animals.

For communities in ﬁrban areas, which take water from wells, pipesﬂ_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-lreatcd or raw water like in most rural areas in
developing countries _faéé n‘ibor.ei serious problems. Chemical water pollution may
lead to unpleasant tastc or nb}yeﬁrz;nce and even det;tﬁ of aquatic life. This may
catse people to abandon cértain sources. It is thus evident that analysis of watet is

necessary for social and economic develoﬁment (Aliyu, 2000).

-

1.6 STATEMENT OF THE PROBLEM




1.6 STATEMENT OF THE PROBLEM

A significant problem in developing countries is the effect of chemicals in
the soil and water. The concentration of salts in ground water mainly chlotides and
sulphates makes the water unfit forvhuman consumption. This makes people to
resoft to the use of surface water, which is more likely to be biologically polluted.
Sulphates from farmland (in form of fertilizers) are washed to tivers atid streams
and when they reach high level can impart taste and when cotiibined with
maghesium or soditm can have laxative effect.

Water polluted by industrial effluents can contain free mineral acid tddic&ﬂs
from strohg acids and their salts, with P values of below 3.7. The " of water and
soil may reduce to below 3.7 or slightly higher due to washing of engines and car
batteries that contain sulphuric acid (H,S0y) as electrolyte. Acidityi‘in an tinpolluted
watet is usually from dissolved carbon dioxide, which produces weak carbornic
acid. :The effect of this on aquatic life is death and on the soil is unfavourable
condition for seed germination and soil fauna.

Thus, monitoring of pollution should not only include estimation of the
cohcentration of the elements but also should cover all other possible sources of

pollution (Fitzapatric 1983).

1.7 OBJECTIVES OF THE STUDY
The chemical analysis of carwash effluents, the receiving streaths and the
soil at the point of car washing using DR 2000 direct teading spectrophotometet

will provide infotttiation on the toxicity levels of the soil and the watet.

The objectives of this study therefore are:




(1) To find out the levels of the toxic elements/chemicals such as Iron,

Chromium, Copper e.t.c in the soil and water samples collected from car

wash.

(2) To determine the concentrations of the elements using DR ZOOO(direct
reading]spectrophotomcter 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 utilized by man as domestic water, industrial water, and
such water containing carwash 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, attention 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 watet (Horan,

1990).

1.9 SCOPE OF STUDY
The scope of this study is the analysis of carwash 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 Chapter one, followed by a
Literature Review as Chapter two, Chapter three is the Methodology and
Technhiques of analysis. The Results and Discussion are in Chapter four, while

Conclusion Recommendations are presented in Chapter five. There are also

References and Appendices.




CHAPTER TWO

20 LITERATURE REVIEW

21 THE SOIL

Some hold the extreme view that soil is a subsfrate for plant growth while
others regard soil only as a natural phenomenon. However soil is the space
continuum forming the upper part of the earth crust.

The above concept of soil includes the sands of the desert and the bare rock
surface of tHé mountainous areas thereby excluding the presence of plants.

In general, soil refers to the loose part of the earth crust as differentiated
from the solid rock. The latter definition has a more practical conceptioti of soil and
tegard it as a medium in which crops grow, while a civil engineet, oti the other
hand looks upon soil as the material that supports buildings and constriiction of

roads ('Hehry, 1958).

22 IMPORTANCE OF SOIL

Soil is the direct mineral substrate of terrestrial plants. All hutrients with the
exceplioh of carbon are drawn by plants mainly from the soil. Atong the hutrients
which the soil supplies, only hydrogen and oxygen from water, nittogen and carbon
cycle from the atmosphere.

Mineral elements essential for growth of plants reside it the soil ahd are fot
the tost part imtobile or hearly so. Absotbing organs (toot) had to evolve that

could petietrate throtigh the whole mass of the soil.




Weaver and Datland (1972) have described and presented a discussion of
the growth of roots in relation to soil environment and also described the living
fietwotk of toots in prairie soils (flat wide area of land in North America and
Canada, without many trees and originélly covered with grass).

Apart from this importance, soil can be used for construction of houses, atid
planting of crops for our daily needs. Roads, Airports, Schools etc are all

constructed on the soil.

2.3  SOURCES OF SOIL POLLUTION

Soil becomes polluted through discharges of effluent into the soil. Soil can
be polluted through water containing large amount of lead (Pb) and heavy metals,

especially chromium from industrial wastes dumped into streats afid rivers whe
stich water is used for irtigation. (Abdulkarim, 1980).

Other sources of soil pollution include:

1. Land fill sites:- Unlike domestic sewage or effluent, which has

characteristics within a fairly narrow range, the water present i a land fill

site results from direct precipitation and ground watet movement.
Consequently, the rate of leaching from a land fill site will be dependetit
tipott the tate of infiltration. As a result, leachates geterally have a high
otgattic strength, low P" and very high heavy metals concetttation. These
tnake the soil in such area polluted.

2. Evaporation ponds:- In arid regions where evaporation losses are mitich
greatér than the amount of rainfall, evapofation ponids have been used for

disposal of effluents. Evaporation losses are directly propottiotial to the ated,

10




so this method is applicable only if large arcas of land ate available

(McGraw Hill - Series in water resources).

2.4 PROPERTIES OF WATER

Properties of water are sub-divided into two groups namely: Physical and

Chemical properties.

2.41 PHYSICAL PROPERTIES OF WATER
2.4.1.1  Colout:- Pure water is supposed to be colourless. The presence of

colour in water indicates the presence of dissolved colloidal materials

and most consumers object to taste and colour in watet.

2412  Taste and Odour:- Dissolved impurities mostly orgahic)l in natire impatt
taste and odour to water. These are undesirable. Thesc‘a are difficult to
measure as they depend on an individual’s feelings. Other substances that
add to taste in water include Algae, Magnesium and Iron salts etc.

2.4.1.3  Tutbidity:- The presence of colloidal materials gives water a cloudy
appearance. Silt and clay also makes water turbid. Tutbidity makes water
tnattractive and may be harmful. Turbidity is measured by a turbiaimetet
in Nephetometric Turbidtiy Unit (NTU) or Fotmazit. Tutbidity Utit

- (FTU) depending on the type of meter.

2414 Dissolved Solids:- Watet from the ground pick sotne solible stibstarices

like calcium, sodium, magnesium, which occur it combitied form as
bicarbonates, sulphates and chlorides. Dissolved solids ate objectiotiable
evefi it low concentration. They occur in both organic and inorgatic

fottns (Abdulmuminu, Mohammed and Emmaruel, 1998).

i




24.15 P" Value:- The degree of acidity or alkalinity is measured by the p'.
Actually, it is the active (H') ion or hydrogen concentration measuted in
solution. If the P'"is less than 7, it is acidic; if it is more than 7, it is
alkaline. The P" of 7 is regarded as neutral.

24.1.6 Conductivity:- is the measurement of the ability of a solution to catty

electric current. As this ability is dependent upon the presehce of ions in
solution, a conductivity measurement is an excellent indicatot of the total
dissolved solids in water. The unit of condUc{ivity is uS/cm
(microsiemen per cm). For most waters a factor in the range 0.55-0.70

multiplied by the conductivity gives a close approximation to the

dissolved solids in mg/1. The factor may be lower than 0.55 for water.

2.5 SOURCES OF WATER POLLUTION

Water coutses receive pollution from many different sources, which vary
bothi in strength and volume. Identification of the major soutces of these pollutatts
is important. Typical sites include:

Discharge of either raw or treated sewage from towns and villages.

2. Discharges from industrial and manufacturing plants.

3. Run-off from agricultural lands.

4. Leachates from solid waste disposal sites.

In addition to these continuous discharges, there is also the datger of
accidental discharges of highly toxic materials such as acid, cyanides ot oil. The
effects 6f these ate often i}ﬁmédiate, with the watet coutse sﬁffering severe long

tetth damage. Freshly discharged domestic sewage is a grey, turbid llqui& with a

12




characteristic, but (surprisingly) not unpleasant smell. It may prodice unpleasant
smell if kept un-aerated due to formation of hydrogen sulphide, and amities (Horan,

1990).

2.6 ELEMENTS AND FACTORS OF INTEREST IN WATER AND THE
SOIL

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

1. Physical Parameters
2. Chemical Parameters
g Organic Parameters

2.6.1 PHYSICAL PARAMETERS

1. Temperature
2 Odour
3. Conductivity
4. Total dissolved solids
5. Suspended solids
6. »"
7. Colour

8. Turbidity

2.62 CHEMICAL PARAMETERS
1. Total Alkalinity
‘ 2 Total ha'rd'nes‘s' R
3. Chlotide (Cr)




4. Sulphate (SO4™)

5. Magnesium (M)
6. Calcium (Ca’")
7. Zinc (Zn*)
8. Iron (Fe™)
9. Chromium ('
10.  Copper (Cu™)
11.  Sodium (Na")
12.  Potassium (K"
13.  Nitrate (NOy'")
14, Phosphate (P0%)

2.6.3 ORGANIC PARAMETERS

1. Dissolved oxygen (DO)

2. Biochemical oxygen demand BOD)

3 Chemical oxygen demand (COD)




CHAPTER THREE

3.0 METHODOLOGY AND TECHNIQUES OF ANALYSIS

Car wash effluents and the soil were obtained from broadcaéting road,
Minna, in Niger State. The present study is to reveal to what extent the car wash
effluents affect the quality of its receiving stream and soil.

The data collected were from the analysis catried out on the samples

collected from these area using the stated materials and reagents.

31 SAMPLING FOR CAR WASH EFFLUENTS

| Samples were taken at mid-depth. A tightly stoppeted cleati plastic
container of about 4.5 litres capacity was plunged into the car wash effluent with
the stopper on and the stoppered was removed at mid-depth while ihe contairier was
filled to the point of overflowing. The stopper was immediately teplaced and the
satnple refrigerated while the analysis was completed with minimum delay (Salatni
and Egwim, 1998).

The samples were designated as:

Ays - 100 meters before the point of effluents
Bys - 200 meters before the point of effluents
Cus - 300 meters before the point of effluents
Dys - 400 meters before the point of effluents
Bus - 500 meters befote the point of effluents
POD - Point of discharge into the stream |

Aps - 100 metets aftet the point of effluents




Bps - 200 meters after the point of effluents

Cps - 300 metets after the point of effluents
Dps - 400 meters afler the point of effluents
Eps - 500 meters after the point of discharge

Us= upstream
Ds= downstream

POD= Point of discharge

32 SAMPLIN(; FOR SOIL

" In the samples collection a hole of about Sem deep was dug, and samples
were collected differently from different layers. It was then mixed up and labelled
as soil representing the soil in that area. The samples were collected into polythene
bags.

Five soil samples were collected labeled CWS;- CWSs from specific
pottions at a depth of about Scm simply because elements and factors to be
determined are most likely to exist at this depth. The random sampling method was
used because of its convenience, less time consuming and economical.

The samples were designated as

CWS; - point of car wash

CWS,; - 30 meters from CWS;

CWS; — 30 meters from CWS,

CWS, — 30 meters from CWS,

CWSs - 30 meters from CWS,

CWS = Car wash soil.




33 TRI-ACID METHOD OF SOIL DIGESTION

A 0.20g of the soil sample was accurately weighed into a platinum crucible.
Few drops of distilled water were added in order to moisteh the sample.
Predigestion was carried out by adding 6ml British Drug House (BDH)
cohcentrated nitric acid, and 1ml analar 48% perchloric acid. The mixture was
heated gently on a hot plate until white fumes appeared. Thus, the mote readily
oxidized materials were removed. The contents were cooled in a desiccatot and 1ml
of petchlotic acid, and Sml of hydrochloric acid were added into the ctucible. The
crucible and its contents were heated again on a hot plate at a tempatature of 200°C
to 250°C until evaporated to dryness. The crucible was removed and allowed to
cool. To this, 10ml of 5SM HNO; were transferred into already thoroughly washed

and dried labelled plastic containers. Few drops of 1.5ml of HNO; wete added to

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

34 REAGENTS AND MATERIALS
The samples collected for this project work were:
1. Ten samples of car wash effluents
2. Five soil samples
3. Analar perchloric acid
4. Hydrochloric acid
5. Distilled water
6. BDH concentrated nitric acid

7. Platinum crucibles -

8. Desiccators




¥

Bibby hotplate bicasa product

10. Thermometer

i

12

13,
14,
15,
16.

17.
I8,
19.
20.

21,

22
23
24
25
26
27
28
29
30

31
kY)

.Cotning flame photometer 410 Bicasa product

. Lovibond colour comparator Bicasa product

Biby merit W4000 distiller

Hach conductivity/TDS meter
DR/2000 direct reading spectrophotometer
Back-ups 600

'HACH Digital Titrator

60ml dissolved oxygen bottles
Masking tape

Wall clock

25ml samples cells

. Volumetric flasks

.Conical flasks

. Pipettes

. Dissolved oxygen [ reagent

. Dissolved oxygen 2 reagent

. Dissolved oxygen 3 reagent

. Universal P" strips

.Iron reagent powder pillow

. Sulphover 4 teagent powder pillow
.Calcitim and Magnesium indicator

. Alkali solution




33. Ethylenediamine-Tetra-acetic acid (EDTA) solution
34. Ethylebis(oxyethylenenittilo) Tetra-acetic acid (EGTA) solutioh
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. Corning Air compressor 850
43. Phenol red indicator Delivery tubes
44, Clean towel '
45. COD vial adapter.
46.Zincover 5 reagent powder pillow
47.Cyclohexanone
48. Razor blade
49. Chromium 1 reagent powder pillow
50.COD Reactor

51. Delivery Tubes




35 METHODS OF ANALYSIS

351 WATER ANALYSIS

3.5.1.1 DETERMINATION OF TEMPERATURE

1. Temperature/Conductivity/T.D.S meter was switched ot by pressing the
appropriate button. |

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

3. The probe was immersed in the meter containing the sample, atd moved tip
and down and taped on the beaker to free any bubbles from the electrode
area. The probe was immersed beyond the vent holes.

4. The reading was recorded in degrees Celsius (°C). |

3512 DETERMINATION OF CONDUCTIVITY

1 The Conductivity/T.D.S meter was switched on by pressing the appropriate
button.

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

3. The probe was immetsed in the beaker containing the sample. The probe
was moved up and down and taped on the beaker to free any bubbles from
the electrode area. The probe was immersed beyond the vent holes

5. The reading was recorded in microsiemens/cm (jts/cm) ot illisiemens/cit

(ths/cm)




3.5.1.3 DETERMINATION OF TOTAL DISSOLVED SOLIDS (1DS)

1. The Conductivity/TDS meter was switched on using the éppropriate buttot.

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

3. The probe was immersed in the beaker containing the sample. The probe
was moved up and down and taped it on the beaker to free any bubbles from
the electrode area. The probe was immersed beyond the vent holes.

4. The teading was recorded in milligram pet litre (mg/l)or grams pet litre

(g/).

3514 DETERMINATION OF SUSPENDED SOLIDS

1. The stored program number was entered for suspended solids.
630 READ/ENTER was pressed
The display showed:
DIAL hmto 810
2. The wavelength dial was rotated until the small display
Shows: 810nm
3. READ/ENTER was pressed
- The display shows:
Mg/l suspended solids. |
4. The sample cell with 25ml of tap or deionized water (the blank) was filled.
5. The blank was placed into the cell holder. The light was closed.
6. ZERO was pressed.
The display shows
WAIT

Then: 0.mg/Isuspended solids
7. The prepared sample cell was swirled to refiiove any gas bubbles and

tinifotthly suspetid any tesidue




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/l suspended solids was displayed.

3.5.1.5 DETERMINATION OF P" (POTENTIAL HYDROGEN)

The P" was determined using universal P" strips and lovibond colotir

comparator with phenol ted as an indicator.

1. 2 Clean 10ml Cuvettes were used.

2. Distilled water was filled in one of the 10m| cuvé,tté to the mark as
blank.

3. The samples were filled in one of the 10ml cuvette and 1 to 2 drops of
phetol red was added.

4. The phenol red disc was placed in the lovibond comparatot. 1t was

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

31.51.6 DETERMINATION OF COLOUR

1. The stored program number for true colour was entered.
120 READ/ENTER was pressed
The display showed:
DIAL hm TO 455 | I
2. The wavelength dial was rotated until the small display shows:

455 nm




35817

READ/ENTER was pressed

The display shows:

Platinum cobolt (P, C,)

A sample cell (the blank) was filled with 25ml of deionized watet.
The blank was placed into the cell holder. The light shield was
closed.

ZERO was pressed

The display showed:
WAIT

Then 0. UNITS Pt Co COLOR

The prepared sample was placed into the cell holder. The light shield
was closed. !
READ/ENTER was pressed

The display showed:

WAIT

And then the results in platinum — Cobalt units wete displayed.
When the disp'l‘a:\y stabilized, the result was tecorded.

DETERMINATION OF TOTAL ALKALINITY

100ml of the sample was sclected and sulphuric acid (H;SOy)
Titration Cartridge corresponding to "the expected alkalinity
concentration in mg/l was chosen.

Clean delivery tube was inserted into the titration cartridge. The

cattridge was inserted into the titrator body.




35.1.8

Digital Titrator was held with the cartridge tip pointing up and the
delivery knob was turned to eject air and few drops of titrant. The
counter was reset to zero and the tip was wiped.

A graduated cylinder was used to measure the sample volutie.

One Phenolphthalein indicator powder pillow was added and switled
to mix.

The contents were then titrated to a coloutless eﬂd poitit with the
sulphuric acid. While titrating, the flask was switled to tix. The
digits were then recorded.

One Bromo cresol Green Methyl Red indicator powder pillow was
added to the contents and swirled to mix.

The titration was continued with sulphuric acid tc} a light greenish
blue-grey, a light gfey or a light pink color, as requited.

Total digits required x Digit Multiplier = mg/l Total Alkalinity.

ETERMINATION OF TURBIDITY

The stored program number fot turbidity was entered.
750 READ/ENTER was pressed

The display showed:

DIAL ntm TO 450

The wavelength dial was rotated until the strial display shows:

450 hin

READ/ENTER was ptessed

The display showed:




FTU Turbidity
4. 25ml of deionized water (the blank) was poured into a satple cell.
5. The blank was placed into the cell holder. The light shield was

closed.

6.  Zero was pressed

The display showed: WAIT
Then:
0. Formazin Turbidity Unit (FTU)

7. 25ml of sample was pouted into another cell. Immediately, the
sample cell was placed into the cell holder. The light shield was
closed. ‘

8. READ/ENTER was pressed
The display showed:

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

When the display stabilizes, the results were recorded.

3519  DETERMINATION OF TOTAL HARDNESS, MAGNESIUM
| AND CALCIUM

1. 100ml of water sample was poured in a 100-ml graduated mixing
cylinder.
2. 1.0ml of Calcium and Magnesium indicator solution using 4 1.0ml-

meastiting dropper was added. It was inverted sevetal times to tix.
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3. 1.0ml of Alkali solution for Calcium and Magnesium test usitig a
{ Omi-measuring dropper was added. It was inverted several tifnes to
mix.
4. 25ml of solution was poured into each of three sample cells.
5. One drop of IM EDTA solutions was added to one cell (the blank). It
was swirled to mix.
6. One drop of EGTA solution was added to another cell (the prepared
sample) and swirled to mix.
7. A stored program number for Magnesium was entered.
225 READ/ENTER was pressed. For units of mg/l mg as CaCO,
The display showed: DIAL nm TO 522
8. The wavelength dial was rotated until the smail display shows: 522 nm
9. READ/ENTER was pressed
The display showed:
Mg/l CaCO; mg
10. The blank was placed into the cell holder. The light shield was closed.
11.Zero was pressed
The display showed:
WAIT
Then 0.00 mg/l CaCOy mg
12. The prepated sample was placed into the cell holder.
The light shield was closed.
13. REAb/ENTER was préssed
The display showed: WAIT




Then the result in mg/l mg as CaCO; was recorded
14. CONFIG/METH was pressed two times.
15. A stored program number for Calcium was enteted.
220 READ/ENTER for units of mg/l Ca as CaCO; was pressed.
The display showed: DIAL nm TO 522
16. READ/ENTER was pressed.
The display shows: mg/l CaCO, Ca
17.Zero was Pressed
The display showed: WAIT
Then: 0.00 mg/l CaC'O; Ca
18. Place the third sample cell into the cell holder.
19. READ/ENTER was pressed
The display showed:
WAIT
Then the result in mg/l Ca as CaCO; was displayed.
NOTE mg/l hardness equals mg/l Ca as CaCO; plus mg/l mg as CaCOj
The Conversion factors for determination of total hardness are showt it

Table 3.1,

Table 3.1: Cotiversion factors for Total hardiess detetmination.

TO CONVERT FROM TO MULTIPLY BY
g/l Cd ds 4s CaCO; mg/l Ca 0.400

g/l Mg 4s as CaCO, | mg/ MgCO; 0.842

g/l MgCO; ‘ mg/l Mg 0.29

g/l Mg as CaCoO, - mg/ Mg 0.243
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352 DETERMINATION OF SULPHATE

1. Thestored program for sulphate (SO4”) was entered.
680 READ/ENTER was pressed
The display showed:

DIAL nm to 450

2. The wavelength dial was rotated until the small display showed
450nm.

3. READ/ENTER was pressed

“The display showed:
Mg/l SO~

4. A clean sample cell was filled with 25ml of sample.

5. The contents of one sulfover 4 reagent powder pi"ov;} was added to
the sample (the prepared sample). It was swirled to dissolve. A white
turbidity developed signifying the presence of sulphate.

6. SHIFT TIMER was pressed
A S-minute reaction period began. The cell was allowed to stand
undisturbed.

7. When the timer beeps, the display showed:

Mg/l SO.>
A second sample cell was filled with 25ml of sample (the blank).

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

closed.

9, Zeto was pressed

The display showed:




10.

1.

WAIT

Then 0. Mg/l SO~

Within five minutes after the timer beeped ihe prepated sample was
placed into the cell holder. The light shield was closed.
READ/ENTER was pressed.

The display showed:

WAIT

Then the results in Mg/l SO,> were displayed.

3521 DETERMINATION OF IRON CONTENT

|

The stored program number for Iron (Fe), ferrovet powdet pillows
was etitered. |

The wavelength dial was rotated until the displayed showed 510 hm.
READ/ENTER was pressed

The display showed:

Mg/l Fe Fv

A cell with 25ml of sample was filled

The contents of one ferrover Iron reagent powdet pillow was added to
the sample cell (the prepared sample) and switled to thix. At otange
color indicates the presence of Iron.

SHIFT TIMER was pressed
A 3-minute reaction period began

When the timer beeps, the display showed:
Mg/l Fe Fy

Another sample cell (the blank) was filled with 25ml of sample.
The blank was placed into the cell holdet. The light shield was closed.




9.  Zero was pressed

The display showed: WAIT

Then: 0.00 Mg/l Fe Fv

9. Within thirty minutes after the timer beeped, the prepared sample was
placed into the cell holder. The light shield was closed.

10. READ/ENTER was pressed
The display showed: WAIT

Then the result in Mg/l Tron was displayed.
NOTE:  Samples containing visible rust was allowed to react at least five

minutes.

3522 DETERMINATION OF CHLORIDE

1. 100ml of the sample and Mercuric Nitrate (Hg(NO;);) fitration caﬁridge
cortesponding to the volume of sample were selected. ‘

2. A clean delivery tube was inserted into the titration cartridge.

3. Digital titrator with the cartridge tip pointed up. Delivery knob was turned to
eject air and a few drops of the titrant. The counter was teset to zeto and the
tip was wiped.

4. A clean graduated measuing cylinder was used to measute 100ml of the
~ sample. The sample was transferred into 250ml of conical flask.
5. One Diphenyl Carbazone powder pillow was added and switled to mix.
6. The delivery tube tip was placed into the solution and switled while titratitig
with the Mecuric Nitrate from a pale yellow to light pink color. The ntimbet
of digits was recorded. |

g ) Calculatiot:

Digits X Digit Multiplier = Mg/l Chlotide.
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3513
l.

DETERMINATION OF ZINC

The stored program number for zinc was entered.

780 READ/ENTER was pressed

The display showed

DIALhm TO 620

The wavelength dial rotated until the small display showed 620nm
READ/ENTER was pressed

50ml graduated mixing cylinders were filled to the 50ml mark with the

sample.

10.

11

12.

One Zincover 5-reagent power pillow was added and stoppet. It was inserted

several times to dissolve.

- 25ml of the solution was measured into a sample cell (the blénk).

1.0ml of cyclohexanone was added to the remaining solution in the cylinder.

The cylinder was stoppered (the prepared sample) and shaken for 30

seconds.

SHIFT TIMER was pressed.

A 3-minute reaction period began.

The solution was poured into a sample cell.

After the timer beeped, the blank was placed into the cell holdet. The light
shield was closed.

Zero was pressed.

The display shbwéd

WAIT

Then: 0.00 Mg/l Zinc




13, Within ten minutes after the timer 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/l Zinc was displayed
NOTE: The addition of cyclohexanone causes selective releases of Zinc. The

Zinc concentration is proportional to the resulting blue colour.

3524  DETERMINATION OF CHROMIUM

1.

The stored program number for total chromium (Cr) was entered.
100 READ/ENTER was pressed
The display showed

DIAL nm TO 540

" The wavelength dial was rotated until the small display showed 540nm

READ/ENTER was pressed

The display showed/1Ct

A clean sample cell was filled with 25ml of the sample.

One chromium Iteagent powder pillow was added (ptepared sample and
switled to mix) |

The prepated sample u"'zas placed into boiling watet bath.

SHIFT TIMER was pressed.

A 5- mintite reaction period began




8. After the beeper sounded, the prepared sample was removed and cooled with
ruhning tap water at 25"C.
0. One chromium 2-reagent powder pillow was added and switled to mix
:l(). One content of one Acid Reagent powder pillow was added and switled to
mix
1. One content of one chromover 3 chromium Reagent powdet pillow was
added and swirled to mix
2. SHIFT TIMER was pressed.
| A 5-minute teaction period began

13, Afer the beeping of the timer, 25ml sample cell was filled with the sample
(the blank). It was placed into the cell holder. The light shield was closed.
4. ZERO was pressed

The display showed WAIT
Then 0.00mg/ICt.
~I5.  The prepared sample was placed into cell holder. The light shield was
closed.
6. READ/ENTER was pressed
7. The display showed

WAIT

Thett the result in mg/1 chromium was displayed. .

515 DETERMINATION OF SODIUM AND POTASSIUM

1000ppm stock solutions of sodium (Na) and potassiut (K) wete prepared

.a.wmmw.‘;! “uw-‘ s

s desctibed in the corning 410 flame photometer instriiction thantal atd vatiotis

ilitiotis made fot the preparation of the calibration curves.
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To obtain maximum linearity, corning recommends that the highest standard
cotcentration does not exceed 30ppm for sodium (Na) and 10ppm for potassiuti
(K). Both standard solutions for Na and K were aspirated starting with the highest
concentration standard. The value of each standard was noted and the testilts

plotted on a graph against standard concentration on linear graph paper.

The sample and the blank were also aspirated tising a flame photothetet with
the filtets of sodium and potassium. The value of respective eletnefits was

evaluated by exttapolating from the standard graph (Appendices 3.1 atid 3.2).

1526  DETERMINATION OF DISSOLVED OXYGEN (DO) USING
60-ML, BOD BOTTLE

. A water sample was collected in a clean 60-ml glass-stoppered BOD bottle.
This ensures that there is no air bubbles trapped in the bottle.

2. One content of one Dissolved Oxygen | Reagent powder pillow and one
Dissolved Oxygen 2 Reagent powder pillow were added to the sample.

3. Stopper was inserted immediately so that no ait is trapped it the bottle and
inverted several times to mix. Flocculent precipitate fotths. It was brownish-
orange sighifying the presence of dissolved oxygen

4. The sample was allowed to stand until the ﬁoc has settled, leaving the top
half of the solution clear. Again, it was inverted several tiries to inix and
allowed to stand until the upper half of the solution was clear.

3. The stoppet was temoved and one content of ohe dissolved Oxygeti 3
powdet pillow was added. The stopper was replaced with cate tiot, to aflow

ait bubbles into the bottle and it was inverted several titries to tix.
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6. 20ml of the prepared solution was measured accurately and transferred into a
titration flask.

7. A straighf-stem delivery tube was attached to a 0.2000N soditim
thiosulphate titration cartridge. The cartridge was twisted onto the titrator
body.

8. The delivery tubes were flushed by turning the delivery knob to eject few
drops of titrant. The counter was reset to zero and the tip wiped.

9. The prepared solution was titrated with 0.2000 Sodium thiosulphate until the
sample changes from yellow to coloutless.

10.  The number of digits was read from the digital counter window.
The teading was multiplied by 0.1 to determine the coticentration of

dissolved oxygen in mg/1. |

3.5.1.1 DETERMINATION OF BIOCHEMICAL OXYGEN DEMAND
‘ (BOD)

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

The contents of one of the bottles were used for the deterthination of dissolved

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

tempetature of 20+ 1°C. At the end of the fifth day, the dissolved oxygen it the

sample was determined to obtain the dissolved oxygen at the end of the day five of

incubation and the BOD was calculated by subtracting the final D.O froin the ititial

D.O.
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3518 DETERMINATION OF CHEMICAL OXYGEN DEMAND
(COD) USING REACTOR DIGESTION METHOD

1. The sample was shaken beginning with the second step.

2. COD Reactor was turned on. It was preheated to about 150°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 wds measuted
into the vial.

5. The vial cap was replaced tightly. The COD vial was rinsed with deionized
water and_ wiped with clean towel.

6.~ The vial was held by the cap and over a sink. It was inverted several times to
mix the contents. The vial was placed in the preheated rectot.

7. The blank was prepared by repeating steps 3 to 6 stlbstimting 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 about
20minutes to cool to 120°C or less.

10.  The vial was inverted several times while still wan’ﬁ. The vials were placed

into a tack. The vial was allowed to cool to room temperattire.

Coloritnetric determination techniques were used to detertine the sample
concentration and the process are as follows:

. The program number for chemical oxygen demand (COD).
430 READ/ENTER was pressed

The display showed
DIAL hm to 420

2. The wavelenigth dial was rotated until the stall display showed 420t
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3. READ/ENTER was pressed
“The display showed mg/l COD
4. The COD vial Adapter was placed into the cell holder with the matker to the
tight.
5. The outside of the cell containing the blank was wiped with a clean towel
6. The blank was placed into the adapter.
7. ZERO was pressed.
The display showed.
WAIT
Then: 0.mg/1 COD
8. The ottside 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/1 COD was displayed.

3.6 SOIL ANALYSIS

The elements taken into consideration were Lead, Nickel, Chromium, Iton
and Copper. The elements were determined using DR 2000 spectrophotomieter. The
concentratiotis were determined at a given wavelength for digested soil samiples.
High quality distilled water was used as a blank for each of the patatetets to be

detetmitied.

37

g




CHAPTER FOUR

4.0 RESULTS AND DISCUSSIONS

4.1 PRESENTATION OF RESULTS
The samples were analysed using standard analytical technique developed
by American Public Health Association (APHA) and World Health Organizations
(WHO). (Appendices 4.1 and 4.2). The results of the analysis are presented in the
Tables 4.1, 4.2,4.3 and 4 4.
- TABLE 4.1: PHYSICAL PARAMETERS OF CAR WASH EFFLUENTS

500m | 400m 300m | 200m [ T00m | POD [ 100m | 200m 300m | 400m | S00m
Us Us Us Us Us Ds Ds Ds Ds Ds

290 290 290 294 320 461 452 451 451 450 | 450

241 240 2411 2401 250 284 273 275 275 270 | 270

Odour Odour Odour Slight Slight | offensiv | Slight Slight Odour Odour | Odour

free free free odour odour c odour odour free free free
2N 270 271 271 278 550 542 501 501 501 497

0.21 022 0.21 023 023 030 026 0.25 025 0.25 0.24

822 82.1 822 828 828 1186 103 103 102 102 100

218 219 218 218 220 300 298 298 290 291 290

8.4 8.5 8.4 8.5 8.9 9.4 94 9.3 9.0 8.9 8.9
FTU= Formazin Turbidity Unit PtCo= Platinum Cobolt

(mg/l) = Milligram per litre.
p"' = Potential hydrogen
ms/ctm = Millisiemens per centimeter
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TABLE 4.2: CHEMICAL PARAMETERS OF CAR WASH EFFLUENTS

ARAMETERS 500m | 400m | 300m [ 200m | 100m oD 100m | 200m | 300m | 400m $00m
Us Us Us Us | Us Dy | Ds Ds Dy ;);5
Htal alkalinity (mg/1) 35.0 35.0 35.0 36.0 36.0 43.0 42.3 410 41.0 39.5 | 6.6
Htal hardness (mg/1) 1.34 1.34 1.34 1.39 1.39 1.69 1.67 1.67 1.65 1.65 :
aloride (mg/l) 0.36 0.36 036 | 037 037 | 0.43 0.43 041 041 0.43 041
alphate (mg/l) 66 65 67 |67 o |75 75 72 72 71 72
'g_;gesium(m&/l) 0.08 0.08 0.10 0.10 0.113 0.137 0.136 0.132 0.130 0.131 0.131
alcium (mg/l) 0.321 0.321 0320 | 0321 | 0384 | 0452 0.440 0440 | 0420 | 0420 0.420
nc (mg/l) 0.22 0.22 022 | 025 028 036 0.36 0.34 0.33 0.32 0.32
5n (mg/1) 1.94 1.94 2.00 201 201 327 3.24 3.24 321 3.22 321
romium (mg/l) 0.20 0.20 020 |023 o023 | 027 0.27 0.24 0.24 0.25 0.24
‘ mg/l) 1.40 142 142 | 143 142 1.59 155 1.55 1.51 1.51 51
‘tassium (ppm) 222 222 | 25.1 254 254 342 342 332 30.1 30.1 30.1
dium (ppm) 12.1 12.1 12.6 12.7 12.9 13.5 13.5 124 12.3 12.3 12.3
itrate (mg/l) 38.10 40.20 39.81 49.30 50.70 90.64 90.60 90.41 84.30 79.10 78.20
rosphate 481 4.79 493 | 532 691 11.22 11.20 10.92 8.20 8.00 825
TABLE 4.3: ORGANIC PARAMETERS OF CAR-WASH EFFLUENTS
PARAMETERS 500m 400m 300m 200m 100m POD 100m 200m 300m 400m 500m
Us Us Us Us Us Ds Ds Ds Ds
Dissolved Oxygen 430 420 420 3.40 2.80 141 1.42 145 1.62 241 242
(D O) (mg/1) ) . 9 e L L D
- | Biochemical oxygen | 2.3 2.0 2.0 218 191 470 462 3195 182 370 371
- | Demand (ROD)
- | (mg/l) | -
Chemical Oxygen 0.97 0.98 0.98 102 439 520 5.12 441 422 411 401
. | Demand (COD)
- [ (me/) o . —
| US =Up Stream POD = Point of Discharge
DS = Down Stream PPM = Part per million
TABLE 4.4: PARAMETERS OF CAR-WASH SOIL
PARAMETERS C WS, C WS, C WS, C WS, C WS, Wavelength
Lead (mg/1) 0.20 0.50 0.65 0.40 0.61 217.0nm
NICKEL (mg/1) 0.30 0.20 0.25 0.10 0.40 232.0nm
Chromium (mg/1) 0.50 2.50 0.55 2.50 2.50 257.9mm
Tron (mg/1) 8.0 0.06 7.20 6.32 5.10 248.3Imm
Copper (mg/1) 0.30 0.05 0.35 0.40 5.10 248.3mm
P 5.7 6.2 5.9 53 6.7
cws; = Point of Car Wash cws, = 30 meters from cws, cws; = 30 meters from cws,

cws, = 30 meters from cws,

4.2

Discussion of Results

4.2.1 The Water

cwss = 30 meters from cws,

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

chemical and organic parameters of the control US and effluents POD and DS. The

high coloutation value of effluent impart on the receiving stream watet lowers the

quality of the water making it unfit for washing and bathing. The offensive odotit

further lowers the quality. Decomposing organic matter might be responsible for
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quality of the water making it unfit for washing and bathing. The offensive odotir

further lowers the quality. Decomposing organic matter might be responsible for
this. The total dissolved solids of the effluent (POD and DS) were higher than the
control US. This éould be attributed to the electrical conductivity.

The level of zinc in the effluents POD and DS is within the WHO standard
(1983 and 2004) that permits 5.0 mg/l for drinking watet. Toxicity of this
patatneter could occur over periods of time because the receivitig streat is used for
ittigation of sugarcane in the dry season. Iron content for the effluents is between
3.21thg/l and 3.27mg/1 for the POD and DS. This is above the WHO guidelines of
1983 that allow 1.0mg/l for drinking water. This was attributed to the washitig of
cottoded car parts. Excessive high amount of iron is known to intetfere with the
oxygen- cartying capacity of the body. |

The chromium content of the effluent at POD and DS lies between 0.24mg/1
attd 0.27mg/l which is higher than the control US values that range between 0.20
and 0.23mg/l. This might be due to car colours that contain chromitim compound as
colouring agent. Chromium toxicity is considered to be capable of causing
mutagenicity (Bell and Paterson; 1986). The value of sodium for the effluents was

within the WHO standard for drinking water. Excessive high level of sodium in

humans can result in musculat twitching and rigidity (Bell and Paterson, 1986). The
samples recorded high values of potassium. High level of potassium impatts

metallic taste to water.
The values of dissolved oxygen (DO) for the effluents 4t POD atid DS ratge
from 1.41mg/l atd 2.42mg/l. These are lower than the minimmtim of Sppti value

teqiited to sustaiti normal life in aquatic envirotittient and the watet 1§ sald to be
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polluted (Rao, 1993). Water samples with biochemical oxygen demand (BOD)
highet than Sppm ate said to be fairly polluted (Welcher, 1975). Drinking watet is
expected to have a BOD less than 1ppm and watet is consideted faitly pure with
BOD of 3ppm. The values obtained are above 1ppm and some ate above 3pp.

The streams are considered faitly polluted.

Chemical oxygen demand (COD) on the other hand was between 4.01img/!
and 5.20mg/! for the effluents at DS and POD respectively compated to the cotitrol,
which falls between 0.97mg/l and 4;39n1g/l. it can be seen that change in COD is 4
measure of the aimount of carbon sources that was utilized as 4 food sotitce by the

mico-or‘éanisms. In addition, it can give an indication of the fractioti of the waste

which will remain.

4.2.2 The Soil

The car wash soil on the other hand, has high concentratioh of iton
especially in CWS,. This is because the corroded parts of cats are washed and

deposited on the soil. Concentrations of lead (Py) range from 0.2 mg/l to 0.65 mg/1.

Furthermore, the table also shows the concentrations of chromiutm ratiging

from 0.5mg/1 to 2.50mg/1.
Coppet (C,) as shown in the table, ranges from 0.05mg/1 to 0.40mg/1.
Nickel on the other hand ranges from 0.10mg/1 to 0.4mg/1.

Since it has been fond out that an uptake of 0.002p1g/l of metals is adequate
for tiotmal growth, then concentration of metals above the toletable litnit will prove
toxic, and may catise disarrangement of ions in the body atd the dathage to the
systethis (Yusuf, 1994). ‘
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Concentrations of the metals in the soil are all within the hearable unit
imposed by various health agencies, and organizations except iton. But industries
and individuals should be warned against gross pollution of streams and soil as
their concentrations could increase in future causing serious health problem
(Asaaga, 1987).

From the studies carried out, it was found that the results obtained wete
quite in agreement with several other experimental findings, tegarding the
estimateion of the amounts of metalé in the soil, water, crops and vegetables which
grow on the soil e.g the experimental work of Yusuf, .(1994), and Asaaga (>1 988).
Although the methods of digestion were different, the results wete compatable and

similar.
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CHAPTER FIVE

50 CONCLUSION AND RECOMMENDATIONS

51 CONCLUSION

After the analysis, the results presented clearly indicate that most of the
elements and the chemicals in the various soil and water samples were above the
acceptable limits imposed by various health agencies and otganizations. Hence,
cotisidering the analysis carried out on Physical parameters (Tempetatute, Odour,
Conductivity, Total dissolved solids, Suspended solids, P'' Colout ad Turbidity),
Chemical parameters (Total hardness Total alkalinity, Chloride, Sulphate,
Magnesium, Calcium, Zinc, Iron, Chromium, Copper, Sodiuﬁ‘ and Potassiumn),
Organic parameters (Dissolved oxygen, Chemical oxygen dematd and biochemical
oxygen demand) of car wash effluents and Lead, Nickel, Chromitim, fron and
Copper for soil samples, one safely draw the conclusion that, the car wash

effluents have lowered the quality of receiving stteam and the soil.

52 RECOMMENDATIONS

I wish to recommend that the analysis of elements and chetnicals of car

wash effluents and the soil should be catried out periodically as 4 tesult of
petsistence usage of the contaminated water by the farmets, so ds to check gradual
acctitiulation of these elements and chemical in the water, the soil, and the platit
that gtows there. Meanwhile, since the scope of this analysis was littited to the
pdsgibmty of toxicity available in the soil and the contathinated watet, I thetefote

tecotiithetid that sampling should be dotie duting tainy atid dry sedsotis anid the
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Finally since the contaminates in addition to the metal pollution contain ..
levels of micro-organisms. 1 recommend that chemical and biological analysis of
contaminates be carried out.

To the government, I wish to recommend that a layout should be established
for only car — wash, and the effluents chanelled to sewage treatment plant to avoid

its usage for irrigation purposes.
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Appendix 3.1 Typical Calibration Curve for POTASSIUM (K) from which

extrapolation was  made,
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Appendix 3.2 Typical Calibration Curve fot Soditi (Na) fromm wiu
. extrapolation was made.
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Appendix 41 World Health Organization Standards fot (1983)

S/No | Substances or Characteristics | Unit | Symbol | Guldelitie Value
1. | Chromium mg/l | Cr 0.05

2 |Lead mg/l | Pb 0.05

3 Nickel mg/l | Ni 0.001

4. | Nitrates mg/l | N0, 10asN

5. | Calcium mg/l | Ca N/A

6 Chloride mg/I| CL 250

7 Copper mg/I CU 0.05

8. Iron mg/I Fe 0.30

9. Magnesium mg/l Mg 30

10. | Nitrite mg/l No, |

11. | Potassium mg/l | K N/A

12. | Sodium mg/l | Na 200

13. | Sulphate mg/l | S04 400

14, | Total dissolved solids mg/| 1000

15. | Conductivity mg/! N/A

16. | Total hardness as caco; mg/I 500

17. | Colout PC, 5

18. | Odour Inoffensive
19. | Taste Inoffensive
20. | Suspendul solids mg/| N/A

21. | Turbidity FTU 5

22., | P 8.5

23. | Zinc mg/I N/A

N/A= Not Available.
FTU= Formazin Turbidity Unit
P,C, = Platinum Cobolt
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Appendix 4.2 part of the world Health Organization Standard, for (2004)

[ §/No | Substanices or Characteristics | Unit | Symbol | Guldelitie
: Value
4 1. Chromium mg/l | Cr 0.1
2 Lead mg/l | Pb 0
3. | Nickel mg/l | Ni N/A
44. Nitrates mg/l | NO, 10
5. | Calcium mg/l | Ca N/A
6. Chloride mg/l | CL 250
7. Copper mg/l | CU 1.0
48.  |lron mg/l | Fe 0.3
9. Magnesium mg/l | Mg 30
10. | Nitrite mg/l | No, 1
11. | Potassium mg/l | K N/A
12. | Sodium mg/l | Na 200
4 13. | Sulphate 35 mg/l | S04 250
114. | Total dissolved solids mg/I 500
415. | Conductivity us/cm N/A
4 16.- | Total hardness as cacos mg/| ~ | 500
417. | Colour P.C, i
18. | Odour Inoffensive
19. | Taste Inoffensive
420. | Suspendul solids mg/I| N/A
421, | Turbidity FTU 5
.7 T 6.5-8.5
23, | Zitic mg/l | Zn 5
24. Biochemical Oxygen demand mg/l | BOD 0
25. | Dissolved oxygen mg/l | DO 5
26. | Chemical oxygen mg/l | COD N/A

S acs SOSED v S

= e TR PR R N

N/A= Not Available.
FTU= Fotthazin Turbidity Unit
P,C, = Platinum Cobolt
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