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ABSTRACT 

The pipe borne water samples used for drinking in Enugu metropolis were analyzed phiscochemically using standard methods. Four samples were subjected to physical and chemical analysis like pH of sample A (6.1), sample B (6.00), sample C (6.42), sample D (6.5), Temperature of sample A (2.980C), sample B (27.60C), sample C (29.40C), sample D (26.00C), colour of the samples (Nil), Turbidity of sample A (0.01NM), sample B (0.02NM), sample C (0.02NM), sample D (0.01NM), dissolved solid (DS) of sample A (98mg/l), sample B (74mg/L), sample C (100mg/L), sample D (102mg/L), dissolved Oxygen (DO) of sample A (13.mg/L), sample B (12.mg/L), sample C (13.mg/L), sample D (13.0mg/L), chloride of sample A (0.5mg/L, sample B (0.45mg/L sample C (0.51mg/L), sample D (0.52mg/L), conductivity of sample A (810US/cm), sample B (700US/cm) sample C (64.0US/cm) sample D (610US/cm), Acidity of sample A (0.5mg/L), sample B (0.02mg/L), sample C (0.01mg/L), sample D (0.08mg/L), Alkalinity of sample A (4.80mg/L), sample B (7.90mg/L), sample C (7.34mg/L), sample B (31.0mg/L), sample C (30.2mg/L), sample D (30.4mg/L), Total solid TS) of sample A (100mg/L), sample B (110mg/L), sample C (129.0mg/L), sample D (189mg/L), suspended solid (SS) of sample A (2mg/L), sample B (36mg/L), sample C (29mg/L), sample D (84mg/L, total hardness (TH) of samples (Nil). The parameters analyzed were within the world health organization (WHO) and environmental protection Agency (EPA) permissible limits.

CHAPTER ONE

INTRODUCTION 

Good drinking water is essential for the being of all people and this has been observed as the most important materials required to sustain life (FAO, 1997). It is a key determinant of sustainable development that should be carefully managed to make for suitable and sustainable human health (Bitton, 1994). Because of these essential role played by water in supporting human life. It also has a great potential for transmitting disease and illness if contaminated (Ballester and Sunyer, 2000)., today major health problems are connected with poor water quality as it is estimated that over 6 million children die annually as a result of water borne disease (EPA, 2002). Population growth coupled with other factors such as urbanization, agricultural activities, industrial and commercial process, etc, has resulted in the accumulation of waste and pollutants which end up in water bodies, thereby polluting them (Lamikaran, 1999). The ground water sources are degraded gradually, therefore pure safe; healthy and odourless drinking water is a matter of deep concern (Masher and Reintheler, 1987). In many countries around the world including Nigeria. There seems to be inadequate and improper planning which have led to indiscriminate dumping of waste can be serious in cities lacking efficient waste disposal system or treatment of plants and this we found in Bwari area council Abuja. 

However, the uncontrolled industrial resolution in Nigeria also created a list of water pollution problem through discharge of potentially toxic substance and harmful materials into water.

It is important to known that high concentrations of these toxic substances are known to be harmful to human health even if no source of anthropogenic contamination exists. The deleterious and detrimental effects of chemical contaminants (including heavy metals) to existence of man leading to deterioration health and sometimes death cannot be over emphasized (Schlegel, 2002).

Statement of Problem 

Water quality has been one of the primary concern in Nigeria today, Good drinking water is the basic for good health. Various diseases, emanate from the consumption of contaminated water. This has prompted for a research work to be carried out on the comparative analysis of pipe borne water in Enugu.

Objective f the Study 

To access the quality of pipeborne water in Enugu 

To determine the safety of pipe borne water in Enugu for public consumption 

Significance of the Study 

The result of this work would be useful in the determination of physical-chemical properties of pipe borne water, used in Enugu metropolis.

Scope of the Study 

This research work is limited to the determination of qualities of pipe-borne water in Enugu metropolis.

CHAPTER TWO 

LITERATURE REVIEW

Source of Water 

There are various sources of water and they include: surface water, underground water and lain water.

Surface water 

Surface water is water in river, lake or fresh water is naturally replenished by precipitation and naturally lost through discharge to the ocean, evaporation, evaporanspiration and sub-surface. Although the only natural input to any surface water system is precipitation within it’s wated shed the total quality of water in the system at any given time is also dependent on many other factors. These factors include storage capacity in lakes, wet lands and artificial reservoirs, the permeability, of the soil beneath these storage bodies, the range characteristics of the land in the water shed, the timing of the precipitation and local evaporation rates all these factors also affect the proportions of water loss (EPA, 1996).

The total quality of water available at any given time is an important consideration. Some human water users have an intermediate need for water for example many forms requires large quantities of water in the spring and no water at all in the winter. In supply such a form with water, a surface water, a surface water system may require a large storage capacity to collect water throughout the year and release it in a short period of time. Other users have a continuous need for water, such as owner plant that requires water for cooling. To supply such a plant with water, a surface water system only needs enough storage capacity to fill in when average stream flow is below the power plant’s need (Dada et al, 1990).

Underground (Ground) Water

Groundwater or underground water is the water located beneath the earth’s surface in soil pore spaces and in the fractures of rock formations. A unit of rock or an unconsolidated deposit called an aquifer when it can yield a usable quantity or water. The depth at which soil pores spaces or fractures and voids in rock become completely saturated with water is called the water table. Groundwater is recharged from, and eventually flows to the surface naturally, natural discharge that occurs at springs and seeps and can form Oasis or wetland. Groundwater is often withdrawn for agricultural, municipals, and industrial we by constructing and operating extraction wells. The study of the distribution and movement of groundwater is called hydrogeology (Bilton, 1994).

Ground water contamination occurs when man-made products such as gasoline, oil, road salts and chemicals get into the groundwater and cause it to become unsafe and until for human use. Pesticides and fertilizers can find their way into groundwater supplies over time. Road salts, toxic substances form mining sites and used motor oil also may seep into groundwater. In addition, its possible for untreated wastes from septic tanks and toxic chemicals form underground storage tanks and leaking landfills to contaminate groundwater (Ballestor and Sunyer, 2000).

Rain Water 

Rain water is a natural source of water that falls form the sky mainly in the rainy season and it supports the growth of plant and it can equally serve as a source of washing and drinking water, it can equally be used for cooking.

Most rain water contains toxic substances depending on the period of the year the water falls and the system through which the water is collected. Some roffings are old and heavy metals such as zinc, Lead (Pb), mercury (Hg) can be leached out form the runoff during rainy season and they can impair the qualities of the rain water (Bezuidenhout, 2002).

Water Pollution 

This is the contamination of water bodies e.g lakes, rivers, oceans, aquifer, and ground water. Water pollution occurs when pollutants are directly or indirectly discharged into water bodies without adequate treatment to remove harmful compounds. Water pollution affects plant and animals in these bodies of water. In almost all cases the effect is damaging not only to individual species and populations, but also to the natural biological communities (Mascher and Reintheler, 1997).

Sources of Water Pollutants 

The following are the major source of water pollution they include:

Food processing wastes which include oxygen demanding substances. Such as fats and greases.

Insecticides and herbicides a huge range of organohelides and other chemical compounds.

Petroleum hydrocarbon including fuels (gasoline, diesel fuel, jet fuels, and fuel oil) and lubricants and fuel combustion by products, from storm water runoff.

Tree and bush debris from logging operation

Chlorinated solvents which are dense non-ageous phase liquid.

Perchlorate

Drug pollution involving pharmaceutical drugs and their metabolites.

Acidity caused by industrial discharge of chemicals  such as sulphurdioxide from power plants.

Ammonia from food processing waste.

Fertilizers containing nutrients such as nitrate and phosphate.

Heavy metals from motor vehicle (via urban storm water runoff and acid mine drainage) 

Silt (sediment) in runoff from construction 

Sides, logging, slash land burn practice.

Oil spillage from oil wells and leaking tankers (Gordan et al, 1996).

CHAPTER THREE 

METHODS AND MATERIALS 

Method for Determination of pH

The pH was determined using a standard techmel and techmel pH meter. A portion (50ml) of the sample was measured into a 100ml beaker and the pH electrode was dipped into the solution. The measurement was recorded.

Method for determination of Conductivity 

It was determined by using a conductivity meter.

Method for determination of Turbidity 

Turbidity is measured by simple comparison of the interference of light rays passing through a sample. It was measured using a luton turbidimeter.

Method for determination of Alkalinity 

Alkalinity was a measure of the ability of a given sample of water or effluent to neutralize strong acids to an arbitrarily designated pH or an indicator end point. The result is expressed in terms of mglL.

Method: A portion of 10ml of water sample was pipette into a conical flask. Three drops of methyl-orange indicator was added.

Titrate with 0.1N HCl.

Observation: Yellow colour changes to orange 

Method for Determination of Total Solid (TS)

Total solid was determined by evaporating 50ml of water sample in a beaker on a hot plate. The beaker and residue were dried in a laboratory oven and allowed to cool in a desiccators. The total solid was calculated.

Thus:

TS = weight of beaker & residue – weight of beaker 

Method for Determination of Total Dissolved Solid (TOS)

Total dissolved solid was determined by filtering 50ml of water sample through a filter paper. The filtrate was allowed to dry on a hot plate. The beaker and residue were allowed to dry in a laboratory oven and subsequently placed in a desiccators to cool. TDS was calculated thus: 

TDS = weight of beaker and residue – weight of beaker 

Method for Determination of Total Suspended Solid 

The amount of suspended solid can be obtained by subtracting total dissolved solid from total solid that is 

TSS = T.S – T.O.S

Method for Determination of Total Hardness 

Total hardness was termed by pipetting 50ml of water sample in a conical flask. 1ml of buffer 10 solution was added and three drops of enrichment black T indicator was added too. While the sample turns red, it was titrated 0.01m EDTA until it turns blue.

Method for Determination of Dissolved Oxygen (Schelegel, 2002)

The amount of oxygen found by determination in a sample of water or waste water at the time of collection is the dissolved oxygen (DO). Dissolved oxygen was determined by pipetting 20ml of water sample, 1ml of potassium chloride of sodium fluoride, it was also added 0.1m manganese sulphate (MnSO4) and also 2ml of 0.1m alkaline iodide with 2ml of 0.02SN sodium thiosulphate (Na2SO3) until you get a clear solution. Then 5ml of freshly starch indicator was added. 

Observation: Colour changes t blue black. It was titrated further with NaSO4 to colourless.

Method for Determination of Chemical Oxygen Demand (COD) (Batlester and Sunyer, 2000).

COD is a measure of the amount of oxygen required for complete oxidation to carbon (iv) oxide and water of organic matter present in a sample of water, waste water or effluent. It is determined by measuring 10ml of water sample into a 250ml conical flask. 5ml of 0.025N potassium chromate was added. 15ml of conc. H2SO4 and 40ml of distilled water was also added then shake. 7 drops of phenonthulein ferrous sulphate was added, it serves as an indicator. Then titrate with 0.025N ferrous Ammonium sulphate until the colour turns to pink end point.

Method for determination of Temperature 

Temperature was measured using a digital temperature meter.

Method for Determination of Chloride 

This was determined by pipetting 50ml of water sample into 250ml conical flask, then the pH was adjusted to 6 – 8.5 with sodium biocarbonate or nitric acid. Two drops of 0.1m potassium dichromate (K2CrO7) was added as an indicator. Then it was titrated using 0.1N silver nitrate while titrating the brick colour will persist.

Method for Determination of Acidity 

This was determined by pipetting 10ml of water sample into a conical flask, three drops of phenolphthalein indicator was added. Then it was titrate with 0.1N of NaOH solution.

Observation: The solution turns pink 

Method for determination of Colour 

 Colour was determined by using loviband vessel with color disc.

CHAPTER FOUR 

RESULT AND DISCUSSION 

Table I:
Result for the Analysis of Different Water Sample 

	S/N
	Parameter 
	Sample A Pipe-borne water from Emene 
	Sample B Pipe-borne water from Abakpa 
	Sample C Pipe-borne water from New-Haven 
	Sample D Pipe-borne water from Obiagu 
	WHO standard 
	EPA standard 

	1
	Temperature (0C)
	29.8
	27.6
	29.4
	26.0
	26.1
	26.5

	2
	pH 
	6.10
	6.00
	6.42
	6.5
	6.5
	6.5-6.8

	3
	Conductivity US/cm
	810
	700
	64.0
	610
	NS
	NS

	4
	Colour (1hr)
	Nil 
	Nil 
	Nil 
	Nil 
	6
	15

	5
	Turbidity (NM)
	0.01
	0.02
	0.04
	0.1
	0-6
	0-5

	6
	Total solid (mg/L)
	100
	110
	129.0
	186
	100 - 1500
	100-170

	7
	Total dissolved solid (mg/L)
	98
	74
	100
	102
	
	

	8
	Total suspended solid (mg/L)
	2
	36
	29
	84
	88
	NS

	9
	Alkalinity (mg/L)
	7.80
	7.90
	7.34
	8.20
	7-1400
	7-14.0

	10
	Acidity (Mg/L)
	0.5
	0.02
	0.01
	0.08
	0.3
	0.3

	11
	Total hardness (mg/L)
	Nil 
	Nil 
	Nil 
	Nil 
	Nil 
	Nil

	12
	Chloride (mg/L)
	0.5
	0.45
	0.51
	0.52
	0.48
	0.51

	13
	Dissolved oxygen (mg/L)
	13.0
	12.0
	13.0
	13.0
	13.10
	132.0

	14
	COD (mg/L)
	30.0
	31.0
	30.2
	30.4
	30.11
	30.2


NS = No standard 

Sample A = Pipeborner water form Emene 

Sample B = Pipeborner water form Abakpa 

Sample C = Pipeborner water form New Haven 

Sample D = Pipeborner water form OBiagu.

WHO = World Health Organization 

EPA = Environmental Protection Agency.

Discussion 

The physical and chemical properties of freshly collected pipe borne water sample used for drinking in Enugu metropolis are shown on the table. Sample A (p Pipeborner water form Emene) has pH of (6.10) conductivity (810 us/cm), colour (Nil), Temperature 29.80C) COD (30.0 mg/L), chloride (0.5mg/L), dissolved oxygen (13.0mg/L) Total hardness (Nil), total suspended solid (2mg/L) total dissolved solid (98mg/L), total solid (100mg/L) acidity (0.05mg/L) and alkalinity (7.8mg/L). sample B (Pipeborne water form Abakpa) has the following values pH (6.0), colour (Nil), temperature (27.60C), COD (30.0mg/L), chloride (0.5mg/L) DO (13.0mg/L), total hardness (Nil), total suspended solid (36mg/L), total dissolved solid (74mg/L), total solid (110mg/L) acidity (0.02mg/L) and alkalinity (7.8mg/L). sample C (Pipeborne water form New Haven) has a pH of (6.42), conductivity (640US/cn), colour (Nil), temperature (29.40), COD (30.2 mg/L), chloride (0.51mg/L) DO (13.0mg/L) total hardness (Nil), Total suspended solid (29.0mg/L), total dissolved solid (100mg/L), total solid (129.0mg/L), acidity (0.01mg/L) and alkalinity (7.34mg/L). sample D (Pipeborne water form Obiagu) has a pH of 6.5), conductivity (619\0US/cn), colour (Nil, temperature (26.00C), COD (30.45mg/L), chloride (0.52mg/L), dissolved oxygen (13.00mg/L), total harness (Nill), total suspended solid (74.0mg/L), total dissolved solid (102.0mg/L), total solid (186.0mg/L), acidity (0.08mg/L) and alkalinity (8.20mg/L). from the result obtained in the analysis the differences in the values of the results obtained may be due to pipe line damages, thereby allowing some contaminants to penetrate the pipe lines.

CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

Conclusion 

The public health significance of water quality cannot be over emphasized. Many infectious diseases are transmitted by water through the fecal-oral route. Diseases contacted through drinking water kills about 5 million children annually and make 1/6th of the world population sick. Water is vital to our existence in life and its importance in our daily life makes it imperative that physio-chemical examination should be conducted on water quality for portability.

Recommendation 

I recommended that water should be properly treated before use so as to avert the level of infectious diseases that are contracted by drinking a contaminated water as a result of microbial inversion. I also recommends that  government should ensure that water boards are properly funded so that they can do their work efficiently.
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