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SECTION A (40 MARKS) COMPULSORY
Answer All Questions in this Section 

	1
	State three requirements of a good distribution system 
	3 Marks 

	2
	Explain function of any two types of joint connections used in pipes 
	4 Marks

	3
	State four conditions considered for pipe material selection in water supply
	2 Marks

	4
	Discuss disinfection process in distribution mains   
	4 Marks

	5
	Define the following terms:
1. Hydrostatic pressure                                                                                                                                                                                           
1. Total pressure on a surface                                                                              
1. Centre of pressure of a surface 
	3 Marks

	5
	List four main types of orifices 
	2 Marks

	6
	Define the following terms as used in hydraulics.
1. Specific weight
1. Weight
1.  Viscosity
	3 Marks

	7
	Name any three pollutants present in wastewater. 
	3 Marks

	8
	List two advantages of using a VIP latrine in faecal sludge management. 
	2 Marks

	9
	List any six conditions that will determine the positioning of a manhole along the sewer network.
	3 Marks

	10
	Distinguish between Green colour and red colour as used in Shit Flow Diagram (SFD).
	2 Marks

	11
	State the three main parts of a trickling filter
	3 Marks

	12
	Define the following terms as used in irrigation and drainage.
1. Evapotranspiration		            
1. Wilting point			            
	2 Marks

	13
	List two importance of monitoring water quality parameters in irrigation water. 
	2 Marks

	14
	Enumerate four hazards in carrying out irrigation in Mwea irrigation scheme.
	2 Marks

	








SECTION B
ANSWER QUESTION 15 AND ANY OTHER TWO

	15
	a) Water is to be supplied to the inhabitants of a college campus through a supply main. The following data is given :
     Distance of the reservoir from the campus = 3000 m
     Number of inhabitants = 4000
     Consumption of water per day of each inhabitant = 180 litres
      Loss of head due to friction = 18 m
    Co-efficient of friction for the pipe, f = 0·007             
           If the half of the daily supply is pumped in 8 hours, determine the size of the supply main.
	5 Marks

	
	b) A 30mm diameter pipe branches, one branch being 20mm diameter and another 25mm diameter. If the velocity in the 20mm diameter pipe is 0.5m/s and that in the 25mm diameter pipe is 0.3m/s, calculate: 
(i) The velocity in the 30mm diameter pipe                                            
(ii) Discharge in the 30mm diameter pipe.                                             
	


2 Marks
3 Marks 

	
	c) Industrial wastewater emanates from various sources. List four.
d) Identify three safety requirements while working in a manhole.
	2 Marks
3 Marks

	
	e) With the aid of a well-labeled diagram, outline five major components in drip irrigation system.	
	5 Marks

	16
	a) An industrial park has been established within KEWI. Describe three ways in which the plant generates wastewater giving an example for each case.
	5 Marks

	
	b) Wastewater is treated before being re-used. Explain the usage of treated wastewater for irrigation purposes stating two advantages and two disadvantages.
	5 Marks

	
	c) A combined sewer system is governed by a number of factors. Explain three of such factors. 
	6 Marks

	
	d) Sketch a well-labelled sewer layout from the source of wastewater production to the point of final disposal.
	4 Marks

	17
	a)  Identify five operation and maintenance practices in drip irrigation system.
	5 Marks

	
	b) Given base period, intensity of irrigation and duty of various crops grown by canal irrigation; and that 15% of water is lost by canal seepage and 10% by evaporation from the reservoir surface.
	Type of crop 
	Base period  (days )
	Duty( ha/m3/.s)
	Area Under irrigation ( ha)

	Wheat 
	110
	1000
	500

	Rice
	120
	800
	500

	Banana
	200
	800
	1000

	Peas
	150
	800
	1000

	Tomatoes
	110
	1100
	1000










Determine:
i)The depth  of  irrigation		                                                
ii) Required capacity of the system                                                    
	











3 Marks
2 Marks

	
	c)  A rectangular orifice of 2m wide and 1.2mdeep is discharging water from tank. If the water level in the tank is 3m above the top edge of the orifice, find the discharge through the orifice. Take coefficient if discharge for the orifice as 0.6 
	5 Marks

	
	d)  A swimming pool contains 3.6m deep water in one of its sides, if the pool is 10m wide on this side. Calculate:
(i) Total pressure of the water on the vertical side of the pool.            
(ii) The point where the pressure acts                                        
	

3 Marks
2 Marks

	18
	a) Sketch six symbols used in water supply system
	3 Marks

	
	b) Classify sources of water giving two examples in each case
	3 Marks

	
	c) Identify four measures to prevent slips, trips and falls in water treatment plants or distribution systems
	4 Marks

	
	d) Below is the population data of a city available from past census records. Predict the population for the years 2031, 2041, 2041, and 2054 by using the arithmetic increase method.  

	Year
	1951
	1961
	1971
	1981
	1991
	2001
	2011
	2021

	Population:
(thousands)
	60
	65
	63
	72
	79
	89
	97
	120




	10 Marks
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