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QUESTION 1 

a) Describe the procedure for the prediction of open channel flow profiles and 

outline the problems associated with profile evaluation in natural channels.  

(8 marks)  

b) A long rectangular earthen channel 12 m wide has a uniform flow depth of 2.5 

m when the flow rate is 36 m3 /s. The channel has a weir located at the 

downstream end which causes the depth of flow just upstream of the weir to 

rise to 3.0 m.  

 

(i) Explain the classification system used for free surface profiles in open 

channel flow.  

(8 marks) 

 

(ii) Identify the profile which exist upstream of the weir in the above scenario. 

Use suitable sketches.  

(9 marks) 

 

[TOTAL 25 MARKS] 
 
 

QUESTION 2 
 
 

a) Briefly explain the purpose and operation of the following treatment process 

units: 

(i)  Activated Sludge Process 

(4 marks) 

           (ii) Grit Separation Unit 

(4 marks) 

 

Question 2 continued over the page 



 

 

 
Question 2 continued  

 

b) A sewage treatment plant receives sewage from a combined sewerage system. 

Sketch a flow chart identifying the sequence of sewage treatment processes 

used in this scenario, if it rains frequently throughout the year. 

(11 marks) 

 

c) Compile the factors influencing the impact of the effluent on the quality of the 

receiving water as per EA directives.  

(6 marks) 

 
[TOTAL 25 MARKS] 

 
QUESTION 3 

 

a) A stilling pond overflow (CSO) chamber, breadth 3.6 m, serves a population of 

12500 and receives a peak storm flow of 2.5 m3/s. A 270 mm diameter orifice 

is used to control the flow passing to the downstream sewer which is 500 mm 

in diameter, has a Ks value of 1.5 mm and is laid at a gradient of 1 in 250. The 

overflow weir crest height above the centre of the orifice is 2.2 m. Using the 

information given below check the adequacy of the control and determine the 

peak flow passing to the downstream sewer. HRS tables are provided under 

the supplementary information. 

   Assume G = 240 l/h/d, I = 40 l/h/d,  E = 1,27,000 l/d 

         (15 marks) 

 

b) Outline the functions of storm sewage overflow and briefly discuss Constituent 

parts of a CSO 

(10 marks) 

[TOTAL 25 MARKS] 

 

Please turn the Page 

QUESTION 4 

The aquifer supplying water to the town of Hogwarts is rapidly nearing the end of its 

useful life and it is proposed to obtain a new supply from the river Dribble which is    

1.8 km distant. A screened side intake weir structure is to be built into the bank of the 



 

 

river at a level that will necessitate the construction of a ponding weir to ensure 

adequate water levels for supply.  

Design Requirements  

(i) Determine the maximum and minimum flows in the river and the abstraction 

rate Q required. 

(10 marks) 

(ii) Compute the crest level of the ponding weir to give the required flow Q in 

    minimum river flow conditions and calculate the flow over both weirs in     

    maximum river flow conditions. 

(15 marks) 

     Design Information  

      River at the point of abstraction  

Bed level 421.5m AOD 

Breadth 17m 

Bed slope 1 in 700 

Maximum recorded depth 4.90m 

Minimum recorded depth 2.10m 

Manning coefficient 0.060 

Intake Weir 

Intake weir breadth 2.5m 

Intake weir level 424.5m AOD 

Base level 422.5m AOD 

Ponding weir Bank level 427.0m AOD 

CD (screen) 0.9 

 

 
 

[TOTAL 25 MARKS] 

Please turn the page 

 
QUESTION 5 

a) With the aid of sketches, describe and annotate the Momentum graph and how 

it can be used to explain conjugate depths. Illustrate your answer by specifying 

the saline features of the M-y curve. 

(7 marks) 

b) A stilling basin, utilising a hydraulic jump to dissipate energy, is to be designed 

for a dam spillway of width 10 m. The maximum flood flow over the spillway is 

Population 150,000 

Water Consumption 160 litres/head/day 

Q= Cd1.7 BH3/2 

 



 

 

to be 54 m3 /sec and the spillway can be assumed to have a Manning 'n' value 

of 0.016. Choose what you consider to be an appropriate slope for the spillway 

and then determine a suitable weir height, above the stilling basin apron, to 

ensure the formation of a hydraulic jump. 

(12 marks) 

 
 

c) Illustrate the critical tractive force theory using an appropriate diagram and 

explain its significance on the stability of unlined channels.  

 (6 marks) 

 

[Total 25 Marks] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF QUESTIONS 
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