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INSTRUCTIONS TO CANDIDATES: There are FIVE questions on this paper. 
 
      Answer Any FOUR questions. 
 
      All questions carry equal marks. 
 
      Marks for parts of questions are shown 

in brackets. 
 
      This examination paper carries a total 

of 100 marks. 
       
      Formula sheet / supplementary 

information is provided at the end of 
question paper. 

       
       All working must be shown.  A 

numerical solution to a question 
obtained by programming an 
electronic calculator will not be 
accepted. 
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Question 1 

a) Explain in detail the components of the hydrological cycle with a neat sketch 

(13 Marks) 

b) At a particular time, the storage in a river is 50 x103 m3. At that time, the inflow into 

the reach is 12 m3/s and the outflow is 18 m3/s. After two hours, the inflow and the 

outflow are 20 m3/s and 22 m3/s respectively. Determine the change in storage for 

two hours period and the storage volume after two hours. 

                                                                                             (12 Marks) 

Total 25 marks 

Question 2 
a)  Explain in detail the key components of solid waste management.  

(13 marks) 

b) Discuss the risks associated with poor management of solid waste. 

                                                                                                                            (12 marks) 

                                                               

Total 25 marks 

 PLEASE TURN THE PAGE 
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Question 3 

a)  What is Air Quality Index (AQI)? Explain how AQI is divided into six levels of health 

concern to the air quality Index values and colours.                                                                       

                                                     (8 marks) 

b) Explain in detail the particle pollution, its health effects and actions to protect the 

health as per the AQI values.                                                             

                                                                                    (12 marks)                                    

c)  If the levels of ozone of average of 1-hour and 8-hours are 0.1621 ppm and 0.0783 

ppm respectively, calculate the AQI using Break Points of AQI provided in Table 
Q3 shown below and state the level of concern. 

                                                                                                                (5 marks) 

Table Q3. Break Points for AQI 

           
                                                                                                                    Total 25 marks 

 PLEASE TURN THE PAGE 
 

PAST
 E

XAM
IN

ATIO
N



Page 4 of 15 
University of Bolton  
Off Campus Division, Western International College 
BEng (Hons) Civil Engineering 
Semester Two Examination 2023/2024 
Hydrology and Environmental Engineering 
Module No. CIE5017 
 
Question 4  

a) What does a Biological Oxygen Demand (BOD) test measure? Why must samples 

containing caustic alkalinity or acidity be adjusted before preparing BOD dilutions? 

(5 marks) 
 

b) A water treatment plant receives hard water with slight odour and colour. Sketch a 

flow chart identifying the sequence of water treatment processes used in this 

scenario. Explain the two basic types of processes used in water treatment plants 

with two examples each. 

(12 marks) 
c) Sketch and briefly explain the purpose and operation of the following water and 

wastewater treatment processes: 

i) A first stage rapid sand filter  

(4 marks) 
ii) A Dissolved Air Floatation (DAF) unit  

   

(4 marks) 
 

Total 25 marks 
 
 
 

PLEASE TURN THE PAGE 
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Question 5 

a) A complex pipe system is shown in Figure Q5 (a). Apply the basic hydraulic 

principles used in complex pipeline analysis and outline the relationship of flow 

parameters using appropriate equations. 

 
Figure Q5 (a) 

(10 marks)  
 

b) The network details of System A is shown in Figure Q5b) and Table Q5 (b) on 

page 6. 
i) Make a sensible first estimate for the flows in System A and briefly explain the 

reasons for your selections.  

(5 marks) 
ii) Ascertain a first estimate of the level of error in your initial assumptions using 

Table 3 on Page 16.  
(5 marks) 

iii) Explain how you have determined the errors, what the errors mean, and what 

you would be looking for in a correct solution.  

(5 marks) 
Total 25 marks 

HRS Tables provided on pages 7-9. 
 

Q5 continues over the page 

PLEASE TURN THE PAGE 
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Q5 continued 

 

 
    Figure Q5 (b) System A  

   
Table Q5 (b) 

Pipe Diameter (mm) Length (m) Ks(mm) 
A-C 300 750 1.5 
A-B 225 550 1.5 
B-C 200 630 1.5 

 
 

Total 25 marks 
 

 

 

 

END OF QUESTIONS 
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Supplementary information:  HRS Tables 
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                                               PLEASE TURN THE PAGE FOR FORMULAE SHEET 
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Formulae Sheet  
 
 
 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑖𝑖𝑖𝑖 𝑃𝑃 –  𝐸𝐸 –  𝑇𝑇–   𝑅𝑅𝑅𝑅 =  𝛥𝛥𝛥𝛥 
 
 
     𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑜𝑜𝑜𝑜 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝, 𝐼𝐼𝑝𝑝 = 𝐼𝐼𝐻𝐻𝐻𝐻 − 𝐼𝐼𝐿𝐿𝐿𝐿

𝐵𝐵𝐵𝐵𝐻𝐻𝐻𝐻 − 𝐵𝐵𝐵𝐵𝐿𝐿𝐿𝐿
 (𝐶𝐶𝑝𝑝 −  𝐵𝐵𝐵𝐵𝐿𝐿𝐿𝐿) + 𝐼𝐼𝐿𝐿𝐿𝐿 

 
 
hf = So L 
 

 
 
Q = A v 
 
hf = λ L v2 
       2 g d   
 
hf = λ L Q2 
       12.1 d5 
 
Re =  v d   =  ρ v d 
           ν           μ 

 
 
Q = 2.78 Ap i 

 

 

              
PLEASE TURN THE PAGE  
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RAINFALL TABLE 
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Supplementary information continued 
 
TO BE HANDED IN WITH ANSWER BOOK                                      Candidates ID No…........................................... 

Table 3. Hardy Cross Method 
 

                                                     
 
TO BE HANDED IN WITH ANSWER BOOK                  Candidates ID No…............................................. 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF PAPER 

Pipe Dia 
(mm) 

Length 
(m) 

1st Adjustment 2nd Adjustment 

   Q 
(m3/sec) 

hf 
(m) 

hf/Q Q 
(m3/sec) 

A-C 300 750   
 

  

A-B 225 550   
 

  

B-C 200 630   
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