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Q1) (i) Describe the infiltration well with help of a neat sketch. [10 Marks]
(ii) What are objectives of a community water supply system? [S Marks]

(iii) What is methemoglobinemia? and discuss it as a water-related illness, [S Marks]

Q2) (i) Define biochemical oxygen demand (BOD), chemical oxygen demand (COD) and total organic

carbon (TOC). [3 x 3 =9 Marks]
(ii) With which waterborne pathogens are the following diseases associated?
(a) Typhoid fever (b) Cholera  (c) Polio (d) Amebic dysentery [6 Marks]

(iii) What are the acceptable limits of the following according to WHO drinking water standards:
(a) Copper (b) Hardness (¢) Total residual chlorine (d) Colour (e) Total Coliform [S Marks]

~ Q3) (i) Why is aeration used in water-treatment plants? Is it more commonly used with ground water or

surface water? Why? [6 Marks]
(i) Name and describe any two commonly used water-in-air systems found in water purification plants.
[10 Marks]

(iii) Given the following jar test results, which polymer dose should be used? Why?

Container No, 1 . 3 4 5 6

Alum (mg/L) 4 4 4 4 4 4

Polymer (mg/L) 025 05 10 20 30 490

Turbidity (NTU) 0.9 07 04 03 o7 1.0 [4 Marks]

~ Q4) (i) Population of a Port Moresby town as obtained from the census report is as follows,
Year 1980 1990 | 2000 2010 2020
Population 120,000 195,000 254,000 312,000 383,000

Estimate the population of the town in the year 2050 by
(a) Arithmetic increase method (b) Geometrical increase method [10 Marks]
(i) Explain the various factors affecting the per capita demand. [10 Marks]

Q5)  Draw a neat sketch of 2 rapid sand filter and describe how it works. [20 Marks]




Q6) (i) What are the advantages and disadvantages of ozone treatment? [4+2 = 6 Marks]

(ii)) The maximum daily demand at a water purification plant has been estimated as 16 million liters per
day. Design the dimensions of a suitable sedimentation tank for the raw supplies, assuming a detention

period of 4 hours, depth of tank 4 m and the velocity of flow as 25 ¢m per minute. Draw the plan and

Cross-section. [14 Marks]

Q7) (i) Write short notes on the following with examples.
(2) Suspended-growth processes and (b) Attached-growth processes [4 x 2 = 8 Marks]

(ii) Design a course screen using the following information:

Peak design wet weather flow = 60 MLD
Velocity through rack at peak weather flow = 0.9 m/s
Velocity through rack at maximum design dry weather flow = 0.6 m/s
0 = 60°, with a mechanical cleaning device.

Upstream depth of wastewater = 1.6m
Select rectangular bars with sharp edged face, thus B = 2.42
Assume w/b = 1

[12 Marks]

---- End of Exam----
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