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	Tutorial #1 and Review questions

DRINKING WATER QUALITY AND TREATMENT
I. 16. Would you recommend that a large community soften its water if it has a hardness of: a) 50 mg/L as CaCO3?; b) 150 mg/L as CaCO3?;  c) 300 mg/L as CaCO3?  Why?  What if it is a small community?

A. (14 points)  List the water quality characteristics of river water. List the parameters of concern.  Make a list (IN ORDER) of the common processes that can be used at a typical municipal water treatment plant to treat this water. (Midterm summer 1992)

B. (8 points) Draw a flowchart for a conventional drinking water treatment plant for a large city that uses groundwater as its source. The flowchart should include at least four processes.  Make sure you include the names of the process.  List the objectives of each process. (Midterm Winter 2001)

C. (16 POINTS) (Midterm Winter 1992) The raw water source of a large city has the following characteristics: 
Ph = 8 units					Alkalinity = 50 mg/L as CaCO3
Calcium Hardness = 60 mg/l as CaCO3	Magnesium Hardness = 15 mg/l as CaCO3
Turbidity = 2 NTU				Colour =  50 units
TOC = 15 mg/L

Is this more likely to be a surface water or a groundwater?  WHY?
Suggest an appropriate treatment scheme to treat this water? Explain what is the function of each process.
__________________________________________________________________________________

D. A water source chosen for a community has the following characteristics:

	Ca+2, g/m3 as CaCO3
	100

	Mg+2, g/m3 as CaCO3
	40

	Cl-1, g/m3
	177.5

	HCO3-1, g/m3
	200.7

	Turbidity, NTU
	0.2

	TOC , g C/m3
	0.9

	Suspended solids, g/m3
	0.01



Suggest a treatment process flowsheet for this water.  Is this more likely to be a groundwater or a surface water? Why?


1. (2 points) What is the primary objective in the design of drinking water treatment plants? (Midterm Winter 2000)

2. (2 points) Would a treated water contain more organic impurities or inorganic impurities?  Why? (1995 Midterm)

3. (6 points) What are trihalomethanes?  Why are they important?  How do we best manage them? 
(1995 Midterm)

4. (2 points) Why are naturally occurring background organics, such as humic and fulvic acids, a concern?  (Midterm Winter 1992)

5. (4 points) List two important disadvantages of using chlorine for the disinfection of drinking water. Explain each with a sentence or two. (Midterm Winter 2000)

6. ( 4 points)  Describe in detail four distinct water quality characteristics of groundwater. (Midterm Winter 2001)

7. (5 points) Name the test normally used to measure bacteriological quality of treated drinking water?  Why are not zero levels of these indicators does not necessarily indicate that the water is free from pathogenic organisms?  (1995 Midterm)

8. (2 points) What are the main concerns about iron and manganese? (1995 Midterm)

9. (2 points) Why do we soften water?  Give in mg/L as CaCO3 a level of total hardness that is normally considered acceptable without treatment? (1995 Midterm)

10. (2 points) List two processes that could be used to soften water in place of lime/soda ash softening. (1995 Midterm)

11. What fraction of the population of Ontario drinks groundwater?  What fraction of the municipal water treatment plants of Ontario use ground waters as its source?   What are the most common type of treatment provided at these plants? (Midterm summer 1992)

12. (2 points) List two processes that can be used two remove taste and odour problems from water? (Midterm summer 1992)

13. (2 points)  Cryptosporidium is a pathogenic protozoa.  Why is it a big concern to environmental engineers?  Hint: It is not just that they cause gastroenteritis and possibly be lethal to people with inmuno suppressed system. (Midterm Winter 2001)

14. (4 points) What are DBPs?  When, where and why are they a concern? (Midterm Winter 2001)

15. (2 points)  Membrane processes are becoming more popular for use in new drinking water plants. Give the main two reasons for this trend. (Midterm Winter 2002)
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