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3.4.3 Monitoring Water Pollution
[image: Image result for biotic indices of water quality]

Monitoring Water Pollution

Water quality can be measured in different ways – either physical, chemical or biological methods can be used.  

Physical methods:

Chemical methods:

Biological methods:

[image: ]Physical Tests - Turbidity 

Measured as …………………………………….
Units ………………….

Questions
1. What land use activity might cause turbidity (suspended sediments) in a river (give a couple of land use examples)?


2. Draw a secci disc and explain how you would use it to measure turbidity.









3. What other piece of equipment could be used to measure turbidity?  Explain how this works.
[image: ]






Chemical Tests – Measuring pH
	
1. What ways can you measure pH?
2. Why is it better to use an electronic meter than a paper test such as universal indicator paper?
3. What pH is neutral?
4. What type of solutions have a pH of less than 7?
5. What type of solution have a pH of more than 7?

Testing Nitrate Level
The concentration of many substances can be estimated using a colorimeter.

A standard volume of test solution is taken and standard volume of test reagent is added.  Any nitrate present reacts with the reagent producing a coloured solutions.
The colorimeter measure the amount of light of the appropriate colour that passes through the solutions which is a measure of the original amount of nitrate that was present.

Simple colorimetric method can be used for a wide variety of ions e.g. ammonia and phosphates
[image: Nitrate-NitraVer5 colorimetric assay]
B.O.D. (Biological or biochemical Oxygen Demand):

	If there is organic matter in water then bacteria will use this material as ‘food’ (for respiration) and in so doing they use up oxygen in the water.



Task 1:  
Read: 	Genn p. 274
Fact Sheet ‘Biological Oxygen Demand’  



Questions
1. Name some sources of organic pollution that would raise the B.O.D. of a water sample:


2. What are the units that B.O.D. is measured in?


3. Outline the 7 steps that would need to be taken to measure B.O.D. 
a. .
b. .
c. .
d. .
e. .
f. .
g. .

4. Why is the BOD water sample kept in the dark for the 5 days that it is left?

[image: scan0011]
Study the BOD data tables above and then answer the following questions:

1. How much greater is the BOD of water quality described as strong sewage compared to fairly good water?




2. Which type of waste (of those given) has the highest BOD?




3. Which type of waste (of those given) has the lowest mean BOD?




[image: ]Exam Question
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[image: ]Biological Tests – Coliform Counts

E.coli is a common gut bacteria.  Many strains are harmless but their presence is proof of faecal contamination.  The number of bacteria will indicate how serious the contamination and therefore the health risk.  

This is a better technique than monitoring the presence of pathogens such as typhoid that would not be present all the time and whose absence would not prove the water to be uncontaminated.

Biotic Indices

A biotic index is a method of monitoring environmental conditions by either presence/absence, state of health/growth and abundance/diversity of species that would normally be present.

Species that make good indicators are:
1.
2.
3.
4.
5.
6.

Commonly used biotic indices are:
1.
2.

	Some freshwater species are very sensitive to even slight levels of organic pollution, others are moderately tolerant whilst a few can survive (and even thrive in large numbers) in very polluted conditions. As a result of these very different sensitivities a selection of freshwater species can be used as pollution indicators (biotic indices).



Task:
Using Pg. 275 of text book list the advantages and disadvantages of using biotic indices.

	Advantages
	Disadvantages

	
	

	
	

	
	

	
	

	
	








Study the simplified diagram and table below, which gives a very simplified idea of how the presence of different species can make them good pollution indicators.
[image: scan0013]
· Name two species found in clean water that is close to neutral in pH:




· Name two species found in slightly polluted water:




· Name two species found in heavily polluted water:




· What is it about sewage that causes these effects?
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Table

(@) A guide to water quality as measured by

BOD. (b) Comparative BOD strengths of some typical
industrial liquid wastes.

(a)
Rivers Sewage
BOD Quality BOD  Quality
(mg dm™) (mg dm™)
1 very good | 600 strong sewage
2 good 350 moderate sewage
3 fairly good | 200 weak sewage
5 doubtful 20 maximum Royal Commission
10 poor standard effluent assuming x
20 very poor 10 dilution in receiving stream
(b)
Waste type 5 day BOD
(mg dm™)
cotton 200-1 000
tannery 1000-2 000
laundry 1600
brewery 850
distillery 7000
dairy 600-1 000
cannery: peas 570
fruit (citrus) 2000
farm waste 1000-2 000
silage 50000
paper board 100-450
coke oven 780
oil refinery 100-500
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A student investigated whether discharges from a food processing plant was responsible for a
series of fish deaths in a river. Water tests were taken at 6 points spaced at 500 m intervals
along the stretch of the river shown on the map. The water samples were tested for dissolved

oxygen content and Biochemical Oxygen Demand (BOD).
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The student’s results are shown in the Table.
B
Sample Site
1 2 3 4 5 6
Dissolved oxygen 36 34 85 56 48 60
% saturation
f}’:c,]?e""“l OxygenDemand /| o 12 12 e | 125 | 114

5 (c) What do the results suggest about the source of the effluents that have caused the fish

deaths?

5 (d) The food processing plant is permitted to release carcfully controlled quantities of waste

into the river.

Suggest why the permitted releases of waste are lower in summer than in winter.

(1 mark)

Unknown Zone:
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5 (b) Describe precautions that should have been taken in the water sampling procedure that
B would have cnsured a fair test.

The student’s results are shown in the Table.

Sample Site

1 2 3 4 5 6

Dissolved oxygen

o N 86 84 85 56 48 60
¢ % saturation
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(1 mark)

5 (d) The food processing plant is permitted to release carefully controlled quantities of waste
into the river.

Suggest why the permitted releases of waste are lower in summer than in winter.

(2 marks)
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Five-point scale for water pollution studies
using presence and absence indicator species.
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