Topic 5: Forests & Water Resources		   Paper 1

Hydrosphere Question Pack1
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[0T2].[4] Use the information in Figure 2 to complete Table 1.

[2 marks]
Table 1
1955 1975 1995 2015
Per capita water
consumption / 1500 2100 2600
m yet
Per capita GDP /
uss 8900 16 000 25000
Show your working.

[0]2].[2] Suggest reasons for the decrease in per capita water consumption between
1995 and 2015.

[3 marks]
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7 Figure 7 shows some of the reservoirs and processes involved in the hydrological cycle
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7 (a)  Explain the meaning of the term dynamic equilibrium with reference to the processes
affecting the amount of water present in surface storage.
[2 marks]
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7 (b)  Suggest two ways that vegetation may affect the movement of water in the hydrological
cycle

4 marks]

7 ()  Useexamples to explain the difference between abstractive and non-abstractive uses of
wiater.

[2 marks]

7 (4)  Explain how the use of aquifer water for irigation in some areas has caused crop death
through soil salinisation.

[2 marks]
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Figure 1 shows some processes, storage and movements of water in a river system.
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[0T47].[4] The impact of human activity on the environment can affect the amount of water in the
water stores.

Use Figure 1 and your own knowledge to outiine two ways that human activity can
cause changes in the movement of water between water stores.
[2 marks]
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[0T1].[2] The residence time (RT) may be calculated using the formula:

Volume of water in the reservoir

RT Mean transfer rate

Mass of water in the reservoir for public water supply = 1680 900 000 kg
Density of water in this reservoir = 1000 kg/m*
Mean transfer rate in and out of this reservoir = 119 500 m*/year

Using the formula and the information given, calculate the residence time of water in
this reservoir.

Show your working —
m

[3] Adam was buil to create this reservoir.

Suggest one way the dam may affect wildiffe in the river.
[1 mark]
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.[0] Most freshwater for human use is abstracted from rivers and aquifers.

Table 5 shows features of the water samples collected from five different sources:
« ageothermal spring

e seawater

e ariver

« rain water

«  alimestone aquifer.

Table §
Samplo A | Sample B | Sample C | Sample D | Sample £

Calcium content | - 54 o 060 1040 7 4000
Imgl" s
Joatmorce | 250 085 800 550 |350000
Total dissolved
o meed | 1350 320 6700 | 2200 |400000
pH 74 570 76 55 82
Temperature
e 4-18 | 0-24 |98-101| 45 | 95-175
Turbidty Mediumhigh | Low Low Low | Lowmedium
Dissoived
oxygen / 65-92 100 | 45-65 “ 75-90
% saturation
Faccal colform
count/ number | 0~ 5050 0 0 0 0-450
per 100 ml
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[1]  Using the information from Table 5 and your own knowledge, identify the source at
‘which Sample A was collected.

[1 mark]
A Geothermal spring =]
B Seawater =]
C River water =1
D Rain water =1
E Limestone aquifer =1
[2]  Using the information from Table 5 and your own knowledge, identify the source at
which Sample B was collected.
[1 mark]
A Geothermal spring =]
B Seawater =]
C River water =]
D Rain water =
E Limestone aquifer =]

[ATe].[3] Using the information from Table § and your own knowledge, identiy the source at
which Sample D was collected.
[1 mark]

A Geothermal spring
B Seawater
C River water

D Rain water

9 [ [ [ [

E Limestone aquifer
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Use data from Table 5 and your own knowledge to justify each of your choices of
‘source in questions 10.1, 10.2 and 10.3.

[3 marks]

Sample A

Sample B

Sample D
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[To] jate water supplies
. Explain how water resources can be managed to maintain adequ
SOR without over-exploiting them. N ,

Extra space
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.[A] Abrewery abstracts water from a borehole for use in its brewing process. Before it
can be used, the water is treated to reduce the salt content

Table 3 shows the resuits of water tests before and after treatment.
Table 3

Parameter

mg 1" (excluding pH) |  Before treatment After treatment
oH 74 6.1
Cca™ 4290 20
NOs- 16.0 16
PO& 0.3 0.2
Na* 135.0 0.0
K* 37 00
cr 359.0 85

Describe how one named method may have been used to treat the water.

[3 marks]

- [2] Describe how the nitrate concentration of the water could have been measured.

1 mark]
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[3] Give two advantages of using aquifer water rather than water from a reservoir for
public supply.
[2 marks]

[4] water is a renewable resource but unsustainable exploitation may reduce its
availabilty.

Describe how unsustainable abstraction of water from rivers may cause
environmental problems.
[4 marks]
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Table 1 shows details of some water treatment processes,

Complete Table 1

Table 1

[5 marks]

Name of treatment process

Purpose

Principle of operation

Removal of floating objects

Metal grils trap floating

Screening such as branches and plastic
items objects
Sedmentation Removal of suspended solds
Steam produced by boiling is

Distillation Collection of pure water collected and condensed

Removal of suspended fine
Flocculation 20t Suspend
Fluoridation “The additon of fluordes

Activated carbon fitration

Removal of organic molecules
such as pesticides.

Reverse 0smosis

Removal of dissolved salt





image14.png
Table 7 shows some treatment processes that may be used to remove specific
contaminants from water.

Table 7

Treatment process

‘Activated carbon filtration

Aeration

Distillation

Flocculation

Ton exchange

Membrane filtration

Ozonation

Reverse osmosis

Screening

Sedimentation

Ultraviolet light treatment

[AT0].[7] Use your own knowledge to identify which process is the most appropriate to

remove salt.

A Aeration

B Flocculation

C Reverse osmosis

D Sedimentation

[1 mark]

(][] [o] [o
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[AT0].[2] Use your own knowledge to identify which process is the most appropriate to remove

suspended solids.
[1 mark]

A Activated carbon filtration =]

B lon exchange =]

C Sedimentation =]

D Ultraviolet light treatment =]

[ATo].[3] Use your own knowledge to identify which process is the most appropriate to remove
organic pollutants.

[1 mark]
A Activated carbon filtration =]
B lon exchange =]
© Membrane filration =]
D Ozonation =]

[AT0].[4] Use the information in Table 7 and your own knowledge to outiine how the following
contaminants are removed from water.
13 marks]

Pathogens

Heavy metals.

Litter
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[1T0].[5] Evaluate the environmental impacts of different methods of increasing water supplies.
[9 marks]

Extra space
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The understanding of trends in water use is an important part of planning sustainable

‘water management.

Figure 2 shows the total annual water consumption, Gross Domestic Product (GDP)
and population for the USA between 1915 and 2021.
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