Topic 4: Mineral from Earth’s Crust.  Pollution Questions  	 Paper 1
Introduction to pollution, AMD, Solid Waste and Noise Pollution Question Pack
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1. Compare the advantages and disadvantages of the methods that are used to deal with solid wastes.
(25 marks)
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1 The graphs illustrate the properties of some pollutants.

Graph 1 Graph 2 Secondary
consumer
4
+ Land
Pollutant Concentration Primary
concentration River of pollutant consumers.
the. sues Primary
environment producers
— ™
lease of pollutant Trophic level
Graph 3 Graph 4
N Slugs
Percentag
of population N
v il by the || s | | V000
surviving pollutant
Time since exposure to Taxon
pollutant began
Graph 5 Graph 6
4 4
Frequency of
Pollutant non-inherited
concentration birth
in the soil abnormali
— —_
e since release of Pollutant concentrat
pollutant onto soil





image2.png
Give the number of the graph which best illustrates the following properti

Biomagnification

Teratogenicity

Speci

(5 marks)
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5 Figure 4 s an outline graph that may be used to show the changes in temperature with
increasing alttude during a temperature inversion.

Figure 4

Altitude
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5(a)  Complete Figure 4 to show conditions during a temperature inversion.
[1 mark]

5 (b) Describe the factors that make it more likely that a temperature inversion will occur.
[3 marks]





image4.png
3 ()

3 (b)

3

The problems caused by pollutants are often the consequence of more than one
property.

Explain how the liposolubility of a named chemical may affect ts abilty to cause
biomagnification.
[2 marks]

Explain the similarity and difference between mutagenicity and teratogenicity.
[2 marks]

Similarity

Difference

Describe the procedures involved in Critical Group Monitoring in order to control
pollution.
[2 marks]
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2 The photographs show the experimental nuclear facility at Dounreay in Scotiand and
asign on a nearby beach, warning the public of possible contamination caused by
discharges in the 1960s and 1970s.

To limit the damage caused by pollutants, it is important to predict their behaviour after
release and to monitor any damage caused.

2(a)  Describe how the following help to reduce pollution.

2 (a) (i) Critical Pathway Analysis

(2 marks)

2 (a) (i) Critical Group Monitoring
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3(d)  Explain how features of the environment may affect the dispersal of atmospheric
pollutants.
[4 marks]
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3 Some toxic materials cause no harm at low doses because they can be fully excreted, but
higher concentrations may cause harm,

“The graph shows the survival of the marine mollusc Mytilus edulis when exposed to
different concentrations of a copper sulphate solution under laboratory conditions.

-e—

%-

EEE]

80

0
#\ N
60
Survivors/

% 50-
o \

30
N

20

1.0 ppm
0 20pm
50
o S Opom
T 2 3 0
Time/weeks

3 (@ () Estimate the percentage of the population surviving afler 3 weeks when exposed
100.5 ppm solution.

Survival
(1 mark)
3 (1) (i) Fstimate the concentration of solution that would kill 50 % of the molluscs in
two weeks.
Concentration = . ppm

(1 mark)

3 (b) Outline the gencral biochemical cffect by which almost all toxins causc harm.
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1

The table includes descriptions of some pollutant properties.

Complete the table by selecting the appropriate properties from the list below.

Acute

Chronic
Bioaccumulation
Biomagnification
Synergism
Mutagenic
Teratogenic
Mobility
Persistence
Toxicity
Neurotoxin

Description of pollutant property

Property

Effects which occur over long time periods

Alters the structure of DNA

Causes birth abnormalities without causing
mutations

Concentration increases as it is stored in
the body

Concentration increases as it passes along,
the food chain

(5 marks)




image9.png
3 The table shows how the concentration of the heavy metal mercury increased along a food
chain following a pollution incident in which 5kg of mercury spilled into a lake.

Location of Mercury concentration Mass of material
mercury in food mercury which contains
chain vy ppb (parts per concentration 1g of mercury
billion) in tissue or /kg
water/ gkg"
Heron egg 4800 0.0048 208
Heron adult 3000 0.0030 333
Large fish 0.0006 1667
Small fish 98 0.000098 10 200
Zooplankton 14 0.000014 71430
Phytoplankton 2 0.000002
Water 0.01 0.00000001 100 000 000
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Use the information in the table to fill in the blank spaces.
Show your working.

(2 marks)
‘What mass of large fish will lead to 1 g of mercury being stored in the tissues of adult

herons? Assume 50 % of the mercury ingested by the herons is absorbed and stored.
Show your working.

(2 marks)
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3 (c) Describe the likely effects of the mercury on the herons.

(2 marks)

3 (d) Outline the properties of pollutants which make concentration along food chains
likely.

(2 marks)

3 (e) Explain how the severity of the pollution caused by pollutant discharges may be
affected by the features of the water body.

(2 marks)
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Figure 2 shows the area around an old open-cast lead mine and the sampling sites in

a study of soil contamination.

Figure 2
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It was expected that there would be considerable variation in the results for different

parts of the area, with some localised higher concentrations.

Suggest how a preliminary study may have been used o select a suitable distance

between sample sites.

[1 mark]
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4 (b)

4

Suggest how the collection of soil samples may have been standardised.

[2 marks]

In an experimental area, phytoremediation of the contamination was attempted using
plants that absorb lead. If the plants absorbed and concentrated the lead, they could
be harvested and disposed of in a location where the lead would not cause pollution.

Table 2 shows the lead content in the dry biomass of the harvested plants.

Table 2
Load content / mg lead por kg of plant tissue

Plant number Plant species A Plant species B

1 05 704

2 659 502

3 702 709

) 584 663

5 67.5 69.2

6 69.4 721

7 63.0 617

8 721 68.4

9 66.3 74.0

10 64.2 68.1

Mean 65.75 68.13

Standard deviation 4.325 4.145

4(c) () Whatinformation is provided by calculating the standard deviation?

[1 mark]
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4(d)  Outline how, other than by phytoremediation, the risk of lead contamination of
local rivers may be reduced.
[3 marks]

4(e)  Why would there be cause for concer if lead entered public drinking water supplies,
even at low levels?
[2 marks]





image15.png
3 The photograph shows an area used to test aircraft engines at an airport.

The test area is surrounded by acoustic screens and is located away from nearby
housing.

3(a)  Outline two other ways in which airport noise pollution is reduced.

’

(4 marks)
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3(b)  The table shows the mean test scores found during a study of the effect of
noise levels on the educational performance of about 11000 Year 6 children.

<540 54.0- |57.0- (60.0- (63.0—|66.0—(69.0 -
569 | 599 | 629 | 659 | 689 | 719

English 604 | 562 | 502 | 562 | 603 | 559 | 539
Mean  Vathematics 464 | 438 | 448 | 450 [ 438 | 431 | 356
sT::- Speling 66 | 64 | 64| 66| 68| 67 | 54

Creative writing | 21.6 | 209 | 21.3 | 202 | 220 | 205 | 215

3 (b) (i) Use the flow diagram to select a suitable test to assess the statistical significance of the
effect of noise on educational performance in English.
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(1 mark)

3 (b) (i) It was concluded that the relationship between noise levels and performance in

mathematics was statistically significant at the p = 0.05 level, but that the relationship
between noise levels and creative writing was not.

Explain what is meant by the term statistically significant at the p = 0.05 level.

(1 mark)
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All scientific studies should be planned to use standardised techniques that produce
reliable results.

‘Suggest other variables that should be taken into account to assess whether the results
‘were only caused by exposure to noise.
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7 The continued increase in air travel is a very controversial issue. Heathrow Airport, west
of London, is an important source of noise nuisance. Great efforts have been made to
control noise emissions.

Aircraft operations are given values called Quota Counts (QCs), based on their
noise levels.

Table 2 shows the Quota Counts (QCs) for particular noise ranges.

Table 2
Noise Level / dB Quota Count (QC) Night flights permitted?
>101.9 16 No
99 -101.9 8 No
96 - 98.9 4 Yes
93 - 959 2 Yes
90 - 929 1 Yes
87 - 899 0.5 Yes
84 - 86.9 0.25 Yes
<84 exempt Yes

7(a)  Suggestwhy the QC doubles for each 3 dB increase in noise level.

[1 mark]
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7 ()

The noise emissions for each type of aircraft are given two QCs, one for landings and

one for take-offs.

Table 3 shows the landing and take-off QCs for a range of aircraft types.

Table 3

Aircraft type QC landing QC take-off
Airbus A320 family 025-05 05-1
Airbus A380 05 2
Boeing 737 Classic 1 025-05
Boeing 747-400 2 4
Boeing 747-8 1 2
Boeing 757-200 025 05
Boeing 767-300 1 1-2
Boeing 777-200ER 1 2
Embraer 145 025 025

7 () ()

7 (b) (i)

The number of night landings and take-offs at Heathrow Airport is limited to a total of

5800 per year.

The total permitted QC for all night flights at Heathrow Airport is 9180 per year.

Calculate the maximum number of night take-offs per year that would be permitted for

the following aircraft.

Boeing 747400 .

Boeing 757-200 .

Suggest how the QC system encourages airlines to buy quieter aircraft.

[2 marks]

[1 mark]
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7(c)  Figure 5 shows how aircraft noise emissions have changed as new aircraft designs
have been introduced.

Figure 5

Each = represents the introduction of a new aircraft design.
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Outline how one change in aircratt design has contributed to the trend shown in
Figure 5.

[2 marks]
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7(d)  Figure 6 shows chang
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7(d) () Describe the trends shown in Figure 6.
[1 mark]

7 (d) (i) Apart from changes in aircraft design, outiine the changes that may have resulted in the
change in noise exposure shown in Figure 6.
[2 marks]





image22.png
7(e)  Outline an experiment to investigate the effect of increasing distance from an airport on
the volume of aircraft noise detected.
[6 marks]





