3.4 Pollution Past Paper Questions Mark Scheme	old specification
June 2012

[image: ]
June 2013
[image: ]
[image: ]
[image: ]

[image: ]
June 2014
[image: ]
[image: ]
June 2015
[image: ]
[image: ]

June 2016
[image: ]
[image: ]
June 2017

[image: ]
[image: ]
June 2018

[image: ]
[image: ]
[image: ]
[image: ]





[image: ]






1

image2.png
Lawlprocedure

Details

Control of greenhouse gases/named greenhouse

Kyoto Protocol gaslcarbon/climate change
N Study of group of (public) most at risk (because of
Critical Group their lifestyle)
Monitoring (CGM) )
R source-related occupational workers]
Ban/controlireduction of ozone depletion/release of
Montreal Protocol ODSs/named ODS eg CFCs
» Predicting the movements of pollutants by studying
Critical Pathway environmental features such as winds, water currents
Analysis (CPA) sty
Landhil Tax Financial charges made for the disposal of waste in

landfill sites

Clean Air Act (1956)

Control of smoke pollution/smog/smokeless
fuels/smokeless zones/smoke control areas





image3.png
3(a)

Method;;
linked detail;; 2+2

eg
fight paths/no fly zones/airport location/buffer zone/aircraft activities
noise away from residential areas

fight timing

avoid sensitive times/not at night

(continuous) descent angle/CDA

avoid increase in power

named aerodynamic feature/fairings/moulded surfaces.
reduced turbulence

high bypass ratio jet engines/wide diameter jet

lower velocity exhaust gases

engine hush kits

‘mix exhaust gases with surrounding air

lighter aircraft

less powerful engines

acoustic walls/baffle mounds/embankments/trees
absorb/deflect sound

[R blocks]

double glazing

noise absorbed

[R blocks]

banfrestrict noisy aircraft

Concorde/named noisy aircraftiow bypass ratio jets.

3(b)i)

Spearman'’s Rank (Correlation Coefficient);

(b))

5% probability that the results were produced by chance/95% probability
that the results were not produced by chance;
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3(b)(iii)

Any other variables affecting whole groups;

eg
other pollutants eg lead

range of educational abilies.
quality of teaching

class resources

effect of peers

‘'socio-economic circumstances
learning environment

gender

length of previous study
temperature.

state of health

time of day
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4(a)(i)

More energylradiation released/absorbed/ionising events/free radicals
per unit time;

4(a)(ii)

Distance of travel from source;
alpha shorter/gamma longer;

OR

ease of penetration/absorption;

correct reference to alphalgamma;

OR

effect of ingestion of source on health risk;
greater increase for alpha radiation;

OR

fonising power;

alpha high/gamma low;

4(b)

10;

4(e)i)

Gonadic - sex/reproductive organs/ovariesitestes/egg/sperm/may affect
future generations;
somatic — general/any body cells/cancer/affects current organism;

A(c)il)

Timescale;
acute - short;
chronic - long;

MAX 2

4(d)

eg

vitrfication/encapsulation

cooling pond/water

(dried) powder

(solid) glass

Stainless steel container

concrete/other absorbing material

airlgas cooling (of separated high level waste)
deep burial

geologically/seismically stable area
hydrological isolation/impermeable rock/salt cavems

MAX 2





image6.png
4(a)

reducing/increasing distance (between sample sites) until results
provide variation;

4(b)

volume/mass;
depth;
shapelcore;

Max 2

4(c)i)

spread of values/variation about the mean;

4(c)(ii)

test;

4(d)

acid mine drainage/leachate (containing the lead)
Icollection/bundingltailings pond/pumping out mines/
(collection o) lead waste (spoil heaps)ivegetation buffer strips;
treatment details;;

eg
add limefnamed alkali/base
increase pHimore alkaline
precipitation/reduce solubility

caplimpermeable seal
electrolysis/precipitation/sedimentation
bacteria

reduce solubility

change oxidation state

absorption

membrane adsorption

4(0)

bioaccumulation/biomagnification/liposoluble/persistent;
neurotoxin/nervous system damage/enzyme inhibition/
named organtissue damage/immune system compromised/
effect on unborn child;
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5(a)

DL

5(b)

anticyclonic system/high pressure;
low wind speed;

valley;

clear sky;

night time;

Max 3

5(c)

Differences:
involvement of sunlight/UV in photochemical smog;

incomplete combustion of named material for smoke smog

eg fossil fuel, coal, ol diesel, rubbish, wood;
combustion/vaporisation of vehicie fuel for photochemical smog;

details of process;;
SPMIPM10/SO; mixed in fog (smoke smog) [R unqualified
particles]

(unburnt) hydrocarbons/NO, (photochemical smog)
secondary pollutants/ozone/PANS (photochemical smog)

[A correct chemical equation for photochemical smog for 2 marks]

5(d)

CO,/S0,INO,/COHCs/radioactive waste/named pollutant not
released [R smoke]

and
named secondary fuel (eg electricity, hydrogen) for named use;
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7(a)

logarithmic (scale)/doubles (noise) volume;

7(b)(i)

747-400s 2295 flights; (9180/4)
757-200s 5800 flights;

(= max no of fights - not noisy enough to be restricted.

9180/0.5 > 5800)

7(b)(ii)

fewer flight restrictions/more flights;

7(c)

named design chan
effect on noise emissions;

eg
high bypass ratio engines/engine chevrons/hush kits
smooth mixing of exhaust gases and surrounding air
or
better brakes
no need to use reverse thrusters
or

more aerodynamic surfaces/wingletblended wing/undercarriage

fairing
less turbulence/vibration/thrust/power needed
or
lighter (materials)
smaller engines/less thrustpower needed

7(d)(i)

movements increase and population (affected) reduces;
[R negative correlation]

[R if data/values quoted are incorrect]

A correct values from graph but thousands omitted]

7(d)(ii)

flightpath changes;

steeper take-off;

continuous descent angle;

change in landing gear deployment;

engine tests location away from residential areas;
taxi areas away from residential areas;

acoustic walls/baffle mounds;

population movements/changes in residential areas;
ban noisy aircraft;

R night flight restrictions, double glazing, airport location]

max 2
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7(e)

transect over 500m-10000m;
8-20 sampling sites;
appropriate intervals (25-1000m);

avoidance of objects affecting noise transmission;
avoidance of other noise sources;

reference o wind;

timing of data collection related to flight operations;

repetitionlinterval between readings/peak level readings
o obtain
mean sound levels/representative results;

calibrated/standardised sound level meter;
ref to stats test to assess significance/Spearman'’s rank (correlation
coefficient);

reference to safety; eg ear protection

max 6
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3(a)

lead/mercurylorganochioride/ DD T/dieldrin/aldrin/PCB/dioxin/
named liposoluble pollutant;

able to cross cell membranes/enter cells/

stored in lipids/bioaccumulates in lipid:

3(b) | similarity -
both cause birth abnormalities/both can cause enzyme inhibition;
difference —
mutagenic effects may be inheritedteratogenic effects are not
inherited;
OR
‘mutagens change DNA/can cause cancerfteratogens do not
change DNA;
OR
mutations can occur at any timeteratogenic effect always before
birth;

3(c) | identify members of public most at risk due to lifestyle/named
feature of lfestyle;
if they are safe, so is everyone else;
[R non-human effects, reference to workers]

3(d) | environmental feature and how it affects pathway;;

eg
wind velocity — distance travelled

wind direction — dispersal

temperature - rate of degradation

precipitation/humidity — pollutants dissolved/agglomerated/
hygroscopic nuclei

presence of other pollutants ~ chemical reactions/synergism

presence of UV light/sunlight ~ photodegradation/chemical
reactions

topography/basin shape/temperature inversion — reduce
movement away from source/shelter

presence of vegetation ~ interaction with cuticles/bark





image11.png
2(a)

suitable (equal) time intervals (for annual mean) minimum monthly;
transects (in known directions) from turbines;
range of (transect) directions (minimum 3);
ref to distance between readings/number of readings/
suitable transect length;
grid of sampling sites;
calibrated sound level meter/same sound level meter;
sound level meter same distance from the ground/same direction;

max 4

2(b)

site selection so that:
named infrastructure feature avoided;;
eg
aircraft flight paths/shipping lanes
radarlradio interference
interference with fishing
named ecological impact reduced;;
eg
bird strikes
bat deaths
cetacean disturbance
important ground vegetation
ecologically protected areas

named impact on humans reduced;
eg
Tow aesthetic impact near residential areas
low aesthetic impact in scenic areas
low noisefflickering nuisance

impact on hydrology avoided;

max 4





image12.png
2(c)

named method and how it reduces transport noise pollution;
eg
Road noise
named road surface/chipped rubber/porous tarmac —
‘absorb noise
acoustic barriers/embankments/fences/trees/double glazing —
‘absorbldeflect noise
exhaust pipe baffles — smooth air flow
acoustic insulation around engine — absorb noise
vehicle routing — away from residential areas
aerodynamic vehicle design — reduce turbulence
traffic free-flow systems — reduced speed changes
named feature of quiet vehicle — low noise emission

Aircraft noise

airport location/taxi areas/engine test area — away from
residential areas

acoustic insulation for homes/double glazing — absorb noise

baffle mounds/acoustic walls — deflect noise

aerodynamic design/undercarriage fairings/blended wing —
reduces turbulence

high bypass ratio engines/hush kits/chevron exhaust -
smooth exhaust flow

fight paths avoid urban areas — fewer people affected
constant/3° descent angle — reduces engine thrust increase.
fight time restrictions — reduce night noise
fines for excessive noise — encourage quiet operations
altitude limits — minimum alttude
landing intervals — reduced use of reverse thrusters
fight quotas - for very busy airports
banning noisy aircraft ~ named aircraft banned /

‘group of aircrafts banned

Railway noise

polished track - less vibration

reduced engine noise ~ better suspension

aerodynamic locomotive/pantograph ~ reduced turbulence
greased wheeltrack - reduced wheel squeal

composite brakes — reduced brake squeal

acoustic insulation for homes/double glazing ~ absorb noise

{award any point once only unless specific differences included]





image13.png
mutagens: DNA change;
teratogens: interference with DNA expression/
protein synthesis;
mutations can affect any cell/any time/
teratogens only affect sperm/egg/embryo;
mutations inheritedfteratogenic effect not inherited;
[R mutagens are inheritediteratogens are not inherited]

Max 2

2

members of the public;

[A ‘people’ if context is non-occupational exposure/
related to lfestyle]

most at risk (from pollutant after discharge into
environment);

exposed due to named lfestyle feature/
outdoor activity/food/water/location (that affects
exposure from source under investigation);

if critical group is safe, so are rest of population;

[R different risks based on health, age, gender,

pregnancy]
[R see if the critical group become ill

[R exposure by other sources, eg flying]

Max 3
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(bacterial/aerobic) digestion/decomposition/breakdown (of organic.
matter

5a depletes DO);
R eutrophication unless linked to decomposition of algae]
5 |deep waterliarge volume (for diluon):
[A reference to depth (of 27.5m) from map]
strong water currents (for dispersaldilution)/weak water currents/
direction of water currents (to prevent transport to sensitive
areas); Max 3
away from coasthumans;
not on fishing grounds;
low ecological importance/ot designated protected area;
presence of other pollutants;
5 [T named methods:
inked advantage;
linked disadvantage;;
kg
‘Anacrobic digestion:
advantage: methane production/reduction in volume/pathogens/
odours
disadvantage: slow/sensitivity of bacteria to toxins/
cost of specialist equipmenienergy for temperature control
Incineration:
advantage: reduction in volume/space for disposal Max4
disadvantage: loss of nutrient value/high energy input
Landfill:
‘advantage: low processing cost
disadvantage: high land use/pollution risk
Agricultural fortliser:
advantage: resource value of nutrientsireduced use of atiicial
fertiisers
disadvantage: toxin contamination, pathogens, eutrophication
Credit each advantage or disadvantage only once
5 |(formation of) methyl mercury/organic mercury/
named organic mercury compound;
absorbed more efficientl (into body)more is retained in food chain;
crosses membranes more effectively/crosses biood-brain barier/ | Max 2

liposoluble;

[R general description of bioaccumulation and biomagnification]





image15.png
no need for sophisticated/expensive equipment;

gives information about previous pollution/detects short-term peaks/
intermittent discharges;

avoids the need to monitor all pollutants associated with pH change;

measures impact not just level;

Max 3

6b

Standardisation of:
‘same et size/shape/mesh size;
work from downstream to upstream;
same time (for comparability);
range of times of year (for representative results);
same collection method/effort;
multiple samples at each site;
sampling site similarity/same depth/multiple sampling sites;

Max 3

6c

Use of a control (pH 7/neutralloptimum);

time period before checking;

range of pHs (minimum 3);

stated pH range (within range 4 to 7);

same variety/same species (of wheat)/genetically similar/
identical seeds;

seeds of same age;

large/ same number of seeds (minimum 10 per sample);

repetitions (3 or more)

control of pamed variable that could affect germination;

Max 4





image16.png
6(a)

28 (128-100)

6(b)

46; (47% of 9.8)

8(c)

cooling towers/heat exchangers/combined heat and power/CHP;
heat transfer to air/atmosphere/evaporation (in cooling tower);
[R reference to steam]
hot water for named use/glasshouses/district heating/
‘aquaculture;
description of how method works;

6(d)

differences

sewage:
contains available DOM/carbohydrates/lipids/proteins/
named organic substance

digestion/decomposition causes short term deoxygenation
high turbidity

toxins/cleaning chemicals

‘medicines/antibiotics/hormones

pathogens/named pathogen/waterborne disease/named
waterborne disease

inorganic nutrients:

includes NO;™/ POss™

leads to eutrophication/increase in algal populations (initally)

leads to named disease, eg (nitrates) possible carcinogen
(nitrates) methaemoglobinaemia/blue baby syndrome:
(nitrites) possible stomach cancer

6(e)

addition of iron sulfate/chloride/salt/alumiiime;
precipitation/sedimentation;

OR

bacterial absorption;
anaerobic conditions;





image1.png
2(a)(i)

(Prediction of) routes a pollutant will take;
[R distance of movement]

movement by winds/water/biotaffood chain;
predict areas at risk/sink/target control;

MAX 2

2(a)(ii)

(Monitor) people/members of the public most at risk(of exposure);
[R pollutant.related workers, more sensitive groups eg children and
elderly]

lifestyle/occupation/outdoor recreation/location/source of food/source of

water;
(if crtical group safe) others are safe;

MAX 2

2(b)

Sensitivity (of organisms) to pollution;
named pollutant;

named biotic index/Tren/BMWP;

fong timescale monitoring;

range of species with different sensitivities/tolerance;
lichens/aquatic invertebrates/named taxon;
presence/absence;

abundance (as indicator of pollution);

size/state of healthireproductive structures/appearance;

easy to find/catch;
normally abundant (if no pollution);
easy to identify;
normally present;

evenly distributed;

standardised substrate/aspect;

size of sample area;

sample locations (range of pollution levels, above/below source);
calculation of scale/index;

MAX 6





