
SECTION 1 — 66 marks 

Attempt ALL questions 
MARKS 

1. (a) The food web shows some of the organisms in the tundra ecosystem.

(i) State the source of energy for the food web. 1 

Example 1

Example 2 

(ii) Identify one herbivore from the food web. 1 

Example

(iii) Explain why there are arrows pointing both towards and away from the
arctic fox. 2 

Example 1

Example 2 
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   Example 3 

  
  (iv) Suggest how the snowy owl and rough-legged hawk avoid competition for 

the arctic hare. 
 

1 
 

   Example 1 
 

  
   Example 2 

  
 (b) The image shows a stoat.  
    

 
 

  A team of scientists used the capture-mark-recapture method to estimate the 
stoat population. 
 
During the first trapping session they captured 12 stoats and marked them. The 
marked stoats were then released. 
 
During the second trapping session 15 stoats were captured, 5 of which were 
already marked. 
  

  (i) Suggest a way in which the stoats could be marked by the scientists. 
 

1 
 

   Example 1 

  
   Example 2 
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  (ii) Calculate the estimated stoat population using the formula 
 

 MCN
R

=  

 
where    N is the estimated stoat population 
             M is number captured in the 1st trapping session 
             C is the number captured in the 2nd trapping session 
             R is the number of marked stoats in the 2nd sample. 
 

1 
 

     
 (c) The coat colour of the stoat changes from brown in the summer to white in the 

winter. 
  

  (i) Suggest an advantage to the stoat of this colour change. 1 
 

   Example  

 
  

  (ii) State the term used to describe a feature, such as colour change, which 
allows the stoat to live successfully in its habitat. 
 

1 
 

   Example  

 
 

  (iii) Increasing temperature in the stoats’ habitat is causing a reduction in 
snowfall. 
 
Suggest an impact on the stoat caused by a reduction in snowfall. 
Explain your answer. 
 

2 
 

   Example 1 
 

  
   Example 2 
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   Example 3 
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  MARKS 
 

2.  It is estimated that one in every six children does not have access to clean water. 
According to the United Nations Children’s Fund (UNICEF) about 1·5 million 
children worldwide die every year from waterborne diseases such dysentery, 
cholera, and salmonellosis. Most of these children live in developing countries that 
do not have access to a clean water supply. 
 
If everyone who did not have access to a clean water supply boiled their drinking 
water such deaths could be avoided. It is usually a lack of fuel for boiling the water 
that forces people to drink water that is unsafe. 
  

 (a) Using information from the passage, name a disease that can be spread 
through water supplies. 
 

1 
 

  Example  

 
  

 (b) Suggest two reasons why families might lack fuel for boiling water. 2 
  Example 1 

  
  Example 2 

 
 

 (c) The Jompy Boiler, an innovation by a Scottish plumber, could reduce the 
number of people drinking contaminated water. It takes the form of a tightly 
coiled metal tube that sits over a fire. 
 
Cold, contaminated water goes in one end of the tube and as it moves through 
the coil is heated to boiling point. This kills waterborne diseases. Boiled, clean 
water comes out of the other end of the tube. While it is being used, a cooking 
pan may be placed on top of the coil. 
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  (i) The Jompy Boiler can produce clean water at a rate of 1 litre per minute. 
 
Each person requires 3 litres of clean water for drinking and cooking per 
day. 
 
Calculate how long it will take to produce enough clean water for a family 
of 5 for 1 week. 
 

2 
 

   Example 1 
 

 
   Example 2 

  
  (ii) Suggest how the Jompy Boiler can help contribute to sustainable 

development. 
 

1 
 

   Example 1 

  
   Example 2 

  
   Example 3 

  
 (d) The quality of water in Scotland is monitored.  

 
Name the national organisation responsible for monitoring water quality in 
Scotland. 
 

1 
 

  Example  

  
 (e) Give one way in which you could reduce water use in the home. 

 
1 
 

  Example 

 
 

 
   MARKS 
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3. There are 8 million pet dogs and 9 million pet cats in the UK. 
  

 (a) Like people, pets also have a carbon footprint. 
 
State what is meant by the term carbon footprint. 
 

1 
 

  Example 1 
 

  
  Example 2 

  
  Example 3 

  
 (b) A pet’s annual ‘ecological footprint’ can also be measured. This is the area of 

land needed to support a pet. The units of an ecological footprint are global 
hectares (gha). 
 
A cat has an annual ecological footprint of 0·15 gha, which is about the same 
as is needed for a small car. Smaller pets such as a goldfish (0·00034 gha), 
hamster (0·014 gha), and a budge (0·007 gha) have much less impact on the 
environment. 
  

  (i) Complete the table to show the annual ecological footprints of the pets 
mentioned by 
• adding appropriate headings 
• arranging the pets in order from smallest to largest annual ecological 

footprint 
• completing the annual ecological footprint for each pet. 

 
3 
 

  Example 1 
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  Example 2 

 
  

  (ii) A border collie needs 280 kg of dog food per year. 
 
One kilogram of dog food requires 0·003 gha to produce. 
 
Calculate the ecological footprint of the border collie. 
 

1 
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   MARKS 
 

4. The Kelpies are horse-head sculptures made from stainless steel. Each Kelpie is  
30 metres high and weighs 300 tonnes. 
 
Stainless steel is a mixture of iron and other elements. 
  

  

 
 

 (a) Name one use of iron other than for sculptures. 
 

1 
 

   
 

Example 1 

  
   Example 2 

  
 (b) (i) The iron used to make stainless steel sculptures was extracted from iron 

ore. 
Describe the formation of iron ore. 
 

2 
 

   Example 1 
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   Example 2 

  
  (ii) Name the industrial equipment used to process the iron from iron ore. 

 
1 
 

   Example  

  
     
 (c) The percentage of iron in stainless steel can vary. It can range from 90–95% of 

the total mass. 
 
Calculate the maximum mass of iron contained in both the Kelpies. 
 

1 
 

  Example 1 
 

 
  Example 2 

 

  
 (d) Scale models of the Kelpies were made. These are transported around the 

country and displayed to encourage people to visit the full size sculptures. 
 
The models are made on a 1:10 scale. 
  

  (i) Calculate the height of the scale model Kelpies. 
 

1 
 

    
 

  (ii) Describe one environmental impact of transporting the scale model Kelpies. 
 

1 
 

   Example 1 
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   Example 2 
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  MARKS 
 

5. The Cairngorms National Park in Scotland contains several Sites of Special 
Scientific Interest (SSSIs). 
  

 (a) State one reason why an area may be designated as a SSSI. 
 

1 
 

  Example 1 

 
  

  Example 2 

  
    
 (b) The Cairngorm National Park has a range of terrestrial and aquatic 

environments. Many people visit, live and work in the Cairngorms. Some of 
these stakeholders are identified in the diagram. 
  

   

 

 
  (i) Using the diagram, identify two stakeholders who may come into conflict 

and suggest two reasons why conflict may occur between them. 
 

2 
 

   Example 1 

  
   Example 2 
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  (ii) Describe how these conflicts could be reduced. 
 

2 
 

   Example 1 
 

  
   Example 2 

  
   Example 3 
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 (c) The graph shows the number of visitors to the Cairngorm National Park over a 
5 year period. 
  

   

 
 

  Calculate the percentage increase in visitor numbers from 2009 to 2014. 
 

2 
 

   Example 1 
 

 
   Example 2 
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 (d) The table provides information about some of the species found in the 
Cairngorms. 
  

   

 
 

  (i) From the table, identify an omnivore. 
 

1 
 

     
  (ii) Red deer are hunted in the Cairngorms. 

 
Suggest a reason for and a reason against hunting as a sustainable 
activity. 
 

2 
 

   Example 1 
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   Example 2 

  
  (iii) 

 
 

After many years of decline, golden eagles and pine martens are 
increasing in numbers. 
 
Suggest how human activities may have contributed to this increase in 
numbers. 
  

   Example 1 

 
  

   Example 2 

  
     
  (iv) The Cairngorms include large areas of forest. 

 
Explain the differences between native and plantation forestry. 
 

2 
 

   
 
 

Example 1 

  
   Example 2 

  
  (v) Name the national organisation with responsibility for conservation and 

education about environments such as the Cairngorms. 
 

1 
 

   Example 
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   MARKS 
 

6. The Scottish Government has set a target for 100% of Scotland’s electricity to be 
produced by renewable sources. 
 
The construction of wind farms is one way that the Scottish Government is planning 
to meet this target. 
  

 (a) Describe the energy change in a wind turbine. 
 

1 
 

  Example  

  
 (b) Suggest one benefit to the environment of wind farms. 

 
1 
 

  Example 1 

  
  Example 2 

  
 (c) Wind farms can be located on land or offshore. The largest wind farm is being 

constructed off the coast of Scotland. It will eventually provide one million 
households with electricity. 
  

  (i) There are 2·5 million households in Scotland. 
 
Calculate the percentage of Scottish households that the offshore wind 
farm will provide with electricity. 
 

1 
 

    
 

  (ii) Suggest two advantages of locating the wind farm offshore. 
 

2 
 

   Example 

  
 (d) Some people disagree with siting the wind farm off the coast of Scotland. 

 
From the list below underline one group of people who might disagree with 
siting the wind farm off the coast of Scotland and suggest a reason why they 
might disagree. 

1 
  Example 

  
 (e) Name a non-renewable source of energy used for generating electricity. 

 
1 
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  Example  

 
  

  

National 5 Environmental Science Question Paper 2021 Candidate evidence

SQA | www.understandingstandards.org.uk 18 of 36



  MARKS 
 

7. The Pentland Firth tidal power plant will be the biggest tidal turbine plant in Europe. 
  

  

 
 

 (a) State three factors that need to be taken into consideration when deciding 
where to site a tidal power plant. 
 

3 
 

  Example 1 

  
  Example 2 

 
 
 
 
 
 
 
 
  

 (b) Suggest one environmental and one economic impact on the local area arising 
from the use of a tidal power plant. 
 

2 
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  Example 1 
 

  
  Example 2 
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  MARKS 
 

8. (a) The diagram shows a section of the Earth’s crust. 
  

  

 
 

  (i) Complete the table by naming the rock type that will form at each location. 
 
Choose from igneous, sedimentary, and metamorphic. 
 

3 
 

     
  (ii) The sand at position B will eventually turn in a porous rock. 

 
Give two reasons why the rock formed in this area will contain water. 
 

2 
 

   Example 1 
 

  
   Example 2 
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 (b) A glen in the Scottish Highlands has a very wet climate. Temperatures often 
drop below freezing point, especially during the night. 
  

  

 

 
  (i) Name two weathering processes that will affect the cliff faces on the sides 

of the glen. 
 

2 
 

   Example 1 

 
  

   Example 2 

 
  

   Example 3 

  
     
  (ii) The Scottish Government sends geologists to inspect the north facing cliff 

before the start of every winter. 
 
Suggest two reasons why this is necessary. 
 

2 
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   Example 1 

  
   Example 2 

 
  

   Example 3 
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SECTION 2 — 20 marks 
Attempt ALL questions 

 
Settlement X lies at the estuary of a major Scottish river, and sits on one of the largest shingle 
complexes in Britain. The shingle complex comprises rock debris continuously transported by the 
river from the Cairngorm Mountains since the last ice age, deposited as rounded stones in the 
river mouth. Sea level rise at the end of the last ice age flooded the estuary, leaving behind 
extensive deposits of shingle on the land surface as sea level fell again. 
 
The shingle complex is constantly shaped by river and coastal processes. Shingle transported by 
river down to the estuary is moved westwards by coastal currents. Currently, the shingle complex 
extends 1 km inland and 8 km along the coast. The shingle banks closest to the shore have long 
provided protection to coastal communities, including Settlement X, against high tides and 
storms. 
 
The shingle complex, the river, and the estuary are exceptional sites in their own right, and also 
as an integrated system. Two SSSI designations are in place, on account of the 
geomorphological nature of the shingle plus the range of specialised species it supports. 
Geomorphology refers to the formation and structure of a landform, such as the shingle banks. 
 
Tourism brings valuable revenue to the area. Large numbers of wildlife enthusiasts visit the 
estuary each year, while the river supports salmon fishing, distilleries, canoeing and rafting 
companies, and local communities along its length. Golf courses sit on either side of the river, 
and hotels and B&Bs offer food and accommodation. 
 
Sea level change and an increase in storm events over the last few decades have 
significantly eroded the shingle banks closest to the shore. In storm events, waves  
‘over-top’ the banks, and have broken through them on occasion. Such events are now occurring 
almost annually and are also increasing in intensity. At the same time, the shingle banks are 
under threat from behind, due to increased precipitation affecting the river’s flow rate and volume. 
 
A team of coastal engineers has been commissioned to assess options for protection of the 
shingle complex and communities located behind them. 
 
Using the information provided here and in the supplementary source booklet, as well as your 
knowledge of environmental science, attempt the following questions. 
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  MARKS 
 

1. The UK Climate Change Risk Assessment (2017) lists risks linked to changes in 
temperature that are particularly likely to impact on Scotland (Source D). 
 
The ‘warming stripe’ diagram is a visual representation of changes in 
temperature measured in Scotland between 1884 and 2019. Each stripe 
represents the average temperature in Scotland over a year. Blue lines 
represent cooler than average temperature and red lines represent warmer than 
average. The darker the line, the more the temperature differs from the average. 
  

  

 
 

 (a) Describe the overall trend shown in the diagram. 
 

1 
 

  Example  

 
  

 (b) Freshwater drawn from the river is used by local communities and industries. 
 
Suggest one way that climate change might affect water quality. 
 

1 
 

  Example  
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  MARKS 
 

2. The sea lamprey is one of the species designated under the river’s SSSI (Source 
C). 
 
The sea lamprey is a jawless, eel-like vertebrate. 
 
The juvenile and adult forms have a sucker-like mouth, lined with rows of sharp 
teeth. 
 
Sea lampreys are able to survive in both freshwater and saltwater at different 
stages of their lifecycle. 
 
The lifecycle stages are largely driven by water temperature. 
  

  

 
 

 Sea lamprey requirements: 
• minimal obstructions likely to prevent migration up or down a river 
• good quality water 
• clean sand and gravel areas for spawning 
• silt for larvae to burrow into 
• supply of organic matter for filter feeding by larvae 
• plentiful supply of host fish for juveniles 

  
 (a) Newly-hatched sea lampreys are filter-feeders that consume algae and dead 

organic matter found on river bottoms. 
 
State the term used to describe an organism that feeds on dead organic 
matter. 
 

1 
 

  Example  
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 (b) Explain why juvenile sea lampreys require a plentiful supply of fish in the area. 
 

1 
 

  Example 1 

  
  Example 2 

 
  

 (c) Explain one way that climate change could impact significantly on sea lamprey 
survival. 
 

2 
 

  Example 1 

  
  Example 2 

 
  

  Example 3 
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  MARKS 
 

3. A forestry plantation covering 818 hectares of the shingle complex was leased to 
the national organisation responsible for forestry management, in the late 1930s. 
Planting with trees helps stabilise large areas of the shingle. 
  

 (a) The table shows the proportion of land within the plantation covered by 
different tree species. 
  

   

 
 

  (i) Complete the table by calculating the area planted with Corsican pine, 
rounded to the nearest hectare. 
 

1 
 

   Example 

  
  (ii) Using information from the table, draw a bar graph to show the percentage 

of land covered by the different tree species present in the plantation. 2 
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 Example 

 
 
  

  (iii) Part of the plantation lies within a SSSI. Forestry and Land Scotland (FLS) 
is required to prepare a conservation management plan for this area. 
 
Name the national organisation that will advise FLS on best conservation 
practice within the SSSI. 
 

1 
 

     
  (iv) The conservation management plan includes a requirement for the 

periodic requirement of gorse from the shingle. Gorse is an extremely 
hardy, evergreen, prickly, native shrub. 
 
Suggest why there is a need to remove the gorse from the shingle 
complex. 
 

1 
 

   Example 1 

  
   Example 2 
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 (b) (i) The shingle consists of well-rounded, resistant rocks that have been 
transported up to 170 km by the river, from the Cairngorm Mountains. 
 
Explain why the shingle is well-rounded on arrival at the estuary. 
 

2 
 

   Example 1 

 
  

   Example 2 

 
  

  (ii) Describe how the rounded nature of the rocks will impact on the porosity of 
the shingle. 
 

1 
 

   Example  
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  MARKS 
 

4. A review of coastal engineering options for the estuary was carried out in 1996. 
 
The estimated costs of the coastal engineering options in 1996 are shown in Source 
E. 
 
The graph in Source F shows that £100 in 1996 was equivalent to £196 in 2020, when 
adjusted for inflation. 
 
Calculate the increase in the estimated cost of the most expensive option shown in 
Source E between 1996 and 2020. 
 

2 
 

  
  

5. A do-nothing scenario could have serious consequences for the area, but coastal 
engineering is hugely expensive. The local authority must decide whether to 
implement coastal engineering in this area. 
 
Using evidence from the sources and your knowledge of environmental science, 
decide whether coastal engineering should be implemented in this area. 
 
Justify your answer. 
 4 

 Example 1 

 
  

 Example 2 
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 Example 3 

 
 

 
  

National 5 Environmental Science Question Paper 2021 Candidate evidence

SQA | www.understandingstandards.org.uk 32 of 36



  MARKS 
 

 SECTION 3 — 14 marks 
 

Questions 10 and 11 each contain a choice 
  

Write your answers to questions 10 and 11 on the following pages. 
You may use diagrams where appropriate. 
  
10. A The image shows some of the activities on a farm. 

  
   

 
 

  Choose activities associated with the image and 
• describe ways that the activities can cause damage to the environment 
• discuss the potential solutions for reducing the damage. 7 

   
OR 
  

 B Scotland’s fish stocks are of valuable economic importance. 
Discuss ways in which fish stocks can be conserved. 7 

   
 
  

11. A The atmosphere contains approximately 80% nitrogen. 
Describe the nitrogen cycle and its role in sustaining life on Earth. 7 

   
OR 
  

 B Carbon is an element found in all living things. 
Describe the carbon cycle and its role in sustaining life on Earth. 7 
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10 A Example 1 

 
  

  Example 2 
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10 B Example  

 
  

11 A Example 1 
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  Example 2 

 

 
 

11 B Example  
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