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INTRODUCTION
This Delivery Guide has been developed to provide practitioners with a variety of 
creative and practical ideas to support the delivery of this qualification. The Guide 
is a collection of lesson ideas with associated activities, which you may find helpful 
as you plan your lessons. 

OCR has collaborated with current practitioners to ensure that the ideas put forward in 
this Delivery Guide are practical, realistic and dynamic. The Guide is structured by learning 
outcome so you can see how each activity helps you cover the requirements of this unit. 

We appreciate that practitioners are knowledgeable in relation to what works for them 
and their learners. Therefore, the resources we have produced should not restrict or 
impact on practitioners’ creativity to deliver excellent learning opportunities. 

Whether you are an experienced practitioner or new to the sector, we hope you find 
something in this guide which will help you to deliver excellent learning opportunities. 

If you have any feedback on this Delivery Guide or suggestions for other resources you 
would like OCR to develop, please email resources.feedback@ocr.org.uk. 

Unit 16 Waste management

LO1 Understand how to manage waste 

LO2 Understand how to manage air emissions 

LO3 Understand how waste water is managed 

LO4 Be able to test air and water emissions

To find out more about this qualification, visit the OCR website.

OPPORTUNITIES FOR ENGLISH AND 
MATHS SKILLS DEVELOPMENT AND WORK 
EXPERIENCE 
We believe that being able to make good progress in English and maths is essential to 
learners in both of these contexts and on a range of learning programmes. To help you 
enable your learners to progress in these subjects, we have signposted opportunities for 
English and maths skills practice within this resource. We’ve also identified any potential 
work experience opportunities within the activities.  These suggestions are for guidance 
only. They are not designed to replace your own subject knowledge and expertise in 
deciding what is most appropriate for your learners.

 English    Maths   Work

Please note 
The activities suggested in this Delivery Guide MUST NOT be used for 
assessment purposes. The timings for the suggested activities in this Delivery 
Guide DO NOT relate to the Guided Learning Hours (GLHs) for each unit. 

Assessment guidance can be found within the Unit document available from  
http://www.ocr.org.uk/. The latest version of this Delivery Guide can be downloaded 
from the OCR website..

UNIT AIM

Waste management is the collection, transport, processing or disposal of waste materials, 
usually ones produced by human activity, in an effort to reduce their effect on human 
health or local aesthetics or amenities. The aim of this unit is for you to develop knowledge 
and understanding of management of solid waste, air emissions and water discharges and 
to gain an understanding of the processes used by people in industry to minimise waste.

You will carry out air and water tests safely using industry scientific techniques. You will 
collect and analyse your own data..

2016 Suite
• New suite for first teaching September 2016
• Externally assessed content
• Eligible for Key Stage 5 performance points from 2018
• Designed to meet the DfE technical guidance

mailto:resources.feedback%40ocr.org.uk?subject=
https://www.ocr.org.uk/Images/260793-cambridge-technicals-laboratory-skills-level-3-summary-brochure.pdf
https://www.ocr.org.uk/Images/260793-cambridge-technicals-laboratory-skills-level-3-summary-brochure
http://www.ocr.org.uk/
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This unit (Unit 16) Title of suggested activity Other units/LOs

LO1 What is waste? Unit 14 Environmental management LO2 Be able to identify pollution in the environment
LO4 Understand environmental management assessments

Solid waste legislation Unit 14 Environmental management LO3 Understand how legislation, regulation and agreements impact on managing natural and built 
environments

Solid waste minimisation strategies Unit 14 Environmental management LO4 Understand environmental management assessments

LO2 Sources, types and effects of air pollutants Unit 14 Environmental management LO2 Be able to identify pollution in the environment

Air pollution legislation Unit 14 Environmental management LO3 Understand how legislation, regulation and agreements impact on managing natural and built 
environments 

LO3 Water pollutants and their effects Unit 14 Environmental management LO2 Be able to identify pollution in the environment

LO4 Planning and environmental investigation Unit 13 Environmental surveying LO3 Be able to use field and laboratory techniques to conduct environmental investigations

Planning sampling, analysis and carrying 
out risk assessment

Collecting samples and carrying out 
fieldwork

Unit 2 Laboratory techniques LO1 Understand the importance of health and safety and quality systems to industry

Unit 13 Environmental surveying LO3 Be able to use field and laboratory techniques to conduct environmental investigations

Analysis in the laboratory Unit 2 Laboratory techniques LO1 Understand the importance of health and safety and quality systems to industry
LO2 Be able to separate, identify and quantify the amount of substances present in a mixture
LO3 Be able to determine the concentration of an acid or base using titration
LO5 Be able to identify anions and cations in samples

Unit 3 Scientific analysis and reporting LO6 Be able to use modified, extended or combined laboratory techniques in analytical procedures
LO7 Be able to record, report on and review scientific analyses

Unit 10 Testing consumer products LO3 Be able to use quantitative titration techniques on consumer products
LO4 Be able to use extraction and separation techniques on consumer products

Unit 13 Environmental surveying LO3 Be able to use field and laboratory techniques to conduct environmental investigations

Analysis, collation and evaluation of results Unit 3 Scientific analysis and reporting LO1 Be able to use mathematical techniques to analyse data
LO2 Be able to use graphical techniques to analyse data
LO4 Be able to analyse and evaluate the quality of data
LO5 Be able to draw justified conclusions from data
LO6 Be able to use modified, extended or combined laboratory techniques in analytical procedures
LO7 Be able to record, report on and review scientific analyses

Unit 10 Testing consumer products LO4 Be able to use extraction and separation techniques on consumer products
LO5 Be able to test the effectiveness of consumer product tests

Unit 13 Environmental surveying LO4 Be able to analyse and present environmental survey findings

Fieldwork presentation Unit 3 Scientific analysis and reporting LO4 Be able to analyse and evaluate the quality of data
LO5 Be able to draw justified conclusions from data
LO7 Be able to record, report on and review scientific analyses

Unit 13 Environmental surveying LO4 Be able to analyse and present environmental survey findings

The Suggested Activities in this Delivery Guide listed below have also been related to other Cambridge Technicals in Applied Science units/Learning Outcomes (LOs).  This could help with 
delivery planning and enable learners to cover multiple parts of units.

RELATED ACTIVITIES
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KEY TERMS
Explanations of the key terms used within this unit, in the context of this unit

Key term Explanation

Activated sludge treatment Involves treating contaminated municipal or industrial wastewater with a mass of micro-organisms in the presence of air to break the pollutants 
down into carbon dioxide, water and other inorganic substances. 

Aerobic In the presence of oxygen – refers to a biological process.

Ambient air monitoring Measurements of outdoor air quality close to ground level, away from direct sources of pollution.

Anaerobic In the absence of oxygen – refers to a biological process.

Biochemical oxygen demand (BOD) The amount of dissolved oxygen needed by biological organisms to break down organic material present in a given water sample aerobically at a 
certain temperature over a specific time period.

Biodegradability The extent of the ability of the substance to be decomposed by living organisms.

Biodegradable Able to be decomposed by living organisms – applies to materials.

Chemical oxygen demand (COD) An analytical test carried out on water that measures the equivalent amount of oxygen required to chemically oxidize organic compounds 
present in the water.

Composting A natural biological process that transforms kitchen/garden/food waste into a valuable and nutrient rich product which may be used as a fertiliser.

Consent to discharge Official permission (as a result of an application for a permit) to let aqueous waste pass into controlled waters (or to a sewer) via a pipe/outfall. The 
discharge must conform to given specified conditions about the levels of pollutants (e.g. suspended solids).

Controlled waste Controlled waste is waste whose fate is controlled by UK law. Effectively, all waste is controlled waste. The level of control depends on the nature 
of the waste and therefore how hazardous it is.

Controlled waters Controlled waters are rivers, lakes and estuaries whose quality is controlled by UK law.

Cost benefit analysis An analysis of the benefits compared with the costs of a proposed modification/improvement to a process.

Discharge Allowing water and any substances it contains to pass from an organisation via a pipe/outfall to controlled waters or to sewer.

Discharge to sewer Allowing water and any substances it contains to pass from an organisation via a pipe/outfall to a sewer controlled by a water company.

Dissolved solids Dissolved solids are substances which form a residue when filtered water is allowed to evaporate. The mass of dissolved solids per dm3 of a water 
sample is sometimes called the ‘dissolved solids’.

Duty of care The ‘Duty of Care’ Code of Practice is a statutory document which explains how everyone who produces, carries, imports, keeps, treats or disposes 
of controlled waste, or as a broker or dealer, controls such waste can meet the legal duty set out in section 34 of Environmental Act 1990 to 
manage and transfer that waste correctly to enable its safe recovery or disposal without harming the environment. All waste holders are still 
required to comply with the statutory duty of care, and in doing so, they should have regard to the Code of Practice. 

Effluent The liquid (aqueous) waste passing from a process.

Emissions Waste that is released to air.

Environmental impact assessment An assessment of the extent to which a process/business operation affects the environment. Environmental impact assessment is a requirement 
of planning legislation.

Environmental permit Official permission for a business organisation to dispose of waste (solid, liquid/aqueous, gaseous). Businesses must apply for a permit. 
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Explanations of the key terms used within this unit, in the context of this unit

Key term Explanation

Eutrophication The process whereby excessive nutrients, especially nitrogen and/or phosphorus compounds, cause an accelerated growth of algae and higher 
forms of plant life. The result of eutrophication is an undesirable disturbance to the balance of organisms present in the water and to the quality of 
the water concerned. This can result in low biodiversity with reduction and changes in the range of species of water invertebrates and fish species 
present in eutrophic waters.

Filtration Removal of solids which are not dissolved by using a filter.

Gas A substance in which the particles are free to move independently of one another. Gaseous (in the form of a gas) emissions consist of separate 
molecules (in most cases) or atoms (in the case of noble gases).

Hazardous waste Waste which is harmful in some way (defined by legislation) and requires additional care in its disposal.

Heat recovery Using the heat from a combustion (or biological digestion) process. An example would be using a heat exchanger to transfer heat from 
combustion to water which is used in a piped heating system.

Incineration A large scale burning process. Such processes are generally highly regulated and the emissions must conform to strict limits.

Landfill A method of disposing of solid waste whereby the waste is effectively placed in a hole. There is strict control for the design of landfill sites.

Non-hazardous waste Waste which is not regarded as being dangerous.

Oxidation A reaction involving oxygen, in the context of waste management. Oxidation is more generally described as a chemical reaction that involves loss 
of electrons.

Particulate Usually used to describe emissions to air where the molecules/atoms/ions are not separate but grouped together to form small solid particles. 
Particulates are often categorised in terms of their size in microns.

PM10 and PM2.5 Particulate matter (PM) consists of particles of soot (carbon), metals or inorganic salts. If the size of the particles is less than or equal to 10 mm the 
matter is classified as PM10. Particles of less than or equal to 2.5 mm are classified as PM2.5. (1 mm is a micron = 1 millionth of a metre.)  

Point source A place where a pollutant is discharged to water or to the atmosphere by e.g. a pipe, stack or flue.

Pollutant A substance which is not naturally present.

Pollution Collective name for substances which are not naturally present in the medium/place. There is an inference that there are adverse effects from the 
substances being in that environment.

Primary research Research that is carried out by the researcher in person e.g. interviews with people in industry, observations and measurements of levels of waste 
carried out by the researcher.

Scrubber A piece of technological apparatus that removes (generally by chemical means) a substance from an emission stream.

Secondary research Research carried out by other people which is of interest e.g. data on tonnes of waste sent to landfill by a company, which the researcher has not 
measured personally. The researcher should be able to demonstrate that secondary research is valid and reliable.

Sedimentation Settling out of solid waste particles in a sewage treatment plant, lake or river.

Sewage Generally this is water containing waste which is carried away from a community or organisation. Domestic sewage contains faecal matter as one 
of its components.
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Explanations of the key terms used within this unit, in the context of this unit

Key term Explanation

Sewer A pipe which transports sewage.

Sludge Sludge is the term for the solids that settle out of sewage.

Suspended solids Suspended solids are solids which do not settle/sediment easily from water. They will make the water cloudy in appearance.

Transfer note Paperwork accompanying a consignment of waste.

Waste Unwanted material.

Waste hierarchy The ‘waste hierarchy’ ranks waste management options according to what is best for the environment. It gives top priority to preventing waste in 
the first place. When waste is created, it gives priority to preparing it for re-use, then recycling, then recovery, and last of all disposal (e.g. landfill).

Waste minimisation Reduction of quantities of waste to the lowest possible levels.
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Some common misconceptions and guidance on how they could be overcome

What is the misconception? How can this be overcome? Resources which could help

The majority of pollution is 
produced by the chemical industry

Tutors should make learners aware of types of pollution caused 
by domestic activities, the transport sector, construction and 
agriculture.

Industrial pollution
Environment Agency
http://apps.environment-agency.gov.uk/wiyby/37827.aspx 
The link explains how data on industrial pollution are collated and provides a 
link to local pollution levels.

Causes of air pollution
Department for Environment, Food and Rural Affairs (Defra)
http://uk-air.defra.gov.uk/air-pollution/causes
Introduces the major pollutants from industrial, domestic and traffic sources.

Reducing Air Pollution – How Can You Help?
Enviropedia 
http://www.air-quality.org.uk/30.php
Highlights what individuals can do to lessen the impact of pollutants from 
transport and domestic energy use. This is one of several introductory leaflets 
about air pollution. 

Domestic Energy
Torfaen County Borough
http://www.torfaen.gov.uk/en/PestsPollutionHygiene/Sustainability/Energy-
efficiencyadviceandassessment/Domestic-Energy/Domestic-Energy.aspx
A UK local authority’s description of the pollution caused by domestic 
consumers of energy.

Traffic pollution kills 5,000 a year in UK, says study
BBC News
http://www.bbc.co.uk/news/science-environment-17704116
Article about the effects of pollution caused by traffic in the UK.

Overview of air pollutants
Defra – National Atmospheric Emissions Inventory (NAEI)
http://naei.defra.gov.uk/overview/ap-overview
Describes the major pollutants and their sources.

MISCONCEPTIONS

http://apps.environment-agency.gov.uk/wiyby/37827.aspx
http://uk-air.defra.gov.uk/air-pollution/causes
http://www.air-quality.org.uk/30.php
http://www.torfaen.gov.uk/en/PestsPollutionHygiene/Sustainability/Energy-efficiencyadviceandassessment/Domestic-Energy/Domestic-Energy.aspx
http://www.torfaen.gov.uk/en/PestsPollutionHygiene/Sustainability/Energy-efficiencyadviceandassessment/Domestic-Energy/Domestic-Energy.aspx
http://www.bbc.co.uk/news/science-environment-17704116
http://naei.defra.gov.uk/overview/ap-overview
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Some common misconceptions and guidance on how they could be overcome

What is the misconception? How can this be overcome? Resources which could help

The majority of pollution is 
produced by the chemical industry 
(continued)

Consultation on new basic rules for farmers to tackle diffuse water pollution 
from agriculture in England – September 2015
Defra
https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-
agriculture/supporting_documents/Consultation%20document_New%20
basic%20rules%20for%20farmers.pdf
Shows some of the pollution issues associated with agriculture, particularly 
from use of fertilisers containing nitrogen and phosphorus.

Incineration is always likely to 
produce unacceptable levels of 
dangerous pollutants which will 
damage health

Tutors should encourage learners to read about the operation 
of large, well-managed incinerators. Learners should be 
provided with information about the limits for various 
substances which have health effects, in the permits for these 
incinerators.

Incineration of Municipal Solid Waste – February 2013
UK Government – Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/221036/pb13889-incineration-municipal-waste.pdf 
Detailed explanation of the incineration.

The Impact on Health of Emissions to Air from Municipal Waste Incinerators
UK Government – Health Protection Agency (HPA)
https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/384592/The_impact_on_health_emissions_to_air_from_municipal_waste_
incinerators.pdf 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/335090/RCE-13_for_web_with_security.pdf
This advice explains that there appears to be little evidence of emissions from 
properly run, large incinerators causing adverse health effects.

The levels of pollution in the UK are 
high

Tutors should show learners national statistics. Tutors should 
allow learners to download and analyse data relating to local air 
pollution.

Emissions of air pollutants in the UK, 1970–2016
UK Government – Defra
https://www.gov.uk/government/statistics/emissions-of-air-pollutants/ 
emissions-of-air-pollutants-in-the-uk-summary

Graphs showing that the levels of several major air pollutants are decreasing.

Environmental Statistics – Key Facts – January 2013
Defra
http://data.defra.gov.uk/env/doc/Environmental%20Statistics%20key%20
facts%202012.pdf
Provides links to official environmental statistics about a range of issues 
including air pollution, water pollution, biodiversity and wildlife, and waste and 
recycling. 

https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-agriculture/supporting_documents/Consultation%20document_New%20basic%20rules%20for%20farmers.pdf
https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-agriculture/supporting_documents/Consultation%20document_New%20basic%20rules%20for%20farmers.pdf
https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-agriculture/supporting_documents/Consultation%20document_New%20basic%20rules%20for%20farmers.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221036/pb13889-incineration-municipal-waste.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221036/pb13889-incineration-municipal-waste.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/384592/The_impact_on_health_emissions_to_air_from_municipal_waste_incinerators.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/384592/The_impact_on_health_emissions_to_air_from_municipal_waste_incinerators.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/384592/The_impact_on_health_emissions_to_air_from_municipal_waste_incinerators.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/335090/RCE-13_for_web_with_security.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/335090/RCE-13_for_web_with_security.pdf
https://www.gov.uk/government/statistics/emissions-of-air-pollutants/emissions-of-air-pollutants-in-the-uk-summary
https://www.gov.uk/government/statistics/emissions-of-air-pollutants/emissions-of-air-pollutants-in-the-uk-summary
http://data.defra.gov.uk/env/doc/Environmental%20Statistics%20key%20facts%202012.pdf
http://data.defra.gov.uk/env/doc/Environmental%20Statistics%20key%20facts%202012.pdf
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SUGGESTED ACTIVITIES
LO No: 1

LO Title: Understand how to manage waste

Title of suggested activity Suggested activities Suggested timings Also related to

What is waste? Tutors could initiate a discussion about a small business, e.g. dog groomer, and the types of waste that 
it would generate undertaking  activities such as brushing/combing hair, trimming hair, getting rid of 
old equipment, washing dogs (involving shampoo, conditioner, pet colognes and finishing sprays), 
packaging, paper towels. How would the waste types affect the environment – how could those 
effects be minimised?

The tutor could prepare a structured worksheet to help learners navigate some websites, selected for 
relevance by the tutor, showing how waste from various sectors may be treated. Examples of websites 
are given below.

Once learners appear to have understood that waste may be solid (some of which could be recycled 
and some of which would be landfilled), aqueous (waste shampoo and conditioner solutions which 
would probably go to sewer) and some of which could be emitted to the atmosphere (e.g. gas from 
aerosols), each group of learners could think about one small business (e.g. florist, butcher, baker of 
cupcakes, landscape gardener, roofing contractor, aromatherapy masseur), identify what is likely to 
be done as part of that business, where waste is produced and how it has the potential to affect the 
environment. They could identify different waste streams. Learners could present their findings to the 
other groups.

Learners could identify ways in which waste could be minimised if time permits.

Waste Streams Explained
J&G Environmental
http://www.jg-environmental.com/services/waste_streams_explained.php
Commercial website for a company which specialises in environmental solutions for the printing 
industry, showing how different waste streams may be treated in an environmentally responsible way.

Waste Streams
Waste Cost Reduction Services Ltd
http://www.wcrsltd.co.uk/waste-streams.php
Commercial website which outlines how some waste streams are treated.

2.75 hours Unit 14 LO2, LO4

http://www.jg-environmental.com/services/waste_streams_explained.php
http://www.wcrsltd.co.uk/waste-streams.php
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LO No: 1

LO Title: Understand how to manage waste

Title of suggested activity Suggested activities Suggested timings Also related to

What is waste? (continued) Environmental/Waste Management
Lancashire Landscapes
http://www.lancashirelandscapes.co.uk/environmental-waste-management/
Commercial website for a landscaping company which outlines the fate of their different waste 
streams.

NetRegs: Environmental Guidance for Your Business in Northern Ireland and Scotland
Scottish Environment Protection Agency (SEPA) and Northern Ireland Environment Agency (NIEA)
http://www.netregs.org.uk/business_sectors.aspx
Netregs is a collection of Government legislation for Scotland and Northern Ireland (previously it 
related to England and Wales too). One of the ways it is grouped is by business sector. This can be 
useful for learners who are trying to understand waste and environmental issues for a particular sector. 
Although the specific legislation in England and Wales may be different, the underlying principles are 
the same in all countries.

http://www.lancashirelandscapes.co.uk/environmental-waste-management/
http://www.netregs.org.uk/business_sectors.aspx
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LO No: 1

LO Title: Understand how to manage waste

Title of suggested activity Suggested activities Suggested timings Also related to

Waste hierarchy Tutor could explain terms in the waste hierarchy (prevention, preparing for reuse, recycling, other 
recovery, disposal) with examples.

Groups of learners could consider the business that they considered as part of the previous activity 
and identify how the waste hierarchy would be used in that specific context. Each group should 
prepare a flip chart to enable them to deliver a short presentation on their findings. Other groups 
could ask questions/make suggestions and the flip charts could be amended to reflect the greater 
understanding gained as a result of the discussion.

The following sources of information are likely to be useful:

Guidance on applying the Waste Hierarchy
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69403/pb13530-
waste-hierarchy-guidance.pdf
UK Government document which explains the operation of the waste hierarchy.

Recycle
Leicestershire Waste Partnership
http://www.lesswaste.org.uk/index/business_waste-2/business_waste_saving_and_benefits.htm 
This website explains how reducing waste will save money, in addition to optimising resource use. 
Lesswaste.org.uk is a website run by Leicestershire Waste Partnership (the councils in the Leicestershire 
area).

At the forefront of the circular economy
Waste and Resources Action Programme (WRAP)
http://www.wrap.org.uk/
This website contains a number of ideas for reducing waste and optimising use of resources. WRAP 
(Waste and Resources Action Programme) is a registered charity. It works with businesses, individuals 
and communities to achieve a circular economy  through helping them reduce waste, develop 
sustainable products and use resources in an efficient way. WRAP was established in 2000 as a 
company limited by guarantee and receives funding from the Department for Environment, Food 
and Rural Affairs, the Northern Ireland Executive, Zero Waste Scotland, the Welsh Government and 
the European Union. WRAP developed a number of initiatives e.g. ‘Recycle Now’, ‘Love Food, Hate 
Waste’ and ‘Love your Clothes’. These aim to help businesses, local authorities, community groups and 
individuals recycle and reuse more, and reduce food waste. Over recent years it has also brokered a 
number of voluntary agreements with business.

1.5 hours

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69403/pb13530-waste-hierarchy-guidance.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69403/pb13530-waste-hierarchy-guidance.pdf
http://www.lesswaste.org.uk/index/business_waste-2/business_waste_saving_and_benefits.htm
http://www.wrap.org.uk/
http://www.wrap.org.uk/content/wrap-registers-charity
https://en.wikipedia.org/wiki/Circular_economy
https://en.wikipedia.org/wiki/Department_for_Environment,_Food_and_Rural_Affairs
https://en.wikipedia.org/wiki/Department_for_Environment,_Food_and_Rural_Affairs
https://en.wikipedia.org/wiki/Northern_Ireland_Executive
https://en.wikipedia.org/wiki/Welsh_Government
https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/Love_Food,_Hate_Waste
https://en.wikipedia.org/wiki/Love_Food,_Hate_Waste


C
A

M
BRID

G
E TEC

H
N

IC
A

LS IN
 A

PPLIED
 SC

IEN
C

E
LEVEL 3 U

N
IT 16

13

LO No: 1

LO Title: Understand how to manage waste

Title of suggested activity Suggested activities Suggested timings Also related to

Title of suggested activity Suggested activities Suggested timings Also related to

Waste disposal methods – 
Incineration Part 1

Learners could research some specific methods of waste disposal, e.g. incineration and landfill. 

Incineration: Learners could research issues associated with incineration of waste and how widespread 
the method is in other parts of Europe. The tutor could prepare a worksheet to support learners in 
the navigation of relevant websites, some of which are listed below. Learners could form groups to 
prepare to debate the issues involved in incineration. An example of a motion for debate could be: 
incineration with heat recovery is an example of recycling.

Policy paper: Incineration of municipal solid waste
UK Government
https://www.gov.uk/government/publications/incineration-of-municipal-solid-waste
This government web page links to files about various topics in relation to incineration of municipal 
solid waste: 2013 Energy from waste guide; Advanced Biological Treatment of Municipal Solid Waste; 
Advanced Thermal Treatment of Municipal Solid Waste; Mechanical Biological Treatment of Municipal 
Solid Waste; Mechanical Heat Treatment of Municipal Solid Waste; Waste and recycling.

Incineration of Municipal Solid Waste
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221036/pb13889-
incineration-municipal-waste.pdf  
A government document describing best practice in incineration of municipal waste. 

And the best waste performing country in Europe is…Estonia!
Zero Waste Europe (Part of Zero Waste International Alliance)
https://www.zerowasteeurope.eu/2014/04/and-the-best-waste-performing-country-in-europe-is-
estonia/
This site provides commentary on European waste treatment statistics, which show % treated in 
various ways, including by incineration. It includes a link to statistics which have been produced by 
the European Union (Eurostat).

The incineration of waste in Europe: Issues and perspectives
European Parliament
http://www.ejnet.org/dioxin/eur18717en.pdf 
A report prepared in 1999 for the Institute for Prospective Technological Studies, commissioned by the 
Committee for Environment, Public Health and Consumer Protection of the European Parliament. It 
sets out the issues, including the poor perception of incineration by the public.

1.5 hours

https://www.gov.uk/government/publications/incineration-of-municipal-solid-waste
http://www.defra.gov.uk/publications/2013/02/27/pb13892-energy-from-waste/
http://www.defra.gov.uk/publications/2013/02/27/pb13887-advanced-biological-treatment-waste
http://www.defra.gov.uk/publications/2013/02/27/pb13888-advanced-thermal-treatment-waste
http://www.defra.gov.uk/publications/2013/02/27/pb13890-treatment-solid-waste
http://www.defra.gov.uk/publications/2013/02/27/pb13890-treatment-solid-waste
http://www.defra.gov.uk/publications/2013/02/27/pb13891-mechanical-heat-treatment-waste
http://www.defra.gov.uk/environment/waste/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221036/pb13889-incineration-municipal-waste.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221036/pb13889-incineration-municipal-waste.pdf
https://www.zerowasteeurope.eu/2014/04/and-the-best-waste-performing-country-in-europe-is-estonia/
https://www.zerowasteeurope.eu/2014/04/and-the-best-waste-performing-country-in-europe-is-estonia/
http://www.ejnet.org/dioxin/eur18717en.pdf
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Waste disposal methods 
– Incineration Part 1 
(continued)

Municipal waste statistics
European Union
http://ec.europa.eu/eurostat/statistics-explained/index.php/Municipal_waste_statistics 
Shows the changes in amounts of waste generated by member states in the EU and also the changes 
in the means of disposal. There is a link to the statistical tables. This site was accessed in July 2016. 
These data are updated every year so the given link may not work.

Incineration overcapacity and waste shipping in Europe: the end of the proximity principle?
Global Alliance for Incinerator Alternatives (GAIA)
https://www.no-burn.org/reports/
Report commissioned by the Global Alliance for Incinerator Alternatives by suggesting that over-
capacity in incineration in Europe may lead to reduction in reuse and recycling.

Waste disposal methods – 
Incineration Part 2

Learners could debate incineration, after having developed their arguments following the earlier 
teaching session.

1 hour

http://ec.europa.eu/eurostat/statistics-explained/index.php/Municipal_waste_statistics
https://www.no-burn.org/reports/
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Waste disposal methods – 
Biological treatment of waste

Learners could prepare a poster or a ‘Did you know…?’ leaflet about biological treatment of waste. 
They could research biological treatment using links like the ones below. The tutor could prepare a 
document to support them with focused research.

Mechanical Biological Treatment of Municipal Solid Waste
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221039/pb13890-
treatment-solid-waste.pdf 
Explains the operation of mechanical biological treatment and states its typical aims as:
• pre-treatment of waste going to landfill
• diversion of non-biodegradable and biodegradable municipal solid waste (MSW) going to landfill 

through the mechanical sorting of MSW into materials for recycling and/or energy recovery as 
refuse derived fuel (RDF)

• diversion of biodegradable MSW going to landfill by: reducing the dry mass of biodegradable 
municipal waste (BMW) prior to landfill; reducing the biodegradability of BMW prior to landfill 

• stabilisation into a compost-like output (CLO) for use on land
• conversion into a combustible biogas for energy recovery; and/or 
• drying materials to produce a high calorific organic rich fraction for use as RDF.

Advanced Biological Treatment of Municipal Solid Waste
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221037/pb13887-
advanced-biological-treatment-waste.pdf 
Another Defra document which explains advanced biological treatment of waste (ABT) which is 
particularly suitable for food and green waste. (Other biodegradable materials, such as card, paper 
and wood can be treated, however they take a longer time to degrade and input levels are limited to 
optimise the processing.) Aerobic processes are, effectively, composting whereas anaerobic processes 
yield biogas.

1.5 hours

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221039/pb13890-treatment-solid-waste.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221039/pb13890-treatment-solid-waste.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221037/pb13887-advanced-biological-treatment-waste.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/221037/pb13887-advanced-biological-treatment-waste.pdf
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Waste disposal methods – 
Landfill

How to comply with your environmental permit: Additional guidance for Landfill (EPR 5.02) 
Environment Agency 
https://www.gov.uk/guidance/landfill-operators-environmental-permits
This document introduces the issues associated with landfill sites and describes best practice.

Learners could answer questions on this document about the key features of landfill design. Groups of 
learners could compete to prepare the best PowerPoint presentation on the challenges and solutions 
of landfill design. Each group could have a different aspect to consider e.g. landfill gas, groundwater 
protection, security, ensuring the site is safe for the future, management of pests etc.

1.5 hours

https://www.gov.uk/guidance/landfill-operators-environmental-permits
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Solid waste legislation Tutors could prepare a PowerPoint giving learners an overview of the legislation for general controlled 
waste and for hazardous waste. They should prepare an accompanying handout for each type, 
showing a flow chart for each process with blanks for the learners to complete as each step in the 
process is introduced and discussed. The links below should be useful.

Learners could then be presented with a relatively straightforward scenario of a business e.g. an 
expanding company that promotes reuse of old furniture by painting it in attractive pastel colours. 
Some of the paints and varnishes used are oil-based which means that significant quantities of solvent 
are used to clean brushes. There is a significant amount of other waste e.g. paper towel roll and 
sandpaper used as part of the cleaning and preparation process. Learners could be asked to prepare a 
short guide about waste disposal procedures for a new manager who has just been employed to take 
care of safety and a range of administrative systems for the expanding business. (This will allow the 
owner more time to promote the business.)

The aim of this exercise is to encourage learners to write about application of the legislation in their 
own words. More able learners will, however, realise that there may be other legislation and systems 
to consider (e.g. if the furniture is being sanded to remove existing paint or varnish, that will generate 
dust that is potentially harmful and require protective measures like extraction and masks. The waste 
stream containing the sweepings from the sanding process may contain lead-based paint and may 
be hazardous). Learners should, however, in the first instance think only about general and hazardous 
waste and the systems that would be involved, without worrying about specific detail. For example, 
they should recommend that the manager investigates all the waste and classifies it, identifying 
hazardous waste. If there is time, learners may discuss or write about why the scenario may not be as 
straightforward as it first seems.

Environmental Protection, England and Wales: Controlled Waste (England and Wales) Regulations 2012
UK Government
http://www.legislation.gov.uk/uksi/2012/811/pdfs/uksi_20120811_en.pdf
Controlled waste regulations 2012 – it may be worth letting learners decide whether this piece of 
legislation is easy to understand without further guidance.

Environmental permits
UK Government
https://www.gov.uk/topic/environmental-management/environmental-permits
Advice on whether an environmental permit is needed in relation to waste.

2 hours Unit 14 LO3

http://www.legislation.gov.uk/uksi/2012/811/pdfs/uksi_20120811_en.pdf
https://www.gov.uk/topic/environmental-management/environmental-permits
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Solid waste legislation 
(continued)

Guidance on applying the waste hierarchy to hazardous waste
UK Government
https://www.gov.uk/government/publications/guidance-on-applying-the-waste-hierarchy-to-
hazardous-waste
Government guidance on applying the waste hierarchy to hazardous waste. Although this is aimed at 
business, the language makes it accessible to learners.

Classify different types of waste
UK Government
https://www.gov.uk/how-to-classify-different-types-of-waste
Government explanation of how to classify different types of waste.

Hazardous waste
UK Government
https://www.gov.uk/dispose-hazardous-waste
Government explanation of terms associated with disposal of hazardous waste.

Guidance on the legal definition of waste and its application
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69590/pb13813-
waste-legal-def-guide.pdf
Explains what is legally defined as waste.

Waste classification technical guidance
UK Government
https://www.gov.uk/government/publications/waste-classification-technical-guidance
Government technical guidance on classifying hazardous waste – links to the associated document.

Waste Classification. Guidance on the classification and assessment of waste (1st edition 2015). 
UK Government
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/427077/LIT_10121.pdf
This is quite technical: it shows how businesses would systematically code their waste. 
 
Waste and recycling 
UK Government
https://www.gov.uk/government/policies/waste-and-recycling
Waste and recycling overview – case studies illustrating aspects of waste management and recycling.

https://www.gov.uk/government/publications/guidance-on-applying-the-waste-hierarchy-to-hazardous-waste
https://www.gov.uk/government/publications/guidance-on-applying-the-waste-hierarchy-to-hazardous-waste
https://www.gov.uk/how-to-classify-different-types-of-waste
https://www.gov.uk/dispose-hazardous-waste
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69590/pb13813-waste-legal-def-guide.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69590/pb13813-waste-legal-def-guide.pdf
https://www.gov.uk/government/publications/waste-classification-technical-guidance
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/427077/LIT_10121.pdf
https://www.gov.uk/government/policies/waste-and-recycling
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Solid waste legislation 
(continued)

Hazardous waste: segregation and mixing
UK Government
https://www.gov.uk/guidance/hazardous-waste-segregation-and-mixing
Guidance on segregating and mixing hazardous waste.

Waste legislation and regulations: Guidance for businesses and organisations on how waste disposal is 
regulated and what they need to do to comply.
UK Government
https://www.gov.uk/guidance/waste-legislation-and-regulations
Government guidance on waste legislation.

Solid waste minimisation 
strategies

Groups of learners could be given two case studies about waste minimisation to read. The case 
studies should be based on different types of business. Each group should summarise the strategies 
used by the businesses and present a summary to the other groups.

Proud to work with
Veolia
http://www.veolia.co.uk/media/media/case-studies 
Case studies on best practice in waste minimisation produced by waste treatment company Veolia.

Waste prevention case studies
WRAP
https://wrap.org.uk/resources?type=1500&field_initiatives_target_id=All&sectors=1507
Waste prevention case studies, produced by the charity, WRAP.

Saving money by reducing waste
Defra/BOC Foundation
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69393/pb11674-
waste-minimisation-060508.pdf  
This document provides advice for the agricultural industry. It shows how general principles of waste 
minimisation may be applied to a particular sector.

The tutor could lead a discussion about a general waste minimisation strategy that could be applied 
to any organisation.

Learners, working in groups, could be presented with a case study about a business where there is 
clear scope for waste minimisation and should write a letter advising the business about the first steps 
to take (e.g. identifying the waste, its composition and the quantities of each stream) and a plan for 
waste minimisation in the future (e.g. discussing ways to reduce waste with employees, developing a 
plan, implementing the plan and reviewing the waste streams a few months after implementation).

2.25 hours Unit 14 LO4

https://www.gov.uk/guidance/hazardous-waste-segregation-and-mixing
https://www.gov.uk/guidance/waste-legislation-and-regulations
http://www.veolia.co.uk/media/media/case-studies
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69393/pb11674-waste-minimisation-060508.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69393/pb11674-waste-minimisation-060508.pdf
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LO No: 2

LO Title: Understand how to manage air emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Sources, types and effects of 
air pollutants

 

Groups of learners could discuss and research potential air pollutants from a list of local or high profile 
industries/organisations. The tutor could select these to be of interest to the learner e.g. flour milling, 
manufacture of refractory materials, electricity generation from coal, particle-board manufacture, oil 
refining, vinyl chloride manufacture, electrolysis of brine, varnish manufacture, vehicle painting, waste 
incineration, cremation, road haulage. Learners could have their conclusions checked by the tutor 
before delivering a brief summary of the potential air pollutants.

Tutors could ask learners to categorise pollutants as particulate or gaseous and to think of whether all air 
pollutants go up a flue or stack (point source) and whether there may be diffuse sources of air pollution.

Industrial Pollution
OECD
http://www.eolss.net/sample-chapters/c09/e4-11-02-00.pdf
In this sample from an electronic book, the OECD summarises types of pollutants from different 
sectors and also the different levels of pollution in the developed and developing world.

Causes of air pollution
Defra
http://uk-air.defra.gov.uk/air-pollution/causes   
Lists common UK air pollutants and provides a link to a glossary of terms related to air pollution: 
http://uk-air.defra.gov.uk/air-pollution/glossary. Learners could use this to develop their own glossary.

Sources and Types of Emissions and Air Pollutants
British Columbia Government
http://www.bcairquality.ca/101/pollutants-sources.html
A useful explanation of terms associated with air pollution and identification of common pollutants 
and their sources in British Columbia, Canada. BC Air Quality (bcairquality.ca) provides current air 
quality readings, reports and resources for the general public.

Major Air Pollutants
Infoplease – Pearson Education
http://www.infoplease.com/ipa/A0004695.html
This link provides a table summarising the effects of some major pollutants. Infoplease is a free online 
encyclopedia. All of the information found on the site is gathered from trusted sources, such as the 
Columbia Electronic Encyclopedia and the Random House Unabridged Dictionary. 

2 hours Unit 14 LO2

http://www.eolss.net/sample-chapters/c09/e4-11-02-00.pdf
http://uk-air.defra.gov.uk/air-pollution/causes
http://uk-air.defra.gov.uk/air-pollution/glossary
http://www.bcairquality.ca/101/pollutants-sources.html
http://www.infoplease.com/ipa/A0004695.html
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Ambient levels of pollutants 
and government policy

Tutors should explain the ambient levels of pollutants and ambient monitoring and point sources of 
pollutants. The tutor could lead a discussion about tackling emissions from point sources (e.g. waste 
minimisation strategies and trapping/removing pollutants from emissions from stacks) and from other 
sources e.g. transport (government policy/vehicle design) and agriculture (best practice guidance). 

Groups of learners could each investigate the ambient levels of an allocated pollutant in the UK since 
1970 and the reasons for changes and deliver a short presentation.

Emissions of Air Pollutants in the UK, 1970 to 2014
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/486085/Emissions_
of_air_pollutants_statistical_release_2015_-_Final__2_.pdf 
This source provides statistics on levels of major pollutants in the UK since 1970. 

Air pollution: Understanding the air pollution map
Environment Agency
http://apps.environment-agency.gov.uk/wiyby/124274.aspx 
This link provides an overview of national ambient levels of some pollutants. The Environment Agency 
is one of the main environmental regulatory bodies in the UK.

Guide to UK Air Pollution Information
Defra
https://www.gov.uk/government/statistics/emissions-of-air-pollutants/emissions-of-air-pollutants-in-
the-uk-summary#recent-trends-in-emissions-of-air-pollutants
This link provides a guide to information sources for ambient levels of pollutants in the UK.

Air Pollution: Action in a Changing Climate
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69340/pb13378-air-
pollution.pdf and 
Describes UK government policy on tackling air pollution.

Policy paper. 2010 to 2015 government policy: environmental quality
Defra
https://www.gov.uk/government/publications/2010-to-2015-government-policy-environmental-
quality/2010-to-2015-government-policy-environmental-quality 
Provides an overview of UK government policy (2010) on tackling air pollution.

1.5 hours

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/486085/Emissions_of_air_pollutants_statistical_release_2015_-_Final__2_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/486085/Emissions_of_air_pollutants_statistical_release_2015_-_Final__2_.pdf
http://apps.environment-agency.gov.uk/wiyby/124274.aspx
https://www.gov.uk/government/statistics/emissions-of-air-pollutants/emissions-of-air-pollutants-in-
https://www.gov.uk/government/statistics/emissions-of-air-pollutants/emissions-of-air-pollutants-in-
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69340/pb13378-air-pollution.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69340/pb13378-air-pollution.pdf
https://www.gov.uk/government/publications/2010-to-2015-government-policy-environmental-quality/2010-to-2015-government-policy-environmental-quality
https://www.gov.uk/government/publications/2010-to-2015-government-policy-environmental-quality/2010-to-2015-government-policy-environmental-quality
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Air pollution legislation Using links like those below, tutors could provide an overview and timeline for legislation relating to 
emissions to air. Learners could be given a worksheet with blanks to complete and space for notes. 
The Environmental Protection Act 1990 introduced a regime of controlling industries which emit 
significant levels of pollution to all environmental media (air, land and water). That was superseded 
by a new regime under the Pollution Prevention and Control Act 1999. Under that regime, local 
authorities are required to regulate the smaller industries termed Part A2 and Part B installations 
whereas the Environment Agency regulates the larger industries, which are known as Part A1 
installations. (Emissions to all environmental media from Part A1 and A2 installations must be 
controlled and such installations are also required to account for energy efficiency and to control 
against noise pollution. Part B installations on the other hand are regulated for emissions to air only.) 
The Pollution Prevention and Control Act is in the process of being replaced by the Environmental 
Permitting Regulations 2010. Part A1 processes are regulated by the Environment Agency in England 
and Wales. Part A1 and Part B processes are regulated by local authorities. 

Air Quality Strategy
Environmental Protection UK
http://www.environmental-protection.org.uk/policy-areas/air-quality/air-pollution-law-and-policy/air-
quality-policy/
Provides an overview of the UK’s strategy in relation to air pollution. Environmental Protection UK is a 
national charity that provides expert policy analysis and advice on air quality, land quality, waste and 
noise and their effects on people and communities in terms of a wide range of issues including public 
health, planning, transport, energy and climate.

Defra guidance on Local Authority Pollution Control (LAPC) regime
Defra
https://www.gov.uk/government/collections/defra-guidance-on-local-authority-pollution-control-
lapc-regime
Links to process guidance notes for a variety of industries plus link to a short guide and manuals for 
Local Authority Pollution Prevention and Control under the Environmental Permitting Regulations. 

Environmental Permitting Regulations. General Guidance Manual on Policy and Procedures for A2 
and B Installations. Local authority Integrated Pollution Prevention and Control (LA-IPPC) and Local 
Authority Pollution Prevention and Control (LAPPC)
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/211863/env-
permitting-general-guidance-a.pdf
Straightforward guidance explaining environmental permitting in relation to industries which have 
the potential to cause air pollution.

1 hour Unit 14 LO3

http://www.environmental-protection.org.uk/policy-areas/air-quality/air-pollution-law-and-policy/air-quality-policy/
http://www.environmental-protection.org.uk/policy-areas/air-quality/air-pollution-law-and-policy/air-quality-policy/
https://www.gov.uk/government/collections/defra-guidance-on-local-authority-pollution-control-lapc-regime
https://www.gov.uk/government/collections/defra-guidance-on-local-authority-pollution-control-lapc-regime
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/211863/env-permitting-general-guidance-a.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/211863/env-permitting-general-guidance-a.pdf
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Air pollution legislation 
(continued)

Pollution Prevention and Control Act 1999
http://www.legislation.gov.uk/ukpga/1999/24/contents.
UK legislation is published on www.legislation.gov.uk. This website is managed by The National 
Archives on behalf of HM Government.

The Environmental Permitting (England and Wales) Regulations 2010
http://www.legislation.gov.uk/ukdsi/2010/9780111491423/contents
It may be interesting for tutors and learners to look at legislation rather than guidance on the 
legislation.

Local authority environmental permits
UK Government
https://www.gov.uk/local-authority-environmental-permit
The link explains what is involved in local authority environmental permits.

Environmental Permitting Guidance. Core Guidance For the Environmental Permitting (England and 
Wales) Regulations 2010
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/211852/pb13897-
ep-core-guidance-130220.pdf
This document provides a detailed yet straightforward explanation of the regulations.

Monitoring emissions to air, land and water (MCERTS)
Environment Agency
https://www.gov.uk/government/collections/monitoring-emissions-to-air-land-and-water-mcerts  
Explains the systems to be adopted by businesses for monitoring emissions to air, land and water 
(MCERTS) and provides links to the operator monitoring assessment (OMA).

Environmental management. Chemicals
Environment Agency/Defra/Public Health England
https://www.gov.uk/topic/environmental-management/chemicals 
A link to topics relevant to the chemicals sector. It includes links to the ‘Blue Book’ recognised methods 
for particular types of analysis.

Particulate Matter in the United Kingdom
Defra
http://uk-air.defra.gov.uk/assets/documents/reports/aqeg/ch1.pdf
This is an introduction by Defra to the approach for tackling problems from particulate matter.

http://www.legislation.gov.uk/ukpga/1999/24/contents
http://www.legislation.gov.uk
http://www.legislation.gov.uk/ukdsi/2010/9780111491423/contents
https://www.gov.uk/local-authority-environmental-permit
https://www.gov.uk/government/collections/monitoring-emissions-to-air-land-and-water-mcerts
https://www.gov.uk/topic/environmental-management/chemicals
http://uk-air.defra.gov.uk/assets/documents/reports/aqeg/ch1.pdf
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LO No: 2

LO Title: Understand how to manage air emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Monitoring air pollutants Permits outline the substances that will be monitored and controlled. Learners could look at one 
example of a real permit, for a business local to the centre. Learners could identify the potential air 
pollutants that must be controlled and could answer a few additional questions, set by the tutor.

Learners should understand that there are strict sampling and analysis requirements for pollutants. 
The Environment Agency has produced a series of technical guidance notes, setting down the 
expected standards.

Technical Guidance Note (Monitoring) M2. Monitoring of stack emissions to air
Environment Agency
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/483866/LIT_6405.pdf 
This guidance note gives further details of monitoring and measuring levels of particular pollutants.
There are other technical guidance notes that the centre may find interesting.

Learners could use M2 to find best practice for measuring levels of particular pollutants, identified in 
the permit that they have studied. They could further explore how the methods work/visit a business 
where monitoring is taking place.

Monitoring emissions to air, land and water (MCERTS)
Environment Agency
https://www.gov.uk/government/collections/monitoring-emissions-to-air-land-and-water-mcerts 
MCERTS provides the UK government standard for environmental monitoring. In general businesses 
must show that their monitoring systems meet these standards. This includes operating monitoring 
assessments (OMA).

1.25 hours

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/483866/LIT_6405.pdf
https://www.gov.uk/government/collections/monitoring-emissions-to-air-land-and-water-mcerts
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LO No: 2

LO Title: Understand how to manage air emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Treating air emissions to 
remove pollutants

 

As with all waste, emissions should be minimised. For example, by adopting energy efficiency 
measures, amounts of combustion gases, and any pollutants in the combustion gases, could be 
reduced. Links like those below will be useful to the tutor and the learner.

There are several methods by which pollutants may be prevented from entering the atmosphere. 
For example, pollutants could undergo a chemical reaction to convert them to substances with 
less environmental impact or they may be trapped in some way to prevent them reaching the 
atmosphere. Tutors could deliver a PowerPoint about some of the technology/methods used. This 
should include both diagrams and pictures of the equipment in use to illustrate its scale. Learners 
could research these and other methods and prepare their own presentation on how methods, 
allocated to the learner by the tutor, work. 

Technology for Air Pollution Control
College of Engineering, University of Toledo
http://www.eng.utoledo.edu/~akumar/IAP1/Pollution%20Control.htm
Provided by the College of Engineering at the University of Toledo, contains several descriptions 
of control methods but does not have diagrams. It would be a good reference source for a tutor, 
however, as it provides key terms that would allow the tutor to find sources more accessible for the 
learners.

Air pollution control
Encyclopaedia Britannica
http://www.britannica.com/technology/air-pollution-control
There are some descriptions, with diagrams, on the Encyclopaedia Britannica website.

1.5 hours

http://www.eng.utoledo.edu/~akumar/IAP1/Pollution%20Control.htm
http://www.britannica.com/technology/air-pollution-control
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LO No: 2

LO Title: Understand how to manage air emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Understanding the layout 
of environmental permits, 
available via the public 
register

The tutor should source several examples of environmental permits, relating to air emissions for 
local businesses, from the public register. The tutor should have made contact (in writing and by 
telephone) with the businesses in order to describe the qualification that the learners are undertaking 
and to request their input and support.  

The tutor should explain the information available via the public register to the learners. Groups of 
learners should then be given examples of environmental permits to review. The tutor should provide 
a worksheet which will enable the learners to navigate the permits. It could include questions or a 
table which will allow learners to identify, for example:
• the permit number
• the name and address of the operator of the process and the contact name
• the local authority (if the permit is for a Part A2 or Part B process)
• where and when the public register may be accessed
• a summary of the process
• permitted activities
• permitted arrestment plant
• pollutants, emission limits, type of monitoring and reporting frequency
• what the permit holder should do in the event of any adverse monitoring results
• unusual events that the permit holder should report and the timeframe for reporting.

Although it is possible to provide a direct link to specific permits and specific public register 
information, it is more appropriate for the tutor to identify relevant local environmental permits that 
would be appropriate for the learners to study. Local authorities maintain the public register for all 
businesses which have a permit, even if the process is regulated by the Environment Agency, rather 
than by the local authority.

Environmental Management – Guidance. Access the public register for environmental information
Environment Agency
https://www.gov.uk/guidance/access-the-public-register-for-environmental-information 
Environment Agency Public Register. There is a charge made to cover the cost of sending information. 
It is possible to contact local authorities to view the copies of the information that they hold.

Pollution Prevention and Control Act. Regulation of Permitted Processes
Bedford Borough Council
https://www.bedford.gov.uk/environmental-issues/noise-nuisances-and-pollution/environmental-
permitting/
This site provides links to public register information for the Part B processes in the Bedford Borough 
Council area. The information (e.g. permits) is typical of such information nationally. It is useful for 
learners to see real examples of information.

2 hours

https://www.gov.uk/guidance/access-the-public-register-for-environmental-information
https://www.bedford.gov.uk/environmental-issues/noise-nuisances-and-pollution/environmental-permitting/
https://www.bedford.gov.uk/environmental-issues/noise-nuisances-and-pollution/environmental-permitting/
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LO No: 2

LO Title: Understand how to manage air emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Understanding the layout 
of environmental permits, 
available via the public 
register (continued)

Environmental Permitting
Sheffield City Council
https://www.sheffield.gov.uk/home/business/licences-permits-registrations/environmental-permits
This link provides an overview of environmental permitting and contains a link to the public register 
where it is possible to access public register information for companies in the Sheffield area.

Some local authorities have public register information (e.g. permits) online. Others may expect 
someone to visit in person – there would be a charge for any photocopies taken.

Industrial visit The tutor should arrange an industrial visit which will allow learners to see monitoring of pollutants, at 
least one method for reducing atmospheric emissions and relevant documentation in relation to an 
environmental permit at a local site. This should be arranged well in advance as it may be necessary 
for the centre to source PPE (e.g. safety boots and hats) for the learners. The tutor should ensure that 
the learners understand the operation of the technology that they will see. Learners should review 
relevant public register information in advance of the visit and have prepared questions for the host. 
The tutor should have prepared a worksheet about what the learners are likely to see.

Learners should complete the worksheet prepared by their tutor as they safely undertake a visit to a 
business whose emissions are regulated.

2 hours

https://www.sheffield.gov.uk/home/business/licences-permits-registrations/environmental-permits
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SUGGESTED ACTIVITIES
LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Water pollutants and their 
effects

Tutors could provide learners with a series of tasks to allow them to investigate polluting substances 
and their effects on the environment (see the following examples). Learners could investigate what 
gives rise to high levels of a pollutant or parameter in natural waters and the consequent effects on 
the environment and hence the need to limit levels of pollutants.

Chemical Oxygen Demand (COD) 
Learners could investigate what is involved in determining COD, pollutants and their sources which 
may increase COD (e.g. faeces, milk, other foodstuffs, agricultural silage or slurry run-off, coatings 
used in the textile industry), the reduction of natural oxygen levels due to the presence of substances 
which give water a high COD and the consequences for the balance of organisms in water.

Chemical Oxygen Demand
Science Encyclopedia
http://science.jrank.org/pages/1388/Chemical-Oxygen-Demand.html
Gives a short and simple explanation of COD and mentions another measure of consumption of 
dissolved oxygen, biochemical oxygen demand (BOD).

The determination of chemical oxygen demand in waters and effluents (2007)
Environment Agency
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/316793/COD-
215nov.pdf 
Method for determining COD – gives details of the chemical oxidation of material in water by acidified 
dichromate (VI) Cr

2
O

7
2-

 
 which is the basis of the definition of COD. 

2 hours Unit 14 LO2

http://science.jrank.org/pages/1388/Chemical-Oxygen-Demand.html
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/316793/COD-215nov.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/316793/COD-215nov.pdf
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Water pollutants and their 
effects (continued)

Biochemical oxygen demand (BOD) 
Learners could investigate how it is measured and its importance for companies which treat 
wastewater using microbiological methods.

The Importance of Biochemical Oxygen Demand (BOD) in the Water Analysis Sector
Environmental Technology Online
https://www.envirotech-online.com/articles/water-wastewater/9/tintometer_gmbh/the_
importance_of_biochemical_oxygen_demand_bod_in_the_water_analysis_sector/1845/
Environmental Technology Online is a free online environmental journal featuring environmental 
news and new equipment. The link provides an explanation of biochemical oxygen demand (BOD). 

Nitrate 
Learners could investigate the effects of eutrophication, an environmental problem to which nitrate 
contributes. Excessive use of fertilisers may contribute to eutrophication.

Eutrophication
Fuse School
https://www.youtube.com/watch?v=6LAT1gLMPu4
An animated outline of eutrophication, produced by the educational charity, Fuse School.

The process of... Eutrophication
Alliance for Climate Education (ACE)
https://www.youtube.com/watch?v=UGqZsSuG7ao
Another animated outline of eutrophication. This is produced by the Alliance for Climate Education.

Eutrophication
Open University
http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?printable=1&id=2317
An account of causes and mechanisms of eutrophication.

https://www.envirotech-online.com/articles/water-wastewater/9/tintometer_gmbh/the_importance_of_biochemical_oxygen_demand_bod_in_the_water_analysis_sector/1845/
https://www.envirotech-online.com/articles/water-wastewater/9/tintometer_gmbh/the_importance_of_biochemical_oxygen_demand_bod_in_the_water_analysis_sector/1845/
https://www.youtube.com/watch?v=6LAT1gLMPu4
https://www.youtube.com/watch?v=UGqZsSuG7ao
http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?printable=1&id=2317
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Title of suggested activity Suggested activities Suggested timings Also related to

Water pollutants and their 
effects (continued)

Consultation on new basic rules for farmers to tackle diffuse water pollution from agriculture in 
England – September 2015
Defra
https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-agriculture/supporting_
documents/Consultation%20document_New%20basic%20rules%20for%20farmers.pdf
A consultation document which shows some of the pollution issues associated with agriculture, 
particularly from use of fertilisers containing nitrogen and phosphorus.

Nutrient management: Nitrate Vulnerable Zones 
Defra and Environment Agency
https://www.gov.uk/guidance/nutrient-management-nitrate-vulnerable-zones
Nitrate vulnerable zones (NVZs) are areas that are designated as being at risk from agricultural nitrate 
pollution. They include about 58% of land in England. This document contains links to maps showing 
the most vulnerable areas and advice about how to minimise the risk of agricultural nitrate pollution.

Phosphate 
Learners could also investigate phosphate in relation to eutrophication. Natural fertilisers (slurry from 
animal faeces) and synthetic fertilisers may act as diffuse sources of water pollution. Phosphate is also 
contained in some detergents.

Royal Commission on Environmental Pollution: Sixteenth Report Freshwater Quality
Royal Commission on Environmental Pollution
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/16-
water/1992-16water.pdf
Learners could research the inclusion of phosphates in detergents. This report examined the effects of 
phosphate. The review is thorough but is nevertheless accessible. 

Reducing the environmental impact of clothes cleaning
Defra
http://randd.defra.gov.uk/Default.
aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=16094
This document (available via the link to the full report at the end) explains the environmental impact 
of cleaning clothes, including using phosphate detergents.

https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-agriculture/supporting_documents/Consultation%20document_New%20basic%20rules%20for%20farmers.pdf
https://consult.defra.gov.uk/water/rules-for-diffuse-water-pollution-from-agriculture/supporting_documents/Consultation%20document_New%20basic%20rules%20for%20farmers.pdf
https://www.gov.uk/guidance/nutrient-management-nitrate-vulnerable-zones
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/16-water/1992-16water.pdf
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/16-water/1992-16water.pdf
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=16094
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=16094
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Water pollutants and their 
effects (continued)

Pesticides 
Learners could review how pesticide use is controlled in the UK and compare this with practice in 
other parts of the world. 

Pesticides
Health and Safety Executive (HSE)
http://www.hse.gov.uk/pesticides/
The HSE website has numerous videos showing the health effects of indiscriminate use of pesticides, 
many of which are banned in the UK, elsewhere in the world e.g. in India. 

Pesticides
Pollution Issues
http://www.pollutionissues.com/Na-Ph/Pesticides.html 
Summarises the history of pesticide use. 

Suspended Solids 
Learners could summarise how the presence of suspended solids may affect water quality and 
therefore why they are removed by settlement where possible. 

Suspended and dissolved solids. Effects on freshwater biota. A review
US Environmental Protection Agency
http://www.arlis.org/docs/vol2/hydropower/APA_DOC_no._1813.pdf 
Although this was published in 1977, the concepts are still relevant.

Water Quality Parameters
Missouri Department of Natural Resources
http://dnr.mo.gov/env/esp/waterquality-parameters.htm 
This is a useful summary of the meaning of various terms/parameters/tests used in water pollution. 

Impact assessment of brewery effluent on water quality in Majawe, Ibadan, Southwestern Nigeria
Department of Biochemistry, Ibadan University
http://www.sciencepub.net/researcher/research0205/04_2706_research0205_21_28.pdf 
Provides some short explanations of analysis of pollutants in water effluent from a brewery and gives 
an interpretation of the results. This paper is useful as it sets measurements of pollutants in context.

http://www.hse.gov.uk/pesticides/
http://www.pollutionissues.com/Na-Ph/Pesticides.html
http://www.arlis.org/docs/vol2/hydropower/APA_DOC_no._1813.pdf
http://dnr.mo.gov/env/esp/waterquality-parameters.htm
http://www.sciencepub.net/researcher/research0205/04_2706_research0205_21_28.pdf
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

What happens to urban 
wastewater and to industrial 
wastewater?

Learners should understand the systems for collecting and treating urban wastewater. 

Waste water treatment in the United Kingdom – 2012. Implementation of the European Union Urban 
Waste Water Treatment Directive 91/271/EEC
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69592/pb13811-
waste-water-2012.pdf
This booklet on urban wastewater is straightforward and accessible. It explains what happens to 
wastewater, why treatment is necessary, the importance and location of sensitive/vulnerable zones 
and provides some descriptions of recent initiatives. 

Learners could read the above document or other relevant documents. Tutors could produce a series 
of questions that would draw learners’ attention to important aspects of the collection and fate of 
wastewater. Tutors could check learners’ understanding as the learners answer the questions.

Industrial waste is administered and dealt with using different arrangements to those for domestic 
waste. The tutor could provide an overview, for example, by using links like the ones below. The 
wastewater from most businesses is discharged to sewer and will need a permit from the local water 
company. Water companies explain this to businesses in their area. 

Trade effluent
United Utilities
https://www.unitedutilities.com/Business-services/trade-effluent/
This message is directed at business customers of United Utilities and points out the types of 
businesses that are likely to need a trade effluent consent (e.g. manufacturing or processing of 
chemicals, metal finishing, food and drink manufacture, launderettes, car washes). 

Some aqueous waste is discharged directly into rivers or into the sea (controlled waters) and this is 
regulated via the environmental permitting regulations. The largest volumes to be discharged into 
controlled waters come from water companies which treat domestic and industrial wastewater. 
Some companies have their own effluent treatment plant on site for all or part of their effluent. Those 
companies may discharge the output from the effluent treatment plant to controlled waters.   

Tankered industrial and domestic wastes
United Utilities
http://www.unitedutilities.com/tankered-industrial-domestic-wastes.aspx
For companies that have a liquid waste stream which is hazardous or expensive to deal with, it may 
make sense for that waste to be removed by tanker, rather than for it to be mixed with other effluent 
and discharged to the sewer.

2.25 hours

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69592/pb13811-waste-water-2012.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69592/pb13811-waste-water-2012.pdf
https://www.unitedutilities.com/Business-services/trade-effluent/
http://www.unitedutilities.com/tankered-industrial-domestic-wastes.aspx


C
A

M
BRID

G
E TEC

H
N

IC
A

LS IN
 A

PPLIED
 SC

IEN
C

E
LEVEL 3 U

N
IT 16

33

LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

What happens to urban 
wastewater and to industrial 
wastewater? (continued)

The agricultural industry has the potential to pollute controlled waters. Agricultural discharges are not 
always from point sources. 

Protecting our Water, Soil and Air
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/268691/pb13558-
cogap-131223.pdf 
This code of good agricultural practice covers working with several potential pollutants (e.g. natural 
and synthetic fertilisers containing nitrogen and phosphorus, silage, pesticides including sheep dip, 
oil). By following the code, the risk of polluting the environment will be reduced.

Farming and water 1: Agriculture’s impacts on water quality
The UK Water Partnership and Global Food Security
https://www.foodsecurity.ac.uk/document/category/reports/page/3/
This is a report on controlling diffuse agricultural pollution.

Tutors should identify businesses that discharge to controlled waters (water companies), discharge 
to sewer (most businesses) and may have diffuse discharges to controlled water (agriculture). Tutors 
could invite speakers to visit the centre from organisations of different types. The speakers could 
explain the fate of their aqueous waste, how it is regulated and how it is minimised, ideally supported 
by an illustrated PowerPoint presentation or a diagrammatic handout. Learners could take notes, 
answering some questions on a worksheet prepared by their tutor and could ask questions.

Sewage treatment Learners could prepare a poster on the sewage treatment process. Water companies, such as Thames 
Water, have produced some excellent resources explaining the process. More able learners could 
complete a worksheet based around potential challenges for a sewage treatment system e.g. high 
run-off from soil nutrients, spillages of milk, grit/clay from construction activities, input of high 
concentration of disinfectants. Ask learners how changes in input could be monitored and what 
changes would be needed in the process to respond to the changes in input.

Sewage Treatment in the UK. UK Implementation of the EC Urban Waste Water Treatment Directive
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69582/pb6655-uk-
sewage-treatment-020424.pdf
The booklet provides an overview of sewage treatment in the UK and potential improvements.

1 hour

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/268691/pb13558-cogap-131223.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/268691/pb13558-cogap-131223.pdf
https://www.foodsecurity.ac.uk/document/category/reports/page/3/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69582/pb6655-uk-sewage-treatment-020424.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69582/pb6655-uk-sewage-treatment-020424.pdf
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Charges for wastewater 
treatment and investigating 
solutions to wastewater 
treatment problems 

Learners could look through the above document. The tutor could lead a discussion about how 
industry may keep their wastewater treatment costs low. Learners should be led towards an 
understanding that, for example:
• a high volume of effluent will mean that the concentration of pollutants will be reduced
• high volume of effluent means that a high volume of water will have been used (if mains water is 

used, there will be a charge per m3 and if water is abstracted, there will be regulation of the process 
and there may be treatment costs)

• the greater the amount of suspended solids, the greater the treatment cost
• the greater the COD, the greater the treatment cost.

As with other waste, learners should conclude that minimisation is desirable.

Mogden Formula Tool
http://www.oasisenviro.co.uk/mogden_formula.htm
This link introduces the Mogden formula for calculating the cost of sewage treatment. There is a link 
to a spreadsheet tool that may be used to explore the effects of varying different parameters in the 
formula. Learners could investigate the effects on industrial sewage charges of increasing volumes, 
COD values and amounts of suspended solids. This could be based on a worksheet which would give 
learners suggestions about parameters to vary in the Mogden formula spreadsheet on the link or on a 
spreadsheet produced by the tutor – perhaps based on the particular formula used by the local water 
company. More advanced learners could design a spreadsheet to calculate treatment costs using the 
Mogden formula.

Groups of learners could each read and summarise, for the benefit of the other groups, the main 
points of an allocated wastewater treatment case study. These could be case studies, produced by the 
tutor, based on visits by the tutor to waste treatment businesses or could be case studies found on 
the internet. 

2 hours

http://www.oasisenviro.co.uk/mogden_formula.htm
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Charges for wastewater 
treatment and investigating 
solutions to wastewater 
treatment problems  
(continued)

Case Studies
Hydro Industries
http://www.hydro-industries.co.uk/case-studies.htm 
Hydro Industries is a water-based technology company, based in the UK. The site provides links to 
several relevant case studies.

Learners could take notes on the important features of each group’s summary of their allocated case 
study.

Examples of permits and 
consents to discharge

The tutor could provide an overview (allowing discussion with the learners) of the permits and 
consents needed to discharge to controlled waters and to sewer. The links below will be useful.

Environmental Permitting Guidance. Water Discharge Activities
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69345/pb13561-
ep2010waterdischarge-101220.pdf
This document provides an overview of relevant legislation and gives guidance on environmental 
permits in relation to water discharges.

Water Industry Act 1991
http://www.legislation.gov.uk/ukpga/1991/56/section/118
Section 118 explains the requirement for a consent to discharge to the public sewer. 

40 minutes

http://www.hydro-industries.co.uk/case-studies.htm
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69345/pb13561-ep2010waterdischarge-101220.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69345/pb13561-ep2010waterdischarge-101220.pdf
http://www.legislation.gov.uk/ukpga/1991/56/section/118
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LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Examples of permits and 
consents to discharge 
(continued)

Learners could be directed to read consents for a limited number of local companies, selected by the 
tutor to ensure that the organisations have different discharge profiles. (Links like those below will 
be useful to the tutor when identifying the consents.) Learners should pay particular attention to the 
points of consents that are broadly similar for all companies and the specific conditions with which a 
particular company should comply. Learners could complete a worksheet, designed by the tutor, to 
ensure that they identify the most important features of the consents.

Trade effluent consent register
Thames Water
http://secure.thameswater.co.uk/dynamic/cps/rde/xchg/corp/hs.xsl/9996_10336.htm#
This link is to Thames Water’s public register of organisations with a consent to discharge to sewer in 
the postcode area OX4. It will allow learners to discover what a consent to discharge to sewer looks 
like.

Policy paper. 2010 to 2015 government policy: water quality
Defra, Environment Agency, Natural England
https://www.gov.uk/government/publications/2010-to-2015-government-policy-water-quality/2010-
to-2015-government-policy-water-quality
Water pollution policy in the UK.

http://secure.thameswater.co.uk/dynamic/cps/rde/xchg/corp/hs.xsl/9996_10336.htm
https://www.gov.uk/government/publications/2010-to-2015-government-policy-water-quality/2010-to-2015-government-policy-water-quality
https://www.gov.uk/government/publications/2010-to-2015-government-policy-water-quality/2010-to-2015-government-policy-water-quality
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LO No: 3

LO Title: Understand how waste water is managed

Title of suggested activity Suggested activities Suggested timings Also related to

Identifying ways to monitor 
water pollutants and 
developing a strategy for 
minimising water use

Technical Guidance Note (Monitoring) M18. Monitoring of discharges to water and sewer
Environment Agency
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/379053/LIT_6898.pdf
Outlines the methods of choice for monitoring water pollutants. Learners could review a consent 
to discharge and the specific chemicals whose levels need to be strictly controlled. They could then 
select the methods that would be used to measure the levels of those chemicals.

Using similar principles, learners, working in groups, could outline a water minimisation strategy for a 
particular local company whose consent they have reviewed or which they will be able to visit.

Reuse Water within a Business
Sustainable Sanitation and Water Management (SSWM)
http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-
industry/reuse-water-within-
Outlines ways in which water may be reused. 

Wastewater Reuse in Industry
Sustainable Sanitation and Water Management (SSWM)
http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-
industry/wastewater-reuse-in
Waste minimisation – wastewater reuse advice produced by Sustainable Sanitation and Water 
Management (SSWM). Learners may be able to use some of the principles described in the above two 
resources and their linked references as they develop their strategy for the company. 

1.5 hours

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/379053/LIT_6898.pdf
http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-industry/reuse-water-within-
http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-industry/reuse-water-within-
http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-industry/wastewater-reuse-in
http://www.sswm.info/category/implementation-tools/water-use/hardware/optimisation-water-use-industry/wastewater-reuse-in
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SUGGESTED ACTIVITIES
LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Planning an environmental 
investigation

By now, learners should know about a few local businesses and have an understanding of their impact 
on the atmosphere and on controlled waters. This may allow them to select a local area for fieldwork. 
In looking at areas for fieldwork, learners could also consider the impact of transport and agriculture.

Tutors could deliver a presentation about the impact of vehicle emissions and gritting roads. This 
should include a consideration of diesel emissions and how these are related to low level ozone, 
particulate matter of sizes less than or equal to 2.5 microns (PM2.5), particulate matter of sizes 
less than or equal to 10 microns (PM10) and oxides of nitrogen (NOx)

.
 The tutor could introduce 

information on local transport pollution hotspots and could describe how ambient monitoring is 
carried out, showing learners photographs of local examples. The following resources may be of use 
to tutors and learners:

Royal Commission on Environmental Pollution: Fifteenth Report. Emissions from Heavy Duty Diesel 
Vehicles
Royal Commission on Environmental Pollution
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/15-
emissions/1991-15emissions.pdf
This report explains the environmental issues associated with heavy duty diesel vehicles. NOx and 
particulates are identified as pollutants whose control measures are in conflict. This resource would be 
primarily of use to tutors.

Royal Commission on Environmental Pollution: Eighteenth Report. Transport and the Environment 
Royal Commission on Environmental Pollution
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/18-
transport/1994-18transport.pdf
This report outlines environmental issues related to transport use in the UK. This resource would be 
primarily of use to tutors.

Royal Commission on Environmental Pollution: Twentieth Report. Transport and the Environment – 
Developments since 1994
Royal Commission on Environmental Pollution
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/20-
transport/documents/1997-20transport.pdf
This report describes some differences in trends of pollutants, compared with the 1994 report. This 
resource would be primarily of use to tutors.

2.75 hours Unit 13 LO3

http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/15-emissions/1991-15emissions.pdf
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/15-emissions/1991-15emissions.pdf
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/18-transport/1994-18transport.pdf
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/18-transport/1994-18transport.pdf
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/20-transport/documents/1997-20transport.pdf
http://webarchive.nationalarchives.gov.uk/20110322143804/http://www.rcep.org.uk/reports/20-transport/documents/1997-20transport.pdf
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LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Title of suggested activity Suggested activities Suggested timings Also related to

Planning an environmental 
investigation (continued)

Local Air Quality Management (LAQM) Support
Defra
http://laqm.defra.gov.uk/ 
Advice for local authorities on local air quality monitoring. This includes ways to monitor air pollution.

Latest measurement summary
Defra
https://uk-air.defra.gov.uk/latest/ 
Provides links to air pollution monitoring for the different regions of the UK.

Air quality study: Monitoring equipment
The Scottish Government
http://www.gov.scot/Publications/2015/08/4504/4 
Gives information on equipment used to monitor local air pollution.

Latest measured levels
Defra
https://uk-air.defra.gov.uk/latest/currentlevels
Current levels of pollutants in a range of areas.

Learners could use the internet and discuss transport bottlenecks in order to identify potential local 
hotspots to investigate.

Groups of learners could explore Protecting our Water, Soil and Air, the approved code of practice in 
relation to agricultural pollution and identify the main sources of pollution. They could feed back to 
the tutor about their findings. 

Protecting our Water, Soil and Air
Defra
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/268691/pb13558-
cogap-131223.pdf
This code of good agricultural practice provides information about agricultural pollutants and ways to 
minimise the environmental effects of the pollutants. 

The tutor could provide learners with a local map, showing some potential sites for fieldwork (or 
learners could identify potential locations for fieldwork on a map) and groups could agree with the 
tutor where their fieldwork will be carried out. Learners should research possible water and air analysis 
that they could carry out at this location and how they will get to their fieldwork sites.

http://laqm.defra.gov.uk/
https://uk-air.defra.gov.uk/latest/
http://www.gov.scot/Publications/2015/08/4504/4
https://uk-air.defra.gov.uk/latest/currentlevels
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/268691/pb13558-cogap-131223.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/268691/pb13558-cogap-131223.pdf
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LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Planning sampling, analysis 
and carrying out risk 
assessment

Each group of learners will identify appropriate testing that they may carry out at the fieldwork site 
and in the laboratory. They will identify equipment that they will need for testing water and air at the 
sampling location and in the laboratory and equipment that they will need for sampling. Learners will 
carry out risk assessments for their fieldwork and practical work. The tutor will rotate round the groups, 
ensuring that their plans are achievable – not too ambitious. They could use kits to test at the site and 
collect samples to analyse in the lab. Learners will design appropriate ways in which to record their 
data and information.

Possible water testing that they could consider – as appropriate to the site: 
• suspended solids (particularly near a wastewater treatment plant)
• chloride (could consider proximity to a road)
• nitrate or phosphate (in relation to farmland)
• dissolved solids
• pH (and titration to determine hydrogen carbonate concentration)
• flame testing to identify the presence of metals with simple emission spectra (e.g. alkali metals).

It is possible to buy simple commercial test kits for nitrate and pH testing that may be used at the site 
of the fieldwork. Alternatively water samples may be transported to the laboratory for analysis.

Technical Guidance Note (Monitoring) M18: Monitoring of Discharges to Water and Sewer.
Environment Agency
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/379053/LIT_6898.pdf
This document gives approved methods for measuring water pollutants. It also explains terminology 
associated with sampling and analysis of water – some of these are ‘blue book’ methods.

Standing Committee of Analysts (SCA) blue books
UK Government
https://www.gov.uk/government/publications/standing-committee-of-analysts-sca-blue-books 
Links to blue book methods for a range of chemical and microbiological pollutants.

4 hours Unit 2 LO1
Unit 13 LO3

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/379053/LIT_6898.pdf
https://www.gov.uk/government/publications/standing-committee-of-analysts-sca-blue-books
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LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Planning sampling, analysis 
and carrying out risk 
assessment (continued)

Vogel’s Textbook of Quantitative Chemical Analysis, 5th Edition
Jeffery, J.H., Bassett, J., Mendham, J., and Denney, R.C. (1989)
Longman Scientific and Technical, Harlow, Essex
https://www.amazon.co.uk/Vogels-Textbook-Quantitative-Chemical-Analysis/dp/0582446937
There is a sixth edition (2000) which may purchased as a new book. Methods for quantitative analysis 
of a range of inorganic substances. This is an old book but the practical details may be adapted to suit 
the centre’s laboratories and equipment.

Classic chemistry experiments: 80. Testing salts for anions and cations
Royal Society of Chemistry (RSC)
https://edu.rsc.org/resources/testing-salts-for-anions-and-cations/464.article
This provides a method sheet for qualitative analysis of anions and cations. 

There are commercially available water testing kits that may be used for fieldwork. Kits used to test 
water for keeping aquaria may offer relatively inexpensive material for fieldwork.

Possible air testing that they could consider – as appropriate to the site:
• simple particulates – on exposed adhesive tape or petroleum jelly
• weighed particulates on a filter, using a personal sampling pump at a fieldwork site or at the 

window of the laboratory
• organics using an activated charcoal filter
• SOx using a pump and an impinger.

The learners and their tutor should ensure that fieldwork trips will be appropriately supervised. 
Members of groups should identify some personal responsibilities. Learners should consider how to 
label samples. Planned testing should include qualitative and quantitative data.

It is difficult to carry out analysis of air for pollutants that is comparable with approved methods, using 
the equipment generally found in educational laboratories. Air pollutants are usually measured in 
terms of a mass per m3 of air. One way of sampling air is to use a pump. Battery operated personal 
sampling pumps suck in air at definite flow rates and may be used on field trips. Knowing the 
sampling time, it is possible to calculate the volume of air sampled. If the pump is attached to a 
weighed filter, the mass of particulate per m3 may be calculated. Personal sampling pumps and their 
attachments can be expensive. It should be possible to improvise equipment e.g. using a battery 
operated aquarium pump, calibrated with a rotameter.

https://www.amazon.co.uk/Vogels-Textbook-Quantitative-Chemical-Analysis/dp/0582446937
https://edu.rsc.org/resources/testing-salts-for-anions-and-cations/464.article
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LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Planning sampling, analysis 
and carrying out risk 
assessment (continued)

Technical Guidance Note (Monitoring) M2. Monitoring of stack emissions to air
Environment Agency
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/483866/LIT_6405.pdf 
This document states approved methods for measuring a range of air pollutants found in emissions 
from stacks.

Technical Guidance Note (Monitoring) M8. Monitoring Ambient Air
Environment Agency
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/301188/TGN_M8_
Monitoring_Ambient_Air.pdf
This document states approved methods for measuring a range of air pollutants present in ambient air. 
 
SKC Catalogue 2015–2016
SKC
http://www.skcltd.com/index.php/products/skc-2013-2014-catalogue-2 
A catalogue from a specialist supplier of personal sampling pump kits. It includes a glossary of useful 
terms. 

The most straightforward air pollution analysis method is to capture particulates on microscope slides, 
coated in petroleum jelly. In heavily polluted areas, e.g. at a transport bottleneck, more dark specks of 
carbon based particulates will land on the jelly than in an area remote from traffic, where seeds/pollen 
may land on the jelly. This sort of analysis could be used as a ‘qualitative’ method.

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/483866/LIT_6405.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/301188/TGN_M8_Monitoring_Ambient_Air.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/301188/TGN_M8_Monitoring_Ambient_Air.pdf
http://www.skcltd.com/index.php/products/skc-2013-2014-catalogue-2
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LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Collecting samples and 
carrying out fieldwork

Groups of learners should carry out fieldwork at a suitable location. They should use appropriate test 
kits at the location and retain/label samples for further analysis. This should include air and water 
analysis.

This is likely to be arranged as an activity where all learners investigate the same site and several 
members of staff are involved in supervision, or could be arranged as individual group fieldwork trips 
where only one member of staff supervises the learners.

Learners should be encouraged to take photographs during the fieldwork.

4 hours Unit 2 LO1
Unit 13 LO3

Analysis in the laboratory

  

Learners should carry out the laboratory analysis that they have planned. Each group member must 
have a role to play in the analysis although results may be pooled. Measurements and observations 
will be recorded appropriately and results will be calculated. 

4 hours Unit 2 LO1, LO2, LO3,  
            LO5
Unit 3 LO6, LO7
Unit 10 LO3, LO4
Unit 13 LO3
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LO No: 4

LO Title: Be able to test air and water emissions

Title of suggested activity Suggested activities Suggested timings Also related to

Analysis, collation and 
evaluation of results

Each group of learners will collate its results and discuss their significance.

Individuals must ensure that they have a full set of results from the group work so that they can 
individually analyse data.

Each group should prepare a PowerPoint presentation in relation to their fieldwork. This presentation 
should, for example, consider:
• sampling site
• likely sources of pollutants and possible pollutants
• how sampling was carried out for air and water
• tests carried out on site
• tests carried out at the laboratory
• results from the tests
• conclusions about the reliability of the fieldwork
• significant findings about levels of pollutants at the site
• possible further/extension work that they would like to undertake.

3 hours Unit 3 LO1, LO2, LO4,  
            LO5, LO6, LO7
Unit 10 LO4, LO5
Unit 13 LO4

Fieldwork presentation Each group should present its PowerPoint presentation to other groups, members of staff and a 
representative from a local organisation (e.g. the local authority, the Environment Agency, a university 
with an environmental science department, an industrial company that is regulated) and answer 
questions about the work carried out.

2 hours Unit 3 LO4, LO5, LO7
Unit 13 LO4
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