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How to make money fronorange peel

Teacher beet

Learning objectives:

1 Understand the drawbacks associated with disposal to landfill
T ' YRSNEGI YR &KI {nbBegrbcasses @ obain srafidkle brodicts @rd minimise environmental impacts
1 Understand that organic waste products can be 1) composted and used as fertiliser 2) used in anaerobic digestion toetpsidcitie

1) Showthe first slide Refer pupils to the Exercise 1 worksheet and ask tteearrange the pictures in ordemnd think about the resources needed at each
stage This should get them thinking albiahe supply chain.

Cranges are grown overseaad then | assume aljgiced and concentrated there, concentrate shipped to the UK, distributed by road and then rehydrated
and bottled by companies like Britvic. The story would be different for orangedrag, dout then orange peel is never going te becovered form organic
waste.Pupils could be asked to think about the supply chain of oranges asdngitsompare the two

2) Slide two shows one possible order of the supply chain and some of the resources needed at each stage of production.
3) Slide three shows orange use in the UK soft drinks supplyg.chai

4) Provide some fresh orange pe@ket the pupils temell it,warm it in their handssquash it and bend it bagkafety goggles may be neede@how a video
on jets of fluid coming from s skin:https://youtu.be/BWQKwhO4axUThis videcand hands on activith f f dza G N> §S&a GKI & G KSNB
smellgtastesorangey. Give them a cple of minutes to come up with some suggestions as to wheraithanginess might be used.

5) Side 5 shows what is in waste orange peel and descridmese uses for limonené&ee if they got them all.

6) What happens to the peeldi@ 6 shows the perils of it beinguinped to landfill.Get pupils to comggte Exercises 2 andd their worksheetsFollow
with slides7 and 8with some statements to get some discimssgoing around landfill sitegsk pupils to consider the statements on #&hat do you think
worksheets and see if they agreedisagreewith them.

7) Compostingnd anaerobic digestion for electricity generation

Slide9 shows how thesenaterials can be part of a circulprocess Laboratories like the Biorenewables Development Centre have technology to convert
wastes into useful high valygoducts which can then be sold (refer to tb&greener orangépamphletfor further information).
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https://youtu.be/BWQKwhO4axU
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AD KS3https://youtu.be/W|YpibRICVk

KS4:https://lyoutu.be/aULRryCVMyY

8) Last question: How is this work going to generate income for the biKicensing the technologip create value from wastesouldbe applied toother
fruits that aregrown in the UK Get them to think of possible usesy. apples whichlsocontain pectin and presumably ingredients that could produce apple
aromas in other products like shampoo.

Resourcs:
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Powerpointpresentation

Worksheets.

Answers

Exercise X supplychain

51.8 Million tomes worldproduction predicted 2018/2019

3,045 k tonnes of oranges = 3 M tonnes readhedJK market72% from Brazil, 17% from Spain, 11% from other countries
1.4 M tonnes of processing waste andrpducts

Exercise 220 Consequences of global warming:

1 ¢ Disease and pandemics

2 ¢ increased migration

3 ¢ loss of breathable air fromphotoplankton
4 ¢ less food and drinking water

5 ¢ fires and wildfires

6 ¢ increased volcanieruptions

7 ¢ loss of biodiversity
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8 ¢ conflict and wars
9 ¢ toxic air pollution
10 ¢ melting tundra and permafrost
11 ¢ deforestation
12 ¢ drought
13¢ flooding
14 ¢ loss of marine life
15¢ changes in jet streams
16 ¢ increased heat
17 ¢ tsunamis
18 ¢ increased sea l&f
19¢ shrinking sea ice and sea shelf
20¢ shrinking glaciers

Exercise & Consequencesf landfilling

1 (disease and pandemic¢g)(less food and drinking water) (firesand wildfires) 7 (loss of biodiversity)11(deforestation) 9 (toxic air pollution)14 (loss
of marine life)

Further information:The UK &cycling rate for Waste from Households (WfH; including IBA metal) was 45.7% in 2017, increasing from 45.2% in 2016. There
is an EU target for the UK to recycle at least 50% of household waste by 2020.

UK biodegradable municipal waste (BMW) sent to landfill has fallen from approximately 7.8 million tonnes in 2016 (2294seditiee1995 value) to
around 7.4 million tonnes in 2017 (21% of the baseline 1995 value). The UK is therefore stikdo tneet the EU target to restrict BMW landfilled to
35% of the 1995 baseline by 2020.

The UK generated 222.9 million tonnegathl waste in 2016, with England responsible for 85% of the UK total.
604 landfill facilities in UK in 2016

Landfill¢ What do you think?Answers
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1 Yesthis is true. Landfill is one use for-guarries.
9 Landfills do not necessarily have to be in holesdformscan be created. The dandfill in York is now so full it has become a landform
and rises like a hill in the landscape.

We have to put our rubbish somewhere.
1 Yesbut thereare alternatives to dealing with our rubbish such as reducing the amount of tulgisproduce, reuse, recycling &
composting and different disposal methods such as incineration and energy from waste.

Some of the waste will take hundreds, even thousands of years to rot away.
1 Yes, materials such as plastic and metal will take hundrett®asands of years to rot down.
1 Some wastes take much longer. Glass and rubble will take millions of years to rot away.
1 Some wastes will rot away quicker i.e. biodegradable waste.
9 Landfills can act as storage for materials. In the future it may becameoeically viable to mine old landfills and reuse and recycle the
graasS GKIFIG KFa 0SSy Wai2NBRQO®

Landfill is a cheap and easy option!
T[FYRFAfE dzaSR G2 06S I OKSILI 2LIA2YyZT o6dzi AU AayQi rhtoyndkeBmidged [ F Yy RTF )
expensive and therefore a less attractive disposal method. (From around £2 per tonne to around £90 per tonne over this time)
9 Landfills need to be engineered to store waste safely and securely. Howleiggechnology is relatively simpt®mpared to other waste
disposal methods such as incineration, anaerobic digestion etc.

Landfill produces a type of gas called methane which can be explosive and damages the environment.
1 Thisis true. Methane is produced when biodegradable waste breakdottre absence of oxygen.
1 Some gas will escape from a landfill. However, landfill operators put in systems to collect the methane. This can bdflarrnsddas an
energy source.

Many of the holes will soon be full.
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9 Other holes could be found. Howevéandfill is becoming more expensive and the move towards more environmentally friendly ways of
dealing with our waste are consequently making other methods of waste disposal more attractive.
1  When a landfill is full it is finally covered with soil and can be landscaped for recreational use.

7. We soon need to find new landfills to use.
i1 See above
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9 Landfill operators put measurés place to reduce disturbance to local people. However Local Authorities and landfill operators still receive
complaints from people living near landfills. Often they complain about:

o0 Number of vehicles using site
o Litter blowing off site and out of vehide

o Smells
o0 +SN¥YAY GKFEG ITNB GaGNI OGSR (2 WFIFNBS F22RQ
9 Itis understandable that people do not want to live near a landfill but they have to go somewhere! Waste has to be deslingibne
method or another. Would people prefer to live near an Energy fronsté/gacility? The solution? A world with no rubbish at all!
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A thousand and one things to do withrange peel

PupilShees

Exercisel: Supplychain

* WAITROSE

3 PARTNERS

@,w'&)w LIFTING SPIRITS SINCE 1938

1. Organise the supply chain

2. What resources do you need at every step of the supply @hain
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What are theconsequencsof a global warmingNameeach symbol
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Exercise 3

Consequenceof landfilling

Identify theconsequences of landfillingy using thesymbols from exercise 2
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