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Global Carbon Dioxide Emisssions

“wewois. Path to Net Zero

Increase 2.5% /yr (3ppm)
Decrease 10% /yr for 1.5C
Decrease 4.5%/yr for 2C.
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Scottish Greenhouse Gas statistics: 1990 - 2019, Figures are measured in MtCO2e.
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Influencing
* the world
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Direct Capture — early development

~100 PPM CO2

" DAC will be vital for
planet — 10,000

| kplants globally
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DAC 2022 is huge
energy use 1500 kWhr
= 1t CO2 = 1.5 houses

10MtCO2/yr

=15 TWhr
le annual real output
of 4 GW offshore
wind, about 1/3
Scottish generation



Peat

UK Peatland code registers just 68 projects
covering 10,300 ha, only 11 are validated
storing extra 304,239 tonnes CO2e
www.iucn-uk-peatlandprogramme.org

Target of 20,000 ha/yr only around
6,000 ha of peatland have been
restored annually from 2018 - 2020.

Scottish Government (2021) Update to the
Climate Change Plan 2018-2032
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National Peatland Plan identifies 600,000 hectares
of restorable peatland by 2030, ie 10x too slow
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Influencing ( *\
weworia — JOP 20 emitters; biogenic component O W
since 1583 Ton CO2/ CCs
on yr
Ton CO2/yr

UPM-Kymmene paper mill, Irvine 284,000 O
SSE gas power station, Peterhead 1.6m
Petroineos oil refinery, L3m Viridor energy recovery plant, 274,000 O
Grangemouth Dunbar
ExxonMobil ethylene plant, 680,000 Shell gas plant, Mossmorran 250,000
Mossmorran . Lo

Norbord paper mill, Stirling 210,000 O
Ineos power plant, Grangemouth 641,000

Total gas plant, Shetland 208,000
Tarmac cement works, Dunbar 559,000

Engie combustion plant, Shetland 181,000
Ineos chemical plant, Grangemouth 522,000
RWE biomass plant, Glenrothes 487,000 O ‘W"llllam Grant whisky distillers, 165,000 O

Girvan
Ineos infrastructure plant, 429,000
Grangemouth O-1 glass plant, Alloa 149,000
E.ON wood power station, Lockerbie 371,000 O FCC Millerhill energy recovery 132,000 O

. ) ) plant, Dalkeith

Ineos oil and gas pipeline, 345,000 O
Grangemouth TOTAL 1.9 Mt CO,/yr

Source: Scottish Environment Protection Agenc
Shell St Fergus gas plant, Peterhead 303,000 & ¥
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Facilities with biogenic CO,; emission >10,000 t/fyr

C emissions L emmecomenoe

RWE Innogy Markimch

Biogen
(not captured) e

Norbord Cowie Board Mill

Morbord Morayhill Mill

Biogenic emissions Westrield siomass piant

Diageo, Cameronbridge Distillery, Methil

(] Bio m a SS CO m b u Stio n Greengairs Landfill - combined entries (3)

William Grant & Sons, Girvan Distillery

® Fe rm entation MNorth British Distillery, Edinburgh

Greenoakhill Landfill/Paterson's Quarries - combined...

: William Grant & Sons, Girvan Distillery AD
e Landfill

Stoneyhill Landfill Generation - A,C

111

Avondale Landfill Power Station - &

e Energy from Waste Cathicn Land il Ganeration - AC

Auchencarroch Landfill - combined entries (2)

e Anaerobic Digestion (biogas) Whyte & Mackay, Invergordon Dissilery

e Water and sewage o Lo Pomen Ptome.

Garlaff Landfill Gas Project

20 - 430 kton CO2e /yr Seafield sewage Treatment works m | andfi CHP

Starlaw Distillery, Bathgate

TOTAL 2.0 Mt CO2e /yr auchintea tanami | AD With CHP

Shanks (Energen Biogas), Cumbernauld AD [l A[] wnh EHP and Biﬂmethane

Diageo, Cameronbridge Distillery AD, Methil E SEWBEE treatment CHP

. T | - Bintandm Biomass combustion - heat
( ’ 1 p 7 Diageo, Glenfiddich Distillery AD, Speyside ) .
y - MNorth British Distillery AD, Edinburgh Blﬂmass mmb”iﬂﬂn - CHP

Slurry and manure, ol

- Loch Lomond Distillery, Alexandria DIST“IEI'IES . fE'"'I"IEI"ItEtIﬂn
h ' Anaerobic Biogas - € Qila Energy, Inchdairney Farm AD, Glenrothes
SRV digester
Food and amenity waste Lochead Melville Landfill- A, C

Summerston Landfill

[iestate Drssportnil Brownsort https://www.sccs.org.uk/images/expertise/reports/working-
papers/WP_SCCS 2018 08 Negative Emission_Technology in_Scotland.pdf
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Crops and residues @ NNFCC




Influencing

" the world Energy from Waste (not captured)

* 6 municipal Energy from Waste plant operational, combined emissions
of 414,080 tCO,/yr (2019 data), at least 4 in planning (1 large plant in
2015 data). How many connected to CHP and/ or CCS

* Probable that Energy from Waste will be 1 Mt/yr CO2 — biomass for NET

- UK Committee on Climate Change advice i
to Government is that “new [waste-to- |
energy] plants should only be constructed
in areas confirmed to soon have CO,
infrastructure available, and should be
built ‘CCS ready’ or with CCS”
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Influencing

To be considered as Bankable Removals.
CO2 storage needs to be demonstrable
and verifiable and permanent.

And also a removal has to be
underwritten by Government as a
Corresponding Adjustment, to avoid
double counting, and ensure UK-ETS
Certificate can be cancelled

e Land/forest owner can self-certify to

voluntary market, but has no
Government support or business cover

Stuart.Haszeldine@ed.ac.uk NET carbon sources for storage in Scotland

Country A

Net emissions

Zero emissions

Zero

100 (wind project, 6.4)

100 (enhanced action)
. Net zero emissions

; Bio and Techno? All-Energy 11May2022

Article 6.4
reduction units

100

CO,

“mewoa. PArIS agreement Future accounting;
Article 6 Corresponding adjustments

Country B

Net emissions

Goal: Zero emissions
Current: 100
Purchase: -100 (6.4 ER units)

Outcome:  Net zero emissions
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Influencing

* the world Summary

Scotland to NetZero has unclear pathway. DACCS elegant but expensive
Nature Based Solutions small and developing

Biogenic emission tonnages are comparable to forestry — possibly a lower
cost option to capture and store pure fermentation CO2, or combustion?

Biogenic considered carbon-neutral, so reporting not always required.
Data difficult to obtain, not a requirement currently to record and report

Fermentation emissions not reported in SPRI (SEPA emissions inventory)
but are increasing with gin. Same with Anaerobic Digestion. EfW is big.

Offsetting and Removals — permanent reliable storage required. NOT
Avoided emissions, which are hard to verify counterfactuals
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Millerhill EfW, Dalkeith

11



