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Cradle-to-grave

Rew material | | | Distribution [ Use Enchofife

extraction

n1sisyiiiu Cradle-to-gate and cradle-to-grave
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Very high

(>5 kg CO,e per kg)

Refrigerants Plastics UK/EU field crops Unprocessed minerals (e.g.
Elecironic componenis Most chemicals Glass e

By-preducts (e.g. straw,
Meat products Fuels Paper and cardboard y-pre %JC sleg.s rqw

woodchips, some animal
Aluminium Dairy products Plastics processing feeds)
Other metals (except steel) Greenhouse crops Landfill of Water production and
Pigments/dyes Rice blodegrqdub|e processing

materials

Transport <1,000 km by

Some concentrated foodstuffs ~ Peat )
articulated lorry, or

Laundry/hot water treatment Freezing <20,000 km by sea
Cooking Landfill of non biodegradable
materials

asuanhisudinanaranuivdiudsznavifizuadnuasndadariniduaday wananssnufduul Tune (12u 1e3agilye
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angfuuiunii 100 o
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UAINAaA U

aatmsafivfonisiatiuaisuau (carbon storage) atinv'lsflatiadu nsdiiwuliaafigadandasiaaifiangnisladeiud
aman1sailiunnnin 100 1 viatdaadunitidaadganad (1du Wi nssanw &naannsssuand) gnaranluAnauidenay

Tdsansuin mnaeiasdsasuaiuadwiitaddgyasiaaduiiu 100 1 tanasdainuatinLANaI1TzyINAITIIURY
wanilishe
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dfiaaaannssu 1y lanansaaImnamafiaiid (BAT reference documents (BREFs)) uazdfiaatalvinwsinsydugouas

sruunAndael liudmdudayanamaiia deaunsassyaanslaniifidnannle

o agdutinifluaanslansdinsuamsuaunansuduaindndar asladnanisiaauay/wiaunudnszuiunis ulal
eazvinn1sAuan ‘back of the envelope’ atngsiasa iiasvyiuAinansenufiun Tiuge defuassiumu
dayadsuni Yadrduanusdey

o waswAlMlunszinunsNan snasfidiudrdyaasnislaasuafie nsguaunszununsvinlvianIasy
aszuruatsduladofiuur Tunnaslgwadonuannuunn widnasnmulsunanislawdssiuavasii (1u
Nnnfuuzihrasanavinssy) AdluldlsdiagvinaisAuaiuy 'back of the envelope' wuuidendu wialvisfula
NdayalanizaadvIsiiiauiinugasadiungay

Tdsansuiansasdasiinuariuiiy analvdnusniniamdusanatainnisddaadiaaaunsean (potential hotspots)ndi
Taazgnaalussuundadagi uazanaldnusinamdunisnunudayawasnsinaiduanuadey

AUaaUN 2 NN55IUSINADYR

9
dszinnaavaiaya
dayaniniuluarsdrmansuaunawsusuasndasiaaiazInag lunuanysda‘la:

2ADYININTIU:

mnafslfinaasiRimidiuaznandn (780 waseu nsldaadie sasdaiiuzasude/vannad naafurisIn 1a4)
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o anulsela - iadassauuan saslvidayaniifiaewa

winfinnuusiaialvifluaundnnisuas 'anuiedas’ uag 'anugnsad’ dayadgugddniflumadaniniu

Primary data

Inputs and yields for the cultivation of cranges

Energy and material use in the manufacture of concentrate

Energy and material use in the production of drink product

Energy use in filling

Primary and secondary packaging
Distribution details

Secondary data/assumptions

Transpert of raw materials

Transpert of oranges from farms to OrangeCo, and
concentrate from OrangeCo to Superdrinks

Fuels, electricity and agricultural input production
Packaging material production (including any biogenic
carbon removals)

Chilled storage at distribution centres, and retail

Use and end-of-lite profile (e.g. length of refrigeration,

Primary data from three farmers (Spain)
Primary data from OrangeCo (Spain)
Internal primary data

Internal primary data

Weights — internal primary data

Internal primary data for pallet plans

Assumed available locally — 150 km, secondary
emissions factors

Distance calculated from addresses
Secondary emissions factors

Secondary emissions factors

Secondary emissions factors

Secondary/average data and assumptions

Secondary/average data and assumptions

amount wasted)
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EATUIFIUDYRRUAAIAFIINATTINYI 1L (LCI) & wnsaqleii: http://Ica.jrc.ec.europa.eu/
Icainfohub/databaseList.vm siutiayauivuis tiusnswitlunasnuvuadanifusisssufianluaygya

e fhadvuasgudayailaiuaugnfagiutiaya ecoinvent LCI dawu'leifd http://ecoinvent.org iiluunastiayais
UsgTamid msuidaunasnszuiIuns
o ghadhvuasgiutayans leun European Reference Life Cycle Database (ELC) dowu'lai
http://Ica.jrc.ec.europa.eu/lcainfohub/datasetArea.vm ati'lsfionu winduilu srusalddrdmsunisdsaadia
usazsansiuanlugiutaya LCI wadsafudnaniwuasnnyiansaulnelisdasldaansduas LCA indadulunis
lafrfaya LCT shedadifisoi:
o msdaaandaya LCI aslualsadia (11u Microsoft Excel) anaviniviguasdauniu'lsdradu
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o va

o muudnNsua? Wnauas GHG Middgyionuaazgasey Tumelfiid daraduuiaunadeana
tenrinsAunsldasnaimRaddntaaviniu Tuasdlll msessniniidfatanslaaafaniiaduaiac
AUsufiuly uarassruadvtaiaulunsaruaasuauansuvizasndasauai

Electricity, fuel Department for Environment, Food and Rural Affairs (Defra)/Department of Energy
and Climate Change (DECC) GHG reporting factors

US EPA eGRID database

Transport Department for Environment, Food and Rural Affairs (Defra)/Department of Energy
and Climate Change (DECC) GHG reporting factors

US Depariment of Energy GREET Model

Agrochemicals, Biomaterials ~ National Non-food Crops Centre (NNFCC), Environmental Assessment Tool for
and Food products Biomaterials

Food Climate Research Network (FCRN) and World Wildlife Fund (WWF),
How Low Can We Go?

Danish Food LCA database
Carbon Trust Carbon Footprint Registry

Building materials University of Bath. Inventory of Carbon and Energy (ICE) database
Carbon Trust Carbon Footprint Registry

2.4. nM9rusuAaYARUTUAINTIU "Uanenin’

Aanssutulanmimvinnedenstinunsiiiadussnitonisnszaneduen nsuadldn nslduaznnsduds luinuut Ao
agdaITIuNINtayafanssundnd msun1snsTaadud iy (GuwdnismaddnaniusiunidenasAanssunessiauag
Ao adelsinu dusaunslduanuisaiflufunaueasiiaiadyAgadmsundnsaeiisasniswdsoulunisvinou
Lusa9ls9a1nmIs e

n1snszanaduan (Distribution)

Tunanansdl aalazdasnuNtayandndnsun1sassaadudmnataaldnisaiuaunislfiiiounasaal n1saseana
fus e lildsznausanisaudellfonaadlinuazszaznalunsiaduluguinszanadudvizandodud ans
Anuatunaunisnsraaiasuansfonimansinamde (11u ndndaaifianalinluausnuaiandng wianlsl — 1dduads
ghoiinauaannalugauiisne) wiagdnnawmnie (1u ndadaeiiunalinluaaunay/Songe/ad) s
AualanraluieAtunisvinauzasnas

a1uilan (Retails)

dwmwamnmmmu‘lum n'mJaaunawa:rmnmﬂnm]ana%ﬂutwuomutanq maoﬂﬁnauwmwmmimusw LL“E\]\‘)‘I/IJJ']“E\]ﬂ
°1]a\‘)ﬂ'15ﬂNDHNNWHHBﬂﬁiahfWN\‘)\‘ﬂudﬁﬂiﬂ‘Vl\‘)LLN\‘)N'J'NLLN”LﬂiaO‘Vﬂﬂ'J']NLﬂ‘u

cal o &

wmn'hifizayanandmsunislandsuleagaiuiunaddn arsldasiigannaisunedfnvasndadurinianunaangd
wadangusaduiirgruldadwanmasura ey lbiunisddaafiigannadodud

v & v o o & o v, a & : : P 1Y
ﬂ']i'QﬂLﬂ]Jalu@uLﬂu‘VIiaLL’!.fLL‘ll\‘)‘I/]i']‘Uﬂ']ﬂNﬂa']'QL]J‘ULL‘VIN\‘)]JNaHNNWH‘V]EJWHQ,I

el aaagdasiasanuueRunNnldlaandadaet uazszaznanlaaldasdadu'li a 3aana (11u Rudi
tadaulinnadaiAuliuiunit Sudavidasnaisuindu)

v ladvu (Use)
Tlsanslaon’ AadasunauasiinisilllunsusTnandaiae watadvuauasylileaads dadioiu:

o TdslWansldud nSundadainidagdivatmisazavdsiedadrunadlanazay au w9 6 19 naa wia
Tulasudndaginazssasnansasldlunsasnsal



Slo ..making excellence a habit’

o TN s udmsuLATas la Wi araedefeszasnan Taavh Il uasndndaaiily wsanisdoaviald (1du
dadrunavsauniavdinknn 30/40/60 aven)

druduuunasadauei ddanivinludusauiisnunsaisiudrdasasaain wasvinbiitAaanuudsdsiulaunn detiuie
dusiaglsiunisiarsanatiesaumay wndluldls asaredsianansdainuatiutfutianiiviuatlsinan1sladenu
grususaandndauai

mnTdsadnsldoulitdrivualiluan@sdainuatiinidiy AITAUMINNATFIUAINATILHEUNT WIINIITEAUIAKTA
UM ARIUATINNTEYsEEENT T AU NT LRSI AR UszLdiu (aua1duaueaInIsaanad)

mnlildaualdsindnstdnuuassrulunndenunlag dhvsiu TusiWdnstadounasndadausialislasunisiaisan
TaansanAFaUANTVivutaINAASuziLasns T Ul A auddgyisasiansanda:

o nAafaiinilusasvivitariudnaylsaslilviatvildeuladvizalau? iy taaa1utihdaslahin wiaddaslahinuas
asiseannsiiiatal

o uAafaugildwavusTIANs Tl uMEahi? datvidunaaaiWdas W

o wAndaiinilusasurdifuvdautudeonauniaszuinenisidouiaegldlaramenia’lai? dratoiu avnsiuiuge
dauazenuvrdiaagsasfinsAusnm lugiiu deiniusaslawdeou

n155u31,mmqm=s‘lﬁa1u (End-of-life)

'Sgazidganisdugaaianisldenu’ Aadadunaimdunisduaiyteanillvasndedasinasussaiatinasndndusiiia
fugaaranislidenu (1u degiungnardaludeviaudenay/nasn wiadasdrunslada)

wndlulalle asavdsianasiaivuariniduiassynaazidaanisduaiade winTuslWan1studeatanisldeulau'le
Anua'lilulanssdaduarfRuidunialudayadvdeiaiuauu Asmnsadssuianisldsnaisnisinnisuasdaiildvia
Tagads msszudundgIule 9 adredaaulunisdimiaasuaunansuv

dnsuTaaianualundasausinarussasaeiniiaday Iudludasfizdayasalui:
o nauardssanuasidausarufingnivilanueaignisideu
o JEnsdanisuasiiunldduiagueasdssiandianuaaignisideu

2.5. nsuszivuaaininlzaya

ANNYNEDINTD 'ALAIN' UBINAANENITAIIUAITUAUNANTUSURI RS uinadna duatiuananinuasdayaniydly
asdwIa finnudfuabwdsiaaazdasiarsanquainuastiayananuazsasiaaly uazuaalviiiuindayaiaitiu
wEAIAINARAUYIIANAIANTaLLINaL NI LRI RY

iadsufiuaaunwaasdaya Widfivdsnannisiiugrunssy linauminiliigua (anutAaiday anudguysal musiaua
ANUQAEaY LazANNTUsITR)

idngAwiuay — fvarsidlunislssfivaaniwaaya warausalduunenisiviasuuuiiuansnodulunsasnsd &
drayAanisAfiefivaanwuastayaainonuigan wavsfiunisadnallsela davuasisnisdssiiuaaninzayaniu
ndna1s TlsansuiniglaisnieiaasansasufiunislsufiuuuufoHhnauiassyaamaauasanu livivay (wagau
Fufluarafiaduls) tianislsuilsedaya)

ﬂ'JTMT‘IJalIN‘I/IllﬂmﬂﬁWﬁ‘Vlﬂﬂlﬂnaaluﬂﬁiﬁﬂﬂﬁiatll,‘l/n meumm&hﬂmLﬂuwmmna‘lﬁtwamiﬁamimuuamﬂuuanmn
tHuihwunauasnisdns ‘lunimuminumnmiﬂiumuﬂmmwmanamwnmwsannuannmsmmamimu'zm’lm 1/]
anmaowsaunumimmmmiuauvx!mwsummaoNamnmm

dusunisdsadfiuaialu (u assyaasslanluivldaad) a1'lidniudasvinnisdsadiv/urinanoflunmienis we

Aamisasdadaubiilainanuuansdvuasqaniwdayalildfidndwatiumssdananis@nuasqa



Slo ..making excellence a habit’

tlasusunisilaaa (Emission factors) : uuinsiasauiianisiinziayaniladineg
A3179)

SNLAAAAUGANHNAKSD T2
e aMARAUMIATTURANAR RN

iadunisdaausziaudvnisiaauann cradle-to-gate emissions, or cradle-to-grave emissions 13a'i?
. ma:nl,ﬂumaomzmmsﬂaauuawnmnms‘lﬁmuuavaumums‘lﬂmmwauamauomsumh
o wnlisuaaude aumaotw:u nszudemsnudonisuudeiaguniinionnalildonszununis wudeafunis
audeyanaFagllldodunaurieTadamudalal

tladunislaagsniludasanizaniuinviali? .
o wnilRdansddasuansidiuddgadvunndasaayin uasndndasiiuunTiunaznaadiaifeng Aulu
ga1unene (1du NAFAR) AzsiavfinsiaTaUF LI
o winiladudunisdaasuaimidugladiwiiniasalng Indudasfinisiarsandelssineguda ansdaasnia
NnnFainNuwanavduatefitagAtyssrnineunelseing

ﬁm'm"ls.iaamnﬁaaﬁuiﬁmmsmﬁﬂﬂu%aﬂsj
o mmWﬁ:uvltu‘iataunminauuavmiﬂaaum:um mgaunIali?
o vnnumwmﬂu"lﬂ"lmmmil,ﬂaﬂuu,ﬂaomi‘lﬁﬂiﬂuﬁﬁﬁﬁua%uimnmiﬁmsmw‘luﬂaﬁ’ﬂmiﬂa'auuaﬁz:r ALY
VAN
o vnnnivmumswﬁmﬁm«m'ﬁuuﬂuumavaﬁwwamnmmnu (1u AsTIIUAIMINTSINAT) AIslASBATIRassT
LRNNZRN ms:uv‘answuaunaumwauamﬁou
o msumuwumuunauﬂuau‘luswumauasao sheunil nsldasdaiagnlsadugoiuliidaiiausuaauan

MIsFItnaANliiganraavAY

(%4
Q/

AUNaUN 3 NNSATUIASALLAN

3.1. dueaun1satuIaiin 'l

Jdunauusnnfidsgiamilunszaiunisawiadanisuni "TWad Wanueniiadivuasduiadsunaniifmdasduusdazinad
UIIMARUUILNUTINTZIIUNTTUED &usaldidauntlSune tandwe ssaznvuazaya "Aanssu” Miluilszlaaniausg
fnsuusariunauaaInIZUIUAIT LG

ﬂanaﬁanﬁuﬁnanﬂmm’luiﬂLLuumoﬂ mnmuua%r‘imﬂaoﬁuuﬂmmoﬂ (vou 5uwmLLa“me'wmdwu%ﬁmaﬁuﬁwﬁmd
nilodu v3ayaA1n1snaauieil umnammswamwuo%) funausaldisduAanisasoauaazasinaiiuanluwauis

ATYUIUANT l,wa’luauwmLLa“Lamwmmwma“maummamuummawuaumimmu/iwmmoaommuum domnansavinle

AaluwkuonszuIunsas vialuatlsadie Excel wiainiasiiazanduisau 4

fanaflushuiiennigalunszuiunisaiina fa:

o afivAvzaidalunsruiunisigua
o virmsAwalillsslangavinaziulills tdalaunsansiadautdaunaele
o flurinsguufisrunasdadeialimAdutayanivviue

ansvafiauangariagsriaufiniiian15vingIunal ATEUIUANTAIUIAUANILLASENIUG RUNE

Tdsaan i sluauegivaralluau definisArdnaisuaudiain



bsi.

..making excellence a habit’

Agrichemicals

ground preparation (possible change in land use) —

Figure 3: Mapping activity data — cultivation of oranges for the production of orange juice

CULTIVATION OF ORAMNGES
(Brazil)

Landfill

Incineration

Recycli

biomass growth and carbon uptake — °cr<ing

agrichemical application — harvesting —
ambient storage

Transport

Oranges

Refrigerants

Other ingredients

Figure 4: Mapping activity data — processing of oranges for the production of orange juice

? Landfill

PROCESSING OF ORANGES
(Brazil)
juicing — pasteurizing — centrifuging —
pasteurizing — freezing — frozen storage

Incineration

Recycling

vinliauudgiudradu (Making simplifying assumptions)
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ANsANEUDIAAL

Quantity Transport | Transport | Data source
distance mode and

(for input | type

or waste)

Fertilizer, total®

Fertilizer, as N
Fertilizer, as P,O,
Fertilizer, as K,O
Pesticide, tofal®

Pesticide, active ingredient

800 kg [100 km Arficulated  Fertistat, transport
HGV =33t assumed

150 kg - - Fertistat

50 kg - - Fertistat

200 kg - - Fertistat

40 kg 100 km Artficulated Published/reviewed LCA,
HGV =33+t transport assumed

15 kg = = Published/ reviewed LCA
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Diesel 50 litres  — - Published/ reviewed LCA

N,O from soil (fertilizer application and 5 kg - - Published/reviewed
crop residues) LCA/IPCC

Waste

Un-harvested oranges to land-spreading 200 kg 10 km Rigid HGY  Published/ reviewed

=7.5-17t LCA, transport assumed

=7.5-17t transport assumed

HGV, heavy goods vehicle.

Table 6: Examplk — to produce 1 tonne of concentrate

Quantity Transport | Transport | Data source
distance | mode and
(for input | type
or waste)

Oranges 5,000 kg 100 km Articulated  Published/reviewed LCA,
HGV =33t assumed transport

Refrigerants 100 km Articulated Published/reviewed LCA,
HGV =33t assumed transport

Natural gas 30 kWh — = Published/reviewed LCA

Product outputs

Orange concentrate Published/reviewed LCA
Orange peel oil Published/reviewed LCA
Damaged oranges 100 kg 10 km Rigid HGV  Published/reviewed LCA,

=7.5-17t assumed transport

Waste water 3,325 litres Published/reviewed LCA

Refrigerant emissions Published/reviewed LCA
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Table 7: Footprint calculations for the production of a 1 litre carton of orange juice (example data only)

Quantity | Quantity Emissien GHG
(original) | (per litre of factor emissions
orange juice) (kg CO,e/unit) | (kg COe)

RAW MATERIALS

The following dota refer fo the cultivation of 1 hecfare of oranges, which yields 22,000 kg. The production of 1 lifre of
orange juice requires the cultivation of 2.1 kg of oranges

Articulated HGV =33 t 84 0.008 tkm  0.10 0.001
N fertilizer (production impacts) 150 0.014 0107
K, O fertilizer (praduction impacts) 0.me 0.9
N,O emissions from soil (from ferfiliser 0.149

application and residve management)

kKWh  0.09

Damaoged oranges to land-spreading 100 0.010 No emissions allocated”

Rigid HGY =7.5-17 t d 0.00029 tkem  0.10 0.00003

MANUFACTURE

The following dato refer fo the processing of cronges fo produce 1 fonne of orange concenirate. The production of
1 litra of oronge juice requires the production of 0.21 kg of concentrate

Articulated HGV =33 502 0.108 tkm  0.10 0.011

Calculated in previous stage

Refrigerant (produdion) 0.00001
___-__
Natural gas litres 0.2
___-__
Orange pulp (co-product) See Step 3.1, heading “Co-product ollocafion”
__
Damaged oranges to land-spreading No emissions allocated®

{Continued)
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Quantity | Quantity Unit | Emission GHG
[eriginal) | (per litre of facter emissions
orange juice) (kg CO,efunit) | (kg CO.e)

MANUFACTURE (Continued)

3,335 0.69 lires  0.0008
_ _ ooog
T _ b E _
Rigid HGV >7.5-17 t 2 0.001 tkm  0.10 <0.001
Articulated HGY >33 t 42

The following data refers to 1 lifre of crange juice.

lires  0.0003

_-_-__

Refrigerants (production)

Plastic closure cap
_-_-__

Grid electricity: UK
___-__

Rdngﬂmnls (emissions) kg

Ariculated HGY =33 t
___-__

Refrigerants (production)
___-__

Grid electricity: UK 0.00015 =0.001
_-_-__

Refrigerants (emissicns) kg 0.010

USE

Grid electricity: UK - 0.00015 kKWh  0.545 =0.001

(Continued)
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Emission GHG
(original) | (per litre of factor emissions
orange juice) kg CO.e/unit) | (kg CO_e)
Grid electricity: UK = 0.00015 EWh 0.545 =0.001
Waste water treatment - 0.2 litres  0.0008 <0.001
Recycling of packaging waste = 0.0008 kg 0 <0.001
Landfill of cardboard packaging waste = 0.0024 kg 1.5¢ 0.003
(including biogenic carbon emissions)®
Landfill of plastic packaging waoste = 0.0008 kg 0 0.000

9 This is the global warming potential (GWP) of N,O gas — nof an emission factor. The gas is released direcily, and so
does not need multiplying by an emission factor. |t does, however need to be multiplied by its GWP of 298 to franslate
into CO, equivalents (CO.g).

b |and-spreading — this is put to useful purpose, and so is a co-product, albeit with minimal value. A simple
approach is to allocate this co-product zero emissions, as its relative value is very small (see Step 3.1, heading
'Co-product allocation’, of this Guide).

¢ These values include removals and emissions of biogenic carbon within the packaging material. See Step 3.2,
heading ‘Biogenic carbon accounting and carbon storage’, of this Guide.

AsAndassHana 29U (Co-product allocation)
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4. v LifidairuarANLGNEa RUILANNZRN AITTRRTIAUNE/ 1an6dWe/TilaaauasnszanunsTUiuNAadaeisuuy
AugumetAsergAa dorunaanuidasdivzasnisddasuaiuiinualifundsdaeinuusasnanisasvindudadiu
wavnelaannnseNAaS ity

= T 1o Y] YY) =
'isa\rmvimuwamnmsmm”luums'muau/msmsmaaumumuwamnmm

unensedl nslaasazdasgauanszinondndaeivibildndaduaisnm: ndatausihHuaniaduanislunsdii'li
snsandalamn Lifindadaeidy (1 thauuazninfuudu/ildan) andad1915euiindndud1sieg nune
(i wrwuazaBnalsuana19g) deduduarililsduagiunisndnuadfunaziu udndaaugiunialy
alnasalsindu (madluszuuuuna) wazlifitlseonutas dnsiandadaaunisldasnaieauanandadaai Tunsdl
wiail nsldasfiaRzdasutiaunIsAaLazszInMns

oo o

modaniidigalunsdiinariidaniswenmuuannssinunsindandnaduriviidodnrwadg ugaunisallsenu
anavihldlagnsiurinaisunssudianigsataauilaaunauieaslunausnanansndandadasiniaerineu anis
uilvda nsladwavrusnuisasmaldannnistuassud nissuluzdayainwiznivaiia wiaanaukuihatauad
LA3AIIUY

winEullaile fatroitu lusaunisaldanawionualvaaanannuvaswdenuiilyl i wwdasdnarnia ads
utiviayawdoustduaaulsznaunislifszuundasarinuanuduiusnonianwitnzay datnoiu
U WA viaBinesuasndadaaiindadudadiuvasnandarisnuaaiatnanlaldwnnssuiunnsansududn
Wonuavindailumiuasundedu lunsdiindasaaiiuansrefuiinssununisudaiuanstofuunn a1aly
AnuduRusAY 1y aahusasthluen1svineuild A unsnannan Sauainten

Enriaasnnzauigaazdasdndulailusansdl duagiusaazidaauadssuy fyadrdgyfadasszyisnisuiiv
giufiliatvdatauluszninosnissaanu

3.2. MsAUIAFIRSUAN UL IRWITADISALINN

nsvindayadluTatafinaisuauunazansiatAuasuay
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Asuauatna) (Biogenic CO2)
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o unuilazladis Ywmtniilugued- zero-weighting ' agsiasmiunsiinasuaulutaifinihossuundadaailisie
gariudnsundadazianmsuazaimsdnd
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WAYIIUANINIAULATNAIITUSIU (Energy and combined heat and power - CHP)
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wavruryulgunardnsiainuyuilau (Renewable energy and renewable
electricity tariffs)
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Aswan il lusniui (On-site electricity production)
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Assdvaannavuuaay CHP (Export of energy from CHP)
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AsddagdAauariiaiuisainaanannsaainuaswdadaeiniAadednay tasannwnduudavfivdasgiunasnisdaan
AN ie&ss U UNAnAauaisua unaau

nsladnrsuaauuarinain CHP uanaauiiduszuundasiowed (Applying emissions from
off-site CHP to a product system)
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tNiEa5nN554 (Agriculture)
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asulaaunilasnisl2diiéu (Land use change)
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Wialaazsaunsiaaauaizannnisulasunilasnisldidulilusaawirnisuau (When to
include emissions from land use change in the carbon footprint)
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AsAansilaaauanrannsilaaunilasnsladiidu (Calculating emissions from
land use change)
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Asruanislanduluadatlinsiuumasiiuiutuau: dratrvdrusududrinens
(Determining previous land use where the exact source location is not known an
example for agricultural products)

Y
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lunsdizasdindasluunda m'mNuuﬂﬁumwoﬂau‘luiumum aauuzinlulal 'Jﬁmmimmam vilagannanu
daulmuasiznwssasssumdlunsnat momvanamant wnnegeaafedainumunsaulunsdl

fRulgndundasinduatnosaiiiasluusdatluaie 20 diAr N dogogalutl 2548:

e Tuil 1990 umiﬂanmmaao 11.5 Mha
o mmuﬂanmmaaoaoam‘luﬂ 2548 7 22.9 Mha
o ufl 2009 (ifdayasqgn) fnslgndnndas 21.8 Mha

nfiaamail ansadnalain lunsdiainaian Wunigogn 11.4 Mha gnulasandiuwssasssuandilu
inasnssNdIndasluhe 20 dsuan dillutaduingruiarnefigatiasaniduulasiianainagnidiiailan
Huufinduwnnau nsdensiiudund s Auwun T luiuiilddvsuiudug Alanluusdasunsaszylediiui
1neasNITNIaTINinsmedmwiali uasueamniamiesla foflansalimsuanoiifiuiignuiaslawsiuen
fodiu
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3 = P & d = P %
fv@niilu 53% waswuniAuaauilagiiv

ﬁﬁwsimﬁﬁ:umﬁﬁu,ws"vimumnmam‘lunnmﬂmaousw«ﬁa«ﬁoumiﬂanmmaaonaﬂw (munawignnbinsugiiang
Aanizianzas wnmeiminsauAanisladaya EarthTrends aasannifuninennsianifiadimasadngis
iminaasilsuannisladiduiissne)

4. flaianmldasdantaunszandnsuiuiihdudaoduiuidwizlgnluusda = 37,000 nn. CO2e/
LEnas/il

5. ulasiduduasiuilasunanszny — 53%:
53% x 37,000 = 19,610 nn. CO2e/wgnans/il

6. wWanAnauday — 2,636 nn./15/1l:
19,610/2,636 = 7.4 nn. CO2e/nn. nnisulaauuilasnrsiadiiéu

13avvinaudu

szuuvihanuLfiutazmuauan watnAinlsznauaase1e 12y lalasaaalswgaalsaisuau (HCFCs tadu R-22) uay
"aTasWgaalsmsuau (HFCs 1u R-134a) daunariifimuiintugelunisnden uanialdasgussennadilanisvinlvlan
sau'ldinnanidaasuauleaanlasife 1,000 i fdasuunaiinshuazasansvinanubusnsauunassrdeyaas
nsldasuaie wilulfunadiasnn

lunsAmasamvihaadna Msrulssanuasansvinanufuilduasiuiuinaisinsesnsiiauaneseduntsil &audinar
Uszantl (nsidiuszuy) ddaduwarasszuy uamsdainasviaufofinassvinauiuis vaaanansyuulutionan
fananeia audasiiaiunislsasiasniurionisndnssvinanuiy uazdwsunislaasda Taavidldasldasdia
fanuadapananintuwdt

wvavtayaniiuilsslamiaus tAendunisvinanufiu;

e Talsunsu Market Transformation aav Defra mlaual,nmnumi’lﬁwaomuu,aumiﬂaaummmmau"Lmaan"memn
ve3agvihanufudowndine (http://www.mtprog.com/cms/product-strategies/subsector/commercial-

refrigeration
P )a o < o aa o o a o o <
o gilamaTuladszuuvinanuifiuuag Carbon Trust wusinidnanlunisaawaverunaalddmsunisvinanuiiu

(http://www.carbontrust.co.uk/cut-carbon-reduce-costs/products-services/technology-
Advice/pages/refrigeration-introduction.aspx)

Asdaauuanizannn1sausy (Transport emissions)

dupaunsuudeazintiuluraiayanaaniiigdalniu suihuazdaiminuasnsndn dotunisanansnugsdedniu
w@ualunisAmamsuaunawIurizaInandaal

afanslaasuatind msunisuudofiagiiall — datroizdu w1 Defra/DECC reporting guidelines, the US
GREET model or the European Reference Life Cycle Database Taaviyldazfinissasiulumiae 'du-Atawuas' (tkm)

Tumsladifadunisdaaanisauds tkm dayasaldiindudmiuudasdunaunisuuse:

e szaYM9aIN a A9 b AdumaTaantsuukousazlszian (1 10 au. Taasaussva, 100 nu. Taaida, 20 au. 1as
sa1ln)

o nmuwvuziaaldfiunTiuiasndusaular 'l foaasune aamIsHnsTazadumendulisae

e ama/anuatlaglsnauaseuwivugilduuauy (vnainsu azldsaussmaauaidn nane vialvaif'ls)

o saussyngnualifiuviala

o MmauavNAnduriviataaRuuay (1iudu)

dayaresiusinsauwdasiiiudl tkm shansduaacngds - szagmeiAumg (AN.) X Maauds (6u) - uazgasis
ifansldasuairidanadasAudmiulssanaunvusiiAmaas Walwlddinislaasdiandaunszandmsudusau
asaudeiiu (lumiiaAlansu CO2e)

ausdviiavidu (Refrigerated transport)

winasuudefinisuiiu agladitaiwdsnnadulunisduiedavadasalvinanuduuueiad dotiunisldaanaiseda tkm A
asgudu Tunsainbifiayanan Teandldaslyd 'fRiunsansedy’ Nsaaas 14) dadraidu vnnsuusvatlusaussnnviag


http://www.mtprog.com/cms/product-strategies/subsector/commercial-refrigeration
http://www.mtprog.com/cms/product-strategies/subsector/commercial-refrigeration
http://www.carbontrust.co.uk/cut-carbon-reduce-costs/products-services/technology-%20Advice/pages/refrigeration-introduction.aspx
http://www.carbontrust.co.uk/cut-carbon-reduce-costs/products-services/technology-%20Advice/pages/refrigeration-introduction.aspx
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tiunua 32 du ifadanisdaasnanizea tkm dususaussnaauia 32 dudadnlslasunisdsunuiadu sauas 14 (1au
Aauae 1.14)

Asaudviaanuuiatuiai/anuvuiuiuen (Transporting bulky/low-density materials)

AsFnaLasiiaIanslsasuatyivsduiainnslaaauaizlunisaudeazgaiying fuseningunazaduafiaugelu
gnuwIvLe uazduagAuivingoganieuwinusaansaussn'ld adne'lsfionun awsuiaavtandndaueiunoadne Usuna

Asdnnsoaudelaluauninusnisduaiagnindasmiaisnasnaniuna fatoiu Twadleudluiagifdivtniuued

nalng uaziaidautesazldRuiauwnalusasus

mungviall wnaauuNwiutasTIgandadaitannii 0.5 an./8as WhinamasiaaiausefivunTinazgnandaiag
snaszasenuwvug lunsdidl daslaiadansldasuatiwavsunissniunisiaandssasTvuanisuudeviiuilamisa
au. (wnuitazndlusana.) 3ty nnldasuatmvariiazgnmsariamnaraslfinandasusigogamunguiiauisa
audeTasenunwrugduilled ifadnnansldasuaieiiiaannnsaudondadaei 1 dudlussazne 1 nu.

Asaudsuuuinnailiunns — dhatnvnsauIm

o Wnadlasuamamgnaudinivauulusaussnauuia 20 du ﬂoawmmnﬁmn‘iwaa“Lmiu”meam 12 au.u.

o Inaslasufanuvuiuiu 20 nn./au.a. Fotfusosnunsazugetimiin 240 an. (= 0.24 6fu) ‘luiauﬁmn
aum 20 dule .

o AsUlanuat¥nNIsUfiAuTaadnuassaussnnuua 20 duda 0.7 an. CO2e/nu.

fafanislandldassdmunisaudowadaleduil = 0.7/0.24 = 2.92 nn. CO2e/tkm.

asuaaaniuiiaiiu (Storage emissions)

AN naLaInIsIatiuaziiaduaaanii Tgdadniu dulhuazlaraiiuasniswds enuaiidasfaiiludrunisnasnis
AAUATUAUNAWIUG

AnsuuaazdunaunIIIaALAL AMIAZHIAUNT:

. mwsaﬂmmsmaowamﬂmmusmammnuh (v2du nummﬂunianm/mu/am)

. °11amuum‘lumsmmnmNamﬂmmmmammmaoamnn (1du Anwsau anudu Ay viaaangiuiadan)

o dunuulaslsznadifinsiafundasasiviaiaadmsuiadunnslaan (nsddasdadlansuidadusaiu)
fusuanusdasnslunsdatiuudazlssian

nasanailaiunislaaauaiesdrisunisaaiu

nsldasuaiEanasdaifudiulugiiiaannnstandenu winhinunsldwdeuanzigaunidaiu aa
mmin@mi‘lﬁi’wé’omuimumﬁudw%’uﬂé’oﬁuﬂ"ﬁumﬁuuaz‘laj‘lmmtﬁummm@i'mﬂ 1aannnIsAunLIY dhasinaiadu
uuSu'laiel US Energy Information Administration
(http://www.eia.gov/emeu/cbecs/pbad9/warehouse/warehouseconstable.html)

n1s3'landa (Recycling)

mﬁ"Lﬂzjmmsmua”mi‘lﬁ'zslm"Lﬂzjma:uéfnumw‘lummmﬂimmmmuiawﬁmmaowam mmmaonﬁmmuiam'ﬁﬁamaoﬁ
WAmtavAunisannislaasuaiiaiuisadaassiidussuundaiaafls at191sAa1u nsannistaasfiuassasingss
Widunmslandetantlandanianis3luaaiaaiidadugrarguandniani ueliladvivaasatine

Tunsifyidusunslandaigalunisdssiiuamsuaunawsunl agsdasdnailadunistaaanafwdmiuizaslada/s
latAaningssuy wasduiunisddasuaiuilanuaaranisldnurasigaiu

figaoiglunisdnaiadunistadasuaiyannnisslaida: the ‘recycled content method’ and the ‘closed-loop
approximation method”.' dafinnslatuaauntsaluansedu duagiuisnaauifvasfaaiiulaguazaisaiuaui
WrAnfisansyuiunsylaidanianisiianise

nsAtdauavnidaiiida: nnsdvnauuaznisin

aslasuifadadunsldaanairdiniunisairdauasianandvataiiuamnuvinmeaassival asanaunasiayani
tawadasnaisasuaiauvs Bidluldaunnasgiu Amduaisinnisnistdasiandaunssan Taasiulugjasieinasiy
2naLasnsIavinlydnisddasdizizaunszan


http://www.eia.gov/emeu/cbecs/pba99/warehouse/warehouseconstable.html
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ANSLHNGEANTUINAIUAR LN T
11 (Incineration with energy
recovery)

AslaasuasaiiiedasAunisinaazdenisitnasounduantdtniduegud iande
wavuANUaILRH AsUaanuatulag 3zgaIadTTIUAUNRIUTINEGT6 dunserinudu
2aILRaAKIUNTLNIT

N5t Taa ludinavouaduun 1o
Twi(Incineration without energy
recovery)

nsUaasnaiyAAIdasdunsHn2aEIa e iduisainasnuaduntdlniauisa
AnaldanniBiunamsuauzasizguasaunfgiuninasuauivnuagnaandlaaiiu
asuauleaantad (Tdnaduiinsuas CO 2 /C uazpmuaaa 44/12 (= 3.67))

nsvnauuadlie litiaaane
(Landfill of inert wastes)

Tagilndud) nsddagdraniaeiasAuaasiligiuisataagaialdniodininladonqu
fonausnusaduiingiulaiidugud iasannazbifinnsddasmsuavuaanannizail uas
aszlunisenifiunisiladdonauazanadianias

asdonavuaddeitasgaiy’ldnig
n (Landfill of biodegradable
wastes)

lunsdiinisdonay bildduddeyaasszuundadae mslaasiasunsalsudivlsiae
Tatladaaniy aagiuIniIvnlITsaviIuaas Defra/DEC
https://www.defra.gov.uk/environment/economy/business-efficiency/reporting/)

<

fidszduniranla tugavdssfunan:

fuagiuzhenaidlidugn (asetudu 100 1) wazauudinasuauionuanaluy
waidudasdans filunuuausndiandvunsaudiniunislssananis
‘lisunsddasfziasuauleaanladnietiiaiw in'ldgarsdsefiudinisdaan
AareAull dofumsdonainilutiadnde wnaRansaniarafiiaddey ana
Fufiwgulainisyana 50% nasasuauiiussaagaaluisngnilaasaanuilugy
asfamsuaulaaan’las wazmsiiunsldasdiavariianldluidadeisiag

Hadenanil

Tunsdinnisfnaudusrudrdyaasssuundaiaust amsmnaldssunanazidaaning Tag
WATAURN:

ulasidusnisdaaaaisuauiaailszunaluatie 100 4
wlasidusildasaanyniluasuauleaanlasAnududimu
ulafidusuasiafivuigndnuuasian e

wlasidusuasnisw lutvasiaianda Wi vdaanusauiiiluilse Taani
Amaniiiugiuls duagiulssianvasiag/msefiunisdonan uazlanviliday
fimnu'liwiuau

Aunauil 4 AMSAANUNARINSAAIIALLVILALHANAUFNIFAR

>

ﬁumauﬁdwﬁmm

gazavnisssiiusaanvinasuaundadaei Aansfinnuradnsuavsaavinasuautazssylanidlunis

[RATUAU Naaw'ﬁmaomsﬂs"mu’lwmanamnmﬂﬁommmmm’lmwammmtm’laua"ammsmsﬂaaﬂmqjtiauni“anm
WAmtavAundaiaaiilasunisdsadu uwazlussduasdnsatignitvansunndu 3\3dwnmnamaoum’lammluLLuuaumao
wadns Walsafivzauaaiinisdsafiuanunsalafidndnasansdadula’le

o 9 Q/ o 9 o
4.1. vineanunTanadnsuadsaatinAIsuay
wadgwsannsAasaginasiludisaayin 'anue' S usunitanisvinunanas'liy (1du ihdu 1 &aswsanuiine) 4o
azuaneuAsidIuNuLILGARE TG NTEUIUNIT uasduaauLaINasiia Matividu Madihduinandenaumi il

sagLviuaynsiaIum

dolurayaiiuaniyailaaadansilan (emission hotspots) aaanvastiin mamsuantaanadwgdiniseed Au v
Wanusassyiag nszununis wiadunauuasieasiiafiiudadnaunnigaavsuussv alvauisaivuanagnsnis

aalaadviuatinuunele


https://www.defra.gov.uk/environment/economy/business-efficiency/reporting/
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ANUALLENAYAINARNEILYAIAR TAL I ULRLUsT A NUaYdaYRINventory MTvinTY Tun1sssuNRINAnANUGRY
ATZUIUATTWIAAANTTU AALRINITA "LA1z8n" AvlunadnsLYvinNazvin'le audayaifiviasiuisavinlifilaanisd@nslunin
audn'le

adanunadwsazniuilss e wmavinsaduuatwdaauinuaans laudgaslinaiuadine'ls wiiasiuleadng
Aaraufon auglidutafonainy auweneuluaislidiasunaimdunanauaInadws tialdayaidodniiubn
tHunsnalunazdmsunisaivd lunaianas

Matdayanldannais@nmdiunadwsuavinduadaiiuau:

o nslandufidaguiiardyassasvinasuau suuauanuiannislalauazaslaasuaiingiu

o msuudnihduniuAfisuddyduduy dodlunwnznaiddmihduaniulilutasududonaunudeldogamineg
twalal

e nsldanuafirnnsdadanuady deduluaidaannnstadiiiuasastdasvinanudy

e nwnasTansdudllfoiudddndodudiuaiuauuiadysaliunasanvinfonua dodlumnessaznnelnauay
anudndulunrsuudslugifiu

uadnsuasns@nmnil mslasunisilauzngnisadilnaleanse nanjsuinanunemulunisaaasuauilauagas
ussanadFalunisanlaatine'ls

uananfifearaflulseiomilunsfamisn BiiBauisuasuaulansurizasndnsaaindn v Aundadaaidun
psnaAdvAunauan viadundadamilsuansien aaluudsvias uisaasnsdl msulauausniusaclsiunis
Ansanatvsauray Taaldpanwdayalussdufendu amagauliilainuauiusuasszuusgannaaddu Lazuiians
vinouvngau

1 Qs 1 A Q/ 9 9 A Qs
4.2. aznula'laatinvlsiagAuzayasaainuacaaasddaninleasu

sagvinasuauaaIndadaritdud laalszanaiviniu asanafianuhigndasluidadaunassiunsiladasuansiilel
Bnaiayanmuny fidasivanuiisulldsasuuigiu udAbilddyuisuald vanmuidiasuaunandusiiag
gusaldviabildinainadssavdla

RenddydasavizinlannulinivauiitAmdasiunadwsnisdne uazudnulaguasisnisdsyidfiu Mdsnasannl
wivaufianafl asdifinaudasiaiulutayananadwsuazsinniasantfiavinnsdadulaiisdunisiaaduanudida
wavgasdlas nsdanisn n1stdannsTuIung 18

aFuaunawsuindasaridasuwsandunisdssiiunaniwzayaad1ed wazasiiuas@nsiasuaulauasidan Ang
Usziiuiignunsanadlainiudusauusatunisdssdfivanulivivay deazfinissvutativindarauAmAulssidunisiuvin
WiAaauhiviuauananIs@nm

nnfiaaifimualvifuandaya (data point), Aezaya (data sets) wiazayaoviua (all data) snnsaldiialsediu
anu'livivauludnsaeAoiZuno °1Ja:u51ﬂmmwma"ummiuuuuaum iy Tunsdifitasunisddandiaildlilaugas
mnizmumiai\mLﬂuﬂzymamoaumslauwa um‘lunimmmtﬂumaonmsﬂsxmmms‘lunsmminwa:ga

asitaseviany ivtivaudidumienis sunsavinlalaaladian1sneadsd iy nsitesief Monte Carlo avs
JiaszsiMonte Carlozhalvauisadalsunaanuluntvauls wagazahalianlaanuluwivauluidednlduinninnig
Uszifiunaunindayati ey ag1aLéen

atnv'lsAan tRadLiiun1sitaTziiMonte Carlo aflusaviizayalasasdaaimduanuulsdsundullldsauyataya
weazaa deanafluBasennazyin wnaunsanunuayaauLlsinu luaatayausazaaladatitiaswalu LCA
package (t21u SimaPro w3a GaBi) azaunsatinunldlunisiensvianubiwiuaule dr6asnis

saainasuauniflunadusazusaaduanisagrunassaavitasuauionue laafddafiawain + wasiduduaaeniouas
A dulale

wdonnlsufuanubivivauua seidlaiauls (Wiavimasit) Masunalitneeu asladisnsiddnniandasiia

4
o

g1iin (common-sense) 2avnn Warasanauhiviuauaasdayalaiimslianuaulalalannias datoiu
mnlayanldgouuuitaasnsnunisviafanssu i bifdtoady fanulivivauge Abisniudasvinlvitiulym
atho'lsAony lunsdivivayaiviuauuasnsznunisviafanssuiiiudaguniuwasnisldasuaiudde aasvinnsszy
wnawnliialiylddayannuiasyiolunisldayanisdnmn demadunsdinani wusihlvisufiunisiwssiany
17 (sensitivity analysis) \intdnwnvin'le’
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AstAsILrinNN (sensitivity analysis)

nsianeviauh (sensitivity analysis)ifluignnsinag Manunsaldidauaaindayasdyuasauudsiuisninasa
nadwsaen9'ls ausainllldruguledlduassanvin aaudasudllfaudn (dayafanssuvsailadunisUaasuais) i
amnuliwiuau tiagindviidonasanadnsadne'ls Madoiy aamagauaua dyuaanbiviuawaaifunns
audetindn Ussansnunivuzvitaszasnsunsal daunlasldanalumisaasadmansan (1 wasuiueunwivug
aunaLdn/ et qu/amuﬂumom 20 wlasidiug) aw'la(sensitivity) asnadnsfugavirasanisildauulasiianunsa
Uszisivlalunands saawinldauliunnvdaiasdnvanviniu?

dasgduavaaunlasuilunanssnuannninldsunlasniali? gasslanldsuulasrdanisilsauisundnsauaileding
uldsuldusali? udvananisiansannliua aaarddudasnunudayariudniialsulenislsadiulusud

4.3. shavnu/iiuvinsatiiaisuaunanius

1iuninsauin
fwfumsuaunanwius cradle-to-gate iilasaninsutayanisladnunaznstugadiondndae dofinnuAaiasiy

asYaAuuarldanasuau aatuivfluFasdrdeyatrfonagsasfinisiurinatwiiesnatisdunisadnaisuaunasy
Puaesuaulvdudarminiealddayawuy cradle-to-gate Tunrsdssiiumsuaunawsuri

nsdasng
"Lu':ﬁm"afiwumawvﬁivmﬁmﬁ’umiﬁamiwazfl’wﬁmaonwsﬂz\iauﬁwmi’nauimaaniﬁd wnaadanfiazdasnsiaya

ada

anntuiammmammma’mmmmamaumwamm Tisaaadvrugiin N[ U wazdaivAusTnIvlssinania
i"‘ﬂ‘ﬂiﬁﬂLWNLG]NLHEI'Jﬂﬂﬂﬁiaaﬁﬁi‘ﬂaliﬂﬂia\‘)ﬂﬁua\‘)I,L'JﬁNENLWETMLLualQ'ﬂNﬂ'J']N‘ifﬂl'olu anmao anmaoua"wmu"m

nsdassmnilullmunisavdadoussiagiuiidvualinaumin neuaddglunisneanudadasTselaigainiiay
dHuldlduagldnunasvanunladarsusis

AsRasssaavinausailavatasluuy leuna:

o AminRuadaidiulasiuie

o amszandunus

e FEUANNTURAUALUDIRIFANST

e msfinaainmsuau (1adu uuussasaed uuliu'lae o 3eana)

Asymudausautiin (Footprint verification)

winfinsdadulaniazdasnsniauan vanuzinliiinissulssAuanugasasuadsaniu Aslasudrsusasannuanansu
AsaAnasaavihamisailasduilaratAaauuiannaisasiiaale wagvinligfidulagiutdafiauiulainns
ddnatuidiadalduasfinugiunsg

Taanald nsfuilseAulAanasdu:

e AMARAUURTVAFAUATAUTIUTINTAYALAZTUAAUNTAIWIAAa dufuIRuraTlgnaaduastayainunIweg
LUNNERN

e aMARAUATANTaLLVIINITEURa TVl Ratnafiasviaufiafen lansevinnasdeuaulunsautiainisaaui
AnNuUA

aaahmunamaam”mmsmnmssnsaa‘lusymnmaqnu (2tu mstudusaauias nsfiufulaauanaiaudug wianis
FusavanuAraiauiudss:) wasiludaivuaiiliisasuansedunasnissuilseiu

4.4. Wi Footprinting wan1suUsuilsvasanslunisianisarsuaulianadleacinels

sagvinasuaussaldiflutayaiusiu lunsannisdsasasuaunarnisldwadsudieg Tunazifensudsuisaladiia
tHuzimanudnlddonausidrulasiutduce

AnNTiANUTaLLinAsuauuaIndndaurinatna msuaaditiuativdaiauindiulauadlsiin Saauiale uay
nszuIunIstamlIsiasunisivuatihvungwaritnsaale
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rudse@ansninlunscurunisuasaaiiay

2 _a a o P dn o f P a P v
anudasaulunisas Tiysniunnszununisnlesunisscusitunislsafiuiniufanssule assuiunislamindsiauin
n8a anrazuasanuAalunsaaaiidiulvaasianiganzasdundadaurinaidvdssfiunasnssuiunsndaiiadzdag

a:19'lsfienu wrdeadur'ldduiulanialunisaaasuaudiszylilui A ldnndUIANNIIATTAT NINTNENRE aIANTT
13n1 Wiaunasdayanialutianisizuanmsuaunanizianzasnnndiu anstadauiasldealddanasmasununenga

aaduNsaldinzaviiadugdssnaunisiansannividansvg Ly Asitesgidunu-wadsylal alsydiunaidaniiia
NUAvTayamsUaUNaNTUGUaINAnA U LHaARRUTALAIAUNRLNENITRATILANILINNFA
2ira1Tun19aanUUUNANA YNV UUINAL

vy v v s a . o e : v a P = v
aNnunlaannsanesaavinasuaundnsiae arsdvnalitianisilaaunilasnaisaanuuudeunnle uagauisa
Uszifiunisdsulnisaanuuniaaladinisldaaasuaunasndnsaai dusuyfgiu

aadusalduuydiaasasuauansuvitiatl daudunauadisn danunualunisndanianisiivuaangssninonisla
U vinlaunsansadauwaslsauiauditiannisaanuuuaieg Au9astiandnsauainardu'le

uannniifguisaldiadaviiadiag Nahalvitinaanuuuladgaiunisal 'sfinaslsdiuda’ uay Aviuaaan1sainansenusa
Asddasfidzaunssanionue Watldauiggrianszuiunsanisiag

1. ¥sq

o n'mﬂauuu.ﬂ510';ammmuﬂivnauumwua”uwaamo%?
- ﬂaaun’m]aau:uawmiwsmammmaanmoq Afidnanamauisanuaglunuuiiaassamvindaly
gusaldan'le
o msamuwunmaod’;uﬂivnauuavuwaamo%?
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