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Vodni stopa a LCA

ISO 14046:2014 Environmental management -- Water footprint -- Principles, requirements and
guidelines

A water footprint assessment conducted according to this International Standard:

— is based on a life cycle assessment (according to ISO 14044) - LCA;

— is modular (i.e. the water footprint of different life cycle stages can be summed to represent
the water footprint);



Standardy LCA

- CSN EN ISO 14040 Environmentalni management - Posuzovani Zivotniho cyklu - Zasady a
osnova

Stanoveni funkéni jednotky, transparentnost, iterativnost, komplexnost, faze zpracovani, definice
cile a rozsahu, hranice produktového systému, sbér a vypocet udaju, interpretace zivotniho cyklu

- CSN EN ISO 14044 Environmentalni management - Posuzovani Zivotniho cyklu - Pozadavky a
smeérnice

Definice cile a rozsahu, inventarizacni analyzy (LCl), posuzovani dopadu zZivotniho cyklu (LCIA),
kritické prezkoumani



Dalsi navazuijici standardy

- 1ISO/TS 14067:2013 Greenhouse gases -- Carbon footprint of products -- Requirements and
guidelines for quantification and communication

- CSN ISO 14025 Environmentdlni znaéky a prohlageni - Environmentalni prohlageni typu Ill -
Zasady a postupy

Dobrovolnost, zalozeni na zivotnim cyklu, modularita, porovnatelnost, obsah EPD, pozadavky na
Program a Pravidla produktové kategorie (PCR)



Principy LCA — ce

v Zivotni cyklus / vstupy a vystupy

Materials
Energy



Principy LCA — vstupy a vystupy

Hlavni materialové vstupy — kamenivo, jily, drevo, voda, sbérovy papir apod.

VedlejSi materialové vstupy — aditiva, pigmenty apod.

Pomocné materialové vstupy — maziva, Cistidla apod.
Energetické vstupy — elektfina, zemni plyn, teplo, paliva apod.
Doprava — dovoz vstupl do vyroby, interni doprava, doprava produktt k zakaznik(m

Faze uziti a doziti — zalozena na aktualnim stavu (statistika nakladani s odpady apod.) nebo
odbornych predpokladech



Pravidla pro sbéer dat — vstupy a vystupy

VSechna data musi byt za shodné referencni obdobi — napr. kalendarni rok

Data musi byt ovéritelna — dolozitelna = zdroje dat: vyrocni zpravy, vyrobni a nakupni evidence
(SAP), faktury, ro¢ni hlaseni do IRZ, hlaseni o produkci odpadu.....

Materialy Produkty
energie D ) Ocoacy
Doprava Emise




Stanoveni ci
jednotka

Cil — sestaveni LCA jako podkladu pro vodni stopu....

+ scénar nahrady urcitého vstupu jinym vstupem (recyklatem apod.) /
scénar zmény oball produktu /

scénar provoznich uspor energie atd.

e a rozsahu, funkcni

Rozsah — zahrnuti produktd, stanoveni hranic (to gate / to cradle)
Funk¢ni jednotka — kvantifikované mnozstvi uzitku (Casto tézké vyjadreni)

Deklarovana jednotka — kvantifikované mnozstvi (m2, m3, kg apod.)



Faze sbéru dat

vV evV/

- je zapotrebi intenzivni spoluprace zpracovatele se zadavatelem

- je tfeba zapojit vice zaméstnancu zadavatele (provozni feditel, ekolog, nakupdi....)
Mozné komplikace:

- néktera data (pro nékteré Cinnosti apod.) nejsou dostupna — je nutny odborny odhad

- sebrana data jsou pro vice produkt(, nez které jsou soucdsti posouzeni — je nutnd alokace



Hranice systému studie vodni stopy oball z nasavané kartonaze ze zavodu Pribyslavice

A_Faze ziskavani surovin

TéZba a zpracovéni primamich surovin

Q

Sbér starého papiru P

Q

Vyroba plynu

Vyroba elektfiny

Vyroba dalSich vstupnich
surovin, etiket, obald atd

Kompletace a balikovini
sbérového papiru

C. Féze uZivéni vjrobku
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Baleni potravin u vyrobce

Q

Distribuce potravin

P

Prodej koncovému zdkaznikovi

Spalovéni

Recyklace p—

Legenda:




Inventarizace dat (LCI)

Kompletace a revize dat (iterativhost — vaha dat)

Sestaveni vypocetnich modell ve specializovaném LCA SW (SimaPro, GaBi, Team apod.)
- vstupy z prirody (ficni a podzemni voda, pisek, jil, vapenec, drevo apod.) — pfimé zadani

- vstupy z technosféry — pitna voda, elektrina, chemikalie, paliva..... / vytéZeny pisek, mlety
vapenec apod. — genericka data ze specialnich databazi LCA dat (Ecoinvent apod.) — soucast LCA
SW

Genericka data — potieba revize (lokalizace dat / zplUsob vyroby , generického” produktu apod.)
a pripadné upravy (kopie souboru a provedeni zmén)



Modul . -
a Uzemni a 9O = v
[Life - . Mnozstwi na FJ Mazev procesu v modelu f S b d -
Py Cycle (1t produlktu) zdroj procesu e r at
Stage] platnost dat H h k .
Hlavni surowiny u ta l I l a I B
. . Sorted Waste P
Separovany papir Upstream ELL, 2013 11300t SATE0 LRasE LR VSt u py
LeoCzech
Pomocné chemikadlie (barviva apod.)
Afranil® MG Upstream EU, 2013 0,0136 kg | Afranil
ASTRA BRILLIANT ORANGE G LO Upstream EU, 2013 0,0483 kg | Astra brilliant orange
ASTEA BROWMN Y LOOS Upstream ELI, 2013 0,0181 kg | Astra brown Y LO
ASTRA YELLOW HU L Upstream EL, 2013 05737 kg | Astra vellow HU | | |
Basazol® Blue 15 L Upstream EU, 2013 Voda - =
_ o . i Tap water, at user
Basazol® Green 20 L Upstream EU, 2013 Fitna voda — vyroba a distribuce CZ, 2013 SB2481 market for | Alloc Def, §
Basazol® Orange 321 Upstream EU, 2013 Ztoho pi'Ené voda — spotfeba zdroje Upstream CZ, 2013 118,461 | Zrraty pfi virobé o v fodu
podzemni vody ! !
Basazal Belb Upstream | =, 2003 Z toho pitna voda —spotfeba zdroje Core cz, 2013 464,001 | Spotfeba ve wirobé
BIM D5 2801 Upstream EU, 2013 podzemni vody ' )
| CZ, 2013 Water, river CZ
: 1787 Upstream EU, 2013 Povrchova voda Core ! 93281
DISPERSALL 74673 (Nalcg 74673) Upstream |  EU, 2013 Energie a paliva
. ] Electricity, low voltage {CZ}|
1I;rn.;_;r:l'mc:nl:»lzna KD 258YP (Hydrores 258 Upstream £U, 2013 Elektfina Upstream €z, 2013 08552 MWh | o for | Alloc Def, S
. Teplo Upstream CZ, 2013 g466,5 M) | Matural gas, high pressure
Louh sodny Upstream EU, 2013 53565 M1/ {CZ}] market for | Alloc Def,
Chiornan sodny Upstream EU, 2013 Zemni plyn Upstream CZ, 2013 25}_:,35 e 5
CHRISCOAT 50 EF Upstream ELI, 2013 9, 13448 KE | LOMNSC0ETL Suer
Kyselina fosforedna 75% Upstream EU, 2013 0,0840 kg | Kys. fiosforecna




Sbér dat
. Maodul [Life UEI:I'III‘I.H NinoZstvi na FJ Mazev procesu v modelu [ zdroj e r a
le & 1t produktu acesu .
OENEES) | plammostaar | TP i Huhtamaki -
Produkty 7
Obaly z nasavané kartonaie Core CZ, 2016 1t | Huhtamaki package VySt u py
Vioda

Do povrchové vody (BEOV) Core L, 2016 2,1910m? | Water, CZ
F chlazeni —wypousténi Core CZ, 2016 5,7430m? | Water, CZ
7 chlazeni - odpar Core CZ, 2016 — — T e

RAS Core CZ, 2016 4221119 g | Water, RAS
Splaskové vody Core £, 2018 pH Core cz, 2016 60,917 ¢ | Splved substances, inoreanic.

Emise do ovzduii — ze spalovani zemniho plynu

B5KS Core CZ 2016 S02 Core CI, 2016 1_,".}_."'3 E Mdinxide
CHSK Core CZ 016 MOx Core CZ, 2016 170,255 g | Mitrosen oxides.

co Core CZ, 2016 385,872 g | Carbon monoxids

TIL Core CZ, 2016 31,302 g | Particulates, > 10um

TOC Core CZ, 2016 163,668 g | TOC, Total Organic Carbon

Co2 Core CZ, 2016 418162,366 g | Carbon dicxide

Odpady
Suroviny nevhodng ke ,
Core CZ, 2016 0,9492 kg | Packaging waste, paperand hoard

spotiebé nebo zpracovani

Mechanicky ocddéleny vymét
z rozvlakfovani odpadniho Core CZ, 2016 33738 kg | Waste unspecified
papiru a lepenky

Kaly z Cisténi odpadnich vod v

misté jejich vzniku Core CZ, 2016 2,2171E-02 kg | Sludge

Jing vodné suspenze




Sbér dat — Huhtamaki - doprava

Vstup d EDT:W m{kﬁ';nﬂ Prrner?g“-éﬁf:rlie B?.m'
(t) (tkm/FJ)
Faze Upstream
Sbérovy papir — hlavni surovina Silnicni 110-139 1,13 1311173
Pomocné materidly - chemikalie Silniéni 600 0,15 95,7380
Proces: Transport, freight, lomy 16-32 metric ton, EURO4 {GLO}| market for | Alloc Def, 8
Faze Downstream
Odpady Silnicni 50 0,0847 42363




Sbér dat — Heineken — hlavni vstupy

Uzemni a MnoZstvi na Fl )
Gt (1 hl produktu) Nazev procesu
—— v modelu
Vstupy Modul T o o p [ zdroj
dat (kg) (kg} (kg) (kg) (kg)
VSTURY
Hlawni suroviny
Slad Upstream CZ, 2010 | 2,72E=01 | 3,78E=01 | 3,12E+01 | 2,05E+01 | 2,B0E+01 | Slad
Chmel Upstream CZ,2017 | 1,06E-02 | 1,376-02 | 1,14E-02 | 7,77E-03 | 1,05E-02 | Chmel
Extrakty Upstream CZ,2017 | 5,85E-03 | 7,68E-03 | 6,31E-03 | 4,17E-03 | 5,77E-03 | Extrakt
Pomocné chemikailie
Sodium hydroxide,
NaOH Upstream | EU, 2013 | 1,19€+00 | 9,566-01 | 7,401 | 8.44F-01 | 5,241 | WEROUEwater, in
21Ol mnarkot for




Sbér dat — LeoCzech — hlavni vstupy

. Uzemni a . .
{Life . . Mnozstvi na FJ . .
Vstupy Casova na Mazev procesu v modelu / zdroj procesu
Cycle atnost dat (1t produktu)
Stage) | PO
Hlavni suroviny
Separovany papir Upstream EL, 2013 10010 | -
Obaly
e e Wire d ing, steel {GLO rizet fi All
Vazaci drét Upstream | GLO, 2013 2.3970 kg D;ES rawing, steel {GLO}| market for | Alloc
Voda
. Tap water, at user {Europe without
Fitna voda Upstream | EL, 2013 332701 | o itzertand}| market for | Alloc Def, S
Energie a paliva
.. Electricity, | It CZ ket fo
Elektfing 220V Upstream |  CZ, 2013 0,7275 kwh | SIECirCity, low voltage {CZ3] market for |
Alloc Def, §
.. Electricity, di It cZ rket fo
Elektiina 400V Upstream |  CZ, 2013 5,0525 vk | DEciricity, medium voltage {CZ3] ma r
| Alloc Def, 5
. Matural gas, high pressure {CZ}] market for |
3
Zemni plyn Upstream CZ, 2013 08786 m Alloc Def, §
Sluiby
Myti svozového vozu . . .
v Core CZ, 2016 0,0013 urmyts | Car Washing; vlastni proces

v mycce




49 |Products
50 |(Cement, alternative constituents 21-35% {Europe without Switze 1 kg 100 Cement  Construction\Binders\Market
51 v/
52 |Awoided products P rl k a d
53 . /
54 |[Resources gener|CkehO
55 |Potassium chloride in ground 8 74E-06 kg Undefined
56 |Carbon dioxide, in air in air 0,002708 kg Undefined
57 |Occupation, arable, non-irrigated land 1.01E-07 m2a Undefined p rOces u
58 |Occupation, construction site land T.37E-06 m2a Undefined
59 |Occupation, dump site land 0,000493 m2a Undefined
60 | Occupation, forest, intensive land 0.,004428 m2a Undefined
61 |Occupation, industrial area land 0.00048 m2a Undefined
62 |Occupation, mineral extraction site land 0,000229 m2a Undefined
63 |Occupation, pasture and meadow, extensive land 1,37E-09 m2a Undefined
64 |Occupation, pasture and meadow, intensive land 1.8E-09 m2a Undefined
65 |Occupation, shrub land, sclerophyllous land 9.01E-06 m2a Undefined
66 |Occupation, traffic area, rail network land 9 42E-05 m2a Undefined
67 |Occupation, traffic area, road netwark land 0,002138 m2a Undefined
68 | Occupation, urban, discontinuously built land 6.67E-07 m2a Undefined
69 | Occupation, water bodies, artificial land 0.000427 m2a Undefined
70 |Transformation, from arable land 0.,000317 m2 Undefined
71 [Trgosfrrmaation. fram arahla nan_irrinatad land e BARENR Pl lndafinad ... -
72 T 2104 Pyrimethanil agricultura 0 kg Undefined
73 Trg 2105 Quizalofop-p-ethyl agricultura 0 kg Undefined
74 Tri 2106 2-Methyl-4-chlorophenoxyacetic acid agricultura 3.61E-12 kg Undefined
= I 2107 | Fenoxycarb agricultura 0 kg Undefined
2108 | Carfentrazone-ethyl agricultura 2 68E-15 kg Undefined
2109/ Chlortoluron agricultura  1,25E-10 kg Undefined
2110/ Dithianone agricultura  1,55E-12 kg Undefined
2111 Lithium 3,03E-15 kg Undefined
2112|Furathiocarb agricultura 0 kg Undefined
2113|Organic carbon 8.43E-10 kg Undefined
2114 | Haloxoyfop- (R) Methylester agricultura 0 kg Undefined
2115 | Tebufenpyrad agricultura 0 kg Undefined
2116|Talylfuanid agricultura 0 kg Undefined
2117 | Zeta-cypermethrin agricultura 1,94E-15 kg Undefined




clinker production (Europe without Switzerland)

Databases: ecoinvent v2.2 & v 3.3, soca v.1

System model: APOS, consequential long-term, cut-off

Category: C:Manufacturing/23:Manufacture of other non-metallic mineral products/239:Manufacture of non-metallic mineral products
n.e.c./2394:Manufacture of cement, lime and plaster

Version (internal): 03.02.000 Location: Europe without Switzerland

Description

The dataset describes the production of portland cement clinker; in the production different types of alterantive fuels and raw materials are
used. As the use of a alternative fuel/material can vary considerably between differant years, this dataset covers the period from 2005 to
2009. From the reception of traditional and alternative fuels and raw materials at the factory gate. This activity ends with the cooling of the
produced clinker. It includes the whole manufacturing process to produce clinker (raw material provision, grinding and mixing; rotary kiln
process), intemal processes (transport, etc.) and for the infrastructure only the rotary kiln {(matenal consumption) is taken into account. No
administration is included. Waste (as secondary fuel and raw material) enter the system without environmental burdens from upstream
processes.

Validity
01/01/1988 - 12/31/2016

Documentor
Frank Werner

Generator
Gregor Wemnet

Reviewed

MNo



Description
Libraries

Processes
Product stages
System descriptions
Waste types
Parameters
Impact assessment

Methods
Calculation setups

Interpretation
Interpretation
Document Links
General data
Literature references
Substances
Unit conversions

[E)-Processes

=) Material

o [
&) Ceramics
-- Construction
[ Fishery
[)-Food
() Fuels
- Glass
(- Chemicals
@ Input Output
[+ Metals
(- Minerals
(- Others
~ Paper+ Board
() Texties
(- Water
- Wood
(E)-Energy
(- Cogeneration
[ Electricity by fuel
(- Electricity country mix
[#)-Heat
[ Others
[';]--T(ansport

i [@-Water
- Processing
- Use
lﬂ Waste scenario
(- Waste treatment

7 .
paze v SimaPro
Name
[El-Processes Marme
- Material Adhesive mortar {GLO} | market for | Alloc Def, 5
-- Agricultural Adhesive martar {GLO}| market for | Alloc Def, U
[+l Ceramics Adhesive mortar JGLOY| market for | Conseq, 5
= Cf’”““‘:ﬁ"” Adhesive mortar {GLO}| market for | Conseg, U
e Eli:nders Cement mortar {GLOY| market for | Alloc Def, 5
EI Market Cement mortar {GLO}| market for | Alloc Def, U
Inﬁastrgdure Cement mortar {GLO}| market for | Conseq, 5
--Transﬁ:nrmahun Cement mortar {GLOY ] market for | Conseq, U
Elr?;{n;en Cement, alternative constituents 21-35% {Europe without Switze
__ Cladding Cement, alternative constituents 21-35%: {Europe without Switze
__ Concrete Cement, alternative constituents 21-35%: {Europe without Switze
__ Coverings Cement, alternative constituents 21-35%: {Europe without Switze
[-Doors Cement, alternative constituents 21-35% {CH}| market for | Allod
.. Insulation Cement, alternative constituents 21-35% {CH}| market for | Allo
- Others Cement, alternative constituents 21-35% {CH}| market for | Con
-- Paints Cement, alternative constituents 21-35% {CH}| market for | Con
-- Sealing Cement, alternative constituents 21-35% {RoW}| market for | Al
-- Ventilation Cement, alternative constituents 21-35% {RoW}| market for | Al
- Windows Cement, alternative constituents 21-35% {RoW}| market for | G
[+]- Electronics Cement, alternative constituents 21-35%: {RowW}| market for | Ce
(- Fishery Cement, alternative constituents 6-20% JEurope without Switzer
- Food Cement, alternative constituents 6-20%: {Europe without Switzer
[l Fuels Cement, alternative constituents 6-20% {Furope without Switzer
E- Glass. Cement, alternative constituents 6-20% {Europe without Switzer
S ;:nh;un:[]mfmut Cement, alternative constituents 6-20% {CH}| market for | Alloc
i Metals Cement, alternative constituents 6-20%: {CH}| market for | Alloc
i oeee Cement, alternative constituents 6-20%: {CH} market for | Cons

Name / |Project

Afranil water footprint
Astra Brilliant Orange water footprint
Astra Brown Y LQ water footprint
Astra Yellow HU water footprint
Basazol Blue water footprint
Basazol Gelb (yellow) water footprint
Basazol Grun (GREEN) water footprint
Basazol Orange water footprint
BAT ave water footprint
BAT max water footprint
BAT min water footprint
BIM DS 2801 water footprint
Busan 1287 water footprint
Car washing water footprint
Dispersall 74673 water footprint
Fennosize KD 258YP water footprint
Gummineum water footprint
Heineken 2012 water footprint
Heineken 2013 water footprint
Heineken 2014 water footprint
Heineken 2015 water footprint
Heineken average water footprint
Heineken average_slad water footprint
Huhtamaki core +down water footprint
Huhtamaki upstream water footprint
Huhtamaki upstream_local water footprint
Hydrores 258 YP water footprint
Chlornan sodny water footprint
Chriscoat S0EF water footprint
Kys. chlorovodikova water footprint
Kys. mravend water footprint
Kys.fosforecna water footprint
LeoCzech water footprint
LeoCzech_15tkm water footprint



»,_5) Edit assembly '"Huhtamaki upstream’
Input/foutput |F‘arameter5 I

Mame Image Comment
—
Modelovy proces v SimaPro
Status |Nnr1e
Materials/Assemblies Amount Linit Distribution 502 or 2*50DMin I
Afranil 0,0138 p Undefined
Astra Brilliant Crange 0,04383 p Undefined
Astra Brown ¥ LQ Q,0181 p Undefined
Astra Yellow HU 0,5737 n L indefined
Basazol Blue 0,0189 Bl
Basazol Gelb (yellow) 0,0670 R,
Basazol Grun (GREEN) a,0502
Basazol Orange 0,0108
BIM DS 2801 2,0347
Busan 1287 0,0948
Dispersall 74673 0,0873
Fennosize KD 258YP 28730 2 SoWs [None
Summineum 0,0596 Materials fAzsemblies Amount Unit
Hydrores 258 YP 0 Heineken_2012_CO 100 [
Purgasol 0,0392 Heineken_2012_DO 100 I
Chlornan sodny 0,0982 Heineken_2012_UP 100 |
Chriscoat S0EF 59,1322 (Insert line here)
Losal LMA 0,0583 Processes Amount Lnit
Lih synteticky 0,0508 (Insert line here)
Lophab A 0,21




Modelovani procesu - Heineken

Chybéjici specificka i genericka data pro vyrobu sladu, chmele a chmelovych extraktu.

Redeni: vytvoFeni vlastnich modell na zakladé dostupnych dat.

- slad - Manudl k praktickému vyuZiti nejlepsSich dostupnych technik (BAT) v pivovarech a
sladovndch (Lohrova, 2010), ktery vychazi ze srovnavaci studie zpracované Vyzkumnym uUstavem
pivovarskym a sladarskym, a.s.

- chmel - diplomova prace Kalkulace péstovani chmele (Hajsl, 2002) + konzultace se zastupcem
spolecnosti CHMEL-ROSA, s.r.o.

- chmelovy extrakt - konzultace se zastupcem spole¢nosti CHMEL-ROSA, s.r.o. / Chmelarskym
institutem s. r. 0., v Zatci + obecna data k chemické vyrobé etanolovou extrakci + ekonomicka
alokace = neznama, ale nejspis znacna nepresnost



Modelovy proces - vyroba chmele (produktu)

Tobulka 5 Shér dat procesu vyroby chmele

+

Vstup

Modul

Uzemni a
Casova
platnost dat

MnoZstvi na FJ

Mazev procesu v modelu f zdroj
procesu

Produkty

Chmel

€z, 2010

1,0000 kg

Chmel

Vstupy

Chmelovodic + hadek - ocel

0,2200 kg

Steel, unalloyed {GLOY| market for

Pesticidy

0,072 kg

Pesticide, unspecified {RER}|
production

Mo (16 % Me0, 1% Ma)

0,2030 kg

Magnesium oxide {GLO}| market
for;
Molybdenum {GLO}| market for

Kieserit (MgQ 25 %, 5 20 %)

0,1750 kg

Magnesium oxide {GLO}| market
far;

Magnesium sulfate {GLOY| market
for

Vystupy
Voda do ovadudi - 248,0000 kg | Water/m3
TIL B46E-04 kg | Particulates, < 10 um
50 6,31E-06 kg | Sulfur dioxide
NOx 7.95E-04 kg | Nitrosen oxiges.
o - 2,34E-04 kg | Carbon monoxide.
arg. Latky - 135E-04 kg | Hydrogarbons, unspecifisd
COy - 1Z1E+00 kg | Carhop dioxide

£n504

0,0015 kg

£inc monosulfate {GLOT| market
far

Wuxal (3,8 % N, 9,8 % P205,
7.3gK20,1,1,%5)

0,0023 kg

Nitrogen fertiliser, as N {GLO}]
market for;

Fhosphate fertiliser, as P205
{GLO}| market far;

Potassium fertiliser, as K20 {GLO}|
market for;

Elektricka energie

0,6614 kWh

Electricity, medium voltage {CZ
2016}| market for

LTO (suarna)

0,4620 |

Light fuel gil {Europe without
Switzerland} | market for

nafta

0,2511 |

Diesel, burned in bullding machine
{GLO}| market for

voda - zévlaha

242,0000 |

Water, river, CZ




Hodnoceni dopadu (LCIA

v ’

Charakterizace — prirfazeni charakterizacnich faktor( prisluSnym subprocesim

Abiotic depletion

Abiotic depletion (fossil fuels)
Global warming (GWP 100a)
Ozone layer depletion (ODF)
Human toxidty

Fresh water aquatic ecotox,
Marine aguatic ecotoxicty
Terrestrial ecotoxicity
Photochemical oxidation
Addification

Eutrophication

kg Sb eg

Ml

kg COZ eq
kg CFC-11eq
kg 1,4DE eq
kg 1,4DB eq
kg 1,40B eq
kg 1,40B eq
kg C2H4 eq
kg 502 eq
kg PO4—eq

Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw

Alurninium

Antimony

Arsenic

Barium

Beryllium

Bismuth

Boron

Bromine

Cadmium

Cobalt

Copper

Copper, 0,52% in sulfide, Cu 0.27% and Mo 8, 2E-3%: in crude ore

Copper, 0,59% in sulfide, Cu 0.22% and Mo 8, 2E-3%: in crude ore

Copper, 0.97% in sulfide, Cu 0.36% and Mo 4, 1E-2%: in crude ore

Copper, 0.99% in sulfide, Cu 0.36% and Mo 8. 2E-3% in crude are

Copper, 1.13% in sulfide, Cu 0.75% and Mi 0.76% in crude are

Copper, 1.18%: in sulfide, Cu 0.39% and Mo 8, 2E-3% in crude are

Copper, 1.42% in sulfide, Cu 0.81% and Mo 8, 2E-3%: in crude ore

Copper, 2.19% in sulfide, Cu 1.83% and Mo 8, 2E-3%: in crude ore

Copper, Cu 0.38%, Au 9. 7E-4%, Ag 9.7E-4%, Zn 0.63%, Pb 0.014%, in or
Copper, Cu 3.2E+0%, Pt 2.5E-4%, Pd 7.3E-4%, Rh 2.0E-5%, Mi 2.3E+0%
Copper, Cu 5.2E-2%, Pt 4.8E-4%, Pd 2.0E-4%, Rh 2.4E-5%, Ni 3.7E-2% in
Gallium

Germanium

Gold

007429-90-5
007440-36-0
007440-38-2
007440-38-3
007440-41-7
007440-69-9
007440-42-8
010097-32-2
007440-43-9
007440-48-4
007440-50-3
007440-50-8
007440-50-8
007440-50-8
007440-50-8
007440-50-8
007440-50-8
007440-50-8
007440-50-3
007440-50-8
007440-50-8
007440-50-8
007440-55-3
007440-56-4
007440-57-5

1,09E-9
1
0,00297
&,04E-6
1,26E-5
0,0411
0,00427
0,00439
0,157
1,57E-5
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
0,00137
1,46E-7
&,52E-7
52

kg sbeq/ka
kgSheq kg
kg Sheq kg
kg Sheq kg
kgSheq /kg
kg Sheq kg
kg Sbeq (kg
kg Sbeq (kg
kg sbeq/ka
kgSheq kg
kg Sheq kg
kg Sheq kg
kgSheq /kg
kg Sheq kg
kg Sbeq (kg
kg Sbeq (kg
kg sbeq/ka
kgSheq kg
kg Sheq kg
kg Sheq kg
kgSheq /kg
kg Sheq kg
kg Sbeq (kg
kg Sbeq (kg
kg sbeq/ka




-.,5 View method 'Boulay et al 2017 (Human Health) V1,00

General Characterization |

Impact category I Unit Compartment I Subcompartment /| Substance CAS number I Factor I Lnit
HH, distribution DALY Water I_uunaz—m-s 1,11E-4 DALY /m3
| HH, marginal DALY Water Water, AL 007732-18-5 -5,16E-4 DALY fm3
[ Water Water, AM 007732-18-5 -0,000233758 DALY [m3
Water Water, AD 007732-18-5 0,0E0 DALY fm3
Water Water, AR 007732-18-5 -2, 10E-5 DALY fm3
Water Water, AT 007732-18-5 0,0E0 DALY fm3
Water Water, Al 007732-18-5 0,0E0 DALY fm3
Water Water, AZ 007732-18-5 -9,65E-5 DALY fm3
Water Water, BA 007732-18-5 0,0E0 DALY fm3
Water Water, BD 007732-18-5 -1,99E-4 DALY fm3
Water Water, BE 007732-18-5 U] DALY fm3
Water Water, BF 007732-18-5 -5,92E-6 DALY fm3
Water Water, BG 007732-18-5 -0,000340608 DALY fm3
Water Water, BI 007732-18-5 0,0E0 DALY fm3
Water Water, B] 007732-18-5 U] DALY fm3
Water Water. BO 007732-18-5 -2.84E-5 DALY fm3
'S, View method 'Boulay et al 2011 (Human Health) v1.00° =
General Characterization |
Impact category |unit Compartment | subcompartment /| Substance | cas number | Factor |unit |
HH, distribution DALY Raw Water, well, in ground, FR 007732-18-5 0,0ED DALY fm3
|HH, marginal DALY Raw Water, well, in ground, GA 007732-13-5 0,0E0 DALY fm3
B Raw Water, well, in ground, GE 007732-18-5 0,0E0 DALY fm3
Raw Water, well, in ground, GE 007732-13-5 7,34E-4 DALY fm3
Raw Water, well, in ground, GH 007732-18-5 0,0E0 DALY fm3
Raw Water, well, in ground, GLO 007732-18-5 9,19E-5 DALY fm3
Raw Water, well, in ground, GM 007732-18-5 0,0E0 DALY fm3
Raw Water, well, in ground, GM 007732-18-5 0,0E0 DALY fm3
Raw Water, well, in ground, GQ 007732-18-5 0,0E0 DALY fm3
Raw Water, well, in ground, GR 007732-18-5 0,0ED DALY fm3
Raw Water, well, in ground, GT 007732-13-5 0,0E0 DALY fm3
Raw Water, well, in ground, GW 007732-18-5 0,0ED DALY fm3
Raw Water, well, in ground, GY 007732-13-5 0,0E0 DALY fm3
Raw Water, well, in ground, HK 007732-18-5 0,0E0 DALY fm3
Raw 007732-18-5 0,0ED DALY fm3

Water, well, in ground, HM




.S Edit method "Water Use MidPt_AWARE WULCA_v1.2_test 3 V1.20"

Ceneral Characterization I

Impact category | unit Compartment | subcompartment /| Substance CAS number | Factor | unit |
Water use m3 Water 007732-18-5 -743E1 m3/m3
i Water Water, CZ 007732-18-5 -1,79E0 m3/m3
Wiater Wlater MF MM7F7FI?-18-5 -1 3AFN m3im3
| Compartment | subcompartment /| Substance | CAS number | Factor | Urut
Water Water, irrigation, CV F732-18-5 -1,838E-1 m3 /m3
Water Water, irrigation, CY T732-18-5 -7 47El m3 /m3
Water Water, irrigation, C2 F732-18-5 -1,73E0 m3 fm3
LI P LI P S e e - - s e o Bn BEE N o BN oo 4 4T N g |
v et e e e g s s e s e
Water Water, non4rrigation, CZ F732-18-5 -1,69E0 m3 fm3
Wil=tar Wlzatar mamdrerimstss TFE N = =1 3dFEnN 3 3
. gt rran 1ot s e g s s e s T e g e
Water groundwater Water, CZ Q07732-18-5 -1,79E0 m3,/m3
e 1 Ly 5 - - m—— T
Raw in water Water, irrigation, lake, CZ 7732-18-5 1,73E0 m3 fm3
|Raw in water Water, river, CZ 007 732-18-5 1,7/3E0 m3/m3




.S, View method 'ReCiPe Endpoint (H) V1.08'

General | Characterization I Damage assessment I Mormalization and Weighting

Impact category I Umit Compartment
Climate change Human Health DALY Air
[ |0zone depletion DALY Air
e t O y | |Human toxicity DALY Air
| |Photochemical oxidant formation DALY Air
| |Particulate matter formation DALY Air
Metody = sady charakterizacnich faktord | [|tenising radiaton DALY Air
Climate change Ecosystems spedes, yT Air
| | Terrestrial addification SpeCes, yr Air
-,é] Edit method "Water Use MidPt_AWARE WULCA_v1.2_test 3 V1,20 " |Freshwater eutrophication species.yr Air
General Characterization | _Terrestrial ecotoxicty SpeCies. yr Air
Freshwater ecotoxicty spedes, yT Air
Impact E:tegﬂr? Unit Compartment | Marine ecotoxicity species. yr Air
Water use m3 Water _Agriculmral land occupation species. yr Air
B Water | |Urban land occupation species.yr Bir
Wlatar | |Natural land transformation SpeCes, yr Air
[ | Metal depletion g Air
.S, View method 'Pfister et al 2009 (Water Scarcity) V1.00' | |Fossi depletion : o

General I Characterization : Damage assessment | Mormalization and Weighting I

Impact category Linit Comg T = = | == = =
amage categor ni m categor actor ni
|| WSl m3 Wate Humar% HealmEI . DALY Cliri:te manggeT-iuman Health 1 DALY / DALY
Wate ] Ecosystems SPECIES, YT Dzone depletion 1 DALY [ DALY
"|Resources s Hurnan toxicity 1 DALY [ DALY
- Photochemical oxidant formation 1 DALY [ DALY
Particulate matter formation 1 DALY [ DALY
Tonising radiation 1 DALY [ DALY




Vodni stopa - metody

Impacts related to water can be represented by one or more parameters which quantify the potential
environmental impacts of a product system, process or organization related to water, including:

— the water footprint indicator result (e.g. water scarcity footprint), related to one single impact
category (e.g. water scarcity) (see Figures 4 and 5);

— the water footprint profile which comprises several indicator results (see Figure 5).

5.4.5 Water availability footprint

The purpose of a water availability footprint is to give an assessment of the contribution of the product,
process or organization to potential environmental impacts related to pressure on water availability.

5.4.6 Water footprints addressing water degradation

The purpose of water footprints addressing water degradationis togive an assessmentofthe contribution
of the product, process or organization to potential environmental impacts related to water quality.



Vodni stopa - metody

3.1.1 Stopa vodni dostupnosti
posuzovani dopadud, byly vyuZity nasledujici metodiky:
metoda Boulay et al 2011 (Water Scarcity)

- Indikatorem je WSI — Water Scarcity Index (hodnota 0 - 1 m?® poméru vody chybéjici / m? vody
spotiebovanég)

metoda Boulay et al 2011 (Human Health) (DALY)
- Indikatorem je DALY (Disability Adjusied Life Year)
metoda ILCD 2011 Midpoint+

- Ubytek vodnich zdroji — indikdtorem je m3 vody ekv.



Vodni stopa - metody

3.1.2 Stopa vodni degradace

metoda ReCiPe — Midpoint (H) metoda Impact 2002+
- sladkoveodni eutrofizace - indikatorem je kg P ekv ; - vodni acidifikace - indikatorem je kg SO2 ekv.
- moiska eutrofizace - indikatorem je kg N ekv. - vodni ekotoxicita - indikatorem je kg TEG water (tneftylen gylokal)
- sladkovodni ekotoxicita - indikatorem je kg 1,4-DB ekv.; - vodni eutrofizace - indikatorem je kg PO4 P-lim
- mofska ekotoxicita - indikatorem je kg 1.4-DB ekv. metoda Ecological scarcity 2006
metoda ReCiPe Endpaint (H) - Emise do podzemnich vod - indikatorem je UBP - epvironmental loading points

- Emise do povrchovych vod - indikatorem je UBP - environmential loading points

- ionizacni zafeni — indikatorem je DALY
- sladkovodni eutrofizace - indikdtorem je species.yr (Gbytek druhl/rok)
- sladkovodni ekotoxicita - indikatorem je species.yr

- morska ekotoxicita — indikatorem je species.yr



Vysledky posuzovani - Huhtamaki

Tabulka 5 Vysledky posuzovdni dopadd stopy vodni dostupnosti

resource depletion

Metoda [ kat. dopadu Jednotka Celkem Upstream Core Downstream
Midpoint CEs, AWARE Method / m?water | 3,15E+01 | 3,22E+01 | 2,50E+00 | -3,21E+00
Water Use Impact,

Boulay et al 2011 (Human Health) / DALY 4,20E-04 | 433E-04 | 0,00E+00 | -3,69E-06
HH distribution
ILCD 2011 Midpoint V1.02 / Water

HACRRITE / m® water eg | 5,70E+00 | 4 85E+00 8 63E-01 -1,03E-02




En Tabulka 8 VWsledky posuzovdni dopadi vodni stopy

Metoda [ kat. dopadu Jednotka Celkem Upstream Core Downstream
ReCiPe Midpoint (H) / Freshwater V ’ | d k 4 4
AR Pe 2 B5E-D2 2 T1E-02 1,32E-03 1,18E-04 -—
eutrophication kePea | 2 : , : ySiedky posuzovani
ReCiPe Midpoint (H) / Marine o
*:“Jf"'“““{ 1 kg N eg 5 95E-02 1,07E-01 9,32E-03 -1,67E-02
eutrophication
ReCiPe Midpoint (H) / Freshwater
_“ij“m{ }/ Ereshwater kg 1,4-DBeg| 7,56E-03 8,58E-03 4,24E-06 -1,03E-03
ecotoxicity
ReCiPe Midpoint (H) / Marine
_“ij“m{ H kg 1,4-DBeg| 3,66E-02 2,84E-02 2,64E-04 #,00E-03
ecotoxicity
ReCiPe Endpaint (H) / lonisin
ah Endpoint (M) / lonising DALY 1,31E-07 1,23E-07 1,13E-10 7,72E-08
radiation
ReCiPe Endpuoint (H) / Freshwater
— SpECies.yr 1,27E-09 1,21E-09 5,85E-11 5,27E-12
eutrophication RECIE2NT
ReCiPe Endpuoint (H) / Freshwater )
o SpEeCies.yr 5,50E-12 7, 38E-12 3,65E-15 -8,83E-13
ecotoxicity
ReCiPe Endpoint (H) / Marine
_“:“”’E“M“'[ 1 species.yr 6,46E-12 5,00E-12 4,67E-14 1,41E-12
ecotoxicity
A L kg TEG
IMPACT 2002+ [ Aguatic ecotoxicity b 2,53E+01 -3,52E+01 1,55E+01 4 45E+01
water
IMPACT 2002+ / Aguatic acidification | kgS50%eg 2,15E-01 1,82E-01|  3,75E-03 2,96E-02
IMPACT 2002+ / Aguatic
200 { Aquatic kg PO4Plim | 1,85E-02 1,35E-02 4,92E-03 7,60E-05
eutrophication
Ecological Scarcity 2006 / Emission
"_"““’"E“”“ ¥ / e UEFP -8,22E+04 1,05E405 2,29E403 -1,90E+05
into surface water
Ecological Scarcity 2006 / Emission
f”““"”g“‘” ¥ / e JEP 1,12E+04 1,12E+04 1,58E-02 -4 B2E+00
into ground water




\S)Eile Edit Calculate Tools Window Help
Ned|H&|rrR|2eese | asanmi &@e

Metwork — Tree |In1|:|act assessmentl Inventorvl Process mntributionl Setup I Ched<s| Product overview I

O Assembly

O Life cyde

O Disposal scenario
O Disassembly

O Reuse

O Material

O Energy

O Transport

O Processing

O Use

O Waste scenario
0O Waste treatment

0,1 m3 0,1 m3
Heineken_ 2015 D Heineken_2015_U
0 P

0,0225 kg S02

0,138 kg 502 e[]

—

Igﬂ ITerrestrial acidification (kg 502 eq IE %l @m g’l F;lﬂ“m—%ﬂ @l«@»lﬂl @l@l

Kontribucni
analyza

42,5 tkm 20,5 kg 0,844 kg 49,7 M3
Transport, freight, Slad Sodium hydroxide, Electricty, medium
lorry 16-32 metric without water, in voltage {CZ}|

ton, EURO4 50% solution state market for | Alloc
0,0295 kg SO2 eq 0,0897 kg SO2 0,0073 kg SO2 eq 0,033 kg SO2 eq

I

22,6 kg 6,86 MJ
Barley grain {DE}| Electricity, medium
barley production | volage {CZ}]

Alloc Def, S market for | Aloc
0,0823 kg 502 eq 0,00455 kg S02 eq




@Eile Edit Calculate Tools Window Help
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Metwork Tree |Im|:|act assessmentl Inventaory I Process contribution I Setup I Checks I Product averview I

‘ %I@K Icharacterizatign LI |Aquaﬁceutrophi:3tinnﬂ¢gPO4P-I IE % (5] Al = E“:J;l% i’ =S IJ @ @

O Assembly

O Life cyde

O Disposal scenario
O Disassembly

O Reuse

O Material

O Energy

O Transport

O Processing

O Use

O Waste scenario
O Waste treatment

1E3 kg
Sorted waste paper
LeoCzech Upstream

0,0124 kg PO4 P

] !

2,3 kg 29,3 tkm 0,116 tkm 2,62 MJ 18,2 MJ 0,879 m3

Wire drawing, steel Transport, freight, Transport, freight, Electricity, low Electricity, medium Natural gas, high
fCZEY| market for | light commercial light commercial voltage {CZ 2016}| voltage {CZ 2016} pressure {CZ2016}|
Alloc Def, 5 vehicle {CZ2016}| vehicle {CZ2016}| market for | Alloc market for | Alloc market for | Alloc
0,000123 kg PO4 P-li 0,00985 kg PO4 P-li 3,9E-5 kg PO4 P-lim 0,00031 kg PO4 P-li 0,00198 kg PO4 P-li 7,64E-5 kg PO4 P-li

Kontribucni
analyza
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Tabulka 33 Anolyzo citiivesti — scénare objemu vyvalong dopravy

Ana

yzy

citlivosti

Metoda / kat. dopad et Transport Transport Transport
eroda dalil. do 1] notka

HERR, 30 km 15 km 50 km
AWARE (Water use) m? 3 49E+03 2 14E+03 6,83E+03
Boulay et al 2011 (Water Scarcity) / WSl m® 262E-02 09 93E-02 -1,31E-01
Boulay et al 2011 (Human Health) / HH _ i i _ i
distribution DALY 1,23E-05 -6,32E-06 2 563E-05
BDI.IIE!],I' et al 2011 (Human Health) / HH DALY -2 55E-06 -1,30E-06 -5.21E-06
marginal
ILCD g[ﬂ 1 Midpoint ¥1.02 / Water resource m3 water eq 1,41E+01 8. 70E+00 2 57E+01
depletion
ReCiPe Midpoint (H) / Freshwater i ) )
eutrophication kg P eq 1,84E-02 1,31E-02 297E-02
ReCiPe Midpoint (H) / Marine eutrophication kg N eq 1,44E-02 8,45E-03 2 7T1E-02
ReCiPe Midpoint (H) / Freshwater ecotoxicity kg 1,4-DB eq 9 21E-03 5, 11E-03 1,80E-02
ReCiPe Midpoint (H) / Marine ecotoxicity kg 1,4-DB eq 1,13E-01 R,91E-02 2,28E-01
ReCiPe Midpoint (H) / lonising radiation kBg U235 eq 7,30E+00 4 TaE+00 1,27E+01
IMPACT 2002+ ! Aquatic acidification kg SO2 eq 3,03E-01 1,67E-01 5,94E-01
ECﬂI[rI-I_IIiEiil Scarcity 2006 / Emission into surface UBP 1,51E+05 8.98E+04 2 81E+05
Ecological Scarcity 2006 / Emission into ground UEE 4.26E+01 314E+01 6.67E+01

water




Tabulka 8 Analyza citlivosti pro zménu chorakterizacniho faktoru povodi

Ana

yzy

citlivosti

Metoda [ kat. dopadu Jednotka Celkem
Midpoint CFs, AWARE Method / Water Use Impact
Migpoint Lrs m-"lr Ameack m? water 2, 76E+01
Lokalizace do povodi Dunaje
Midpoint CFs, AWARE Method / Water Use Impact
Migpomint S m-"lr Ameack m? water 3,15E+01
Lokalizace CR
Rozdil m® water -3,90E+00
Rozdil % -12,4
Tabulka 9 Analyza citlivosti pro zménu lokalizace vod v procesech
Metoda [ kat. dopadu Jednotka Celkem
Midpoint CFs, AWARE Method / Water Use Impact
MopoInt L.rs R -"Ir N AMBALk m? water 2,7BE+01
Lokalizace 50 % zahraniéni vody do CR
Midpoint CFs, AWARE Method / Water Use Impact
Midpoint CFs Method / Imeact m? water 3,15E+01
Lokalizace CR
Rozdil m* water -3,70E+00
Rozdil % -13,3




Tabulka 9 Analyza citfivosti dot k vyrobé slodu

Maodel 1 (pramérny)
Spotfeba vody: 6,2 m3/t

Maodel 2 (citlivostni)
Spotfeba vody: 4,5 m3/t

Analyzy
citlivosti

Metoda — kategorie dopadu Rozdil
(CHF) R Produkce odp. vody: 5,3m3/t | Produkce odp. vody: 3,7 m3/t (%)
Spotreba elektriny: 93 KWh/t | Spotfeba elektfiny: 113 kWh/t
Spotreba tepla: 3,7 G)/t Spotreba tepla: 2,7 GJ/t
Midpoint CFs, AWARE Method [/ 5,32E400 511400 4,01
Water Use Impact (m3 water)
Boulay et al 2011 {Human Healthl,
8,04E-06 8,16E-06 1,01

HH, distribution (DALY) ’ ’ '
Euulaget.aIZBlliHuman Health], 2 41E-06 2 44E-06 101
HH, marginal (DALY)
ReCiPe Midpoint (H), freshwater 2,85E-02 2,91E-02 1,02
eutrophication (kg P eg)
ReCiPe _ Ml_dgmnt {H), Marine 9,95E-02 9.96E-02 102
eutrophication (kg N eq)
ReCiPe Midpoint {H). Freshwater 7,56E-03 7,59E-03 1,00
ecctoxicity (kg 1,4-DB)
RECIPE_ _Mldgmnt {H), Marine 3.66E-02 3. 66E-02 1,00
ecotoxicity (kg 1,4-DB)
ReCiPe Midpoint (H), Water 5,75E401 5,77E+01 100

depletion (m3})




Vysledky LCIA - scénare

Impact category Uniit
Abiotic depletion kg Sbeq
Abiotic depletion (fossil fuels) | M)

Global warming (GWP100a) kg CO2 eq
Ozone layer depletion (ODP) | kg CFC-1leq
Human toxicity kg 1,4-DBeqg
Fresh water aquatic ecotox. kg 1,4-DBeq
Terrestrial ecotoxicity kg 1,4-DBeg
Photochemical oxidation kg C2H4 eq
Acidification kg SO2eq
Eutrophication kg PO4—eq

0O5B3 9 mm

0582 9 mm

recyklat

% zména Zmeéna

34,03 -bE-05
-37,459 -2152,56
-47,81 -116,47
-33,36 0,00
-93,72 -61,10
-66,44 -04,07
-31,86 -0,06
54,49 0,08
-98,05 -1,18
-56,87 -0,35




Dekuji za pozornost

Lubos Nobilis
+420 724 114 153

nobilis.lubos@gmail.com
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