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Introduction

With openLCA 1.4 we started a new development branch of openLCA. We rewrote large parts of the
internals of openLCA to support huge product systems and efficadatilation of such systems.
OpenLCA 1.dupportsthe ecoinvent 3 database and proviken improved management and

evaluation mechanism for parameterEhe softwarénas passed #rst public test roundout is at

present still considered as beta

Aim of this text is to explain farsershow to install and use openLCA

Compared to the 1.3.x seriggpenLCA 1.#8ringsthe following changes:

w Database management: openLCA 1.4 supports local databasesm@ameltions to remote
MySQL databases (e.g. for team work). To optimize cachinfpasinplifyingthe user
interface, openLCA 1.4 allows only one active database connection at a time. Local databases
can be easily exchanged via the context menu in thegadion tree.

w Itis now much faster to create and calculate a product system.

w Management of parameters and the evaluation mechanism for paramétersw more
refined. It is now possible to overwrite parameters of a specific process in a product system or
project variant and keep parameters with the same name in other processes unchanged. For
projects, it is now possible to have a parameter grid which shows the different parameter
values in the project variantsvhichis quiteconvenientin scenario calculations

w The usability of some features should be bettewv, e.g. editing uncertainty information for
processes, searching a parameter in a system, adding a flow to a process, sdarciing
object(see the search text in the top right), etc.

openLCA 1.download andnstallation

The new openLCA versiori.4 beta is available from the openLCA download page
(www.openlca.org/downloadsn a Windows 64 and 32 bit version initially.

openlLCA 1.4 beta version for ecoinvent 3
openLCA 1.4 beta win 32 bit

openLCA 1.4 beta win 64 bit

To install, just download and extract the zip archive, for example to your user directory.


http://www.openlca.org/downloads

®| . » ac » openlca-1.4.0_BETA 1.20131220-win-64bit » openlca »
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Organisieren v In Bibliothek aufnehmen « Freigeben fir » Meuer Ordner
40" Name : Anderungsdatum Typ
_ .. configuration 2012.2013 15:06 Dateiordner
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" . licenses 2012.201312:34 Dateiordner
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Then, start openLCA by opening openLCA.exe.

openLCA 1.4 overview

Frst start, import and creation of databases

Oncestarted, openLCA looks as follows

L3 openlCA - demo 1.4 N =N =R
File Edit Window Settings Help
= % 5,
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Rightclick in the empty white navigation window and either create a database or import a complete
database.
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File Edit Window Settings Help

i Nawgation £

' ecoinvent 2
| ecoinvent 3|

%vmﬁ

A Activate

i Properties
iy Export database
¥ Delete database

= Prope
Property
@ Create new database
<+ ]mp?{t atak

' 1 items selected
(I have previously already imported ecoinvent_2 and ecoinvent_3 but am now importing another
ecoinvent3 databasetherefore you see already two databases in my navigation)view
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After you have confirmed the selection, the import starts, and when it ishiggisyou have a new
database icon in your navigation window in openLCA.

At first it is greyed out (as any other database after the first start); you need to activate it in order to
work with the database.

You activate the database by rigtlicking with yur mouse on the respective database icéiso a
doubleclick works.

- Navigation 7 =
ecoinvent_2

ecoinvent_3

ecninventd
v;\f ctivate
i perties
41 Export database
¥ Delete database
&

| Create new database

Import database

Once the database is active, the category tree unfolds, which looks similar to previous openLCA
versions.

L4 ppenLCA - demo 1.4
File Edit Window Settings Help

iy
q

- Navigation i -
ecoinvent_2
ecoinvent_3

=» Product systems
L\\, ¥ Impact methods

- [P Processes
- [F Flows
- [ ® Flow properties
- [ Unit groups

L Sources

£ Actors

Working with elements in openLCA

Working with elements in openLCA is quite simdlarinthe previous versions. You can still check the
elements (as for exampler@pcesses) in theategory treeand open them (doubleclick or rightclick
and openg here for example a process data S¥t)



2 openlCA14
File Window Help

i Navigation &3 = & ¥ = B || [F) yam production, kenaf - IN &2
4 () e3_alloc_default_u 5
@ e lloc. - Process: yarn production, kenaf
Projects
22 Product systems.
4 Impact methods ~ General information

4 () Processes
¥ Aigriculture, forestry and fishing Neme yarn production, kenaf
%) B:Mining and quanying

ges/) that were aiming to fulfill most new

Description Inventory refersto 1 kg yar produced from ckenaf fibresi[This is a dataset that was already contained in ecoinvent database version 2 that was not extensively ~
4 P CManufacturing
. or individually updated during the transfer to ecoinvent version 3. It was generated following the ecoinvent quality guidelines for version 2 and it may not in
10:Manufacture of food products all aspects mest the additional requirements of the ecoinvent data quality guidelines for version 3. It was updated in a series of central changes described in |
4 P 13:Manufacture of tediles the ecoinvent version 3 c p: e B h
4 [P} 13L:Spinning, weaving and finishing of textles requirements, and the results of the central updates were reviewed extensively. The documentation of this datase

4 7] 1311:Preparation and spinning of textile fibres
[F] market for spinning, bast fibre - GLO

which are still available via the ecoinvent website, and the change report linked above covers all central changes that were made d

et refers to the ecoinvent reports of version 2,
g the conversion

[£] market for yam, jute - GLO Category Pl C:Manufacturing > 13:Manufacture of textiles > 131:Spinning, weaving and finishing of teiles > 1311:Preparation and spinning of textile fibres

[F] market for yarn, kenaf - GLO
[#) spinning, bastfibre - IN Infrastructure process [
[£] spinning, bast fibre - RoW Create product system
[F] yarn production, jute - IN
[F] yarn production, jute - RoW
Bl yam pig’ —— ~ Quantitative reference
[l yamprg  Openin emcmh
> [P 1312Weavig 3 Delete
P 130Manufactul
16:Manufacture of u nd cork, except furniture: nf| | = Time
17:Manufacture of Copy.
18Printingand rep o Start date 01012003 [EM
19:Manufacture of jucts
20:Manufacture of | & Export s Enddate 31122013 o
ZManufacture of | ) New database
23:Manufacture of ucts
& Import database
20 e of
25:Manufacture of fabricated metal products, except machinery and equipmen
36:Manufacture of computer, electronic and optical products
27:Manufacture of electrical equipment
of machinery and equi ec
29:Manufacture of motor vehicles, trailers and semi-trailers
30:Manufacture of other transport equipment. ~ Geography
P 33:Repair and installation of machinery and equipment

Quantitative reference | ¥ yarn, kenaf (IN)

i

Comment

» [P DElectricity, gas, steam and aif conditioning supply Location | India S
» [F] EWster supply; sewerage, waste mansgement and remediation activties Comment  kenaf fibres are produced and processed mainly in Asia. Production and processing in Inda were considered in this study. -
> [P F:.Construction
7] GMWholesale and retail trade; repair of motor vehicles and motorcycles
, ) HiTransportation and storage
 [7) Hinformation and communication
7] LiReal estate activities il
 [P) M:Professional, scientific and technical activities
, [P) N:Administrative and support service activities e
 [F) S:Other service activties
> £ Flows Comment  Cultivation, harvest and retting of bast fibres and the further opening, batching, cardening, combing and spinning are the main processes of the yam production. -

) % Flow properties
» ) Unit groups
I sources
4 Actors

General informatien | Inputs/Outputs | Administrative information | Modeling and validation | Parameters | Allocation| Costs

1 Properties &3

Property Value

Q|- i B

Inventory refers to 1 kg yam produced from ckenaf fibres{This is a dataset that was already contained in ecoinvent databas..ories include the culivation of kenaf fibres and its processing to yam (opening, batching, cardening, combing, spinning).

[t

(screenshot shows an improved ecoinvent 3 database that you can obtain from us if you order ecoinvent 2&3

databasefrom openLCA nexus, he https://nexus.openlca.org/

..andfind in the tabs on the bottom of each editor often several qa#ges, for process data sets for

example the input/output flows.

7] market for maize starch - GLO &3 =g
Process: market for maize starch
= Inputs [} k]
Flow Category Flow property Unit Amount Uncertainty Default provider Pedigree uncerta...
4% maize starch - CN 2011:Manufacture of basic ... Mass kg 1.6609923591412. none citric acid produ
% maize starch - DE 1062:Manufacture of starc...  Mass kg 0.0045758683949... none maize starch pro...
4% maize starch - GLO 1312:Weaving of textiles Mass kg 1.2291818508155... none textile productio..
4% maize starch - RER 2011:Manufacture of basic ... Mass kg 2.1999674307808... none citric acid produ...
4% maize starch - RNA 2011:Manufacture of basic... Mass kg 4.4745100287068... none citric acid produ...
% maize starch - RoW 1062:Manufacture of starc...  Mass kg 0.9954089923710... none maize starch pro...
% maize starch - RoW 2011:Manufacture of basic ... Mass kg 5.1897536772350... none citric acid predu...
4% transport, freight train - CH 4912:Freight rail transport Goods transport ... t"km 1.2911647575768 lognormal: gmean=1.20E-...  market for trans...
% transport, freight train - CN 4912:Freight rail transport Goods transport ... t"km 0.0219228307862... lognormal: gmean=2.19E-...  market for trans...
“transport, freight train - Europe wit... 4912:Freight rail transport Goods transport ... t"km 0.0064778125701...  lognormal =648E-...  market for trans..,
¥ transport, freight train - RoW 4912:Freight rail transport  Goods transport ... t'km 0.0400754620055... lognormak gmean=4 01E-..  market for trans...
5% transport, freight train - US 4912:Freight rail transport  Goods transport ... t*km 0.0307947780722...  lognormak gmean=308E-..  market for trans...
¥ transport, freight, aircraft - GLO 5120:Freight air transport Goods transport ... tkm 00025 lognormal: gmean=250F-...  market for trans...
" transport, freight, light commercial.. 4923:Freight transport by .. Goods transport ... tkm 00121 lognormal: gmean=121E-...  market for trans...
#% transport, freight, lorry, unspecified... 4923:Freight transpert by r..  Goods transport ... £%km 03899 lognormal: gmean=0.39 gs.. market for trans...
##"transport, freight, sea, transoceanic... 5012:5ea and coastal freigh... Goods transport...  t"km 0172 lognormal: gmean=017 gs.. market for trans...
~ Outputs QX =z
Flow Category Flow property Unit Amount Uncertainty Avoided product  Pedigree uncerta...
4% maize starch - GLO 1062:Manufacture of starc Mass kg 1.0 none



https://nexus.openlca.org/

Working with product systems

Product systems model life cycles in openiWérking with them and calculating them is theredo
highly important and important also for the software test.

You create a product system as in previous versions of openLCAc{iaghbn the category tree,

LINE RdzOG &aeadsSy:
> [ Projects
2 [e=s Product susterns
» Y Img san  Cregte new product system

4 [P Pro _
& | &2 Add new child cateqory

iKSy &asSt Sod

|

WONBIFGS ySs

LINE R dzO

Then, select the reference process and click whether you want the procésdes connected
automatically, as in earlier versions.

New product system

Creates a new product system

Mame 1stTest

Description

Reference process

o =]
?
e
.+ [-F) 01:Crop and animal production, hunting and relsted service activities a
. [-P) 0111:Growing of cereals (except fice), leguminous crops and oil seeds
4 () 0112:Growing of rice
[F) market for rice - GLO
) rice production - RoW
[F] rice production - US
 [¥) 0113:Growing of vegetables and melons, roots and tubers
(%) 0114:Growing of sugar cane
(%) 0116:Growing of fibre crops
Ny » () 011%:Growing of other non-perennial crops
» [F) 012:Growing of perennial crops
[ F) 012LiGrowing of grapes L
[¥] Add connected processes
Connect with system processes if possible

As an alternative, you can now also create a product system diffeatiyany process in openLCA,

with a click orthe create product system buttoon the general informatiorsection of a process:

|P] yarn production, kenaf - IN 22

Process: yarn production, kenaf

* General information
MName

Description

yarn production, kenaf

Inventory refers to 1 kg yarn produe

or individually updated during the1
all aspects meet the additional requ
the ecoinvent version 3 change rep
requirements, and the results of the
which are still available via the ecoi

Category

Infrastructure process 0

Pl C:Manufacturing > 13:Manufac

[ =%, Create R{oduct system
by’

¥ Quantitative reference

The product systems then opens..



L¢3 gpenLCA - demo 1.4
File Edit Window Settings Help
=g 3

[
T}

ot

3= Mavigation &2 = <§> = B | [F] hard coal mine operation - RNA

ecoinvent_2
ecoinvent_3 ‘

“ Product system: 1stTest

2 (] ecoinvent3
% Projects ~ General information
> [i=p Product systems
“ Impact methods Name 1stTest
4 [Pl Proceszes i
> [ P/ 01:Crop and animal production, hunting and related s Description M
3 0111:Growing of cereals (except rice), leguminous cro
0112:Growing of rice
0113:Growing of vegetables and melons, roots and tul
0114:Growing of sugar cane
0116:Growing of fibre crops
0119:Growing of other non-perennial crops
012:Growing of perennial crops
0121:Growing of grapes
0122:Growing of tropical and subtropical fruits
0123:Growing of citrus fruits

¥ Reference

. ducti
0124:Growing of peme fruits and stone fruits Process [ rice production

0125:Growing of other tree and bush fruits and nuts Product 5% rice (US) -
0126:Growing of oleaginous fruits
0129:Growing of other perennial crops % Flow property Mass -
0130:Plant propagation

014:Animal production

(141:Raising of cattle and buffaloes
0144:Raising of sheep and goats
0145:Raising of swine/pigs

0161:5upport activities for crop production
0162:Support activities for animal production
0163:Post-harvest crop activities

0164:5eed processing for propagation
0210:Silviculture and other forestry activities General information | Parameters | Editor
022:Logging

0220:Logging =l Properties &2

0230:Gathering of non-wood forest preducts Property Value
0510:Mining of hard coal

[F1_hard coal mine operation - AU
] I 3

Unit

Target amount 1.0

Iilzlzlzlzlzizlzlzizlzlzlzls sl lzlzlis sl izl la ls

7

oped2dz Oy OKSO]l GKS 3INILKAOFE SRAG2NI 6LI 3S OSRA
A rightclick on the editor page gives you access to the miniature view and to actions possible with

the editor (expand, collapse, asf.
lellez

Undo
B || [£] hard coal mine operation - RMNA E 1stTest 2 Redeo
= Delete

|om

Bmarket for rice seed, fors.. & Build supply chain N

Remove supply chain

B market for nitrogen fertili... Remove connections

Open in editor

market for bipyridylium-... Mark

Unmark

market for glyphosate [G... Search providers for 3

Search recipients for 3
= Collapse all
_ T Maximize all
3 Minimize all

o Layout 3

market for ammonium n...

1i]

Opfn miniature view

market for benzo[thia]di... @ | /I

market for combine harv...

market for application of...

market for acetamide-an...

General information | Parameters | Editor



market for bipyridylium-...

market for glyphesate [G...

market for fertilising, by ...

market for potassium chl...

market for ammonium n...

market for benzo[thia]di...

market for combine harv... L

market for application of... L

acetamide-anillide-com... |—>| B market for acetamide-an... h

market for tillage, harrow... h

market for dinitroaniline-...

B market for tillage, rolling ...

market for cyclic N-cem...

l_i 8 rice production [US]

market for irrigation [US] /

L1-dimethylcyclopentane to genenc market ror
1-propanel production - RoW

ion - RER

o generic market for solvent,
o generic market for solvent,
n by hydration of butene - R
n by hydration of butene - R
n by hydration of butene - R
n by hydration of butene - R
production - RoW
production - RER

generic market for solvent, ¢
generic market for solvent, ¢
pound preduction - RoW
pound preduction - RER
mpound production - RoW

(===

[thio]carbamate-compound production - RER
acetaldehyde oxidation - RoW

acetaldehyde oxidation - RoW

acetaldehyde oxidation - RER

acetaldehyde oxidation - RER

acetaldehyde production - RER

acetaldehyde production - RoW

acetamid llide-rornnund preduction, unsp
acet! Show und production, unsp
acet| Hide duct in 98% solution +
aceticacorproaucton; product in 98% solution @

acetic anhydride production, ketene route - RoW
acetic anhydride production, ketene route - RER
acetone production, liquid - RER

acetone production, liquid - RoW

acetylene production - RoW

acetylene production - CH

acrylic acid production - RER

acrylic acid preduction - RoW

acrylic binder production, product in 34% solutic
acrylic binder production, preduct in 343 solutic
acrylic dispersion production, product in 65% so
acrylic dispersion production, product in 65% so

To calculate a modeled system, click on calcukdethe Monte Carlo simulatiorthe optimized
caching procedure from openLCA 1.3.0 is not yet implemented thereforsittindationis currently

guite slowin the beta version

Please note the remarks anemory allocation for very large systems (such as ecoinvent) in the

remarks section.

L4 Calculation properties

Calculation properties

Please select the properties for the calculation

Allocation method

Impact method

Mormalization/weighting set | |

Calculation type @ Quick results
() Analysis

% ) Monte Carlo Simulation

MNumber of iterations:

o

Save as default l Reset

| [ caleulate | |

Cancel

)

[o O]

The ecoinvent database as such doesafrsenot contain an impact assessment methéahr
demonstrationpurposes, | created a very simple one as follows:

10



[F jatropha seed production - GLO (@ IPCC2007_100a &3

Impact method: IPCC2007_100a
~ Impact factors

Impact category || G0

In the followingl simply add some screenshots for your orientation, taken from the analysis and from

the quick calculation.

4-demold

Window Settings  Help

ion &2 =] <§> “ = O/ [F] hard coal mine operation - RNA 1stTest z(fy Quick res
invent_2

invent. 3 Inventory results

invent3

Projects = * Inputs

Product systerns

[mpact methods Flow

Processes Aluminium

P/ (1:Crop and animal preduction, hunting and related s

0111:Growing of cereals (except rice), leguminous cro
0112:Growing of rice

0113:Growing of vegetables and relons, roots and tul
0114:Growing of sugar cane

0116:Growing of fibre crops

0119:Growing of other non-perennial crops
012:Growing of perennial crops

0121:Growing of grapes

0122:Growing of tropical and subtropical fruits
0123:Growing of citrus fruits

0124:Growing of pome fruits and stone fruits
0125:Growing of other tree and bush fruits and nuts
0126:Growing of cleaginous fruits

zslzlslelzlzlslslzlzlslslsls

0129:Growing of other perennial crops

Aluminium, 24% in bauxite, 11% in crude ore, in ground
Anhydrite, in ground

Argon-40

Barite, 15% in crude ore, in ground

Basalt, in ground

Borax, in ground

Bromine, 0.0023% in water

Cadmiurn, 0.30% in sulfide, Cd 0.18%, Pb, Zn, Ag, In, in ground
Calcium carbenate, in ground

Carbon dioxide, in air

Carbon, in organic matter, in soil

Cerium, 24% in bastnasite, 24% in crude ore, in ground
Chremium, 25.5% in chromite, 11.6% in crude ore, in ground
Chrysotile, in ground

Flow Category Flow property Unit Factor Uncertainty
Carbon dioxide airflow population density Mass kg 10 none
Carbon dioxide airfunspecified Mass kg 10 none
Carbon dioxide, biogenic air/high population density Mass kg 10 none
Carbon dioxide, biogenic air/low population density Mass kg 10 none
Carbon dioxide, biogenic air/low population density, long-term Mass kg 10 none
Carbon dioxide, biogenic air/lower stratosphere + upper troposphere Mass kg 10 none
Carbon dioxide, biogenic airfunspecified Mass kg 10 none
Carbon dioxide, fossil air/high population density Mass kg 10 none
Carbon dioxide, fuss% air/low population density Mass kg 10 none
Carbon dioxide, fossil air/low population density, long-term Mass kg 10 none
Carbon dioxide, fossil air/lower stratosphere + upper troposphere  Mass kg 10 none
Carbon dioxide, fossil air/unspecified Mass kg 10 none
Carbon dioxide, from soil or biomass stock  air/high population density Erosion Resistance (Occ) kg 10 none
Carbon dioxide, from soil or biomass stock  air/low population density Erosion Resistance (Occ.) kg 10 none
Carban dioxide, from soil or biomass stock  air/low population density, lang-term Erosion Resistance (Occ.) kg 10 none
Carbon dioxide, from soil or biomass stock  air/lower stratosphere + upper troposphere  Erosion Resistance (Occ.) kg 10 none
Carbon dioxide, from soil or biomass stock air/unspecified Erosion Resistance (Occ.) kg 1.0 none
Carbon dioxide, land transformation air/high population density Mass kg 10 none
Carbon dioxide, land transfarmation air/low population density Mass kg 10 none
Carboen dioxide, land transformation air/low population density, long-term Mass kg 10 none
Carbon dioxide, land transformation air/lower stratosphere + upper troposphere Mass kg 10 none
Carbon dioxide, land transformation air/unspecified Mass kg 10 none

11



[F] hard coal mine operation - RNA 1stTest | %Y Quick results W
] Analysis result of
¥ General information
Product systemn  1stTest
Target amount 1,0 kg rice
= | Export to Excel
P S——
* How contributions
Flow |.I,Radium-226 = | Orderby Hotspots -
] 479E-5 kB phosphate rock beneficiation, dry
e 3.115E-6 kBg: uranium mine operation, underground
8.604E-6 kBa: uranium mine operation, underground
s 3 440E-6 kBg: phosphate rock beneficiation, wet
m— 7972E-6 kBaq: electricity production, hard coal
w1 455E-5 kBg: Other
General information | Inventory ISIJ“S| Process contlihutionsl Process ISIJ“S| Contribution tleel Glouping| Locations | Sankey diagram
=)

|

[P] hard coal mine operation - RNA | 1stTest |X$"’ Quick results W

Process contributions

* Flow contril{ﬁons [
= | Order by W Cut-off i‘ %
Contribution Process Total amount Single amount Unit |
— 100.00% rice production 0.25773 0.00000 kg
— 44.21% market for drying of bread grain, seed and lequmes 011394 0.00000 kg
— 4411% drying of bread grain, seed and legumes 011369 0.00000 kg
— 36.01% market for heat, district or industrial, other than natur... 0.09281 0.00000 kg E
- 29.70% heat production, at hard coal industrial furnace 1-10...  0.07655 0.07430 kg
- 2741% market for irrigation 0.07064 0.00000 kg
- 2741% irrigation 0.07064 0.00000 kg
L] 1352% market for ammonia, liquid 0.034584 0.00000 kg L4
= 1214% market for electricity, high voltage 0.03130 0.00000 kg
L] 1193% electricity production, hard coal 0.03075 0.02923 kg
u 11.85% market for electricity, medium voltage 0.03055 0.00000 kg
L] 11.85% electricity voltage transformation from high to medi...  0.03055 0.00000 kg
L] 11.64% market for polyethylene, high density, granulate 0.03001 0.00000 kg
u 11.49% market for agricultural machinery, unspecified 0.02961 0.00000 kg
L] 1147% agricultural machinery production, unspecified 0.02956 0.00000 kg
u 1110% ammonia production, steam reforming, liquid 0.02860 0.02706 kg
' 07.74% polyethylene production, high density, granulate 0.01994 0.01977 kg
] 07.44% market for heat, central or small-scale, other than nat... 001917 0.00000 kg
1 06.57% market for electricity, low voltage 0.01694 0.00000 kg -

General information | Inventory results | Process contributions | Process results | Contribution tree | Groupina | Locations| Sankev diaaram |

12



|P] hard coal mine operation - RNA 53 1stTest 227 Quick results & Analysis result of 1stTest 1

Process results

- Flow{[besuhs

Process | [P] market for building, hall - GLO - | Cut-Off 001 =
Inputs Qutputs

Contribution Flow Upstream ... Direct con... * || Contributi Flow Upstream ... Direct con.. Unit
— Basalt, in ground(... 8.96680E-5 0.00000 |E | mmmms 7, Chlorosilang trim...  7.32935E-11  0.00000 kg
- Cadmiurm, 0.30% ... 113539E-6  0.00000 7, Phenol(air/lowp.. 133824E-8  0.00000 kg
= Silver, 0.007% ins.. 275930E-8  0.00000 mmm— §, Styrene(air/high .. 213427E-9  0.00000 kg
- 23.08% Indium, 0.005% in... 1.89229E-8  0.00000 — 5. Hydrogen chlorid... 271516E-6  0.00000 kg
- 23.08% Lead, 5.0% in sulfi.. 1.89230E-5  0.00000 — 5. MNitrogen, organic... 173620E-7  0.00000 kg
- 23.03% Zing, 9.0% in sulfi...  3.40626E-5  0.00000 — 5. Nitrite(water/gro..  578733E-9  0.00000 kg
- 1419% Clay, unspecified,...  0.00130 0,00000 — 5 Ammonium, ion(,..  1.06105E-7 0.00000 kg
= 13.01% Transformation, f...  6.47976E-9  0.00000 — 3. Bromine(water/gr.. 617829E-8  0.00000 kg
= 13.01% gallium(resource/... 114080E-8  0.00000 — 3. Hydrocarbons, ch.. 6.22246E-9  0.00000 kg
L] 13.01% Aluminium(resou...  3.67503E-5  0.00000 - 3. Tin(air/unspecifie... 4.06539E-10  0.00000 kg
L] 13.01% Gangue, bauxite, i... 000032 0.00000 - 2. Ammonia(airfuns... 592100E-6 0.00000 kg
L] 11.76% Dolomite, in grou...  111801E-5  0.00000 - 2, Sulfuric acid(air/l.. ~ 293128E-16  0.00000 kg
L} 10.59% Transformation, t... 1.00813E-7 0.00000 - 2. Bromine(water/s...  2.92192E-7 0.00000 kg
L] 09.48% Zing, Zn063%, A...  3.35374E-8  0.00000 - 1. Potassium(soil/u..  2.70404E-13  0.00000 kg
L] 09.458% Gold, AuS.7E-4%,.. 5.21564E-12  0.00000 - 1. Potassium(water/... 2.70404E-13  0.00000 kg
. 09.48% Silver, Ag 9.7E-4%... 263774E-10  0.00000 = 1. Molybdenum(soil.. 2.70404E-15  0.00000 kg
[] 09.48% Conner Cufl38%... 2140A1F-7  0.00000 T - 1. Manganese(soil/...  493985E-14  0.00000 kg
i L b - 1 Calcivmfenilfine 2AITIREAI N ANANN [
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Contribution tree

-&Flows .%, Radium-226 i

Contribution  Process Amount  Unit

e rice production - US 0.00680 kg

4 90959% wemmm= marketfor potassium chloride, as K20 - GLO 0.00618 kg

4 471 ve— potassium chloride production - RoW 0.00321 kg

4 ¢ — rnarket for salt tailing from potash mine - GLO 0.00321 kg

— treatment of salt tailing from potash mine, residual material landfill - R... 0.00318 kg

treatment of salt tailing from potash mine, residual matenial landfill - CH  2.69787E-5 kg

market for transpert, freight, lorry, unspecified - GLO 3.39910E-8 kg

market for transport, freight train - RoW 1.43397E-8 kg

market for transpert, freight, sea, transoceanic ship - GLO 4.51189E-9 kg

market for transpert, freight train - US 3.95956E-9 kg

market for transpoert, freight train - CN 3.43998E-9 kg

market for transpert, freight train - Europe without Switzerland 293274E-9 kg

market for transpaort, freight, inland waterways, barge - GLO 1.67273E-9 kg

market for transpert, freight train - CH 1.56476E... kg

{ market for chemical factory, organics - GLO 1.56353E-7 kg

> market for heat, central or small-scale, natural gas - RoW 5.18608E-8 kg

{ market for chemicals, inorganic - GLO 2.09084E-8 kg

{ market for municipal solid waste - GLO 5.58661E-9 kg

{ market for heat, district or industrial, natural gas - RoW 1.57417E-9 kg

> market for diesel, burned in building machine - GLO 1.32031E-9 kg

s market for hazardous waste, for incineration - GLO 5.66020E... kg

2 43,5 we— potassium chloride production - RER 0.00298 kg
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@ hard coal mine operation - RMA r@ 1stTest

G E———|

[ F— |

Yo

Grouping
~ Groups
i 1st_testgroup ¥ electricity production, hard coal - MRO, US only |
@ Other Ks¥ielectricity production, hard coal, inium industry - GLO |
B dectrcity production. har  Move + 1t testgroug D [
[ electricity production, hara powerp N J
¥ electricity production, high voltage, for Swiss Federal Railways - CH
1 electricity production, hydro, aluminium industry - GLO
¥ electricity production, hydro, pumped storage - ASCC
4#¥ electricity production, hydre, pumped storage - AU
#* electricity production, hydro, pumped storage - MRO, US only
#* electricity production, hydro, pumnped storage - GB
44 electricity production, hydro, pumped storage - CA-MB
e e . ar
* Results
© Flows |2, Radium-226 -
Group Amount Unit

e Other

1st_testgroup

5.347871150301095E-5

0.0

= .000: 1st_testgroup

= 5,348E-5: Other
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[F] hard coal mine operation - RNA

LTSNS ———

Grouping
~ Groups
ﬁ;:lsl_tstgmué ¥ electricity production, hard coal - GB
@ Other ¥ electricity production, hard coal - SERC
¥ electricity production, hard coal - MX
¥ electricity production, hard coal - RoW
¥ electricity production, hard coal - AT
¥ electricity production, hard coal - TRE
¥ electricity production, hard coal - CA-ON
¥ electricity production, hard coal - MRO, US only
¥ electricity production, hard coal, aluminium industry - GLO
&% electricity production, hard coal, at coal mine power plant - CN
¥ electricity production, hard coal, at coal mine power plant - RoW
~ Results
@ Flows |1, Radium-226
Group Amount Unit

e Cther

— 1st_testgroup

4.018797603107009E-5
1.329073547194087E-5

mmm ].329E-5: 1st_testgroup

e 4,019E-5: Other
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hard coal mine operation - RNA | % 1stTest | % Quick results | 5] Analysisresultof 1stTest 3 =]
Locations
© Flows |, Radium-226 -
'~ Result contributions
Location Amount Unit 2
e Rest-of-World 3.12427€-5 ‘j
—-— Northern America 9.63713E-6
' India 1.77840E-6
' ReliabilityFirst Corporation 1.62906E-6
J SERC Reliability Corporation 1.60694E-6
' Morocco 1.56134E-6
' 'WECC, US only 6.77930E-7
AADA 1IC k. £ 77770C 7 %

CR
Kartendaten © 2013 MapLink

bedingungen | Fehler bei Google Maps melden

(remember to click on the refresh buttanthe arrowson the rightc to fill the map with data from

the analysis)
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