Lampiran 1. Network

Network Proses Ekstraksi

Average

[ TTastkg ] |
Hazardous waste,

inlcineration fiJr incineration
0,329 Pt 0,823 Pt |
591 kg 4,57 kg
Average Hazardous waste,
incineration for incineration
0,324 Pt 0,797 Pt

[2.75 kg [ T 0946 ka] | 259 MJ
Cement, Sodium hydroxide, Heat, central or
uTspl)ecified IWIIthqu water, in small-scale, other|
0,165 Pt 0,137 Pt 0,299 Pt
2,38 kg [ Tsami] ]
Cement, Heat, central or
unspecified isrrialll—sicale, other
0,137 Pt 0,295 Pt
18,2 MJ

Heat, central or
small-scale, other

0,222 Pt

Network Transportasi Bahan Baku

380 kg
Transport
polystyrene

6,53 Pt

frei? ht, lorry

Transport,
freight, lorry

1,89 Pt

I

219 tkm
Transport,
freight, lorry

4,65 Pt

5,21 kg 2
Diesel, low-sulful Diesel, low-sulfur|
{RER}| market {GLO}| market
1,13Pt 1,84 Pt
[TT5, 18] [ T [TT6,57 kgl T T
Diesel, low-sulfur| Diesel, low-sulfur|
iE‘UI"O e without I(P‘\O‘V\ll)l marke
1,13 Pt HH 1,44 Pt Hl
5,18 kg 6,57 kg
Diesel, low-sulfur Diesel, low-sulfur]
{Europe without {RoW}|
1,11 Pt |} 1,42 Pt
116,47 ka T 7,17kg
IDiesel {Europe| Diesel {GLO}|
‘ ‘vsiith ut market group for|
1,37 Pt ‘ || 1,52 Pt
6,47 ka T15.96 kal |
Diesel {Europe Diesel {RoW}|
without rﬁrl‘elt for | Alloc|
L wored [[[1]

[15,8 kgl
Petroleum
GLO}| market|

2,64 Pt
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Network Proses Ekstrusi

350 kg
PS Extrusion

269 Pt

3,563 M)
Electricity,
medium wltage
{ID}| market for |

3,5E3 MJ

Electricity,
medium wltage
{ID}| electridty
269 Pt

3,63E3 M
Electridty, high
hwltage (1D} |

Network Proses Forming

treatment of, in
17,2 pt,

1,69E3 MJ 606 M
Electriaty, high Electricty, high
wltage {ID}| wltage {ID}|
electridty electridty
228 Pt 22,8 Pt
| 6a1iql | 56,9 kg
Lignite {RoW}| Heawy fuel oil
market for | Alloc| {RoW}| market
Pef U fqr |IAIIoc Def, U
38,2 Pt I 11,6 Pt |
641 kg 56,9 kg
Lignite {RoW}| Heawy fuel oil
mine operation | {RoW}|
Alloc Def, U petroleum
38 Pt 11,4 Pt
| 7,153 kg |
Spoil from lignite
mining {GLO Y|
market for | Alloc|
1720 ||
7,15E3 kg
Spoil from lignite
mining {GLO}|

350 kg
PS Forming

224 Pt

2,92E3 MJ
Electridty,
medium wltage

2,92E3 MJ

Electridty,
medium wltage
{ID}| electridty
224 Pt

3,03E3 MJ
Electricity, high
Iwltage {10} |

5,95E3 kg
Spoil from lignite

mining {GLO}|
treatment of, in
14,3 Pt

1,41E3 M] 505 M
Electricty, high Electridty, high
wltage {ID}| wltage {ID}|
electridty electridty
190 Pt 19 Pt
| B3aigl | 47,4 kg
Lignite {RoW}| Heavy fuel ol
market for | Alloc| {RoW}| market
Def, U] fqr |IAIIoc Def, U
31,8 Pt l o,71 bt |
534 kg 47,4 kg
Lignite {RoW}| Heavwy fuel oil
mine operation | {RoW}|
Alloc Def, U petroleum
31,6 Pt 9,52 Pt
| 5,95E3 kg |
Spoil from lignite
mining {GLO}|
market for | Allog
14,3 Pt




Network Proses Cutting

268 kg
PS Cutting

0,000833 DALY

medium voltage

{IDN market for
DU

0,000833 DALY,

1,98E3 MJ

Electricity,
medium voltage
{ID}| electricity
0,000831 DALY

2,06E3 M)
Electricity, high
\oltage {ID}|

market for | Allod
0,000831 DALY,

957 M) 275 M)
Electricity, high Electricity, high
voltage {ID}| voltage {ID}|
electricity electricity

0,000524 DALY 5,39E-5 DALY

204 M) 344 M)
Electricity, high Electricity, high
voltage {ID}| voltage {ID}|
electricity electricity
6,77E-5 DAL 0,000167 DALY

[ T40,7m3l T [32,2kg |
Natural gas, high{ Heavy fuel oil
bressure {RoW} {ROW}| market

market for, | Allo

1,26E-5 DALY

for | Alloc Def, U

2,18E-5 DALY

32,2kg
Heavy fuel oil
{RoW}H
petroleum
2,03E-5 DALY

Network Proses Packaging

Packaging film,|
low density

0,708 kg 143 kg
Packaging film, Packaging film,
low density low density

0,285 Pt 0,577 Pt

—"o—"x

[T218kd [ ]
Polyethylene, low Extrusion, plastic
density, granulate| | film {GLO}|
111 11
0,133
0,724 kg 1,47 kg 0,722 kg 1,45 kg
Polyethylene, low Polyethylene, low Extrusion, plastic Extrusion, plastic
density, granulate density, granulate film {RER}| film {RoW}|
0,234 Pt 0,474 Pt 0,0326 Pt 0,1 Pt Il
—
2,32 M) 3,78 MJ
Electricity, Electricity,
medium voltage medium voltage
0,0319 Pt 0,0879 Pt Il
1,14 MJ
Electricity,
medium voltage
0,0354 Pt
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Network Distribusi Produk

268 kg
Transport
polystyrene box

0,676 Pt

Transport, freight,
| Torry3.5-7.5
meltrii:ton EUROS

3,37 tkm
Transport, freight,
lorry 3.5-7.5
metric ton, EUROS

0,195 Pt

8,3 tkm
Transport, freight,
lorry 3.5-7.5
metric ton, EUROS

0,481 Pt

—
0,572 kg 0,921 kg
Diesel, low-sulfur Diesel, low-sulfur
{RER}| market {GLO}| market
group for | Alloc group for | Alloc

0,125 Pt. 0,202 Pt.
[T 0569k | [To72tkal 1
Diesel, low-sulfur] Diesel, low-sulfur
{Europe without {RoW}| market for
Switzerland} | | Alloc Def, U
L1 | 11
0,124 P | 159 P!
0,569 kg 0,721 kg
Diesel, low-sulfur Diesel, low-sulfur
{Europe without {RoW}| production|
Switzerland}| | Alloc Def, U
0,122 Pt 0,156 P
[ 0716k [ 0,788 kg
Diesel {Europe Diesel {GLO}|
| withou | market group for |
Switzerland}| Alloc Def, U
0,167 Pt
716 kg | T0,655 kal
Diesel {Europe Diesel {RoW}|
without market for | Alloc
Switzerland}| | | |
0,15 Pt, 0
[Th72kd TT
Petroleum {GLO}|
market for | Alloc
|Def, U
0,287 P

101 MJ
Electricity, high
voltage {ID}|
electricity
5,51E-5 DALY

Network Proses Daur Ulang

89,8 kg
Polystyrene
recycle

8,76E-5 DALY

209 MJ|
Electricity,
medium voltage
{IID}il rpalrkf?t for

8,76E-5 DALY

209 MJ
Electricity,
medium voltage
{ID}| electricity

8,74E-5 DALY

216 MJ|
Electricity, high
\oltage {ID}|
mlarll<etlfolr |IAIIo
8,74E-5 DALY

28,9 M)
Electricity, high
voltage {ID}|
electricity

5,66E-6 DALY

21,4M)
Electricity, high
voltage {ID}|
electricity
7,12E-6 DALY.

36,1 M)
Electricity, high
voltage {ID}|

electricity
1,75E-5 DALY

| 1428m3| |
Natural gas, high
[bressure {RoW}|
market for, | Allog
1,32E-6 DALY

[339kg |
Heavy fuel oil
{RoW}| market|
for | Alloc Def, U

2,29E-6 DALY,

3,39 kg
Heavy fuel oil
{RoW}|

petroleum
2,13E-6 DALY,




Network Landfill

206 kg
Landfill by PS
foam

8,09E-7 DALY

freight, lorr
1 ? tl 1
8,09E-7 DALY.

0,772 tkm 1,9 tkm
Transport, Transport,
freight, lorry freight, lorry
2,33E-7 DALY 5,76E-7 DALY
| L
. -
0,0567 kg 1,52E-6 p 0,0912 kg 0,00298 m
Diesel, Lorry, 16 Diesel, Road {GLO}|
low-sulfur metric ton low-sulfur mlarll<etlfolr |
4,63E-8 DALY 4,74E-8 DALY, 7,65E-8 DALY | 5,27E-8 DALY
0,0563 kg 1,01E-6 p 0,0715 0,00295 my
[Diesel, | Lorry, 16 Diesel, Road {RoW}|
Iow-sulfulr metric ton |O\IN-SLI|fUr| road
4,61E-8 DALY, 3,24E-8 DALY 6,04E-8 DALY |imd 5,24E-8 DALY
0,0563 kg 00,0103 kgl 0,0715 kg
Diesel, Pitch {GLO}| Diesel,
low-sulfur ninarlkelt folr l low-sulfur
4,38E-8 DALY, 6,48E-9 DALY 5,74E-8 DALY
10,0705 kg | 0,00726 kg 0,0779 kg
Diesel {Europe Pitch {RoW}| Diesel {GLO}|
withou petroleum market group
5,33E-8 DALY 4,74E-9 DALY 5,96E-8 DALY
10,171 kg
Petroleum|
GLO}| market
( 1 I}I UL
5,69E-8 DALY

Network Incineration

54,7 kg
PS Incineration

7E-8 DALY
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Lampiran 2. Hasil Pembobotan (Weighting) Nilai Dampak

Hasil Weighting Proses Ekstraksi

ol e

—
Climate Ozone Human  Photoche  Particulate  Ionising Climate  Terrestrial ~Freshwate ~Termestrial ~Freshwate ~Marineec  Agricultr  Urbanlan  Natural  Metaldepl Fossil depl
change  depletion  toxicity  micaloxid  matter radiation  change  acidificati  reutrophi  ecotoxicit recotoxici  otoxicty  allandoc  doccupati  land tran etion etion

B Polystyrene beads B Averageincineration residue {GLO}| market for | Alloc Def, U
oo hemical pr ities {GLO}| marketfor | AllocDef,U B Hazardous waste, for incineration {GLO}| market for | Alloc Def, U
@ Spoil from hard coal mining {GLO} | market for | Alloc Def, U B Wastewood, untreated {GLO}| market for | AllocDef, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 385 kg "Polystyrene beads;

Hasil Weighting Transportasi Bahan Baku

1 Y

Climate Ozone Human  Photoche Particulate  lonising  Climate  Terrestrial ~Freshwate —Terestrial Freshwate Marineec  Agricultr  Urbanlan  Natural — Metaldepl Fossil depl
change  depletion  toxicity ~ micaloxid  matter radiation  change  acidificati reutrophi  ecotoxict  recotoxici  otoxicty  allandoc  doccupati  land tran etion etion

B Transport polystyrene beads 0 Transport, freight, lorry 16-32 metricton, EURO3 {GLO}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 385kg Transport polystyrene beads’;

Hasil Weighting Proses Ekstrusi

160
150
140
130
120}
110}

] I:'

Climate Ozone Human  Photoche Particulate  lonising  Climate  Terrestrial Freshwate Terrestrial ~Freshwate Marineec  Agricultr  Urbanlan  Natural  Metaldepl Fossil depl
change  depleton  toxicity ~ micaloxid  matter  radiation  change  acidificai reutrophi  ecotoxict recotoxici  otoxicty  allandoc doccupati  landtran  etion etion
B PSExtrusion B Dioctyl phthalate (DEHP) B Electricity, mediumvoltage {ID}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H)V1.12/ World ReCiPe H/A / Weighting
Analyzing 350 kg 'PS Extrusion';



Hasil Weighting Proses Forming

79

130}
120}
110
100

90§

80}

60}

50}

Climate Ozone Human Photoche  Particulate Tonising
change depletion toxicity mical oxid matter radiation

Climate
change

Terrestrial
acidificati

Freshwate
reutrophi

Terrestrial
ecotoxicit

Freshwate
r ecotoxici

B PSForming B Electricity, mediumvoltage {ID}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 350 kg 'PS Forming’;

Hasil Weighting Proses Cutting

Marine ec
otoxicity

Agricultur
al land oc

Urban lan
d occupati

Natural
land tran

Metal depl
etion

Fossil depl
etion

Climate Ozone Human Photoche Particulate ITonising
change  depleton toxicty  micaloxid  matter radiation

Climate
change

Terrestrial
acidificati

Freshwate
 eutrophi

Terrestrial
ecotoxicit

Freshwate
r ecotoxici

B PSCutting B Electricity, medium voltage {ID}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 268 kg 'PS Cutting’;

Marine ec
otoxicty

Agricultur
alland oc

Urban lan
d occupati

Natural
land tran

Metal depl
etion

Fossil depl
etion

Hasil Weighting Proses Packaging

500

450

400

350

300§

mPt

250

200§

150

100

50

Climate Ozone Human  Photoche  Particulate  Ionising
change  depletion  toxicity ~ micaloxid  matter radiation

Climate
change

Terrestrial
acidificati

Freshwate
reutrophi

Terrestrial
ecotoxicit

Freshwate
r ecotoxici

B Packaging film, low density polyethylene {GLO}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 2,14 kg 'Packaging film, low density polyethylene {GLO}| market for | Alloc Def, U';

Marine ec
otoxicity

Agricultur
al land oc

Urban lan
d occupati

Natural
land tran

Metal depl
etion

Fossil depl
etion
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Hasil Weighting Distribusi Produk

mPt

Climate Ozone Human Photoche  Particulate Tonising Climate Terrestrial ~ Freshwate  Terrestrial ~ Freshwate  Marineec  Agricultur Urban lan Natural Metaldepl  Fossil depl
change depletion toxicity mical oxid matter radiation change acidificati  r eutrophi ecotoxicit  r ecotoxici otoxicity alland oc  d occupati land tran etion etion

B Transport polystyrene box B Transpott, freight, lorry 3.5-7.5 metricton, EUROS {GLO}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12 / World ReCiPe H/A / Weighting
Analyzing 268 kg Transport polystyrene box;

Hasil Weighting Incineration

mPt
«
i

Climate Ozone Human  Photoche  Particulate  lonising  Climate  Terrestrial  Freshwate Terrestrial ~Freshwate ~Marineec  Agricultr  Urbanlan  Natural  Metaldepl Fossil depl
change  depletion  toxicity  micaloxid  matter  radiation  change  acidificati reutrophi  ecotoxict recotoxici  otoxicty  allandoc doccupati landtran  etion etion

@ PSIncineration

Method: ReCiPe Endpoint (H)V1.12/ World ReCiPe H/A / Weighting
Analyzing 54,7 kg 'PS Incineration’;

Hasil Weighting Proses Daur Ulang

o - - - S— - - - - r ; T r r
Climate Ozone Human  Photoche  Particulate  lonising  Climate  Terestrial Freshwate Terrestrial ~Freshwate Marineec  Agricultr  Urbanlan  Natural — Metaldepl Fossil depl
change  depletion  toxicity  micaloxid  matter  radiation  change  acdificai reutrophi  ecotoxict recotoxici  otoxicty  alland oc  doccupati land tran etion etion

@ Polystyrenerecyde M Electricity, mediumvoltage {ID}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 89,8kg Polystyrene recycle’;
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Hasil Weighting Landfill

02
01
ol

Climate Ozone Human  Photoche  Particulate  Ionising Climate  Terrestrial ~ Freshwate ~Terrestrial ~Freshwate Marineec  Agricultr  Urbanlan  Natural ~ Metaldepl Fossil depl
change  depleton  toxicity ~ micaloxid ~ matter  radiation  change acidificati reutrophi  ecotoxict recotoxici  otoxicty  allandoc  doccupati  land tran etion etion

@ Landfill by PSfoam B Transport, freight, lorry 7.5-16 metricton, EUROS {GLO}| market for | Alloc Def, U

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Analyzing 206 kg Landfil by PS foam';

Hasil Weighting Perbandingan Seluruh Proses

160
150}

130
120
110}
100
90§
80}
70§
60}
50}
404
30
20

¥ H 0 s

Climate Ozone Human Photoche Particulate Tonising Climate Terrestrial ~ Freshwate  Terrestrial ~ Freshwate — Marine ec Agricultur Urban lan Natural Metaldepl  Fossil depl
change  depletion  toxicity ~ micaloxid  matter  radiation  change  acidificai reutrophi  ecotoxict recotoxici  otoxicty  allandoc doccupati landtran  etion etion

B PSExtrusion @ PSCutting @ PSForming B Transport B Transport box @

Method: ReCiPe Endpoint (H) V1.12/ World ReCiPe H/A / Weighting
Comparing processes;

ystyrene beads ] Packaging

Hasil Weighting Perbandingan Skenario Penanganan Limbah

07 u T T T ™ - == u T T T u 4
Climate Ozone Human Photoche  Particulate Tonising Climate Terrestrial ~ Freshwate  Terrestrial ~ Freshwate = Marineec  Agricultur Urban lan Natural Metal depl  Fossil depl
change depletion  toxicity  mical oxid matter radiation change acidificati ~ reutrophi  ecotoxict recotoxid  otoxicty ~ allandoc  doccupati  land tran etion

etion

B PS Incineration B Polystyrenerecyde B Landfill by PSfoam

Method: ReCiPe Endpoint (H) V1.12/World ReCiPe H/A / Weighting
Comparing 1kg 'PS Incineration’, 1 kg 'Polystyrene recycle'and 1kg 'Landfill by PSfoam;
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Lampiran 3. Hasil Penilaian Dampak

Penilaian Dampak Gabungan Proses

Impact category Unit Total Packaging Extraction PS Extrusion | PSForming | PS Cutting | Transport material Transport product
Climate change Human Health DALY 0.0047387 8.53E-06 | 0.001812309 0.00146936 | 0.000936717 | 0.00043048 7.29E-05 8.42E-06
Ozone depletion DALY 3.72E-07 3.39E-10 8.17E-08 1.19E-07 7.59E-08 6.69E-08 2.52E-08 2.76E-09
Human toxicity DALY 0.001400024 4.35E-07 1.14E-05 | 0.000623774 | 0.000397656 | 0.000351418 1.43E-05 1.04E-06
Photochemical oxidant formation | DALY 4.27E-07 1.01E-09 1.68E-07 1.27E-07 8.10E-08 4.11E-08 8.16E-09 8.31E-10
Particulate matter formation DALY 0.012739711 2.40E-06 | 0.000310228 | 0.005656369 | 0.003605935 | 0.003135403 2.69E-05 2.47E-06
lonising radiation DALY 6.87E-07 5.89E-09 5.97E-09 2.74E-07 1.75E-07 1.55E-07 6.46E-08 7.28E-09
Climate change Ecosystems species.yr 2.68E-05 4.83E-08 1.03E-05 8.32E-06 5.31E-06 2.44E-06 4.13E-07 4.77E-08
Terrestrial acidification species.yr 8.10E-08 1.33E-10 2.19E-08 2.85E-08 1.82E-08 1.12E-08 9.70E-10 1.08E-10
Freshwater eutrophication species.yr 1.50E-07 3.44E-11 1.93E-09 6.70E-08 4.27E-08 3.78E-08 1.85E-10 2.88E-11
Terrestrial ecotoxicity species.yr 2.22E-08 3.60E-11 2.32E-09 6.42E-09 4.10E-09 3.31E-09 5.75E-09 2.52E-10
Freshwater ecotoxicity species.yr 4.70E-08 2.13E-11 9.54E-10 2.08E-08 1.33E-08 1.16E-08 3.34E-10 3.63E-11
Marine ecotoxicity species.yr 9.15E-09 4.04E-12 1.89E-10 4.03E-09 2.57E-09 2.25E-09 1.06E-10 8.54E-12
Agricultural land occupation species.yr 1.22E-07 6.13E-09 5.52E-09 4.58E-08 2.92E-08 2.52E-08 8.61E-09 1.09E-09
Urban land occupation species.yr 1.34E-07 7.13E-10 3.07E-09 3.12E-08 1.99E-08 1.72E-08 5.75E-08 4.23E-09
Natural land transformation Species.yr 5.32E-07 5.27E-10 2.87E-11 2.24E-07 1.43E-07 1.27E-07 3.52E-08 3.83E-09
Metal depletion $ 1.2668497 | 0.005213637 | 0.27765784 0.40571424 | 0.25864283 | 0.16746483 0.12944257 0.022713732
Fossil depletion $ 201.64266 | 0.63771508 120.82446 46.357825 29.553113 | 0.83172989 3.0912918 0.34652424




Penilaian Dampak Proses Ekstraksi (Karakterisasi)

83

Impact category Unit Total Extraction Average Decommission- | Hazardous Spoil Waste Coal Waste Municipal Municipal
incineration | ed chemical waste, for from wood, slurry plastic, solid waste | solid waste
residue production incineration | hard coal | untreated mixture

facilities mining
Climate change Human Health DALY 0.001812309 0.0017914 3.10E-06 6.99E-09 1.72E-05 0 7.32E-10 0 | 5.35E-08 1.74E-08 4.22E-07
71

Ozone depletion DALY 8.17E-08 7.87E-08 2.94E-10 3.02E-12 2.63E-09 0 1.11E-13 0| 157E-12 5.37E-13 2.00E-11

Human toxicity DALY 1.14E-05 2.49E-06 5.75E-06 2.75E-08 1.25E-06 1.47E-06 4.02E-10 | 2.80E-07 | 1.43E-08 7.26E-09 1.50E-07

Photochemical oxidant formation | DALY 1.68E-07 1.67E-07 2.06E-10 7.57E-13 9.06E-10 0 1.77E-13 0| 1.15E-12 5.68E-13 1.54E-11

Particulate matter formation DALY 0.000310228 | 0.0003069 6.45E-07 2.57E-09 2.60E-06 0 3.67E-10 0 | 2.68E-09 7.62E-10 3.74E-08

lonising radiation DALY 5.97E-09 0 1.21E-09 6.56E-12 4.68E-09 0 4.05E-13 0| 457E-12 1.40E-12 5.69E-11

Climate change Ecosystems species.yr 1.03E-05 1.01E-05 1.76E-08 3.96E-11 9.76E-08 0 4.14E-12 0 | 3.03E-10 9.80E-11 2.39E-09

Terrestrial acidification species.yr 2.19E-08 2.17E-08 3.01E-11 1.07E-13 1.41E-10 0 1.68E-14 0| 1.19E-13 3.63E-14 1.67E-12

Freshwater eutrophication species.yr 1.93E-09 1.07E-09 4.94E-10 3.97E-14 1.96E-10 | 1.62E-10 4.45E-15 | 4.28E-15 | 2.10E-14 1.49E-14 1.12E-12

Terrestrial ecotoxicity species.yr 2.32E-09 1.76E-09 4.85E-10 4.33E-13 6.13E-11 | 8.26E-14 1.70E-14 | 1.43E-14 | 6.23E-13 5.17E-14 9.08E-12

Freshwater ecotoxicity species.yr 9.54E-10 1.68E-11 6.24E-10 3.00E-11 8.87E-11 | 4.43E-11 1.13E-14 | 1.15E-11 | 2.75E-12 3.28E-12 1.32E-10

Marine ecotoxicity species.yr 1.89E-10 3.52E-11 9.25E-11 5.32E-12 1.74E-11 | 8.66E-12 2.15E-15 | 2.19E-12 | 4.85E-13 5.80E-13 2.63E-11

Agricultural land occupation species.yr 5.52E-09 0 4.24E-10 5.77E-12 5.08E-09 0 1.18E-13 0| 1.31E-12 3.87E-13 1.32E-11

Urban land occupation species.yr 3.07E-09 0 1.57E-09 3.94E-12 1.43E-09 0 5.63E-13 0 | 6.99E-12 2.13E-12 5.56E-11

Natural land transformation species.yr 2.87E-11 0 -9.75E-10 1.10E-12 9.93E-10 0 -2.61E-13 0 -2.45E- -1.28E-12 1.37E-11

12
Metal depletion $ 0.27765784 0.26597 | 0.00211810 3.06E-05 0.0092695 0 1.73E-06 0 | 1.39E-05 2.21E-06 0.0002517
Fossil depletion $ 120.82446 | 120.58738 | 0.04908611 0.00017266 0.1850561 0 1.61E-05 0 | 0.000199 6.68E-05 0.0024763
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Penilaian Dampak Proses Ekstraksi (Normalisasi)

Impact category Total Extraction Average Decommissioned | Hazardous Spoil from Waste Coal Waste Municipal Municipal
incineration chemical waste, for hard coal wood, slurry plastic, solid waste | solid waste
residue production incineration mining untreated mixture

facilities

Climate change 0.13284226 | 0.13131481 | 0.000227236 5.12E-07 | 0.001263494 0 | 5.37E-08 0 | 3.92E-06 1.27E-06 3.10E-05

Human Health

Ozone depletion 5.99E-06 5.77E-06 2.15E-08 2.21E-10 1.92E-07 0| 817E-12 0 | 1.15E-10 3.94E-11 1.47E-09

Human toxicity 0.000837692 | 0.000182267 | 0.000421205 2.02E-06 9.15E-05 | 0.000107546 | 2.95E-08 | 2.05E-05 | 1.05E-06 5.32E-07 1.10E-05

Photochemical 1.23E-05 1.22E-05 1.51E-08 5.55E-11 6.64E-08 0 | 1.30E-11 0 | 8.46E-11 4.16E-11 1.13E-09

oxidant formation

Particulate matter 0.022739693 | 0.022498673 4.73E-05 1.88E-07 | 0.000190551 0 | 2.69E-08 0 | 1.96E-07 5.59E-08 2.74E-06

formation

lonising radiation 4.37E-07 0 8.90E-08 4.81E-10 3.43E-07 0| 297E-11 0 | 3.35E-10 1.03E-10 4.17E-09

Climate change 0.011186057 | 0.011057407 1.91E-05 4.31E-08 | 0.000106418 0 | 4.51E-09 0 | 3.31E-07 1.07E-07 2.61E-06

Ecosystems

Terrestrial 2.38E-05 2.36E-05 3.28E-08 1.17E-10 1.54E-07 0| 1.83E-11 0 | 1.30E-10 3.96E-11 1.82E-09

acidification

Freshwater 2.10E-06 1.17E-06 5.38E-07 4.33E-11 2.13E-07 1.77E-07 | 4.85E-12 | 4.67E-12 | 2.29E-11 1.63E-11 1.22E-09

eutrophication

Terrestrial 2.53E-06 1.92E-06 5.28E-07 4.72E-10 6.68E-08 9.00E-11 | 1.85E-11 | 1.56E-11 | 6.79E-10 5.64E-11 9.90E-09

ecotoxicity

Freshwater 1.04E-06 1.83E-08 6.80E-07 3.27E-08 9.67E-08 4.83E-08 | 1.23E-11 | 1.26E-08 | 3.00E-09 3.57E-09 1.44E-07

ecotoxicity

Marine ecotoxicity 2.06E-07 3.84E-08 1.01E-07 5.80E-09 1.90E-08 9.44E-09 | 2.34E-12 | 2.39E-09 | 5.28E-10 6.32E-10 2.87E-08

Agricultural land 6.02E-06 0 4.62E-07 6.29E-09 5.53E-06 0 | 1.29E-10 0 | 1.43E-09 4.22E-10 1.44E-08

occupation

Urban land 3.35E-06 0 1.71E-06 4.30E-09 1.56E-06 0 | 6.14E-10 0| 7.62E-09 2.32E-09 6.07E-08

occupation

Natural land 3.13E-08 0 -1.06E-06 1.20E-09 1.08E-06 0 -2.84E- 0 -2.67E- -1.40E-09 1.50E-08

transformation 10 09

Metal depletion 0.001132844 | 0.001085158 8.64E-06 1.25€E-07 3.78E-05 0 | 7.06E-09 0 | 5.69E-08 9.01E-09 1.03E-06

Fossil depletion 0.49296379 | 0.49199652 | 0.000200271 7.04E-07 | 0.000755029 0 | 6.58E-08 0 | 8.14E-07 2.73E-07 1.01E-05
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Impact category Unit | Total Extraction Average Decommissio | Hazardous Spoil Waste Coal Waste plastic, | Municipal Municipal
incineration ned chemical | waste, for from wood, slurry mixture solid waste | solid waste
residue production incineration hard coal | untreated

facilities mining

Total Pt 165.88474 164.65552 0.32896506 | 0.001291378 0.82309978 | 0.043112 6.06E-05 | 0.008212 | 0.002379297 0.0008455 | 0.021257153

Climate change Human Health Pt 53.136903 52.525926 | 0.090894503 | 0.000204809 0.50539743 0 2.15E-05 0 | 0.001569876 0.0005090 | 0.012380304

Ozone depletion Pt 0.002394846 | 0.002308496 8.62E-06 8.85E-08 7.70E-05 0 3.27E-09 0 4.59E-08 1.58E-08 5.86E-07

Human toxicity Pt 0.33507687 | 0.072906756 0.16848209 | 0.000807599 0.03661262 | 0.043018 1.18E-05 | 0.008206 | 0.000419997 | 0.00021274 | 0.004398728

Photochemical oxidant formation | Pt 0.004929075 | 0.00489594 6.04E-06 2.22E-08 2.66E-05 0 5.18E-09 0 3.38E-08 1.67E-08 4.52E-07

Particulate matter formation Pt 9.0958771 8.9994694 0.01890423 7.52E-05 | 0.076220591 0 1.07E-05 0 7.85E-05 2.24E-05 | 0.001096129

lonising radiation Pt 0.000174999 0 3.56E-05 1.92E-07 | 0.000137347 0 1.19E-08 0 1.34E-07 4.11E-08 1.67E-06

Climate change Ecosystems Pt 4.4744228 4.4229629 | 0.007655824 1.73E-05 0.042567314 0 1.81E-06 0 0.000132217 4.27E-05 0.001042766

Terrestrial acidification Pt 0.009527493 | 0.009451838 1.31E-05 4.67E-08 6.17E-05 0 7.32E-09 0 5.19E-08 1.58E-08 7.29€-07

Freshwater eutrophication Pt 0.000840554 | 0.000468649 0.0002153 1.73E-08 8.53E-05 | 7.08E-05 1.94E-09 | 1.87E-09 9.17E-09 6.50E-09 4.89E-07

Terrestrial ecotoxicity Pt 0.001010118 | 0.00076756 | 0.000211357 1.89E-07 2.67E-05 | 3.60E-08 7.39E-09 | 6.23E-09 2.71E-07 2.26E-08 3.96E-06

Freshwater ecotoxicity Pt 0.000415956 7.33E-06 | 0.000272165 1.31E-05 3.87E-05 | 1.93E-05 4.91E-09 | 5.02E-06 1.20E-06 1.43E-06 5.78E-05

Marine ecotoxicity Pt 8.23E-05 1.54E-05 4.03E-05 2.32E-06 7.60E-06 | 3.78E-06 9.37E-10 | 9.55E-07 2.11E-07 2.53E-07 1.15E-05

Agricultural land occupation Pt 0.002407092 0 0.00018484 2.52E-06 | 0.002213182 0 5.14E-08 0 5.73E-07 1.69E-07 5.76E-06

Urban land occupation Pt 0.001338861 0 | 0.000683645 1.72E-06 | 0.000625014 0 2.46E-07 0 3.05E-06 9.27E-07 2.43E-05

Natural land transformation Pt 1.25E-05 0 | -0.00042526 4.80E-07 0.00043304 0 -1.14E-07 0 -1.07E-06 -5.59E-07 5.98E-06

Metal depletion Pt 0.2265688 | 0.21703152 | 0.001728371 2.49E-05 | 0.007563933 0 1.41E-06 0 1.14E-05 1.80E-06 | 0.000205429

Fossil depletion Pt 98.592757 98.399305 | 0.040054267 | 0.000140892 0.15100583 0 1.32E-05 0| 0.000162828 5.45E-05 | 0.002020686
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Penilaian Dampak Transportasi Bahan Baku

Characterization Normalization Weighting (Pt)
Impact category Unit Total Transport, freight, lorry Total Transport, freight, lorry | Total Transport, freight, lorry
16-32 metric ton 16-32 metric ton 16-32 metric ton
Climate change Human Health DALY 7.28E-05 7.28E-05 | 0.005336162 0.005336162 6.6146503 6.6146503
Ozone depletion DALY 2.54E-08 2.54E-08 1.86E-06 1.86E-06 2.1344649 2.1344649
Human toxicity DALY 1.52E-05 1.52E-05 | 0.001115291 0.001115291 | 0.00074456 0.00074456
Photochemical oxidant formation | DALY 1.60E-08 1.60E-08 1.18E-06 1.18E-06 | 0.44611649 0.44611649
Particulate matter formation DALY 3.94E-05 3.94E-05 | 0.002885803 0.002885803 | 0.000470527 0.000470527
lonising radiation DALY 6.50E-08 6.50E-08 4.77E-06 4.77E-06 1.154321 1.154321
Climate change Ecosystems species.yr 4.12E-07 4.12E-07 0.000449452 0.000449452 | 0.001907192 0.001907192
Terrestrial acidification species.yr 1.59E-09 1.59E-09 1.74E-06 1.74E-06 | 0.17978084 0.17978084
Freshwater eutrophication species.yr 1.86E-10 1.86E-10 2.03E-07 2.03E-07 | 0.000695037 0.000695037
Terrestrial ecotoxicity species.yr 5.80E-09 5.80E-09 6.32E-06 6.32E-06 8.11E-05 8.11E-05
Freshwater ecotoxicity species.yr 3.34E-10 3.34E-10 3.65E-07 3.65E-07 | 0.002527079 0.002527079
Marine ecotoxicity species.yr 1.06E-10 1.06E-10 1.16E-07 1.16E-07 | 0.000145814 0.000145814
Agricultural land occupation species.yr 8.62E-09 8.62E-09 9.40E-06 9.40E-06 4.63E-05 4.63E-05
Urban land occupation species.yr 5.76E-08 5.76E-08 6.27E-05 6.27E-05 | 0.003759639 0.003759639
Natural land transformation species.yr 3.55E-08 3.55E-08 3.86E-05 3.86E-05 | 0.025099343 0.025099343
Metal depletion $ 0.12960854 0.12960854 | 0.000528803 0.000528803 | 0.01545692 0.01545692
Fossil depletion $ 3.116756 3.116756 | 0.012716364 0.012716364 | 0.10576057 0.10576057
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Characterization

Normalization

Weighting (Pt)

Unit Total Dioctyl Electricity, Total Dioctyl Electricity, Total Dioctyl Electricity,
Impact category phthalate medium phthalate medium phthalate medium
(DEHP) voltage {ID} (DEHP) voltage {ID} (DEHP) voltage
ID

Climate change Human Health DALY 0.00148073 1.14E-05 | 0.00146936 | 0.10853753 | 0.00083343 | 0.10770409 270.51336 1.3086469 {26%.20471
Ozone depletion DALY 1.21E-07 1.67E-09 1.19E-07 8.85E-06 1.23E-07 8.73E-06 43.415013 | 0.33337554 | 43.081637
Human toxicity DALY 0.00062485 1.08E-06 | 0.00062377 | 0.04580147 7.88E-05 | 0.04572266 | 0.00353970 4.90E-05 | 0.00349068
Photochemical oxidant DALY 1.28E-07 1.29E-09 1.27E-07 9.41E-06 9.45E-08 9.31E-06 18.320588 | 0.03152140 | 18.289067
formation

Particulate matter formation DALY 0.00566050 4.13E-06 | 0.005656369 | 0.41491491 | 0.00030305 | 0.41461185 | 0.00376216 3.78E-05 | 0.00372435
lonising radiation DALY 2.84E-07 9.32E-09 2.74E-07 2.08E-05 6.83E-07 2.01E-05 165.96596 | 0.12122198 | 165.84474
Climate change Ecosystems species.yr 8.39E-06 6.44E-08 8.32E-06 | 0.00914182 7.02E-05 0.00907163 | 0.00831226 | 0.00027337 | 0.00803888
Terrestrial acidification species.yr 2.87E-08 1.99E-10 2.85E-08 3.13E-05 2.17E-07 3.11E-05 3.6567298 | 0.02807504 | 3.6286547
Freshwater eutrophication species.yr 6.70E-08 8.03E-11 6.70E-08 7.31E-05 8.75E-08 7.30E-05 | 0.01251409 8.67E-05 | 0.01242739
Terrestrial ecotoxicity species.yr 6.48E-09 5.08E-11 6.42E-09 7.06E-06 5.54E-08 7.00E-06 | 0.02922877 3.50E-05 | 0.02919377
Freshwater ecotoxicity species.yr 2.09E-08 5.05E-11 2.08E-08 2.27E-05 5.50E-08 2.27E-05 | 0.00282321 2.22E-05 | 0.00280106
Marine ecotoxicity species.yr 4.04E-09 9.69E-12 4.03E-09 4.40E-06 1.06E-08 4.39E-06 | 0.00909216 2.20E-05 | 0.00907016
Agricultural land occupation species.yr 4.85E-08 2.65E-09 4.58E-08 5.28E-05 2.89E-06 4.99E-05 | 0.00176060 4.22E-06 | 0.00175637
Urban land occupation species.yr 3.19E-08 6.66E-10 3.12E-08 3.47E-05 7.26E-07 3.40E-05 | 0.02113082 | 0.00115574 | 0.01997508
Natural land transformation species.yr 2.26E-07 2.28E-09 2.24E-07 | 0.00024618 2.48E-06 | 0.00024370 | 0.01389770 | 0.00029027 | 0.01360743
Metal depletion $ 0.41829319 | 0.012578946 | 0.40571424 | 0.001706636 5.13E-05 | 0.001655314 | 0.098473254 | 0.000991931 | 0.09748132
Fossil depletion $ 47.315202 | 0.95737783 46.357824 | 0.19304603 | 0.003906102 | 0.18913992 | 0.34132724 | 0.01026442 | 0.33106282
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Penilaian Dampak Proses Forming

Characterization

Normalization

Weighting (Pt)

Impact category Unit Total Electricity, medium voltage | Total Electricity, medium Total Electricity, medium voltage
{ID} voltage {ID} {ID}

Climate change Human Health DALY 0.001224467 0.001224467 0.089753412 0.089753412 224.33726 224.33726
Ozone depletion DALY 9.92E-08 9.92E-08 7.27E-06 7.27E-06 35.901365 35.901365
Human toxicity DALY 0.000519812 0.000519812 0.038102223 0.038102223 0.002908905 0.002908905
Photochemical oxidant formation | DALY 1.06E-07 1.06E-07 7.76E-06 7.76E-06 15.240889 15.240889
Particulate matter formation DALY 0.004713641 0.004713641 0.34550088 0.34550988 0.00310363 0.00310363
lonising radiation DALY 2.28E-07 2.28E-07 1.67E-05 1.67E-05 138.20395 138.20395
Climate change Ecosystems species.yr 6.94E-06 6.94E-06 0.007559697 0.007559697 0.006699074 0.006699074
Terrestrial acidification species.yr 2.38E-08 2.38E-08 2 59E-05 2 59E-05 3.023879 3.023879
Freshwater eutrophication species.yr 5.58E-08 5.58E-08 6.08E-05 6.08E-05 0.010356166 0.010356166
Terrestrial ecotoxicity species.yr 5.35E-09 5.35E-09 5.84E-06 5 84E-06 0.024328145 0.024328145
Freshwater ecotoxicity species.yr 1.73E-08 1.73E-08 1.89E-05 1.89E-05 0.002334222 0.002334222
Marine ecotoxicity species.yr 3.36E-09 3.36E-09 3.66E-06 3.66E-06 0.007558474 0.007558474
Agricultural land occupation species.yr 3.82E-08 3.82E-08 4.16E-05 4.16E-05 0.001463648 0.001463648
Urban land occupation species.yr 2.60E-08 2.60E-08 2 83E-05 2 83E-05 0.016645905 0.016645905
Natural land transformation species.yr 1.86E-07 1.86E-07 0.000203086 0.000203086 0.011339527 0.011339527
Metal depletion $ 0.3380952 0.3380952 0.001379428 0.001379428 0.081234437 0.081234437
Fossil depletion $ 38.631521 38.631521 0.1576166 0.1576166 0.27588569 0.27588569
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Characterization

Normalization

Weighting (Pt)

Impact category Unit Total Electricity, medium voltage Total Electricity, medium Total Electricity, medium voltage
{ID} voltage {ID} {ID}

Climate change Human Health DALY 0.000832637 0.000832637 0.06103232 0.06103232 152.54934 152.54934
Ozone depletion DALY 6.75E-08 6.75E-08 4.95E-06 4.95E-06 24.412928 24.412928
Human toxicity DALY 0.000353472 0.000353472 | 0.025909512 0.025909512 | 0.001978055 0.001978055
Photochemical oxidant formation | DALY 7.20E-08 7.20E-08 5.28E-06 5.28E-06 10.363805 10.363805
Particulate matter formation DALY 0.003205276 0.003205276 | 0.23494672 0.23494672 | 0.002110468 0.002110468
lonising radiation DALY 1.55E-07 1.55E-07 1.14E-05 1.14E-05 93.978687 93.978687
Climate change Ecosystems species.yr 4.72E-06 4.72E-06 | 0.005140594 0.005140594 | 0.00455537 0.00455537
Terrestrial acidification species.yr 1.62E-08 1.62E-08 1.76E-05 1.76E-05 2.0562377 2.0562377
Freshwater eutrophication species.yr 3.79E-08 3.79E-08 4.14E-05 4.14E-05 | 0.007042193 0.007042193
Terrestrial ecotoxicity species.yr 3.64E-09 3.64E-09 3.97E-06 3.97E-06 | 0.016543139 0.016543139
Freshwater ecotoxicity species.yr 1.18E-08 1.18E-08 1.28E-05 1.28E-05 | 0.001587271 0.001587271
Marine ecotoxicity species.yr 2.28E-09 2.28E-09 2.49E-06 2.49E-06 | 0.005139762 0.005139762
Agricultural land occupation species.yr 2.60E-08 2.60E-08 2.83E-05 2.83E-05 | 0.000995281 0.000995281
Urban land occupation species.yr 1.77E-08 1.77E-08 1.93E-05 1.93E-05 | 0.011319215 0.011319215
Natural land transformation species.yr 1.27E-07 1.27E-07 | 0.000138099 0.000138099 | 0.007710879 0.007710879
Metal depletion $ 0.22990474 0.22990474 | 0.000938011 0.000938011 | 0.055239417 0.055239417
Fossil depletion $ 26.269434 26.269434 | 0.10717929 0.10717929 | 0.18760227 0.18760227
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Penilaian Dampak Proses Packaging

Characterization Normalization Weighting (mPt)
Impact category Unit Packaging film, low density polyethylene {GLO} | Packaging film, low density polyethylene | Packaging film, low density polyethylene
{GLO} {GLO}

882.28604
Climate change Human Health DALY 8.53E-06 0.000625114 250.04559
Ozone depletion DALY 3.39E-10 2.49E-08 0.00995039
Human toxicity DALY 4.35E-07 3.19E-05 12.765171
Photochemical oxidant formation | DALY 1.01E-09 7.41E-08 0.029620345
Particulate matter formation DALY 2.40E-06 0.000175657 70.262791
lonising radiation DALY 5.89E-09 4.31E-07 0.17257004
Climate change Ecosystems species.yr 4.83E-08 5.26E-05 21.056967
Terrestrial acidification species.yr 1.33E-10 1.45E-07 0.058040616
Freshwater eutrophication species.yr 3.44E-11 3.75E-08 0.014988605
Terrestrial ecotoxicity species.yr 3.60E-11 3.93E-08 0.015712571
Freshwater ecotoxicity species.yr 2.13E-11 2.32E-08 0.009266529
Marine ecotoxicity species.yr 4.04E-12 4.40E-09 0.001760456
Agricultural land occupation species.yr 6.13E-09 6.68E-06 2.6734157
Urban land occupation species.yr 7.13E-10 7.77E-07 0.31079048
Natural land transformation species.yr 5.27E-10 5.74E-07 0.22956789
Metal depletion $ 0.005213637 2.13E-05 4.2543276
Fossil depletion $ 0.63771508 0.002601878 520.37551
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Characterization

Normalization

Weighting (mPt)

Impact category Unit Total Transport, freight, lorry | Total Transport, freight, lorry 3.5- | Total Transport, freight, lorry 3.5-7.5
3.5-7.5 metric ton 7.5 metric ton metric ton
Climate change Human Health DALY 8.42E-06 8.42E-06 0.000617383 | 0.000617383 676.4435 676.4435
Ozone depletion DALY 2.76E-09 2.76E-09 2.02E-07 2.02E-07 246.95304 246.95304
Human toxicity DALY 1.04E-06 1.04E-06 7.60E-05 7.60E-05 0.080797337 | 0.080797337
Photochemical oxidant formation | DALY 8.31E-10 8.31E-10 6.09E-08 6.09E-08 30.401119 30.401119
Particulate matter formation DALY 2.47E-06 2.47E-06 0.000181237 | 0.000181237 0.024357298 | 0.024357298
lonising radiation DALY 7.28E-09 7.28E-09 5.34E-07 5.34E-07 72.494684 72.494684
Climate change Ecosystems species.yr | 4.77E-08 4.77E-08 5.20E-05 5.20E-05 0.21355807 | 0.21355807
Terrestrial acidification species.yr | 1.08E-10 1.08E-10 1.18E-07 1.18E-07 20.800038 20.800038
Freshwater eutrophication species.yr | 2.88E-11 2.88E-11 3.14E-08 3.14E-08 0.047235181 | 0.047235181
Terrestrial ecotoxicity species.yr | 2.52E-10 2.52E-10 2.74E-07 2.74E-07 0.012554678 | 0.012554678
Freshwater ecotoxicity species.yr | 3.63E-11 3.63E-11 3.96E-08 3.96E-08 0.1096702 0.1096702
Marine ecotoxicity species.yr | 8.54E-12 8.54E-12 9.31E-09 9.31E-09 0.01584266 | 0.01584266
Agricultural land occupation species.yr | 1.09E-09 1.09E-09 1.19E-06 1.19E-06 0.003724349 | 0.003724349
Urban land occupation species.yr | 4.23E-09 4.23E-09 4.61E-06 4.61E-06 0.47488273 | 0.47488273
Natural land transformation species.yr | 3.83E-09 3.83E-09 4.17E-06 4.17E-06 1.8447296 1.8447296
Metal depletion $ 0.022713732 | 0.022713732 9.27E-05 9.27E-05 1.6690829 1.6690829
Fossil depletion $ 0.34652423 | 0.34652423 0.001413819 | 0.001413819 18.534405 18.534405
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Penilaian Dampak Incineration

Impact category

Characterization

Normalization

Weighting (mPt)

Unit Total PS Incineration | Total PS Incineration | Total PS Incineration
Climate change Human Health DALY 7.00E-08 7.00E-08 5.13E-06 5.13E-06 196.11044 196.11044
Ozone depletion DALY 0 0 0 0 20524 20524
Human toxicity DALY 3.53E-06 3.53E-06 | 0.000258745 0.000258745 0 0
Photochemical oxidant formation | DALY 2.14E-09 2.14E-09 1.57E-07 1.57E-07 103.498 103.498
Particulate matter formation DALY 0 0 0 0| 0.06262752 0.06262752
lonising radiation DALY 0 0 0 0 0 0
Climate change Ecosystems species.yr | 3.97E-10 3.97E-10 4.32E-07 4.32E-07 0 0
Terrestrial acidification species.yr 0 0 0 0 0.172874 0.172874
Freshwater eutrophication species.yr 0 0 0 0 0 0
Terrestrial ecotoxicity species.yr | 2.07E-07 2.07E-07 | 0.000225788 0.000225788 0 0
Freshwater ecotoxicity species.yr | 1.94E-11 1.94E-11 2.12E-08 2.12E-08 90.315242 90.315242
Marine ecotoxicity species.yr | 1.88E-12 1.88E-12 2.05E-09 2.05E-09 | 0.008475934 0.008475934
Agricultural land occupation species.yr 0 0 0 0 | 0.000818787 0.000818787
Urban land occupation species.yr 0 0 0 0 0 0
Natural land transformation species.yr 0 0 0 0 0 0
Metal depletion $ 0 0 0 0 0 0
Fossil depletion $ 0 0 0 0 0 0
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Penilaian Dampak Proses Daur Ulang

Characterization Normalization Weighting (Pt)
Impact category Unit Total Electricity, medium voltage | Total Electricity, medium voltage | Total Electricity, medium
{ID} {ID} voltage {ID}

Climate change Human Health DALY 8.76E-05 8.76E-05 0.006418084 0.006418084 16.041901 16.041901
Ozone depletion DALY 7.09E-09 7.09E-09 5.20E-07 5.20E-07 2.5672335 2.5672335
Human toxicity DALY 3.72E-05 3.72E-05 0.002724612 0.002724612 | 0.00020801 0.00020801
Photochemical oxidant formation | DALY 7.57E-09 7.57E-09 5.55E-07 5.55E-07 1.0898449 1.0898449
Particulate matter formation DALY 0.000337063 0.000337063 0.024706708 0.024706708 | 0.000221934 0.000221934
lonising radiation DALY 1.63E-08 1.63E-08 1.20E-06 1.20E-06 9.8826831 9.8826831
Climate change Ecosystems species.yr 4.96E-07 4.96E-07 0.000540579 0.000540579 | 0.000479037 0.000479037
Terrestrial acidification species.yr 1.70E-09 1.70E-09 1.85E-06 1.85E-06 | 0.21623143 0.21623143
Freshwater eutrophication species.yr 3.99E-09 3.99E-09 4.35E-06 4.35E-06 | 0.000740548 0.000740548
Terrestrial ecotoxicity species.yr 3.83E-10 3.83E-10 4.17E-07 4.17E-07 | 0.001739656 0.001739656
Freshwater ecotoxicity species.yr 1.24E-09 1.24E-09 1.35E-06 1.35E-06 | 0.000166915 0.000166915
Marine ecotoxicity species.yr 2.40E-10 2.40E-10 2.62E-07 2.62E-07 | 0.000540491 0.000540491
Agricultural land occupation species.yr 2.73E-09 2.73E-09 2.98E-06 2.98E-06 | 0.000104662 0.000104662
Urban land occupation species.yr 1.86E-09 1.86E-09 2.03E-06 2.03E-06 | 0.001190315 0.001190315
Natural land transformation species.yr 1.33E-08 1.33E-08 1.45E-05 1.45E-05 | 0.000810867 0.000810867
Metal depletion $ 0.024176499 0.024176499 9.86E-05 9.86E-05 | 0.005808909 0.005808909
Fossil depletion $ 2.7624614 2.7624614 0.011270842 0.011270842 | 0.019728023 0.019728023
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Penilaian Dampak Landfill

Characterization

Normalization

Weighting (Pt)

Unit Total Landfill Transport, Total Landfill by Transport, Total Landfill by Transport,
Impact category by PS freight, lorry PS foam freight, lorry PS foam freight, lorry
foam 7.5-16 7.5-16 metric 7.5-16
metric ton ton metric ton
Climate change Human Health DALY 8.09E-07 0 8.09E-07 5.93E-05 0 5.93E-05 1.5158387 1.4515388 | 0.064299964
Ozone depletion DALY 2.72E-10 0 2.72E-10 1.99E-08 0 1.99E-08 | 0.023719276 0 | 0.023719276
Human toxicity DALY 4.06E-05 | 4.05E-05 7.95E-08 | 0.002973554 | 0.002967729 5.82E-06 7.97E-06 0 7.97E-06
Photochemical oxidant formation | DALY 8.57E-11 0 8.57E-11 6.28E-09 0 6.28E-09 1.1894216 1.1870917 | 0.002329854
Particulate matter formation DALY 2.34E-07 0 2.34E-07 1.72E-05 0 1.72E-05 2.51E-06 0 2.51E-06
lonising radiation DALY 7.05E-10 0 7.05E-10 5.17E-08 0 5.17E-08 0.00687072 0 | 0.00687072
Climate change Ecosystems species.yr 4.58E-09 0 4.58E-09 4.99E-06 0 4.99E-06 2.07E-05 0 2.07E-05
Terrestrial acidification species.yr 1.06E-11 0 1.06E-11 1.15E-08 0 1.15E-08 | 0.001997797 0 | 0.001997797
Freshwater eutrophication species.yr 2.32E-12 0 2.32E-12 2.53E-09 0 2.53E-09 4.60E-06 0 4.60E-06
Terrestrial ecotoxicity species.yr 5.75E-07 | 5.75E-07 1.88E-11 | 0.000626255 | 0.000626235 2.04E-08 1.01E-06 0 1.01E-06
Freshwater ecotoxicity species.yr 3.19E-08 | 3.19E-08 3.46E-12 3.48E-05 3.48E-05 3.77E-09 0.25050211 | 0.25049393 8.18E-06
Marine ecotoxicity species.yr 1.11E-10 | 1.10E-10 7.66E-13 1.21E-07 1.20E-07 8.35E-10 | 0.013906456 | 0.013904947 1.51E-06
Agricultural land occupation species.yr 9.74E-11 0 9.74E-11 1.06E-07 0 1.06E-07 4.85E-05 4.82E-05 3.34E-07
Urban land occupation species.yr 5.23E-10 0 5.23E-10 5.70E-07 0 5.70E-07 4.25E-05 0 4.25E-05
Natural land transformation species.yr 3.79E-10 0 3.79E-10 4.13E-07 0 4.13E-07 | 0.000228041 0 | 0.000228041
Metal depletion $ 0.001721991 0 | 0.001721991 7.03E-06 0 7.03E-06 | 0.000165143 0 | 0.000165143
Fossil depletion $ 0.033694545 0 | 0.033694545 | 0.000137474 0 | 0.000137474 | 0.001405145 0 | 0.001405145




Perbandingan Nilai Dampak Seluruh Proses (Karakterisasi)

Impact category Unit PS Extrusion | PS Cutting PS Forming | Transport beads | Transport box | Extraction Packaging

Climate change Human Health DALY 0.00146936 | 0.000414402 | 0.001224467 7.28E-05 8.42E-06 | 0.001812309 8.53E-06
Ozone depletion DALY 1.19E-07 6.44E-08 9.92E-08 2.54E-08 2.76E-09 8.17E-08 3.39E-10
Human toxicity DALY 0.000623774 | 0.000338293 | 0.000519812 1.52E-05 1.04E-06 1.14E-05 4.35E-07
Photochemical oxidant formation | DALY 1.27E-07 3.95E-08 1.06E-07 1.60E-08 8.31E-10 1.68E-07 1.01E-09
Particulate matter formation DALY 0.005656369 | 0.003018302 | 0.004713641 3.94E-05 2.47E-06 | 0.000310228 2.40E-06
lonising radiation DALY 2.74E-07 1.49E-07 2.28E-07 6.50E-08 7.28E-09 5.97E-09 5.89E-09
Climate change Ecosystems species.yr 8.32E-06 2.35E-06 6.94E-06 4.12E-07 4.77E-08 1.03E-05 4.83E-08
Terrestrial acidification species.yr 2.85E-08 1.08E-08 2.38E-08 1.59E-09 1.08E-10 2.19E-08 1.33E-10
Freshwater eutrophication species.yr 6.70E-08 3.64E-08 5.58E-08 1.86E-10 2.88E-11 1.93E-09 3.44E-11
Terrestrial ecotoxicity species.yr 6.42E-09 3.19E-09 5.35E-09 5.80E-09 2.52E-10 2.32E-09 3.60E-11
Freshwater ecotoxicity species.yr 2.08E-08 1.12E-08 1.73E-08 3.34E-10 3.63E-11 9.54E-10 2.13E-11
Marine ecotoxicity species.yr 4.03E-09 2.16E-09 3.36E-09 1.06E-10 8.54E-12 1.89E-10 4.04E-12
Agricultural land occupation species.yr 4.58E-08 2.43E-08 3.82E-08 8.62E-09 1.09E-09 5.52E-09 6.13E-09
Urban land occupation species.yr 3.12E-08 1.66E-08 2.60E-08 5.76E-08 4.23E-09 3.07E-09 7.13E-10
Natural land transformation species.yr 2.24E-07 1.22E-07 1.86E-07 3.55E-08 3.83E-09 2.87E-11 5.27E-10
Metal depletion $ 0.40571424 | 0.16121031 0.3380952 0.12960854 0.022713732 | 0.27765784 | 0.005213637
Fossil depletion $ 46.357825 0.8006663 38.631521 3.116756 0.34652423 120.82446 | 0.63771508
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Perbandingan Nilai Dampak Seluruh Proses (Normalisasi)

Impact category PS Extrusion | PS Cutting PS Forming | Transport beads | Transport box | Extraction Packaging

Climate change Human Health 0.10770409 0.03037566 | 0.089753412 0.005336162 0.000617383 0.13284226 | 0.000625114
Ozone depletion 8.73E-06 4.72E-06 7.27E-06 1.86E-06 2.02E-07 5.99E-06 2.49E-08
Human toxicity 0.045722667 | 0.024796895 | 0.038102223 0.001115291 7.60E-05 | 0.000837692 3.19E-05
Photochemical oxidant formation 9.31E-06 2.90E-06 7.76E-06 1.18E-06 6.09E-08 1.23E-05 7.41E-08
Particulate matter formation 0.41461186 0.2212415 0.34550988 0.002885803 0.000181237 | 0.022739693 | 0.000175657
lonising radiation 2.01E-05 1.09E-05 1.67E-05 4.77E-06 5.34E-07 4.37E-07 4.31E-07
Climate change Ecosystems 0.009071637 | 0.002559043 | 0.007559697 0.000449452 5.20E-05 | 0.011186057 5.26E-05
Terrestrial acidification 3.11E-05 1.18E-05 2.59E-05 1.74E-06 1.18E-07 2.38E-05 1.45E-07
Freshwater eutrophication 7.30E-05 3.97E-05 6.08E-05 2.03E-07 3.14E-08 2.10E-06 3.75E-08
Terrestrial ecotoxicity 7.00E-06 3.47E-06 5.84E-06 6.32E-06 2.74E-07 2.53E-06 3.93E-08
Freshwater ecotoxicity 2.27E-05 1.22E-05 1.89E-05 3.65E-07 3.96E-08 1.04E-06 2.32E-08
Marine ecotoxicity 4.39E-06 2.36E-06 3.66E-06 1.16E-07 9.31E-09 2.06E-07 4.40E-09
Agricultural land occupation 4.99E-05 2.65E-05 4.16E-05 9.40E-06 1.19E-06 6.02E-06 6.68E-06
Urban land occupation 3.40E-05 1.81E-05 2.83E-05 6.27E-05 4.61E-06 3.35E-06 7.77E-07
Natural land transformation 0.000243703 | 0.000132989 | 0.000203086 3.86E-05 4.17E-06 3.13E-08 5.74E-07
Metal depletion 0.001655314 | 0.000657738 | 0.001379428 0.000528803 9.27E-05 | 0.001132844 2.13E-05
Fossil depletion 0.18913993 | 0.003266719 0.1576166 0.012716364 0.001413819 | 0.49296379 | 0.002601878




Perbandingan Nilai Dampak Seluruh Proses (Pembobotan)

Impact category Unit | PS Extrusion | PS Cutting PS Forming | Transport beads | Transport box | Extraction Packaging

Total Pt 269.20472 112.48033 224.33726 6.6146503 0.6764435 165.88474 | 0.88228603
Climate change Human Health Pt 43.081638 12.150264 35.901365 2.1344649 0.24695304 53.136903 | 0.25004559
Ozone depletion Pt 0.003490686 | 0.001887011 | 0.002908905 0.00074456 8.08E-05 | 0.002394846 9.95E-06
Human toxicity Pt 18.289067 9.9187582 15.240889 0.44611649 0.030401119 | 0.33507687 | 0.012765171
Photochemical oxidant formation | Pt 0.003724356 | 0.001159248 | 0.00310363 0.000470527 2.44E-05 | 0.004929075 2.96E-05
Particulate matter formation Pt 165.84474 88.496601 138.20395 1.154321 0.072494684 9.0958771 | 0.07026279
lonising radiation Pt 0.008038889 | 0.004362245 | 0.006699074 0.001907192 0.000213558 | 0.000174999 | 0.00017257
Climate change Ecosystems Pt 3.6286548 1.0236172 3.023879 0.17978084 0.020800038 4.4744228 | 0.021056967
Terrestrial acidification Pt 0.012427399 | 0.004707519 | 0.010356166 0.000695037 4.72E-05 | 0.009527493 5.80E-05
Freshwater eutrophication Pt 0.029193774 | 0.015860854 | 0.024328145 8.11E-05 1.26E-05 | 0.000840554 1.50E-05
Terrestrial ecotoxicity Pt 0.002801066 | 0.001389681 | 0.002334222 0.002527079 0.00010967 | 0.001010118 1.57E-05
Freshwater ecotoxicity Pt 0.009070169 | 0.00486601 | 0.007558474 0.000145814 1.58E-05 | 0.000415956 9.27E-06
Marine ecotoxicity Pt 0.001756378 | 0.000942731 | 0.001463648 4.63E-05 3.72E-06 8.23E-05 1.76E-06
Agricultural land occupation Pt 0.019975086 | 0.010597239 | 0.016645905 0.003759639 0.000474883 | 0.002407092 | 0.002673416
Urban land occupation Pt 0.013607433 | 0.007225229 | 0.011339527 0.025099343 0.00184473 | 0.001338861 | 0.00031079
Natural land transformation Pt 0.097481324 | 0.053195711 | 0.081234437 0.01545692 0.001669083 1.25E-05 | 0.000229568
Metal depletion Pt 0.33106282 | 0.13154761 | 0.27588569 0.10576057 0.018534405 0.2265688 | 0.004254328
Fossil depletion Pt 37.827985 0.6533437 31.523321 2.5432729 0.28276377 98.592757 0.5203755
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Perbandingan Nilai Dampak Skenario Penanganan Limbah

Impact category

Characterization

Normalization

Weighting (mPt)

Unit Incineration Recycle Landfill Incineration Recycle Landfill | Incineration Recycle Landfill
Climate change Human Health DALY 1.28E-09 9.75E-07 3.94E-09 9.38E-08 7.15E-05 2.89E-07 | 0.037534748 | 28.588346 0.11541103
Ozone depletion DALY 0 7.90E-11 1.32E-12 0 5.79E-09 9.70E-11 | O 0.002316368 | 3.88E-05
Human toxicity DALY 6.46E-08 4.14E-07 1.97E-07 4.73E-06 3.03E-05 1.45E-05 | 1.8927945 12.136358 5.7873764
Photochemical oxidant formation | DALY 3.91E-11 8.43E-11 4.17E-13 2.86E-09 6.18E-09 3.06E-11 | 0.001145346 | 0.002471428 | 1.22E-05
Particulate matter formation DALY 0 3.75E-06 1.14E-09 0 0.00027513 | 8.36E-08 | O 110.05215 0.033430909
lonising radiation DALY 0 1.82E-10 3.43E-12 0 1.33E-08 2.51E-10 | O 0.005334489 | 0.000100527
Climate change Ecosystems species.yr | 7.25E-12 5.52E-09 2.23E-11 7.90E-09 6.02E-06 2.43E-08 | 0.003161558 | 2.4079223 0.009720693
Terrestrial acidification species.yr | 0 1.89E-11 5.14E-14 0 2.06E-08 5.60E-11 | O 0.008246641 | 2.24E-05
Freshwater eutrophication species.yr | 0 4.44E-11 1.13E-14 0 4.84E-08 1.23E-11 | O 0.019372563 | 4.92E-06
Terrestrial ecotoxicity species.yr | 3.79E-09 4.26E-12 2.80E-09 4.13E-06 4.65E-09 3.05E-06 | 1.6517052 0.001858746 | 1.2188697
Freshwater ecotoxicity species.yr | 3.56E-13 1.38E-11 1.55E-10 3.88E-10 1.50E-08 1.69E-07 | 0.00015501 | 0.006018832 | 0.067664734
Marine ecotoxicity species.yr | 3.43E-14 2.67E-12 5.41E-13 3.74E-11 2.91E-09 5.90E-10 | 1.50E-05 0.001165507 | 0.00023591
Agricultural land occupation species.yr | 0 3.04E-11 4.74E-13 0 3.31E-08 5.16E-10 | O 0.013255175 | 0.000206581
Urban land occupation species.yr | 0 2.07E-11 2.54E-12 0 2.26E-08 2.77E09 | O 0.009029694 | 0.001109582
Natural land transformation species.yr | 0 1.48E-10 1.84E-12 0 1.62E-07 2.01E09 | O 0.064687184 | 0.000803539
Metal depletion $ 0 0.000269226 | 8.38E-06 0 1.10E-06 3.42E-08 | O 0.21968846 | 0.006837022
Fossil depletion $ 0 0.030762376 | 0.000163948 | 0 0.00012551 | 6.69E-07 | O 25.102099 0.13378138




