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- Two levels of decarbonization

1. Single
business

(E-waste
example)

3. Potato

supply
chain?

2. Supply
chain

(FPP
example)

*FPP: flexible plastic packaging
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. Decarbonizing a single business

Manufacturing industry: e-waste example
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I 1. Decarbonizing a single business

Application interface, Python based

Alout

& Main Window

License User Manual Contact Info

A GIS based transportaion model

for vehicle route optimization

A discrete event simulation model
for process performance evaluation
and what-if scenario analysis

Transportation Model Process Model Economic Model

Exit Application

A system dynamics model for
economic analysis
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Jlll 1. Decarbonizing a single business

1.1 Transportation module: minimize time or distance
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I 1. Decarbonizing a single business

1.1 Transportation module
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Jlll 1. Decarbonizing a single business

1.1 Transportation module

& Transportation Model Output

vehicle 1

Route: ['Company-XYZ°,
Travel distance :
Travel time

Fuel burnt

C02 emission

Miles per gallon
Collected amount :
Capacity utilization :

vehicle_2

Route: ['Company-XYZ',
4', "Account 207, "Accol
Travel distance

Travel time

Fuel burnt

C02 emission

Miles per gallon
Collected amount

Capacity utilization :

vehicle 3

Overall Summary

Uncollected amount

Total collected amount :
Unvisited account names :

Route: ['Company-XYZ', "Account 27', ‘Account 16', 'Account 5',

Travel distance
Travel time

Fuel burnt

C02 emission

Miles per gallon
Collected amount
Capacity wtilization

1,062.6 miles

: 22.9 hours

: 130.2 gallons
: 2,878.7 lbs

: 8.2

;35 pallets

: 106X

183 pallets
None
: @ pallets

151.6 miles
3.8 hours
15.9 gallons
352.2 1bs
9.5

19 pallets
Q5%

['Company-XYZ', ‘Account 24', 'Account 19°, 'Account 7', ‘Account 8, "Account 12', ‘Account 10°', 'Account 1', ‘Account 2°,
‘' 'Company-XYZ']

Interactive Route Map
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I 1. Decarbonizing a single business

1.2 Process module: modularized, adaptable
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I 1. Decarbonizing a single business

1.2 Process module
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Jlll 1. Decarbonizing a single business

1.3 Economic module
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Il 2. Decarbonizing a supply chain

Business-as-Usual Sorted Commodities

Hy
&

Landfill/Combustion Stream  Single-5tream Recycling

Flexible Plastic | % =
Packaging .ﬁ

~—_ Mistaken Ta Material Recovery
Collection . Recyclables Facility (MRF)
FPP and Unsorted
Materials
Trash Recycle Y
Trash @’E
Combusted or

buried at landfill
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2. Decarbonizing a supply chain

- Wet washed
i mixed plastic pellets
FPP Recycling Scenario {0 other makees)
Single-Stream Recycling Film
Flexible Plastic Packaging (FPP) Fpgaﬁgﬁf#:g i ﬁ, Wet washed pellets
Binned with Single-Stream Wet Washed Pellets mixed with virgin

materials

Pallets
Drywashed pellets mixed
with virgin materials,
then injection molded

Recyclables E ! h -
‘ h ; rFlex Bales & @i’
\/ e

Material Recovery | (shred, wet washordrywash,
" J ! ry Washed Pellets
Facility (MRF) and extrude to make mixed

(REIR R .

Recyclables plastic pellets)
Roof coverboard
E&E - Shredded and
h rFlex Bales compression molded
Recycle using 100% rFlex
Sorted
Commaodities
Y
Unsorted Materials
Sent to Landfill
&:MAD E
Funded by INSTITUTE
American’ RRS N '“‘iqf,.
Research team [RGER RS “p TotalRecycle
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I 2. Decarbonizing a supply chain

Pilot program: 10 municipalities, 5 counties, 56,915 households

Source: MRFF, 2020
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Il 2. Decarbonizing a supply chain

Pilot program

& Old Newsprlnt Screen

Feedstock With Flexible RFID Reader
Plastic Packaglng
3 f
ONP Bunker
Old Newsprint Screen
(ONE 2)
=
?p
rFlex

Mixed Paper Screen
P

b
To ‘,)
Container o

Bunker

Flex/Rigid

MF Bunker

Line Separator
Mixed -
Paper QC To
Container
Line

Source: MRFF, 2020
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Il 2. Decarbonizing a supply chain

Initial test results

EVERBOARD® roof board containing 25% rFlex (Source: MRFF, 2020)
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Il 2. Decarbonizing a supply chain

Initial test results

Paver made from rFlex (Source: MRFF, 2020) Shredded & pelletized rFlex (Source: MRFF, 2020)
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Il 2. Decarbonizing a supply chain

Research tools: Other tools:
* Pilot testing « Stakeholder engagement

' ';fe cycle assessme”tt * Awareness raising, enhanced
conomic assessment oo ie ot

* Market development
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I 2. Decarbonizing a supply chain

Initial LCA analysis results

* All market pathways show results

o process plays an important role in total
environmental performance
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I 2. Decarbonizing a supply chain

Initial economic analysis results

. Is the most promising pathway

. pathways are economical than
comparable products

. development is critical to

drive rFlex demand and capacity expansion
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llll 3. Decarbonizing the potato supply chain?
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I 3. Decarbonizing the potato supply chain?

* Map the supply chain
 Examine demand disruption impacts

« Examine supply disruption impacts
» Conduct risk analysis

* Focus on manufacturing
» Connect infrastructure analysis & supply chain
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llll 3. Decarbonizing the potato supply chain?

Initial results for supply disruptions:
1) Early frost in Oct  2) Severe drought, 50% less water

Price and Traded Quantity

100.0%
Fresh potato price ($/Ton) 178%

118%

100.0%
Processed potato price ($/Ton) 121%

103%

100.0%
Retailer sales (fresh potato) (Ton)

100.0%
Retailer sales (processed potato) (Ton)

Percentage of potato purchased from open market 100.0%

(Ton) 132%

110%

= Baseline Drought mBad weather
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llll 3. Decarbonizing the potato supply chain?

Initial results for supply disruption: Early frost in Oct

Retailer Order Lead Time

100.0%

Processed potato

100.0%

Fresh potato
Baseline W Bad weather
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llll 3. Decarbonizing the potato supply chain?

*Potential approaches:

—Optimize decarbonization at each
stakeholder level

—Optimize decarbonization at supply chain
level
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THANK YOU!

Ruby Nguyen
ruby.nguyen@inl.qgov
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