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== Today’s Agenda

State of Oregon
Department of
Environmental
Quality

Time (PDT)

Welcome and introductions

Project background, goals, and objectives

Existing initiatives

2:00-2:40 Overview of plastics generation, recycling, recycling rates, and disposal
2:40-3:00 Markets overview

3:00-3:10 Break

3:10-4:10 Sorting technologies overview

4:10-4:30 Concluding questions, wrap-up, and next steps
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Environmental

* |Introduction
» Rest room facilities and wireless internet access

 Introductions of consultants and advisory workgroup
members
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Environmental

Project Background,
Goals, and Objectives



mm Summary of First Meeting Outcomes

Quality

« Advisory Workgroup met last year before choosing
consultant

* Purpose — to develop scope of work for project,
determine sources of data, and develop partnerships

« Developed the subject matter to be covered in the report
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z= Overview of Contractor Scope

mental
Quality

Quantify plastics disposal and recycling
Assess markets

Evaluate sorting technologies

Assess infrastructure

Analyze options

Assess lifecycle impacts of options

Participate in advisory workgroup meetings, prepare
working papers, prepare reports
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. Plastics Disposal and Recycling

. Markets Assessment

Compile/summarize existing markets data

Rresearch existing/potential markets capacity/specs

Prepare markets summary and analysis of gaps/barriers

. Sorting Technology Evaluation

Prepare profiles of sorting technologies

Assess sorting technologies used by OR MRFs/markets

. Infrastructure Assessment

Gather Oregon recycling infrastructure data

Model exisiting recycling/recovery

. Options Analysis

Prepare meeting documents (policy, program options)

Model increased recycling/recovery scenario

. Lifecycle Impacts Assessment

. Project Guidance, Communications, and Reports

Working Group Meeting 1

Working Group Meeting 2

Working Group Meeting 3

Draft Project Report

Final Project Report

% Reclay StewardEdge  CASCADIA
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=n Project Objectives

Environmental
Quality

« Determine how more plastic can be recovered from the
waste stream for useful purposes

« Recommendations to guide state policy for plastics
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= Goals for this Meeting

Quality

» Advisory group advice on

— Plastics types with practical potential for increased
recycling and recovery

— Categories of plastics for which more detailed information
should be developed

— Collection and processing systems for which more detailed
iInformation should be developed

— Potential scenarios under which increased recycling and
recovery could occur

— Potential state policy approaches to support increased
recycling and recovery

#? Reclay StewardEdge CASCADIA 9
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State of Oregon

Existing Initiatives



z= Materials Management 2050 Vision

Department of
Environmental
Quality

Oregonians in 2050 produce and use materials responsibly

conserving resources e protecting the environment e living well

« Materials Management — looking at the impact of
materials over their entire lifecycle, not just at end of life

« 2050 Vision and Framework for Action adopted
December 6, 2012

« “ ... Oregonians live within the limits of our sustainable
share of the world’s natural resources....”

yf ReclayStewardEdge CASCADIA
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=3 Existing Initiatives

Quality

« Other connected work also going on in DEQ’s Material
Management program:

— Working on proposed legislation for 2015 Legislature
— Recycling Opportunity Subgroup’s proposals for
commercial recycling, enhanced dry waste recovery

— Goals and Measures — setting material-specific goals for
plastics, food waste, and carpet
— Plastics group will help develop potential plastics goals:
* What plastics to include?
* What goals to set?

« Forthcoming changes to Oregon’s beverage container deposit
program

#? Reclay StewardEdge CASCADIA 12
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mm Committee Feedback and Discussion

Department of
Environmental
Quality

« General comments?

« Should state policy action consider requiring the
processing of certain waste streams prior to disposal to
recover plastics and other non-recycled materials?

« such as C&D, commercial waste, electronics plastics, or
shredder residue?

« Should Oregon’s recycling opportunity requirements be
expanded to be more comprehensive in terms of
commercial and public space recycling?

« or specifically identify plastic types that must be collected?

« Should a differentiation be made between requirements
for major urban areas versus the remainder of Oregon?

#? Reclay StewardEdge CASCADIA 13
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= Overview of Plastics Quantities

Environmental
Quality

Plastics generation, recycling, recycling rates, and disposal
« Data sources, methods, and data limitations
« QOverall estimates by plastic type
— Recycling
— Disposal
* Residential estimates
— Detalls by material type
« Commercial and institutional estimates
— Overall
— Sector estimates
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== Approach & Data Sources

Quality

Oregon DEQ data sources:

Background Paper: Plastic Recovery Assessment Project—
Overview of Plastic Recycling and Disposal Information (2013)

2012 Oregon Material Recovery and Waste Generation Rates
Report (2013)

Composition of Commingled Recyclables Before and After
Processing (2011)

Oregon’s Rigid Plastic Container Recycling Rate for 2007 and
Determination of the Recycling Rate for Compliance Purposes
for 2009 (2008)

2009/2010 Waste Composition Study, data tables
Trends in Oregon Waste Generation 1993-2010 (2011)

y/ Reclay StewardEdge C}SCADIA 16
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= Additional Data Sources

Department of
Environmental
Quality

« California (2006)
* Los Angeles, California (2007)
* New York City (2012—-2013)

« Ontario, Canada (2001, 2011)
* Vermont (2013)

« Washington State (2009)
« Wisconsin (2009)

U.S. Census Bureau
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= Oregon Plastic Recycling, 2007-2012

40,000 M Plastic Other

m Plastic Film
30,000

m Rigid Plastic Containers
20,000

10,000

0

2007 2008 2009 2010 2011 2012
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DEQ

State of Oregon
Department of
Environmental
Quality

Recycling & Disposal (2012)
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Plastic subtotal®
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Plastic other

29,541
14,869
10,922
55,332

Rigid plastic
containers

53,774
78,014
76,349
208,136

m Disposal (tons)

M Recycling (tons)

Plastics Type Recycling Recyclmg Rate
tons tons tons

83,315 35%
92,883 16%
87,271 13%
263,468 21%
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"G

m Plastic Recycling vs. Disposal

Recycling Disposal

Plastic recycling:
55,332 tons

(excluding composite/foam)

Plastic disposal:
208,136tons

(excluding composite/foam)

(not to scale)
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=n Plastic Disposal by Waste Stream

Environmental
Quality

OVERALL Residential Single-Fam. | Residential Multifam. Commercial Drop Box Self-haul
% Total % Total % Total % Total % Total % Total
Disposal Tons Disposal Tons Disposal Tons Disposal Tons Disposal Tons Disposal Tons
TOTAL DISPOSAL TONS 2,248,715 513,611 178,780 744,690 226,246 519,879
Plastic Packaging 4.65% 104,470 5.69% 29,209 5.55% 9,925 591% 44,025 | 3.44% 7,776 1.97% 10,228
Rigid Plastic Containers (RPCs) 1.56% 35,108 2.04% 10,478 2.09% 3,733 198% 14,717 1.07% 2,425 0.55% 2,838
Deposit plastic bottles 0.05% 1,175 0.05% 245 0.07% 131 0.08% 605 0.03% 61 0.02% 100
Plastic deposit water 0.07% 1,527 0.08% 406 0.09% 156 0.10% 7441 0.05% 108 0.02% 86
No-deposit plastic beverage bots. 0.25% 5,551 0.28% 1,452 0.31% 545 0.31% 2,319 0.32% 732 0.07% 380
Other plastic bottles 0.41% 9,241 0.63% 3,251 0.59% 1,060 0.47% 3,519 0.11% 239 0.17% 886
Plastic tubs, curb-OK 80z to 5gal 0.33% 7,471 0.32% 1,633 0.38% 681 0.44% 3,272 0.34% 763 0.16% 848
Other RPCs - tubs, trays, etc. 0.45% 10,144 0.68% 3,492 0.65% 1,159 0.57% 4,257 | 0.23% 523 0.10% 539
Other plastic packaging 3.08% 69,362 3.65% 18,731 3.46% 6,191 3.94% 29,309 | 237% 5,351 1.42% 7,390
Other rigid plastic packaging 0.83% 18,665 1.16% 5,947 0.99% 1,775 0.96% 7,138 0.49% 1,116 0.39% 2,033
Plastic bev. bots. <80z or >5 gal 0.00% 90 0.01% 29 0.01% 14 0.00% 35 0.00% 3 0.00% 7
Small tubs 6+0z but <80z 0.03% 636 0.05% 252 0.04% 77 0.03% 239 0.02% 36 0.00% 24
Other rigid plastic packaging 0.80% 17,940 1.10% 5,666 0.94% 1,684 0.92% 6,864 0.48% 1,076 0.38% 2,001
Plastic film packaging - estimated 2.25% 50,697 2.49% 12,784 2.47% 4,416 298% 22,171 1.87% 4,235 1.03% 5,358
Plastic Products 5.53% 124,287 4.38% 22,511 4.64% 8,304 5.66% 42,119 | 6.61% 14,947 5.29% 27,511
Rigid plastic products 4.31% 96,969 3.04% 15,628 3.31% 5,925 4.05% 30,173 5.60% 12,663 4.74% 24,620
Other rigid plastic products 3.40% 76,349 2.21% 11,353 2.45% 4,380 3.21% 23,927 3.79% 8,573 4.09% 21,246
Mixed plastic / materials 0.92% 20,620 0.83% 4,275 0.86% 1,544 0.84% 6,246 1.81% 4,090 0.65% 3,374
Plastic film products - estimated 1.21% 27,317 1.34% 6,883 133% 2,379 1.60% 11,946 1.01% 2,284 0.56% 2,891
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P Res/Comm Disposal by Plastic Type:
== \lermont Applied to Oregon (top categories)

State of Oregon

Residential Single-Family Residential Multifamily Commercial
%TotDisp %Plastics Tons %TotDisp %Plastics Tons %TotDisp %Plastics Tons
Total Stream Disposal 513,607 178,787 744,687
1a #1 PET Bottles EBB 0.1% 0.8% 388 0.1% 0.9% 171 0.1% 1.2% 1,032
2 #1PET Food and Dairy Bottles and Jars 0.3% 3.1% 1,599 0.3% 3.0% 547 0.2% 1.5% 1,335
4 HDPE Food and Dairy and Detergent 0.5% 5.4% 2,799 0.5% 5.3% 958 0.5% 4.5% 3,871
6b Plastic Cups PP 0.2% 1.5% 773 0.1% 1.3% 230 0.2% 1.5% 1,307
6¢ Plastic Cups PS 0.1% 1.4% 706 0.1% 1.4% 262 0.0% 0.4% 326
6d Plastic Cups Keurig 0.1% 1.3% 673 0.2% 1.5% 271 0.1% 0.6% 527
7b Tubs and Lids PP 0.2% 1.9% 987 0.2% 2.2% 397 0.3% 2.6% 2,283
7¢ Tubs and Lids PS 0.1% 1.1% 543 0.1% 1.1% 201 0.0% 0.3% 244
8a Bulky Rigid >1 Gallons PE 0.1% 1.2% 597 0.1% 1.2% 221 0.0% 0.3% 244
8c Bulky Rigid >1 Gallons Other 0.6% 6.0% 3,096 0.6% 6.3% 1,147 0.8% 7.0% 6,023
8d Bulky Rigid >1 Gallons PE Buckets 0.2% 1.7% 869 0.2% 1.8% 322 0.0% 0.1% 81
9a Thermoforms PET 0.4% 3.7% 1,932 0.3% 3.2% 574 0.3% 2.7% 2,288
9b Thermoforms PS 0.2% 1.7% 901 0.1% 1.5% 268 0.1% 1.1% 981
9d Thermoforms PP 0.2% 2.2% 1,159 0.2% 1.9% 345 0.1% 0.8% 654
9f Thermoforms Other 0.2% 1.5% 773 0.1% 1.3% 230 0.2% 1.5% 1,307
10 Film, Retail Bags 0.5% 4.6% 2,402 0.5% 4.6% 830 0.2% 1.6% 1,418
11 Film, Other Bags 0.9% 9.1% 4,713 0.9% 8.9% 1,628 0.6% 5.3% 4,554
12 Film, Wrap 0.6% 5.7% 2,945 0.6% 5.6% 1,018 2.3% 19.8% 17,096
13 Film, Garbage 1.3% 13.0% 6,707 1.3% 12.7% 2,317 1.2% 10.1% 8,660
14a Film, Other 0.5% 5.3% 2,719 0.5% 5.2% 939 0.3% 2.6% 2,240
17b Other Plastic All Other 2.3% 23% 12,004 2.5% 24% 4,448 3.4% 30% 25,476
Plastics Totals 10% 100% 51,720 10% 100% 18,229 12% 100% 86,144

Materials representing 1-2% of plastics in collection stream
Materials representing more than 2% of plastics in collection stream
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Residential Disposal by Plastic Type:
NYC Applied to Oregon (top 20)

. . . . Annual Total Disposal 692,391
Residential Plastic Disposal P
Annual Plastic Disposal 69,948
) : Resin Subsort %Total %Plastic
Subclass Resin Container Type ) . Tons
Category Disp Disposal
#1 PET Clear/Green Bottles-Food Plastic Bottles #1 PET Clear/ Green 0.1% 1.3%) 881
#2 HDPE Natural Bottles-Milk/Soy/Dairy Plastic Bottles #2 HDPE Natural 0.2% 1.8% 1,226
#2 HDPE Pi ted Bottles-Non-Food/Non-
femente esNon-Food/Non- | tic Bottles #2 HOPE Pigmented 0.2% 1.5% 1,047
Beverage
#1 PET Thermoforms #1 PET Thermoforms #1 PET Clear/ Green 0.5% 5.4% 3,798
. i . ., |Tubs/Lids Excluding #6 . 5, o,
Tubs/Lids Excluding #6 Polystyrene-#5 PP Rigid Polystyrene #5 PP Rigid 0.2% 1.6%, 1,106
Tub-s;'les Excluding #6 Polystyrene-Unlabeled |Tubs/Lids Excluding #6 Uitk i 0.2% 2.2% 1,570
Resin Polystyrene
. . ) #6 Rigid Polystyrene L. o g
46 Rigid Polystyrene Containers/Packaging Containers/Packaging #6 PS Rigid 0.1% 1.3%, 930
46 EPS Containers/Packag [ #6 PS Expanded 0.4% 4.0% 2,819
ntainers/Packaging Containers/Packeging xpande . 4% 0% ¥
Oth-er Rigid Containers/Packaging-Unlabeled Other.ngld ) Unlabeled Resin 0.3% 2.9% 2,005
Resin Containers/Packaging
; - ) Film Plastic: Retail Bags Polyethylene Film
Film Plastic: Retail Bags and Sleeves and Sleeves (HD/LD/LLD) 0.4% 4.4% 3,059
. . ) . Polyethylene Film N N
Film Plastic: Garbage Bags Film Plastic: Garbage Bags (HD/LD/LLD) 2.2% 21.5%, 15,047
Film Plastic: Other #2/#4 Polyethylene- Film Plastic: Other #2/#4 |Polyethylene Film
0.1% 1.5% 1,026
Polyethylene Film (HD/LD/LLD) Polyethylene (HD/LD/LLD) B i o
FiImIPIastic: Other Non-PE/Contaminated-Non- |Film Plastic:- Other Non- Non-PE Film 1.0% 10.4% 7,262
PE Film PE/Contaminated
Single Use Plates/Cups/Cutlery#5 PP Rigid | "5 - @ Plastic #5 PP Rigid 0.1% 1.0% 709
ingle Use Plates/Cups, ery igi Plates/ Cups/Cutlery igi . 1% 0%
Single Use Plates/Cups/Cutlery-#6 PS Rigid Single Use Plastic #6 PS5 Rigid 0.2% 2.1% 1,456
ingle Use Plates/Cups, ery igi Plates/ Cups/Cutlery igi 2% 1% K
Single Use Plates/Cups/Cutlery-#6 PS Expanded [ M8 < Use Flastic #6 PS Expanded 0.5% 4.7% 3,318
ingle Use Plates/Cups, ery pande: Plates/ Cups/Cutlery xpande .5% T b
. . _|Single Use Plastic B o o
Single Use Plates/Cups/Cutlery-Unlabeled Resin Plates/ Cups/Cutlery Unlabeled Resin 0.3% 2.7% 1,856
Appliances: Unlabeled Resin Appliances: Plastic Unlabeled Resin 0.2% 2.3% 1,612
Bulk/Rigid: Toys/Housewares-Unlabeled Resin Bulk/Rigid Plastic: Unlabeled Resin 0.5% 5. 4% 3,754
Toys/Housewares
Other Plastics-Unlabeled Resin Other Plastics Unlabeled Resin 0.9% 8.5% 5914
Portion these plastics represent: 8.7% 86.3% 60,395
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Commercial Disposal by Sector, p1:

DEQ

State of Oregon
Department of
Environmental
Quality

Vermont Applied to Oregon (top 10)

Agriculture/ Fisheries | Educational Services Financial Services Food Stores Government Facilities Accommodation
Plastics Types %Plastics Tons %Plastics Tons %Plastics Tons %Plastics Tons %Plastics Tons %Plastics Tons
Total Sector Disposal 19,742 44,762 23,374 35,707 26,456 17,395
1a #1 PET Bottles EBB 0.4% 11 4.2% 194 10.3% 600 1.2% 41 4.4% 155 4.0% 56
1b #1 PET Bottles BB 0.1% 2 0.8% 37 2.0% 115 0.2% 8 0.8% 30 0.8% 11
2 #1PET Food and Dairy Bottles and Jars 0.2% 1.6% 75 4.0% 231 0.4% 16 1.7% 60 1.5% 22
4 HDPE Food and Dairy and Detergent 1.8% 50 2.6% 119 1.2% 69 4.5% 160 2.5% 89 7.1% 99
S5c#3- 7Bottles Non 2.1% 59 0.4% 19 0.2% 9 0.1% 3 0.2% 8 0.2% 3
6b Plastic Cups PP 2.1% 59 0.4% 19 0.2% 9 0.1% 3 0.2% 8 0.2% 3
6¢ Plastic Cups PS 2.1% 59 0.4% 19 0.2% 9 0.1% 3 0.2% 8 0.2% 3
6e Plastic Cups Other 2.1% 59 0.4% 19 0.2% 9 0.1% 3 0.2% 8 0.2% 3
7b Tubs and Lids PP 6.9% 191 1.3% 60 0.5% 30 0.3% 10 0.8% 27 0.6% 8
7e Tubs and Lids Other 2.6% 73 0.5% 23 0.2% 12 0.1% 4 0.3% 11 0.2% 3
8a Bulky Rigid >1 Gallons PE 0.2% 5 0.3% 12 0.1% 7 0.5% 17 0.3% 9 0.7% 10
8b Bulky Rigid >1 Gallons PP 2.6% 73 0.5% 23 0.2% 12 0.1% 4 0.3% 11 0.2% 3
8c Bulky Rigid >1 Gallons Other 39.1% 1,086 7.5% 344 3.0% 172 1.6% 56 4.4% 156 3.4% 47
9a Thermoforms PET 0.1% 3 1.1% 52 2.8% 161 0.3% 11 1.2% 42 1.1% 15
9f Thermoforms Other 2.1% 59 0.4% 19 0.2% 9 0.1% 3 0.2% 8 0.2% 3
10 Film, Retail Bags 0.5% 14 1.7% 77 1.9% 112 2.4% 86 1.9% 66 1.7% 23
11 Film, Other Bags 1.6% 43 5.4% 249 6.2% 359 7.8% 277 6.0% 211 5.3% 75
12 Film, Wrap 5.9% 163 20.4% 934 23.2% 1,347 29.4% 1,042 22.5% 792 20.0% 282
13 Film, Garbage 3.0% 83 10.3% 473 11.7% 682 14.9% 528 11.4% 401 10.1% 143
14a Film, Other 0.8% 21 2.7% 122 3.0% 176 3.9% 136 2.9% 104 2.6% 37
14b Film, Other Metalized 0.1% 4 0.4% 20 0.5% 29 0.6% 23 0.5% 17 0.4% 6
17a Other Plastic Blister 0.1% 4 0.3% 15 0.3% 15 0.3% 10 0.3% 12 0.4% 5
17b Other Plastic All Other 13% 367 34% 1,536 27% 1,550 30% 1,051 35% 1,223 37% 517
Plastics Totals 100% 2,779 100% 4,581 100% 5,813 100% 3,542 100% 3,522 100% 1,407
Top 10 materials
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= Commercial Disposal by Sector, p2:
== VVermont Applied to Oregon (top 10)

State of Oregon

Information Manufacturing Medical Services Other Misc Services Professional Services
Plastics Types %Plastics Tons %Plastics Tons %Plastics Tons %Plastics Tons %Plastics Tons
Total Sector Disposal 3,815 121,585 87,360 56,927 58,518
1a #1 PET Bottles EBB 0.7% 8 2.0% 310 1.9% 192 3.0% 180 2.5% 144
1b #1 PET Bottles BB 0.1% 2 0.4% 60 0.4% 37 0.6% 35 0.5% 28
2 #1PET Food and Dairy Bottles and Jars 0.3% 3 0.8% 119 0.7% 74 1.2% 69 1.0% 56
4 HDPE Food and Dairy and Detergent 0.2% 2 4.5% 689 4.6% 460 11.6% 696 5.8% 337
Sc#3- 7 Bottles Non 0.0% 0 0.0% 7 0.4% 41 0.1% 9 0.2% 9
6b Plastic Cups PP 0.0% 0 0.0% 7 0.4% 41 0.1% 9 0.2% 9
6¢ Plastic Cups PS 0.0% 0 0.0% 7 0.4% 41 0.1% 9 0.2% 9
6e Plastic Cups Other 0.0% 0 0.0% 7 0.4% 41 0.1% 9 0.2% 9
7b Tubs and Lids PP 0.1% 2 0.1% 22 1.3% 135 0.5% 28 0.5% 29
7e Tubs and Lids Other 0.1% 1 0.1% 8 0.5% 52 0.2% 11 0.2% 11
8a Bulky Rigid >1 Gallons PE 0.0% 0 0.5% 71 0.5% 48 1.2% 72 0.6% 35
8b Bulky Rigid >1 Gallons PP 0.1% 1 0.1% 8 0.5% 52 0.2% 11 0.2% 11
8c Bulky Rigid >1 Gallons Other 0.8% 9 0.8% 123 7.6% 766 2.7% 160 2.8% 162
9a Thermoforms PET 0.2% 2 0.5% 84 0.5% 52 0.8% 49 0.7% 39
9f Thermoforms Other 0.0% 0 0.0% 7 0.4% 41 0.1% 9 0.2% 9
10 Film, Retail Bags 0.3% 3 1.7% 261 1.6% 166 1.9% 113 2.0% 118
11 Film, Other Bags 0.9% 10 5.5% 837 5.3% 533 6.1% 364 6.5% 378
12 Film, Wrap 3.3% 39 20.5% 3,141 19.9% 1,999 22.8% 1,365 24.6% 1,419
13 Film, Garbage 1.7% 20 10.4% 1,591 10.1% 1,013 11.5% 691 12.4% 719
14a Film, Other 0.4% 5 2.7% 411 2.6% 262 3.0% 179 3.2% 186
14b Film, Other Metalized 0.1% 1 0.4% 69 0.4% a4 0.5% 30 0.5% 31
17a Other Plastic Blister 0.9% 10 0.5% 70 0.3% 35 0.3% 17 0.3% 18
17b Other Plastic All Other 89% 1,033 47% 7,277 36% 3,653 29% 1,727 33% 1,904
Plastics Totals 100% 1,156 100% 15,350 100% 10,064 100% 5,996 100% 5,775

Top 10 materials
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= Commercial Disposal by Sector, p3:

== VVermont Applied to Oregon (top 10)

Transportation and
Recreation Restaurants Retail Tra Retail Trade . Wholesale Trade
Warehousing

Plastics Types %Plastics Tons %Plastics Tons %TotDisp %Plastics Tons %Plastics Tons %Plastics Tons

Total Sector Disposal 1,227 85,605 94,470 42,645 25,103
1a #1 PET Bottles EBB 7.7% 15 2.2% 195 0.2% 1.6% 167 2.2% 63 1.1% 36
1b #1 PET Bottles BB 1.5% 3 0.4% 38 0.0% 0.3% 32 0.4% 12 0.2% 7
2 #1PET Food and Dairy Bottles and Jars 3.0% 6 0.8% 75 0.1% 0.6% 64 0.9% 24 0.4% 14
4 HDPE Food and Dairy and Detergent 1.5% 3 6.4% 582 0.3% 2.8% 302 8.6% 242 3.8% 130
5c#3-7Bottles Non 0.3% 1 0.1% 11 0.0% 0.1% 9 0.4% 11 0.0% 1
6b Plastic Cups PP 0.3% 1 0.1% 11 0.0% 0.1% 9 0.4% 11 0.0% 1
6¢ Plastic Cups PS 0.3% 1 0.1% 11 0.0% 0.1% 9 0.4% 11 0.0% 1
6e Plastic Cups Other 0.3% 1 0.1% 11 0.0% 0.1% 9 0.4% 11 0.0% 1
7b Tubs and Lids PP 1.0% 2 0.4% 36 0.0% 0.3% 28 1.3% 37 0.1% 5
7e Tubs and Lids Other 0.4% 1 0.2% 14 0.0% 0.1% 11 0.5% 14 0.1% 2
8a Bulky Rigid >1 Gallons PE 0.2% 0 0.7% 60 0.0% 0.3% 31 0.9% 25 0.4% 13
8b Bulky Rigid >1 Gallons PP 0.4% 1 0.2% 14 0.0% 0.1% 11 0.5% 14 0.1% 2
8c Bulky Rigid >1 Gallons Other 5.8% 11 2.2% 202 0.2% 1.5% 161 7.5% 211 0.7% 26
9a Thermoforms PET 2.1% 4 0.6% 53 0.0% 0.4% 45 0.6% 17 0.3% 10
9f Thermoforms Other 0.3% 1 0.1% 11 0.0% 0.1% 9 0.4% 11 0.0% 1
10 Film, Retail Bags 1.7% 3 2.2% 201 0.2% 1.6% 166 1.9% 53 2.0% 70
11 Film, Other Bags 5.5% 10 7.1% 644 0.6% 5.0% 534 6.0% 170 6.5% 224
12 Film, Wrap 20.6% 39 26.8% 2,417 2.1% 18.8% 2,005 22.6% 639 24.4% 843
13 Film, Garbage 10.4% 20 13.6% 1,225 1.1% 9.5% 1,016 11.5% 324 12.4% 427
14a Film, Other 2.7% 5 3.5% 317 0.3% 2.5% 263 3.0% 84 3.2% 110
14b Film, Other Metalized 0.4% 1 0.6% 53 0.0% 0.4% 44 0.5% 14 0.5% 18
17a Other Plastic Blister 0.3% 1 0.3% 26 0.1% 0.5% 54 0.2% 7 0.4% 14
17b Other Plastic All Other 31% 59 30% 2,667 5.9% 52% 5,585 25% 719 42% 1,459
Plastics Totals 100% 189 100% 9,032 11% 100% 10,669 100% 2,822 100% 3,450

Top 10 materials

’I,’ Reclay StewardEdge CASCADIA
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Des Committee Feedback and Discussion

Environmental
Quality

« General comments?

« Should initiatives focus on recovering higher quantities of
materials already targeted for collection (i.e., improving
the effectiveness of existing investments in programs
and infrastructure), or should the focus be on expanding
the types of plastics collected and marketed?

« What materials/products should
be a focus for increased
recycling/diversion?

« What residential or commercial
and institutional streams should
be prioritized for increased
recycling?

yf Reclay StewardEdge CASCADIA
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State of Oregon

Markets Overview



B Market Types

* Recycling markets

MRFs/handlers/MSW sorting — separate from other materials,
sort, remove contaminants, bale

Brokers/exporters

Plastics recovery facilities (PRF) — sort mixed plastics into
market grades, grinds

Processors/merchant reclaimers — clean, grind, repelletize, sell
recycled resins

Product manufacturers — integrated recycling and product
manufacturing

« Recovery markets

Fuel processors — remove unacceptable materials, shred, blend
Solid fuel combustors (cement kilns, electric power plants)
Mixed MSW (mass burn waste to energy, gasification)

77 Reclay StewardEdge / CASCADIA
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== Mlarket Grades

State of Oregon

Environmental

Quality

* Plastics generally are incompatible with each other and
need to be sorted by resin and grade for highest use

Plastics Derived From Ethylene Plastics Derived From Benzene

Polystyrene

Resins
Styrene

=] Acrylonitrile
Resins

nzene ™ Styrene Styrena
[ Butadiene

Rubber

Styrene
Butadiene Latex

Crude pd Miscel \a'e:lusl

]

Food Packaging,

Low Density Polyethylens

r—} (LDPE) and
Linear Low Density

Palyethylene (LLDPE)

Siding, Window

Houseware: Frames,
High Density Drums. Bott Swimming Pool
[™* Polyethylena Containers iners, Pipes

(HDPE)

Carpet Backing
Paper Coatings

Football Helmats,

Qil Eyeglasses,
Crude Pantyhose, Polycarbonate Resins Computers
iy Clothing,
o o Protective
Natural Benzene Pherol Coatings.
Gas Aanesives
Ethylene
JPolystyrene Models, Cups. Cracker

Resins nsulaticn

Cyclohexane

Vlista\la'gﬂusl

Nylon Fibers and Resins I

2

Styrene
hcrylonitrile
Resins

Miscellaneous

o
™ Alcohols ESLyrsng |A_|
utadiene niline
]
e Limee | =
Rubber Chemicals
Adhesives
C?:_miw;% Styrena Pesticides
extile/ N
Paper Butadiena
Finishi Latex
Fi :u:-mg [Chiorobenzenes

62 | PoLymer HisToRY, CHEMISTRY AND APPLICATIONS

Copyright © 2012 American Chemistry Council 64 | PoLymer HisTory, CHEMISTRY AND APPLICATIONS
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== Market Grades

Environmental
Quality

* Rigid Plastics « Film Plastics
— All Rigid Plastics

) — Commercial clear PE film
— Commingled Bottles

— Bulky Rigids — Commercial mixed color PE film
— Pre-picked Rigids (no bulky) — Mixed PE film

— PET Bottles — Curbside film

— PET — Bottles & Thermoforms — Dirty agricultural film

— HDPE bottles — colored & natural

— HDPE Colored Bottles

— HDPE Natural Bottles

— HDPE Colored Bottles & Containers
— Tubs & Lids

— PE Injection

— Polypropylene

— Engineering Grades (sorted)

— Clean agricultural film
— Other film

#? Reclay StewardEdge CASCADIA 31
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ma Oregon Plastics Recycling Markets

Enronmemal

Agri-Plas

Denton OR ® o0 o ®
Northwest OR o o ®

Polymers

ORPET OR @

Epic Plastics CA ( X o0

Merlin BC ® ®

Merlin AB ®

Peninsula CA ®

Trex NV o

Misc. Export o0 [ X J [ X J o0 00 oo o0 o0 o0 [ X J

~ ® Residential
yf Reclay StewardEdge / cASCADIA
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= Asian Export Markets

Environmental
Quality

Pre-picked rigids sorting Film inspection, sorting, contaminant removal

- N -
% Reclay St dEd ~ Images used by permission of Moore Recycling .
proguft ge{ards,i‘lﬁtfm 8¢ | CASCADIA | Associates, all rights reserved.



=n Emerging Recycling Markets

Environmental
Quality

PET Thermoforms

O PET Thermoforms

o Prepicked (#3-7) / Mixed
Rigids

Polypropylene (PP)

Polypropylene

M Tubs & Lids
) Prepicked (#3-7) / Mixed
Rigids
Polystyrene (PS)

¢ PS

Expanded Polystyrene (EPS)

¢ EPS

PLA

O PLA v

Of>Q ]+

Los,
Angéles

y/ Reclay StewardEdge

Product Stewardship Solutions

300 600mi

\
CASCADIA

CONSULTING GROUP

HO"TOI'I

Ottiwa#
ToRgto
= > "
Chicago +°*
= Y New York
m e a
©
O a o Wa%hington
<@
&
[}
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o
B
¢
Nassau
Havana
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=z Market Stability Vrs. Sorting

Environmental

Quality

P

%

‘ Material in bale
B PET Bottles 16
B HDPE N Bottles 3.51
B HDPE C Bottles 4.22

PP 159
Bulky 29.9
PET Thermoforms 2
RE
RECYCLIMNG ASSOCIATES INC.
Recycling Implementation Specialists
Total value January 2013
per ton

y/ Reclay StewardEdge
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SORT FOR VALUE

Increasing degree of separation = ————f—

Pre-picked,| |Pre-picked,
no bulky no bulky
Bulky Bulky
Rigid Rigid

Com-
mingled

Bottles

HDPE ¢, n

PET
Bottles

$145

—
$218

Bulky PE
Rigid Injection
Tubs&Lids HDPE ¢ &

$293




mm Recovery Markets and Technologies

Environmental
Quality
[ ]
e B8
= - ® Ottawa
L J Toron?o
o B
@1icago ®
oo Y f‘ew York
o
o :
Washington
o
Los ] L ~
Angeles L
B Pyrolysis o
B Gasification
Engineered Fuel
® Eng @iouston

@® Industrial
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= Break

Environmental
Quality

* Enjoy your break! We will resume our meeting in ten
minutes.

yf Reclay StewardEdge CASCADIA
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Environmental

Sorting Technologies
Overview



=n Sorting Technologies Overview

Quality

« Technologies to separate plastics from other materials

— MSW processing, wet/dry processing

* Metro Enhanced Dry Waste Recovery Program
— Single-stream technologies
— Durable/composite products processing

« Dismantle
« Shred with advanced separation and sorting technologies

 MRF-level plastics sorting technologies

— Technologies and limitations
— Economies of scale and cost considerations

77 Reclay StewardEdge / CASCADIA
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ma Typical Sorting - Residential Material

State of Oregon
Department of
Environmental
Quality

MACII®

Mixed
recyclables

Paper

Pre-Sort Screens

: \ Manual
Magnet > %'gtr'tcsrl 7‘\Container
Sort

Typical
Paper elsewhere
but not in

Oregon MRFs

Bulky rigid
plastics

HDPE
PET Natural

HDPE
Pigmented

Pre-picked
Rigids

! f

Material type separation Plastics sorting

yf Reclay StewardEdge CASCADIA
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=n Plastics Recovery Facilities

Environmental

Quality

Los
Angeles
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mm Committee Feedback and Discussion

Quality

e General comments?

« Should recycling and/or recovery goals be set for plastics? If
so, what should the goals apply to (e.g., should the RPC goal
be increased, and if so, what should the goal be)?

« Should other plastics in addition to RPC’s and beverage
containers have recycling goals?

« What should be the role of the state in plastics market
development?

« Should certain plastics be a focus point for market
development (e.g., California’s investment in PET market
development)?

« To what degree should plastics be sorted locally versus sent
to a PRF or to export?

77 Reclay StewardEdge / CASCADIA
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Environmental

Concluding Questions,
Wrap-up, and Next Steps



== Concluding Questions

Quality

« What functional categories of plastics should be investigated
In more detail before the next Workgroup meeting?

— What specific information or outstanding questions about these
categories needs to be addressed?

« What collection and processing systems should be more fully
Investigated before the next meeting?

— What specific information or outstanding questions about these
systems needs to be addressed?

 What is the appropriate place for energy recovery
technologies for plastics?

« What is your vision for the future state of plastics recycling
and recovery in Oregon

77 Reclay StewardEdge / CASCADIA
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= Wrap-Up and Next Steps

Enwronmemal

« What we heard

« Where more information/investigation is needed
* Next steps

« Next Workgroup meeting — latter half of June

y/ Reclay StewardEdge CASCADIA
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= THANK YOU FOR YOUR TIME!

« Peter Spendelow, DEQ
— Spendelow.peter@deq.state.or.us
— 503.229.5253

« Tim Buwalda, Reclay StewardEdge
— tbuwalda@reclaystewardedge.com
— 407.756.7220 (Eastern)

« Christy Shelton
— christy@cascadiaconsulting.com
— 206.449.1107
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