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Types of waste generated annually:

* Municipal solid waste — 292 million tons
* 69 million tons — recycled
* 43 million tons - composted
* 35 million tons — WTE
e 146 million tons — landfilled

Sourceihitps://www.epa.gov/facts-and-figures-about-materials*waste-and-recycling/national-overview-facts-and-figures-materials
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USEPA MSW generation - 1960-2018

MSW Generation Rates, 1960-2018
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Source: https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials



Presenter Notes
Presentation Notes
Total waste peaked in 2005, but per capita was in 2000 – population growth continued to increase the total was for five more years

https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials

USEPA Recycling/Composting rates - 1960 - 2018

MSW Recycling and Composting Rates, 1960-2018
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Total M5W recycled and composted (million tons)
-+ Percent of generation recycled and composted

Source: https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/national-overview-facts-and-figures-materials
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Figure 3. Management of MSW in the United States, 2018
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Presenter Notes
Presentation Notes
Food waste #1!
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What is
recyclable at the
MRF?

* Cans

* Bottles & jars
* Paper

* Cardboard

PLASTIC
BOTTLES (PET)

GLASS
BOTTLES

N/A

Consumer

Recycling Rate 39.6%

Industry
Recycling Rate

Closed-Loop

Circularity Rate 30-60%

Recycled
Content

Value of
Material

-($23)/ton | $205/ton

Source: https://www.cancentral.com/wp-content/uploads/2023/01/CMI-Recycling-Primer-Roadmap.pdf



https://www.cancentral.com/wp-content/uploads/2023/01/CMI-Recycling-Primer-Roadmap.pdf

Trend Chart

U.S. Sourced Post-consumer Plastic Recovered for Recycling by Category (2012-2021)
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In 2021, 5,084.1 million pounds of post-consumer plastic material sourced in the U.S. was
recovered for recycling in the categories of Bottles, Non-bottle Rigids, Film, and Other
Plastics (excluding foam).

Source:

https://circularityinaction.com/2021PlasticRecyclingData

Bottle Recycling
Rates

All Bottle
Recycling Rate

28.2%

Up 1.0 percentage t
points since 2020

PET Bottle
Recycling Rate

28.7%

Up 1.6 percentage 1
points since 2020

HDPE Bottle
Recycling Rate

28.9%

Up 0.1 percentage '
points since 2020



https://circularityinaction.com/2021PlasticRecyclingData

94% of Americans have access to community paper recycling programs. Paper recycling is a success story and paper products are part of the recycling solution.

67.9% of 93.6% of About
WET cardboard 80% of

was recycled in was recycled in U.S. mills use
the U.S. in 2022 the U.S. in 2022 recycled fiber

2022 PAPER RECYCLING RATE

2022 Paper Recycling Rate
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Where do

our plastics
g0 7’

Source: o ) ) )
https://circularityinaction.com/2021PlasticRecyclingData
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Trend Chart
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https://circularityinaction.com/2021PlasticRecyclingData

How should it be
orepared?

* Clean

* Loose

* Empty

* Caps on plastic containers
* Dry




Recycling - 2000-2015

Volume
+14%




Collection vs. processing
costs

Processing

@



Lightweighting

* Less material in same packaging (less
noticeable):

* Lighter glass bottles
* Lighter cans
» Lighter plastic water bottles

* Change in packaging type to make it lighter:

* Laundry detergent from rigid plastic bottle
to pods in a pouch

* Tuna fish from cans to flexible pouches
e Costco rotisserie chicken from domed rigid
plastic to flexible plastic bags
e Changes are continuing:

* Sustainable wine roundtable will reduce the
average bottle weight of a 750 ml bottle
from 550 g to 420 g by end of 2026

e Crown will reduce aluminum in 12 oz cans
by 10% by 2030



Material —
complexity

* Multiple materials on packaging
e Bottle
* Cap
e Label

e Multi-layer materials

* (Cartons -
Plastic/paper/metal/plastic

» Coffee cup — plastic/paper
* Coffee pods —
coffee/fiber/plastic/metal
* Progress
e Tubes




_ _ National PET Generation and Recovery
National HDPE Generation and Recovery

PET Generation (thousands of tons

L

= Figure 2. PET Generatfon (in thousands of tons) by Region, 2018
Figure 4. HOPE Generation (in thousands of tons) by Region, 2018 Source: RRS

Source: RRS
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Figure 5. HDPE Recovery (in thousands of tons) by Region, 2018 Flgure 3. PET Recovery (in thousands of tons) by Region, 2018
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Source: https://www.republicservices.com/cms/documents/sustainability _reports/Plastics-
Recovery-Program-Review2020.pdf



Table 6: PET End Uses

Other (Inc. Engineered
ReSin] m ‘000 Tons
10/0
Strapping

Fiber 47% 447

Food & Beverage o
] Bottles ks 203

Sheet & Film Fiber

19% 47% Sheet & Fim 19% 178
Strapping 8% 79
Non-Food Bottles 4% 42

Other (Inc. 1%
P E_l_ & H D P E Engineered Resin) ’ 12
Total 100% 961

Figure 9: HDPE End Uses

end use

Non-Food Bottles  37.4% 249
Pipe 33.2% 221
Lumber, Decking 8% 53
K b Lawn/Garden 7.4% 49
Automotive 7.1% 47
Film/Sheet 3.2% 21
Other 3.2% 21
Crates/Buckets 0.30% 2
Pallets 0.10% 1
Total 100% 666

Source: https://sustainability.wm.com/downloads/WM_Report_on_Recycling.pdf



Extended Producer Responsibility for

Packaging Outcomes

gunomia

Ervironmental ouftioomes ofton sssodatod with Exbonded Produccr Bosporsibility (EPR) inchadc: 1) increascsin
recycling rates, F) increases inrcoydod comtont wsape, 3) ncoreases in desigr-ior-recyding pradtioes, and &)
increases inthe markct value of collectod packagine wastc. These four cubosmes are ingerrelated, For instano, it
is reasonabic bo assume that inocascs indospr-for-recyding practioes (oufoome 3} wall Fxilitatc inorcascsin
recycling rates (outoome 1), which shald increzse the supply of recyded conteng, thercby Eacilitding producors”
s of recydied conbont (metcome 2], whiich iin tum can be finked tothe markct value of collectod ppckaging
wviastc foutcome 4). Gheen these nbomclations, EPR programs vary in the dircdtiness wathwhich thoy infond to
address coch oudoome. Some programes may have clomenés dirccthy aimed) st improwing soveral of these cofoomes,
whilc other programs may intend for these outcomes to be indirocthy addnesscd wia the intorrolations.

Evropcean policy has roforonocd EPR as a2 modhanism toimploment: the pollutcr pays principlc sincoc the
ingroduction of the Waste Framowork Dircotec (20089200 While EPR has beon roguircd inEurope for some
matcrials, EPRwes not reguired for packaging undil 2008, whon Dircctive 2018852, amending Articke 7 of the
Packaging and Packaging Wastc Dircoiive. Howewer, 2 number of countrics implomenéod EPR for packaging long
bcfore this roquircment. The mest cstablished programs arc foond i Gormang, Franoe zmd) iy and it is these
prograare for which soondary rescarch has beon carricd ot to provide aviow on the ogont to which EPR hos
cantriburted bo the four outcomes aboee.

Cwtcome 1: Increascs in Rooycling Rabe
Condusion: EPR scting matorial spocihc targets will Blkecly inorcasc reopding radcs.

Cutcomie 2 Increascs in Rooyoled Contont

. Condusion: There & no cvdencs that EPR, as csronthy desgned and implementod, has kod (o the wsc of
mwe recyoed combont. Eoo-mndulstion hees boon imtroduced o drive the outoome Sesards greabor recydied
roanbont, bt it is too carky o dotonmine amy nesults.

Chrtcomee 2 Incresees indesgrefor-rocvcling practioes

Condusion France introduced coo-modulation tosupport design for recpdability and its rooyding rate has
steadily increased snee it wes inbroduced compared o Germany's. However, Baly's ratc has inorcasod by
morc thanFrance’s without coo-modulation. Thore s no dofinitive data that shows that EPR nosults in
incresesed desipn-for-roopdiing of peckaging.

Crtcome 4 Increascs incthe markct vabue of collected padkaging wasic

Concusion: Evidence could not be foond Bnking EPR boircreased crd markct vaboes for padaaging weshe.

Conchusion
EPR in Europe todatc has not fraditionally boen designed to drvee wse of reopded contont or design for

recydsbility. Although s noted by the OECD, “the impact of EPR oncoo-desipn s boon less than onginally
hhoped for,” subtantial atbompts to foous EPR programe on this priority hovec beon limitod. Eforts to improwe

rocyded contont, desiprefor-roopcling and cnd markct values noed o be specifically considoned i thesc
outoomes ane bo be achicwed. For these mesesures, esperially recyded conbont, separsic kegeslation moy be more
cffioctive in creuring that tareets arc transparcnithy met and monitored than i inchedod 25 optional throogh coo-
modulatcd focs under EPRL BPR on it s ovemimay provide fhe funding nccossary to financially support recpding




Contamination 17-23%
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Lithium
batteries:
What's the
problem?
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Lithium Battery Waste Projections (Australia)
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Figure 7 Projected LIB waste production from 2016 to 2036 (modified from Randell et al., 2016).

Source: https://www.csiro.au/-/media/EF/Files/Lithium-battery-recycling-in-Australia.PDF&ved=2ahUKEwjY04KyrcWFAxUcEIkFHRalA2YQFnoECBYQAQ&usg=A0vVaw0GvdgQl6wmtGOJGTcKRYUS



MRF Fires

Tulsa’s only recycling facility, Mr.
Murph caught fire in April 2021

Reyclables from Tulsa were sent to
the WTE facility for 11 months while it
was rebuilt
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United States
Environmental Prof
Agency

An Analysis of Lithium-ion Battery Fires in
Waste Management and Recycling

July 2021
Office of Resource Conservation and Recovery
EPA 530-R-21-002

EPA’s analysis

“This problem is only going to get
worse in future years.”
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MRF fires

+ 18 fires/year/facility

* 1% of MRFs experience catastrophic
loss every year

* Insurance costs are now:
« $1.80-$10/$100 insured
« $7.50-$40/ton of recyclables

Lithium-based Battery Fire Threat to U 5. Single Stream Material Recovery Facilities

oo

Materials Recover Facilities (MRFs) process single stream recyding across the country. Increasingly, these facilities are
experiencing fires, some catastrophic. Lithium batteries are believed to be the main cause of increasing fire frequency at MRFs,
based on available research and supported by recent interviews with a large percentage of MRBF operators. Due to public
misconceptions on how to manage lithium batteries at their end of life, an alarming amount arrive commingled with single-stream
recyclables. According to operators wha regularly count their presence in the recycling stream, single stream MRFs receive dozens
of misplaced lithium batteries each day.

From collection to receipt and processing at the MRF, lithium batteries experience physical abuse; loading, compacting,
unlloading, sorting, baling, stacking, crushing, and densification. This abuse can damage the lithium battery, often leading to
thermal runaway. Even “dead” batteries can experience thermal runaway. Thermal runaway s @ chain reaction of the battery
chemicals that produces more heat resulting in more reaction, creating even more heat. This can ocour incredibly fast, within
milliseconds. As a result, the batteries can explode and start fires, igniting both the battery and any flammable materials nearby.
MRFs contain an abundance of flammable material, such as recyclable paper and plastic. Between the potential damage to Iithium
batteries and the presence of paper and plastic, lithium battery fires at MRFs can be severe and present long-lasting implications
for essential public services.

While assocdiated mainly with electronics, Iithium battery use has dramatically increased over the past ten years, growing in the
variety of products used. Additionally, the size of the batteries has shrunk as engineers pack more energy into smaller packages.
Lithium battery use is expected to continue to increase, with a six-fold growth anticipated between 2022 and 2030. With
increased growth in lithium battery usage and energy density, MRF fires will happen more often unless sweeping efforts are made
10 address the issue.

RRS evaluated the frequency and financial impacts caused by these fires. Based on available documentation, interviews with MRF
operators, insurance providers, and other experts on the matter, RRS' analysis found the following:

1. Fre frequency:

A.  Currently, according to a broad sampling of MRF operators, on average, each MRF has more than 18 fires per year. This
number is expected to increase in the future unless broad efforts are made to address the fires.
With just under 300 operating single stream facilities natiomwide, it is estimated over 5,000 MRF fires occur annually.
Small MRF fires are handled by staff without calling the fire department and cost around 52,600 for each fire.
Major MRF fires can destroy facilities completely and cause over $50 million in damage.
More than 1% of MRFs experience a catastrophic loss every year! The damage from the average catastrophic fire
averages 522 million.

F.  The rate of catastrophic losses has increased by 41% in the last five years. With lithium batteries increasing by six-fold,
this number could increase significantly over the next decade.

2. Property insurance impacts:

&, Actual MRF property insurance rates do vary widely and are dependent on the size of the MRF company, loss rate, and
how different types of insurance are bundled together. However, on the open market, stand-alone MRF property
insurance has increased between 10-50 times due to fires, from a range of 50.15 to 50.18 dollars per hundred insured
value to & range of 5180 to 510 per hundred dollars; and costs between 57.50-540 per ton of recyclables processed.

i. The numbers are increasing and are expected to grow if the problem continues. Consequences may likely
include the inability of single stream MRFs obtaining property insurance.

ii. By comparison, a homeowner with a 5400,000 home would need to pay between 57200-540,000 each
year for their homeowner's insurance.

Mmoo
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