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Who We Represent

SEIA Members represent every aspect and vertical
within the solar industry (>1000 companies)

Manufacturers Installers Project Developers

...and many more!
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Roadmap for the Solar+ Decade

seia==  SEIA 1s 100% commuitted to
The Solart pecade  ]Jeading the industry towards

Leading the Energy Transition radical market transformation
in the 2020s.

Managing
Growth

We will be taking on tough
opponents, providing industry
expertise and aggressively
collaborating with partners
that will push us all forward

Aggressive
Collaboration

Roadmap for
Building the
Solar+

Economy

Market
Levers &
Policy Drivers
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PV Systems, Storage and Solar Projects
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Products

« PV Modules (Silicon, Thin-Film)
 Inverters, energy storage
e Mounting / racking systems
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SEIA's EOL Management / PV Recycling Initiative

Solar Energy
Industries
Association®



Global volume forecast (cumulative)
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Circular Economy

The system that is restorative by design

. Mining/materials manufacturing
!

Biological materials ! ’ Fagpfig/caliection’ Parts manufacturer Technical materials
- Corporate Social o ——

Responsibility: The Solar Restoratin -

Commitment R
» Workforce Development . e
 Safety & Performance, Solar Biages _— o —

Codes & Standards
* Quality Assurance & Best asa (). Colection__ calicton

P ra. CtiC e S composting - i P l mm:::u::;::\ )
« Operations & Maintenance m; N

Leakage to be minimised

« Reuse /Resale

« Refurbish / remanufacture
« Recycling

« Materials
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Challenges and Opportunities

Design &
Manufacture

Solutions for
manufacturing scrap

Design innovation for
ease of reuse,
refurbishment or
recycling

Work with suppliers
Improve purity of
recovered minerals

Reuse

Create and prioritize
reuse above other
channels to ensure viable
product is utilized

Expand beyond off-
grid or charitable /
second-market
solutions

Potential conflicts
with state waste
regulations

Refurbishment

& Resale

Identify treatments
that don’t affect
module certification

Minimize / eliminate

expensive retesting

Training, staffing

Codes and standards

Recycle

Develop collection in
key markets

Minimize costs to
encourage recycling

R&D PV recycling
equipment to maximize
material recovery

Maximize
communication to

minimize environmental
impacts




Today’s PV recycled products
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Why recycle PV modules?

Silver
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Compound Seminconductor
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SEIA’s PV Recycling Program

Member-based Evaluate and
develop recyclers Collect data

« Evaluate  Members help  Weight and
service develop process volume (est.
capabilities « Members help annually)

 Downstream with » Recovered
capabilities technology materials

« Anyone can e Site visit, (modeled)
use these samples
recyclers




SEIA Recommended Recyclers / Collectors

¥ Potential new
partners

Echo
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Partner Qualifications

* Collect and process in the U.S.

 no exporting of whole products or
components

 Accredited by R2, e-Stewards, etc.

-'_f_l.,
: e

- Strive for maximum material recovery /| E=_=
second-life usage 2 3

« Specific benefits for SEIA members

- Work sustainably and promote y s 57
sustainability (.6 29 59 6

e-Stewards
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EOL Factsheet and Preparation Checklist

« SEIA Website:
https://www.seia.org/initiatives/recycli

ng-end-life-considerations-
photovoltaics

 End-of-Life Considerations for PV

- PV End of Life Management: Prepare
for recycling PV equipment

PV End-of-Life Management

(spa

Prepare for recycling PV equipment

End-of-Life Considerations for Solar

Photovoltaice

Engaging the circular economy approach

Photovoltaic equipment and options for first end-of-life stages

The faling cosf of solar has made renewabie energy accewihie 1o more people than ever before and has resulzed in an
exponental increase in salar adapcion. With mare than 400 gigawarts (GWdc) of photovaliale (P¥) moduies. installed
iobally (Inelhuding 62 GWac 1n the [1.S. threugh 1018, end-of.ife managemene is mparant for ol PV tachmalogies 1o
o £y aclucions are a companent of e energy econamy for AT gnETATOm.
Like many other durable products and comacruction masertals, solar equipment can last for decades, particalasty with
Proper malntenance. 15 s cases, PV modubes Can be reused or refurblabed 1o have a ‘second 115" of genersding
elecriclry. The other components of wlar systems can akio be handled responsibly. Inverters can be rocycled ai o
Waste and T acking equipment can be re-wilized wih newss schnalogy or recycied ke other meeals.

o Reuse

/ PV systoms may be decommissioned % several reasons.
Repowering a solar system with newes techaology that s
mare efficient or has a higher nameplate capaciy can
provide even mars electriciry from the same amount of
space

The replacat PV modues can be rewsad in acher projects
a4 they may s28 have planty of useful Rfi left. Often
it Tddis can S0 DOW GEPAITUIEes In Chariabie,
GET g4 or even grid connected projects, provided they
conzinue to mee: the appropriste buldting codes and
safery sandards

Fovarom NALL Orprastie SN i oratec Mt Merarwring
Carm and Garmmabie Friceg. 20

Refurbi
PV modudes can be damaged during tranals, installation
Of Mmoving. Some of Duse Mmadules can be repalred for
minor issues and there are several new organizacions
pursiing this option. If the product & s under
warranty, the mxaller or manufacrarer should be
contacied 1o etarmine If repalr s an optian. Many
modules that are repaired today are ofen reused 1n off-
g ce nan.grid connectad applications. While this
channal ia not as developed &8 Ohar end-of- Ul PO, =
SEIA s actively expioring the relatod options with our [.]
@
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Recycling Process (mechanical process)

1

Collect &
Package

Solar Panel

) Transportation
Processing

Secured

7
[N
Dismantled
and Shredded

Visually
Inspected
for Integrity

Graphic courtesy of Dynamic Lifecycle Innovations
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Example process

SOLAR
PANELS

SHREDDER EDDY CURRENT SEPARATOR METAL SORTER OPTICAL SORTER

4

NON-FERROUS GLASS COPPER & ALUMINUM
FINES OTHER

Graphic is courtesy of Dynamic Lifecycle Innovations
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Policy Overview

California
SB 489 (2015)

Washington
HB 2645 (2020)

North Carolina
H329 (2019)

Categorizes end-of-life PV as Universal Waste; authorizes
Department of Toxic Substances Control (DTSC) to create
regulations

Delays RCW 70.355 implementation by 2 years to allow for
a more in-depth study by WSU of all solar in state; plans
submitted by July 1, 2024; only allows products w/plans in
state on or after July 1, 2025; cover all PV modules
connected to grid or utility service.

Conduct study w/stakeholders for the Environmental
Management Commission to adopt rules and establish a
regulatory program to govern the management of EoL
Wind, PV and energy storage used in utility-scale projects,
including decommissioning plan requirements

DTSC regulations approved and
effective Jan. 1, 2021. Many solar
organizations have notified DTSC of
their intent to collect, transport and /
or treat/process. Currently DTSC dbase
shows >70 organizations registered.

Due to COVID-19, Gov. Inslee partially
vetoed the funding portion of the bill;
delayed dates are still in effect and
industry is exploring how to fund the
study to make recommendations by
2022 legislative session.

Final report delivered by DEQ to the

EMC and will go to the Environmental

Review Commission of the legislature.

+ Recommends a financial assurance
method within 5 years

+ Recommends PV modules as UW



Policy Overview

New Jersey Establishes the New Jersey Solar Panel Recycling Commission to Commission is now
A4011 (2019) investigate options and provide recommendations for recycling PV meeting and working on
modules and other EoL management methods within one year; their recommendations

authorizes Department of Environmental Protection to adopt rules and and report.
regulations based on Commission’s final report

[linois Stakeholder group managed by Illinois Sustainable Technology Center Developing policy
(since 2017) and prompted by passing of 2016 Illinois Future Energy Jobs Act; approaches for
would like to avoid landfills as a solution; proactive perspective on consideration by local
ensuring that solar is not discouraged while reasonable solutions and  policy organization and IL
a recycling infrastructure is created. Draftlanguage in review. solar association.
Minnesota Stakeholder group managed by the state’s Pollution Control Agency; In progress discussions
(since 2017) similar scope and aims with IL stakeholder group, including SEIA, and development of
product stewardship organizations, manufacturers, recyclers, etc.; approaches.

assessing development of potential draft language.



NASEW / SPI 2021:

New Orleans, LA

- Annual renewable
energy/ solar conference
and tradeshow

» Research, white papers,
articles

« PV Recycling / End-of-
Life sessions at regional
solar events, webinars,
meetings
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2021 and beyond

Expand network to
additional recyclers in
more states

Encourage, support
additional research

Expand program scope
to include batteries
from energy storage
systems

Develop reuse market

esse Continue adVOCEiCY
m work

0*: Develop refurbishment
W@ protocol
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Evelyn M. Butler

VP, Technical Services

Solar Energy Industries Associations
+1-202-681-4156

ebutler@seia.org




