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Will EPA add solar panelsto Universal Waste Regulations?

On October 23,2023,EPA announced a new rulemaking effort to improve the recycling and management of
end-of-life solar panels and lithium batteries. EPA is developing a proposed ruleto add solar panels to the
universal waste regulations and to add tailored universal waste standards for lithium batteries.

Can PV modules be regulated as solid waste?

29 In some instances,PV modules may pass the EPA toxicity characteristic leaching procedure (TCLP) to
determine whether a PV module exhibits hazardous characteristics but fail Californias WET procedure
designating the PV module California-only hazardous. Anecdotal evidence suggests that modules that could
be regulated as solid waste

Are solar panels a hazardous waste under RCRA?

If these metals are present in high enough quantities in the solar panels,solar panel waste could be a hazardous
waste under RCRA. Some solar panels are considered hazardous waste,and some are not,even within the same
model and manufacturer.

Should PV modules be recycled?

In addition,federal,state,and local solid waste laws often regulate PV modules being recycled in the same
manner as PV modules being disposed of ,which does not provide an incentive to recycle. This is especially
true because the economics and accessibility of disposal are more favorable than recycling.

Are decommissioned PV modules destined for recycling solid waste?

Anecdotal evidence suggests there is a perception that regulators in New Jersey and Arizona may also
presume decommissioned PV modules destined for recycling are not only solid waste,but hazardous solid
waste(NREL 2019; CPUC 2019; John Martorano,Magnum Computer Recycling,telephone conference July
31,2019). Table 3.

Are EOL PV modules disposed of in landfills?

No federal or state laws directly ban the disposal of PV modules in landfills,and only one state (Washington
state) requires the collection and recycling or reuse of EoL PV modules(NREL 2019; CPUC 2019; Wash. Rev.
Code &#167; 70A.510.010 et seq. ).

A PV module waste is determined to be a hazardous waste if the waste exhibits the hazardous waste
characteristic of toxicity. U.S. EPA requires the use of the Toxicity Characteristic Leaching Procedure (TCLP)
to determine if a waste exhibits the characteristic of toxicity under the Resource Conservation and Recovery
Act (RCRA).

with respect to PV panels in the absence of very effective programs for collecting and recycling PV panels
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available where PV panels are used. Recycling PV currently costs $25 to $30 per module without factoring in
the transportation costs to the recycler. "This figure is net of revenues currently gained by recyclers from
recovered materials.”

This document provides best practices unique to siting solar PV on landfills for solar developers and landfill
owners as well as federal, state and local stakeholders. Best Practices for Siting Solar Photovoltaic (PV) on
Municipa Solid Waste Landfills (pdf) (6.89 MB)

The law sets out requirements for the classification, collection, transportation, disposal, and recycling of solid
waste, including PV panels. In addition to the National Solid ...

This paper examines the end-of-life (EOL) waste management regulations and guidelines of five leading
countries-China, USA, India, Japan, and Germany--to identify best practices and lessons that can enhance
Saudi Arabid's EOL waste management strategies. The study delves into China's regulatory framework,
highlighting its import bans on certain wastes, ...

It encompasses several vital issues, including inadequate policies and regulations on collecting, handling, and
recycling PV module waste. Furthermore, there is a notable lack of awareness and understanding among
stakeholders in the solar PV industry regarding proper disposal and recycling practices. ... (EPA) to ease
regulations for managing ...

We Recycle Solar"s Yuma plants has a hazardous waste permit, according to the EPA, which noted that
corrosive waste ... "Current technology, infrastructure, and processes associated with recycling PV modules
are not optimized for cost-effective recovery of high value materials,” according to a March 2021 report from
the National Renewable ...

While the lifespan of aPV system is expected to be about 25-35 years, some modules and system components
are already entering the waste stream. Modules can reach end-of-life. ...

Thereisalack of participation and awareness among In Italy, the estimated amount for PV waste is calculated
consumers for recycling electronic waste and this kind of to be 2.1-8.2 million t by 2050.14,63) After the
provision of ignorance is most widespread within PV supply chain.67,68) In WEEE Directive and according
to Ministerial order in ...

Phase 1 suggested that waste from PV and batteries is currently low but will increase quickly. For PV,
volumes of 3,000 to 10,000 tonnes per year are expected by 2025. Although battery waste grows at a faster
rate than PV panels, due to their shorter lifespan, PV waste is projected to be 5 to 8 times greater than battery
waste by 2035.

The positive net recycling cost (NT$ 18.64/kg) implies that the recycling system of waste solar PV panelsin
Taiwan must be integrated with subsidy mechanism to provide recycling incentives for recyclers. According to
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study results, this study presents a recycling system under 4-in-1 recycling program for recycling waste solar
PV panels.

Solar Photovoltaic Panels Recycling Framework Introduction. Taiwan set up the first photovoltaic (PV)
system (module) in 2000. The cumulative capacity in 2018 has reached 2.7GW since the initiation of the
"Million Rooftop PVs Promotion Project” by the Bureau of Energy (BOE), Ministry of Economic Affairsin
2012. ... With the average solar ...

| Landfill Disposal & Waste Comparison When recycling is not feasible, solar panels that pass the TCLP may
be safely disposed of in municipa landfills under federal regulations (though many states have regulations
restricting the disposal of panels). While the contribution of solar panels to overall waste streamsis

Homeowners with solar panels on their houses should contact their state/local recycling agencies for more
information on disposal/recycling (bold type in the original)." So let"s extrapolate: Homeowners are cautioned
to "contact their state/local recycling agencies for more information” in big bold print .

The name, address, and ID number of the hazardous waste disposal facility where the PV modules will be
disposed of. CCR Section 66273.72. Annua reporting o Applies to Handlers that accept more than 100
kilograms (220 pounds) from an external source;

Therefore, the disposal of PV panels will become a pertinent environmental issue in the next decades.
Eventually, there will be great scopes to carefully investigate on the disposal and recycling of PV panels EOL.
The EU has pioneered PV electronic waste regulations including PV-specific collection, recovery and
recycling targets.

Recycling PV panels at the end of their life cycle presents an opportunity to secure a stable supply of these
materials for future generations. Additionally, recent studies confirm the environmental benefits of recycling,
showing that recycled PV panels have the potential to reduce module toxicity to the environment and humans
by 10-70 % [4].

DEC is considering adding solar panels to the Universal Waste (UW) rule. The UW rule, established by EPA
in 1995, is a set of reduced requirements for certain commonly generated hazardous wastes. ... It was created
to streamline the collection and recycling of hazardous waste. Recycling helps to prevent hazardous wastes
fromendingupin ...

EPA recently announced that it is developing a proposed rule that would () modify the existing "universal
waste" requirements under RCRA for lithium batteries and (b) expand the universal waste rule to cover waste
photovoltaic solar panels. The Agency has indicated that the proposal might be ready for publication by the

summer of 2025.

2 days ago& #0183; The EPA classifies solar panels as hazardous, but there is a plan to reclassify them as
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universal waste, which will encourage more recycling. SEIA has had a national PV recycling program in place
and is making a certification ...

6.3 Commercial PV modules contain compounds and alloys of various metals (for example, Ag, Al, Cd, Cu,
Ga, In, Ni, Pb, Se, Sn, Te, Zn) which are used in semiconductor compounds and electrical contacts. 5 Modules
that pass the EPA Method 1311 TCLP test, and state protocols (if applicable), can be disposed of in a regular
landfill. Otherwise, they are classified as ...

a feasible and sustainable waste recycling system for waste solar PV panels under current 4-in-1recycling
program. Study results will provide policy suggestions to EPA in Taiwan for their future policy-making on
recycling waste solar PV panels. Estimation of Installation Capacity of Solar PV Taiwan began to promote
solar energy in 2000.

The positive net recycling cost (NT$ 18.64/kg) implies that the recycling system of waste solar PV panelsin
Taiwan must be integrated with subsidy mechanism to provide recycling incentives for recyclers. According to
study results, this study presents a recycling system under 4-in-1 recycling program for recycling waste solar
PV panels. In ...

EPA"s universal waste regulations streamline the hazardous waste management standards for certain
categories of hazardous waste that are commonly generated by a wide variety of establishments. ... For more
information on waste disposal programs, see the Requirements for Pesticide ... Solar Panels/Photovoltaic
Modules. California, Hawaii. Note ...

"The PV module universal waste regulation will become effective - earliest expected date of Oct. 1, 2020, -
when the regulation package is approved by [the Office of Administrative Law]." The EPA describes universal
waste as subject to a" streamlined " set of standards compared to other types of hazardous waste. The new
classification ...

New Alternative Standards for Refrigerant Recycling On October 11, 2024, EPA finalized alternative
recycling criteria for ignitable refrigerants under Resource Conservation and Recovery Act ... EPA"s
cradle-to-grave hazardous waste management system provides the critical foundation needed to keep
America'sland and people safe. Click theimage ...

modules in the world, with as many as an estimated 10 million total tons of waste PV modules. PV Module
Recycling PV modules can be recycled, but the existing recycling capacity in the United Statesis limited. To
be recycled, theindividual PV module components must ...

4) disposal 0 Determined that PV modules that exhibit hazardous characteristics under the TCLP test must be

managed as hazardous waste, but nonhazardous PV modules may be managed as solid waste o Determined PV
recycling opportunities are limited and costly, but costs should come down as more PV modules reach EOL
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