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RMC — Formation & Structure

" Formation & Structure

** Acts 101 (1988), Act 175 (2002)

N/

*%* Act 175 Recycling Program Plan
» 5 Market Development Initiatives and Action Items
» Includes creation and support of independent center
» Steering Committee led to RFP and Board Formation
®

»* DEP RFP (October 18, 2004)
» Operations Began July 2005
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RMC — Formation & Structure

" Formation & Structure

%* Mission
» To expand and develop more secure and robust markets for
recovered (recycled) materials by helping to overcome market
barriers and inefficiencies.
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RMC — Formation & Structure

" Formation & Structure

** Operations July 2005

Independent 501c(3) Pennsylvania non-profit corporation
By-Laws, 11 voting, 5 ex-officio board (26 states)

Board Chair, President, Secretary, Treasurer

Tethered relation with Penn State, Penn State Harrisburg
DEP Anchor Partner

VVVYVYY
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RMC — Formation & Structure

" Formation & Structure

%* Core Service Groups

Recycling Markets Technical Assistance

Recycling Markets Business Assistance

Industry Outreach & Programming

Enterprise Portal to Recycling Markets Information
Applied Commercialization Research

VVVYVYY
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RMC — Programming

" Programming

’0

+*  RMC Markets Development Summits
» (5) E-Scrap Summits, last 4 years
» Almost 500 attendees

** Webinars
(5) Webinars, last 3 years, Over 750 attendees

(2) CDRA Webinars

E-Scrap Legislation Across the United States
Environmental Management Systems of E-Scrap Recyclers
E-Scrap CDRA for the Consumer

>
>
>
>
>
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RMC — Programming

" Programming

*¢* E-Scrap Processing & Facilities Tour
» Offered for Keystone SWANA Continuing Education
» ECOvanta, E-Force, Kuusakoski Philadelphia
» 30 attendees

%* E-Scrap Conference
> Moderated or Presented 6 Sessions
> 880 attendees
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RMC — Programming

" Programming

4

®

¢  EPA SMM Summit
» 45 attendees, September 23/24, 2014

‘0

¢  PROP E-Scrap Certification Training
» (3) Sessions, Subject Matter Expert
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RMC — Programming

" Programming

*¢* PA Recycling Industries Congress

(1) Congress Clty Hall, April 2012
E-Scrap Exhibitors
» (2) E-Scrap Educational Sessions/50 attendees

*¢* Recycling Works! Exhibit
» Launched America Recycles Day 2014
» State Museum of Pennsylvania
» Approximately 15,000 visitors
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RMC — Programming

" Programming

‘0

+* CDRA Stakeholder Meetings
» Initiated February 2015
» Ongoing workgroup to meet and inform DEP

‘0

* ERAP
» Electronics Recycling Association of Pennsylvania

% Mission
» To promote the needs of the Pennsylvania electronics recycling
Industry while openly fostering common relationships that lead
to effective and responsible end-of-life electronics management
for all Pennsylvanians.
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RMC — Business Assistance

® Business Assistance

‘0

»* WMGRO081 General Permit Session
> 95% attendance of those Permitted
> Comment Letter to DEP

** Permit Facilitation
» Over 20 different companies
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RMC — E-Scrap & CDRA

" E-Scrap/CDRA Players
“ OEM

*%* Collector
«* Group Plan Manager

** Recycler
» 34 Permitted in Pennsylvania

*%* Downstream Processor

*%* Refurbishers
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RMC — E-Scrap & CDRA
" E-Scrap/CDRA Players

** Certification Body
» R2, e-Stewards, 1SO14001, RIOS

*¢* Regulatory
> DEP Central Office

» DEP Regional Office
> EPA

** End Users

** Consumer
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RMC — E-Scrap & CDRA
" E-Scrap/CDRA Players

** Reverse Supply Chain

Businesies REFURBISH whole unis
SUPPLY CHAIN DESIGN SALE USE |nstitutions COLLECTION and REUSE Parts
Materials Original Electronics Manufacturer (OEM) Retailers Governments
Parts Original Design Manufacturer (ODM) IT Service Providers
IEE:.I J‘m—m Plastics
Smelter
STORAGE LANDFILL RECYCLE

RECOVERY Ffumace
Information Courtesy of US EPA, SMM, February 2015
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RMC — E-Scrap & CDRA

34 WMGRO081 E-Scrap Recycling Facilities

eLoop LLC-
Pittsburgh

Computer Recycler of
Eastern PA, LLC

E-Waste Experts, Inc.

ECS&R/ReCom
Services, Inc

Free Geek Penn

ECOVanta, LLC

Materials Processing
Corp.

JVS Environmental,
LLP

Paz Metals, Inc

Evolution E-Cycling
LLC

Goodwill of SW PA

Responsible Recycling = Alpha Metals, Inc

Services, LLC
Abington Relden

Metals, LLC

PC Surplus Recycling
AERC

Eforce Compliance
TBS Industries, Inc

UNICOR

iGreen Electronics
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Keystone Technology
Management, LLC

Skills of Central PA,
Inc

GER Solutions (Free-
Cycle)

Elemental Inc.

Universal Waste
Solutions, LLC

Barry G. House
Liquidations

Hi-Tech Recyclers,
LLC

Towanda Iron & Metal
Inc.

eLoop LLC-State
College

Egreen Electronic
Recycling

Keystone State
Auctioneers

Kuusakoski
Philadelphia, LLC

Vintage Tech, LLC

Commonwealth
Computer Recycling



RMC — E-Scrap & CDRA
" E-Scrap/CDRA Players

¢ Certification Body & Process
» R2, e-Stewards, 1ISO14001, RIOS, two part decision

1.

NoOUAWN

Choose e-Stewards or R2 Standard

Choose appropriate EMS

Implement EMS and R2 or e-Stewards Standard

Contract a Certification Body (CB) for Stage 1 & Stage 2 Audits
Pass Certification, plan for required Year 1 - 3 Surveillance Audits
Conduct required, separate, yearly internal audits

Re-certify to R2 or e-Stewards after 3 years
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RMC — E-Scrap & CDRA
" CDRA Highlights

** Certification
> e-Stewards or R2

‘0

> CEDs

» Covered Electronic Devices include desktop and laptop
computers, computer monitors, computer peripherals, tablets,
televisions and e-readers that have a browser and internet
connectivity

** Annual OEM Registration ($5k)

** Penalty for Non-Attainment of Market Share Goal
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RMC — E-Scrap & CDRA
" CDRA Highlights
*¢* OEM Focused
« Fullcostof C, T, R
*%* Disposal Ban
** OEM Recycling Plan Submittal and Approval (DEP)
+* Annual Pennsylvania Coverage Requirement (85%)

«* DEP Prepares Annual Report
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RMC — E-Scrap & CDRA

" Electronics Waste Processing Permit Highlights

’0

¢ WMGRO08L1 (referred to as O81 general permit)
Recyclers Annual Submit Weight Report (CDRA/Non-CDRA)
Requires Certification (after 18 months)

Closure Bond Requirement

Historically not covered Collection Points

5 Ton Exemption

PPC/ER Plan Requirement

Subject to Unannounced Compliance Inspections

VVVVYVYVYV
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RMC — E-Scrap & CDRA
" CDRA & WMGRO081 Comparison

WMGRO081 Permit in PA

computer
television

computer components such as printed circuit boards and disk
drives, CD-ROMs, CD-Rs, CD-RWs, monitors, printers, mice,
keyboards, wires, cables, laptop computers, notebook
computers, notepad computers

telecommunication, radio, electro-acoustic equipment,
associated peripherals, copying equipment, electronic
typewriters, calculators, telephones, facsimile machines,
answering machines, satellite descramblers/receivers, video
cameras, video cassette recorders, tape recorders, audio
amplifiers, cassette players, record players, CD players, DVD
players, vacuum cleaners, toasters, electric pencil sharpeners,
blenders, small fans, desk lamps, mixers, electric grills, deep
fryers, clocks/radios, curling irons, waffle makers, food
processors, irons, humidifiers, microwaves, electric carving
knives, electric popcorn makers, toaster ovens, power tools,
crock pots, electric scales, electronic toys and games, coffee
machines, blow dryers, electric shavers

Pennsylvania

CDRA in PA

computer
television

computer components such as printed circuit boards and disk
drives, CD-ROMs, CD-Rs, CD-RWs, monitors, printers, mice,
keyboards, wires, cables, laptop computers, notebook
computers, notepad computers

N/A

Recycling Markets Center



RMC — E-Scrap & CDRA
" E-Scrap Law States (25)

Percentage of
Population Covered
by E-Scrap Law

l (616).1
0)

J
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RMC — E-Scrap & CDRA

" Disposal Ban States
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RMC — E-Scrap & CDRA
CRT Pathways

-
=

CRT Sources

Ly

-
T

Ceramics
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RMC

Import - Households - Busines
I:_I SOURCES (X2t i ik P

.
J
J

This document compiles many suggest

Businesses -

« Inconsistent state |

« Products with no OEM in existence

« CRTs are big and heavy and inconvenient to recycle
« CRT rule doesn't apply to households

cheaper

Technology change (CRTs replaced by flat panel
With EPR laws, responsibility for disposition of

different perspectives.)
Regional variation in collection systems

chain
Economic incentive needed to recycle
Broken CRTs harder to recycle

Ts has
shifted from consumers to manufacturers (Note: this has

‘%Cherw picking” high-value parts lowers value down the

FACTORS ©

No legal re%ulrement in many states to recycle electronics

Consumers may be unwilling to pay to recycle if disposal is

Enforcement needed agaﬁ/st illegal disposal by generators

CURRENT UNDERSTANDING OF THE

@, CRT LANDSCAPE

WU/ BY THE ELECTRONICS RECYCLING COMMUNITY
L. LE F TEMBER 2014

CRT Problem Statement

CRTs and CRT glass were once easily recycled
into new CRTs; however, the demand for new
CRTs has collapsed in favor of new flat panel
technologies.

Because of rising costs, negative economic
incentives, and shifts in CRT glass markets,
some CRT processors and recyclers are
choosing to store the glass indefinitely rather
than send it for recycling (or disposal), which
increases the risk of mismanagement and/or

COLLECTION
POINT

OEMs - Municipal Collectors -« Recyclers - Retailers

Thousands of collectors are highly fragmented and hard to
organize
No standard or requirements for a “collector”
Subsidies and manufacturer payments going to collectors
rather than recyclers
Collectors have no solution for CRT glass
Breakdown in contracting/auditing for ensuring proper CRT
alass disposition
ecyclers collectlng without contracts with manufacturers
Cherry picking” high-value parts lowers value down the

Lack of/varying levels of education about CRT regulation in

different states

CRTs are heavy and pose a challenge to ship long-distance

Inconsistency In state programs

Lack of up-to-date information for consumers on which

collectors will take CRTs

Hiring of recyclers sometimes leads to funding being split by

two recyclers

Lack of rural route density increases cost per unit

Bad actors in the industry misrepresenting “air pounds”

Broken CRTs are harder to recycle

Shipments out of state can’t be regulated by original

jurisdiction

gse oﬁ pougds as basis for performance encourages CRTs to
e colle

Ergonomic challenges of managing CRTs—physical wear and

tear on people

TREATMENT AND
DISPOSAL IN LANDFILL

(HAZARDOUS OR NON-HAZARDOUS)

Large capacity likely

=]

abandonment of the CRTs.

"" ELECTRONICS

-
o

RECYCLER

o

Financial incentive for entities to get paid to recelve
CRTs and then not pay to recycle%or dispose)
Lack of enforcement of CRT rule by states and EPA
Lack of tracking of CRTs to final disposition
Barriers to entry are low
Lack of awareness about phosphor, silica and lead
hazards in the workplace
Certification is not assurance of compliance or
responsible recycling
Stewardship organizations reFresent a monopsony
and consolidate the control of contracts by selecting
vendors. This creates lack of competition, which in
certain itates raises costs. (Note: this has different
perspective

ecy?lers aren't charging enough to cover costs for
recyc|
Tocoymany recyclers are exporting CRTs |mpr0perly
Whenever the state manages CRT recycling, it
seems issues of mismanagement increase
Lack of knowledge about outlets for recycling CRTs
Lack of engagement of glass manufacturers who
made the glass
Lack of ade(wate closure plans
Ergonomic challenges of managing materials—
physical wear and tear on people
Costs are high to switch to new technologies
Lack of clear specs for recycling grade material
Need to ShLF trailer loads of CRTs/glass in order to
be accepte:
Thin operating margins, insufficient funds held

TREATMENT AND USE AS
ALTERNATIVE DAILY COVER

AT MUNICIPAL SOLID WASTE LANDFILL

Large capacity likely

State bans on landfillin
Doesn't count toward s

CRTs
ate recycling obligations

Not environmentally-friendly
Potential stigma issues

Doesn't count toward state recycling obligations

ADC may be considered a form of recycling by some,

which discourages other recycling options for CRT glass
o (Note: Different perspectives on this point)

State approval required for use as ADC

Potential stigma issues

received during EPA's s

E-Scrap & CDRA

ADVANTAGES ©
CERAMICS

 Substitute for raw material
« Doesn't require energy to separate lead from

Earge global capacity potentially available

GLASS FURNACES

+ Smaller and regional in scale; could be co-
located with large piles of glas:

« Multiple furnaces would Iower frelght costs

« Lead recovered from CRT glass

Uses electricity/plasma to
separate lead from glass

GLASSTO GLASS/CRT MANUFACTURING

« There is niche market for CRTs
« CRTs are inexpensive and are more robust
equipment for variable power situations

CONCRETE

+ Hugeca at:|
+ Regional m:

LEAD/COPPER SMELTER

e Esttln% process in operation
. Lar e cap: ft?/
? ote Different perspectives on this

CRT REUSE

+ There is niche market for CRTs 3

« CRTs are more robust equipment for variable
ower situations

- Inexpensive compared to LCDs

RETRIEVABLE STORAGE

Avoids irresponsible speculative accumulation
Allows material to be held until solutions

Q%antlfy the amount of available feed stock
or supply

CHEMICAL EXTRACTION

« Potentially enwronmentalcr friendly process
Complete recovery of

CHALLENGES @

Would Ilkely requwre export

May not be able to export to non-OECD countries

Shlfts the lead to ceramics, which may create legacy issue
Proper firing required in order to minimize exposure
Needs regulatory certainty/acceptance

Real capacity unknown

rK few in operation
energy consumption; lifecycle assessment may be

gee?ls Ionger timeframes to store glass
mal

Permlttlng/re ulatory issues
Disposition of slag

New CRTs will eventually need recycling

Lack of engagement with the glass manufacturers in
recycling options for CRTs

Declining market

Shifts the Iead to concrete products, which may create

| ac

¥1er treatment process adequately prevents leaching
Permlttlng issues
Potential stigma issues

Limited capacity and no growth potential

o (Note: Different perspectives on this point)
Lead recovery may not be very efficient
Disposition of slag

Air emissions

Variable commodity price:

Permitting of new smelters is difficult

Few smelters in North America accept CRT glass
Perception of taking in hazardous waste

Needs longer term storage of glass

Low demand in US

Hard to export; exports can be abused as “sham reuse”
Wiring diagrams are needed to refurbish

Reused CRTs will eventually need recycling

Funding needed/Need to devise a financial structure to
account for recovery

May create a legacy issue

Competes with Viable recovery technologies
Hazardous waste permit and regulations may apply
Seen as a “kick the can down the road” approach

Not operatlonal commerclal\y
Could be expen:

Potentially slow and time intensive
Limited capacity

Electranics Reuse and Recycling Forum held on September 23, 2014, and s provided for informational purposes only. The views and opinions expressed do not necessarily represent the views or positions of the United States Environmental Protection Agency.
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RMC — E-Scrap & CDRA
" USEPA CRT Rule

** Potentially excludes (as HW) 3 Categories of CRTs
» Used Intact CRTs
» Used Broken CRTs
» Processed CRT Glass

¢ Conditions include no speculative accumulation,
storage & management conditions, additional export
requirements and increased reporting documentation
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RMC — E-Scrap & CDRA
" USEPA CRT Rule

’0

+* Permissible final uses for processed CRT glass include
glass sent for recycling at a CRT glass manufacturer or
a lead smelter. Additional exclusions may be granted
for use as a fluxing agent at copper smelters or in the
manufacturer of ceramic tiles. Exclusions must be
coordinated through the EPA and/or State Regulatory

Agencies
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RMC — E-Scrap & CDRA
" CRT World-Wide Glass Processors

S & TDA-CRT Glass Separation & Crushing. CA.

d CRT Glass to Ship to India. Mexico.

SS to CRT Glass for New TVs. India.

r Smelter. MO.

/Copper Smelter. Canada.

- . Canagla.

Camacho-CRT amic Tile Process. Spain.

Sweep Kuusakoski-Glass Furnace. England.

NuLife-Glass Furnace(future). NY.

0. Peoria Disposal Company-Alternate Daily Cover/Long Term
Storage. IL.

11. Closed Loop Refining & Recycling-Glass Furnace(future). AZ &

OH.
12. Regenesys Glass Processing-Glass Furnace(future). TX.

Pe nnN Sy |Va N |a 13. Dlubak-CRT Glass Processor. AZ & OH.

4. Com2 Recycling Solutions-CRT Glass in Ceramic Tile

Recycling Markets Center -
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RMC — Expertise

" EXpertise

% Trained Auditor(s)
> R2, e-Stewards, 1ISO14001, RIOS
> Internal Audit Assistance

«* National ERCC Advisor
*%* (4) Senior Certified Recycling Professionals
+* (3) Engineering Staff

** (1) Scientist, (1) Public Policy
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RMC — Featured Successes

" Featured Successes

%* Summary, estimated

Assisted =800 organizations, individuals, businesses
54 Counties, 80%

Diversion Opportunity of =175,000T

Since 2007, $50M capital investment

Investment return estimated $10/$1

VVVVYV
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RMC — Contacts

Bob Bylone, 717.948.6660, rbylone@parmc.org

Executive Director

Melanie Morrison, 717.948.6660, mmorrison@parmc.org
Administrative Assistant

Wayne Bowen, 717.948.6719, wbowen@parmc.org

Recycling Program Manager

Jack Himes, P.E., 717.948.6745, jhimes@parmc.org

Senior Recycling Program Manager

Pete Previte, 724.994.6197, pprevite@parmc.org

Recycling Markets Development Manager

Scott Marks, 717.948.6660, smarks@parmc.org

Technical Specialist
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