Please see Recycling Guidelines enclosed.

Unfortunately, we were unable to send this
document via email as it bounced on
numerous occasions.

Thank you,

International Lead Association
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From: Steve Binks

Sent: 04 October 2023 14.05

To: Tomas Saieg Paez

Subject: Follow up to meeting on lead acid battery recycling
Attachments: WEF_LAB_Recycling_Guidelines_2020 (3).pdf
Tomas,

Thank you for agreeing to meet with me earlier this week to discuss plans for Chilean government policy for
management of waste lead acid batteries.

I am encouraged that your commitment to develop an effective EPR framewark for batteries that will make battery
producers responsible for ensuring environmentally sound collection and recycling of the products at the end of life. The
attached World Economic Forum and the Global Battery Alliance provides a series of recommendations for Policy
makers that may be of interest. As we discussed this document highlights some of the pitfalls associated with exporting
waste batteries to other regions and proposes that countries should limit transboundary shipments when it has
sufficient capacity internally to process battery waste in an environmentally sound manner. Whilst there may be
economic drivers for such trade, there are plenty of case studies that highlight that it can quickly undermine the
financial stability of domestic recyclers and it is somewhat challenging to obtain verifiable information from the
exporters that the destination of the waste is a recycler that can demonstrate better or equivalent health, safety and
environmental conditions to available domestic sites. Japan has been one country where exports of waste lead-based
batteries proved problematic. Not only were their domestic recyclers starved of input material in the form of waste
batteries, but significant environmental pollution was identified in the South Korean recyclers that were the destination
for the waste batteries due to illegal dumping of slag (see this report). This situation resulted in the Japanese
government banning exports of waste lead-based batteries in 2016. It is of note that the latest draft of Basel Technical
Guidelines for the Environmentally Sound Recycling of Waste Lead Acid Batteries due to be adopted by the Convention
Parties in the 2025 COP-17 also highlights the proximity principle as being an important aspect in the management of
this waste stream.

As highlighted Brazil has recently established a reverse logistics/ERP scheme for waste lead-based batteries that has
been particularly effective. It is managed by a non-profit, IBER - Brazilian Institute of Recyclable Energy, established by
the Brazilian Battery Association (ABRABAT) and may well be a maodel you could investigate for Chile for your EPR plans.
The Brazilian scheme, that alsc relies on a tax framework that encourages responsible recycling, is described on p 20 of
the WEF document attached. Additional information can be found on the IBER website located here
(https://iberbrasil.org/sobre).

Finally the issue of shipment of battery plates under the code B1020 (HS 780200). Unscrupulous traders are increasingly
using this route to avoid the costs and logistical challenges associated with transboundary shipment of undrained intact
waste lead-acid batteries destined for recycling in other countries (as required under the Basel Convention). Waste lead
acid batteries are broken in the country of origin and the acid and other components disposed of {often in
environmentally unsound conditions}. The lead battery plates are then collected and because of size, weight and shape
can more easily be shipped. Lead plates under code B1020 are considered non-hazardous scrap and are exempt from
the PIC process and other aspects of the Basel Convention so go “under the radar”. This activity is becoming more
prevalent and as an example 2020 Comtrade records show that just over 72,000 mt of Lead scrap, valued at USDS
128,936,868 was imported into India from 51 different countries. Much of this will be trade in lead battery plates. This is
an activity that your new legislative framework should actively discourage.

| hope that this information is useful, and | would welcome continued dialogue as you develop your battery EPR
programme and consider permitting the export of waste lead-based batteries. The latter, if undertaken, must mandate
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the shipment of intact, undrained batteries under a PIC scheme and have sufficient customs controls to ensure the
battery breaking activity described above is not commonly used to avoid the necessary controls that PIC requires for
transboundary shipment of hazardous waste.

Chile currently has only one high performing lead-acid battery recycling company, Recimat, that has invested heavily to
provide services that ensure environmentally sound closed-loop recycling in your country. In the longer term it would be
detrimental to the regions sustainability and environmental protection objectives if this company’s future prospects
were damaged by ill-advised policy decisions that resulted in a situation where Chile has no domestic capability to
recycle lead-acid batteries. We therefore ask you to continue to engage on this topic and carefully consider all options.

Please do not hesitate to contact me if you require any additional information.

Regards,
Steve

Dr SP Binks
Regulatory Affairs Director

International
Lead Association

T: +44 {0)20 7833 8090 | M: +44 7885 556 901 | E: binks@ila-lead.org
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KAZUE YASUHARA, Nikkei staff writer

TOKYQ -- South Korean authorities accused 11 domestic recycling smelters eartier this year of
ilegally dumping hazardous materials. The companies were buying used car batteries from
Japan at unusually high prices with the intent to recycle lead contained in the batteries, only to be
cutting comers on the disposal of harmful byproducts.

Used lead-acid batteries are a hazardous waste. Recycling smelters are expected to factor in
costs to properly dispose of toxic byproducts from the recycling process, such as arsenic and
sulfuric acid, in accordance with relevant laws

By evading the large sums needed to dispose of hazardous materials, these 11 smelters have
allegedly made a combined 5.6 billion won {$4.9 million) profit from the recycled lead.

International lead prices began surging around 2007. Until the early 2000s, lead bullion had been
trading in the $400 to $900 per ton range on the London Metal Exchange. But the rapid growth of
Chinese ecocnomy, ameng other factors, boosted demand for the metal. In 2007, the price of lead
temporarily hit the $3,700 range per ton, which triggered an upsurge of prices for used lead-acid
batteries.

Because of lead's value, South Korean businesses began buying large quantities of used
batteries from Japan. According to trade statistics from Japan's Ministry of Finance, exports of
used batteries exceeded 30,000 tons in 2007. Another jump in 2012 sent the amount beyond
70,000 tons, and exports continued to rise through 2014, with the majority of them headed to
South Korea.

One side effect is that Japanese recycling smelters have seen their bottom line dwindle because
they could not buy used batteries at reascnable prices.

"We may have to consider withdrawing from the market," said a sales manager at Mitsubishi
Materials, the third-largest lead recycler in Japan. A subsidiary of the company, Hosokura Metal
Mining, collects used batteries and extracts the metal. But procurement costs have soared,
largely due to South Korean rivals who are willing to pay too high a price for batteries.

Toho Zing, the top smelter in the Japanese lead recycling market, has reduced its purchases of
the metal to less than a tenth of what it used to buy before 2007. The second-largest
smelter, Mitsui Mining & Smelting, is facing shrinking earnings. Osaka Namari-suzu Seirensho, a



dedicated recycling smelter and the fourth-largest in the market, has suffered losses for three
consecutive years since fiscal 2013.

Revelation

Until the recent news out of South Korea, it had been a mystery to the Japanese smelters as to
how their overseas rival could afford to pay such high rates for scrap batteries,

After the scandal came to light in June, they now believe that South Korean smelters cut disposal
costs by illegally dumping hazardous materials, thereby making a profit even amid extraordinarily
high prices for used batteries.

The Japan Mining Industry Association, which consists of eight major non-ferrous metal smeiters
in the country, submitted a policy proposal to the government in August. To stop excessive
outflows of domestic resources, the proposal put the highest pricrity on the need for strict
compliance with the Basel Law, the Japanese regulation set in accordance with the Basel
Convention, an international framework to control transborder movement of hazardous waste
and its disposal. The industry organization argued that South Korean rivals have indirectly
contributed to Japan exporting pollution.

Responding to the growing concerns within the industry, Japan's Environment Ministry began
discussion about ways to improve the situation, including possible revisions to the Basel Law.
"We may need to be able to ban exports to unreliable smelters," said a source from the waste
and recycling section at the ministry,

Nikket inc.

Japan Urban Miners
Seek Export Protection
From Korean Rivals

by

Masumi Suga

and

Ichiro Suzuki

2016 M09 9 00:18 GMT+1 2016 M09 9 03:17 GMT+1
Lead smelters risk collapse, says Japan’s mining association

South Korea says waste disposal and imports separate issues



Japan’s metals industry is calling on the government to revise export rules and
suspend sales of used lead-acid car batteries to South Korea, as it seeks to protect

domestic smelters from a massive outflow of recyclable metal.

Last year, Japan shipped almost 76,000 metric tons of the batteries to its Astan
neighbor, up from around 200 tons a decade ago, according to government figures.
That’s about 99 percent of all such exports from Japan and the trade was worth 7.6

billion yen ($75 million), the figures show.

Most of Japan’s ore reserves have been depleted, leaving smelters to either import
material or recycle metals from the nation’s rich stock of discarded devices from
auto parts to smartphones in an endeavor dubbed ‘urban mining.” Losing used
batteries as a source of supply to South Korean competitors risks the collapse of

Japan’s lead industry, according to the Japan Mining Industry Association.

For lead producers, conditions have sufficiently soured to force some smalier
operations out of business as South Korean rivals hoover up supplies to satisfy
their expanded capacity, according to the association, which represents Japan’s

smelters.

“The thing that we worry about the most 1s that no one will exist in the lead
industry,” Takashi Shimizu, managing director of the association, said in an

interview in Tokyo last week.

Potential Hazards

While recycling batteries wins high marks for sustainability, 1t creates potentially
hazardous byproducts. In June, South Korea’s environment ministry said 11 of its
smelters were 1llegally disposing of baitery waste containing levels of arsenic that

exceeded safety limits by as much as 682 times, without naming the companies.



Profit from the activity was about 5.6 billion won ($5.1 million) and led to four

arrests, according to a ministry statement.

Taking short cuts on safety may have allowed South Korean smelters to offer
higher prices for Japanese batteries, according to Shimizu, and a report from state-
run Japan O1l, Gas & Metals National Corp. While Japan’s exports to the nation
increased 15 percent on year in the first half, they slid 4.7 percent in July following
the notice highlighting illegal disposal practices. the Japanese government's

figures show.

Japanese Exports of Used Batteries to Korea

Urgent Matter

“As a matter of urgency, Japanese exports of waste batteries should be suspended
until we can make sure they are properly handled,” said Shimizu. *“The problem

has arisen in South Korea where many Japanese batteries have been shipped.”

South Korea won’t ban companies from importing used batteries as long as they
treat them properly, an offictal at the nation’s environment ministry, who asked not
to be named because of policy, said by phone on Sept. 7. The issue in June was

about how waste was handled and not about imports, the official said.

Larger Japanese firms supplying lead include Mitsui Mining & Smelting Co., Toho
Zinc Co., and Mitsubishi Materials Corp. Of the four domestic facilities they



operate, just one produces lead from ore, while the others use waste batteries as
their main source of material, according to the association. Moreover, the facilities
also process lead derived as a byproduct from smelting other metals. If they were
shut, Japan would have to find other, likely more expensive, means of handling or

storing the metal.

As 1t stands, Japan 1s unable to restrict used battery exports, according to Shimizu.
The nation’s environment ministry said it is coordinating with the trade ministry to

set up a committee that will look at revising those rules.

“An immediate review of the current legislative system is necessary to promote
proper procedures for export and import of hazardous wastes,” Tomihiko
Kayashima, vice director at the environment ministry’s waste management and

recycling department, said by phone on Sept 7.
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Foreword

This paper offers recommendations for policy-
makxers and describes best practices for the
safe management of lead battery recycling.

Mathy Sianislaus
Loveton e ifear e

Ciliwal Pttt Allanse

The nged for urgent and more intensive action
against climate change is broadly recognized, In its
September 2019 report, the Glcbal Battery Alliance
(GBA) sets forth a profound goal. expressed m the
publication’s title: A Vision for a Sustanable Battery
Value Chain in 2030 Unlocking the Full Potential

to Power Sustainable Development and Climate
Change Mitigation. In it, the GBA states that a
clrcular, responsiple and just battery value chamn

is one of the major near-term drivers to realize

the Paris Agreement goai of limiting the global
temperature ncrease to below 2-C in the transport
and power sectors. This fays out a course towards
achieving the 1.5°C goal if complemented with
other technologies and collaborative efforts.

Asg stated n the report, “[A] vision of the battery
valug chain is incomplete without prowiding a
perspective of the ather large batterv market
segment: lead-acid batteries {LAB). In 2018.
approximately 72% of the world rechargeable
battery capacity in GWh) was prowvided by LABs."

This White Paper, a follow up Lo that report.
addresses the safe and environmentally responsible
management of LAB recycling. Unfortunately. the
mismanagement of LAB recycling around the world
has dire consequences, despite evidence in North
America and Europe that the risks can be managed
by adopting effective control measures that lirut
lead exposures. A July 2020 report by the non-profit
organizations Pure Earth and UNICEF. titled The
Toxic Truth: Children’s Exposure to Lead Poflution
Undermines a Generation of Future Potential,

reveals that lead poisoning s atfecting children

on a massive and previously unknown scale.
Approximately one in three children — up to 800
million globaily - have blood lead ievels at or above
5 micrograms per decilitre {ug/dL). a level the report
says requires an urgent internaticnal response.”

Jonathan Eckart
ST R

Globei e

Feiloey ot Erae e B o

LABs are valued for their affordability and high
recycling rate. Nearly all matenals used 1o build
LABs can be recycled to create new batteries of
equal value. With growing concerns over resgurce
extraction and waste. LABs present one of the
best potent:al examples of a closed-loop circular
economy. However, technical and regulatory
challenges to recycling LABS in low- and middle-
income countnies exist, resulting in unsafe recycling
practices. In these countries. used lead-acd
bateres (ULABs) are often recycled in facilities
without adeqguate pollution and workplace controls,
or 1n the informal economy. where pollution controls
are non-existent and severe pollution s common,

This paper provides a senes of recommendations
for policy-makers and describes best practices
for the safe management of lead battery
recychng. It highlights the economic and health
benefits of fosterng the adoption of these
practices globally. The challenges presented

by the improper recychng of ULABs can only

be addressed through collaborative efforts
between governments. the private sector and civil
society. This paper aims 1o contribute 1o work
undertaken in the context of the Basel Convention
on the Control of Transboundary Movements

of Hazardous Wastes and Their Digposal (the
Basel Conventiont. One specific opportunity is to
inform whether the 2003 "Technical Guidetines
for the Environmentally Sound Management of
Waste Lead-acid Batteries” should be updated.

This Globat Battery Alliance White Paper was
written in collaboration with Pure Earth, the
Responsible Battery Coalition and the International
Lead Association. It builds on the global leadership
of the Basel Convention Secretariat and United
Nations Environment Programme, which have
championed the need to introduce global standaras
in LAB recycling for many years.
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® In 2018,
approximately
72% of the world
rechargeable
battery capacity
(in GWh) was
provided by LABs.
... LABs will be
employed in cars,
including [electric
vehicles], for many
years and the
global market for
them is expected
to further grow.

Executive summary

Used lead-acid batteries need to be managed
and recycled in a manner that prevents lead
pollution, protecting workers and public health.

Modern econcmies depend on the ability to
transfer and store energy. The demand for batteries
for both mobile storable energy and connectivity
continues to grow.

As noted in the Global Battery Alliance (GBA}
report A Vision for a Sustainable Battery Value
Chain in 2030: *[A] vision of the battery value chain
is incomplete without providing a perspective of
the other large battery market segment: lead-acid
hatteries {LAB), In 2018, approximately 72% of the
world rechargeable battery capacity (in GWh) was
proviced by LABs. ... LABs will be employed in
cars. including [electric vehicles], for many years
and the global market for them is expected to
{urther grow ... LABs are, therefore, an integral part
of the global battery market and will continue to be
so for a long time.™*

Approximately 65% of the global demand for
lead-acid batterigs {LABS) is currently driven by
automative applicaticns. vath nearly every vehicle on
the road requiring a LAB for starter, light and ignrtion
functions. The remainder of uses are as industrial
hatteries, with lead-pased batteries popular for
off-grid energy renewable storage. They are used
especially in developing countries as a key enabling
technology to deliver on Sustainable Development
Goal 7. affordable and clean energy for all.

LABs are valued because they are affordable

and highly recyclable. Nearfy all materials used to
construct LABs can be recycled to create new
hatteries of equal value. When the lead s contained
within a manufactured battery. it presents no risk

of exposure to the user. And properly managed
recycling and manufactunng facilities present

Ittle nsk of exposure to workers, bystanders or

the environment. When considering the growing
concerns over rescurce extraction and waste, LABs
are a potential example of a ciosed-loop economy.

However, technicai and reguiatory challenges to
recycling LABs in low- and middle-income countries
exist. In these countries, used lead-acid battenes
{ULABSs) are often recycled in facilities without
adequate pollution and workplace controls, or in the
informal economy, where pollution controls are non-
existent and severe poliution is common,

The primary threat from unsound ULAB recycling
is the release of lead dust and the subsequent

exposure of workers and the public, particularly
children, to lead. Lead is a well-studied
neurotoxicant. The World Health Organization states
that no concentration of lead in children’s blood is
safe, noting that, "It is now guite clear that there are
adverse neurodevelopmental effects at the lowest
blood lead concentrations yet studied. ... There
appears {0 be no threshold level below which lead
causes no injury to the developing human train.™
Children exposed to lead face permanent adverse
heaith effects. including impaired drain development
and nervous system damage that can be ohserved
as measured decrements in Q.

The July 2020 report by the non-profit arganizations
Pure Earth and UNICEF. The Toxic Truth: Children’s
Exposure to Lead Pollution Undermines a Genearation
of Future Potential, reveals that lead poisoning s
affecting children on a massive and previously
unknown scale. Approximately one in three children
— up to 800 million globally - have blood 'ead levels
at or above 5 micrograms per decilitre (ug/dl), a
level the report says requires urgent action,”

Lead cornprises approximately 60% of a LAB's
weight. ULABs need to be managed and recycied
N & manner that prevents lead pollution. protecting
workers and public health. They must be recycled
in well-regulated facilities with prescribed design
and safety equipment, worker health and safety
procedures, and pollution controls. These
requirements preclude the involvement of the
informal sector in many activities such as metal
smetting. However, efforts to simply shut down
informal recyclers can be counterproductive. as
these operations can easily move and reopen,
creating additional contaminaticn hotspots.

Even formal recycling operations can pose
signiticant health risks to employees and local
communities if safety and environmental protection
standards are not adequate. The development

of a safe, profitable and efficient ULAB recycling
economy requires a coordinated approach to
ensure that appropriate regulations, enforcement
activities, technical assistance, market and tax
incentives, as weil as infrastructure are all in place
and working to keep ULABs out of the informal
recychng sector. Such an approach promotes
environmentally sound recycling by enabling
regulated operations that take the necessary steps
to reduce potential exposures to lead.

Consequences of a Mobile Future 4



@ The enormity of
the contamination
from informal or
otherwise unsound
ULAB recycling
that has already
occurred highlights
the obligation to
couple a transition
to environmentally
sound ULAB
recycling with

the remediation

of previously

contaminated sites.

Informal sector

Addressing the informal sector’s role in ULAB
recycling must ensure the economic and social
implications are fully considered. The informal sector
has inherent strengths when activities are restnicted
to battery collection. lts high collection frequency
solves the storage problem faced by the retailers,
one of the major causes of non-compliance.

Informal sector collactors can often pay higher prices
for ULABs than formal sector recyclers can pay
hecause their operating costs are lower, including
lower wages and no environmental or overhead
costs. The regrettable consequence of this trade,
however, is that these batteries are often then sent to
informal smelters. ultimately the major sources of the
environmantal pollution. The recycled iead resuiting
from this process is finally sold to local battery
manufacturers, assemiblers and reconditioners,

The price disadvantage in sourcing used batteries is
a significant factor in formalized {licensed) recyclers
and smelters having an inadequate supply of
ULABSs to operate competitively,

Cleaning up contamination

The enormity of the contamination from informal

or otherwise unsound ULAB recycling that has
already occurred highlights the obligation to couple

a transition to environmentally socund ULAB recycling
with the remediation of previcusly contarminated sites.

Communities that are already contaminated by
poor-performing smelters will remain contaminated
without adequate remediation. This will create
exposures for generations to come, perpetuating a
cycle of intergenerational poverty.

Lead remediation projects in both low- and
middie-income countries, which include long-term
monitoring and oversight to ensure that these
areas are not disturbed in the future, have been
shown not only 1o reduce exposures to lead and
decrease the associated tlcod lead levels, but
have also proven cost-effective using YWorld Healih
Organization metrics.

Solutions to these challenges exist and are
described in this document. Indeed, industry and
policy-makers can take straightforward, affordable
and profitable steps nght now.

Optimizing battery usage

Around the world, people use LABs for tasks they
were not designed to perform. For example, in
some low- and middle-income countries. as many
as 40% of the automative LABS in circutation are
used for domestic power storage. An automotive
battery will typically last two years in the home,
Alternatively, deep discharge LABs ars designed
specifically for such use and can prowde 51¢ 15
years of service in the home. The selection of the
appropnate battery for the task at hand can reduce

Conseguances of a Mobile Future 5



the turnover of LABs and conseguently the total
volume that is recycled annually. Other alternatives
are alsc possible, such as second-use electric
venicle lithium-ion {Li-ion) batteries or other battery
chemistries designed and deployed for affordable
hattery applications in mini-grid and off-gric
solutions in fow- and middle-income countries In
areas so far lacking access te electricity.

Key recommendations include:

1.

Assess existing national ULAB recycling markets
to understana their scope, roles, incentives and
impacts on the economy, and to faciiitate the
design of a tailored national response.

Develop and implement national policy and
reguiatory drivers that ensure that battery
producers are given significant responsibility
- financial andsor physical — for the treatment,
recycling or disposal of ULABs.

Create economic and social policies aimed

at shifting the market forces to ensure used
batteries stay in the formal supply chain. These
include battery deposit systerms and taxes/
subsidies to influence the market for ULABs.

Consider an appropriate division of labour
between the informal and formal seciors
50 that certain non-smelting activities may
be conducted by the informal sector, such
as waste callection and sorting, while other
activities, such as battery breaking and
smelting, are limited to the formal sector.

Reguire informal recyclers to relocate to
industrial estates and upgrade their operations
to join the formal economy and adhere to
regulatory standards, or enforce regulation

to close them down and remediate any
contaminated land.

Estabilish an effective regulatory framewaork

that ensures that fermal ULAB recycling
facilities are licensed and operate to acceptable
enviranmental and health and safety standards.
Sites should be audited and permits only issued
when the standards can be achieved. Licensing

7.

or permit conditions must stipulate what the
facility should do to mitigate fugitive and point
source lead emissions. as well as workplace
exposures. and a regular monitoring process
should be agreed and followed to ensure that
the site continues to meet any pre-agreed limits.
in additior, adopting regulations prohibiting the
bulk sale of ULABS to recyclers other than those
with a valid license or permit is needed.

Establish regulatory requirements for battery
rmanufacturers to encourage the adoption of
responsible sourcing practices, so that any lead-
containing raw materials they require are only
procured from recyclers who meet acceptable
environmental and health and safety standards.

In low- and middie-ncome countries where
formal recyclers are unable to compete with
informal recyclers, address the competitive
disadvantage of formal smelters by reducing the
tax on ULABs. It is also necessary to establish
a refundable tax on manufacturers so the price
paid for ULABs to formal recyclers is greater
than that paid to the informal sector, Finally,

the impontation of lead, along with a rigorous
regulatory systemn, to increase the use of formal
srelters, shoukd be permitted.

Promote in-country recycling in countries

with existing national standards that ensure
environmentally sound recycling consistent
with the Basel Convention. This gnables the
profitability of responsible local recyclers, rather
than encouraging exports to other countries,

It is criticat to support the formalization of
recycling rather than encouraging the informal
sector to collect, break and selt the ULABs to
foreign interests.

10. Establish a dedicated funding mechanism to

1.

identify and remediate former ULAE recycling
sites that are contaminated with iead, focusing
on sites adjacent to rasidential areas.

Educate communities about how to select

apprepriate batteries for energy access and how
to retun used batteries safely and respansibly.
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1 Closed loop recycling:
Benefits and

known challenges

The LAB is the gold standard for a circular
economy as nearly all its spent materials
can be used to manufacture new batteries.

Conseguences of a Mobile Future 7



FIGURE 1

Transportation

The same network that distributes
new batteries also safely collects and
retums used batteries for recycling

The Basel Convention Secretariat's technical
guidance on LAB recycling states that, ~.., lead
can be infinitely recycled, rendering a LAB an
outstanding candidate for a sustainable product”.”
As a circular economy is one where products are
recycled to new products while minimizing waste
across the renewal process, management systems
for LABs have optimized this circular model
through the closed-loop system. Old batteries
efficiently and economically become new batteries
to be used and eventually recycled again.

One of the greatest advantages of LAB technology
over competing chernistries. besides cost, is

its high degree of recyclability with an efficient
infrastructure capable of capturing and recycling
the batteries at the end of their useful life.
Compared to other battery chemistriss. LABs are
straightforward, consisting of lead-based cathodes
and anodes and a sulphuric acid slectrolyte housed
in a polypropylene case. This simplicity has allowed
a high degree of standardization within the industry
and enabies the batteries to be fuily recycled to
produce new raw materials that have applications
in several industries.

A major benefit to recycling LABs is their economic
efficiency. The use of recycled materials reduces
the ecological impact of lead battery production
by nearly 50%." The LAB is the gold standard

for a circular economy as nearly all the materials
recovered from spent batteries {lead metal and
lead compounds, plastics and acid) can be used
to manufacture new batterigs. In many regions, an
extensive network of companies performing high-
quality collection and recycling exists, ensuring
that nearly all batteries are collected at the end

of their life, The closed loop recycling process
reduces cradle-to-gate battery production energy
and greenhouse gas emissions as fewer virgin raw
materials are needed.®

As part of their recommendation to the European
Cornmission, the Oko-Institut and Fraunhofer
Institute concluded, “Under the strict legal
framework and long-term industry application.

the environmental impact associated with [the] life
cycle of lead-acia batteries can be considered very
low. ... At least in the industrialized countries, a
proper collection and recycling system enabling a
high collection and recycling rate of lead from these
batteres is in place.™

Brief overview of recycled products from lead-acid batteries

Ay

At the recycling facility, used
batteries are broken apart and
separated into components to
begin the recycling process

Plaztin

Plastic pellets recycled from
batiery cases and covers are
used to mandfacture new
cases and covers

Crush the case
and covers

Plastic pellets

New battery covers and
cases are manufactyred using
recycled plastic pellets

Eimcte

Lead ingots recycled from
battery grids, other battery
parts (e.g. posts and
terminals) and lead oxide
are used to manufacture
lead for new grids, parts,
and lead oxide

Metal grids

Lead ingots

New battery grids are
manufactured from
recycled lead. Recovered
lead oxide is also used in
new battery manufacturing

i Do Electrolyte: Option 2

Sodium sulfate crystals
separated from used
electrolyte {dilute sulfuric
acid) are recycled and sold
for use in textiles, glass and
detergent manufacturing

At some recyclers, used
eletralyte is reclaimed and
reused in manufacturing
new batteries, At others, it
is neutralized and managed
according o federal and
state water permits

Neutralize
electrolyte ———
Sodiurr suifate A Or f"%:""
crystals d‘-* <
Electrolyte is  Eectrolte is
) neutralized chemically
and sent to treated and
a water reused
treatment
plant

Glass, lextiles, detergent

(450

recycled materials

New batteries are recyclable
and comprised of previously

Source: Basad on Battery Council International, "How a Lead Battery Is Recycled™. 2020, htips:/‘batterycouncilorgrpage/Batrery Recycing

faccessed 24 November 2020).
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Lead can he infinitely recycled, rendering a lead-acid battery
an outstanding candidate for a sustainable product.

Baszl Carmentor Traning Manual Natiznal Managemet Plars

o Usedd Lead Acid Sattenss, 2004

The success of these collection programmes hinges
on lead’s intrinsic economic value, coupled with

an effective regulatory framewaerk that ensures that
workers and the environment are protected from
the metal's adverse effects. As a result. the Basef
Convention concluded that the economic viability of
recycling systems will depend on the following:

- The market price of the recycled versus
unrecycled lead

— The availabiitty of sufficient ULABS to supply a
recycling centre

- The cost of collecting and storing ULABs

- The caost of transporting ULABS to the
recycling centre.

These economic dynamics work well when they

are supported by necessary legislative controls

that establish clear requirements for operations
employed in all the Iife-cycle stages of the lead
hattery. Used lead hattery coltection. transportation,
hreaking and recycling must be regulated. This

ensures that the economic advantages incorporate
necessary ervironmental and cccupational exposure
controls that acknowledge the toxicity of lead.

Lead is a valuable commaodity tor which there

is significant dermand but, in low- and middle-
income countries without strong regulatory
controis, a large number of ULABs are being
handied in informal or illegal recycling coerations,
leading to a significant degree of emvironmental
degradation and lead poisoning in workers and
surrounding populations. In these countries,
also, even licensed operators may fail to adopt
the necessary environmental and human health
exposure controls, due to ineffectual site permitting
and licensing by regulatory authorities.

In addition to realizing the value that ULAB
recycling adds to a country’s sconcmy. the benefits
of developing a closed-loop system for ULAB
recycling becomes particularly clear when the full
heaith, economic and environmental impacts of
unsound and informal recychng are understood.

To create such a closed-loop system, policy and
technical action must be taken.
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Health and economic
impacts from informal and
unsound ULAB recycling

It is not uncommon for children living
close to informal ULAB recycling sites
to have high blood lead levels.
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@ Overall, the
economic loss from
childhood lead
exposures in low-
and middle-income
countries was
already estimated
to be 5977 billion
or 1.2% of global
GDP in 2011.

FIGURE 2

Leact has tong been recognized as a developmentai
and cumulatve toxicant that affects the central
nervous system . especially the developing orain,
which makes chitdren particularly at risk. At

high levels of exposure. tead can cause comas,
convuisions and even death. At lower levels. lead
can affect children's brain development. resdlting
in reduced inteligence and negative behavicural
changes. The World Health Organization has
concluded that no level of lead in the Blood of
chiidren is safe.

No universally agreed threshold for what constitutes
“lead poisoning” exists. In the United States.

the Centers for Disease Control and Prevention
recommends that children vatn the highest 2.5%

of blood lead levels in the nation receive exposure
intervention and case management to identity

and mitigate lead’s negative effects. In the United
States, that currently equates to a blcod lead level
“reference value” of 5 pg/dle. -

A recent assessment by the institute for Health
Metrics and Evaluation (IRME:, drawing on the data
set of thewr 2019 Glebal Burden of Disease study.
estimates that. on a global hasis. approximately

one-third of all children (815 million children) have
blood fead levels above S pgrdl.  This estimate s
substantiated by a second independent analysig
of blood lead levels amony chifdren in low- and
middle-income countries that finds 631 million
children in these countries have biood lead levels
above 5 ug/dL. -

It 1s not uncommon for children living close to
informal ULAB recycling sites to have blood
lead levels that are 10 tnes higher thar the US
threshald for intervention.

Overall, the economic loss from childhood lead
exposures in low- and middle-income countries

was already estimated to be $977 bilion or 1.2%,

of global GDP in 2011. In Africa. the GDP loss is
estimated to be more than 4%. * This estimate only
captures productivity losses and does not account
for other costs, such as healthcare spending on
associated diseases or lost tax ravenue from untaxed
informal recyclers. While these economic costs are
not all asscciated with battery recychng. the fact that
informal ULAB recychng is a significant contributor to
these underlying exposures is well established.

Economic impacts from lead exposures by GDP loss

Source: New York Unwersity

0% -299% @ 200%-499% @ 500%-600% @ 7.00%-8.99%

N Grosaman Soncat of Mediz ns, "Econormrizc Costs of Chidhood Lean Exposure n Low- & Mddle-Inceme Coontres™. 2013,
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Mitigating negative
impacts from informal
lead-acid battery recycling

The number of informal ULAB recycling
sites has been estimated to be between
10,000 and 30,000 globally.




@ The waste
streams generated
by informal

ULAB recyclers
present a range

of hazards. From
a human health
perspective, the
dominant hazard
is the lead itself.

Image: Pure Earth

The terms “informal sector” and “informal economy”
are used to describe the unregulated. unlicensed and
often ilegal economic activity within an economy. The
informal sector includes undocumented labourers,
street hawkers, sellers of banned produces, and
other small to medium-scale industries operating
outside of the law. At present, the informal sector is
estimated to account for about 20% of giobal GDP
and about 30% of global employment.™

While informal economies provide valuable
oppartunities for fow-income and marginalized
popuiations, ULAB recycling is simoly too
dangerous for it to be conducted outside of
licensed, regulatec and environmentally responsible
facifities. The eguipment, sanitary controls,
standardized processes and monitoring necessary
to prevent occupational and public exposures to
lead are not available in informal operations: they
are typically simple, clandestine operaticns that use
crude processes and equipment.

The demand for LABs has grown rapidly in the 21st
century as vehicle cwnership and power storage
needs have expanded. Today, as many as half

of the ULABs used in fow- and middle-income
countries are recycled in the informal sector. As

the demand for batteries increasss. the number of
informal recyclers likely increases at the same pace.,

The number of informal ULAB recycling sites has
conservatively been estimated to be between
10,000 and 30,000 globally.* Informal ULAB
recycling usually takes place in residential
backyards. rural lets or unplanned and unregulated
industriaiized areas. The typical informal recycling
crocess is as foliows: the used battery cases

are brcken open using a machete or axe. The
electrolyte is dumped on the ground or into a
drainage canal or sewer. The lead plates are

removed by hand and aiso dumped on the ground.
Separators are thrown into a pile and are later
either disposed of in unofficial dumpsites or taken
to a municipal landfill. The lead plates are placed

in a hole and metted using a heat source, such as
a propane torch. impurities are scraped from the
top of the molten lead, which is then scooped out
and poured into mouids to be sold to refiners and
battery makers.

The waste streams generated by informal ULAB
recyclers present a range of hazards. From a
human health perspective, the dominant hazard

is the lead itself. Lead dust is released on-site
through the breaking and separating of the battery
components and is released into the air when the
iead components are melted. Lead dust released
directly on-site migrates to nearby communities on
workers' clothes, in hair, on shoes, on vehicle tyres.
through storm water run-off, by the wind and by
the off-site disposal of contaminated waste. Lead
dust and vapours released during melting rises into
the air and generally falls back on the ground within
several hundred metres of the source.

The electrolyte, which in LABs is sulphuric acid and
is also contaminated with lead, is typically disposed
of an-site in the manner described above, posing
the risk of groundwater contamination. The lead-
contaminated separators have no immediate

value and are generally either crudely incinerated
on-site {such as in a metal barrel). This process
produces significant smoke and lead emissions.

If not incinerated, they are disposed of in informal
dumping grounds or municipal landfills.

In more efficient operations, the dividers are
washed to recover the fead cn them. But they are
oftern washed by hand. presenting opportunities
for further lead exposures.
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Where informal recycling operations have been
closed down or informal recyclers have had

to move them quickly to evade detection, the
contaminated separalors are often left on-site
in a pile, along with lead-contaminated soil.

Before designing national policies and interventions
aimed at restructuring the ULAB collection

and recycling market, it is recommended that
governments first conduct an assessment of

the scale, roles, processes and relationships

that exist and drive the ULAB marketpiace.
Recommendations for how to conducet such an

assessment are descriced in detail in the “Training
Manual for the preparation of national used tead
acid batteries environmentally sound managerent
plans in the context of the Implementation of the
Basel Convention”, published by the Secratariat
of the Basel Convention and the United Nations
Environment Programme, '

After such an assessment is made, policy-makers
and industry can begin taking distinct steps to
create safer and more formalized ULARB recycling
industries. These steps are to.

Step 1: Create alternative livelihoods for informal ULAB recyclers

The potential loss of fivelihoods from the ULAB
recycling market’s increased formalization could
create stiff resistance among informal operators,
making it difficult to implement or enfcree proposed
changes. A potential foss of livelihood could
incentivize them to take additional steps o hide
their work. For this reason, creating an attractive
alternative to informal recycling will likely increase
the acceptance of new systems.

One strategy to engage the informal sector and
take advantage of its strengths is to encourage

Used Battery

aLn #LASTIC

CASES PELLETS

informal operators to collect used batteries and

to facilitate their work, particutarly in areas that
lack formal collection processes and centres, This
could be particularly beneficial in remote areas or
areas far from formal sector recyclers. Care should
be taken to ensure that collected batteries are
returned to formal sector recyclers/smelters. in
many countrigs. the informal sector already serves
as the primary channel through which batteries are
collected. This is the case in Bangladesh, where
urban scrap collectors known as feriwvallas collect
and sell used batteries.

 —
Maimi—

Mew Battery

e

—

Niw PLASTIC
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Step 2: Relocate informal ULAB recyclers to industrial estates

and formalize operations

ULAB recyclers are often located within residential
areas, presenting risks to area residents. In a few
cases, governments have ailocated industriat

land for informal small-scale operators to clister.
This approach potentially mitigates the active
contarnination of residential environments by siting
recyclers at an adequate distance from where
people live. Once the industries are clustered,
incremental improvements in the equipment and

processes at the new site can and should he
introduced to mitigate off-site contamination and
improve worker safety.

Nevertheless, informal ULAB recycling is never safe.
If a relocation strategy is implemented, it should
only be viewed as a temporary risk-reduction
measure on the path to more systemic changes
that keep ULABs within the formal supply chain.
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Step 3: Remediate contaminated sites

Contaminated sites need to be remediated or they
will continue to poison local residents for many
decades. Aercsols containing lead from ULAB
smeiting fall to the ground and can remain in the
top 2.5 cm of soil iIndefinitely. creating exposures
for generations to come and perpetuating & cycle
of intergenerational poverty.

The perception, particularly in fow- and middle-
income countries, is that environmental remediation
projects are prohibitively expensive and complex and
are generally out of reach for resource-constrained
governments. While this prohibitive cost may be

accurate for scme chemical contamination challenges,

it is not necessarily the case regarding lead.

Lead risk-reduction projects have been completed
in countries of all income ievels around the

world, using local materials, local equipment.

local labourers and local managers. and with
budgets that are appropriate for local municipal
governments. Remediating lead contamination
can be done well and inexpensively. In some
circumstances, the remediation invotves a cap.

or impermeable surface, which leaves lead
contamination below the cap protected. However,
long-term protection is dependent on ensuring that
a monitoring and oversight programme is in place
to guarantee that these areas are not disturbed

in the future, resulting in the recpening of exposure
to the lead.

Lead remediation projects in low- and middie-
income courtries have been shown not only to
reduce exposures to lead and lower associated
blood lead levels, but have alsc proven to be cost-
effective based on metrics deveicped by the World
Health Organization.

The enormity of the contamination fram informal or
otherwise unsound ULAB recycling that has already
cccurred highights the fact that transitioning to
environmentally sound ULAB recyciing will not be
sufficient to sliminate the associated health impacts.
Such efforts must also be coupled with work to
remediate the many thousands of communities that
are already contaminated and will stay contaminated
for generations without proper interventions.
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Policies and tools to
increase formal recycling
rates and reduce risks

The goal of battery collection and recycling
should be to keep LAB recycling/smelting
out of the informal sector.
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Tre goal of structural reforms to battery collection
and recychng systems should be to keep lead
battery recycling. smelting out of the informal
recycling sector as well as 10 nnprove the
environmental and bealt and safety performances
of formalfregulatad recyclers. Howsever. assistance
to formalize the informal sector is important 1o
transition workers to formal sector employment.

The relationship between the formal sector battery
recyclers and the informal sector varies by country
and region. It is influenced by local economic
conditions. social frameworks. cultural norms,
regulatory and enforcerrent mechanisms and
ather factors specific to the location. Nevertheless,
there are sufficient similarities in the fornal-informal
relationship that certan pohoy tools are broadly
applicable and practical r fow- and middle-income
countries worldwide.

Extended producer requirements for

battery manufacturers

According to information published by the European
Commission. “Extended producer responsibility
{EPR) can be defined as ‘an environmental poticy
approach in which & producer's responsiDiity for a
product 1s extenced to tne post-consumer stage

of a product’s Ife cycle . . it is] a potertial polcy
tool for increasing recyclng in areas where market
tactors do not otherwise financially incentivize
collection and recycling.”  In practice, EPR implies
that "producers take over the ... responsibifity for
collecting or taking back used goods, for sorting
them and for their eventual recycling”.’* Such
responsibility may be merely financial or may invoive

organizational measures. such as the developrnent
of separate collection agencies.

These responsitilities are 1o ensure that the products
are efficiently collected at the end of their life and
returned to a licensed. high performing recycler,
collecting the data necessary to determing collection
rates and comphance with any EPR collection targets.

In the case of lead battenes, EPR schemes already
operate efficiently in several regions, and recovery
schemes are typically inanced by revenues from
recycled materais. meaning that no financial
contribution from battery oroducers is needed.

Battery deposit and refund systems

Tz incentivize customers to return ULABs

to retailers so they can be transferred (o
environmentally sound recyclers, many countries
allow or require retailers t0 collect a deposit from
customers when a new battery is purchased. This
deposit 1s tnen retunded 1o the customers when
they return a used battery. which 's tymcally at the
time of purchasing a replacement bhattery. In the
United States, this deposit is typically between $5
and $15 per battery.

Many states have adopted model legislation created
by the Battery Council [ntermational that requires
retailers to collect a deposit of at least $10 on all
batteries sold. which is refunded to customer if

they return a2 ULAB within a certam time frame.

The legislation also makes it llegal for consumers

or refailers to dispose of a lead battery i+ a landfill,
or to provide a used lead battery to informal

Consequences of a Mokile Future 17



@ One potential
tool to change this
market dynamic

is a battery fee
imposed on buyers
that is transferred
to formal sector
recyclers once they
prove that they
have purchased
and safely
recycled a ULAB.

BOX 1

collectors or recyclers. This has been the backbone
of the 99%; recovery level of ULABS, coupled

with regulatory mandates requiring the direct
respensibility of managing and transporting end-of-
life batteries to licensed recyclers. These depost
systems are also used in European countries,

Employing battery fees to keep ULABs out of
the informal sector

Onre of the primary challenges with reducing
informal battery recycling is that informal recyclers
can often afford to pay more for used hatteries
than formal sector cperators. Formal sector

battery recyclers have a hgst of costs that do not
exist for informal operators, such as taxes: capital
costs for equipment, paliution and employee

health controls; higher wages: benefits: and other
forms of overhead costs typical for a licensed and
regulated company. Informal recycling operations.
on the other hand. usually operate as unregistered
businesses. employing unskilled labourers who use
the most basic equipment in dangerous conditions,
and have limited occupational health, safety or
environmental abatement controls, Because of therr
low overbead costs, they can afford to pay more for
ULABs from the retaiters than the formal recyclers
while still making a profit,

One potential todl to change this market dynamic is
a hattery fee /mposed on buyers that is transferred
to formal sector recyclers once they prove that

GST collection on scrap lead-acid batteries

Abolishing the GST on the formal sector
increases government revenues.

The formal sector, with its capacity to process
used lead-acid batteries (ULABs) in a clean
manner, is at a market disadvantage for buying
scrap battenes, as it must pay a goods and
services tax (GST). The informal sector does not
pay this tax and can thus purchase scrap at higher
rates. The consequences of this are enarmous:
more toxic lead released intc the environment.

Removing the GST for ULABs would level the
playing field. While at first glance it seems that this
would deplete government coffers, it would in fact
add to revenues. The end product, lead ingots,
also avoid GST in the informal sector. if all ULABs
were to go to the formal sectaor, which would

pay GST on lead ingot sales alone, overall GST
collections would rise.

Example: $10.000 of scrap batteries, processed
into 515,000 of lead ingots, GST at 15%.

they have purchased and safely recycled a ULAB,
The additional income from the receipt of this fee
should, in theory. increase the amount that formal
sactor recyclers can pay for ULABs. This type of
economic pahcy tool must be carefully structured

to provide the appropriate level of incentive to the
formal sector to bid more for ULABSs. It should alse
be administered carefully so that formal sector
operators only receive the income from the fee/tax if
they actually purchase and safely recycle a ULAB.

Taxes must be introduced carefully to ensure that
they encourage and support the formal high-
performing recycler. For example, it has been found
that the introduction of goods and services taxes
1GSTs) or sales taxes on ULABS can inadvertently
encourage sales to the informal sector. The removal
of such & tax in Brazil has been seen as one of the
main reasons why this country has been abie to
decrease reliance on informal recyclers in the lead
battery value chain.

An emerging fool is battery traceatility technology
that can track each battery from sale to return ta
recyclng. The Global Battery Alliance is developing
a “batiery passport” that ams to track batteries
throughout their life cycles. China has recently
established rules requiring pattery tracking
focused on ensuring compiiance with end-of-life
management requirements, eliminating the role of
the informat sector,

Current circumstance:

- Half of the ULLABs go to the formal sector and
haif go to the informal sector.

-~ The tax is charged on both the purchase of
ULABs and the sale of lead ingots, for the
formal sector only.

GST collections:

Inforral sector: $0

Formal sector: 55,000 x 15% + $7,500 x 15% =
51,875

New arrangement:

— No tax is levied on the purchase of ULABs,
enabling 90% to go to the formal sector. thus
shifting 90% of ingot production and sale to the
formal sector {valued at $13,500).

— The tax on ingots remains.

GST collections:

Informal sector: $0

Formal sector: 39,500 x 0% + $13,500 x 15% =
52,025

Result: an 8% increase in GST.
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Responsible sourcing practices

Battery manufacturers snould be encouraged

to adopt respeonsible sourcing practices to
understard the provenance of any lead-containing
raw matenals purchased i ther supply chain.
These responsible sourcng practices should
include undertaking appropriate due dligence
enguires 1o ensure that approved suppliers meet
national legisiative requirements and that any
recycled battery materials procured have been
produced and transported according to the Basel
“Technical Guidelines for the Environmentally Scund
Management of Waste Lead-acid Batteries™.

Manufacturers should use ther influence to
strengthen environmental and health and safety
performances in ther suppliers’ operations

with a focus on supgporting efforts to minmize
workplace leag exposures and any emissions
Into the environment. An audit or assurance
programme should be established for key
suppliers. Manufacturers should exit relationships
with suppiiers that continue to fail to meet agreed
standards after reasonaple effarts have been made
to encourage 'mpravement in their environmental
and health and safety performances.

Discourage transboundary shipments of ULABs
where existing nationzl standards ensure
environmentally sound recycling

The financial viability of environmentally sound
natonal ULAB recycling schemes can be
threatened where unrestricted transboundary
shipments are perrmitted to other regions.
Unrestricted transboundary trade n ULABs

can both encourage the prolferation of informal
recyclers and undercut the profitability of the formail.
regulated sector in the country of ongin,

In-country recycling should be promoted in
countries with existing national standards that

ensure environmentally sound recychng consistent
with the Basel Convention. This enables the
profitability of responsible local recyclers, rather
than exporting to other countries. [t is critival to
support the formalization of recycling rather than
encouraging the informal sector to collect, break
and sell the ULABS to foreign interests. Regulatory
and economic drivers should be developed to limit
this practice so ULABs stay in the couniry of ongin
where the environmentally sound recyclers’ national
capacity is sufficient to meet demand.

Public education on alternatives for energy
access applications

Around the world. people use LABs for tasks
they were not designed to perform. For example,
in some low- and middle-income countries,

as many as 40% of the automotive LABs

in circulation are used for domestic power
storage. When used in the horme, LASBs are
often discharged to zero charge. Automotive
LABs are not designed to he discharged to
zero. and doing so can shorien the useful life
of the pattery. For this reason. an automotive
battery will typically last two years in the home.

Alternatively. deep-discharge LABs are cesigned
specifically for home use and can provide 5t 15
years of service In the home. The selection of the
approprate battery for the task at hand can reduce
the turnover of LABs and consequently the total
volume that is recycled annually.

Lead-free aiternatives, such as second-use

electric vehicle Li-ion batteries. may be suitabie for
servicing mini-grid and off-grid soiutions in low- ang
middie-income countries in areas lacking access to
electricity, However, care must be taken to ensure
that safe and environmentally responsible routes for
recycling these products are available; today such
recycling faciities generally do not exist,
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BOX 2

National regulations on lead-acid batteries in Brazil

Before the development of Brazil's ULAB model,
the majority of post-consumption LABs were
improperly discarded and processed by ilegal
smelters, who possessed no license and had no
legal authorization to perform such activity.

Processing by illegal smelters prevented

major praducers from recovering ULABs' lead
components, and allowed smaller players to
purchase lead back from illegal recyclers at a
reduced price, affecting the market dynamics.
This situation caused lead to cost less and be
more readily available for smail- to medium-sized
industries, whose concerns with legal issues were
not as strict as the larger players.

The implementation of Brazils national regulations
made it mandatory for all processes invelving
extraction, utilization and recovery of lead
components to be controlled and reported by

the battery manufacturer, leading to a more
upgraded industry, greater control and significantly
lower environmental impacts. These regulations
also favoured the slimination of illegat smelters,
transferring the lead reclaiming process exclusively
to legal, controlled organizations. These national
regulations instituted the limits for lead, cadmium
and mercury in batteries produced or sold in

the country, and defined the standards for LAB
management and disposal .-

The implementation of the reverse logistics
process (see Figure 3) made it mandatory for
retailers to collect and send back all used LABs to
distributors, and for distributers to divert ULABs to
legal smelters appointed by the manufacturers.

The reguirement for envircnmental licensing of
ULABs' transpertation activities was exempted,
given that batteries kept their core and were
handled only by trained drivers with the proper
certification. which created the regulation for the
transportation of hazardous materials. This made
it viable to collect ULABs and cores all over the
country and transport them through different
states to the recycling facility without involving
bureaucracies or added costs.

Manufacturers of LABs would only be allowed
to process ULABs and/or purchase lead from

recycling processes from legal, environmentally
licensed smelters. It also determined that
manufacturers would be responsible for annually
reporting the volume of LABs produced, the
volume returned from final customers, the valume
of ULABs processed, and the lead recouped by
the smelters.

Applicable taxes on ULAB cores/parts were
exempted to promote the frictionless adoption
of the intended recycling/reverse logistics
programme. As higher volumes of LABs were
produced or retailed due to the higher quantity
and lower cost of reclaimed lead, the overall
tax revenue increased.

Brazil's standardization institute (INMETRC)
defined industry requirements, aligned with
giobal standards, to assure that LABs were being
produced, tested and certified, favouring the use
of recycled lead in the process.”

While the global secondary production of

lead accounted for 54% of the refined lead
production in 2007, in Brazil this number was
close to 70% and was projected to reach up

to 90% by 2020. This model staunched tax
revenue loss due to the previously high volume
of lllegal activities, and it also eased government
control on activities for lead’s entire value chain
as the obligation to report all steps of the
process transferred over to the manufacturer.

- Government of Brazil, Ministry of the Environment,
National Environment Council (CONAMA, Resciution
<01/2C08 of 4 Novernber 2008,

4 Government of Brazil, Ministry of Developmen!, industry
and Foreign Trade, National Institute of Metrology, Quality
and Technology {INMETRO), Ordinance 299/2012 of

14 June 2012, "Conformity Assessment Requirements
for Lead-Acid Batteries”, htto- wasne intmetrg gosior
leqislacag/rtac pdf RTACJ0 1823 pdf (accessed 27
November 2020).

" FecomercioSP, “Lead Acid Batteries™. 2017,
ST projelo-especla

ntips e fecomeens

cgshoa-reersa bater Ss-de-chaumibe-aoido
{accessed 27 November 20201.
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Technical guidelines
to improve formal
ULAB recycling

An effective regulatory framework must ensure
formal ULAB recycling facilities are licensed
and operate at acceptable standards.
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FIGURE 3

Source: Prouidad by Broe
Wils~~ Intarnat onal Laad
ASH0CIANION

Notes:
I AB ~ lead-az:d patten,
ULAB - used iead-acid

ottern,

EPR - extenced producer
rezSONSI ity

Ph — leacd

Even formal recycling operations can pose
significart health risks to employees and local
commurities. Authonties must take responsibility for
establishing an effective regulatory framewaork that
ensures formal ULAB recycling facilities are licensed
and operate at acceptable environmental. health
and safety standards.

Sites should be audited by regulatory authorities
and permits only issued when the standards can
be achieved. Licensing or permit conditions must
stipulate what the facility should do to mitigate
fugitive and point source lead emissions. Workplace
exposures and a regular monitoring process should
be established, with follow-up to ensure that the
site continues to meet any pre-agreed limits.

Reverse logistics for the retrieval of ULABs
The aclivity to guarantee the safe colfection of
ULABs is best orchestrated through the tattery
manufacturers themselves through reverse
logistics. Manufacturers should anticipate their
batteres being recycled and returned to them and
should create pathways to allow for this process.
This can be achieved by linking deposit refunds,
regulatory mandates for safe management. and
transport cr effective EPR programmes. This
process allows maximizing the benefits of the
circular economy regardless of whether LABs
are manufactured domestically or imported.

Closed loop reverse logistics of used lead-acid batteries collection

Closed Loop EPR __ Pbingots LAB
LAB Importers ULAB Recycler " Manufacturers
uLAB i f
; | ULAB LAB
__ | LAB_ Importers’ LAB _ ULAB  ——— | AR Distribution -
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i T LABSales -
————————— —_— —
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Processing and separating the

ULAB compenents

Welt designed and operatea ULAB breakers will
separale the compenen's and produce:

- (lean. washecl polypropylene chips
- Clean. washed separators

- Battery paste that is not dry enough for the
furnace, but not 30 wet that it is "soup”

- Clean battery grid metallics.

A Hammer Mill breaker is the most effective
method of disassembling the ULAB. No other
method of breaking a ULAB. either manually

or using a battery saw. can provice the level of
component separation obtained from a ~tammer
Mill breaker,

Air pollution control

As outlined in a Commission for Environmental
Cooperation report. "All stages in the secondary
lead recycling process can result in the release of
gaseous or particulate emissions. either as point
sources through stacks or as fugitive emissions”™:-~

- Stack emissions: Exhaust gases from a
smelting or treatment process. typically
emitted from a smokestack

—~ Fugitive emissions: Untreated emissions that
result from material handling, vehicular traffic,
wind ercsion from storage piies. storm water
run-off and other uncontrolled sources.

Fortunately, with stack emissions. lead dust
released from these sources can De scrubbed
from the air and processed back nto lead ingots.
Different technologies known for effective air
scrubbing areg:*

Fabric filter or baghouse systems

- Electrostatic precipitators (ESPs)

—  Wet electrostatic precipitators (WESPs:
- Cyclones

—  Ceramic filters

- Wet scrubbers

When properly fitted onto exhaust stacks, lead dust
poliutier can be signficantly reduced or stopped
altogether. To combat fugitive emissions. a few
simple practices can be employed. These include
regularly cleaning facility roadways. enclosing
ULAB storage and breaking areas, enclosing
furnace, refining and casting areas, and ensurng
that material storage areas are wet for dust
suppression and that vehicle wash stations are
available at the exit.

Solid waste management at ULAB facilities:
Slag, polypropylene and other solid wastes
As ULABSs are processed, various solid wastes are
created, from the siag produced through treatment
in the furnace to the disposed personal protective
equipment reguired to work in a facildy. Although
research is beng conducted on this subect. most
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® Exposure to lead
dust and fumes in
the workplace can
result in adverse
health outcomes
including, but

not restricted to,
effects on the
nervous system,
kidneys, blood
pressure, red
blood cells, male
fertility and female
reproduction.

siag is not currently recyclable. However, other waste
products. such as propylene plastics. cardboard and
other small plastics can be fully recycled.

Money can be made also from the recyzlable salid
waste. Polypropylene plastic peltets sell for up to
$5C0 per ton. once decontaminated from lead.” It
may be in the economic interest of operators, or in
the societal interest of policy-makers, to invest in
ways to pelletize recycled ULAB polypropyiene.

Treatment of the battery electrolyte

The neutralization of the battery electrolyte with

a suitable alkali and its subsequent discharge

from the site are unrecoverable costs and are not
environmentally or economically scund sglutions.
Often it is not economical to recondition the battery
electrolyte. The LAB uses commercial-grade
sulphuric acid. and ULABS vield diuted sulphuric
acid. Commeroially, this acid is relatively cheap,
especially when compared to reconditioning costs.
A far better environmental and economic solution
1s to either recondition the battery electrolyte or to
convert 1t Into a sateable product,

Some examples of what battery electrolyte can be

converted to are gypsum,. ammaonium sulphate and
calcium sulphate {lime). These products have more
extensive use in glass manufacturing. construction

and agriculture.

It is critical that companies selling these products
from the ULAR recycling process have adequate
quality control processes in place to ensure that
they do not contain harmful levels of lead.

Employee health and safety

Exposure to lead dust and fumes in the workplace
can result in adverse health outcomes including.
but not restricted to, effects on the nervous
system, kidneys, blood pressure. red blood cells,
male fertility and female reproduction, For these
reasans, it s critical that "employers make a
suitabte and sufficient assessment of the risks to
the health and safety of their employees” created
by the work.?* This evaluation should determine
whether the exposure of any employees to lead is
liable to be significant. It should then identify and
implement the measures to prevent or adeqguately
control that exposure. recording the significant
findings of the assessment.

An effective programme to reduce employes lead
exposure snould include the following:

- Estabhbshing occupationat health standards, such
as workplace air imits and biological limit values

- Prowding training and education and enforcing
personal hygiene practices

- Controling arborne dust/fumes through
effective engineering and administrative controls

- Using appropriate personal protective
equipment. and facilities to clean and rmaintain
all equipment issued to employees

-~ Maintaining a frequent and thorough
housekeeping schedule for the facility

- Prowding clean and lead-free welfare (e.g.
showeringt and canteen facilities

— Providing regular health surveillance and
feedback of the resuits to employses

- Removing employees from exposure if blocd
lead levels approach a target value.

The international Lead Association has preduced
10 Gelden Rules that if followed will ensure
reduced occupational lead exposure during
tead battery manufacturing and recycling:=

1. Plant workers must wear the designated
clothes, provided by their employer, in

the workplace

2. Wear clean work-wear every day or shift, and
change during the working day if necessary

3. Wear the appropriate fit tested and properly
maintained respiratory equipment. and/or apply

the correct ventilation

4. Always shower after every shift and whenever
potential contamination risks have been high

5. Do not take work-wear home for washing
or cleaning

6. Adopt work practices that minimize or mitigate
cccupational lead exposure

7. Segregate work areas from administrative
oftices and eating areas

8. Ensure that eating and drinking areas are always
clean and lead free

9. Always wash hands and face and scrub nails
prior to eating at the workplace

10. Never smoke at work.
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Conclusion and

future trends

Government action is needed to
implement legislation and set and enforce
standards that properly regulate LABS.

The proolem of unsound LAB recycling praclices
in some low- and rmeuddle-income countries has
been recognized for decades. Regrettably. the
increased demand for energy storage solutions in
these regions has only exacerbated the problem
of environmental pollution, despite the resoluton
made at the third sessicn of the United Nations
Envirorment Assetnbly of the United Nations
Environment Programme » December 2017 to
promote the environmentally sound management
of ULABs. The number of nformal ULAB recyching
sites has conservatively been estimated to be
between 10.000 and 30.000 globally.

Recently. momentum to address lead exposures
resutting from unsound ULAB recycling has
increased in the global community. The 2020
report. The Toxic Truth: Children’s Exposure to

Lead Poiution Undermines a Generation of Future
Potential, pubhshed by Pure Earth and UNICEF. has
shed new light on the vast scale of the problem and
an proven strategies to reduce exposures.

The rew ininative, Protecting Every Child's Potential,
was announced n October 2020 by Pure Earth,
UNICEF and the foundation of the world’s largest
LAB maker and recycler Clarios. to create a
coliaborative platform te mebilize international
action and prevent children's exposures to

leac from unsound LAB manufactunng and
smelting as well as other goods that contain
iead. The partnership capitalizes on the three
organizations’ complementary expertise: the
assessment of lead exposures and rehabilitation
of contaminated sites. the promaotion of children's
health and nghts, and the safe manufaciunng
and responsible recycling of LABs.

A key aim of the partnership 15 to mobilize support
from the private, public and non-profit sectors to
accelerate action. This partnership represents a
promising step forward and could serve as an entry
point for other actors to meaningfully engage in
solutions to this challenge.

The task of agdressing this global crisis poses a
formidable challenge that will not be met overright.
Actions and interventions may need to occur
incrementally. and alwavs with the awareness of
local conditions and a concern for iivelihoods.
However. lessons learned from other regions of
the world where the safe recycling of lead batteries
forms part of a functioning circular economy can be
transferred. To make this sustainable. government
action 1s needed to implement legislation and set
and enforce standards that properly regulate the
safe manufacture. usage and. most importantly.
smelting of LABs.
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