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Executive Sum mary \z;l\jgrezd%)gyt(:r;ierzlgynical labeling of this trade with the ever-green

Electronic waste or E-waste is the most rapidly growing o _

waste problem in the world. It is a crisis not only &€ current U.S. system begins its path of failure before the
quantity but also a crisis born from toxic ingredieri$Cirgigs ever enter the marketplace. First, manufacturers
as the lead, beryllium, meactmjum, and brominatetgfuse to eliminate hazardous materials or design for disas-

flame retardants that pose both an occupational and¥iUkbRecond, government policies fail to hold manufacturers
mental health threat. But to dategidarsinent and ~ "esponsible for end-of-life management of their products.

consumers Thus, finally
have only consumers,
takensmall | . are t_h_e
steps to deal £ unwitting
with this recipients of a
looming toxic product
problem. abandoned by
those with the
This report greatest ability
reveals one g to prevent
the primary problems. Left
reasons why | With_ few
action to date choices,
in the United consumers
Stateshas readily will turn
been woefully$ to recycling.
inadequate. But it appears
Rather than that too often,
having to face® T s S . . Ao this apparent
the problem ' ' solution simply

squarelihe United States and other rich economies {§8t{j8dn more problems, particularly when the wastes are

most of the world’s electronic products and generat@?ﬂ%st of

the BAAste, have made use of a convenient, and until now

hidden escape valve — exporting the E-waste crisis tolfif2 0Pen burning, acid baths and toxic dumping pour
developing countries of Asia. pollution into the land, @id water and exposes the

men, women, and children of Asia’s poorer peoples to

Rather than having to face the E-waste problem poison.

squarelythe United States has made use of a
convenient, andtil nowhidden escape valve —  While there are many E-waste recyclers who espouse and

exporting the crisis to developing countries of ABf&gctice sincere environmental ethics and are trying to make
the most of poor upstream design, there are many others

¥t trade in E-waste is an export of real harm to thehpsegcycling” claims offer false solutions— recycling via
communities of Asia. The open burning, acid batéxspanddireadlyindirectly througérrdkdeed, informed
toxic dumping pour pollution into the land, air and weyelia@dndustry sources estimate that between 50 to 80
exposes the men, women and children of Asia’s peteent of the E-waste collected for recycling in the western
peoples to poison. The health and economic costd Sfitkisot recycled domebtitalyery quickly placed on
trade are vast and, due to export, are not born by ¢hstainer ships bound for destinations like China. Even the

western consumers nor the waste brokers who be@stfitnfentioned recyclers have been forced, due to market
the trade. realities, to participate in this failed system. They see that the

real solution is producer responsibility
The export of E-waste remains a dirty little secret of the high-
tech revolution. Scrutiny has been studiously avdi@wddbys realize that the obsolete computer we pay someone
the electronics indbgtgovernment officials, and by s¢@riake, in hopes it would be recycled, might end up in China or
involved in E-waste recycling. This often willful denigidae bttt far-off Asian destination. Although it has been a
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secret well-kept from most consumers, the export “gdigiooduntries. These operations are very likely to be
has been a common practice for many years. But ursd@risaysly harming human hea#tmounts of E-waste

nobogyot even many recyclers, seemed to know theAfgdal, both hazardous and simply trash, is burned or dumpe

fate of these “Mimdd SAvastes, or whatycling” in in the rice fields, irrigation canals and along waterways.
Asia really looks like. And it was clear that many did not want to
knowHopefullige evidence in this report will separate A free trade in hazardous wastes leaves the poorer
recyclers who believe in an environmentally superiorpedpies of the world with an untenable choice between
from waste brokers looking for a quick buck. poverty and poison — a choice that nobody should have
to make.
Informed recycling industry sources estimate that

between 50 to 80 percent of the wastes collectedEfaaste exports to Asia are motivated entirely by brute global

recycling are not recycled domestically at all, buteegomics. Market forces, if left unregulated, dictate that
quickly placed on container ships bound for destinaidasvaste will alwaydowntill” on an economic path of

like China. least resistance. If left unchecked, the toxic effluent of the

affluent will flood towards the world’s poorest countries where
It became increasingly evident that a field investigatiabevas cheap, and occupational and environmental protection:

long overdue. The Basel Action Network (BAN), a glebialad-equate. A free trade in haz-ardous wastes leaves
watch-dog network focused on toxic trade, with supfietdoarer peoples of the world with an untenable choice

member between poverty
organizations of [{ [} lr : and poison —a
another activist 1“‘““ h choice that
network, “Wast nobody should
Not Asia”, and B i i have to make.
the Silicoalldy SIS

Toxics Coalition (& ' It was in an effort
a coalition to counter the

unsustainable and
unjust effects of

advocating for &
clean and safe

high-tech free trade in toxic
industry wastes, that an
conducted an international
investigation thg treaty known as
provides the the Basel

Convention was
created in 1989.

basis for this
report and an

accompanying | And it was also
film. The for this reason
findings = 3 . that the Basel
documented in Conventionin

China, India aakdg®an should toll a loud alarm and sigi2®4 agreed to adopt a total ban on the export of all hazardous
clarion call for sweeping changes in U.S. national paliasesifrdm rich to poor countries for any reason, including for

practices. recycling.

Until nownobodynot even many of the reputable The Basel Convention calls on all countries to reduce their
recyclers, seemed to know the fate of these “Madex¢perts of hazardous wastes to a minimum and, to the extent
USAwastes in Asia and whextytling” there really possible, deal with their waste problems within national
looks like. And it was clear that many did not wartdiaers. Indeed, this is an obligation of the Basel Convention

know regardless of the level of waste management technology in the

importing country
As detailed and illustrated in this report, the field investigation
revealed extremely hazardous and dangerous E-wasis would think that a country like the United States would be
“recycling” operations that polluteatgsait soil of  country most able to fulfill and implement this call for national
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selfsufficiency in waste management. But, to date, the United

States is the only developed country in the world thdt Isesaalby ironic that the United States was the first country in
ratified the Basel Convention. In fact, U.S. officials tiaeevorld to recognize and uphold the principle of environment:
actively worked to defeat, and then to weaken, the Restizlevalhés principle asserts that no people, based on their

export ban.

race or economic status should be forced to bear a dispropor-

tionate burden of environmental risks. While the United States

The U.S. government policies apesighedoe

has begun to institute some programs at home to prevent

promote sweeping the E-waste problem out the Asiginobawdntal injustice, U.S. policy pasraotasligh

doar Not only has tleréfused to ratify the Basel injustice on the global stage.
Convention and Ban, but in fact, the United States govern-

ment has intentionally exempted E-wastes, withinvitiile the United States has instituted programs at home
Resource Conservation and Recovery Act, from thetarpnéwat environmental injustice, U.S. policy has
laws that do exist (requiring prior notification of hazardaetaally promoted such injustice on the global stage.

waste shipments) to protect importing countries. When

guestioned, officials at the United States Environmefita¢ current U.S. policy of encouraging the quick and dirty rout
Potection Agendy)@&dnit that export is very much a pbexport, hidden under the green cloakedybingtyrd “

of the U.S. E-waste
disposal strategy

and the only issue
concern for the U &
might be how to
ensure minimal

environmental

The U.S. govern —4’
ment policies

be designed to u
promote sweepin| &
the E-waste |
problem out the
Asian back door #

But this type of thirli 2%
ing belies the reality of

is not only an affront
to environmental
justice but also to
the principles of
producer responsi-
bilityclean
production and
pollution prevention.
Such export stifles
the innovation
needed to actually
solve the problem at
its source —
upstream at the
point of design and
manufacture. As
long as manufactur-
ers can evade the
ultimate costs of
their hazardous

conditions in developing countries and convenienthpigeloies tha export to Asia, they can delay aggressively
failures of the electronics industry to design their peglagtimgdheir ingenuity to make sure their products are less
that they can be safely recycled anywhere in the wortdxissdpddpasdensome to the planet. This is particularly true for
electronic products continue to contain a witch’s brelectfaioikiproducts because of their significant toxicity and thei

chemicals and are designed without recycling in mingiteylsadescence.
a threat at their end-of-life. As electronic products are currently

constituted, E-waste recycling operations, in any coubixpovilgidles the innovation needed to actually solve the

erate polluting residues and emissions.

problem at its source — upstream at the point of design

and manufacture.

Thus, even if it were somehow possible for China, India or

Pakistan to possess-atdteart technologies, and pda this regard, with little incentive the electronics industry in the
sess the resources and infrastructure to ensure WhéedBthtes has, for the most part, moved at a shail’s pace in
technologies work opttiraklyxport of all of the world’prEventing the problem at the source through green, toxic-free
waste to Asia would still be an unjust, inappropriatdesigrortio§tead, thanks to the convenient pipeline of export,
pollution to a particular region of the world simply bewhustggitded by government gmees hatad-in-gaand,

poorer business-as-usual, for-as-long-as-possible approach.
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As aresult, local governments and consumers are
with an untenable situation. We are left with very fe
sustainable choices as to what to do with our E-wag
mantra accepted on faith diversion from landfill to re
now faces a serious reality check as thatipheit may
responsible action, likely result in ever more massiv
of irresponsible E-waste exports to Asia. These p
export E-waste are increasing now that California a
chusetts have banned the landfilling of CRT monitor
increase even more if and wiiefirakyE$s3ues new

regulations futher regulating E-wastes.domestically

While the U.S. government and industry may be actinf\Sia, and because such export is still legaj

irresponsibie as ®residents, small businesses, ang
consumers, can insist on another path. A way forw
been heralded by the European Union. These 15 E
countries have already implemented the Basel Con

have banned the export of all hazardous wastes to je@ddgR@kistan are extremely polluting and

countries for any reason.

They have also readied legislation which will ensurg
manufacturers are responsible for the entire life cyg
computers, are required to take computers and app
back with the costs being born by the producers, an
allymust agree to specifieqhiasges for toxic inputs.
Japan also has taken steps to solve the problem by
upstream design criteria and mandatory take-back
Just as th&lks the largest impediment to the Basel t
the U.S. is also increasingly falling behind in the glo
bring about producer responsibility for life cycle imp
products.

Now that we have seen the ugly face of the E-w
problem we must give the European model a se
look.

Now that we have seen the ugly face of the E-wastg
we must give the European model a second look.

how faced
(v moral,

te. The . ]
by 2lin Millions of pounds of electronic

waste (E-Waste) from obsolete comput-

o a[l%,ﬁng'ng are being geerated in the
egg-tﬁegqgh yar and huge amounts -- an

| Astimated 50% to 80% collected for
L reaxcling -- is being exported.

Summary Findings

This export is due to cheaper
labor, lack of environmentl standards in

in the United States.
ard has
irépean The E-waste recycling and dis-
epgsakbaperations dund in Chim, India,

likely to be very damaging to human

health. Examples include open burning
t1eft plastic waste, exposure to toxic sol-
ledgrs, river dumping of acids, and wide-
iappeeAad general dumping.

d addition-

. Contrary to all principles of
menvdironmental justice, the United States,
raathersthan banning exports of toxic E-
remtgste to developing countries, is actually
palatilitating their export.
hets of
J China has banned the import of E-
Waste and et the United States refuses
aste honor that ban by preventing exports
cotwl them.

. Due to a severe lack of responsi-
> [biligjesh the part of the federal govern-
Veneait add the electronics indusy con-
sumers, recyclers and local governments
are left with few viable, sustainable
options br E-waste

longer pretend that we don’t know what is happening with a
large portion of our discarded electronic waste. We can no
longer allow its dumping on foreign shores. The real answer
surely lies not in exporting our problems to those least able to
deal with them, but in preventing the problems at their source.
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E\\Aste particularly when the electronics industry does not have to bea
the financial burden of downstream costs.

Just beneath the glamorous surface of the benefijs and

wealth created by the information technolpgy revﬂlﬁ}%pother nation. Currently over 50% of U.S. households

looms a darkreality\dst resource consumption and
. . ) ) oerI_ computers.

waste generation are increasing at alarming rates.  The

electronics industry is the world’s largest and fasjest

growing manufacturing inaluitas a consequence cﬂas revealed that more than 50% of turned-in computers are ir

this growth, combined with rapid product obsoles Sga%orking pbdeéthey are discarded nonetheless to
discarded electronics or E-waste, is now the fastes for the latest techinology

waste stream in the industrialized world. The growing quantity
_of E-qut_e is beglnm_ng to reach disastrous pr_oportlgns andBy the year 2005, one computer will become
industrialized countries all over the world are just nog te for every new one but on4he market
beginning to grapple with the problem. After initially? r%%eg% y P '
blind eye to the problem, governments of aI_I Sizes have beqﬂ California alone, over $1.2 billion will be spent
forced to respond as E-waste begins to seriously Imcj)rr]\dlgt-(\?v aste disposal over the nexéfive vears

solid waste disposal facilities and programs. P y '

Mericans are buying more computers than people

Data from single-day recycling collection events

What is it? How MuchW&ste is There?

. In f1998, it was estimated that 20 million computers
E-waste encompasses a broad and growing rang§,@-ame obsolete in the UniteanSitaties, overall E-

electronic devices ranging from large household aﬁ%é?gci}aoﬁume was estimated at 5 to 7 tillion tons
such as refrigerators, air conditioners, hand-held cellular '

phones, personal stereos, and consumer electroqjﬁg

computers. ﬁ%ures are projected to be higher today and rapidly

growing. European studies estimate that the volume of E-
. . waste is increasing by 3% - 5%\phicyearalmost
E}:Vt\\:\‘;";tii?r?;biﬁggigﬁ;ggljm of crisis proportlonﬁﬁggaﬁ%%s fa7$ter than the municipal waste stream is
P y ' growing generalbdayelectronic wastdylikom-
ises more than 5% of all municipal solidswaste; that

. _ r
* E-waste is hazardous E-waste C,O”ta'“s 0Y‘$ﬁore than disposable diapers or beverage containers, and
1,000 different substances, many of which are toxmagggt the same amount as all plastic packaging.

creates serious pollution upon disposal. Just some of the

materials found in computers can be found in Annexgl. Al atters worse, solid waste agencies and recyclers

discussion of the hazardous characteristics of E-Wasig,i&inating a major increase in the volume of computer

at the Hazards in E-Waste section of this report. onq 1y monitors discarded in the next 5 years. As cathode:
_ _ ray tube (CRT) monitors currently in use will be replaced by

* E-waste is generated at alarming rates duedi,a|ieand more desirable liquid crystal display (LCD)

obsolescenceBue to the extreme rates of obsolesCgfiens, this could mean massive dumping of CRT monitors af

E-waste produces much higher volumes of waste ingp@iRa{ inigher rate. Add to this the fact that new federal

son to other consumer goods. Where once CONSURES for high-defirtitienisions (HDTV) will become

purchased a stereo console or television set with theRsiRan 2004. This leap in technology is also expected

tion that it would last for a decade or more, the inCregsiagdyto a significant increase in television disposal.

rapid evolution of technology combined with rapid product

obsolescence has effectively rendered everything digr@8de.dy conducted by Stanford Resources, Inc. for the

Consumers now rarely take broken electronics to aggR@jrgM8Rfety Council projected that in 2001, more than 41

as replacement is now often easier and cheaper thaqiiff@j5ersonal computers would become obsolete in the U.S.

The average lifespan of a computer has shrunk froma faif Q& estimate that in California alone more than 6,000

five years to two ye&is. of this rapid obsolescencecbs‘mputerS become obsoleteselre@rdgpn and

the result of a rapidly evolving teduioibgyalso  \yashington, it is estimated that 1,600 computers become

clear that such obsolescence and the throw away,gthifete eachgcﬁgtween the years 1997 and 2007,

results in a massive increase in corporate profitSexperts estimate that we will have more than 500 million

Exporting Harm 5



obsolete computers in the United /Btates.wave of computer about every thrée Bgdesv it is illegal for
electronics surges into the waste stream, the entlireseriange users to dispose of computers via landfill and
tal and economic challenges will leave no communitihus; this E-waste goes to the re-use/recycling/export
touched. market.

How much waste is in 500 million computers? gome |arge companies lease their computers from leasing
companies, who take back working and non-working
computers at the end of contracts. Leasing companies take ot
hundreds or thousands of computers at a time and in turn resel
them to brokers in the reuse/export markets.

The volume of leased computers is huge in comparison to
sales of new computers to corffjoEtiemshe federal
government is now getting into leasing rather than buying

. 13 .
computarhich by law they cannot send to landfills.

Where Doe¥aste Comeofn?

_ _ _ Original equipment manufacturers (GEMs)
Electronic waste is generated by three major sect@gmshfenerate E-waste when units coming off the

United States: production line don’t meet quality standards, and must be
disposed of. Some of the computer manufacturers
individuals and small businesses contract with recycling companies to handle their elec-

large businesses, institutions, and governimugntswaste, which often is expibee EM'’s are
original equipment manufacturers (OEMs)major handlers of their own wasesyletgétard
who has two recycling facilities, in Caliéornés and T
Individuals and Small Businesssctronic equipmengee. IBM has started its own recycling progiam in New Y
and computers in partemdaften discarded by house
holds and small businesses, not because they are broken
but simply because new technology has left them/dhgrietdDoeBdste Go?
or undesirable. Withisamagputer industry delivering
new technologies and ‘upgrades’ to the market alypigt\ey@iive of obsolete computers thrown out or temporarily
18 months, the usefsbbie of a personal computer digfed for later disposal is already a serious problem that is
shrunk from four or five years down to two years. Q@&efl4if\ at a rapid rate. Camcbntifortunateé/vast
software is incompatible or insufficient with older harggjeigyef E-waste ends up in our landfills or incinerators.
that customers are forced to buy new ones. While there are efforts to divert E-waste from landfills, via
“recycling”, electrord@cg¢ling” is a misleading character
Due to legal exemptions in the definitions of solidiztfbn of many disparate practices — including de-manufactur-
hazardous wastes, household and small businessngs@lisras@tliing, shredding, burning, exporting, etc. —that is
legally allowed to simply dump their computers intgoiEilunregulated and often creates additional hazards itself.
trashcans for disposal in the local landfill or incineréeycling” of hazardous wastes, even under the best of
The only exceptions to that so far are in Californiaipgdmstances, has little environmental benefit — it simply
Massachusetts where landfill bans have been pagséges the hazards into secondary products that eventually
Thus, the present legal loophole makes landfill digagsab be disposed of. Unless the goal is to redesign the
preferrable. In fact, if a consumer goes,ttheyrecygl@duct to use non-hazardous materials, such recycling is a
most likely will be charged a front-end fee (for meaiéersplution. Current market conditions and manufacturing
By avoiding recyclers altegetismply throwing it infaethods and inputs discourage environmentally sound
dumpstedisposal of E-waste is no more costly thaglectronic recycling practices, so most E-waste that is
throwing away an orange peel. currently beingc§cled” is actually being exported,
dismantled in prisons, or shredded in processes where
Large corporations, institutions, and govetrarg®t there is some material recovery followed by the discard of the

users upgrade employee computersoegxanple, remaining materials.
Microsoft, with over 50,000 employees worldwide (some of

whom have more than one computer) replaces e&tbrage -U.S. government researchers estimate that three-
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quarters of all computers ever sold in the United Gtatasight modifications are made to the original functioning

remaistockpiled, awaiting disp@ter studies equipment—memory upgrades, etc. Re-use makes up a

estimate that the number of these unused, storedgmall percentage (about 3% in 1998) of the computers that

computers in the U.S. will soon be as high as 315h88@ been discarded by their users. These computers are late

million units.Consumers have, on average, a surps@ith@ very small numbers at some recycling stores or are

2-3 obsolete computers in their garages, closets givestdragehools, or non-profit organizations. School districts

space$. They often hang on to them in hopes thathheysed to accept older computers though, now demand mor

will be worth something to someoneThenvatlasy of recent generation computers for training students.

computers decreases rapidly over time and will ultimately

be worth only the value of the raw materials, lessRbeeigpsmarkets, on the other hand, have such cheap labor

to properly recycle them domeBtiealsidual value forces that they can buy working and non-working old comput-

of old electronic equipment soon after productionéss1lk&pair them at very little cost, and resell them for a profit.

of the original cost of the edibtaeptconsumers While there are no figures available, the amount of computers

are unwilling to accept the fact that the latest systeimdhesyported for reuse is increasingly significant. While

paid top dollar fiast two or three years ago, is now extending the usable life of a computer is a good thing, these

largely worthless. older units obviously have a limited life span and will end up as
waste sooner or |atars, these used computers will also

Landfill and Incineratioccording to theiER997  end up as E-waste on foreign shores, often in countries that

more than 3.2 million tons of E-waste ended up in UzBe limadtikdle to deal with them appropriately

It is thought that most households and small businesses that

dispose rather than store their obsolete electronic cOropmstitsRecychngAll of the current information

send their material to landfills or incinerators rather thegatalieg E-waste recycling glaringly fails to point out that mos

them to recyclers. of what is called E-waste recycling today involves recycling in
developing countiyof the studies that have been done fail

All waste landfills leak. Even the best ‘state of the tarmake a distinction between domestic recycling and recycling

landfills are not completely secure and a certain amaleveddping countries with the gross assumption that all

chemical and metal leaching willtesituation is far recycling is the same and all is equal from an environmental

worse for the older or less stringently maintained duamglgdied. The assumption too, is that recycling is always

When disposed of in a landfill, E-waste becomes better than landfilling. This is not the case when the recycling

conglomeration of plastic and steel casings, circuit beardts in toxic worker exposures, and the open dumping or

glass tubes, wires, resistors, capacitors, and othdyurning of toxic residues and wastes that we have witnessed ir

assorted parts and materials. About 70% of heaWsiaetalkile the recycling of hazardous materials anywhere

(including mercury and cadmium) found in landfills coreafiesra serious pollution challenge, it can be a disastrous on

electronic discards. These heavy metals and other imeanaiateasof the world where the knowledge of, and infrastruc-

substances found in electronics can contaminatetgretmdeal with hazards and waste is almost non-existent.

watef® In 2001, €RvVere banned from municipal landfills

in California and Massachusetts because of their\iéttotae cautionary note above, it is nevertheless esti-

nized hazardous nature. mated that in 1998, 11% of computers were being recycled
(including those sent for ‘8xpod)the amount is

Municipal incinerators are some of the largest pointthawglestinbe growing at about 18% plugeHris

dioxins in the U.S. and Canadian environments arkpécted that 12.75 million computers (including monitors,

heavy metal contamination of the atmosphere. Gopb&eyboards) will be recycledt in 2002.

common in E-waste, is a catalyst for dioxin formation. This

is of particular concern as the incineration of bromargedorporations and manufacturers of new equipment

flame retardants and PVC leads to the generatiorienfd to have a much higher rate of electronic waste

extremely toxic dioxins and furans and copper ma&egctimgjrthan individuals and small businesses because

formation morelyikSome producers send their E-viEBteegulations apply to much of this sector (unlik

to cement kilns for use as an alternative to fuel. Hutseholds and small business who are basically exempt

cement kilns present much the same problems pfyeed degulation). About 75 percent of end-of-life electronic

incinerators. products received by electronics recyclers come from new
equipment managers aratidegesers (those with more

Re-use -Re-use constitutes direct second-hand usehanls employédd)e corporate need to protect/destroy
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proprietary or confidential information on discardécbm $10-$30 per unit before they will be willing to accept

computers provides another incentive for these ldrgelassebolds and small users are not required by law to

to recycle; some recyclers offer specialty serviceasahage their E-waste as a controlled solid waste, and many

certify hard drives have been wiped clean. consumers would prefer to throw their old computers away
rather than pay $10-$30 for recycling.

It is very important to bear in mind that this very small

percentage of E-waste now thought to be destined ferisenyelin@n alternative to export to developing countries,

could increase dramatically with future state or fedethkere is another high growth area for E-waste emerging in the

legislation that might make it more and more difficult@oBsrialv “electronics recycling facilities” are opening in

and household users to dispose of their waste in Galidbtlisia and other states—in prisons. These recycling

If legal restraints were placed on small users andopeuatens are touted as low-cost solutions to the E-waste

holds, the numbers of computers and E-waste dipediglérto A brand new federal maximum security prison facility

recycling (and thus export) would grow dramaticabpg&dan Atwalatifornia will occupy more than 50,000

the section on State of California for more about stjagare feet and will create 350 “jobs” dismantling computer
monitors, televisions and other E-waste. Itis being billed as

After possibilities for re-use have been exhaustedhensblution to California’s crisis that has developed since the

computer is slated for disposal, its worth in the metetetbepartmenaf Substance Control banned cathode

place will likely have been reduced from over 1,000rdgltalesfrom landfills lagtigagaybecause of the low

very likely a negative value. Indeed most recyclerslahor togte, domestic recyclers are concerned that they will no

costs of dealing with the disposal of non-recyclable partséamtb compete. Others are concerned about the health ar

the expense of dealing carefully with the toxic wastesafetypof prisoners working on the hazardous dismantling of

nents of old computers, will not take your computer omdagsngysgince the federally prescrin(Aad occupational safety an

are willing to pay them to take it. health regulations of OSHA will not be applicable.

While more recent model computers are valuableEspdhida®eveloping Countiibe subject of this report

use market, the net worth of older computers at tiseppoiatily about the most often overlooked and ignored E-

of disposal, not counting the cestglaid”, is very waste management option — export to developing countries

small. For example, in an old computer: 5 pounds afistlslthe nameeaf/tling”. There are three primary

could be worth $0.25; the central processing unit fepsdnetivhy E-waste is increasingly flooding Asian countries:

its gold tips and wiring (if the chip itself isn't worth

anything on the re-use market) could be worth $1.00; theThe labor costs are very low (China $1.50 per day);

motherboard with its metal (gold, silver and copper)

connectors - $2.00; cable (that are 30% copper in-PVC Environmental and occupational regulations are lax or

sheaths) could be worth $0.09; the hard drive whigbtig/ell enforced: and

about 15% aluminum worth $0.éL30; and the monitor yoke

which can be 60% copper is worth $0.80. . Itis legal in the U.S., despite international law to the
contrayyo allow export of hazardous E-wastes with no

In total, if it weren't for the fact that there are pregodsols whatsoever

metals in computer electronic chips and boards, including

silvergold, platinum, and palladium, obsolete computergweild of export of E-waste is the

be worth very little insadaycling negplace. For

those with the technology to recover it, palladium is

profitable. But many types of circuit boards (e.g. th

in monitors) have such low levels of precious metal

is no domestic interest for them.

primary subject of this

So, recycling the computers is often impossible wit
consumer subsidizing the. réeyiclarge commercial
customers, computer system leasors may negot
prices for the collection of obsolete computer sy
Individual customers looking to recycle computerfs
with far fewer options and will likely have to pay g
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methylated mercury in the bottom sediments. Methylated
Hazards InViaste mercury easily accumulates in living organisms and

concentrates through the food chain, particularly via fish. It
Although it is hardly well known, E-waste containgsgestimated that 22 % of the yearly world consumption of
witches’ brew of toxic substances such as lead afgercury is used in electrical and electronic equipment. It
cadmium in circuit boards; lead oxide and cadmiug ided in thermostats, sensors, relays, switches (e.g. on
monitor cathode ray tubsk (@&Rdury in switches apglinted circuit boards and in measuring equipment),
flat screen monitors; cadmium in computer battefigglical equipment, lamps, mobile phones and in batteries.

polychlorinated biphenyls (PCBs) in older capacitpigra0ysed in flat panel displayslyithdilease as
transformers; and brominated flame retardants ofhpfinied replaces cathode ray tubes.

circuit boards, plastic casings, cables and polyvinyl chloride

(PVC) cable insulation that release highly toxic dioxipgeadalent Chromium/ChrordiunCRiomium VI

furans when burned to retrieve copper from the wirgs.still used as corrosion protection of untreated and
galvanized steel plates and as a decorative or hardener for

Due to the hazards involved, disposing and recyc§figeFhousings. It easily passes through cell membranes

waste has serious legal and environmental impliGgi@ns.then absorbed— producing various toxic effects in

When computer waste is landfilled or incinerated csi@ffiRated cells. Chromium VI can cause damage to

significant contamination problems. Landfills leach toN(1s i@ is extremely toxic in the environment.

groundwater and incinerators emit toxic air pollutants including

dioxins. Likewise, the recycling of computers has sesigdfics including PV@lastics make up 13.8 pounds

occupational and environmental implications, particulgwhesrage compufibe largest volume of plastics

the recycling industry is often marginally profitablgzgthesded in electronics has been poly-vinyl-chloride (PVC).

and often cannot afford to take the necessary preoagtigfgainly found in cabling and computer housings, althoug

to protect the environment and worker health.  many computer moldings are now made with the somewhat
more benign ABS plastics. PVC is used for its fire-

Leatt The negative effects of lead are well estabshemint properties. As with many other chlorine-

and recognized. It was first banned from gasolinedgnt@hing compounds, dioxin can be formed when PVC is

1970s. Lead causes damage to the central and peifaBaralithin a certain temperature range.

nervous systems, blood systems, kidney and reproductive

system in humans. Effects on the endocrine systgfgrhi@ged flame retard@BfRs) BFRs are

been observed and its serious negative effects ofised in the plastic housings of electronic equipment and in

children’s brain development are well documentedijrchfasbards to prevent flamnabitityhan 50% of

accumulates in the environment and has high aciggRngsage in the electronics industry consists of

chronic effects on plants, animals and micr§-orgaaifgBsemobisphenol — AYTBB®: is polybrominated

The main applications of lead in computers are: @gsifenyl ethers (PBDEs) and less than 1% is polybromi-

panels and gasket (frit) in computer monitors (3-8 agaBfphenyls (PBBYme BFRs have been targeted

per monitor), and solder in printed circuit boards fichRERS out by the EurapieancRt between the years

components. of 2003 and 2006.

Cadmiun€admium compounds are toxic with a PRl Barium is a soft silvery-white metal that is used
risk of irreversible effects on human health, and ggedMguters in the front paneltof @& users from

late in the human, lpzdficularly the kidheadmium radiation . Studies have shown that short-term exposure to
occurs in certain components such as SMD chip gfigt®¥as caused brain swelling, muscle weakness, damage
infra-red detectors, and semiconductor chips. Cagriignhért, |ieerd sple¥nThere is still a lack of data

also a plastics stabilizer and some older cathode ¢aytfigbefects of chronic barium exposures to humans.
contain cadmium. Animal studies, howeveal increased blood pressure

and changes in the heart from ingesting barium over a long
Mercuty- Mercury can cause damage to various gsg8fi%f time.

including the brain and kidneys, as well as the fetus. Most

importantithe developing fetus is highly susceptiblgseryllium Beryllium is a steel-grey metal that is

through maternal exposure to Mieiiporganic  extremely lightweight, hard, a good conductor of electricity
mercury spreads out in thé igatransformed to and heat, and is non-magnetic. These properties make
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beryllium suitable for many industrial uses, irfclydi
electronic applications such as computers. |n % %CyCIés Cha”enge
computers, beryllium is commonly found on mother- Some
boards and “finger clips” as a copper berylliym ¢ recyclers in
used to strengthen the tensile strength of cgnne the United
and tinyplugs while maintaining electrical conduc States are n
. . erziNG ha Wlth ﬂ’
Beryllium has recently been classified as a Hum 5 idelc;p%]at so
carcinogen as exposure to it can causé’lung ca much of the
The primary health concern is inhalation of beryl E-waste
dust, fume or mist. Workers who are constgntl generated i
exposed to beryllium, even in small amountg, ar i currently
become sensitized to it can develop what is|knc i exported off

Chronic Beryllium Disease (beryllicosis), a isesqﬁ?-ré to Asia. Many got into the recy

Wh'Ch_ primarily affects th& Ilh'm;msgre to solutions to problems created by our consumption hg
beryllium also causes a form of skin diseasg that is
characterized by poor wound healing and wartyike-aiq | orch of Seatti'Bdaim, is one who got inta
bump$. Studies have shown that people can sy siness as hoth an environmentalist and a kntainess

develop beryllium disease even many years fofo\Wig, entered into a cooperative agreement with |

the last exposure. Washington State to provide a mechanism to try ang
. .| leaded GRM computer monitors from entering lan
oners©ne of the ubiquitous computer periphedgl,| gejaim breaks down monitors and crushes tH
scraps and post consmuer E-waste is the plasfig,ss  Thereafter glass is sent to Envirommiesyh F
printer cartridge containing black and color 1ongs; The he cleaned and used as feedstock in the
main ingredient of the black toner is a pigment ¢ o GgRTVhile Lorch has developed a strategy to
commonly called, carbh-iaglgeneral term | 105404 CRT glass doméstibalyittie alternative but to

used to describe the commercial powder foIm o iycyit boards,plastics, wires and cables to scrag

carbon. Inhalation is the primary exposure patiwayey jikely to export them depending on the glob
and acute exposure may lead to respiratoryftract

irritatioff. The International Agency for Research AN don't want to see this stuff exported to develo

Cancer has classified carbon black as a clags 28, htries and | think there are a lot of recyclers o

carcinogen, possibly carcinogenic’foltiteans. e me. But with no domestic markets for materia
information exists on the hazards of colored toners'regulations against export, I'm afraid its going

Some reports indicate that such toners (cyan, yglilBWen  and ultimately it does not really solve the
and magenta) contain heavy metals. issues -- it merely sweeps these issues under the
V¢ can do better than that.”

cling busine

Phosphor and additii®sosphor is an inorganic

chemical compound that is applied as a coat o} f}&, provides true domestic recysliandios GR Bl

interior of the CRT faceplate. Phosphor affectg e, o et in the Washington State area. He is frus
display resolution and luminance of the imades

; _ éﬁ%(‘:%ll area recyclers care to utilize available dome
seen in the monitbe hazards of phosphsr in
are not well known or reported, but the U.S [Navy has
not minced words about the hazards involved ins
of their guidelines: “NEVER touch a CRT's
coating: it is extremely toxic. If you brksna
up the glass fragments very dayefullguch th
phosphor seek medical attenédiateR The
phosphor coating contains heavy metals, s
cadmium, and other rare earth metals, e.g.
vanadium, etc. as additives. These metals
compounds are very toxic. This is a seriou

MEhowhe economics of electronics recycling c
FehSUxport over managing the material in the U.S.

ust make the choice between spending money tg
and manage the material here or simply load it int
container and sell it offshore. Why would a good by
-N&fow spending 3 to 4 dollars to disassemble and ha
NBomestically when the same material can be sold
NHING. "¢ a 6 dollar swing - staanakor break differe
h3gp recycler

e

5s to help find
\bits.

the

man. T

King County in
prevent the
ifills.

e leaded

manufacture
manage the
sell

brokers who
Al market.

ping

Ut there
and no
to
serious
carpet.

rated that not
5tic solutions

Eeﬂ when they are available, but simply export the monitors.

early pre
Every day we
disassemble
D a shipping
siness person
ndle material
pffshore for 3
nce

posed for those who dismariileHaRd.
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EXpOI’t: The Great Esazlape V known as the Basel Convention was created in 1989. And it

was also for this reason that the Basel Convention in 1994
reed to adopt a total ban on the export of all hazardous

. _ a
One of the primary reasons why the United Statea,igg@s from rich to poor countries for any reason, including

behind the rest of the world in grappling with the %%\Q’H?iﬂds(see section on Basel Convention).
waste crisis is due to the fact, thiad thigser rich
industrialized countries, have made use of a conveniepl @0k 1o fundamental reasons for banning the economi-

until ngvaidden, escape valve —the export of the E'Wgﬁst/emotivated trade in hazardous wastes:
crisis to the developing countries of Asia.

Downstream Impaetazardous waste trade

is fundamentally unjust and environmentally
damaging since it victimizes lthegdmung them

with toxic exposure and environmental degradation.
This is especially egregious when the victims get little

. . benefit from the industrialization that created the
The overwhelming majority of the world’'s hazardous WastB ote in the first place

is generated by industrialized market economies. Exporting

this waste to less developed countries has historically b?fd’stream Impadttazardous waste trade allows
one way in which the industrialized world has avoided waste generators to externalize their costs, creating

having to Qeal Wi'[.h the problem of expensive disposal arﬁjmajordisincentive to finding true solutions

close public scrutiny at home. Indeed_, the world faced aupstream for the problems they create. As long as
rash of blatant waste trade scandals in the late 1980’3 agﬂe can cheaply dump their waste problems on
early 1990's. These were largely quelled by public pressyie o economies, there will never be incentives to
and the passage of internatjcalrizas the Basel minimize hazardous waste at the source. This

Convention. forestalls the necessary innovation to solve environ-

_ mental problems through design.
Nowhowevewe are seeing a new wave of the waste trade

which is often justified by calling it recycling. This-p@si&er reason is extremely important and comes into
trade often involves post-consumer wastes such a0l e, if the recipient country possesses a so-called
shlps_lad(_an with asbgstos and _other toxins sent fQf. ;o ¢ theart hazardous waste recyclingytacility

b_reakmg in South Asian countru_aas(yr/mdmve hazardous waste recycling facility is without its toxic impacts,
discovered, hazardous electronic wastes sent for difly, a5 emissions and worker exposure. It is a risky and
recycling” operations in Asia. polluting enterprise even in optimal conditions. The ultimate

_ answer is to miminze the generation of hazardous wastes, not
Like most waste trade, E-waste exports to developinge thermt via economically motivated export, the

countries are motivated entirely by brute global €GROMIGS. oal of zero hazardous waste generation will be
Market forces, if left unregulated, dictate that toxig waslfag.

will always ratownhill” on an economic path of least

resistance. I left unchecked, the toxic effluent offflie 5. fajlure to join the consensus of the international
affluent will flood towards the world’s poorest COYYHRR ity in condemning waste trade has enabled the U.S.
where labor is cheap, and occupational and envwgm&tﬁés industry to continue a headerbiiness

protections are inadequate. A free trade in hazargousa| for-as-long-as-possible approach, with little incentive

wastes leaves the poorer peoples of the world Wil 8y ressively pursue greener product design and producer
untenable choice between poverty and poison — ?e%%'l‘?ﬁbility

that nobody should have to make.

Rich industrialized countries have made use of a

convenient, and until nbigdden escape valve —

the export of the E-waste crisis to the developing
countries of Asia.

Now we are seeing a new wave of waste trade of@€yclers asaste raders

justified by calling it recycling. This waste trade often

involves post-consumer wastes such as hazardou§@sumers may be very surprised to know that most compa-
wastes sent for dirgcycling” operations in Asia. Nies that call themselves recyclers of computers and E-waste

often do more waste trading than actual waste recycling, either
It was in an effort to counter the unsustainable and ughjigsitly or indiredtifiormed industry insiders have indicated
effects of free trade in toxic wastes, that an internatithetlarestyd 80% of what comes through their doors will be
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exported to Asia, and 90% of that has been destineg/dor @Hitialo a whole lot of work for it, so its all about the
And as recycling rates are expected to increase 18pbquexiffear
we can also expect the amount going for export will increase at
that rate as well. A pilot program conducted B EHdL collected
electronic scrap in San Jose, CA estimated that it was 10 time:
...Industry insiders have indicated that aroumtieaper to ship CRT monitors to China than it was to recycle
80% of what comes through their doors will them in the 8.S.
exported offshore to Asia and 90% of that will go to
China. “l think its about the moneWhen you move
material offshore, you get paid twice for doing very
Typically a computer recycler vghattégimcoming  little work. oY get paid on the front side for taking
material — that is skim the most valuable componensiébody material and you get paid on the
of the pile and possibly sell them in a store or to specialty backside for getting rid of it to Asia”
brokers. The rest of the material may be broken down and
sorted according to the type of waste (e.g. circuito@@stjc “electronics recycling” is currently more a wish
wires and cables, plastissa@Rmon-recyclables) artdan a realit@omputers are not really designed for ease
thrown into large cardboard boxes (or gaylords). dftresgcling, and thus, their dismantling is extremely labor

gaylords are then intensive.

sold to brokers wk-z= T Furthethe
arrange the - -, existence of
shipping via © . toxic compo-
container to Asia.| v v iR - nents in the

In China, the P e waste poses a
containers arrive | J S m significant risk to

the port of Nanha e, &
near Hong Kong 2 .t
Guangdong
Province where iffim!
reported there ardg

4 large ware- ;
houses. The
warehouses
subsequently “hig
grade” again and
sell accordingly in
the Chinese market.

recyclers and,
increasinglye
disposal of these
components and
residues from
recycling are
more and more
costly to
manage.

Further

obtaining access

to the valuable materials that are contained in E-waste —

especially metals like copper or gold — is difficult because
Alternativedy E-waste brokay simpletidde material init is bound up in plastics and mixed with other contami-
bulk and ship it off to Aisiavidh no separation whatsoavates that makes it expensive to separate. Environmen-
E-waste brokering is an aggressive and very compéitivappropriate recycling facilities that handle leaded
business, and it is not difficult to find buyers for all kigldssf EBixed plastics, lead solder in circuit boards, etc.
waste for the Asian market (see a typical solicitatiorareAmvexery limited in the United States.

V). The largest market of non-working equipment is for the

circuit boards that are rich in precious metajs|d.e. silmeshort, computers and electronic equipment are designed
palladium and platinum. with little regard for downstream impacts and ease of
recycling. Thus to date, very little economical recycling is
As Craig Lorclotall Bclaim, a recycler in Seattle wihaking place in a rich, developed country like the United
tries to avoid export, described the waste brokerag&hatsisiesdlithout the end-of-life costs being incorporated
“I think & about the mor@hen you move material into the upfront price of new products, the only economi-
offshore, you get paid twice for doing venylitiieetvorkally viable recycling that can take place is in an economy
paid on the front side for taking semeledgl and  far different from the economy in which it most likely was
you get paid on the backside for getting rid of it to Asiasanmtbd, utilized and enjoyed. Most E-waste will only
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have positive value in a poor developing country whexpdatspbut the professed logic falls apart quickly on closer

costs might be $1.50 per day and environmental anéxXeeaithation.

standards are lax or not enforced. But thigxgim reality

free market, will mean that the poor of the world willdesfonezd fact that cheap labor is exploited once by a

to bear a disproportionate share of the E-waste envitramsraiiahal electronics manufacturer in the production of

burden. This current reality is the dirty little secret ahtheoduct is no reason to exploit that very same low-wage

electronics industry labor population again at the end-of-life, particularly if that
exploitation involves hazardous substances. Already the

Finallyit must be remembered that as long§ as the kigh-tech industry has become notorious for creating toxic jobs

recyclers are competing with the low costs of Asiamd toxic pollution in Asian manufacturing operations. Itisthe

recycling, it is unlikely that there will be sufficient hieagnt-of cynicism to claim that therefore they might see more

tives to invest in the necessary infrastructure forwatdetsame — particularly when the benefits of most of the

efficiently and safely recycle E-wastes in guskcouhigi-tech products are enjoyed in rich developed countries.

as through the purchase of computer shredders and

material separators which might be able to more corale-back must occur in the country and area of

pletely handle the complex mix of materials that mala@rgumption to minimize cross-border economic

electronic equipment. dumping and unnecessary transport.

Debunking Export Rationalizers The concept of producer responsibility is aimed at applying
pressure to corporate leadership that can affect design and

) . i i . corporate polidyis leadership is rarely found at
Discussions with United States officials reveal th roduction operations in developing coundties in Asia. T
U.S. position on E-waste export. Their hopes resp iy nrograms should not be new justifications for the
the misguided notion that all that is necessary (0 justifshoundary movements of wastes, particularly to developin
export to developing countries is to improve their . triesatRerthe takback must occur in the country and

standards and operating procedures. Butthisidea e of consumption to minimize cross-border economic
conveniently fails to comprehend realities in develo%@%ping and unnecessary transport

countries. Does atypical developing country really

possess the resources a})nd infrastructure to Monitolgng e have heard arguments that suggest that exporting
maintain the technology? Does the regulatory infragfflijete computers for refurbishing and re-use in Asia is

ture allow for the protection of workers and communlly,yape as it adds extra life to the product and provides those
rights?  Are there sufficient rights of citizens to suefafie needy with a way to cross the digital-divide. While we

damages caused to their health, environmentand .5, nderstand such justification for export, it must be fully

property? There is so much more involved in envirQRgERsiood that even when working computers are exported tc
tal and health protection than ey édicindlogy Asia, they will in fact end their life cycle in Asia. In other

_ . words, the day when obsolete electronic products in the U.S.
_The U.S. failure to join the consensus of th&,.ome hazardous E-waste on Asian soil is simply forestalled
international community in condemning Wasl some months or a few years. The environmental and justic
trade has enabled the electronics industry b3ged, s from the export will be the same — the United States

here to continue a head-instied, business i il have moved its toxic E-waste problem to Asia.
as-usual approach, with little incentive to

aggressively pursue greener product design \
producer responsihility

We have also heard argumentation that insists thg
because electronics are increasingly manufactu
then export of these waste materials back to Asi

sense from either a moral or environmental stang
have even heard justifications of waste export to
twist on the ‘#ddack argument. This argumentatioj
seemingly compelling to those wishing to justify |*
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How muchViaste is Exported?

The short answer is that nobody readlyakremdetay
evidence on E-waste exported by the U.S. to Asia i
While it is a secret well-kept from the American pub

Just some of the many institutional labels from the United
States bund on computers in Guiyuzhina in, December
2001.© BAN

well known in tlsefgp business that

very substantial percentages of what comes
in their doors moves quiskiyreff-

What cannot be recycled readily or

economically in
the United States is often sold to brokers

that look for the best price on the global
mar&t. ¥ty often that best price will be
found in Asia where labor costs are cheap
and environmental and health protections
minimaleky knowledgable and informed
industry sources, howawverestimated

that around 80% of what is diverted to
recycling is actually exported to Asia.

The U.S. government has no idea how much
E-waste is exported from their territory or
where it goes. Whendasgatly about

the existence of such data, the U.S.

Department of Commerce representative replied, “There aren’
any42

0 monitor the millions of import and export tran-
sactions occurring within its borders. Under the HTS, tran-
sactions are classified under approximately 8,000 product
categories. But none of these categories corresponds to corm
puter or electronic waiskewhenever a shipment of E-
waste occurs, it is included under the HTS category for new

43__ .
computers and electrorticss, the trade data for the export
of new computers includes the data for obsolete computers.
Until this serious problem with the HTS is cor-rected, the U.S.
will have inadequate data regarding waste exports. For some,
this institutionalized ignorance is a blissful one.

S‘I’Q&{ﬂ&%glernment utilizes the global Harifi@yzed T
M)t

There are, howsweare serious studies which provide

estimates of the amount of U.S. computers that go or will go to
recyclers each y@ae such study compiled by the Graduate
School of Industrial Administration of Carnegie Mellon Univer-
sity concludes that in the year 2002, 12.75 million computer
units will go to recyclers in the U.S.

Based on this estimate, and with a rate of 80% moving
offshore to Asia, the total amount would equate to 10.2 million
units. This is the equivalent of a tightly stacked pile of
computer waste one acre square and 674 feet high -- a height
easily covering the Seattle Space Needle or more than twice tl
height of the Statue of Liberty from ground to torch. If we were
to calculate a conservative figure of 50% diversion to Asia, we
could expect a solid stack of computer waste one acre square
and lifting to a height of 421 feet. It must be remembered that
this is for only one year and one source country



China: The Story of
Guiyu

In December of 2001, the Basel
Action Network (BAN), with|the
logistical support of Green-
peace China in Homg K
conducted an investigation fto
observe first hand, the recycling
conditions of imported E-waste
in China. In the course of three
intensive days, the investigatory
team conducted interviews, ghot
video and still photographs, and
took spot sediment, soil and
water samples near and within
the town and vicinity of Guiy
located about arihdrive

p==

west of Shantou City in the
Chaozhou region of the greaXﬁlg'e

typical on-street E-waste disrantling operation in Guiyu. Using hammers and
/s and their bare handsyorkers separate the waste into aluminunsteel, copper

Guangdong Province. plastic and circuit boards.© BAN

The investigation does not

purport to be a comprehensive one, and we do not deikk@mmunitgritformed

what we witnessed was representative of all E-waste reg clin
in ChinaatRelit must be seen as one view —and perhapfs

or m%ney)eople have made a mess of this good
armirég village. After they have dismantled the

view of the “tip-of-an-iceberg.” We do not know if Guiyu is th

com‘puters, they burn the useless parts. Every day

only E-waste processing center in China, nor do we know |

other centers, should they exist, are similar in scale an
type of operation to what we witnessed. We were to?)
in Nanhai, and perhaps in Guangzhou, other operations
exist, perhaps of larger scale and employing hundre
workers each. We were also told that in Guangzhou
are operations that include the resale of used parts and the
renewal of computer parts to manufactuire as “new

computers.

Drinking water is routinely transpotted to Guiyu from
Ninjing due to serere groundwater pollution. © BAN

nggers inhale this dirty air; their bodies have
begome weak. Many people have developed

a )

res%ﬁrsatory and skin problems. Some people wash
e ta%les and dishes with the polluteandater
ﬁ%’r eget stomach sickness.”

-- MrLi who has lived in

Huamei village for 60*years.

The entire Guiyu area is actually made up of four small villages
which lie along the Lianjiang River: Huamei Village, Longgan
Village, Xianpeng Village, and Beilin Village (which we will
refer to collectively as “Guiyu”).

Since 1995, Guiyu has been transformedrfiain a poor
ricegrowing community to a booming E-waste processing
centeWhile rice is still grown in the fields, virtually all of

the available building space has given way to providing many
hundreds of small and often specialized E-waste recycling
shelters and yards. The types of waste and processing are
often segregated, with one neighborhood, for example, involve
in dismantling printers while another might process recovered
plastics.

Along with the new E-waste recycling business has come
serious environmental and occupational impacts, some of



which are accepted by the population and work force
while other chronic toxic impacts are unnoticedl as the
public is unaware of the hidden thredy. h&akHik
and environmental implications from this new |ndustry
are discussed elsewhere in this report.

One impact that has not gone unnoticed has Qeen the
deterioration of the local drinking waléresEpply
waste industry in Guiyu has been going for sik years; for

the last 5 years, due to groundwater pollution| water has

had to be trucked in from the town of Ninjing, {30

kilometers awdyhe local residents claim that the

water has become foul tasting. It is unknown| whether

the government has warned the public not to lderink-it i

But in any case, a new business has deveIop%ﬁi’é&ﬂtﬁé@ﬁ%@fjmsm purchased from Nanhaoif scrap-
constant parade of tractors carrying large plastiC tanks of

fresh water into Guiyu every day

Waste Origins

The relatively small scale of the many individual oBerat{or}ﬁ S . .
) ; . . ~Dye 10 the institutional labels, markings, maintenance
belies the magnitude of the operations multiplied in

H\lglr .
totality After three days of driving about Guiyu andslpsf:rﬁarls and phone numbers on the computers and peripheral
) . units, It was very easy to determine the source of the E-
baclstreets and neighborhoods, we did not even com . .
wastes. "Most of the material was clearly of North American
0

to seeing all of the operaﬂo_ns. Chinese press ac_corunir?' with Japanese, Gmath #d European waste
placed the total employed in the E-waste sector in Guiyd d

100,000; but it would be a very difficult number to ealima e,
due to a fluctuating migrant workforce.

to a lesser degree.

Each business in Guiyu operates at a fairly small scale.

Most of the labor force working in the recycling oPeretatoss are able to purchase just single truckloads at a time
comes from outlying agrarian regions. The formerThesetsucks ferry the E-waste from what is reported to be fou
migrate to Guiyu from provinces such as Hunan or Aarigei warehouses in the port of Nanhai (see map) where the
take the menial jobs of dismantling and processing tmeponpedtedste arrives in sea-going containers. The trucks
E-waste for an average wage equivalent to $1.50 pesethjor the five-hour transport to Guiyu are smaller than sea-
Many of the workers

are women and
children.

Itis also virtually
impossible to estimate
how much E-waste|is
processed there
annuallyHoweyer
the anecdotal
observation is one of
very high turn-over
with hundreds of
trucks moving in and
out dajlgnd a steady
rumble and buzz of
activityThese
observations led us/to
conclude that Guiyd is
a very significant
destination for the map depicting the location of Guiyu in the Chaozhou region of Guangdongvifrce Most of the
world’s E-waste. E-waste arrives by sea-going coatners via ships at the pdarof Nanhai. © BAN

—
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going containers. Hotheveraste clearly comes indicate that although carbon black and other black toner
unsorted from the same containers, as the institinignealients are not toxic per se, they will cause lung and
labels, phone numbers and other geographic markesgsratory irritation. Other documentation claims that carbon

remain consistent with each truckload. black is a possible human carcinogen. No reference indicating
] what chemicals are present in color toners has been found. Th
The Recycled Materials MSDS sheets are careful to notertvahaksiethe

black toners will cause no health problems. Clearly what takes
Most of the activity in Guiyu involves physical dismaadein Buiyu is not normal use.
hammethisel, screw driver and bare hand. The most high-
tech piece of dismantling equipment withessed was an
electric drill. The immediate objective of most of the
operations involve dismantling -- the rapid separation of
primary materials. The following materials were observed
being separated for further recycling:

Material containing coppeluding printer
and other motors, wires and cables, GRT yokes.
Steelncluding internal computer frames, power

supply housings, printer parts, etc. _
Plasticincluding housings of computers, printers,
faxes, phones, monégbnacds, etc.
Aluminunftinter parts, etc. Worker without respiratory protection brushing carbon-black
' toner from printer cartridge into bucket. © BAN

Rinter dnerfrom spent toner cartridges
Circuit Boardshese come from many applications Buni
including computers, phones, disc drives, pr P@r%, urning

monitors, elthese boards were subject to fulrth[ r £ di " N derabl
separation in other facilities as follows: n the process of dismantiing computers, a consideranle

amount of material is collected and dumped outside of

. \aluable reusable processors and town along the river where much of the dirtier operations of
chipsfor resale Guiyu take place. There, a small village has stood (for two
. Other chips and connectors containiggrs now) where the residents make their living entirely by
goldfor acid processing burning these wires to recovel hepjiiage exists in a
. Solderflead/tin base) for resale landscape of black ash residue which covers the ground and
the houses of the village. The burning always takes place in th
Hazardous Recycling Operations middle of the night, indicating that local authorities have likely

frowned upon the black smoke plumes.

Toner Sweeping

Certain areas of Guiyu are dedicated to printer dismantling. In
those areas the operations strictly deal with toner cartridges —
both black as well as the cyan, magenta and yellow toners of
color copiers and printers. We observed that the|only recycling
taking place involved the small amounts of, kegfdual toner

the black cartridge plastic largely discarded. Workers without
any protective respiratory equipment or special clothing of any
kind opened cartridges with screw drivers and then used paint
brushes and their bare hands to wipe the toner into a bucket.
The final end-use of the recovered toner is uncertain. The
process created constant clouds of toner that billowed around
the workers and was routinely inhaled. In the cousgi@biGre-buming vilage eating an apple in hisback-
daythe waeks skin and clothing wasrgdckaterial yard” playground -- a landscape of ash and toxic residue®.
Safety Data Sheets (MSDS) provided by Xerox arBA8anon
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this food source is contaminated from the
pollution.

CRT Cracking and Dumping

Fior to leaving for China we had heard
reports that cathragdubes (€RDM
computer monitors and televisions were
sold to China for refurbishinginto “new
television sets or computers. Un-
fortunatelthis is not what was wit-
nessed in GuiyathgRnvariably we

saw the copper-laden yokes from the end
of the tube broken off with the CRT itself
being cracked and discarded in the
process. We were informed that the yokes
were sold to copper recovery operations.

Living on ash: Wire-burning village where the residents sewires by day and
burn wires by night. © BAN

It is extremelgljilkhat due to the preséence

of PVC or brominated flame retardants in
wire insulation, the emissions and ashes
from such burning will contain high levels of
both brominated and chlorinated dioxins and
furans — two of the most deadly persistent
organic pollutants (POPs). Itis also highly
likely that cancer-causing polycyclic aromatic
hydrocarbonsHB) are also present in the
emissions and ash.

cooking and washing is done with local ash-

contaminated surface waters. Addédionally
village lies adjacent to two fish ponds Qasiggurning of wires and other p& are common to receer metals such as

. . . . .copper Dioxins and furans can bex@ected due to the use of PVC
provide t_he villagers W,Ith their food arg(fﬁbég%/ ted flame retardants. © BAN
supply ltis extremeleliykthat

Broken CRTs avaiting land disposal after the copper yoke

Close-up of computer wires prior to burning® BAN has been removed in Guiyu, China® BAN
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Dismantler cracking a monitor to remove the copper yoke.

The rest of the CRT is dumped© BAN

In any case, the lead-laden monitor glass, which qu
hazardous waste in the Basel Convention and fai
ERs leachate tes@GLH), was regularly dumped on
land or pushed into rivers. In Guiyu itself, a form
growing village, the ancient granite-lined irrigatio

in this endeavbhey place the circuit boards on shallow
woMile grills that are heated underneath by a can filled with
ignited coal. In the wok-grill is a pool of molten lead-tin
solderThe circuit boards are placed in the pooled molten
solder and heated until the chips are removable. These are
then plucked out with pliers and placed quickly in buckets.

alifies as a
s U.S.
open

er rice-

FeARA%-soldered circuit boardsbiquitous in Guiyuawait

were routinely filled with the broken monitor glasshaiilg to a dump or riverside to be burned® BAN
other un-recycled plastic E-waste. Once these were filled,

bulldozers were brought in to push

the material out into trucks to pe
hauled away elsewhere. It is likely
that this routine dumping of monitor
glass is at least partially respansible
for the severe well-water pollution.

Circuit Boara¢ycling

It is ligly that the most environmen-
tally destructive recycling overall
involves the recovery of the various
components and materials found on
electronic circuit boards.

While there are differing approgches
practiced around Guiyu, the general
approach to recycling a circuit board

involves first astédering process,, - -

-soldering circuit boards wer a coal-fred grill. Rock in the ba is where

Many hundreds otvgorksually poards are hit to remee solder Pliers are used to pluck off chips which go intaavious
women and girls, are active eawlvikday The boards are then tossed into a pilerf open burning.© BAN
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Solder is also collected by slapping the boards hard¥gath§gpPacitors and other less valuable components for
something such as a rock where the solder collects35#&i@vith wire clippers. After most of the board is
melted off and sold. While there are sometimes fanBipRE QY then goes to large scale burning or acid recovery
blow the toxic lead-tin solder furties exymsure on a operations outside of town along the river where the last

daily basis is likely to be very damaging to the labor&fSMRENRA Metals are recovered. Whole riverbanks were seer
full of charred circuit boards reduced to blackened fiber-glass.

This final burning process is
bound to emit substantial
quantities of harmful heavy
metals, dioxins, beryllium and
PAH's. Some of the severely
contaminated areas we sampled
are adjacent to areas where
circuit boards were burned (see
Annexes Il and Il1).

Acid Stripping of Chips

Much of the work to remove
chips from circuit boards is
done for the ultimate purpose of
removing precious metals. This
is most often done by a very
primitive process using acid
baths. Although we could not test

Laborer heating aqua regia acid mixture along riverside chemical stripping operationthe actual chemicals, after talking

to extract gold from imported computer chips.All waste acids and sludges are dumpedWith _metallurgical experts, we are
into the river. The only protectie equipment used are rbber boots and glees. © BAN ~ confident that the baths were in

The removed chips are then separated between those valuable | ] facaqua regia mixture O_f ] ]
for resale and those to be sent to the acid chem-icaltippLFs nitric acid and 75% pure hydrochloric acid. This
for gold recov@iten the pins on chips will be straigh B € ar!d process was invariably aPp"efj directly on the
and later dipped in fresh solder to make them look e rqjsrévers and waterwaypia Thareas first

in the computer refabrication business, said to be praminent in

Guangzhou.

After the-deldering process, the stripped circuit boards
might go to another less skilled laborer who then removes

Another gold extraction operation utilizing aqua regia on
the banks of another river near Guiyu®© BAN

small fires and then poured into plastic tubs full of computer
chips. These in turn were routinely swirled and agitated to
dissolve the tiny amounts of gold found inside. After many
Laborer swirling aqua regia acid over computer chips to 10ours of tr_]is, gchemical is then added which pre(_:ipitates the
extract gold. © BAN gold, making it settle to the bottom of the tub. This is
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recovered as a mud, dried, and then finally melted to a
tiny bead of pure, shiny gold.

The process resulted in huge clouds of steamy acid
gases being emitted, which looked like smoke from
even far awayirse, the process resulted in the
routine dumpiragof regmocess sludges that
blackened the river banks with the resinous material
making up computer chips. A quick test using pH paper
of the saturated ground surrounding the tubs measured
at a pH level of O -- the strongest level of acidity

The men worked at this process day and nigJ“ht protected

only by rubber boots and gloves. They had nothing to ,
Plastic computer housings separated and stacked to go to where

protect them from inhaling ‘_"md endL_Jrlng the LN ed dawn for low quality further use plastics. © BAN
often toxic fumesadueregmocess is known

to emit toxic chlorine and sulphur dioxide gases.

whether or not it would be possible to filter out the danger-
ous hydrocarbons including the dioxins and furans that are
likely to be produced when melting brominated flame
retardant impregnated plastic or PVC plastic.

Despite the attempt to recycle much of the plastic from
the E-waste stream, it was clear that a large percentage
was deemed unrecyclable due to impurities or the
difficulty in separating it, or matching the colors. The
result of this was that, mamy tons of plastic E-

waste was seen in countless piles dumped throughout
the landscape and most often near waterways.

Materials Dumped

Plastic chipper (breground) and melter unit behind being op- A tremendo.us amount of imported E'Wa_lSte material ar_‘d
erated without respiratory equipment. The operation melts dan  process residues are not recycled but simply dumped in

computer plastics possibly impregnated with brominated flameppen fields, along riverbanks, ponds, wetlands, in rivers,
retardants -- likely creating dioxins. © BAN

Plastic Chipping and Melting

The plastic parts of E-waste, and in particular the housings
of computers, monitors, and plastic keyboard parts, etc.

were all sent to one of the Guiyu villages that was preoccu-
pied with processing plastics.

Much time is spent there, chipping plastics into small
particles, and then separating the various colors of plastics
so that a clean colored remelt would be possible. Often
children are employed for this tedious job. Then the chips
are bagged and sent to melting and extruding oper-
ations. The melting of the computer plastics is done in
rooms with little ventilation and with no respiratoghpreiestiany out tiny specks of wrong colored plastic chips.
It is not even known if such protection were to béangédndreds of bagswaait their eyes and ingers. © BAN
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and inirrigation ditches. These materials include leaded CRT
glass, burned or acid-reduced circuit boards, mixed, dirty
plastics including mylar and videotape, toner cartridges, and
considerable material apparently too difficult to separate. Also
dumped are residues from recycling operations including ashes
from numerous open burning operations, and spentjacid baths
and sludges. ltis this indiscriminate dumping which has no
doubt led to the severe contamination of the drinking water
supply of Guiyu. Although we are not aware of whether or

not the government has conducted tests of the groundwater

or local sediments, BAN did take some samples alang two
rivers which we analysed.

Irrigation canal now used
for CRT glass dump.

Sediment andtéy Sampledrilts © BAN

timeghe threshold WHO level. This likely demonstrates that

The mvestlgatlve_ team tOOk. one water sample, ONE il é@&ﬂﬁent and soil remain saturated with pollution.
sample, three soil samples in one area along the Lianjiang River

where circuit boards had been treated with acid andSiediameht samples were also astonishingly contaminated. A
then were dumped charred along the banks. A yeaspdaviensgample taken near the above river location, showed
in 2000, a Hong Kong reporter from Eastweek Mageaai®iéd 24imédsgher than what would be treated as hazardous
Chinese language journal, had visited the very samwaséataehit been dredged from the Rhine River bottom in the
operations there were active. After the publication, Netherlands. Likewise other heavy metals found in circuit
government halted the operations in that locale. boards and insGFe found in very high quantities. Barium

was found at levels almost 10 times high&r than an EP
All of the test results taken by BAN and the reportetlwesiold for environmental risk in soil. Tin was found at levels
analyzed by the Hogg3tandards estiify Centre Ltd. 152 times th@& Bifeshold. Chromium in one sample was at

LaterBAN took one levels 1,338 times the
more sample in ER threshold level. And
another location along copper in another sample
the Lianjiang River (which in fact appeared
downstream from to be a dumped residue
where wires were from some recycling
routinely burned. process found on the
banks of a river) was an
The test results astounding 13.6% of the
revealed alarming total.
levels of heavy metals
that correspond very Of course these spot
directly with those samples cannot provide a
metals most comprehensive view of
commonly found in the contamination levels
computers (see of Guiyu and environs. It
Annex Il and IlI). Is imperative therefore
that serious data be

. Dump of acid treated circuit boards and processing residues along the
The single water Lianjiang River. © BAN gathered on both human

sample taken by the and environmental

reporter in 2000 adjacent to a location where circuitheettisn the regiatheRhese samples reveal that in

had been processed and burned in the past, revealedrteatbcations, Guiyu is very seriously polluted, and signal
levels that w200 timbiyher than World Health Organizigency to find out how widespread the problem really
ation (WHO) Drinking Water Guidelines. In Decenibeairod D@0 far it has impacted the health of the community
when BAN visited the site, the levels were f@@0d to st its residents.
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i N primary pre-distribution centers between Europe and South
Indla andaRIStan Asia. Another of these is Sirgkiptane. lAsinessmen
\éry preliminary investigationsakistettn &hd India  purchase the E-waste from Dubai and forward it to Karachi in
reveal that these countries are receiving and proceesgging containeygical costs of scrap purchase in Dubai
western originated E-waste in similar processes tas\dratuwa5-4RistaniRees (PKR) (65 US cents) per
observed in China. Itis clear from these first glimpdlegraim, including all expenses, whereas costs from Singapor

operations in these two were reported as being around
South Asian countries titat PKR 200 or (US $3.27) per
that the migration of E- kilogram.

waste to Asia is not limifed

to China. Indeed, it may After reaching the port,

well be that as China begins custom officials scatter the
to enforce its laws, morg¢ waste out and put duty on
and more may be flowing to various items according to
countries with even less their value and use.
infrastructure and governp- Thereafter the material is
ment ability to protect its brought to large warehouses.
citizens from the environ- Other than the duty officers,
mental and occupational there is no authority to
impacts than China pos- Imported computers piled high at og of the warehouse yards question the import or
sesses. If anything, the firsher shah© SCOPE subsequent recycling and
look at India aakidtan disposal iakstan. The

reveals the conditions to be even worse than those feathsuses work as opets finank where buyers

China. For exampééjsteld, circuit boards-acéddged procure items eitherdiserapplications or for scrap

with blow-torches with no ventilation fans and acid opesatiesigf is stated that only 2% out of this whole bulk
take place indoors with less ventilation. In India, opgabhueHmged with slight rephile the rest is used for

of circuit boards in the extraction of metals and
middle of New Delhi plastics.

neighborhoods is routine

as is the use of child Igbor Foducts extracted from
to accomplish these the computers include:
tasks. Coppegold, platinum,

plastics, lead, and glass.
No special equipment or

EWaste Bcycling protective clothing of any
. . . kind is used. All the work
in karachi, dki- in done by the bare hand.
stan The main parts of the

. ..Scavengers picking through E-waste dumpear Sher Shah,in Compqters are Sep_arated’
Sher Shah in Karachi ixzrachi © SCOPE which include monitors, key
one of the principle boards, mother boards,

markts for second hand and scrap matesila inliere casing, processors, floppy drives, CD drives and circuit boards
all sorts of electronic, electrical, spare parts, computers and

smuggled goods arrive into by sea and land for sale or further

distribution to other citaddgdtalRn. Sher Shah serves ag/hitors

open informal market, without state controls of any kind. Some

of the primary warehouses for scrap computers in Stigs 25pPereyosils found around the picture tube end are

include H-Akkaralitgnd Abisal. the main item dealers look for and which are later smelted
for copper alone. The glass and plastic housing are simply

Countries from which the computer waste/scrap comggped and thereafter scavengers might pick their share.

include; Australia, Japan, England, the United States;HeUadiic casing of the monitor is either burned openly or is
Saudi Arabia, Singapore, and Dubai in the United A@h@mi@ﬁ@e of PKR 10 per kilo.
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CD and Floppy Drives

174

If drives are repairable or usable they are sold in the
market; if not they are broken into pieces with circuits and
other parts separated accordingly

Circuit Boards, including Mother boards, Cards, Ghips
and Pocessors

The methods by which these metals are extracted are very

harmful to the workforce due to the fumes emitted|during

their burning and meTtimg circuit boards are first helated — -

by blow-torch and then the valuable chips are remBQgt§/&g-soldering circuit boards with a Bunsen buen
. . . InSher Shah. © SCOPE

further sale or precious metal extraction. Flame is directly

applied to the board to remove the remaining solder which is
sold at the rate of Rs. 120 per kg. from one anoth®ichemical powder is then applied to

further segregate the copper and gold. Platinum can also be
géno(\jeoq but this is not done frélqueamtlye

go‘gsmiths” reduce the gold further by melting it into a

small bead.

The material removed from the boards that is sus;ﬂ
containing gold isrtas another operation known as

Interviews reveal that tleesvasrét the general public are
completely unaware of the hazards of the materials that are
being processed and the toxins they contain. There is no
proper regulatory authority to oversee or control the pollution
nor the occupational exposures to the toxins in the waste.
Because of the general poverty people are forced to work in
these hazardous conditions. Some say'tHid they don

putrid smell, but now clawe thegome accustomed to it.

“Goldsmith” at the “adda” melting davn gold bead -
tracted after acid stripping process.© SCOPE

“Adda(in local language). It is a very primative smlting
operation whereansdit before a smatlifineeled by
wood and coal and where air is forced by fans and pipes into
the fire to increase the heat. Here the material is melted to
form a ball which in the local language is called a “sikka”.

After this melt, the ball of metal is then placed into\ggigE, using propa torch to de-solder circuit boards. ©
baths. The effect of the acid segregates the metascopPE
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E-Waste in New Delhi, India

In New Delhi the E-waste trade is a thri
business. Areas visited in Delhi includg
Mandoli, Sader Biaatr Nagar Extension,
Sealampur andkangate. Indian E-was
dealers make bids on sea-going contair
the inland depot situated at Okhala. Th
is taken out, sorted and distributed betw
various recyclers according to areas of
ization.

Mr Chander Mohan, Director of PRCM N

ing
d
Old

e

ers at

e material
een
special-

etal

© Toxics Link India

Burning of circuit boards for solder and copper in Delhi.

Women plucking compaents from circuit boards with
pliers and wire cutters in Nev Delhi. © Toxics Link
India

After some pin straightening, some of the IC chips and
components are sold for re-use. The items that are not
worthy of re-use go directly to the outdoor fires to
reduce them to metals. Following the chip extraction
and burning, the boards themselves are burned in an
open pit to retrieve the rest of the solder and copper
After burning, the ashes are floated in water to remove
lighter ash.

Another process involves utilizing nitric acid on the
circuit boards to try to remove gold and platinum. Both
methods, open burning and acid baths, are fraught with
occupational health risks as well as risks to the people
living in the surrounding cominuegtigators from

Limited described the trade. He obtains scraps frofgyics Link India became dizzy within just an hour of
abroad as well as domestitmligvealed that the Gulf preathing the heavy air pollution.

countries and in particular the city of

Dubai serve as centers where scrap and
wastes of all kinds from America, Europe,

andWest Asian countries are collected

and re-exported. Major buyers from Dubai

include ChinakiBtan and India. Mr
Mohan also disclosed that Dubai-based
exporters are well aware of the Indian
domestic scrap market and due to this
they keep the price of any scrap at par
with the Indian market price.

The circuit board recycling process

involves either open burning of the circuit

boards or using acid stripping. Both
processes first involve removal of the
chips, condensers and capacitors from
boards. ey often child labor is employed
to separate the parts from the circuit

the

boards utilizing wire cutters and pheiisg boy separating pas from circuit boards,Delhi. © Toxics Link India
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Environmental and Occupational Impacts in Asia

Computer / Process
E-Wadte Witnessed in Potentid Occupationa Potentid Environmentd Hazard
Component Guiyu, China Hazard
Cathoderay tubes | Bresking, removd | - Slicods Lead, barium and other heavy metds lesching into
(CRTY of copper yoke | - Cutsfrom CRT glassin caeof imploson | groundweter, relesase of toxic phosphor
and dumping - Inhalation or contact with phogohor
containing cdmium or other metds
Printed drcuit Degldeingand | - Tin and lead inhddion Air emision of same subgances
boards removing - Possible brominated dioxin, beryllium,
computer chips | cadmium, mercury inhddion
Dignantled printed | Open burning of | - Toxicity to workers and nearby resdents - Tin and lead contamingtion of immexliate environment
dreuit board wade boardstha | from tin, leed, brominated dioxin, beryilium, | induding surface and grouncweters - Brominated
procesing have had chips | cadmium, and mercury inhaldion dioxing beryllium, cadmium, and mercury emissons
removed to - Regpirdory irritation
remove find
metds
Chipsand other Chemicd - Add contact with eyes skin may reult in - Hydrocarbons heavy metls brominated subgances ec.
old plated dripping usng permanent injury dicharged directly into river and banks
components nitric and - Inhdation of migsand fumres of adds - Addifiesthe river desroying fish and flora
hydrochloric add | chlorine and sulphur dioxide geses can cause
dong riverbanks | respiratory irmitation to svere effectsinduding
pulmonary edema, dirculatory failure, and
degth.
Plagticsfrom Shredding and low | Probeble hydrocarbon, bromingted dioxin, and | Emissons of brominated dioxins and heavy metds and
computer and temperaure heawy metd exposures hydrocarbons
peiphads eg. mdting to be
printers keyboards | reutilized in poor
dc. gadeplagics
Computer wires Open burningto | Brominated and chlorinated dioxin, polycydic | Hydrocarbon ashesinduding PAH's discharged to arr,
recover copper aomdic hydrocarbons (PAH) (cardnogenic) | weter, and il
expoure to workers living in the burning
works area
Misodlaneous Open burningto [ Hydrocarbon induding PAHs and potentid | Hydrocarbon ashesinduding PAH's diharged to fr,
computer parts recover ded and | dioxin eqpoire water, and il
encased in rubber or | other metds
plagic, eg. ded
rollers
Toner cartridges U of - Respiratory tract irritetion Cyan, ydlow, and magenta toners unknown toxicity
pantbrushesto | - Carbon black possble human carcinogen
recover toner - Cyan, ydlow, and magenta toners unknown
without any toxicoity
protection
Seoondary ged or | Furnace recovers | Expoure to dioxins and heavy metds Emissons of dioxinsand heawy metds
copper and precious | sed or copper
metd gndting from wede
induding orgenics
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Lega| Implications Ofﬂport/Export Controls on Some E-Wastes due to their Hazardous
Designation bsrddus Countries and the Basel Convention

Export

Is EWAste A Hazardous
Waste?

There is no question that much of E-
waste is a hazardous waste from a
scientific/toxicological standpoint. From
a legal standpoint, hoWevé&sue has
become murky and is dependent on how
serious a government intends to deal
with the hazards. In the following
sections we will observe how various
governments have regulated E-waste and
additionagliywe will look at the interna-
tional common denominator — the Basel
Convention.

With the exception of Canada and the
United States, governments around the
world consider E-waste components

hazardous wastes and thus tightl
control their disposal and export. [Fof Circuit boards are considered hazardous by virtue of the fact t

most of the industrialized countrigs, /g, mercunjcklcadmium batteries, etc. If they did not contain
means banning the export to non- gegterials then they might not be considered hazardous.
countries and requiring a form of

notification and consent to all oth rs**PIastlcs containing BFRs and PVC are listed here to highlight
most of the world is ignoring this serious issue. Under the Bas
Even those that have not yet imple- they could be considered hazardous particularly if they are cony
mented the Basel Ban Amendme » $38%urans during the recycling or disposal process or contain b
are expected to abide by it prior tq itghlorinated dioxins and furans as contaminants. But far too littl
legal entry into force. Virtually all| been done on the downstream impactdiny hiaséiés.
governments, except the U.Sit require
least‘prior informed cohsentoxic ***The Basel Convention contains some vague language with r
E-waste exports. whether whole computer waste is hazardous but for those coun
Australia that have carefully considered the Basel definitions, th
rather certain that these wastes are to be controlled as hazardou
they have been stripped of all hazardous materials such, as lead
cadmium,etc.

It is ironic that a landmark toxicity
indicator — thexi€ Characteristic
Leachateoeedurest (TLP)
developed by the U.S. is, nevertheless /L for Badhus monitors failGh® Tircuit

being ignored by it, through various legal exemptk%}grég =€ far hi h ,
following Section on the US Law). These exemp gheadhable lead content. According

Ions are
not based on science but rather on politics and el

yéjél by the Australian government, TCLP levels of
lead |n circuit boards were found to range from 142 to 1,325

The TCLP is meant to replicate long-term condition% |n' a

landfill which allow heavy metals or other toxic ¢ Fﬂ:’g page is a table showing how some countries and the

to leach out. The regulatory level for lead in the U %ggéonvemion look at computer wastes and the need fo

TCLP of 5.0 mg/L.  TCLP levels for monitors due {Rort controls on them based on their hazardous-
concentrations in the glass test out to be on averﬁggs
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us Plicy and Law material ends up being dumped as non-recyclables or is
released as residues, or emissions to air

The deregulation of hazardous wastes for recycling is particu-
larly troubling because RCRA controls exports of hazardous
wastes. Thus, by exempting E-wastes from export regulations
“The current situation is that the U.S. is exportinge U.S. subjects the rest of the world to its policy of ignoring
electronics and it is not being regulated, and wgglfiherent risks in a material simply because somebody
intend to regulate it.... Our policy is that none aflkims on a bill of lading that the material will be recycled.
should be hazardous waste; we want it recycle@/hile in the past, RCRA never actually banned such exports, i
— Bobohetti, US Environmen¢atien Agéhcy  did, howemeguire a regime of “prior informédaonsent
that recipient countries would have to at least agree to
If the United States were to finally ratify the Baselngjsumieg-the wastes prior to receiving them. Furthermore, the
tion and the Basel Ban Amendment then of coursgrthey States helped push the OECD into rescinding an earlier
would be obliged, as are the 15 member states oOBED Council Decision which bound the United States to “pric
European Union, to ban the export of hazardous fuasies ¢conseantrols.
China. The U.S. would also have to seriously revise its laws
to remove gaping loopholes and exemptions alloweByfeixempting E-wastes from export regulations, the
recyclable wastes. The United States is the only JeitetbStates subjects the rest of the world to its policy
country in the world that has not ratified the Basel Cohwgiering the inherent risks in a material simply
tion, even 13 years after its adoption. because somebody claims on a bill of lading that the
material will be recycled.

The Recycling Loophole

In the U.S., not only is it legal to export hazardous E-waste,
but in fact, the Resource Conservation and ReconetgsNoéen demonstrated too often in the history of waste
(RCRANas been amended and contorted over timeatie schemes that waste traders can easily claim a
actually encourage its export by exempting it fromeeyplty destination for any waste. Once the RCRA
controls of any kind. loophole is proclaimed, it is impossiblé fior hlageEP

any authority to determine whether the exports are truly
RCRA originally controlled more hazardous wastehthaia ifor recycling, whether the recycling is environmen-
currently does. Over the years, RCRA has exempldsmore, or whether the wastes are simply being dumpec
and more toxic wastes simply because they are clbived. t®y providing this gaping recycling léophole the EP
be destined for recycling operations. The concepimfonger can enforce any controls over exports of hazard-
pretending a material is not hazardous simply beecaiss@distes and its eventual disposal. This is a very
being recycled is an unscientific, dangerous policgamngeious policy not only for foreigners subjected to the
fact, is a uniquely North American one. Most coumdriasds, but it could also come back to haunt the generators
have accepted and adopted the definitions and palielesbrters in the form of liability and compensation claims.
the Basel Convention, which makes no distinction between
wastes bound for recycling and final disposal in it¥he Australian government, in a rare rebuke, said this abou
hazardous waste definitions and®controls. the U.S. recycling loophole:

The concept of pretending a material is not hazardous “This distinction does not make it possible to
simply because it is being recycled is an unscientific,  ensure that exports are truly for legitimate
dangerous policy and in fact, is a uniquely North recycling as opposed to “sham” recycling or final
American one. disposal.... In general, theAy®dition is
based on assumptions of environmentally sound
The U.S. has adopted this misguided policy despite the fa@overy that are appropriate at a domestic level,
that historically hazardous waste recycling is responsiblébut which do not accommodate the requirements
for about 11% of US superfund sites and represents sonp¢ the Basel Convention, that exports to other
of the most polluting enterprises evel kegpaticy countries be managed in an environmentally
was adopted despite the fact that all recycling involves sound manriét
some final disposal of residues. Indeed, what we have
discovered in Asia indicates that very much of the imported
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Promoting Environmental Injustice This mentality perpetuated now by the United States is an
affront to the principle of environmental justice, which ironically

The Basel Convention calls for all countries of th&'@®RIPR§ered in the United States and championed by the EP
become sslffficient in waste management and todor_nestlcéHWhe prlnc_:lple states that no peopl_e becau;e of
minimize all transboundary movements of hazardou {4 &R&€ Or economic status should bear a disproportionate
The Basel Ban Amendment forbids the export of haPivgsiof environmental risks. While the United States talks a

wastes from Organization of Economic Cooperation%%j talk about the principle of environmental justice at home
Development (OECD) to non-OECD countries. for their own population, they work actively on the global stage
in direct opposition to it.

Howeveamther than working to fulfill the global obligation o ] )
of national selfficiency in waste management se d, facilitating the rapid departure of toxic E-waste

neles
in the Basel Convention, the U.S. is actually invegt‘ﬂg f#hroil seems to be a priority fér thedgRling
and money in developing a program to establish RifiRRGReEtt, of theARBffice of Soadtey

criteria for environmentally sound management (ESI\{!? for _
countries to folloWhe.S then hopes to eventually feel st_rongly about preserving the export markets for
promote exports to developing countries who meet this €lectronics because otherwise we would not be ,
minimum criteria. This work is being heavily promoted 5P Hif&1ing electronics in the U.S. Do you think we're
U.S. and is being formulated within the OECGB’s frameWgtR9 tofuﬂd new smelters in the U.S.? No, | don't
The goal of all of this is to be able to continue exporting%e%d

to developing countries in Asia and elsewhere via the password ) o
of tecycling” and with an ESM seal of approval. In ‘other words, as we're closing down heavy metal emitting

smelters across the U.S. in order to protect our own people

Because the series of OECD meetings on ESM iARegj¥fRgment, we are more than ready to export to
Operations have pointedly been designed and furtiBglisyS and other dangerous technologies abroad.
countries wishing to undermine the Basel Ban, non- ] ) ]

governmental organizations, Clean Production AGHSHNBUGAS. Exemptions, Exemptions

Action Network, and Greenpeace International, have all ] ]
boycotted and denounced thestneetings. It is abundantly clear under RCRA that without the recycling

loopholes and exemptions, circuit boasdsand CRT

Even if one did not believe in the principle that W(%e*te(‘sonsidered hazardous waste as these materials exceed

should be handled by those responsible for creatifl§ fHEgsnold for lead inAh@xe Characteristic

and even if one somehow believed, against all eVi§8RBINY Procedure (TCLP) test. This means that the

that it would be possible in developing countries f@%ﬁ@?&?eare expected to leach lead over ime when
state-of-the-art hazardous waste recycling faciliti@EPR§ig on land orin a landfill. Under RCRA these circuit
if one further believed that the infrastructure and 98 d €RAve anAERazardous waste number of

in developing countries would be present to ensuPSp#AdPr 40 CFR 261.24, and thus meet the determina-
operation of such recycling technologies (when wiPR&{1azardous waste under 40 CFR 261.3.

even manage our own smelters in this country without ) ] )

grotesque levels of pollution) - the fact would renfifh faHer than controliing these toxic materials as

the waste exporting country would have transferrBli&pgded under RCRA, numerous exemptions are now
inevitable by-products of hazardous waste recycliﬂ\ﬁa{@!ﬂf‘eto avoid regulation. These exemptions make no
recipient countfhese would include: harmful resicRfegntific sense but are a result of an indusagelrlobby
emissions, and mountains of non-recyclable trasH3d gaoveAEeontrols and avoid manufacturer responsi-
dealt with. Why should Asia be the recipient of alPBf¥Hgr creating hazardous materials.

world’s E-waste simply because they are relativelk?I poor? _ , _
ost E-waste is essentially exempt from federal regulation,

While the United States talks a good talk about #f Way or anptitdess the waste generator is a large
principle of Environmental Justice at home for thelf HRe generator who has spent the money to test the

population, they work actively on the global stagBd4ardous material, notifie, iedeRimits that the
direct opposition to it. waste is going to be disposed of rather than recycled.

RCRA exemptions for hazardous electronic waste include:

Exporting Harm 29



Household E-waste Exemptiormatter how toxic cadmium or lithium batteries, they are still

the waste, if it is generated by any household in the U.S., itexempt from regulation.

is exempt from federal recil@tiimis. why many

toxic electronics are ending up in landfills. Although there  Computer Monitoesn large volume

are no figures available for the amount of household E-  generators are not handled as hazardous waste

waste generated on a national scale, local jurisdictions if they are going for recycling, even though they
have produced some interesting data. (see “The Story of have failed th&<EfRst for lead toxicity
Seattle, King Cosetyion for some numbers). Because of poor federal regulation of monitors,
some states such as Massachusetts and
Conditionally Exempt Small Quantity Generators California have gone beyond RCRA regulations
Small businesses are exempt as long as certain and have banned them from their landfills, even
conditions are met: they must generate less than 220 if they originate from households and small
pounds/month, or about 7 - 8 computers/month of guantity generators.

hazardous waste; and that the waste is placed in
sufficient containers, etc. This is a loophole created. plasticsvith toxic brominated flame

for small busineSses. retardants are going to landfills and incinerators
around the U.S. as they are not considered
Large volume generato@®orporations and hazardous under RCRA.

institutions are not exempt from regulation completely

like households and small bushosssestheir  The BPis in the process of proposing aulSpémial R
E- waste falls out of RCRA through other exegm¥igi: would contral IERIBY are krokbut would
continue to allow all households and small quantity
Processed Scrap Metal Exemflimuit — generators to send toxic monitors and circuit boards to
boards with lead and mercury are exempéifighils, and continue to lift controls on exports as long as
the definition of solid waste, and therefetgcling destinations are claimed.
from designation as a hazardous waste
because of the processed scrap metaln sum, the widespread exemptions for electronic waste
exemption for recycled nfafehials. have been specifically designed to remove regulatory
exemption applies as long as they haugarriers not only from domestic recycling, but also from
“minimal quantities” of mercury and nigsglorting these hazardous wastes offshore. While other
cadmium or lithium batteries. “Minimatountries are accurately identifying the lead, mercury
quantities” is not defined bAthet % cadmium, and brominated flame retardants in some
up to the waste generator to determinejectronic waste and treating them accordingly as hazard-
should they desire. Processed scrap mgiakaste, the United States is facilitating the departure of
must also be stored in “sufficient contalfese toxic wastes to developing countries where people
ers” (cardboard boxes are acceptable)attlenvironments are being impacted at alarming rates.
must be recycled (including export) in order
to qualify as exempt. )
Chinese Law

Precious Metal Exemptiba company
generating shredded circuit boards admifshi@as one of the first global proponents for an international
having more than the undefined “minimalban on the export of toxic waste from developed to
quantities” of mercury and batteries, theifl@4@toping countries. It is significant that the 1994
material can still avoid regulation undepr@osal which became the basis for the decision to ban
“precious metal exefrgitigaly because it such waste trade in the Basel Convention on the

has economic value. This conditional exefapgégundary Movements of HeazstetoasdATheir
is based on the presumption that becaudeigigpal was sponsored by the Group of 77 (G-77) and

have precious metals in them, “these mddtiag URherin the late 1990’s, China ananigong K
will be handled protectively as valuabldecame the recipients of unwanted imports of hazardous

commoditié8” Thus despite the presen@ad other nuisance wastes from North America, Australia, and

of lead, tin, brominated flame retardants FH6p@e. These rogue imports persuaded China to pass swift
than “minimal quantities” of mercury and orders to halt such hazardous waste trade.
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Does RCRA Regulate the Most Toxic Computer Parts?

Plastics Coated or
CRT (Cathode Ray Tube) / Circuit Boards Impregnated with
Monitor (Whole or Shredded) Brominated Hame
Retardants
Toxins Lead, Phosphorus, Barium, Cadmium, | Lead, Cadmium, Mercury, Tin, Polybrominated
other heavy metals and Brominated Polymer Resins Diphenleters
(PBDE);
Polybrominated
Biphenyls (PBB)
Does it pass
US EPA No* No* No known test
TCLP Test?
Activity or Domestic | US Landfill (except | Export Domestic | US Lanfil Bxport for | Landfil Export for
Destination Recycing | MA) Recycling Recycling Recycling
Exempt or Not Bxempt - if Not Exempt Exempt - if Exempt Not Not
Regu|ated regulated coming from regulated if coming from regulated | regulated
under current household and claimed for household and
law and/or small quantity recycling small quartity
practice? generators (with generators (with
minimal minimal
conditionsy; conditionsy);
Regulated - if Regulated - if
coming from large coming from
generators and large generators
identified by the and identified by
generator as the generator as
hazardous waste. hazardous
waste.

* Study conducted by University of Horida (please refer to endnote #)
** Result cited by the Environment Australia (please refer to endnote #)

concerned under the State Council, shall be ordered to
China was one of the first global proponents forteansport back and return the solid wastes and may be
international ban on the export of toxic wasi@posed a fine exceeding 100,000 yuan and not exceeding
from developed to developing countries. 1,000,000 yuan concurrently by the Customs. Anyone who
evades Customs supervision and control and constitutes a
In 1996, China passed the Law on the Preventionaiimie of smuggling shall be investigated for criminal
Control of Solaté/élution to the Environment whioksponsibility according to.tfe law
among other things, (a) prohibits the import of solid wastes
which are unusable as raw materials, and (b) stricilge law contains annexes of wastes that are allowed or
regulates the imports of solid wastes that can be sdibded as raw materials imports. As a result, many
raw materiéls. hazardous wastes are forbidden from being imported.

Indeed the law stipdiatg®ne who, in violation of the Still it surprised midvat in February 2000, China made
provisions of this Hamps, piles, or disposes of solidpublic SEP®ocument No. 19/2000 of January 24, 2000. This
wastes moving into the territory from outside the tedivonnagnt entitled, “Notification on Import of the Seventh
China, or imports solid wastes for use as raw mate@ategory of Wastes,” announced the following new law:
without obtaining approval from the competent depgtmenEebruary 1, 2000, the seventh category of wastes

Exporting Harm 31



approved by the State Environmental Protection Adihm@stierent (as they would not be OECD exporters), this mov:

tion for import shall not include the following: nevertheless demonstrates conclusively China’s support for th
Basel Convention and its overarching goal of national self-

. computers, monitors, and CRT sufficiency in waste management.
. copiers
. microwave ovens
. air conditioners The Ba;el
. video cameras Convention
. electric cooking devices, rice cookers and the
. tglephones (except for pay-phongs) Basel Ban
. video games (except for processing for re-export)
. televisions and picture tubes Amendment
. refrigerators.

The Basel
From April 1, 2000, the Customs Administration will not Convention on the
allow the entry of the above mentioned abandoned Control of the
electrical appliances.” TFansboundary

Movement of
From the results of our mission to China, and the common Hazardous
knowledge in the recycling community in developed Wastes and Their
countries of the OECD group, this law appears to be poorly Disposal was
enforced. The reasons for this are as jtas umatlear adopted in 1989
known whether this widespread flouting of the national law is and entered into

due to a lack of enforcement will or infrasttydture. foike in 1992. It was created to prevent the economically
has to do with both — a lack of will on the part of logzptivated dumping of hazardous wastes from rich to poorer

officials and a lack of infrastructure on the part of theutsfigal There arasiofithis printlid countries
government. that have ratified the Convention ancsdiesthiost:P

In January of 2002, representatives of the Basel Atitshoriginal version, the Convention called for national self-
Network (BAN) raised the issue of E-waste export§ufficiefney in hazardous waste management, and for the overa
and our recent discoveries ZitbngrBinpd?am minimization of hazardous waste generation and transboundary
Officer of ®E&d delegate to the Basel Conventiomovements of such wastes.

most recent meetings of their Leghhmadbiting

Groups. .Mhong Bin expressed gratitude for our In its original version, the Convention called for national
information and further expressed real concern. Heelfsufficiency in hazardous waste management,and
reiterated that whole compugers)oBRrs, printers, the minimization of hazardous waste generation and

etc. were strictly forbidden from entry into China. transboundary movements of such wastes.

He reiterated that whole computers, CRT If wastes are to be moved under the Basel Convention--for
monitors, printers, etc. were strictly forbiddé€fample if a country lacks the adequate technical capacity to

from entry into China. deal with a waste domestically - the exporting country must not
allow the export “if it has reason to believe that the wastes in
According to Mia Hongchang of theaStdid W question will not be managed in an environmentally sound

Management DivisionfoinSERjirngy possible revision manner (ESW'he Convention defines “environmentally

and further elaboration of the existing rules will besound manageheesitaking all practicable steps to ensure

forthcoming this.%?ear that hazardous wastes or other wastes are managed in a
manner which will protect human health and the environment

Finallyit must be noted that on 1 May 2001, China ag#iigf the adverse effects which may result from such

the Basel Ban Amendment which effectively will f&asitesie

export of Basel hazardous wastes fEqan@ECD

Liechtenstein to all non-OECD countries including ChiteaComniation also requires that such export must utilize a

there is no legal obligation placed on China from thigpaperwork authorization regime known as “prior informed
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consehor PIC. PIC calls for exports of hazardous wasi@sgaleveloping countries that are the subject of this

be allowed only with the written consent from the re¢ggient, it must be noted that China, an ardent sponsor and
countridiowevelespite these original obligations stipuaigodrter of the Basel Ban, has ratified it. The Indian

the Convention, the enormous economic pressuresSuprg0d Court has likewise reflected the Basel Ban in thei
hazardous waste faced by many developing countrigifrective of May 1997, still in force, prohibiting the import
threatened to undermine the Basel Convention’s goafshefzardous wastes into akiéanPas a Basel/ P

national selfifficienayaste minimization and minimizatigil @éspect the decision even prior to its strict entry into

its transboundary movements. legal force.

For this reasonaht@eB to the Basel Convention adoptgd &e| Waste and Hazardous Waste Definitions
decisiéhin 1994 calling on all countries belonging to the
OECDgroup of states to ban the export of hazardgyg Basel Convention defines waste by disposal destinatior
wastes to nO&ECD countries. Then in 1@88she P or recovery processes. These various processes are listed ir
reitterated their concern by installing the ban as 8&nnex IV of the Convention. For example, virtually any materi
amendment to the Conffention. that will be recycled or processed in order to reclaim a metal,
_ or to reclaim an organic or inorganic substance for further use,
The Basel Ban Amendment effectively prohiBifemed a waste. Electronic components that are re-used

all exports of hazardous wastes from memkghout any further processing are likely to not be defined as a
states of the OE@2 European Union (EU), angaste.

Liechtenstein to all other countries.

. The Basel Convention does not cover all wastes but rather
The Basel Ban Amendment prohibits all exports of hazaiglgMSto control “hazardous wastes” as well as “wastes

wastes from member states of tree@H@ipean  collected from householdsgsiddes arising from the
Union (EU), and Liechtenstein to all other countriggc@ea¥ih of household7\2/vaste”.

enter into legal force after it receives 62 ratifications.

Currentlyhile the total number of ratifications has|n 1994, to better clarify what wastes are controlled under
reached 28, it is being honored by neose8asel iR the Convention, the Baties Bstablished two lists of

fact has already been implemented by the majority afiQFHEY correspond to common waste streams:  List A,
countries including all EU member states, Norwayound in Annex VIII is presumed to be hazardous and thus
Liechtenstein, Monaco, and‘iceland. covered by the Basel Convention; and List B, found in Anne

_ IX, is presumed to be non-hazardous and thus not subject
It must be stated that among OECD countries, thgyYRiaslasel convention.

States stands alone in not having even ratified the original

Basel Convention, let alone the Basel Ban Amengiyieinnex Viil hazardous waste list has the following
This is signficant, as it allows the U.S. to escape {3 Ra3fb entries to E-waste:
obligation for nationakgtfiency and the assurance of

ESM in recipient countries. Itis also significantinthatthe A1010 Metal wastes and wastes consisting of
Basel Convention faaltieds Rom trading witlarteesP alloys of any of the following: aatsenity beryllium,

Thus, under Basel, it is illegal (even without the ban) fofIndia. 1ead mermelgnium, tellurium, thallium.
Pakistan, China, and otheaBassidimport hazardous E- ' ’ ’ ’

waste from the United States. A1020 Waste having as constituents or

, ntaminants, excluding metal waste in massive form, any
It must be stated that among OECD countries, the rm%a:‘ollowing: antimatiyiony compounds, beryllium,

States stands alone in not having even ratified t‘E'SryIIium compounds, cadmium, cadmium compounds

original Basel C:rg\éimg}nlet alone the Basel qggd, lead compounds, selenium, selenium compounds,
' tellurium, tellurium compounds.

RurtherCanada, Australia, Japan, aratezquth K

. . . A1030 Wastes having as constituents or
althouglaies to the Convention, have a well known . - : .
: agntaminants any of the following: arsenic, arsenic
antipathy towards the Basel Ban Amendment an c%n %Jr?ds mer curv compounds. thallium
to work with the United States to undermine its efﬁ0ﬁ18¥ » Mercueycury P ’ '
allitm compounds.

and entry into force.
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A1160 Waste lead-acid batteries, whole, or Astisiregicase could also be make that plastics that are
impregnated with brominated flame retardants and are exporte
A1170 Unsorted waste batteries excluding reiggirgiting and recycling are also covered under the
of only List B batteries. Waste batteries not specifi€eQsYetis.
containing Annex | constituents to an extent to render them
hazardous. [note List B batteries include: waste battéfiizessed E-Waste Exports are lllegal

conforming to a specification, excluding those made with lead,
cadmium, or mercury] Clearlyrom the above revewan see that the export of E-

waste as it has been witnessed in ChinaKistha, iand P

A1180 Waste electrical and electronic asseifitfielatipn of the Basel Convention and the Basel Ban

scrap containing components such as accumulator’MREMENt.
batteries included on iristédugwitches, glass from

cathode-ray tubes and other S_UCh export of E-Wa_stes_

activated glass, and PCB violates the Convention since the

capacitors, or contaminated Waste§ are not being exported to

with Annex | constituents (e.g., operations that have

cadmium, merdeaag “environmentally sound

polychlorinated biphenyl) to an managerigintaccordance

extent that they possess any of with the Convention. Such

the characteristics contained in exports also violate the PIC

Annex Il1. procedures outlined in the
Convention.

A2010 Glass wast
from cathode-ray tubes and
other activated glasses
destined for direct reuse, and
not for recycling or final
disposal.

(0]

Furthermore, the exports are in
violation of the spirit, if not, the
letter of the Basel Ban. For the
countries that implemented the
Basel Ban, including all of the
countries of the European Union,
exports to a non-OECD country
are illegal. For all other OECD
countries, the exports will violate
the decisions that created the
B1110 Electrical Basel Ba_n._ While some c_Iaim
such decisions are not strictly
legally binding, they are
considered morally binding on alll
Rarties.

Itis also important to note that
the Basel Convention’s List B
includes:

and electronic assemblies
(including printed circuit
boards, electronic components,
and wires) destined for direct
re-use, and not for recycling or
final disposal.

Finallywith respect to the
United States, it is illegal for all othetid3agatiading
India,dkistan, and China to import wastes from the United
From the above we can gather that at the very leastStatesidue to the fact th& thadd aRy to the
boards, GRand other electronic boards or componesrarahtion.
assemblies containing lead based solders and copper beryllium
alloys (which includes most computer circuit boards arfteredplort of E-waste as it has been witnessed in China,
other electronic equipment), are indeed hazardous wastésdia, anddRistan is in violation of the Basel
according to the Basel Convention. Likewise, whole, use@onvention and the Basel Ban Amendment.
discarded computers, printers, and monitors that contain such
circuit boards os@RiT are not to usee directly are to date, such violations of the Convention and the Basel Ban
be considered as hazardous waste and subject to teasbhent have gone unnoticed or ignored. It is imperative
Convention. that these illegal practices be terminated at once.
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The Di|emma Of LOC&' Governrﬁ@ i hould be handled as hazardous waste and diverted
ro

m landtills. The state is the authority charged with imple-
menting federal regulations., Wshawgon State is not
enforcing state codes that would control these E-wastes as
hazardous wastes. In light of that, the City and County agencie

Increasingijl over the United States, state and local 5o paying a very difficult time preventing E-wastes from
governments are caught in a bind from an E-Was%{erllmﬁ local area solid waste landfills
not of their making. In order to protect their local environ-

ment and landfills from excessive toxic waste du B%‘ﬁﬂty
avoid future liability from polluting landfills, the order of the

day has so far been to try and divert as much E-Wggleid8y county Solid Waste Division manages ten former
possible from landfills to recytlénsal ¥olid waste |5l properties; additioniadid municipal solid waste
agencieshave no real authority to prevent dumping fiseted from ten transfer stations and two drop boxes
wastes into landfills as long as state and federal IS in urban areas (except Seattle), and transferred to
exempt households and small generators from regultiQfl, Hills Regional Landfill for disposal in a lined
Thus, conscientious governments have initiated pAV@fii$fetter understand the types and quantities of
and voluntary campaigns aimed at educating CONgiii§{Sste being disposed, and to develop strategies to
and promoting recyclers. increase recycling, the Solid Waste Division began the
o ) _ . Waste Monitoring Program in 1990 in which they systemati-
The principle of diversion of waste from landfill {0, collect samples of waste from both residential and com-
recycling has become a holy grail for solid wasfgercial customers, sorting it into categories by weight.
officials despite the fact that many of them have not
really investigated what or where they arg, ye april 1999-March 2000 Comprehensive Waste Strear
diverting the waste to. Characterization Stedtrapolation of monthly samples

o _ _ _ led the County to estimate that the total tonnage of “Small
The principle of diversion of waste from landfill to reGyelii »including all computers and TV's, that ended

become a holy grail for solid waste officials despite he fa¢hil0&eqar Hills Landfill was 9,050 tons for that period.

many of them have not really investigated what QW& me the County lumped all electronics into one

they are diverting the waste to. They have, like fapfa0., (“small Appliances”), but now that they are aware
manyheld a blind faith in theremydlitig” without

of the magnitude of the E-waste problem, the County has

considering the implications of export and the bagie.JaCli more specific categories for electronic waste for
that where hazardous materials are cengelingd, “future studies

can be a very,diwjluting business.

Saddled with the Problem

The City of Seattle

The Story of Seattle and King County inrhe city of Seattle collects waste at four transfer stations

Washington State where 40-foot shipping containers are filled with compacted
municipal waste and sent by rail to the Columbia Ridge Landfill
King Courttye largest countyshidgton State, in northern Oregon, where it is dumped into a 640-acre linec

includes the City of Seattle as well as 37 other mi@fffialiA train-load of approximately 100 containers of
ties. Although geographically located within Kingc@Bpagted garbage leaves Seattle five evenings a week and
the City of Seattle is responsible for managing its?6ies#liPregon early the next morning for unloading and
waste and recycling programs. With 60% of locaSRERR@Ng in the lafidfill.

holds owning at least one ¢bamulitemassive high-

tech industry in the area, the solid waste agencie¥gleded in this massive volume of city waste is a rapidly
faced with rapidly increasing levels of electronicsif¢f@@sing quantity of E-wastking ioutite City

waste stream and no easy solutions to the probleph.Seattle monitors the type and quantity of the waste it
handles, accomplishing a biennial Waste Characterization

As studies have shown, TV and computer monitors ifd)jt@/ternating between residential and commercial
boards and coated plastics are laden with,lead, merwgte every two years. In the year 2000, the Seattle Public
g

brominated organic compounds, etc. and many of tHetlties completed a Waste Characterization Study
components fail the BRP te&tThis means that thesdfommercial sector waste (as opposed to residential
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waste), and came up with the following results, calcttatpdra lknowingly allowing toxic materials that fail the TCLP

90% confidence level: test into landfills, and anyone becomes ill as a result of this
waste, the culpability may be provable.

Commercial Sector E-waste dumped in Seattle’s landfill in

2000 (not including residential waste): Diversion: From Landfill to Export
Monitors and TVs 740 tons Faced with wholly inadequate regulations governing household
Other Computer Components 1,72andissnall-quantity generator waste, and fearing future liability
A/V Equipment 636 tons for hazardous electronics deposited in their landfill, King Count)
Small Appliances 632 tons has taken the initiative to try and divert electronic waste from
TOTAL 2,731 tons landfill to recycling. In fact, King County has drawn national

attention for its voluntary Computer Recovery Project, a
Monitors and computer waste from Seattle residgratginsesieip between the County and private recycling busi-
not separately identified in the 1998 residential segsses to collect and recycle or re-use computers, done in
Waste Characterization Butidige following two conjunction with the City of Seattle. Started in July 2000, the
categories include all electronics: Computer Recovery Project is aimed at encouraging residents

and small businesses to take their unwanted computers to a lis
Residential sector E-waste dumped in Seattle’s lafdfitimecyclers rather than dump them at transfer stations.

1998 (not including commercial waste): The County decided to focus on the individual and small
business waste generators as these are the primary sources c
A/V Equipment 640 tons computers in the landfill; most large corporations send their
Small Appliances 571 tons unwanted computers to large waste recyclers or asset
TOTAL 1,211 tons recovery groups who only deal in large volumes of E-waste.

If we assume that each of the three waste charadibezatian of the CoulbmynputercBverydpect is
studies above (City and County) represent one ygapwfling a local recycling option for monitors when there
electronic waste in local landfills (although they weas none before. King County requéated that T
sorted in three different years), we come up with Rectalmf a local recycler of other materials, start recycling
12,992 tons of electronics that theoretically represemitong charging customers to safely crush and transport
yeds worth of combined commercial and residenttad high-lead glass to a domestic recyclibtaffacility
electronic waste from all of King County inhabitarfRecldiim now provides the only local option for properly and
essential to remember that the E-wastes heading falohedstaedlly recycling monitors.
area landfills are hazardous due to, for example, their lead
content. In addition to setting up a domestic recycler for monitors, King
County identified and advertised a few dozen local computer-

City and county solid waste officials find themselvezyaling businesses willing to sign an agreement in 2001

the unenviable position of accepting huge volumeasatihg that they would either send nonworking monitors to a

material they know contain hazards while the gewerahty-approved recycling operation, or discuss with the
public has little knowledge of the problem and preCiousty any intentions to export nonworking monitors.

few recycling options.
The economies of the CRT eaptudvveavibave far

City and county solid waste officials find themselvesrimtteepower than King County to dictate the region’s end
unenviable position of accepting huge volumes omardietsdbr toxic monitors. None of the recyclers who signed
they know contain hazards while the general publiben@sunty agreement have indicated they are exporting, while
little knowledge of the problem and precious few menygclifithem are.
options other than a small infrastructure in the private
sector and occasional weekend collection programesphs this valiant effort to keep E-wastes out of the landfill,
result of merclegd, cadmium, and bromine going théowastes continue to get dumped in large quantities. Without
municipal landfills, local governments anticipate tblaisihgyhe federal and state loopholes excluding households
may well have to pay very large cleanup costs in #mal Sotallequantity E-waste generators from regulation, the
This future liability is of great concern to governmenGaffiniglbas little authority to prevent them from dumping
particularly risk managers and solid waste division dimsofmrtersfand TV monitors.
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Local governments are also scared of doing anythinguitaae@sldo take their monitors, and then, rather than
result in illegal dumping of electronics. Making disp@galing to have those monitors properly recycled domesti-
burdensome in any way (e.g. charging end-of-life feeallymakinare sold again eysbssding them offshore.
itillegal for households to dump monitors, etc.) coultiesititle, the unscrupulous recyclers have done nothing to
costlydangerous illegal dumping outside the solid wastetect the environment and human health that would justify
system, particularly if there is no alternative infrastrugblleeting the front-end fee of $8-$10, plus they have
handle the material. turned around and sold the monitors on the export market.
This is a form of consumer fraud .
Despite this valiant effort to keep E-wastes out of the
landfill, the wastes continue to get dumped in largeAs long as recyclers can simply export the material,

guantities. there is absolutely no guarantee that the result is better
for the global environment than landfilling the E-waste
King County has officially prohibited monitors from the here at home.

commercial sector in the landfill, but has few resources to

bring to bear for effective enforcement, ofdhéaopolicyUnfortunatehe results of government preghases tik

they have a “persuasion” mechanism to divert all E-Wiagf€taunty and others struggling with the E-waste problem

recycling prograathieRing County has a smalladveftgus on landfill diversion and increased recycling. But they

ing budget to educate and persuade consumers. don’t place strict definitions on acceptable recycling
processes. Nor can they likely place restrictions on the E-

Most residents don’t know that computer waste is hazastiguthat are exported to foreign destinations. For local

and don’t realize that it has grown into a massive prgj@esinments the issue is an especially difficult one as it

Also working against the program is the fact that mafayls on the shoulders of those with little authority to

consumers are unwilling to payriglitdhie®, i.e. address the upstream solutions required.

deliver their computers to a recycler where they will have to

pay the $8 - $10/monitor fee required by tlkisecycksr local governments the issue is an especially

fee is ostensibly charged to cover the extra costsdifficult one as it falls on the shoulders of those

properly recycling the leaded glass with a domesticwith little authority to address the upstream

recyclerUnfortunatélg currently cheaper and accept- solutions required.

able for households and small quantity generators of E-

waste to deliver their monitors to the transfer statiorfinallyit must be noted that in Seattle and Kamgl County
likely many local governments in the current recession, there

Most residents don’'t know that computer waste age dwindling budgets to deal with the problem, just at the
hazardous and don't realize that it has grown intgaame time the E-waste problem is coming home to roost.
massive problem.

The paradigm of diversion from landfjlintbicbciatat The California Story

governments have been scrambling to implement, is

significantly flawed in practice, from an environmgntado1, theSUER and the California Integrsteed W

perspective. First, recyclers are often forced to Iangli#lg@ment Board sponsored a “Working Group”

lot of material because there is little to no marketd@misrised of non-governmental organizations (NGOSs),

This frequently includes keyboards, printers, and |geate§bvernment, recyclers, and electronic industry

plastics which contain brominated flame retardantgpresentatives to recommend infrastructure development
for recycling electronic products in California.

More Ky howevds the scenario where the recyclers

export the material or sell to brokers who export. Hi&dg@aée Wking Group could not get past the issue of

as recyclers can simply export the material, therehigzardous waste regulationgoudRih television and

absolutely no guarantee that the result is better fefidARors contain 3-8 pounds of lead. The federal

global environment than landfilling the E-waste hegg@htions for large generators .wémstitlgians

home. such as universities, banks, and computer manufacturers
who threw away more than 220 posralsnoin@RT

A third flaw in the diversion of E-waste to recyclers igéh@thazardous waste generators and prohibited from

some, but not all, recyclers are unscrupulous, and@igpakigy of the @Riunicipal landfills. The hazardous
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waste laws for the California residential householdschowemeranifests @RTexempted from the requirement of
were not as clddre law was very loosely interpretedusirgityregistered hazardous waste haulers.
sponsored garbage programs, electronic recyclers, landfill
operators, and non-profit retail shops who routinely tBsedesgajating GRthere was an unintentional result
CHlinto the local landfills. of saddling the cities with recycling costs while lowering
recycling standards, encouraging exports to foreign
In November 2000, the Materials for the Future Foumdatits and encouraging the use of prison labor
(MFF) wrote a letter to the Depacxienanél T
Substance Control (DTSC) asking for clarificationVdfiitaehe UWR may be appropriate for addressing a temporary
CRT hazardous waste regulations. The three-pagssists#tiutdion, the LWYR ibstitute for state policy that
DTSC was meant to get answers to questions thatrbmexbtes environmental and economic sustainability and
plagued the electronic recycling industry for at legsbtects human health and safety
decade.
California “Universab\/ Rle” Loopholes
In response to, MeFDTSC issued a regulatory
“clarificatibreclaring that all teadaining ERE The emergency UWR makes the cities responsible for writing
hazardous wastecandobe disposed of in solid wastee check to pay for CRT recycling. Each computer monito
landfills. DTSC stated specifically that they weredgsei@gsion costs $15-40 dollars to recyclehproperly
their position based on.8athdJCalifornia’faw emergency UWR does not extend the responsibility for end-of-
life management of hazardous waste to the hazardous waste
The DTSC's clarification of the CRT hazardous weistducer (the manufacturer). High-tech manufacturers
regulations meant that just about every Calforniavdig design and produce ®xicoORTak
well as every landfill operator and waste hauler h@sgingibility for building an efficient recycling
municipal solid waste, were violating the law infrastructure and paying to recycle CRT products.

The clarification of the CRT hazardous waskbe cities are, instead, burdened with the responsibility of usin
regulations meant that just about garbage ratepayer and taxpayer funds to contract recycling
every California ci@ well as every landfill services and to build a CRT collection and recycling and
operator and waste hauler handling municippriocessing infrastructure.
solid waste, were violating the law
Tracking CRT

DTSC also recognized that this new regulatory interpretation o o
constituted an emergency that required immediate 8886AUSR the UWR streamlining process eliminates the nee

order to prevent a crisis, the DTSC used its authéﬂf@ﬂﬂaﬂe tracking manifest, the recycler is not obligated to
declare GRTUniversasig. prove that the material actually gets to its final destination

or how it was processed once it gets there. Under this rule,
The Universal Waste RUI¢§tiedR)ines” (i.e. de-  California’s hazardous waste can be disposed of in another
regulates) the collection and management regulatiofitafrs landfill, illegally dumped or even burned without the
certain wastes that are considered common. Underkhgwledge of the municipality
Universah¥te e, CR@re conditionally exempt from
hazardous waste regulations, if they are going to belfe@@fdsit any help in tracking tGRgitimize

recycling facilities here iStbedlbroad. The ERT
By deregulating,GRT UWR has had the unintentioR@gardous waste regulations are poorly enforced and the
result of saddling the cities with recycling costs wifledoeSrieep an updated database of aetidns tak
lowering recycling standards, encouraging export§dé/idual states against companies that violate federal
foreign matk and encouraging the use of prison labdtazardous waste regulations.

The UWR also eliminates any system of tracking of FXP&us

waste movement once it leaves California’s borders. For

example, under the UWR, CRT recyclers that are ndt\gsiyR was developed with the purpose of encouraging
chemical or thermal treatment do not require a full h&g@yelig and proper disposal of materials that do not create
waste facilities permit and the transporters are not réliiiéepfes hazardous problems, while keeping the regulatory
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burden to a minimum, on all but the final receiving faoditgiffaalliving wage recycling the same materials in the free-
destination). labor market.

The UWR does not apply to facilities that use extern@hbgatson industry is also killing public and private investment
water or chemicals to prose&CiRGhemical processin the recycling industrg labor unions andsthe U
are performed bpfaitte recyclers or under crude Chamber of Commerce are on record opposing the
conditions in developing countries where hazardousweaasipoly prison industries have on federal procurement
regulations are poorly enforced or non-existent. Onertdfalots. According to the U.S. Chamber of Commerce,
most significant consequences of California’s decisipnscalmisiand services rendered by the prison industries are
CHRSTis that the pressures to export have been increfisgdeastly more expensive, poor quality and not delivered
the landfill option is being cut off. on time. Private sector start-up companies are in no
position to compete with prison industries that receive the
One of the most significant consequences lbénefit of warehouse facilities and utilities paid for by the
California decisions about €RTthat the taxpayers and prison workers that receive as little as 26 cents
pressures to export have been increased asatibhour
landfill option is being cut off.
California’s prison system also competes with university
Another unintended consequence of California’s eesiearchsfunds and community economic development
that U.S. recyclers who currently pay a living wagéjradidgwhim California, the state prison system’s $5.6 billion
obtain a third party environmental management budget is larger than the $4.3 billion combined budgets of
certification or certify that their end markets meethdgdtate’s two premiere university systems (the University
environmental standards will be placed at an evepfi@atiéornia and the California State University).
severe competitive disadvantage wébyttioss' “
who takthe “low road” approach by shippmg the CRipporting prison labor sustains a policy that is morally corrupt
overseas or by subcontracting with prison labor and thatinvests in low tech, labor intensive recycling pro-
cesses rather than investing in public education and research,
Impact of U.S. Prison Labor on Recycling or CaliforniaBEPecycling business development
programs that attempt to attract legitimate recycling
A federal penitentiary in, Aalditenia will soon begin tthusinesses to the state.
process GRTa new 50,000 square fooRfeydiiyg
companies that subcontract prison labor are alreadytndetctit=
ting those companies that pay a living wage and benefits to

free-labor market workers. California’s prison indust
experienced unprecedented growth in the lastten y,
incarcerating more than 626 out of every 100,000 C
The use of an incarcerated labor force raises mo
as well as serious concerns about infrastructure
ment and the future of recycling in California.

The use of an incarcerated labor force rais

moral issues as well as serious concerns ab

infrastructure development and the future ¢
recycling in California.

California has one of the highest prison populationg
and an extremely poor record of prisoner rehabi
The statewide recidivism rate is 75 percent. Priy
companies that sustain their operations by wareh
prisoners and selling prison labor rather than reh
inmates increasingly operate the prison system.

means that 75 percent of California prisoners are
likely to return to prison and earn $1.10 per hour |

ry has
ears,
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The Solution Lies Upstream disproportionate burden of environmental risk — particularly

when they have not benefited from the products and services
that created that risk. All industrialized countries of the world

Recommendations for Action should becomess#ffeient in managing their own hazardous
wastes so that they will not victimize other peoples, particularly

The fundamental dynamism of computer manufagtutawgloping countries, but moreover so that they will realize

that has transformed life in the last quarter of the @dimmediate incentive to eliminate such hazards at the source

century has led to rapid product obsolescence wHievélaping nations should be given the tools and training

created a waste crisis that is out of control. The aliigssdry to develop preventative waste management

our own country to manage this problem has beentrategies.

overwhelmed and so we now resort to immoral and

unsustainable expertt i¥ clear that the answer to d&commendation 2: GetoikenB Out

E-waste crisis lies not in finding new downstream hiding

places for this waste, it lies not in exporting it to tRellution prevention does not just mean recycling waste

desperately pbat in moving upstream to prevent thieeady produced — rather it means clean production —

problem at its manufacturing source. producing less quantity of waste and less hazardous waste
in the first place. Recycling has an important role to play in

Today it is frequently cheaper and more conveniengdading the E-waste crisis, but recycling can hardly be

a new machine to accommodate the latest softwas@earss the only solution particularly when hazardous

hardware technology and their increasing demanitsptas are involved. Recycling hazardous waste often

more speed, merandypowdnan it is to upgrade theinvolves re-exposing the environment and our health to

old. ef this rapid “trash aridcyale comes with a  hazards via either pollution or re-introduction into products

monumental price that we as humans are just begihsiagthe recycled waste will eventually surface later as

to pay W need to change the dominant paradigm gloéttion.

has prevailed over the past three decades. The lust for

fastersmaller and cheaper must be governed by dfrewaste were not hazardous, it would still be a nuisance

paradigm of sustainability that demands that our pruaduaisuld no longéedmand destructive to human

are cleanéwng-lived,-gmdable, and recyclable.  health and viable ecosystems. Likewise, if the process of
manufacturing computers were done cleanly without

It is time to strengthen the call for sustainable prédirardous inputs and processes, it would be possible to

tion, environmental justice, and corporate and gogeeicome the worst of the high-tech environmental

ment accountability in order to achieve these goatdghirhare. Clearly then, the first and most important

following are our recommendations for action. solution to the E-waste crisis involves getting the poisons
out.

Recommendation 1: Ban Hazaralktes W

Exports Before that happens, manufacturers of computer monitors,
televisions and other electronic devices containing

The most immediate recommendation consistenth@@rdieels materials must be responsible for educating

Basel Ban Amendment decision by the Basel Cof986tigiers and the general public regarding the potential

to ban all exports of hazardous wastes from OECHhreahsd-public health and the environment posed by their

OECD countries is for the United States to ban suctpegducts and for raising awareness for the proper waste

exports of E-wastes that are hazardous wastes incliigi@iggement protocols. At a minimum, all computer

computer monitors, whole computers, and circuit boRiytags, television sets, and other electronic devices

is unacceptable that the United States, the world’s néestaining hazardous materials must be clearly labeled to

wasteful nation, has not yet ratified the Basel Convelttistih@nvironmental hazards and proper materials

the Basel Ban Amendment that were passed by a cBr&zagegient.

of all of thariRes. Even in the absence of actual ratification

of the agreements, the United States must implemeResesemendation 3: Exercise Precaution -

decisions and do so immediately Doit Let Newolsons In

The United States must practice environmental justicemagiaglye world has embraced the common sense policy
global stage. The poor of the world should not hav&ktmbheeasthe precautionary principle as it applies to industrial
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activityThis principle is based on the old well-acceptiidancial incentive to design their products with less
adages of “look before you leap”, “when in doubt, ddhwaithaidtis and more recyclable materials.
or “an ounce of prevention is worth a pound of cure”. For
some reason, this vital precautionary wisdom seem€totamtly the expense of collecting, managing and
missing when it comes to placing new chemicals intdisposing of discarded electronics -- including house-
merce and the environment. The chemical industiyoldidibeandous waste collection and hazardous waste
allowed to proceed on the basis of chemicals being Sit@adean-up -- is born by taxpayer-funded government
until proven guitxposing potential hazards to our hegltbgrams, primarily at the local level. Manufacturers
if chemicals had constitutionaleidiytthe Yime and distributors should assume responsibility for these
conclusive scientific evidence exists that a chemicatissts, so that they can be internalized and reflected in
dangerous, itis often too late — the compound has alteagyattunet prices. This change in the market econom-
significant damage. ics -- in effect the internalization of costs that were
previously passed off to the public -- will create
This approach has caused serious problems withpcveenfchlincentives for manufacturers of electronics to
compounds in the pasti(a.pATBS) and continues teeduce such costs by designing products that are clean,
cause grave and, at times, irreversible harm. For esafimptiyiaible, reusable, repairable, upgradeable, and
is likely that in the next few years the United Stateawviltbalisassemble and recycle.
forced to follow the European Union’s initiative and ban the use
of brominated flame retardants because we did notfbeyseatdanany mechanisms to ensure EPR. One of the
likelihood that such compounds would be persistent@esbigseful and urgent with respect to E-waste is
accumulative. This will likely take place after too mugtogeimagale Backrequirements.
has already been done . It is essential that where there is
reason to believe that there is likely a threat to hd@toonmendation fequRre @ducers todle it
the environment, one must exercise precaution egagkiefore
there is conclusive scientific evidence that harm is
occurring. The federal government must, in accordangmdel example of EPR is product take-back where &
with the precautionary principle, develop and impfgowunter takes back a product at the end of its useful life
strict protocols for testing all new chemicals and (néxfween discarded) either directly or through a third party
before they are introduced into the markets. Andidvesyesroduct tabiack needs to go hand-in-hand with
there is doubt — do without! mandatory legislation to phase out &ensstk.foF E-
waste is necessary to place the burden’sfemproduct
Recommendation 4: Make the Producer ronmental impact clearly back into the hands of those who
Responsible design it in order to provide immediate incentive for improve-
ment. It is also necessary to provide downstream consumer:
Increasingly it is being recognized that produce?8dJPcal governments with an immediate answer to the ques
products must be finanpiayisically or legally tion, What can | ethically do with this obsolete machine?” Clearly
responsible for their products. The principle of FHRE case of E-waste, as demonstrated in this report, animme
tendedr&ducereBponsibilityEPR) requires contindiate and ethical choice is needed as a matghofilslgency
ing accountability on producers over the entire WfeR&ggeour old computers in landfills? No. Should we give |
of their products. This is an absolutely necess@{qyoif¢ recycler or broker who will simply turn around and
as it has been too easy in the past for manufac®fR&S ibfo Asia? No. The obvious answer is that manufacture
products to externalize environmental costs to st be required to take these products back and devise an
public, to consumers, to developing countries dAtP!RFRE environmentally sound and ethical recycling/re-use
generations without those burdens ever being ROMIRNS-

or accounted for by those responsible for them. . o _
The ultimate aim is to close the loop of the product life cycle

The aim of EPR is to encourage producers to pres@that producers, who manufacture the product in the first
pollution and reduce resource and energy use in plack staggvho are ultimately in charge of designing the prod
of the product life cycle through changes in produattdasgyme full responsibility focbisycle

and process technolBgensuring this feedback to the

producer and by making them financially responsiblaifpras consumers, we must demand that corporations
end-of-life waste management, producers will haveake available and transparent mechanisms for product take
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back. This free-of-charge takeback should include ﬂTh@cEQJropean Model for Future Action
that are obsolete or broken.

In the last five years the European Union has progressed
Many grassroots groups around the country have,giM¢ on environmental and health concerns while the

together to develop a comprehensive platform to#{ji§SStates has taken significant steps backwards. Now
the growing E-waste crisis. Called theakldttronicie ynited States is in the embarrassing situation of being
Back! Platform, it has been endorsed by hundredg,pf,@iaHBShe rest of the industrialized world in coming to
around the U.S. and throughout the world (see qins with this celstenyvironmental crises. This is
wwusvtc.org/cleancc/e_platform.htm) for the full RIG¥RHTY true with respect to the issue of toxic pollution
and a chance to sign on and participate! and, in particulive E-waste crisis. Japan also has

. . _ surpassed the United States on progressively and meaning
Recommendation 6: Design for Longevity g1y dealing with the issue. (see SVTC's clean computer
UpgradabilityRepair andeRuse report card at vewiw.org/cleancc/pubs/pub_index.html)

Once the hazardous inputs are eliminated, the nexfrgtiiity5 countries of the European Union have already
is to counter the rapid obsolescence of computergdopted the Basel Ban on the export of hazardous wastes t
Ingenuity must be applied to producing computergdbafoping countries even prior to its legal entry into force.
avoid the gross wastefulness seen in the industry-t§ @@bfe information on the Basel Ban and Convention see
A distinction must be made between design for regy@liag.orgThus, it is currently illegal for any EU country
and design for long-life. to export E-waste that is hazardous.

While itis clear that the rapid advances of technolodgydtavel, as adopted in the Commission Communication of
dictated much wastefulness and obsolescence, it iskddwecda@000, the European Union has accepted the
that electronics and software engineers could provitReeawitinamnBiple as ajktenet of its polidihe
more flexible software and hardware systems that atingiepaBkates still refuses to accept this common sense,
of being+gpaded and compatible through time, In thatweknt approach that might restrict some high-risk
only small component parts of a computer would neptbiduat development and has fought against its rapid
replaced rather than the whole machine. For examatiptibaras a policy principle around the globe.
technological advances create faster processors, it should be
made easier to insert the new ones in place of the diiteailptiess European Union has recognized the scope and
rather than throwing out the whole computer or mothedevand of the E-waste problem and has taken the lead in
Many companies have the technological and financiatidressingsit by proposing an ambitious system of
to implement such changes; they often lack the polititattetidecbBucereBoonsibiitfEPR). In May of 2001,
the European Uniongiibtnént approved a directive
As more profit is likely to be made by forcing conthanerguices producers of electronics to take responsibility—
buy unnecessarily and thus waste jribrdiagtély  financial and otherwise—for the recovery and recycling of E-
necessary to mandate such design reforms througaste (Waste from Electrical and Electronic Equipment—
legislation. WEEE). A second directive (Restriction on the Use of Certain
Hazardous Materials —ROHS) has been readied that will
Recommendation 7: Design for Recycling require manufacturers to phase out the use of hazardous
materials. These directives show that the continent
When it finally becomes necessary to decommissiog@averning body understands the cost of cleaning up the legacy
electronic device, the device must be designed to epluestdeand building a meaningful response to the crisis.
safe, and efficient mechanisms for recovering its raw materi-
als. Input materials must be suitable for safe reconstitbéoWaicE Directive requires that all producers of electroni
recycling and there must be a pre-identifiable recycléuyipraskgtare responsible for the product at the end of its
and mechanism established for the input material. Bwprigoraet life. The ROHS takes prevention a step further by
components must be properly labeled to identify plagtiicanty out the use of hazardous substances in the
metal types. Warnings must be placed for any possjblechatianl of electrical and electronics equipment by 2008.
in dismantling or recycling and the product must be made for
rapid and easy dismantling or reduction (e.g. shreddifegavhile, the United States continues to drag its feet. The
usable form. U.S. government and American manufacturers have claimed
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that the EU’s environmental and health protections constitutechnologies (i.e. lead-free, halogen-free, recycled
“unnecessary barriers to trade, particularly due to the ban oplastics and from manufacturers or retailers that
certain materials, burdensome take-back requirements for evitl-'tagcbacktheir product, or have developed

of life equipment and mandated design standards.” Additiorafiyeasily upgradeable prodinttp:(See

US high-tech companies, through their trade association, hawswsvtc.org/cleancc/greendesign/irfdex.html
threatened to challenge the European initiative via the Worléthformation areener products”)

Tade Organizatio@)WHen the Directive goes into effect.

Howevén the face of these threats the Btlrampesut P - Write to or phone your computer manufacturer
not only approved the WEEE and ROHS Directives, but evasking them to establish a take back mechanism and
went so far as to strengthen the directive initially proposed ldemand that they take steps to phase out

the Commission. For more informatientsamgiww hazardous materials in your c¢@gmuter
cleancc/weee/index.html. wwwusvtc.org/cleancc/4ht_lettgrs.htm

U.S. companies will be forced to play catch-up with their ~ Contact you local or state government representa-
counterparts in Europe and Japan. Many companies tives. Explain to them why you are concerned.
(European, U.S., and Japanese) operating in Europe Ask them to get involved in developing solutions.
instituted take-back programs there, operating without They could ban the landfilling and incineration of
charge to the consumehe last few months, a few such electronic junk and support a re-use and recycling
programs have emerged in the U.S., but they are voluntamjrastructure that will not accept export as a
and consumers are often charged for participating in theselution. (Seewsvtc.org/cleancc/usint/
recycling programs at the time of disposal, thereby index.htrfdr sample resolutions)
discouraging participation.

Send your computer or monitor back to the corporate
Over the course of the |abeyedras been some headquarters of the company that made it. Send it
noticeable improvement by companies operating in the ;& a letter telling them that as they have external-
with respect to tgke-back. This improvement is seen as fed real environmental costs to the world, you are
result of international pressures, increased state and |°C§énding it back as a protest so that they will seriously

government interest, and grassroots activism. - Increasegegin to internalize such costs and solve the E-waste
pressure by consumers, environmental, and consumer prghlems upstream through redesign and take-

organizations, state and local government officials, and back programs. Although this may cost you as
legislators will help ensure that electronics companies assufich as $30. it does provide a powerful protest

high levels of producer responsibility to solve the E-waste 5ng prelude to the producer take-back programs
problem at its source and not to export it to foreign shores. {hat must be implemented.

What 8/Can Do

Write to your Congressperson and demand that
the United States ratify the Basel Convention
together with the Basel Ban Amendment. Only the
Basel Conventiththe Ban Amendment

implements the American principle of
environmental justice at the global level, and assures
that all countries take responsibility for their own
hazardous wastes. For more information on the
Basel Convention and Banwiaib.org

Sign onto the ElectraleitsBack Platform! and
circulate it among friends and cdBssyues.

wwwusvtc.org/cleancc/e_platform.htm)

Buy only “necessamyputer/electronic products.
Purchase products that utilize some of the emerging
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Annex |

based on a typical desktop computer

Composition of a Personal Desktop Computer

, weighing ~70lbs

Recycling  \eight of

Name  Content Efficiency ~ Material Use/Location

(% of total weight)  (current recyclability) (Ibs.)
Plastics 22.9907 20% 13.8 Includes organics, oxides other than silica
Lead 6.2988 5% 3.8 Metal joining, radiation ShichIAMER
Aluminum 14.1723 80% 8.5 Structural, conductivity/housifigP@HB, connectors
Germaniur9.0016 0% <0.1 Semiconductor/PWB
Gallium 0.0013 0% <0.1 Semiconductor/PWB
Iron 20.4712 80% 12.3 Structural, magnetivity/(steel) hodsiRg/EER
Tin 1.0078 70% 0.6 Metal joining/PWB, CRT
Copper  6.9287 90% 4.2 Conductivityfi®RVB, connectors
Barium  0.0315 0% <0.1 a¢uum tube/CR
Nickel 0.8503 80% 0.51 Structural, magnetivity/(steel) hodsiRg/EER
Zinc 2.2046 60% 1.32 Battephosphor emitter/PWB, CR
Tantalum 0.0157 0% <0.1 Capacitors/PWB, power supply
Indium 0.0016 60% <0.1 Transistorectifiers/PWB
Vanadium 0.0002 0% <0.1 Red phosphor emitter/CRT
Terbium <0 0% <0 Green phosphor actidapant/CRPWB
Beryllium 0.0157 0% <0.1 Thermal conductivity/PWB, connectors
Gold 0.0016 99% <0.1 Connectj\itynductivity/PWB, connectors
Europium 0.0002 0% <0.1 Phosphor activator/PWB
Titanium 0.0157 0% <0.1 Pigment, alloying agent/(aluminum) housing
Ruthenium0.0016 80% <0.1 Resistive circuit/PWB
Cobalt 0.0157 85% <0.1 Structural, magnetivity/(steel) hodsiRg/EER
Palladium 0.0003 95% <0.1 Connectjdtnductivity/PWB, connectors
Manganes8.0315 0% <0.1 Structural, magnetivity/(steel) hodsiRg/EER
Silver 0.0189 98% <0.1 Conductivity/PWB, connectors
Antinomy 0.0094 0% <0.1 Diodes/housing, PWB, CRT
Bismuth 0.0063 0% <0.1 Wetting agent in thick film/PWB
Chromium0.0063 0% <0.1 Decorative, hardener/(steel) housing
Cadmium 0.0094 0% <0.1 , [Bagemeen phosphor emitter/housing, PWB, CR
Selenium 0.0016 70% .00096 Rectifiers/PWB
Niobium 0.0002 0% <0.1 Welding alloy/housing
Yttrium  0.0002 0% <0.1 Red phosphor emitter/CRT
Rhodium <0 50% <0. Thick film conductor/PWB
Platinum <0 95% <0.1 Thick film conductor/PWB
Mercury 0.0022 0% <0.1 Batteries, switches/housing, PWB
Arsenic  0.0013 0% <0.1 Doping agents in transistors/PWB
Silica 24.8803 0% 15 Glass, solid state devide§\GB

Souce: Handy and Harman Eleanic Materials Corp.
72 Elm ®eet
North Attleboo, MA 02760
wwwhandyharman.com
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Annex Il -- Guiyu Sample Results and Sediment Quality Comparison

GUyu  GUyu  GUyu G  GUY  sogeem  Soomem EPAREGIV EPAReglv NS
Vietal Sediment Sediment Sediment Sediment Sediment  Effects Effects Scrzzlr:ing szr";g;g; Criteria
Srpe Sre Sae Srpe Srpe el SRl G soorws D
(mokg)  (mgka) 9 Mk gk
1. Antimony 0.3 <0.1 25 4.2 <0.1 2 25 35 12
2. Arsenic 3.8 3.7 6.6 3.2 8.1 8.2 70 10 7.24 29
3. Barium 1620 20| 13| 90| 300 165
4. Cadmium 52 72| 360 85 12 12 96 16 1 4
5. Chromium 70,000 17 70 68 12 81 370 0.4 523 120
6. Cobalt <01 <01] 0] <01] <01 20
7. Copper 20300| 10100 136000 7010 840 % 270 40 187 60
8. Iron 20400 35300] 13900| 16100 49,900 200
9. Lead 23400 18%0| 17700 84e0| 300 47 220 50 302 110
10. Manganese se0| 170| 40| 23| 4% 100
11. Mercury <0.1 0.4 <0.1 <0.1 0.4 0.15 0.71 0.1 0.13 1.2
12. Molybdenum 3.0 2.4 13 14 45 2
13. Nickd 185 21| 580 1l 130 21 52 30 159 45
14. Selenium <01 <01] <01] <01] <01 081
15. Silver 1 53|  150| <01]| <01 1 37 2 2
16. Tin 10| 8080 g7| 210 6.4 53
17. Vanadium <0.1 <0.1 <0.1 <0.1 <0.1 2
18. Zinc 2340  205| 11400] 240] %0 150 410 50 124 365

Samples analyzed by the Hong Kortgrlards andlesting Centre Ltd.

Sampling LocatioSediment samples 1-4 were taken at [N 23 degrees 18' 09.5" , E 116 degrees 19' 53.4"]. Sediment sam|
taken at [N 23 degree 20' 00.4" , E 116 degree 21' 33.7"]. Sediment sample 1 was taken six inches below the surface of a
where circuit boards were burned and processed. Samples 2 and 4 were taken along the same river in other locales, wher
of circuit boards and open burning of circuit boards had taken place. Sample 3 was taken in a pile of blackened material o
just a few feet from the Si@diment sample 5 wasstalknches below the surface along a river where open burning of wires, muc
sludge, and computer scrap dumping took place, as well as acid operations to recover gold from computer chips.

National Oceanic and Atmospheric Administration (NOAA) Sedimeht Benellnsanks of a U.S. national sediment
standard, NOAA generated a non-regulatory sediment quality guideline for use in interpreting chemical data for sediment ¢
established two indicators:

Effects Range Lefers to the level of contaminant concentration below which adverse effects rarely occur;
EffectsdRge Mediarefers to the level of contaminant concentration above which adverse effects frequently occur

US Environmembtection AgencyAjE&gion IVER Rgion IV is the only region to have published soil and sediment guidance fi
their use in screening ecological risks. The benchmarks are intended to be used to determine whether further study is war

Netherlands Uniform Quality CriteriaT(h#QRC is the existing legal standard observed in the Netherlands for determining w

to allow dredged materials to be disposed of in the marine environment. When the contaminant level in the dredged mater
UQC, the material is not allowed to be disposed offshore, and is required under Dutch law to be put in a depot or be subje
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Annex Il -- Guiyu SangseltR andatér Quality Comparison

lelang Lmrgmng World EPA
AV AV Health Drinki
outsi de of outside of o ng
Metal . . Guideline Water
Guiyu Water  Guiyu Water
Val ues* Standard**
Sample A Sanmple B (mg/L) (mg/L)
(mg/L) (mg/L)

1. Antimony 0.079 0.005 0.006
2. Arsenic <0.01 1.01 0.05
3. Barium <0.01 0.7 2
4. Cadmium 0.01 0.033 0.003 0.005
5. Chromium 0.02 0.05 0.1
6. Cobalt <0.1

7. Copper 1.3 2.6 2 1.3
8. Iron 2.8

9. Lead 1.9 24 0.01 0.015
10. Manganese 0.2 0.5

11. Mercury <0.001 <0.001 0.001 0.002
12. Molybdenum <0.1 0.07

13. Nickel <0.01 .02 0.02

14. Selenium <0.01 0.01 0.05
15. Silver <0.1

16. Tin 04

17. Vanadium <0.1

18. Zinc 0.6

* Guidelines for Drinkteg @ali#yf ed. 81. 2 Health Criteria and other Supporting Information, 1996 (pp. 940-949) ag88\ggendum to V

281-283) Geneva.

** Maximum Contaminant Level (MCL) - The highest level of a contaahimkiricalvatiekClrs dre enforceable standards.

Sampling Locatigempl&“talen by BAN in Decezfbédr Sampletéien by Eastweek Magazine. Both sameleatvetre tak
[N 23 degrees 18' 09.5" , E 116 degrees 19' 53.4"]. Sulfatwulkbevatded that the water sampesinvanéviaik
adjacent to an area where circuit boards had been processed with acid and ultimately burneihatigethealbazksee However

Samples analyzed by the Hong Kortgrlards and@lesting Centre Ltd.

article was published the government halted the processing at that location.
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Annex IV

Some of the Labels and Brands Found on Importecagtenp@eryw

Institutions Gorporate Brands, Names, Hc.
Honeywdl |
UsS Mid-W\est e Sitch
Gommonvedlth of Kentucky Htron
Department of Education 313210 - Poner Gxds
Svell Business Developmert Garter Intermatic
Moorhead, MN 5653 - Wrdless Door Alams
- Ndt Ligt
Radne Unified Schod Oistrict as

EIAQ2 A 97-355
4620-121-89

"“Sour Gffice EUipTert Soeddist”
. Nb. (68 30) 328616

Dedsion Qe
555 W Layton Ave., Sute 460
Miwaukee, W 53207

-HP Laser Jet 11P Hus

-HP Laser &t 1l
Menufactured Feb. 1992

-HP Laserdst Toner Catridge
O2291A, 92276A

-HP Laserdst Rinter CGatridoe

O92250A
ABN AVRO Bark NIV Korean Teephone Labd
Ghicagp Branch 2247 MQO2510

Intermretic Incorporated
Saing Gove, lllinois 60081

Brather Industries
Moddl Intelifax 980 M
Ser. Nb. H41844202
Mede In Jxpan

Best Foner Tecdhrdogy, Inc
Necedah, W 54646

Mindta Qopier RRE072
. No. (0120) 026-920

Gllifornia

K-Mart
$£997
Bottom of an amswering Machine

Mortebello Schods

MVHS Tgpe - 1997 Aboott HFD
Qutreach Rrogam, 18 March 1997
Honduu, Hanaii

Soeda Day Qass
"For Spedd Services”
Castaneda 301

Gontinental Gablevision
"Qur Qality Shons”
CGilahan, Hlliard, Kinds Bay;,
Nehunta (1-800-256-9371)
Fdkston (1-912-496-2581)

LA Unhified Schod Ostrict

Weéstern Hectric

113747 KS- 20133149
Infomretion Tedyadogy Dvision Hecatrdytic CGyoadtar
1BM Monitor labeled Mallory
"Rroperty of the Gty of Los Andes” Mede in USA

&g 1D A014438

e G5 (Blue CGxoadtar)

Hallywood Hdh Schod
Caxreer Acadenny
Nov. 95 Invertory

Apple Gor Hgr Resdution Monitor

Sate of Hifomia
Medical Fedlity

AM - IB Gxds

Newport-Mesa
Schods Foudation Gat Frogam

Intel Inside

>erax Gorp.
Modal No: DocuRint 4512

H Segudo, CA

Energy Sar

Tedris Hedtical .
La Mesa, CA

1BM Keyhboard and Monitor

Property of US Governmentt DILA
Monitor Gllor VGA 16" 72Hz

Dutch Fhones - "Soreekamer™

MOL Sony

Property of Sate Lhiversity Froperty of SBM 955-7141
1 OA 1035

2 A0B0R2

xRy QK Micrdine 400

Ospay Tedrydaoges, Inc
Carthage, MO 64836

Transfomers and Redtifiers Ltd
Gildford, Bndard

DOiskette - Northen T@lecom SN
Nortel India

A Dvision of Leigh Froduds, Inc

Rcoh
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Annex V
Typical E-waste Export eBr&olicitatione¢eived bye&yclers

Attn : The President
C.c : The Sales Manager
Date: 12 Aug 2001

Dear Sir

W ve come to know your company s contact information via the NSC.ORG gniletdiang fiiesaspmottunity
introduce ourselves to you as an Irapgcter & RISED COMRRTER ELECTRONIC CONRaNEMTS

based iHong Komgoviding recycling, remanufacturing & remarketing seBdcgsargfitaxpeeence in the
computer and electronic field, we have successfully exjpldresa@fianasia region and we have built up a

strong relationship with OEM Manufacturers for the recycling, asset recovery and excess stock clearance. W
minimum volume of 30 containers monthly dsedh& defective computer & parts. Our Company are also invited
several European ANDe-trade information exchange companie€hinésotineing agAMDambassador

in North East AsaadChina

W are interested in impgd8EFGOMPUTERRTS container loads or in smaller quantities, in particular:
1. DEFECTIVETMBEROBARDEI, Compaq, Dal&Rm Il and above

2. OBSOLETE & DISCONRRNEEBSS & USED COMPODEN §8cETas Intel BGA chips FW82810/FW82810E/
FW82815/FW82820 and others

3. VIDEO CARDS&&PC CARDS of TNT2/@ient8A./Bgit/&@3AGP Video Chips

If you are in a position to offer any of the above items, please send us your offer indicating quantities (in piece
and/or tons), if possible, please kindly provide photos and your best delivery terms, if your offer meet our req
shall be in a position to order from you in a continuous basis. Our own international forwarder will pick up gool
warehouse, wet@aylollarfor our purchasing items and our payrR&donfiriatidn T in Advance or after
inspection, Fly &. Blgyardrequent travelers traveling monthly to buy our demanding materials on major
deals.

We would be obliged with your prompt reply and we look forward to establishing a mutually and beneficial rel
your Company

Yours faithfully

Maria da Luz
Director
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