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Climate change abatement actions must also reduce exposure to lead, thammost endustrial
contaminant, or lead poisoning rates will rise globally.
Objectives:

To examine the tradeoffs between climate change abatement and lead management; to explore the pot
to reduce greenhouse gases (GH&g) lead use/contaminatiaconaurrently;

To examine the interactions between climate change and elevated blood lead levels (EBLLs) and how
global warming and climate variability modify the health impacts of EBLLSs.

To suggest policy and regulatory solutions that minimise these prablems
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Sources of data:

GLASS & NRCLPI case studies, government reports on GHG (IPCC, Garnaut, Stern), lead/metal
association repast journals, newspaper articl@sd electronic newsletters including LEAD Action News,
published by The LEAD Group (Whitton, 200%ee Reference List at the end.

Major findings :

1 Lead poisoning, since the rise of the motor vehicle, has caused loss of human intelligence amounting to
hundreds of billions of 1Q points, and this consumerist era of anthropogenic climate change hatijpeen a
nameli The Age (BGM SBannempFilnds,2008)

1 Intelligence needs to be applied such tlifares to mitigate climate changend ledproblems arelirected
towards winwin scenarios
Governments need to more carefully manage bemausef globalwarming
Our exposure to a toxic substance that cagyetive effectively removed from the body must be examined, in
particular the increased risk of exposure to lead due in part to efforts to mitigate climate change

1 Individuals and governments must realour ability to prevent climate change is likely to be limited and
adjustments (and investments) need to be made on a permanent basis

1 Increased incidence of drastic weather events such as tornadoes, wildfires, floods and droughts will
compromise currennethods of lead waste storage and enable distribution of all lead uses/sauticatagy
in the form of dust

1 Leadrelated problems created by addressing climate change will include

0 increased lead use in storage batteries for eldukés andrehicles andfor renewable energynd

o higher bloodead levels in childrewith warmer temperatures
1 Gains of leaetonscious climate change policy include

o removal of ceiling dust safely before installing ceiling insulation, and

o reducing both GHGs and leadliption by reducing theate ofvehicles being manufactudeand the

burning of fossil fuels, especialby reducing the need for transport of goods and peapl

o reducing he needor newlymined lead.

Introduction

This paper exploresn the interactins between the problems caused by the most common industrial contaminan
lead, and global warming with its associated increased climate variabday poisoning has been a persistent
problem which has resulted in a considerable reduction inhumartipbi®nit capacity to injure one of our most
important organs: the brain. Having almost ended one of the most destructive practices mankind ever introduc:

the adding otfetrahedratetraethyl lead to petrol, we face new lead related problems as thetamhéead in circulation

rises due to increased use in batteries and static storage associated with variable renewable power production and incre
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electrical appliance use in developing countries which lack reliable Gaase believe that the worldowld look strange to

an outsider as the following cartoon demonstrat®d. i ens: fAGood heavens-sh@apedéarth

Cartoon with the kind permission of Michael Leunig.

At the samdime the increasing volume of leaghstecontained in dry storage or waste ponds will be exptuséue

increasing intensity as climate variabiliBut what is global warming (GW) sometimes referred to as climate change?

Background: Anthropogenic Climate Change

The current scientific coesisus ighatwe are undergoing a rise in average temperature caused by human activity
As almost everyone is aware the IPCC éstimated that global temperatures may rise by between 1.1 and 6.4
degrees (from a baseline averaging :2690) sometime durgithe 21st centuryfhe general scientific consensus
that emerged in forums like the Bali conference is that for there to be an around 50% chance of limiting the rise
global temperature to a 2°C increase since industrialization, we would need togezirdeouse gadS&SHG)
emissionsn developed countries by 280% by 202Gand at least 50% by 20%6lative to 1990 levelDeveloping
countries would need to redutteeir total emissions by 202Global emissions would have to peak by 2020 but
preferably by2015. The reasons are graphically illustrated by the following drg@iive Hamilton.
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Peaking year and emissions reduction rates to stay within a budget

aimed at limiting warming to 2°C F r o m It Tiob Late to prevent Catastrophic Climate Changeture to a
Meeting of the Royal Society of the AiBydney, 21 October 200Reprintedwith the kind permission of Clive
Hamilton.
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Even at2°Cthe results would be the disappearance of mountain glaciers, damage to coral ecosystems, damag
the Sahe(Stern 2007p. v) and the thawing of the arctic (Chylek 2008urel 2009 Sommerkorn & Hossel 2009).
And even these cuts may be inadequate. But befonsidering this further lead must be examined.

Lead & Health Impacts

Lead is a metal for which the bodgdno use, yet lead can replace essential minerals (predominantly iron
and calcium) in all their uses in organisms. Even tiny amounts have significant neurological and cardiovascula
effects and large quantities are fatal (Patrick 2006). Lead kills bedshdirectly through apoptosis (programmed
cell death) and replaces calcium in the nervous system and\deastraeten et al 2008)ligh lead levels in
expectant mothers have been linked to schizophrenia in their offspring (Opler Ri@g®8plood leadevels in
childhood have recently beénked with decreased activity in parts of the brain associated with attention and
impulse control in young adults. In other words, lead has lasting effects on executive functioning which include

decisionmaking, absact thinking and problem solvir(giore, 2009).
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Lead has toxic irpacts on the kidneys and livét produces anaemia by preventing the formation of
haemoglobin inside red blood cells eviscerugenareng t
particularly vulnerable being more likely to ingest lead through normakmanmbuth activity, more able to absorb
lead through ingestiofup to 50%), more likely to store lead in soft tissaed less able to handle its impact on still
developingbodysystems, particularly the brain(Patrick 2006gad can be absorbed either through ingestien 10
15% or (more efficiently) through inhalation (30%), and to a notable extent in the casetodethyl lead (found in
leaded petrol), through the skiespecially when the skin is swedBatrick 2006). Blood levels above 10 pg/dL
(micrograms per decilitre) were seen as a cause for concern by the World Health Organisation (WHO) in 1992
there may be significant health impacts even below this lexeharumber of scientific reviews have suggested
lowering this threshold by at least half (Rossi 2008) and even as low as 2 pg/dL to prevent IQ loss and early de
(Roberts et al, 2009).

Background: Anthropogenic Lead Pollution
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Source: NRC, 1993, p21 with the kind permission of the National Research Council
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Lead [Pb), already the most abundant industrial chemicshd or heavy metgl$eature in all but one
(Dzerzhinsh of t he Bl acWosldisiMbshPollutredRlacesluLinfen) Z Tidhnying, China. 3.

Sukinda, India. 4. Vapi, India. 5. Lar@ya, Peru. 6Dzerzhinsk, Russia. 7. Norilsk, Russia. 8. Chernobyl, Ukraine.
9. Sumgayit, Azerbaijan. 10. Kabwe, ZamPidalsh,2007) With lead mine production increasing annually
(ABARE 2008), the amount of | e aehvirbhmentor gstilhireused,or ( var
Acumul ative | ead mine 390 nllidruntetrid tans (BRO) 1998), all ®flwhich eeeds e d
be managed for the rest of our time on the planet.

Much of this lead has been distributed in edanyitems2.5billion people live in countries where there is no
limit on lead in new house paint sold today5 million people in 14 countries are still exposed to leaded petrol for
road vehicles. Leaded AvGas (aviation ftegl propeller driven aircraftis used ewgwhere Leaded petrol
contains up to 29/l of lead compared to as much as 0.013g/l for unleaded petrol and 0.017g/l for diesel though
some countries apply further limits (0.005 g/l in most European countries). Most combustible material with
biological origns (coal, biomass, dung) has trace levels of lead. Electronic equipment also contains lead and w
|l eadébs use is being reduced even in the EU [Europ
objects such as solar panels.

The phasing outf lead petrol in most countries has seen a consistent worldwide fall in average blood lead
|l evel s (Mexicobs SOH 2005, Singh & Singh 2005) bu
petrol (Taylor 2009) and the lead deposited by pewoilaustion in fine particulate dust over decades, remains a
cause for concern even where leaded petrol has been phased out (Laidlaw & Filippelli 2008). Japan, the first
country to phase out leaded petrol, has average blood lead levels under 4ug/dL (PDgalar’l now receives
much of its airborne lead pollution from continental Asia (Bellis 2004). The situation is muoh wadasge
portions of the developingorld. In Karachi, Pakistan as recently as 2002, 80.5% of children had blood lead leve
of morethan 10 pg/dL (Kadir 2008 p711n a metaanalysis by Wang and Zhang (2004), more than one third
(33%) of the children in China wer e fRecentdeductionsimav e
Indian blood lead levels have still left thieildren of five cities with average blood lead levels of 12.1 ug/dL
(Singh & Singh2005.ead | evel s above WHOOs cause for concer

The costs of reducing blood lead levels have been shown to lead to huge economic benefits. In the US,
Grosse et al (2002) compared children of the late 1970s to children of the late 1990s and estimated @ahat the r
lowered blood lead levels and consequent raised IQ and lifelong earnings creed@@mic benefit for each
year 6 s c o Hflianr24yearold chiRirer§ ramgindgrom $110 billion to $319 billiofUS year2000 dollars).
Gould (2009) demonstrated that for every (US) dollar spent on controlling lead paint hazards, H&#eeeh
$221is returned in benefits to society, not only in ine@&earnings and tax revenue, but also in reduced costs of

healthcarespecial education, attention defidilyperactivity disorder and crime
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Lossleads to @in/ Gainleads to lbssetcGRID

The central conclusion of this presentation is that climate eélaag massive impacts on the potential
exposure of individuals to lead, both through distribution andibyate change solutions increasing the demand
for lead acid batteries ie a gain or improvement for climate chaagds taa loss for lead managemd@W&CV
GainC Loss Pb mgt) This grid provides a way of conceptualizing the relationships between global warming and
climate variability (GW & CV) and lead management. Gains and losses in lead management arise from policie:
that affect climate chandmut thereverses true only to a small degreenless you count the dumbing down of the
pl anetary population™Bertttbpydbhel aMdstakpedbfol heat
Stupi do we f.Onlyd drasticrreslection ie thequucation of newly mined lead and massive
expenditure on reducing and containing existing lead mining, smelting and combustion wastes, can prevent
additional distribution of lead into the environment if US hurricane damage doubles (predicted at ard@lind a 3°
temperature rise) or if a billion people are trapped in arid, dusty conditions, another billion experience massive
flooding increases and a significant number experience both (at 4°C). If widespread flooding spreads lead
contamination and plants take oqore lead, it will be difficult to limit lead exposure from biomass combustion
during wild fires (at 4°C). Massive falls in crop yields (a4 for the developing world-6°C in the developed
world) will enable a much higher uptake of lead in humangadu®en and calcium deficiencies. Nothing we can
do will negate these effects completely. Concentrating a multitude of small scale battery recycling and process
works into fewer large scale facilities, will have a small impact on global warming ccreased SO2 capture
(98% at modern facilities) is taken into account and decreases in atmospheric lead pollution may reduce cloud
formation raising temperatures to a tiny degree. Limiting or reducing the rate of climate change must be a prim
lead contrbstrategy.

Not all quadrants of the grid are equally important but the consistgatrphas been explained above
Dealing with climate change has significant benefits for lead management, principally in reduced atmospheric |
from combustion but theeduction in GHG from restricting the burning of wastes containing lead are much lower
(Quadrant One) The slight losses to GW from lowering atmospheric lead is dwarfed by the implications of mas
increases in lead quantities and associated waste cheaieztlicing GW through increased power or transport
energy storage(Quadrant Zhe loss to lead management (and health) from increased lead availability is massiv
but results in significant impacts on global warming. By contrast, gains to lead managemerantinued GW
such as decreased flood contamination due to aridity are marginal and two edged, reducing water for hygiene
.(Quadrant 3). In Quadrant 4 the pattern recurs with marginal GW losses from poor management of lead proce
being insignificat compared to the massive impact on lead dispersion of losing the struggle to slow GW, alreac
explained. By contrast there are a wide range of options that are beneficial to either lead or GW that have no
mutual or antagonistic impact such as nutriepipgementation for the under nourished to reduce vulnerability to
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lead contamination or reducing roarbon rural GHG for GW igeduction in rural methane and N20O emissions

We must now look at the elephant in the room and determine much climate chigcejg is occur.

Quadrant 1. GainC Gain
Pb mgt GainC Gain GW&CV
Good for lead management and for reduct
in GW&CV
1 Reduced combustion (less travel &
goods) & regulations controlling
particulate emissions from all fuel &
waste burning.
1 Up-scaling battery reecling reduces
GHG
GWA&CV Gain € Gain Pb mgt
Efforts to reduce GW&CV which can alsd

enhance lead management
1 When ceiling insulation is going to be
installed, ceiling dust should be remove

first, and recycled for its lead content.

Quadrant 2. GainC Loss
Pb mgt GainC Loss GW&CV
Improving the mgt of lead but exacerbating GW&CV
The reduction of lead in the atmosphere (with its many
health benefits) may have a slight tendency to increase

global temperatures.

GW&CV GainC Loss Pb mgt

Reducing GW&CV worsens lead managent
as more storage is required for alternative power sources
such as solaor electricpowered vehicles, more lead acid
batteries will hit the recycling black market where lead
poisoning rates are already highly concerning in less wel
regulated countes.
Veganism reduces methane emissions but if the diet is

insufficient in iron and calcium, blood lead levels go up

Quadrant 3. Los< Gain
Pb mgt Los€ Gain GW&CV
Bad for lead managementt but better fol
reducing GW&CV
1 if more lead is mined, there will be meo
lead available cheaply for alternative

energy storage

GWA&CV LossC Gain Pb mgt
GW&CV is worsened but lead
management is improved
9 If there are more droughts there will be
less wateiborne lead contamination frof

flooding

Quadrant 4. Los< Loss
Pb mgt Los€ Loss GW&CV
Poor lead management exacerbates GW&CV
continuing to sell leaded petrol means catalytic convertel
candt be used to reduce G
lead and lead acid batteries remains low, the uncontrolle
growth of ebikes and vehiclegll be encouraged, thus

worsening GHG emissions

GW&CV LossC Loss Pb mgt
Worsening GW&CV exacerbates lead poisoning
blood lead levels will rise if temperatures increase and m
droughts, windstorms and wildfires increase exposure to
contamination andeduce availability of water for cleaning

and personal hygiene

Lead Toxicity and Climate Change
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Climate Change Outcomes

There is no indication the Bali conference cuts will be achieved on a worldwidelbadis/oto protocol has
not resulted in any real change to thmvard trend of cdwon dioxideor nitrous oxide in the atmosphere (NOAA
2009) China and India have rejected absolute cuts while America has offered a conditional 17% (<16% includi

agriculture)based on 200&ather than 1990gvels Without these three countries, who megent 40% of carbon
emissions now, a predicted > 50% in 2@@@arnaut 2008 p659nd > 85% of projected increases in coal fired
power by 203{EIA 2009), required cuts are unlikely be achiev8tiould greenhouse emissions peak at or after
2020, an effecti® Kyoto scale cut would be required every year to reach the 2050 targets

This would effectively lock in a 3°C rise (or around 550 ppm @@Zivalen}. This is the maximum target of
the Stern and Garnault review and the level both felt was achigi&tble 2007 piii, xi-xv, Garnat Ch 12p.277-
298). Bothraised the ideave can overshoot our desired target egtdrn tolower atmospheric greenhouse
concentrationthough Stern (Stern 2007 p.xi) was more guarded than Gdfbautad Ch 12 p.277298):a
dangerous assumptioeven when greenhouse gas levels stop rising it may take centuries for temperatures to
moderate from new highs (Monastersky et al 2009), especially if there has been a reduction in the carbon sink
can be used for storage (Andersom&ws 2008 p3865, Fung et al 2005, Le Quetral 2009.This would mean
declining crop yields, increasing aridity, food shortages notably in Africa & W. Asia, , a 30% decline in the amo
of water ruroff in the Mediterranean and southern Africa, a deabifdtne Amazon rainforest due to extended dry
seasons and a doubling of the cost of hurricanes in the(B®n 2007 p.v).Lenton provides a rare bright spot
by pointing to possible greening of the Sahel/Sahara at these temperatures at the costsoffieavemonsoon,

boreal forest dieback and greater El Nino intendigntonet al 2009) Massive declines in rainfall and food

availability coupled with a doubling of extreme weather damage and even larger increases in heavy rainfall eve
cannot buhave massive impact on lead distribution when so muaews stored as dry tailings ioropenwaste
ponds. Even accomplishing this uncomfortable limit is based on some very doubtful assumptions

Real Cuts

The cuts recommended after the Bali conferaareebased on three assumptidhat allowing for oceans
acting as a heat sink most of any inherent temperature rise has already been teaiabGHG sources are of
equal value apart from the emissions themselves and regional impacts will netamgaions cuts. First we may
already have experienced a warming of as much as 2.4°*€11385C has deflected by atmospheyaliution
(particularly SO2 related aerosols) ar@l5 ° C is currently gradually warming very deep océ&asnanathan &
Feng 2008 Secondly not all GHG emitters are equal. Coal fired power stations emit large quantities of carbon
dioxide but, in most cases, even larger quantttidés S O2 whi ch negatRemmnabdd&eng GW
2008, 2009)Therefore most coal fired powerngr 16% of global GHG emissioStern 2007 annex)) and
water transport (1% (Stern 2007 annex 7.d)ave little or no short term impacts and should not be counted for
short termGHG cuts(Ramathan and Feng 2009 p47, Berntsen & Fagles2008 p19157ig 3). This is not to
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deny a stronger influence on a hundred year sé@gjeculture (14%) is currently excluded from most schemes as it
IS essential, emissions are difficult to measoas becostly to addresand methods to modify them uncertain
(Roclette 2008, SSSA 2008SSA2009.

Finally regional impacts. The arctic is warming &8 #mes the rate of the rest of the plaf@tylek 2009)
and is beginning to thaw long before the 2°C targetached (Sommerkorn and Hossel 20Qjrrent ice losses
exceed the worst projections of three years(agarel 2009). Thiss important to climate changas the astic is
currently a carbon sink storing more terrestrial carbon than tropical and temperate regions combined: twice the
amount of carbon in the atmohergCanadell and Rauph 2009p73). In the immediate future it likely to
convert to a GH@mitter of unknown magnitud@rook 2008p421, Canadell and Raupach 2@09). It can
currently generate methane equivalenti®% of CO2 emissiorg25 convesion used] in 200&rom fossil fuel
(Canadell and Raupach 20095 Wikipedia 2009pr ~5.8% of anthropogeniGHG in 2004.As the region thaws
this shouldcomfortablydoubleand may be much high@rook 2008 p423126). In addition up to thequivalent
of 3600 of such yeammay be stored frozen in permafrost and to a small degree in twhdeaoffshore deposits in
the East Siberian Atic shelf alone may comfortably exceed this. It would be unwise to assume that amtioal
GHG emissiongmostly methaa) once the thaw is firmly established would be less than ~6% of global
anthropogeni&GHG since he arctic totals likely to be bolsterebly rising CO2emissiongCanadell and Raupach
2009 Lenton 2009 p179land the IPCGtandardconversions understateemt hane 6 s s h Smith t er 1
2008 slides 1427). Cuts(from under 68% of emissiongjould need to be adjusted upwards®f to compensate
for thisand would be subject to ongoing revieso in conjunction with the previousligted exclusionand
allowing a small margii2-3% depending on the scale of dutsr other mino exclusiondo have aeasonable
chanceof limiting temperature rises & the real cuts by 2020 would have to be approximatel§s%4 of 1990
levels and at least 78% by 20%. the nations attending Copenhagen only the European nations have even offel
30% cuts from 1990 levels, and then mostly conditionallge USA is currently offering real cut ofLl6% of
2005 levelor around 3% of 1990 leve{8 AP 2009)(various sources callate it as betweed® 7% of 1990
level9. It is a fraction of the total required to limit warming38C. The current policy settirsgare a cause for
concern.

It is unlikely that temperature rises can be kept to a minimum (Anderson & Bows 2008, Mdyastels
2009, Hamilton C 2009).While chemical €ég biochar) or biological sequestration may hold promise, it is
dangerous to place significant faith in technological fixes yet to be demonstrated on a commercial scale. We ni
to accept that in a world <€ colder than the average of the last 35 million years (Haines 2000) we may have on
be able to regulate the speed of the change we have initiated, not nycbesaragnitude or end point/e need

to be prepared for a significant increase in globalperatures and accordant regional climate pattern changes.
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Increased Precipitation
[GW&CV LossC LossPb mgti Quadrant 4 of the GRID]

Climate modelling is an inexact science and specific predictions must be treated with caution. However

current modellingegnds to agree on some broad trends. The most important are increased climatic variability
(including increased risk of hurricanes, typhoons, floods, droughts and associated phenomena such as avalan
mudslides and dust storms) and changes in ptatgn and evaporatio(Bates et al 2001581, Bader et al
2008 p5184). There is strong evidence that these effects have already been occurring in the past two decades
(IPCC 2007 Ch 2)There is strong evidence that much modelling underestimates thelitgriialprecipitation
(Allen & Sodden 2008, Bader et al 2008 p82, Williams 2009) anthatif precipitation occurs in short intense
bursts a climate can become more arid even as rainfall and flooding in@estseet al 200826-30). Both have
significant impact on the distribution and release of dangerous chemicals in the environment and the severity @
health effects. In addition, efforts to ameliorate climate change through reduced carbon combustion will change
guantities of such materials aledile to be released into the environment

Regional precipitation may increase the distribution of lead contamination both in volume and the area
affected. Unfortunately while this aspect is of key importance it is also technically complicated as itaelates
waste storage and its management and contaminant
vary over 10 times depending on the compound it has formed, the surrounding chemistry and acidity make this
specialised field (PalumbBoe2009). Lead is certainly less soluble in alkaline conditions and any increased

carbon content in the water will make the water more acidic (PakiRolea2007).

Increased Aridity
[GW&CV LossC LossPb mgti Quadrant 4 of the GRID]
Increased regional aridigan also significantly increase human exposure to lead. Laidlaw and Filippelli

(2008) have recently demonstrated that in US cities greater than 50% of the seasonal changes in blood lead le
of children (who are part icatimpaets) daybe pradictedefrona behtieer patternd.
Over 50% of such variations can be explainednoythly soil moisture, PM10 (fine particulate pollution), wind
speed and temperatuta.situations where ambient moisture is low, soil (particularlyfitrer grained soil most
likely to be contaminated by gasoline lead in the pa@stear¥ becomes resuspended in the atmosphere, making u
over 50% of fine particle pollution. Soil4sispension can contribute over 40% (and as much as 75%) of
atmospheric lad content after leaded gasoline has been phased out (Laidlaw & Filippelli 2008).

Atmospheric lead is far more efficiently absorbed by the body through the lungs than ingested lead throu
the digestive traqPatrick 2006)One of the least n o wn  fiosléad &rpdlution is building cavity dust
which accumulates (often from decades of air pollution fallout) especially in the ceiling void and sits on top of t

ceiling until events such as hail storms or heavy snowfall damage the roof and ceilaitparttie dust to get into
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the living/working spaceOver half oftheleadin housedust may be from external sources and three quarténs of
dust inceiling voidsmay be soil or plant matter (Laidlaw & Filippelli 2008).

On the positive side there are raaroughts there will be less watawrne lead contamination from flooding (but more
air lead pollution and less water available for hygiene and cleaning so this is an arguablS¥4&LV LossC Gain Pb
mgt i Quadrant 3 of the GRID]

Central Asia : Lead#petrol, mining waste, melting glaciers, flash floods and lowland aridity
[GW&CV LossC LossPb mgti Quadrant 4 of the GRID]

The level of lead ithe airf al | s mar kedly once | eaded petrol I s

so it is of some concerthat central Asian countries which are already dry and dusty continue to use leaded petr
Leaded petrol is still legal in Tajikistan and Uzbekistan (UNEP PCFV 2&@®@)nay be available in neighbouring
countries (OECD 2007 p62). While rainfall projects in this region are uncertain as the globe wégBates et al
2008VI fig 2.1, Perelet20 page 10) at least significant ongoing aridity can be expected so a clear priority is ta
complete the global elimination of leaded petrol. Unfortunatklg region is also heavily polluted with lead from
Soviet era enterprises with therghana Valley (shared by Uzbekistan, Tajikistan, ayrgjiktan) being a good
example.

Case study:The Ferghana Valley is home to over 8 million people including 27% of UzbheRisi s
population even though it represents 4.3% of its area. The Adrasmasilleadre extraction site in Tajikistan
and enrichment plant in northern Tajikistzontains an estimated D80 tons of lead waste in tailings (ENVSEC
Tour 2005). The region &ready seismically unstable and prone to flash floods (ENVSEC Report 2005 p25, 35)
There was already a major contamination event in 2005 exposing lead waste to direct run off (ENVSEC Tour
2005). There was also a lead treatment facility in the Sumstywain ENVSEC governmental environment
meeting inDushanbe was informed that the waste from this site was unowned, unmonitored and allowed to wa
away during downpours. The waste tailings are located near the banks of the Sumsar River near res@ential ar
that use the river for drinking water. There is no record of any felipwaction (ENVSEC 2006} rainfall events
become more intense as global models predict, the risk to such deposits intensify, sme#folbe made to store
the lead waste inmore manageabl@ifm. The combination of glacided rivers with heavy mountain
precipitation (for the moment falling as snow) leading to seasonal flooding combined with an arid, dusty lowlan
(UNEP 2007 fig6,7,8pta 5) of f er s a f p rthe distribution bf@ toxsulsstareékalead in 0
a period of global warming. The following maps indicate the scale of vulnerability.
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Projected degradation of glaciers by 2050

Republic of Logend:
Tajikistan _ - small glaciers (less 1 km?), - basic lakes and
Pro;ec‘!ed degradation will likely disappear reservoirs
of glaciers by 2050s [ - the area of giaciers will

likely decrease by 20-50% —"N - main rivers
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Source Tajk Met Service (A Yablokov) s 0 35 70 105 140km
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Lead In Batteries
[GW&CV GainC LossPb mgti Quadrant 2 of the GRID]

Measures to limit global warmingsal present severe challenges to lead policy and management. At the

present timelead acid batteries are the predominant form of energy storage with lead acid batteries making up
bulk of installed capacity for the car and snsathle static use (suck homebased wind or solar) though exact

figures are elusive partially due to battergy@ing. The following charts showing global lead usd. 860

compared t@008 and growth of lead use in leadd batteries gives a good idea of the scale of theqrobl
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Addressing climate change istradways a wiAwin proposition. Acting against climate change can increase
the amount of lead in circulation. It is rssary to understand the relationships between diverse and complex
systems before creating policy initiatives.

Given a lack of regulations and enforcement in many countries, a major problem with the amount of lead
batteries in circulation is that tlidead content is readily diverted to other uses, particularly when the battery is
exhausted. Lead from used batteries has been recycled for use in cosmetics, folk medicine, in illegal drugs, sp
or foods to increase weight or add coloane study fra India indicates that over 99% of local turmeric may be
lead contaminated possibly due to colouring agents (Girimaji 2@04)also fashioned into bullets, fishing
sinkers, jewellery, craftworks and lead arsenate pestidideast one Iranian has didrom sampling the lead
adultered opium he was selling (Moharari et al 20@®bally, nore than 375,000 people are killed each year by small

arms (IANSA, 2009}.how many of theseveaponsare using ammunitiomadeout of diverted batteriead?

Grid bagd energy productionh Lead from coal, natural gas and biomass
[GW&CV LossC LossPb mgti Quadrant 4 of the GRID]

One of the most widely reported greenhouse gas contributors is coal. Since the phasing out of lead petrol

most industriabed countries, @-based power production has been a significant contributor to atmospheric lead
pollution. Coal produced 12% of atmospheric lead emissions in the European Union in 206&ad{D@eno
2005). Spectrographic analysis of particulates in Shanghai indicatagptt@a45% of lead may come from coal
burning, and may well have exceeded petrol as a source if not for the phasing out of leaded petret @hang
2009). In addition to airborne emissions, there is also significant lead in fly ash waste produah stewstd
ponds (EIP 2008). There have been two mejsily ash spills from storage ponds recorded in the past decade:
Martin Countyin October 2000rgéleased 1.16 billion litres of waste) and the Kingston Fossil Plant (released 4.2
billion cubic meters)n December 2008 (Socewatch 2009)Coal combustion, in all forms produced 41% of CO2
emissions in 2005 but can produce 77% oB&PRemissions. SO2 related aerostds offset the warming caused
greenhouse gasses by reflecting heat into sgdues, coafired power production may have no effect on global
warming except in jurisdictions that have significantly reduced its SO2 emisspnsOECD countries,
particularlyin Europe (Ramanathan & Feng 2009 p2008p14248).It is not necessary to totallgeept
Raman at h an @&pgr&degafthesimpacts of aerosols for this to be true as on a 20 year basis the inhibitory
I mpact of S0O2 is only slightly | ower t h(@8mith ZD@BXldes w
27).

Natural gas is aleaner energy source than ¢gabducing about 60%sscarbon dioxide emissions and
about 80% less nitrous oxide emissions (Naturalgas.org 2@04init of energyand contains minimal lead
concentrations. A possible downside is the impact of fugitie¢hane emissions from natural gas production and

storage, which for Canada amounted to 8% of all carbon emissions in 2007 (equivalent to about 33% of the
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emissions of the transport sector) (Hami)tdr2009). It also produces almost no SO2 to offsedtitsospheric
carbon impact so its global warming impact may be considerably higher than coal (Ramanathan & &eng 200
pl4248).04f i red power produces 80% of coal 6s CO2 emi s:
carbon. Whether it is better worse than gas for global warming purposes depends on estimation of the impact
black carbon (Ramanathan & Feng 8@4248). It certainly can produce significant lead emissions with burning
of a specific heavy oil fraction producing 17.9% of indastiead emissions in Cairo in 1999 (Labib 2000).
Biomass combustion is an emerging technology that has received significant interest from governments. -
most widespread example is the use of ethanol in cars but preliminary research has been don# on using
conjunction with or instead of coal or petroleum products for base load power. Traditionally most biomass is us
in household furnaces and in appliances up to 5 MW. The widespread use of biomass combustion inside hous
cooking and heating irhé third world is not only a significant CO2 source but produces a range of pollutants
(Smith, 2009). Biomass combustion can be more polluting than fossilised carbon,(300®), though its trace
heavy metal content can vary widely (Hagaml2009). InNorthern Irelangbiomass and coal combustion
produced most of the 42% of lead emissions produced from domestic sourcesZB@E! In combination with
forest burning (for new agriculture), horhased biomass combustion is the primary source of blabkrca
pollution (Smith 2009). Black carbon warms the atmosphere and is responsible for snow and ice melting due tc
changed albedo (reflectivity of sunlight and heat) and temperature at altitude but reduces temperatures at sea
(Ramamathan & Fen@009p 44). Claims for a major role in the retreat of arséa ice (Ramanathan & Feh@09
p 44) need to be balanced witterole of thermohaline ocean currents, which move warmer water from the
Atlantic to the arctic (Chylek 2009).

Grid based enerqgy prodiimn i Lead implications of nuclear, solar, wind, geothermal and other.

Gains in global warming and climate variability lead to losses in lead management.
[GW&CV Gain C Loss Pb mgti Quadrant 2 of the GRID]

There are over two dozen types of nuclear reactonsoperatingBut regardless of type they contribute less

greenhouse gas emissgger watt ofoutput(including manufacturing, construction, maintenance and running
related emissionghan any of the alternative energy sources: t@%e greenhouse gasstof wind and as low as
25%greenhouse gas castsolar (Kulkinski 2004) The problems are fuel security, toxic waste, plant security,
meltdownsand risk management. The new types of reactors, building on the lessons of the past, will reduce we
production and risk. Howeveone new type of reactor is ledismuth cooled, which should of course be
discouragedndavoidedDur i ng t he worl dés worst envirommzZnt al
April to 5 May 1986, more than 30 military heligers flew over the burningactor in a failed attempd smother

the fire with 2400 tonnes of lead and8D0 tonnes of san@Chernobyl.infoundated). Greenpeadget(7,2006)

reports that compared to 1985aamia rates in some local regions increaséold during the first 3 years after
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