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Preface

This paper is not yet a self-contained unit. Catifig statements in places are included.

| preferred to give you share in the preliminargules of my study. It is up to you to correct
and complete the data.

It is unendurable to base our lighting on mercarkighly toxic metal. Immediate actions are
needed. If governments do not take proper meastwasumers have to take them. Everyone
can decide whenever to make exclusively an appeaiercury free lighting and can take
away all CFLs and even fluorescent tubes.

| eagerly look forward to your remarks. This stumheds the contribution of many attentive
readers. This is also why regularly new versionthisf paper will be published.



Summary

1.

It is an accepted fact that mercury and methyl omgrin particular are very dangerous
to human health. An overview is given of the chaaastics of mercury, the health
effects and the origin of methyl mercury in fish.

Some facts are summed up about the reduction afithal primary mercury
production, the global consumption, the emissiomefcury to the atmosphere, and
the average emission in some countries. The chapts with a short discussion
about actions which have been undertaken to reahgéceury emission in power
plants.

The global demand of mercury is inspected by regiée bring into focus the demand
of the lighting sector. An answer is given to theestion “Why do fluorescent lamps
contain mercury?”. The directive 2002/95/EC hasmxed the fluorescent lamps
from the requirement for the substitution of meycWhat is the amount of mercury
in fluorescent lamps and in particularly in CFLs2 Aubstitutes available for
fluorescent lamps? We ascertain that the mostidaitdternative for the CFL is the
halogen lamp and the incandescent lamp but in sometries the incandescent lamp
has been banned.

We try to answer the question if the presence atuorg in lighting does result in less
mercury emission in power plants. Therefore, wegtigate four calculations made
by Annette Gydesen and Dorte Maimann for Denma®®1)}, by Laurie Ramroth for
U.S. (2008), by the Flemish Institute for TechnatagjResearch (VITO) for the E.U.
(2009) and by the American Environmental ProtecAgency (EPA) for the U.S. A
minimum of mercury emission by (coal fired) powéargs is needed to justify the
presence of mercury in lamps. The value of theaygmercury emission by country
or region has since years not changed to justéyptioduction of CFLs. The higher the
amount of mercury emitted by power plants, the ntleegproducers of CFLs can
justify their supply of CFLs. We ascertain thatgwoers of CFLs make hay of the
unacceptable pollution by coal fired power plants

UNEP has given undue preference to Philips Lighting OSRAM AG through the
en.lighten iniative This partnership with UNEP not only promoted Clelver the
whole world but developed also a road-map for tbba phase-out of incandescent
bulbs. Under the pressure of producers of CFles|A$. and the E.U. took measures
to ban incandescent lamps. The lobby of the privatastry in the decision making in
the E.U. must urgently be restrained.

There were serious health problems during the mtoolu phase of CFLs, in
particularly in China, where most CFLs are produé¢gesearch is going on to
investigate if ultraviolet and electromagnetic editin from CFLs is a risk factor for
the aggravation of light-sensitive symptoms in sqragents. Broken CFLs mean a

serious danger to the health, especially for caiidiThe measures issued by the
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governments or institutions of different countrags not univocal. Not recycled CFLs
are a serious problem for the environment and éaifth.

7. The consumer has the right to acquire the mosiogpiate product to meet his well-
considered demands. The ban on incandescent laesgossma violation of the free
market principles. Certain preferences cannot bdléd by CFLs. The Cradle to
Cradle principle suggests that every product shbalee a complete cycle mapped out
for each component. This is not the case with CHUs,to the fact that most of these
lamps end up in a landfill. Ethical minded consusrdwn’t want to buy mercury
containing products. This chapter ends with a sieatlof CFLs. The conclusion is
that in the given circumstances, to buy a CFL medmow to take part in a lottery.

8. The production of CFLs should be banned immedia®ly demand an immediate lift
of the ban on incandescent lamps and clear naticelse package about the content of
mercury and about the dangers intrinsic to fluaastubes.

We demand the publication of the rate of emissiaih® pollutants of all coal fired
power plants. Each habitant in the region shouldhlie to receive data about the
emission of fine particles, nitrogen oxides, sutlioxide, mercury, etc. Especially in
Europe, a lack of such information is ascertained.

A short conclusiorns worked out at the end of Chapter 8.




1. Impact of mercury exposure on human health

Mercury: characteristics

Mercury is a silvery-white metal that is liquidradrmal temperature and pressure. It is not
inflammable and odorless.

- atomic number: 80

- relative molecular mass: 200.59

- melting point: -38.87° C

- boiling point: 356.72° C

- density: 13.534 g/ cirat 25° C(Technical2007, p. 2)
Mercury is extracted by heating cinnabar and cositgrthe vapor. The equation of this
extraction is HgS + ©> Hg + SQ (SeeNewworldencyclopedia.o)g
Elementary mercury evaporates and forms vagbtercury vapours are colourless and
odourless.” “The higher temperature, the more vasoare released from liquid elemental
mercury.” (Technical2007, p. 2)
Mercury can have the following states:

1. liquid metallic mercuryKig®)

2. mercury vapor (H)

3. monovalent (HY) (exists as inorganic salts) and divalent{Mgnercury (may form
either inorganic salts or organomercury compountsg.three groups vary in effects.
(http://www.coda-
cerva.bel/index.php?option=com_content&view=arti¢gte& 15&Itemid=209&lang=en)

A very dangerous organometallic form is methylmeydiveHgq). It can bioaccumulate up
the food chain. It can lead to high concentrationgredatory fish. Fish is a very important
source of protein for human, particularly for Jagmsand other Asians, as well as for people
in the Arctic region(Technical2007, p. 2)




Mercury is recognized as one of the most hazardtaments after incidents such as the

Minamata disease in Japan (1956) and Iraqg methglmgpoisoning in the early 1970’s.
(Technical2007, p. 3)

Atmospheric mercury exists mainly in the form aérakental mercury vapour (90 to 99%),
particle bound mercury (< 5%) and gaseous divatercury (<5%)(Ambient_air_pollution2001,
p. 4)

Mercury is a bioaccumulative element in the envinent and retained in organis®nce
mercury enters into the environment, mercury pemnég exists in the environment by
changing its chemical forms depending on the enwrent.” (Technical2007, p. 3jlt is a
natural element that cannot be created or destraymdithe same amount has existed on
Earth since the planet was formedMercuryfateUNEP2008, p. 58)

[Bioaccumulate — the accumulation of a substangeh@s a toxic chemical, in various tissues of a
living organism.](http://www.thebriefingroom.com/archives/2008/08/mew_in_cfls.html)

“Mercury is a global pollutant. The emissions te & Europe decreased by about 60% from
1990 to 2000, while global emissions rose by al0db over the same period. As a result,
the European share of the total global mercury snaiss to air fell from about 33% in 1990
to about 10% in 2000.{Commission_staff2006, p. 85)

Health effects

What are the health effects of mercury?

- “Elemental mercury is not known to directly irritate the skin. Howeyan allergic
skin reaction may develop after contact with meycur the long term, elemental
mercury liquid and vapour can be absorbed throbglskin and may contribute to the

overall absorption and toxicity.”
(http://www.ccohs.ca/oshanswers/chemicals/chem Ipséfinercury/health  mercury.himl

- Mercury vapor is very dangerous because it is absorbed quitelsathe lungs.
According toWikipedia, approximately 80% of inhaled mercury vapor is albsat
via the respiratory tract where it enters the cilaiory system and is distributed
throughout the body. Chronic exposure by inhalgtmren at low concentrations in
the range 0.7-42 pgfinhas been shown in case control studies to cdfiset®such
as tremors, impaired cognitive skills, and sleegiudbance in workers.

The proposed limit value for Figf 0.05 pg m (annual average for the general
population) is rarely exceeded in ambient air inr&ae. (Ambient_air_pollution2001, p. 2;
p.3) The WHO air quality guideline for mercury is 1 pg(annual average).
(Technical2007, p. 6T he “Provisional Tolerable Weekly Intake” (PTWI) i is 5
pna/kg body weightthttp://www.coda-
cerva.be/index.php?option=com_content&view=arti¢gte&15&Itemid=209&lang=n)




- In the aquatic environment, elemental mercury azbnverted intanethylmercury
(Technical2007, p. 4-5)

o0 Methylmercury exposure is a particular concernviamen of childbearing
age, unborn babies, and young children becauseesturhve linked high
levels of methylmercury to damage to the developargous system. This
damage can impair children’s ability to think arefn.

o Mercury and other power plant emissions also danthgeenvironment and
pollute our nation's lakes, streams, and figtact Sheet, Proposed Mercury and
Air Toxics Standards,
(http://www.epa.gov/airguality/powerplanttoxics/pioposalfactsheet. pdf

Ingested methylmercury in the human body is readity completely absorbed by the
gastrointestinal tract, almost completely absorlo&d the bloodstream and
distributed to all tissues within about 4 days. Mgtnercury is accumulated in the
liver and kidney(...)

Pregnant and child-bearing women are a sensitvepdrecause methylmercury as
methylmercury-cysteine conjugate can pass notthelyplood-brain barrier but also
the placenta and causes the adverse effects tde¢tine (Technical2007, p. 4-5)

The developing brain is considered the most sersitirget organ for methyl mercury
which occurs in the human di¢gambient_air_pollution2001, p. 2)

The estimated intake of mercury in Europe variedduyntry, depending on the
amount and type of fish consumed. Based on the &idCument, national average
exposures to methylmercury from fish and seafoodymts were between 1.3 and
97.3 pg/week, corresponding to <0.1 and 1.6 pgbdyhweight per week (assuming a
60 kg adult body weight). Hence the highest avenaigée estimates were just at the
PTWI, thereby exceeding the US NRC recommendati@nmission_staff2006, p. 83)
Most people in coastal areas of Mediterranean coest and around 1 5% of the
population in central and northern Europe (i.e. ®timng around 3 — 15 million
people in the EU), are around the R{Dommission_staff2006, p. 12)

(RfD: reference dose)

Remark:

Most people in central and northern Europe showrdators of exposure below the
international “Provisional Tolerable Weekly IntakéPTWI) for methylmercury (1.6
1g/kg body weight/week)Commission_staff2006, p. 12)

- The US National Research Council (NRC) has estadudisn intake “reference dose”
(RfD) for methylmercury of 04@/kg body weight per week (NRC, 2000).
(Commission_staff2006, p. 79 his would be 42 pg/week for a 60 kg adult. Thevadgnt
amount of fish consumed would be 420 g of fishwaek with 0.1 mg Hg/kg or 105 g
of fish per week with 0.4 mg Hg/Kgmbient_air_pollution2001, p. 144)



Research:Leonardo Trasande, Philip J. Landrigan, Clyde SuteedPublic Health and Economic
Consequences of Methyl Mercury Toxicity to the [@weg Brain Environmental Health
Perspectives, Volume 113, Number 5, May 2005.

The major findings in this analysis are

a) that exposure to methyl mercury emitted to th@aphere by American electric generation
facilities causes lifelong loss of intelligencenumndreds of thousands of American babies
born each year and

b) that this loss of intelligence exacts a sigaifiteconomic cost to American society, a cost
that amounts to at least hundreds of millions dfadls each year.

Moreover, these costs will recur each year withheaew birth cohort as long as mercury
emissions are not controlled. By contrast, the obststalling stack filters to control
atmospheric mercury emissions is a one-time expdimgehigh costs af uteroexposure to
methyl mercury are due principally to the lifeloomnsequences of irreversible injury to the
developing brain.

Origin of methylmercury in fish

The mercury present in fish and seafood produdergely, but not entirely, in the form of
methylmercury(Commission_staff2006, p. 83)

The origin of methylmercury in fish is to a largeent anthropogenic emissions of mercury to
air which is subjected to long-range transport,risformations and deposition to terrestrial
and aquatic systems. Mercury is accumulated instoseils from where it only slowly is
transported to aquatic ecosystems. In aquatic estegys, a fraction of the mercury deposited
directly and transported from surrounding catchnsesttransformed into methylmercury
compounds which are readily taken up and bioaccateslin aquatic food-chains. Industrial

discharges of mercury directly to water systemthaive the same effect.
(Ambient_air_pollution2001, p. 4)

Mercury occurs naturally in the ocean sedimentdaut also occur as contamination as a
result of human activities. Micro-organisms tramrsfiche mercury in methyl-mercury and it
bio-accumulates in aquatic organisms. What bio-awglation actually means is that when a
larger fish eats a smaller fish, it accumulates lneel of methyl-mercury that the smaller fish
contained. When it eats another smaller fish, duaculates some more methyl mercury. The
more small fish it consumes, the more methyl-mgnt@ccumulates and the level does not
drop. Then along comes an even bigger fish andtbatfish that ate the smaller fish and that
larger fish accumulates all the mercury of the figjust ate and so the vicious circle
continues.

Fish not only accumulate mercury from consuminglemfsh. All fish absorb methyl-
mercury from the water that passes through thdis.grhe longer the fish lives, the more
methyl-mercury it will bio-accumulate. Fish thakanot predatory and are short lived are not



going to contain as much methyl-mercury as thegdatory and long living relatives so these
are the fish we want to be including in our d{gttp://www.ffc.org.au/Mercury and_fish.htrjl

Wisconsin researchers found that changes in atmegpmercury deposition can have rapid
effects on the fish mercury concentrations. Thapddhat a 10 percent decrease in mercury
deposition resulted in a five percent decreasesimtissue levelgmercury_em_coal2003, p. 2-6).

Recent data (Murata et al, 2004) suggest that ffexts of methylmercury exposure may yet
extend significantly below even the US R3D,there may be benefits of decreasing

exposures even for populations who are below teegnt RfD/PTWI levels.
(Commission_staff2006, p. 80)

1.

2.

3.

Conclusions

The damage to our health and the environment laafeel an alarming leveVlost
people in central and northern Europe show bioiattics of exposure below
internationally accepted safe levels for methylmercHowever, most people in
coastal areas of Mediterranean countries, and aw@rb% of the population in
central and northern Europe, are around these lgvahd large numbers among
Mediterranean fishing communities and the Arctipydation exceed them
significantly (Communication from the Commission to the Couned ¢he European
Parliament, 28.01.2005)

There is a significant body of mercury already asled to the environment that can
recirculate again and again, contaminating fish aralising other problems, until it at
least reaches a long term sink. There is no praspiean immediate solution to this
problem.(Commission_staff2006, p. 15 key long term aim is that levels of mercury in
the environment will be reduced such that themisonger any need for concern

over methylmercury in fish. This will probably takecades, since the present levels of
mercury in the environment are representative &t paercury emissions, and even

without further emissions it would take some tioratiese levels to fall.
(Commission_staff2006, p. 16)

The problem cannot be solved by one country aaiage.It is important to make
progress at the global levéCommission_staff2006, p. 16)

More research has to be done on the impact of meoruthe environment and health.
For example, there is little scientific informatitimat indicates how further cuts in
mercury emissions would translate into, say, reddegels of methylmercury in fish,
or over what time period changes could be expe@@ehmission_staff2006, p. 15)
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2. Mercury: demand and supply

The impact of the enhanced mercury emissions ael&t energy resources exploitation,
especially fossil fuel consumption, is such thatagpheric concentrations have increased by
a factor of three on average since pre-industriaes.(MercuryfateUNEP2008, p. xxxv)

Some facts about the phasing out of primary mercunyning

Since 2001 a remarkable progress has been madernorgthe running down of primary
mercury mining.

1. Circa 2002, the EU adopted the European Mercurat8gy which is aimed to phase
out the use of mercury in goods and industrial aggpions and reduce to the extent
possible mercury emissions to the atmosphere fogsilffuels power plants and
industrial facilities.(MercuryfateUNEP2008, p. 2)

2. Before 2003 Europe was a major exporter of mer¢argund 25% of the total
supply). The main production site in Europe wasntiirge in Almadén in Spain where
primary production of metallic mercury came fromr@bar extraction. In 2003 the
production of virgin mercury in Almadén stopped #imel export of mercury from
Europe declined significantly. Mercury mining iro&tnia (Idraje mine) and Italy
(Monte Amiata) ceased several years ago (1995aneBia and 1976 in Italy).
(RequirementseC2010, p. 12-13)

3. In Algeria, mercury mining stopped in 2005. A Nai#b Action Plan on Primary
Mercury Mining in Kyrgyzstan has been elaboratdue Tecommended actions will
lead to the consideration of closing the Khaidarkhne. (More..)

4. The export of mercury from the EU is phased o0@1. This creates a large surplus
mercury from the chlor-alkali industry. It will Izafely stored.

5. From 2012, only China will exploit mercury mininglg for his own interest without
exporting the substanc@INEP_Répondre2008, p. £hina is the world leader in mercury
production. In 2010, its share reached 71% of wimtdl while the part of Kyrgyzstan
was 13%(More...)
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6. The European chlorine industry committed itseNatuntarily phasing out the
mercury-based chlorine plants or conversion to noercury technologies (e.g.
membrane technology by 202RequirementsEC2010, p. 14)

Global production of mercury

Table 2.1.
Main sources of mercury in 2005 Supply of mercury
(tonnes)
Primary mercury mining 1150 — 1500
Mercury from other minerals, the mercury 410 - 580
gained from purification of natural gas
inclusive
Mercury from (decommissioned) chlor- 700 — 900
alkali cells
Stocks 300 — 400
Total 2560 - 3380

(1 ton = 1,000 kg) The mercury gained from recy@eaducts is not included.

(UNEP_Répondre2008, p. 6)

Global consumption of mercury

Table 2.2.
Application Consumption of Percentage
mercury in 2005
(tonnes)
Artisanal extraction in mining 650 — 1 000 22
activity
Vinyl chloride monomer / PVC 715 - 825 20
Chlor-alkali plants 450 — 550 13
Batteries 260 — 450 9
Dental amalgam 300 — 400 13
Measuring and control equipment 300 - 350 9
Lighting 120 — 150 4
Electric and electronic devises 170 — 210 5
Other applications 200 — 420 8
Total consumption 3165 — 4355 100
Recycled and recovered mercury (650 — 830)
Net consumption 2500 — 3500
(UNEP_Répondre2008, p. 4)
Mercury emissions to the atmosphere
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The sources of mercury emissions to the atmosarere

- Natural sources: volcanoes, soil and water surfageathering processes of Earth
crust and forest fires. Natural processes con&ilb88o of the global atmospheric Hg
input. Without considering biomass burning, therent estimate of mercury
emissions from natural sources is near 4532 topeegear. (One ton is 1,000 kg.)
“Much of this emitted Hg, while being emitted frammatural process has an
anthropogenic origin in being originally releasealthe biosphere as a result of
human activity.”(MercuryfateUNEP2008, p. 2; p. Xxxviii)

- The contribution from industrial sources have bfeemd ranging between 1660 and
2200 tons per yeafMercuryfateUNEP2008, p. 2; The table below is baed from p. 6)

Releases from mobilization of Releases from intentional Releases from waste
mercury impurities extraction and use of mercury  treatment, cremation, etc.
Coal-fired power and heat Mercury extraction Waste incinerators

production plants

Energy production from other Artisanal gold mining Landfills
fuels
Cement production Caustic soda production Crematimhcemeteries
Mining and other metallurgic Use of fluorescent lamps,
activities instruments and dental amalgam
fillings
Traffic activity (Gasoline, Manufacturing of products
diesel, kerosene, biofuels) containing mercury

A number of studies have estimated that the yéatdy global input of mercury to the

atmosphere ranges between 5800-7000 tonnes. Gf #meissions, somewhere between 35-

60% originates from anthropogenic sources. Howewee-emission of anthropogenic
mercury previously deposited on natural surfacdaken into account, the anthropogenic

portion of the total global mercury emissions mayals high as 75 percent
(CCSD_Quantifying2004, p. i)

Worldwide release of mercury to the atmospherstisnated to be between 2,000 and 3,000

metric tons from anthropogenic sources and 1,408,300, due to natural sourcdSCHER
(Scientific Committee on Health and EnvironmentekR), Opinion on Mercury in Certain Energy-
saving Light Bulbs18 May 2010)
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Estimated global anthropogenic emissions of merctmoyair in 2005

from selected sectors

Table 2.3.

Selected sectors UNEP/AMAP 2008 Percentage
(revised)*

Coal combustion in power 498 (339 - 657) 26

plants and industrial boilers

Residential heating/other 382 (257 — 506) 20

combustion

Non-ferrous metals (Cu, 132 (80 — 185) 7

Zn, Pb)

Large scale gold production 111 (66 — 156) 6

Cement production 189 (114 — 263) 10

Waste incineration 42 2

Other waste 74 4

Pig iron and steel, sec. steel 61 (35— 74) 3

Artisanal and small-scale 323 17

gold production

Chlor alkali industry 47 (29 -64) 2

Dental amalgam 27 1

(incineration)**

Other 26 1

Mercury production 9(5-12) 0,5

Overall inventory 1921 (1221 — 2950) 100

* Represents best estimates: estimate (uncertaitgyval), or conservative estimate (no associated
range). See UNEP/AMAP (2008) for discussion on uagaties. (AMAP: Arctic Monitoring and
Assessment Programme)

** Does not include other waste relative to prodoret manipulation, use and elimination of dental

amalgams.
(UNEP_Etude2010, p. 19)

Of the 1921 tonnes of estimated mercury emissipower plants and industrial boilers
contribute about 500 tonnes or 28%ost of mercury emissions generated during the
combustion process can be controlled by devices@add the installations to remove
particles and acidic gasse@mbient_air_pollution2001, p. 203)he question is if Best Available
Techniques are used where needed.

A large percentage of the mercury emission is dustisanal and small-scale gold mining
(ASM). With the increasing prices of gold, one expect that more mercury will be used.
(UNEP_Répondre2008, p. 13;26)

China plays a singular part in the emission of merc

1. With its large number of coal-fired power planthita was estimated to be the largest

single emitter of mercury to air worldwide in 20@missions from the power sector
in China have likely decreased since 20QQ5IEP_Study2010, p. 18)
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2. Has the highest ASM mercury consumption, with 20050 tonnes consumed and
released(UNEP2006E, p. 57)

3. About 50 per cent of the estimated mercury emissfoom the non-ferrous metal
industries (from large-scale operations) are esgthaoming from China.
(UNEP_Study2010, p. 15)

4. About 74 per cent of the total mercury emitted ftbemcement sector are emitted in
Asia with China the main contributor, responsitie 45 per cent of total emissions to
air from cement manufacturinJNEP_Study2010, p. 15)

Average emission of mercury in some countries
Coal fired power plants are by far the largest sewf mercury to air.

Coal represents the primary fuel in electrical poweneration facilities, accounting for
approximately 43% of total fuel used worldwide (E2R08).The literature

data indicate that the mercury concentrations ialsosary between 0.01 and 1.5 g per Mg of
fuel. (Mercuryfate UNEP2008, p. 7)

The other pollutants emitted as a result of fos&l exploitation, such as N@nd SQ, have

an impact on the atmospheric chemistry of mercu iafluence its deposition patterns.
(MercuryfateUNEP2008, p. 2)

Natural gas may contain small amounts of mercurythe element is normally removed from
the raw gas during the recovery of liquid constittseas well as during the removal of
hydrogen sulfide. Therefore, it is assumed thaicomgremissions during the natural gas
combustion are insignificant (Pirrone et al. 19%8rrone et al.1998; Pirrone et al. 2001c).
(MercuryfateUNEP2008, p. 7-8)

The pulverized coal furnace attempts to burn thelyi powdered coal and air in a gaseous
torch at 1700 K. Mercury can be released in a vgria forms including: elemental mercury
(Hg0), mercury chloride (Hg@), mercury oxide (HgO), mercury sulphate (Hgg@ercuric
nitrate [(Hg(NG;),], and several other compound$echnical2007, p. 13)

Some countries with the largest mercury emissioasaina, Australia, United States,
Europe (Peeters_Weem_Reduction2011, p. 10)

3.a. India:
Table 2.4.
Production from: Electricity Percentage
(GWh)
coal 569310 68.6
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oil 34148 4.1
gas 81927 9.9
biomass 1973 0.2
nuclear 14713 1.8
hydro 114295 13.8
solar PV (photovoltaic) 2 0.0
wind 13740 1.7
Total Production 830126 100.0

Sourcehttp://www.iea.org/stats/electricitydata.asp? COUNTRODE=IN

It is not clear what's the amount of mercury emoissn India. If we assume the number of
about 80 tonne@NEP_Etude2010, p. 29; UNEP_study2010, p, £aind an electricity production of

835,266,450,000 kWh in 2009, source: wikipediat_ Llo§ countries_by_electricity_productionje

establish a national average of mercury emissidh@897 mgper kWh. This is a very high

number and should worry everyone in India! UrgeptBures are needed!

3. b. China

Table 2.5.
Production from: Electricity Percentage

(GWh)

coal 2,733,28( 79.1
oil 23,411 0.7
gas 31,028 0.9
biomass 2,354 0.1
nuclear 68,394 2.0
hydro 585,187 16.9
solar PV 172 0.0
wind 13,079 0.4
Total Production 3,456,910 100.0

Sourcehttp://www.iea.org/stats/electricitydata.asp? COUNTRODE=CN
The emission of mercury by coal fired power plant€hina is estimated at 195 tonnes

(UNEP/PSEA 2008)UNEP_Etude2010, p. 28; UNEP_study2010, p. 22)

With an electricity production of 3,221,798,270,800h in 2008wikipedia,

List_of countries_by_electricity_productigrihe national average of mercury emission per kWh
is, at a rough estimat8,0605 mg

The country is paying a too high and unjustifiegt@for their energy requirements. This has
to be remedied immediately.

3.c. Australia
Table 2.6.
Production from: Electricity Percentage
(GWh)
coal 197622 76.8
oil 2756 1.1
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gas 38507 15.0
biomass 2204 0.9
hydro 12057 4.7
solar PV 156 0.1
Solar thermal 4 0.0
wind 3941 15
Total production 257247 100.0

Sourcehttp://www.iea.org/stats/electricitydata.asp?COUNTRODE=AU

We ascertain that more than75% of the productiogieaftricity in Australia relies on coal.
We distinguish the production of electricity indlerdifferent states:
- Queensland where electricity is produced from r&dét high-energy black coal;
- Victoria where electricity is produced from relatly low-energy "brown" coal,
- Tasmania where electricity s produced significafrtyn hydro-electric sources.
(David ParsonsThe environmental impact of compact fluorescenpkand incandescent
lamps for Australian conditiongn The Environmental Engineer, Vol.7, n° 2, Win2606.)

The emission of mercury by coal fired power plantdustralia is estimated at 8.8 tonnes
(UNEP/PSEA)(UNEP_Etude2010, p. 27, UNEP_study2010, p. 21)

If this number is correct and with an electricitp@uction of 249,914,000,000 kWh in 2008
(wikipedia), we find a national average of mercenyission per kwh dd.035 md

3.d. United States Two different number have been found for thearal average of
mercury emission per kWh: 0.016 mg (1993) ariall 2 mg(2006). Our own calculation,
based on figures of Environmental Integrity Proj&itty Kilowatts", leads to an average
mercury emission of 0.009 mg/kWh for the year 2(& Annex B).

3.e. Europe-27 The VITO-report calculated an average of meramyssion 00.016 mgper
KWh (See VITO2009, p. 147)As will be demonstrated, the accuracy if this bemcan be
doubted. The number needs an update.

Apart from that, the estimates of the mercury eimmssof power plants in Europe is rather
uncertain. We did not found correct information aoihis subject.

Actions undertaken to reduce mercury emissions mwer plants

a. In Europe

The following actions were issued.

- Emissions of mercury from major industrial sosrege subject to the EU Directive
(96/61/EC) on Integrated Pollution Prevention amahi@l| (IPPC). Existing installations had
until October 2007 to complyQ&A van ec.europa.eu

- Emissions of coal fired power plants have todmuced according to the LCP Directive
(2001/80/EC)(Peeters_Weem_Reduction2011, p. 5)
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- In 2013 the new Industrial Emissions Directivield) (2010/75/EU) will replace the LCP.
(Ibidem)

For EU Members the application of BAT (Best Aval@fhechniques) is mandatory under the
current IPPC Directive and under the new IndusEmlssions Directive. BAT is aimed at
reducing emissions of SOdust and NQ The consequence is that also the emissions of
mercury will be reduced.

Most current coal fired power plants in Europe wilket the proposed emission standard of
30 microgram/Nmwithout making any additional provisions againgroury emissions. (...)
If the raw gas concentration is estimated to b@Wwe30 microgram/ Nfnand the overall
efficiency of a combination of ESP, FGD and SCé&stanated to be 90%, the resulting
emission concentration of mercury in the stack gas# be below 3 microgram/ NiriThis
level is obtained without application of specifiencury abatement techniques.

(ESP: electrostatic precipitation to reduce emissioParticulate Matter;

FDG: flue gas desulphurization to reduce emissidd®;

SCR: selective catalytic reduction to reduce emissf NQ) (Peeters_ Weem_Reduction2011, p. 5)

The draft of the IED does not give ELVs for meramyssions, but it gives ELVs for $0
NGOy and PM. (...) This will lead to reductions of mercemissions with an efficiency of
about 75% , or about 90% if an SCR is ugPdeters Weem_Reduction2011, p. 9)

It is necessary that in Europe, all coal fired poplants would obtain in practice a level
below 3 microgram/Nrhin the near future. Further action is needed.

b. United States

- Coal-fired power plants were estimated in 1999rtot@bout 48 tons per year, or over 40
percent of the U.S. inventory from anthropogenierees.(mercury_em_coal2003, p. 2-1).

- In December 2000, in the last days of the Cliradministration, the E.P.A. finally listed
power plants as a source of hazardous air polligamider the Clean Air AaiNew York
Times

- On February 14, 2002, the Bush Administration amoaal its Clear Skies Initiative for
multipollutant controlsMore...

- In 2005, a controversial cap-and-trade programmfercury was instituted. In practice, this
meant a delaylhe E.P.A.’s most recent data shows that from 102®05, mercury
emissions from power plants increased more thaar8emt, to 53 tons from 49 torislew
York Timeg

-on February 21, 2011 the US EPA issued a final ratjoih for emissions of mercury from
coal fired power plants. This regulation sets El(®sission limit value) for mercury
emissions for new and for existing coal fired bwil& he ELVs for the mercury
concentrations emitted by new and by existing iladians are set at levels of about 3
mg/Nni and about 5 mg/Nfrespectively(Peeters_ Weem_Reduction2011p. 9)

- About one-third of US power generating capacity eqsipped with S@scrubbers in 2005.

The US EPA expects that in 2015 two-thirds of tietallations will equipped with FGD.
(Peeters_Weem_Reduction2011p. 6)

Updated standards
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Power plants are the largest source of several Hiakpollutants. They are responsible for 50
percent of mercury emissions, over 50 percent iof gas emissions, and about 25 percent of
toxic metal emissions in the United States.

- Coal-fired power plants are responsible for 99 marcof mercury emissions and the
bulk the other pollutants from the power sector.

- EPA expects that dozens of coal-fired plants alyeaédet at least some part of the
proposed standards, however, about 44 percent ebal-fired plants lack advanced
pollution control equipment.

The updated standards will provide certainty anceleghe playing field so that all power plants
will have to limit their toxic emissions — ultimbt@reventing 91 percent of the mercury in burned
coal from being emitted into the air. The rule pd®s up to 4 years for facilities to meet the
standards(Fact SheetProposed Mercury and Air Toxics Standards
(http://www.epa.gov/airguality/powerplanttoxics/pioposalfactsheet. pdf

Conclusions

1. The most important need is to reduce anthropogeicury releases to the
environment, either through measures relating dlyeio the control of emissions, or

through measures at earlier stages of the mercucjecsuch as supply and use.
(Commission_staff2006, p. 16)

2. The largest proportion of mercury emissions isaet to air, much of which is
subject to long distance movement. Hence, fronoet sérm perspectivaeducing

emissions is the most important means of redutiagleposition of mercury
(Commission_staff2006, p. 16)

3. Power plants are the largest source of mercuryseoms to the air. Once mercury
from the air reaches water, microorganisms cangd#rinto methylmercury, a
highly toxic form that builds up in fish. Peopleegrimarily exposed to mercury by
eating contaminated fislFact SheetProposed Mercury and Air Toxics Standards
(http://www.epa.gov/airguality/powerplanttoxics/pioposalfactsheet. pdf

4. A range of widely available, technical and econaihjcfeasible practices,
technologies, and compliance strategies are av&léd power plants to meet the
emission limits, including wet and dry scrubbeny, sbrbent injection systems,
activated carbon injection systems, and baghoygest SheetProposed Mercury and
Air Toxics Standards

5. The amount of all noxious emissions from each boahing plant has to be controlled
and published without delay. This should lead tmmastant concern to reduce
drastically the mercury releases during the prddoatf electricity.

6. Each citizen has the right to clean electricity.
7. Cutting the use of mercury (e.g. in lighting) wiklp to reduce demand.
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3. Mercury in fluorescent lighting

Why do fluorescent lamps contain mercury?

Mercury lamps are efficient light sources, typigatbnsuming 3-5 times less energy than
incandescent (filament) lamps of comparable ligitpat. Further, their useful life is typically
10 times the average 1000 hours lifetime of incaodet lamps (ELC20040ptions2008, p. 27)

CFLs were first launched in the early 1980s. It w1 20 to 30 times more expensive to
produce them than incandescent lanifigey now retail for about four times the price of a
incandescent lamp.
(http://www.unep.org/Documents.Multilingual/Defaap?DocumentID=651&ArticlelD=6847&l=en
&t=long) or (http://www.rona.unep.org/documents/news/20101201 HpRRghten.pdfCancun, 1
December 2010))

A typical mercury lamp consists of a phosphor coafess tube with electrodes at both ends.
The tube is filled with mercury vapour that is é&dito a higher electronic state when
electricity is passed through the lamp. As the mgres energized it emits ultraviolet
radiation (UV), which is absorbed by the phosphmaited glass, causing it to fluoresce and
emit visible light (Kuiken 2002). According to tliuminating Engineering Society of North
America, it would be possible to produce a fluoeggdamp without mercury, but the lamp
would be some 70% less efficient (Lightfair 20Q@)ptions2008, p. 28)

Mercury-containing lamps include primarily
- fluorescent lamps (tubes and compact fluorescempsa(CFLS)),
- high-intensity discharge (HID) lamps
0 mercury vapour,
o (ceramic) metal halide,
0 (most) high-pressure sodium,
0 mercury short arc,
0 mercury capillary(UNEP_Report2008, p. 85)
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- cold cathode (ultraviolet and (some) “neon” lightisces (Options2008, p. 28)

These mercury-containing lamps are used in a wadtieety of applications including:
residential, commercial and industrial lighting; toloor lighting and street lamps;
automobile headlamps; and backlighting for liquigtstal displays (LCDSYUNEP_Report2008,
p. 79)

An incandescent bulb produces about 5% light arkd BBat. CFLs are said to produce 25%
light and 75% heath(tp://greenwashinglamps.wordpress.com/categorgfclysis/)

Incandescent, compact fluorescent, and high-intensity discharge lamps

http://greencomplianceplus.markenglisharchitecta/aterviews/energy-efficient-lighting-
beautiful/

Halogen EcoClassic lamp 28W of Philips
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Disadvantages of compact fluorescent lamps

They contain mercury and therefore should be redyahd special care should be
taken when cleaning up broken lamps.

The life of CFLs is reduced when the lamps areexildp frequent on and off
switching. GE Lighting recommends leaving CFL$arra minimum of fifteen
minutes before turning them off.

Fluorescent lamps sometimes produce a light thekdis and the light quality is not
suitable for all applications.

Fluorescent lamps have reduced light output in ¢eldperatures.

Many CFLs are not compatible with dimmer switclebsctronic timers, photocells or

motion detectors.
- CFLs should not be used in locations subject toatibn, high humidity or extreme
temperatureS(UNEP_Report2008, p. 81)

We can add thaine of the most common complaints of customergmaiure failure
after only a few hours, days, weeks or years, \hayt ©f the life rate stated on the

package.The New York Times brought attention to this pesbl
http://www.nytimes.com/2009/03/28/business/enengygenment/28bulbs.html?_r=1

(http://greenwashinglamps.wordpress.com/categorsudlysis/)

Global mercury demand by sector by region

In 2000 (MercuryfateUNEP2008, p. 20)

Table 3.1.
Mercury use category EU-15 us Rest-of-the- Global
consumption | consumption world consumption
(Mg) (Mg) consumption (Mg)
(Mg)

Chlor-alkali industry 95 72 630 797

Small-scale gold/silvel 0 0 650 650

mining

Batteries 15 16 1050 1081

Dental 70 44 158 272

Measuring & control 26 35 105 166

Lighting 21 17 53 91

Electrical control & 25 50 79 154

switching

Other uses 50 50 75 175

Total 302 284 2800 3386
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In 2005 (UNEP_Répondre2008, p. 21)

Table 3.2.: Global consumption of mercury by regaml primary use

Application Mercury (tonnes) Region with the larges$
consumption

Artisanal extraction in 825 East and South-east Asia (464)

mining activity

Vinyl chloride monomer / 770 East and South-east Asia (750)

PVC

Chlor-alkali plants 500 EU_25 countries (175)

Batteries 355 East and South-east Asia (240)

Dental amalgam 350 EU_25 countries (90)

Measuring and control 325 East and South-east Asia (129)

equipment

Lighting 135 East and South-east Asia (47)*

Electric and electronic 190 East and South-east Asia and

devises North America (60)

Other applications 310 EU_25countries (109)

Total 3760 East and South-east Asia

(1831)

East and South-east Asia encompass the follovangtdes:
Brunei Darussalam, Cambodia, China et Taiwan, Iad@an Japan, Malaysia, Mongolia, Myanmar,
Papua New Guinea, The Philippines, North KoreattSKorea, Laos, Singapore, Thailand, Vietnam.

* In China alone, mercury used in the productionmob$tly) fluorescent tubes and CFLs (compact
fluorescent lamps) was estimated at 55 tonnes@4 ZSEPA 2008), which may be an underestimate.
Many of these lamps were exportGaMAP/UNEP, 2008 Technical Background Report to the

Global Atmospheric Mercury Assessmérttic Monitoring and Assessment Programme / UNEP
Chemical Branch., p. 12)

This 135 tons of mercury for lighting is dividedder the following countries (only the 7
largest users are borrowed from the UNEP RepofAi§R2WNot all figures are showed.
Table 3.3.

Country Estimated Mercury Demand/Quantity Used

(metric tons/year)

China 63.94 (2005)

Philippines 25.7

United States 17.6

Russia 7.5 (2001)

Japan 4.72 (2005)

Canada 1.839

Germany 1 (tubes only)

The Philippines reported a demand of 25.7 metmistper year which was the second highest
demand reported.
A 2007 study by NRDC estimated China’s mercuryfarskghting at 63.94 metric tons in 2005.
(NRDC, 2007JUNEP_Report2008, p. 92fSee alsotn China alone, mercury used in the production of
(mostly) fluorescent tubes and CFLs was estimaté&d &onnes for 2005. Since then, the production
has increased(YNEP_Répondre2008, p. 16 (own translation))
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These 63.94 tons of mercury demand in China igldivias follows in 2005:
Table 3.4.

Name of product Output (100 Mercury Average content
million sets) consumption (ton) | of mercury per

lamp (own
calculation)

Straight tube-type 10.56 42.24 40

fluorescent lamp

Compact fluorescent lamp 17.64 14.11 8

Circle fluorescent lamp 0.56 2.24 40

High pressure mercury 0.71 4.26 60

lamp

High pressure sodium 0.304 0.61 20

lamp

Metal halide lamp 0.24 0.48 20

Total 30.01 63.94 21

Source: http://www.zeromercury.org/UNEP developments/UNEih@kok-Side-Event-November-
2007.pdf

What is striking is the large amount of mercuryttiBaneeded in fluorescent tubes: 40 mg per
tube! If fluorescent tubes would be banned, abdub8@s of mercury would be prohibited to
flood the market. Alternatives are urgently needed.

It is generally accepted that the dispose of flsceat tubes is performed on the right manner
and that during the incineration no noxious gasesescape. This is certainly not the case
with CFLs. One thinks that it is a 'green’ lamp #mat it can be left it in a dustbin. If one
should know that this lamps contain toxic metdlshould not be purchased so easily.

While the demand for fluorescent lamps is incregsine amount of mercury used for
lamps/lighting is not increasing at the same rat®EP_Report2008, p. 96)

United States Mercury Demand for Lamps/Lighting

United States Mercury Demand for Lamps/Light{dyyEP_Report2008, p. 93)
Table 3.5.

Lamp Type Mercury Demand
Fluorescent tubes 6.2 metric tons
Fluorescent compact bulbs 0.9 metric tons
High-intensity discharge lamps 1.7 metric tons
Short arc lamps 0.0018 metric tons
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Lamp Type

Mercury Demand

Neon and other miscellaneous lighting

0.0227 médns

Hg content per fluorescent lamp

Table 3.6.: Historic mercury content of fluoresckambps(Options2008, p. 29 (partially

reproduced))

Lamp type

Mercury content of lamp
(mg Hg/item)

Country/-region for data

Fluorescent (double end)

30 - 40 (1993)

European Union

15 (1997)

10 (2002)

10 - 22 USA

23 - 46 Canada
Compact fluorescent (CFL, | 5 (1997) European Union
single end) 5 (2002)?

10 Canada

Linear fluorescent lamps

A 2008 Northeast Waste Management Officials Assoni@dNEWMOA) report states that the
average mercury content of a 4 foot lamp was 8grélins in 2001.

A 2007 Natural Resources Defense Council (NRDQ)rtegn the use of mercury in China’s

lighting industry estimated that the productiorstrhight fluorescent tube lamps consumed
an average of 40 milligrams of mercury per lamR@95. (NRDC, 2007)JNEP_Report2008, p.
79)

Compact fluorescent lamps

A 2007 NRDC report on the use of mercury in Chitigisting industry estimated that the
production of compact fluorescent lamps consumeavanage of 8 milligrams of mercury
per lamp in 2005. (NRDC, 200{)NEP_Report2008, p. 82)

* k kx k %

The mercury content for lamps representing besilawe technology decreased frabout
30 mg/lamp in 1994 to about 8 mg/lamp in 20LC 2008b)(ELC: European Lamp
Companies Federation)
ELC has stated that in 2006 thepproximate volume of Hg containing lamps soldtioa EU
market (EU 27 and EFTA countries) by ELC Member @ames result[ed] in
approximately 5 tonnes of Hg” No details of the supporting calculation were poad,
except that

- 50% of the total was allocated to fluorescent tybes

- 25% to CFLs and

- 25% to HIDs.

According to ELC information,
- afluorescent tube may now be produced with lems 10 mg mercury,
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- a CFL may have less than 5 mg, and
- HID lamps still have up to 30 mg on avera@tions2008, p. 30 (emphasis added))

EU: Directive 2002/95 exempts fluorescent lampsniréhe requirement
for substitution of mercury.

Thedirective on the restriction of hazardous substardge electrical and electronic
equipment(2002/95/EC), in short RoHS directive, generallsbfds mercuryin electronic
and electronic equipment with some exemptions Iy ohotivated cases, such as CFLs.

The mercury tolerance for Compact fluorescent lammgsirrently set at 5 mg per lamp and is
subjected to reviewed on a regular basis.

Note: It is scheduled to be gradually lowered trg in 2012 and 2.5 mg from 2013 on with
some variations depending on the specific lamp.type
(http://ec.europa.eu/health/scientific_committeeigiops_layman/mercury-in-cfl/en/mercury-cfl/I-
2/1-mercury-tolerance.htm#0

Total Hg content in fluorescent lamps in the EU

Table 3.7.

EU27 consumption for Units (million) Hg content (g/unit) Hg content
mercury-containing lamps (tonnes)
(2006) (Comext +

PRODCOM data)

Fluorescent tubes 389 0.010 3.89
CFLs 447 0.005 2.23
HID lamps 42 0.030 1.27
Other lamps 75 0.025 1.86
TOTAL 953 0.010 9.26

Considering various uncertainties in these numbies total mercury consumption within the EU is

estimated a8-11 tonnes in 2006 Options2008, p. 31 (emphasis added))

The 2007 EU mercury consumption is for lightingssimated aabout 11-15 tonnes(See Q &

A in http://ec.europa.eu/environment/chemicals/mercoadgk.htn)

Mercury in lamps accumulated in Europe

ELC has stated that when it made a calculatior2f@®d6, it counted approximately 3.3 billion lamps

that had been sold by its member companies indtallthe EU27 and EFTA at that time.




ELC has estimated that those lamps contain an tovgf some5 tonnes of mercurywhich
implies an average mercury content per lamp ofri@g8 Due to the significant decline in the mercury
content of fluorescent tubes and CFLs during tisé 18 years, and little or no decline in the meycur
content of HIDs, ELC has estimated that

- 60% of that Hg inventory is likely to be in fluocest tubes,

- 25%in CFLs

- and about 15% in HID lamps.
In calculating the accumulation of mercury lamps anercury in society, one should recall that there
are significant imports to the EU other than thpseduced by ELC member compani@ptions2008,
p. 32 (emphasis added))

Table 3.8.: Status 2006 — Accumulation of lamps medcury in the EWOptions2008, p. 33 (table
partially reproduced))

Lamps consumed assuming 3% market growth
(millions)
2002 847
2003 872
2004 898
2005 925
2006 953
Accumulated lamps 4,495
2002-2006
Accumulated 46.9
mercury 2002-2006

With regard to the mercury content of these lanips,obvious that those lamps installed in 2008 ha
a higher average mercury content than those iredtath 2006. The evolution of the EU mercury
content is assumed to be in line with, althoughesehat lower than, calculations made for the US
market, where the average mercury content in 209 esgtimated at 13.34 mg, and declined to 11.5
mg by 2005. Following this reasoning, the accunadanercury in lamps in use in the EU is likely in
the range of 45-50 tonng®ptions2008, p. 33)

Hg content of CFLs in the EU 27

In 2007, 353 million CFLs were sold in the EU27 eirftcontent of mercury averaged 4 mg. If
no CFL should be recycled, the emission of mertaithe air of these lamps should be (353
million x 0.000004 kg =) 1,412 kg! We assume @@fo of the lamps were recycled, what
still leads to the amount of 1,130 K§CHER (Scientific Committee on Health and Enviremtal
Risks),Opinion on Mercury in Certain Energy-saving LighilBs 18 May 2010)

Another rough estimate is found on the websaev.health.belgium.be
The expected quantity of mercury in energy-savirngsfor domestic use can be estimated as
follows: 4 mgx 200 106 households in the European Unko20 energy-saving bulbs on
average per household = 16 tons. Assuming thahtleeage life of the energy-saving bulb is
5 years, this would result in 3.2 tons of additiomeercury consumption a year (of which a
part is recycled).
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(http://www.health.belgium.be/eportal/Environment@ucts/Electricalandelectronicequipme/energys
avingbulbs/Mercuryinenergysavingbulbs/index.htm®&tadg=ei)

Summary of mercury content in lighting

China EU_25 North- Global
America

Consumption of mercury
(2005) 1400 - 175( 420 347 3760
Consumption of mercury 60 - 70 14 27 135
for lighting (2005) 11-15 (EU_27 2007 (120-150)
Mercury consumption 1(U.S)
for CFLs 14 2.23 (EU_27 2007) 10 ? (Canada) 25-30

Table 3.9. (Mercury consumption in metric tons)
(UNEP_Répondre2008, p. 4, 21-22 ; China: tablelpE2J, table p. 26-27; US: table p. 25)

The figures concerning the US and Canada have takie@ cautiously.
The amount of global mercury consumption for CFd.based on the assumption that 20% of
total consumption for lighting purposes is neede@¥Ls.

Substitutes for mercury containing lamps?
Let us first examine if substitutes exist for meycoontaining lamps.
A. Alternatives for linear fluorescent lamps

- Linear LED lampsThe linear LED lamps utilize a series of LEDs aigad in a tube,
which is the same size as the equivalent lineardlscent lamp.

Advantages of linear LED lamps over linear fluaesg lamps.

- They do not contain mercury and therefore do nqtuine special end-of-life treatment.

- The lamps have a durable construction and do notain fragile glass like the
fluorescent lamps or fragile filaments like incasdent lamps.

- They can be used in cold temperatures without sedse in light output.

- The light from LEDs does not flicker like the ligldm some fluorescent lamps.

- Linear LED lamps are available in a range of cotemperatures, from warm white to
daylight white.

- Manufacturers of linear LED lamps state that thaioducts are 10-20% more efficient
than equivalent fluorescent lamps and they exrecefficiency to improve
significantly over the next five years.

- The long life of LEDs translates into a lamp life50,000 hours or more. The life is
not shortened by frequent on-and-off switching.

Disadvantage: high cost, e.g.: a 4-foot lamp fdt.89 (EdisonLED, 200QUNEP_Report2008, p.
80)

30



B. Alternatives for compact fluorescent lamps

1.

Incandescent Lamp&eneral Electric announced in February 2007 thatats
developing high efficiency incandescent lamps, lvhiculd be two to four times as
efficient as current incandescent bulbs. Genetattic expects the new technology
to be as efficient as CFLs but with a lower pridée light quality and instant-on
convenience would be the same as current incandelseaps. These high efficiency
lamps would be replacements for 40 to 100 watt éloolsl incandescent lamps. They
are expected to reach the market by 2QUAEP_Report2008, p. 8leanwhile, GE has
suspended the development of the high efficierdndescent (HEI) lamp.

Philips, Osram and other producers have developedhalogen lamps. (Philips:
halogen EcoClassic, Osram: halogen Eco Classid): MBlogen New Generation,
etc.) These lamps save up to 30% energy and amxpensive.

Mean life span: 2,000 hours compared with 1,000rsi@fi standard incandescent
lamps

No warm-up time

Colour rendering: very good ¢R= 100)

Colour temperature: approximately 2,900 K

Simple operation on line voltage without a transier

Does not contain mercury or other harmful substancean be thrown away with
normal household waste.

(http://www.produits-

economiques.com/produkt.php?lang=en&pm id=1342&ashe=Halogen-

Gluhlampen&cat2_name=Tropfenfoim

(http://www.osram.com/osram_com/Professionals/Géneighting/Halogen_lamps/Why _haloge

n_lamps/index.htm) (R, = color rendering index)

3. LED Lamps

Light-emitting diodes (LEDs) are solid-state semuabactor devices that emit light when
electricity is passed through them. This technglsgiow being used to produce lamps
for general lighting applications, including alteatives to certain compact fluorescent
lamps. The LED lamps covered in this section éegraatives to CFLs with the screw-
type Edison base, in either the twist- or refledigre configuration.

An individual LED does not produce sufficient liftt typical applications so LED lamps
incorporate multiple LEDs. These LEDs producegatithat is directional, unlike
compact fluorescent lamps that emit light in afledtions. To achieve the desired light
dispersion, LEDs are placed in specific patterngtanlamps. Some LED lamps also
incorporate diffusers and lenses to disperse thietli
Advantages:

- long life (50,000 hours),

- warm light color similar to incandescent lamps,

- low heat generation, and

- the ability to work with dimming switches in centdgamps.

- LED lamps are energy-efficient and
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- have the potential to be more efficient than CFrtssbme applications.
- They do not emit ultraviolet or infrared light.

The disadvantages of LED lamps are that
- they are currently expensive and available for dimyted applications.
- Light output of the available lamps is typicalyd which limits the use to
applications such as task lighting, accent lightordow level ambient lighting.
(UNEP_Report2008, p. 83)

4. LED Downlight Lamps

Light-emitting diode (LED) downlights are a replatent for CFL reflector lamps used in
recessed light fixtures. The LED downlights coslenethis section include not only the lamp
but also the recessed lighting trim. These proslaceé intended for new construction or
remodeling where new recessed light fixtures vélirstalled. They are compatible with
standard recessed housing fixtures.

Advantages of the LED downlights include:

- long life (50,000 hours),

- warm light color similar to incandescent lamps,

- low heat generation,

- and they are dimmable.

- LED downlights are energy-efficient,

- and in some cases, they consume less energy tharakeqt CFL lamps.

- LED lamps do not emit ultraviolet or infrared light
LED lamps emit light in a specific direction andstdirectional light is well suited for
downlight applications. Fluorescent and incandesdamps are bulb shaped and emit
light in all directions and, in the case of dowtigpplications, as much as 50 percent of
the light is emitted back into the fixture and lost

Disadvantage:

- LED downlights are a relatively new technology déinerefore prices are high and
availability is limited.

- Another potential disadvantage is that a lightdee may require the replacement
of the entire unit, which is much more costly thegplacing a CFL lamp.
(UNEP_Report2008, p. 84)

Conclusions

- In 2005 the lighting industry needed about 150 &snof mercury globally: about 65
tonnes in China, about 30 tonnes in North Ameri@habout 15 tonnes in the EU. At this
moment, an alternative to linear fluorescent lamnps to High-Intensity Discharge Lamps
hardly exists.

- In 2005, about 25-30 tonnes of mercury was neea@daduce CFLs.
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Mercury containing compact fluorescent lamps wegpsrted and promoted by
governments in several countries, not always wititlmsuccess.

As we have already concluded earlier, a healthyremment is of paramount
importance. It is outrageous to store profits ugingre efficient’ (as several studies
claim) fluorescent lights containing mercury andhat same time to poison the
environment by the use of electricity and by therddution of the mercury in the
lamps. If politicians are so eager to reduce,Gen they should not use fossil fuels
for the generation of electricity. Instead of takimeasures at the source, i.e. in the
electricity production, they prefer to intervendle energy consumption by
incandescent lamps.

The supporters of CFLs will argue that these laypes$ will help to reduce the problem of
mercury emission from coal fired power plants. Thils be the subject of our investigation in the
next chapter.
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4. Does mercury in lighting result in less mercuryn
the environment compared to traditional light bulbs?

A. Study of Annette Gydesen and Dorte Maimann (1991)
Country: Denmark
Share of coal-fired plants in electricity generatio95%
Average mercury emission: 0.059 mg/kWh

Sourcelife Cycle Analyses of Integral Compact Fluoresdaarhps versus Incandescent
Lamps, Energy and Emissions

(http://www.iaeel.org/iaeel/Archive/Right_Light Pesdings/Proceedings Body/BOK1/200/1411.PD
F)

A 60W (730 lumen) incandescent lamp is comparetd ait5W (900 Im) CFL'As the two
types of lamps do not have the same luminous ityetise energy consumption and the
emissions are calculated per®lomen hours”(p. 3)

Table 4.1.
Incandescent lamp 60W CFL 15W
National Average Mercury Emissions in
Denmark circa 1990 (mg/kwh) 0.059 0.059
Lifetime (hours) 1,000 8,000
Luminous intensity (lumen) 730 900
Energy consumption during lifetime of
lamp 60 kWh 120 kWh
Number of lumen hours during one
lifetime 730,000 7,200,000
Number of lamps necessary to produce
10° lumen hours 1.37 0.14
Energy consumption in £0umen hours| 82.2 kWh 16.7 kWh
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Content of mercury in the lamp 0 mg S mg
Mercury content in lamps per 1limen
hours 0 mg 0.69 mg
Mercury emission into the air during
operation per 10lumen hours 4.86 mg 1.0 mg
Assumption: lamp ends up in a landfil].
Emission of mercury 0 mg 0.69 mg
Total mercury emissions 4.86 mg 1.69 mg

The authors assert that in coal fired power platisut 60% of the mercury emission is
attached to the fly ash, and is gathered with thige rest of the mercury emission is gaseous
and very difficult to purify from the air.

The conclusion is clealthe use of compact fluorescent lamps leads to extlamissions of
both gaseous mercury and mercury attached to yhasth.

Remark
- Inthe 1990s, Denmark was hard hit by the largelarhof mercury emissions: 0.059
mg/kWh! Fortunately, in comparison with the yea®19the share of coal in the
generation of electricity is reduced to 48% (wwa.agg, CODE=DK)

Conclusion

- We can consider the difference between the totaletury emissions of a CFL and
of an incandescent lamp in the previous calcula@sra kind of litmus test. A large
difference between them means that the generatielectricity is accompanied with
too much emission of mercury. In that case, werégoethat the power plants are
unclean and they should be remediated without dél&tye electricity should be
clean, only the CFLs should emit mercury.

- ltis strange that the pro-CFL camp needs countvidsa high percentage of coal
fired power plants to justify the production of rogry containing CFLSs.

B. Calculation of Laurie Ramroth
Country: United States
Share of coal-fired plants in electricity generatio50%
Average mercury emission: 0.016 mg/kWh

The environmental impact of mercury from CFLs isnpared to the impact of mercury from

incandescent lamps. The following qualificatiommade (Ramroth2008, p. 13)
Table 4.2.

Incandescent lamp CFL 23W
100W
National Average Mercury Emissions 0.016 0.016
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(mg/kWh)

Number of lamps used during the
10,000 hour period

10

1

Lifetime (hours)

1,000

10,000

Effective luminous efficiency (lumen)

1,600 (10 lamps)

1,600 (1 lamp)

Mercury emission into the air during

operation 16 mg 4.6 mg
Content of mercury in the lamp 0 mg 5> mg
Assumption: lamp ends up in a landfil].
Emission of mercury 0 mg 5> mg
Total mercury emissions 16 mg 9.6mg

In another report, the following calculation wasirial.

Electrical Generation in the United States totak#825,023,000,000 kilowatt hours (kwh) in 1991.
The Mercury Report To Congress estimates mercuigsemns from coal-fired utility boilers as 46.3
megagrams per year (Mg/yr) from 1990 through 1998.developed an emissions factor in
milligrams per kwh by dividing the 46.3 Mg/yr ofissions by the electric generation of
2,825,023,000,000 kwh, which resulted in an emissiate of 0.016 mg/kwkSourceMercury
emissions from the disposal of fluorescent lampal feport, Office of Solid Waste, U.S.
Environmental Protection Agency, June 30, 1992-8)

Has the emission of mercury not changed since 19@&%urther.

C. The study made by VITO

Region: Europe-27
Share of coal-fired plants in electricity generatio31%
Average mercury emission: 0.016 mg/kWh

The VITO-study is named: “Final Report. Lot T3omestic lighting. Study for European
Commission DGTREN unit D®ctober 2009”.

VITO (Flemish Institute for Technological Researalgs commissioned to explore the
European lighting market before the regulation 2889 was proclaimed. The key argument

' On 18 March 2009, the Commission adopted a reguigCommission Regulation 244/2009) on non-
directional household lamps which would replacdficient incandescent bulbs by more efficient al&gives
(such as improved incandescent bulbs with halogelmiology and compact fluorescent lamps) betweé8 20
and 2012.
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used in the adoption of the alternative CFL wasctideulation made by VITO on Life Cycle
Cost.

The principle oLife Cycle Costmeasures the total material and energy consumgti@n
product from its production phase, distribution pbeause phase, end of life phase and the
environmental impact of these phag&scerpt of the Master thesis of Halldor Steinnirgten,
Architectural lighting designRoyal Institute of Technology, Stockholm, Sweden)

On page 174 of the VITO-report, the conclusioniigkisng: “Regarding environmental
impacts, the CFLi is, not surprisingly, the bestnhg choice and incandescent lamps the
worst choice.”

Let us inspect how the authors came to that comciusVe will limit our inquiry to three
types of lamps (instead of six¥kee VITO2009, p. 172)

Remark:

1. In all calculations, the assumption is made ith#te EUthe generation of 1 kWh emits
0.016 mg mercury to air For this value, reference is made to the DG Jeegearch Centre,
that assumed electricity is produced from an EU fug of 31% coal, 21% gas and oil, and
48% non-fossil fuels (of which 32% of nuclear). ears for which this calculation is valid,
IS not mentionedVITO2009, p. 147)

2. The assumption is made that 20% of the CFLi8Y(@act Fluorescent Lamps with
integrated ballast) from households are colleatetthé end-of-life phaseCollected CFLi’s at
end of life are crushed in a closed installatiordameved. The mercury containing fraction is
distillated at 600°C to separate the mercury. Theepmetallic mercury is used again by
lamp industry(p. 134) This distillation process requires a substantiaant of energy. Is it
taken into account? Is the transportation from ckiey stations to the reprocessing factories
and from the reprocessing factories back to thel&mntories taken in consideration?
http://greenwashinglamps.wordpress.com/categorgfelysis/

3. Due to the electrical losses in the ballast, e’ electricity consumption is assumed to be
13.65 Wh/h. instead of 13Wh. 143)

Table 4.3.: Mercury emissions to air for each baase per lumen per hoys. 172)
Percentage of coal in the fue
mix to produce electricity
Mercury emitted to air for the
production of 1 kWh (mg)
Percentage of collected CLF N Z00a

Frosted (or

clear

incandescent | . cozéted) CLFi 13W
lamp 54W incandescent
lamp 54W
Average wattage 54W 54W 13.65W
Lifetime (h) 1000 1000 6000

37



Total kWh during lifetime 54 kWh 54 kWh 81.9 kWh
Effective luminous efficiency

11 Im 10.6 Im 43 Im
(Im per watt)
Mercury emitted during the u 0.86 mg 0.86 mg 1.31 mg
phase (mg)
Mercury content in lamp 0 0 4 mg
Mercury emitted during the
end-of-life (mg) g g 32mg
Total merc,iury emission per 0.86 mg 0.86 mg 451 mg
amp
Mercury emitted over
lifetime per lumen per hour 1.45 ng 1.51 ng 1.34 ng

(nanogram)
Result of the calculation of compact
the total mercury emission fluorescent lamp
Conclusions of this calculation

- Despite having the same power output, the lunsregticacy of a clear incandescent lamp is
higher than a frosted incandescent lamp for theesaaitage(p. 139)

- Compared to the CFLi, the 'clear’' incandescanplamits 8% more mercury during its
lifetime while the frosted incandescent emits 12%@mercury.

Discussion of the basic assumptions of this study

As we have already concluded earlier, a healthyrenment is of paramount importance.
Therefore, in this discussion we will not examihe luminous efficacy of compact
fluorescent lamps. A healthy environment is prinmaltdt is outrageous to store profits using
'more efficient' (as several studies claim) flucee lights containing mercury and at the
same time to poison the environment by the uséectrecity and by the distribution of the
mercury in the lamps.

It is surprising to see that the difference in d@n@ount of mercury emissions between the three
lamps, is only 12%. This means that the assumphawe to change very little to render a
different solution. There are 5 assumptions:

a. In Europe, the generation of 1 kWh emits 0.016 fngpercury to air.
— Change it to 0.014 mg and the clear incandedae is better than the CFL
regarding the environmental impact of mercury

b. The mercury emission is averaged over a significagion: here Europe-27.
— If one considers it on the level of a country wehs or no coal fired power
plants, one will establish that the incandescempkwill be better.

c. 20% of the CFLi's (Compact Fluorescent Lamps witkgrated ballast) from
households are collected.
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— Change it to 10% and the clear incandescent largimd¢o be better than the
CFL.

d. The wasted heat generated by lighting is considasquure energy loss.

e. The lifetime of the CLF is 6000 hours while thestifne of the incandescent
lamp is only 1000 hours.
— Change the number of hours in 5300, and the akeandescent lamp is
better.

We will complete the study and apply the VITO-cétion to the new halogen lamps. (See
later on.)

a. In Europe, the generation of 1 kWh emits 0.01@mf mercury to air

As indicated eatrlier, for this statement, the autiefers to the DG Joint Research Centre, that
assumed electricity is produced from an EU fuel ofi81% coal, 21% gas and oil, and 48%
non-fossil fuels (of which 32% of nuclear). The ggefor which this calculation is valid, is not
mentioned(VITO2009, p. 147)

According to my calculation for 2008, based onlebsite of the International Energy
Agency (IEA), electricity in the EU is produced finca mix of 27.9% coal, 23.3% gas, 3.1%
oil, (26.4% gas and oil) and 45.7% non-fossil $uglSee Annex A.)

Remarks

Thanks to the effort of the European Union, theauer emission in fuel plants has
been reduced drasticallgmissions of mercury from coal-fired plants in Bagdtotal
25 EU member states) were estimated at ardfhathetric tons/yeam 2005, having
declined from 52 metric tons/year in 1993NEP, Process Optimization Guidance
Document for Reducing Mercury Emissions from CaahBustion Power Plants
Geneva, July 2010, p. 8.) (emphasis added)

And: While Asian emissions increased in the period 183005, emissions in North
America and Europe decreased during the same pgtodEP_Study2010, p. 2)
Example: In Poland, a rapid emission decreaseestaround 1997. In comparison to
1995, the emission decrease in 2002 was of ca. 38%zula Lorenz, Zbigniew
Grudzinski,Mercury emission and its content in hard and braeal, Gospodarka
Surowcami Mineralnymi, 2008).

- As was shown on p. 36, the result of the calcutalip EPA in 1997 was the same
emission rate as here: 0.016 mg/kWh. It would lbrg s&ange that in a country where
50% of electricity was produced by coal, the emissate would be the same as in a
region where 31% of electricity is generated byl.o@urceMercury emissions from
the disposal of fluorescent lamps, final rep@ffice of Solid Waste, U.S. Environmental
Protection Agency, June 30, 1997)

I made the following calculation for Europe for tyar 2005:
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o EU electricity demand: about 3,000 TWhtg://www.wind-energy-the-
facts.org/en/scenarios-and-targets/chapter-3-dnritoin-of-wind-power-to-electricity-
generation-and-generation-capacity-in-the-eu)27/

o Mercury emission from coal-fired plan29 tons

o The resulting mercury emission rate would be Oft0per kWh.

| agree that also the mercury emission of othdsfhave to be reckoned with, but
the contribution is not as large as of coal.

- The E-PRTR database estimated the emissions olinydrom coal fired power
plants to b&1.2 tonsin 2008 in the EU(André Peeters WeerReduction of mercury
emissions from coal fired power planWorking Group of Strategies and Review"48
Session, 2011, Informal document No. 3)

- If this figure of 21.2 tons is correct, we woulet gwith an electricity production of
3,372,565 GWh) an average for EU-27 of 0.006 mg/k{8ke Annex A.)

So, one can assert in all probability that the @alti0.016 mg per kWh is not valid today. The
consequences are huge. Change in the calculagamtiount of mercury emitted to air for the
production of 1 kWh (mg) into 0.013 mg and the mi@scent lamps become the best choice!
There are indications that this figure is eventiagh.

The conclusion from the technical study was obvitksom a life-cycle perspective, the
Regulation is in any case the most eco-efficiehitism. Indeed, according to the technical
study ordered by the Commission to prepare fordéigellation on household lamps
(www.eup4light.net), even in the worst possiblethat a CFL goes to the landfill, during its
lifetime it will have saved more mercury emissifsom electricity production in coal power
plants (compared to the mercury emissions relatetié conventional incandescent bulbs’
electricity need) than is contained in the CFL Ifts&0 the overall mercury pollution balance
will be positive."(http://ec.europa.eu/energy/lumen/doc/full_fag-eh.prequently asked questions
on the regulation phasing out conventional incaweées bulbsp. 33)

After our investigation, we should read: "Fromfa-kycle perspective, the Regulation is in
several caseslaad eco-efficient solution. (...) in the worst possibbse that a CFL goes to
the landfill, during its lifetime it will have saddessmercury emissions from electricity
production in coal power plants than is contaimethe CFL itself, so the overall mercury
pollution balancevill be negative”

It is sad to have to establish that the word 'd@oient’ is used for a lamp that bears in it such
a pollutant matter. 'Eco-efficiency' & strategy that calls for using fewer resources,
generating less pollution and waste, and minimiznaystry's adverse impacts on human
health and the environmerghttp://www.mcdonough.com/writings/hope_human.fjtm

Conclusions

- The whole intention of the producers of CFLs isdaur the incandescent bulbs with
the noxious effects of coal fired electricity pration and to obscure the presence of a
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pollutant in CFLs by naming it 'eco-efficient’. Theduction of a CFL needs more
resources than the production incandescent butioergtes more pollution and waste
and has an adverse impact on health and the envenain Coal fired power plants
have a disastrous impact on environment. One caatutle the incandescent bulb
with the noxious effects of a certain type of aliedly production.

- In 2008, the average of the share of coal in theegion of electricity in EU-27 was -
according to my calculations - 27.9% (See Annex A)

- The amount of emission of mercury and of other aogisubstances of each power
plant should be available. If the mercury emiss®oeeds the fixed level, the power
plant has to be shut down.

- By declaring that CFLs (with a content of 4 mg noeyg have only a narrow
advantage in comparison with incandescent lampBO\dgrees that CFLs with more
mercury — as earlier — have caused in the pastldsserious damage to the
environment. From typical amounts of 20-40 mg ofcugy per lamp [20 or 30 years
ago], lamps with only 3 mg of mercury are commeigiavailable today(UNEP2002E,
p. 145)An investigation has to be performed to establighdamage through the
introduction of CFLs, especially in the 1980s afdds.

b. The mercury emission is averaged over a siguificregion

The market of electricity in Europe is not yet uguf Meanwhile, a regional strategy is
promoted as an interim stage towards a singleredggtmarket in Europelnterconnection
capacity is scarce across Europe and little progreas been madg@.eonardo Meeus, Ronnie
BelmansElectricity Market Integration in EuropéJniversity of Leuven)

Despite a 50% reduction in emissions from powentsl@above 50MWbetween 1995 and
2000, Poland still accounted for the largest prapmm of such emissions (26.6%). The second
biggest was Spain (14%), then Germany (13.7%)Ut€8.9%), France (5.4%) and the
Czech Republic (4.5%). Together, these countries vesponsible for 73% or total mercury
emissions from coal combustion in power plants el MW,. (Commission_staff2006, p. 114)

The countries with the largest share of coal inftle mix for the generation of electricity in
EU-27 for the year 2008 are:

Poland (91.8%), Estonia (91.2%), Czech Republicod@), Greece (52.3%), Bulgaria
(51.6%), Denmark (48.0%), Germany (45.6%). The amhotimercury emission depends on
the measures taken to clean the exhaust fumes.

Countries where coal is less than 10% in the fuglfor power plants are: (Information was
found on the websitettp://www.iea.org/stats/electricitydata.asp? COUNTRODE=LT for
Lithuania and putting the right country code fdnetcountries.)

- Lithuania, Latvia, Luxemburg, Malta, Cyprus: @@oal used for the generation of
electricity.
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- Sweden and France: less than 5%.
- Belgium: 8.5% coal.

A survey of the mix of fuels for the 27 countriddtte EU is given in annex A.

What will be the consequences of the distributib@BLs in a country where no coal fired
exist or that obtains its electricity entirely fraenewable sources. Example of the last case:
Iceland.

Table 4.4.: Mercury emissions to air for each baase per lumen per hour in a region with
no mercury emission from the production of eledric

Percentage of coal in the fuel :
mix to produce electricity
Mercury emitted to air for the
production of 1 kWh (mg)
Percentage of collected CLFis [N 2006 e
clear Frostedd()or
. coate q
|n|cael11r]1d%s4<i;\a/nt incdandescent (AR
P lamp 54W
| Average wattage | 54W | 54W . 13.65W
| Lifetime (h) | 1000 | 1000 | 6000
| Total kWh during lifetime | 54kWh | 54kwh | 81.9kWh
Effective luminous efficiency 11 Im 10.6 Im 431m
(Im per watt)
Mercury emitted during the use 0.00 mg 0.00 mg 0.00 mg
phase (mg)
| Mercury content in lamp | 0 | 0 | 4 mg
Mercury emitted during the
end-of-life (mg) . Y SZ g
Total merClIer emission per 0.00 mg 0.00 mg 3.2 mg
amp
Mercury emitted over lifetime
per lumen per hour 0.00 ng 0.00 ng 0.95 ng
(nanogram)
Result of the calculation of clear |
the total mercury emission incandescent lamp

Conclusions

- We ascertain that the incandescent lamps causmissien of mercury at all, while
only compact fluorescent lamps pollute the envirentwith their content of mercury.

- When the government regulators promote solar patiegproduction of electricity
cannot be clean enough. When the same regulatomsope CFLs, the production of
electricity must have an certain degree of polluiioorder to justify the sale of these
mercury containing lamps! The environment pollutpgyver plants are an
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indispensable condition to replace incandescenpsamth compact fluorescent
lamps. Take the pollution away and the CFLs becobselete.

- The here mentioned 'total mercury emission' by GEltet complete. Mercury has to
be exploited in mercury mines and CFLs have torbdyced. This will be dealt on
later.

- Itis unjustified to describe a CFL as a green pobdProducts that contain mercury
don't earn that epitheton.

- Itis shameful that the producers of lighting praentheir mercury containing lamps
even in regions or countries untarnished by coatifpower plants, e.g. Iceland,
Brazil, California, Sweden, etc. The net resull wéd an enhanced pollution of
mercury in the environment and ultimately more ragyan the blood of the
inhabitants. The declared eco-friendly CFL is ictfa polluting product that
endangers the environment and species.

c. 20% of the CFLi's (Compact Fluorescent Lamps lwihtegrated ballast)
from households are collected.

We establish that, if we substitute the percenta@®’ with ‘0%’ (no CFLs recycled), then
the incandescent bulbs are better than the CFLcléa® incandescent lamp emits 8% less
mercury and the frosted lamp 4,7% less.

If only 20% of CFLs are deposed, an effective galuof environment takes place of 3,2 mg
mercury per lamp. But, according to the study, tfamage is more than compensated by the
lower consumption of (polluting) electricity (in mgarison with incandescent bulbs)!

Why is it so difficult to collect end-of-life CLFsPhere are two reasons.

a. Luminaries and ballasts contain high amounts ofrahwum, steel and copper and
prices offered for these materials are quite higiing the incentive to collect them
after use; even rag-and-bone men are eager forrgugcrap metals.

This is different for CFLi’'s. Notwithstanding thect that many components (glass,
metal parts, phosphors and mercury) can be recyckycling doesn’t seem to be
very profitable.

As a consequence, many people don’t know what wattidheir used lamps,
moreover they don’t even know that CFLi's are comis mercury(VITO2009, p. 105)

b. Consumers are used to recycle fluorescent tubesibethese don't fit in a standard
dustbin or trash can. On the other hand, incandéscgbs are thrown away more
easily. Because CFLs have the same compact volheeare put without much
guestioning in a dustbin.

EU legislation to restrict the use of hazardousstahces in electrical and electronic
equipment and to promote the collection and reogctif such equipment has been in force
since August 2004. More than four years later @figut a third of electrical and electronic
waste is reported to be treated in line with thieses and the other two thirds is going to
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landfill and potentially to sub-standard treatmeites in or outside the European Union.
(Europa Press Releas&syvironment: Commission proposes revised laws oyciig and use of
hazardous substances in electrical and electrogigmment2 December 2008: “Environment:
Commission proposes revised laws on recycling aedofi hazardous substances in electrical and
electronic equipment”)

Mercury control in waste incineration is thus clyselated to the issue of mercury in e.g.
household products and medical devices, a fractiavhich may end up in waste streams.
Substitution of mercury containing products oraalction of effective systems for collection
and safe disposal of mercury are thus alternatieasures to avoid mercury emissions from
waste incinerationUNEP_Study2010, p. 51)

Conclusions

- The government and the producers of lighting pren@fLs as a green product and
warn insufficiently against the presence of merdarghese lamps. If consumers only
receive the message that CFLs arang case the most eco-efficient solutitey are
not inclined to dispose of the CFL at end of life.

- Itis not wise to put a new burden, i.e. the reiegrbf CFLs, to private individuals.

d. The heat generated by lighting is consideredpaise energy loss.

The ‘FAQ on the regulation phasing out conventioneandescent bulbs’, p. 34, has a
discussion of this questiothttp://ec.europa.eu/energy/lumen/doc/full_fag-eh)pd
Though it is accepted that conventional incandetsizanps emit heat, their primary purpose
is lighting and not heating, therefore their desamd installation make them by definition a
less efficient method of heating a room than dedat&ieating appliances. This means that
less energy is needed for dedicated heating apgiato achieve the same temperature
increase. More specifically,
- the bulbs' location on the ceiling is inefficient,
- electrical heating itself is inefficient comparexddther forms of heating (e.g. gas or
heat pumps),
- the heating is unnecessary in the summer periodnaageven result in increased
cooling needs, and
- not all rooms needing lighting need also heating.
Because of all these factors, heat from lightingassidered as energy loss rather than useful
energy.
However, this is an important mark of an incandestzmp. During summer, the sun shines
until the late evening in most countries of thethem hemisphere and no supplemental light
is needed. During winter evenings, it is dark froror 6h p.m. and the heat emission of an
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incandescent lamp, together with the warm spectrsivgry welcome. The given arguments
can be easily countered.

- the more the lamp is near the individual, the Ipettis perceptible. E.g. a desk lamp.

- itis not always cost-effective to start the hegsystem. E.g. during months preceding
or following the winter.

- some rooms need both light and heat. It is knowah dhly four rooms are important:
the living room, the kitchen, the reception roond #éime study for the kids. A CFL in a
cellar or a toilet is hardly efficient, in terms adst-efficiency. In terms of pollution, it
is absolutely to avoid.

Other studies are less unfavorable towards thé raplcement effect.

- Market Transformation Programnmi@NXS05: The Heat Replacement Effgetsion
9.0, 15-3-2010. If these effect is factored in, ¢énergy savings have to be reduced
with 25%, the cost savings with 8% and the,@@issions with 12%.

- Letter fromPlanbureau voor de Leefomgevit@Ministerie van Infrastructuur en
Milieu (31 May 2011)
(http://www.pbl.nl/publicaties/2011/effect-van-voerpmen-beleid-voor-verlaging-van-de-
broeikasemissies-van-de-niet-ets-sectgren
The Ecodesign Directive is basic for the ban oaimiescent lamps. Ecodesign aims at
reducing the environmental impact of products,udeig the energy consumption
throughout their entire life cycle.

"The continued implementation of the Ecodesign dive will lead to an increase of
the efficiency of office equipment. The efficieyam is largely the consequence of
less production of ‘waste heat' (printers produeathetc.). This reduction in 'waste
heat production’ in offices, leads to some incraadeeat demand in these offices and
therefore to more demand for gas. This resultspating to the above ECN data, to

an increase in emissions [of CO2] of 0.05 Megato2020."(Own translation)
ECN: Energieonderzoek Centrum Nederland (Energgares Centre Netherlands)

e. The lifetime of the CLF is 6000 hours while th&time of the incandescent
lamp is only 1000 hours

For incandescent lamps, the typical declared opert lifetime f is 1000h and for

halogen lamps, operational lifetimes from 20003000h are declared by manufacturers. For
CFLi’s, different declared operational lifetimesrche found on the market: e.g. 6000, 8000,
12000 and 15000kvITO2009, p. 129)

According to several consumers' organizationstahied lifetime of a lamp does not always
match the promised lifetime.

We know well that Howard Brandston, an award-wignighting designer, has stepped out
of retirement and went into the debate over enefgient lighting. He answered the
guestionAre you saying that if people like incandescetitstie smarter choice in terms of
efficiency?
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"I'm saying that in all probability, in a residerati application, | think they would be more
efficient. Using my home system as an exampled li@rally dozens of incandescent lights
in here. The quality of light in this house is sipeas one would expect from a lighting
designer like me, but the interesting thing iscsihput a 1,250 square foot addition on here
12 years ago, I've been tracking the life of thaps. And in that 12 years I've replaced 3

lamps. This is under normal residential use, aridlly occupied dwelling."
(http://green.blogs.nytimes.com/2009/04/24/a-defarigbe-incandescent-light-bulp/

The behavior of the consumers has not been futigroed by the Commission. A Swedish
study on user behavior in lighting by M. Bladh ahdKrantz, published in 2008 howed that
energy used for lighting is an interplay of varidastors. The importance of the three most
used lamps in a household is established. It dieoved that people's cost consciousness in
relation to lighting in very low, except for oldpeople. The lights that are not needed are
simply turned off. This possibly suggests that bebaviour is more important than
previously thought(Excerpt of the Master thesis of Halldor Steinnir&ten, Architectural
lighting design, Royal Institute of Technology, &bolm, Sweden)

Also, conversion to efficient lighting often leadsan increase in the use of light. To some
degree, this can be a positive effect, as it careiase comfort and your well-being. But it can
also lead to wasting light, such as leaving lampsuhen there is no need to (e.g. when you
leave the room)http://www.greenpeace.org/usa/en/multimedia/goddiesn-guide/in-your-
home/electricity-lighting/

f. A comparison between an incandescent bulb, a re@logen lamp and a
CFL

Let us make a comparison between an incandesaept lanew halogen lamp and a CFL.
The halogen lamp of 42W replaces an incandescemt & 55W.
The equivalences are:

Table 4.5.
New halogen lamp Incandescent lamp
18W 20W
28W 35W
42W 55W
53W 70W
70W 92w
105W 135W

(http://www.osram.com/osram com/Consumer/Home Limillalogen lamps/Product overview/Sc
rew_bases/HALOGEN_ECO CLASSIC/HALOGEN_ECO_CLASSI@ndex.html )

Table 4.6.: A new calculation of three lamps.
Percentage of coal in the fue
mix to produce electricity
Mercury emitted to air for the
production of 1 kWh (mg)
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Percentage of collected CLF 209 s

Clear
incandescent CLFi 13W
lamp 54W
Average wattage saw W 13.65W

[20000 6000

| |
| Lifetime (h) | 1000
| |

Total kWh during lifetime sakwh  [ISARWANN  81.9 kwh
Effective luminous efficiency 11 1m 43 1m
(Im per watt)
Mercury emitted during the u 0.86 m 131m
phase (mg) ' 9 ‘ 9
' Mercury content in lamp | 0 e 4mg
Mercury emitted during the
end-of-ife (mg) 0 - S
Total mercury emission per 0.86 m 451 m
lamp ' 9 : 9
Mercury emitted over
lifetime per lumen per hour 1.45 ng 1.34 ng
(nanogram)
Result of the calculation of new
the total mercury emission halogen lamp

We ascertain that the effective luminous efficieflay per watt) is most favorable for the
CFL (43 Im/W), followed by the halogen lamp and theandescent lamp. But the lifetime of
6000 hours isiot enough to recuperate the mercury in the lamp.

The supporters of the CFL will argue that a longetime (e.g. 10.000 hours) and a smaller
content of mercury in the lamp (e.g. 3 mg) will rmake CFL competitive again. On the other
hand, | assume that the amount of the emitted metowair from power plants is nowadays
about 0.009 mg/kWh (see Annex B). So, the calautatvill remain valid.

This calculation is a proof that lighting withoueneury is perfectly possible and even with
better results, regarding the environmental impdtts self-evident that the halogen
technology has a much better quality of light thfzat of CFLs. Nevertheless, from the
beginning, lighting producers have almost exclugimeobilized on the CFL technology.
Politicians are also responsible for this evolutiowards the misuse of mercury for lighting
purposesAlternatives without mercury were in the making:n@el Electric had plans to

develop efficient incandescent bulbs but no tims e to the producer. Incandescent bulbs were
phased out faster than the industry could delilterraatives!

This means that the careful built constructionhsy EU experts to defend the CFL production
is collapsing like a house of cards. Instead ofstiagementRegarding environmental

impacts, the CFLi is, not surprisingly, the besinig choice and incandescent lamps the
worst choice.’ one had to write Regarding environmental impacts, this halogen langp
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not surprisingly, the best lamp choice followed ltlge CFLi and the clear incandescent
lamp.”

The importance of this finding can hardly be oveneated. CFLs are just needless. They are
only carriers of mercury and should be prohibitedlicosts. They should be banned
immediately. Halogen lamps should be promoted.rideacent lamps of low wattages should
remain available. Some producers have at this molaemps of 18W (what corresponds with
an incandescent lamp of 20W). The need of incamedamps of 5W, 15W, 25W and 40W
must be supplied.

D. The study made by EPA

The American Environmental Protection Agency (EBAjs the following figures in the
publication:Frequently Asked Questions. Information on Compaatrescent Light Bulbs
(CFLs) and MercuryNovember 2010, p. 1.

Table 4.7.: EPA calculation of mercury emission

National Average Mercury
Emissions (mg/kwh)

Light Bulb Type Incandescent CFL
Watts 60W 13W
Lifetime 1000 h 8000 h
Hours of Use 8000 h (1000 h x 8) 8000 h
kWh Use 480 kWh 104 kWh
Mercury from Electricity Use 5.5 mg 1.2 mg
(mg)
Mercury From Landfilling 0 0.44 mg
(mg)
Total Mercury (mg) 5.5 mg 1.6 mg

Result of this calculation
concerning mercury compact fluorescent lamp
emission

- The same number can be found on the wepsipeilarmechanics.com
(http://www.popularmechanics.com/home/reviews/ne@s7864. In 2006, coal-fired
power plants produced 1,971 billion kilowatt ho(ks/h) of electricity, emitting 50.7
tons of mercury into the air. (...) ApproximatelyZB@ mg of mercury — plus carbon
dioxide, sulfur dioxide and nitrogen oxide — relesto the air per kwh of electricity
that a coal-fired power plant generaté®cause about 50% of the electricity in the
U.S. is from coal, the average mercury emissioogiating to the mentioned
calculation, is about 0.012 mg per kWh. This catgavith the calculation of 1997
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(on p. 36), where found an amount of 0.016 mg/k{ReportMercury emissions from
the disposal of fluorescent lamps, final rep@ffice of Solid Waste, U.S. Environmental
Protection Agency, June 30, 1997, p. 2-8.)

As yet indicated, | made a calculation based ord#te of “Dirty Kilowatts” of the
Environmental Integrity Project (EIF). For the y@@08, | have calculated a mercury
emission of about 0.009 mg/kWh. (See Annex B)

Theaverageamount of mercury in a CFL is about 4 mg. How c&R@ to the amount
of only 0.44 mg for a CFL that ends up in a landfil

EPA: Most mercury vapor inside fluorescent light bulleeeimes bound to the inside
of the light bulb as it is used. EPA estimates thatrest of the mercury within a CFL
—about 11 percent — is released into air or waté¥en it is sent to a landfill,
assuming the light bulb is broken.

Therefore, only (4 mg x 11% =) 0.44 mg mercury rersiaAs if by magic, 89% of the
mercury content has disappeared! The argumentptaneedsTherefore, if all 272
million CFLs sold in 2009 were sent to a landfié(sus recycled, as a worst case) —
they would add 0.12 metric tons, or 0.12 percent)iS. mercury emissions caused by
humans.

However, not all authorities agree with this view.

o Also, electricity generation emits mercury in miétdbrm and in low
concentration because dissipated over a large akégtallic mercury doesn't
easily become part of the food chain. However, weah@f-L bulb breaks in a
landfill, there is much less dissipation and baeteonvert metallic mercury
into methyl-mercury which is 100 times more solubl@at. (Commission Staff
Working DocumentAccompanying document to the Commission Regulation
implementing Directive 2005/32/EC of the EuropeaniBment and of the Council
with regard to ecodesign requirement for non-dir@tal household lamp4.8-3-
2009, p.79)

o Ramroth writesRecycling one CFL prevents 5 mg of mercury frorererg
the environment and reduces the amount of virgiteried extracted for a new
lamp.(Ramroth2008, p. 18And it is known that not all bulbs on a landfillvea
reached the provided end of life. E.qg.: If the &stllis malfunctioning, the
mercury is not bounded.

0 EU legislation to restrict the use of hazardousstahces in electrical and
electronic equipment and to promote the collectiad recycling of such
equipment has been in force since August 2004. kharefour years later
only about a third of electrical and electronic wass reported to be treated in
line with these laws and the other two thirds isngdo landfill and potentially
to sub-standard treatment sites in or outside theogean Union. Apart from
losing out on valuable secondary raw materialss ikiespecially worrisome
since inadequately treated products pose majorrenmental and health
risks (Europa Press Releas&svironment: Commission proposes revised laws on
recycling and use of hazardous substances in éatand electronic equipmert,
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December 2008: “Environment: Commission proposesed laws on recycling and
use of hazardous substances in electrical and@héctequipment”)

o Approximately 620 million fluorescent bulbs arecdisied yearly. Despite the
existence of recycling programs, it is estimatead tinly about 20% of
discarded bulbs are recycled nationally. It is pable that most of the bulbs
that are not recycled are broken during disposatr&polation of the results
of this study suggests that discarded fluoresceludorelease approximately 2
to 4 tons/year of mercury in the U(8elease_merc2004, p. 3)

o Dr Michelle Bloor, of Ports mouth University, saidf thousands of CFL
bulbs were sent to landfill this could pose a pewsbl Mercury could leak and
get into the food chain.( http://www.express.co.uk/posts/view/89185

Control of emission of mercury in the U.S.

- EPA also concluded that the use of available pwliutontrols aimed at reducing soot
and smog pollution could reduce mercury by 70 parde 15 tons per year, and that
even stricter cleanup requirements could reducecorgrby 90 percent, to 5 tons per
year. The bottom line: Power plant mercury emissim@main unnecessarily high;
emissions are significantly higher than the lexbtt would be achieved if power
plants were required to install currently availalgellution control technology like
bag-houses, scrubbers, and sorbent cont(@svironmental Integrity ProjecDirty
Kilowatts. America’s Top Fifty Power Plant MercuPglluters March 2010.
http://www.environmentalintegrity.org/news_repadtstuments/DirtyKilowatts-
Top50MercuryPowerPlantReport. pdf

- Texas is the state with the largest mercury emisgimvironmental Integrity Project,
Dirty Kilowatts. America’s Top Fifty Power Plant M=iry Polluters, March 2010.)

“Texas harbors five of the 10 largest power plantcong air pollution sites in the
U.S. Glen Hooks, regional director, Sierra Club Begt Coal Campaign said:
"Texans and other Americans do not need to livé Wie dangerous risks posed by
mercury pollution from power plants. Pollution can$ that dramatically reduce
mercury emissions are widely available, and areaaly being used at many power
plants. But, until the public and policymakers htild electric power industry to its
promises to shut down or clean up the nation'ssbldied dirtiest plants, Americans
will continue to bear unnecessary health and enuiental costs."
(http://www.environmentalintegrity.org/news_repansis 03 17 10.phpwhere you can
find the full Environmental Integrity Project repdr

- In the United States, the websitétp://www.epa.gov/cleanenergy/energy-and-
you/how-clean.htmgives information on the share of coal in the gatien of
electricity for each region.

Conclusions
- For all existing and new coal-fired EGUslectric utility steam generating unitse
proposed standards would establish numerical emsknits for mercury, PM
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[particulate matter](a surrogate for toxic non-mercury metals), and H&burrogate
for toxic acid gases)Fact SheetProposed Mercury and Air Toxics Standgrds

- The removing from fly ashes and the cleaning inetklzaust pipe of the emitted gasses
are highly important as well. The fixing of ELVaession limit values) for mercury
emissions will guarantee a more healthy solution.

- Coal fired power plants emitting mercury must bmediated or closed. This can
certainly never imply a permit to the productiomadércury containing lamps.
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5. UNEP and EU intertwined with private interests

A. The sake of the en.lighten initiative

It was very inconvenient to me to learn how intéynsige United Nations Environment
Program (UNEP) was intertwined with private companiTheen.lighten initiativehas been
established to promote, accelerate and coordinabalgefforts to push for efficient lighting.
It is a GEF (Global Environment Facility) Earth EufiPublic Private Partnership) initiative
implemented by UNEP in partnership with Philipstitigg and OSRAM AG.
(http://www.enlighten-initiative.org)

The first US$30 million operational Platform waspapved by the Council in May 2008, and
is currently being managed by the IFC. A second3J8#ion Platform proposal, “Global
Market Transformation for Efficient Lighting,” toedbmanaged by UNEP, was submitted for
Council approval in May 2009. Other Platform proptssare currently being prepared for
submission to the Council for approval during 20@8jch will complete the initial funding

allocation of US$50 millionhttp://www.thegef.org/gef/node/1293
IFC: International Finance Corporation (World Baakoup)

Monique Barbut, CEO and Chairperson of the Gloalienment Facility "En.lighten is
the latest initiative funded by the GEF in partriepswith UNEP and leading global lighting
manufacturers to accelerate market transformatibeféicient lighting technologies on a
global scale. Through this initiative, we hope tolth a strong partnership with the private
sector to encourage innovation and to help those mded our help the most build brighter
futures today and for the next generation.”

1. The assessments analyze the benefits of shiftithg obsolete incandescent lamp
technology to compact fluorescent lamps (CFLS).
(http://www.rona.unep.org/documents/news/20101201 BriRghten.pd)
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To endorse their mission, en.lighten writgkifting to efficient lighting technologies would
cut the world share of electricity used for liglgifrom 19 to 7%. This would save enough
electricity to close 705 of the world’s 2 670 céiadd plants. (...) Few actions can cut carbon
emissions more easily than the phase-out of inefitighting, making it one of the most
effective and economically advantageous meansmnibabclimate change.
(http://www.enlighten-initiative.org)

- They say that diminishing the world share of eiettr for lighting with 12%, would
save enough electricity to close 26,4% of the d¢oatt plants! This is only a mask to
veil their argument that a certain amount of coalf power plants is needed to make
CFLs more cost-effective in comparison with incastat bulbs. Meanwhile, more
coal fired power plants are in the make!

- The EU-27 electricity consumption in 2007 of nonedtional light sources in all
sectors was about 112.5 TWh (VITO 2009). This jgrapimately 4 % of the EU-27
total electricity consumption with 2.95% being usgahe domestic sector and 1.05%
in the non-domestic secto(SCHER (Scientific Committee on Health and Enviremtal
Risks),Opinion on Mercury in Certain Energy-saving LighilBs 18 May 2010)

- When large power plants are responsible for 27¥eafcury emission in the air
(Commission_staff2006, p. 93)hen one need to act on the production side ahdmthe
consumption side. The problem with mercury canmotdsolved through more
mercury.

- One knows that in the U.S., only 3.6% of total gyas consumed by incandescent
lamps. (Source of the figure ‘3.6": Howard Branastblarch 11, 201hbttp://smart-
grid.tmcnet.com/news/2011/03/11/5371427 htm

Let us retrieve the reasoning in the webpage of BN&ee:
http://www.rona.unep.org/documents/news/20101201 BhiRghten.pdfCancun, 1
December 2010)

It is clear that the producers of CFLs see an enosnmarket for their lamps over the whole
world. They managed to acquire the support of UtE@xecute their plans. This means that
a public organization is used by private companléir profits will be enlarged through
their action in the so called '100 countries'.

The main arguments are:
- you can save billion dollars a year by switchiognergy-saving bulbs;
- you can cut greenhouse gas emissions by sevarat$ of CQannually.

What do they mean with ‘energy saving bulbs'? Fssvar is given: The initiative, which

today launched detailed market assessments ohtheoamental and economic potential of a
switch to efficient lighting in 100 countries, ispported by the Global Environment Facility
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under its Earth Fund. The assessments analyzeathefits of shifting the obsolete
incandescent lamp technology to compact fluoredeemps (CFLs)."

To which countries do the advocates of CFLs refér® countries who generate electricity
with fossil fuel could reduce their emission of £0he other countries could at least save
money.
Examples given in the article:
- Indonesia: (41% coal, 29% oil, 17% gas) could skivbillion a year and cut its
greenhouse gas emissions by eight million tonn&Osfannually.
- South Africa: (93% coalnight save US$280 million a year acwt its greenhouse gas
emissions by two and a half million tonnes of £@nually.
- Mexico: (8% coal, 19% oil, 50.6% gaspuld save US$900 million, reducing 5
million tonnes of C®emissions a year.
- Brazil: (3% coal, 4% oil, 6% gas, 80% hydro poweil) save US$2 billion a year and
4 million tonnes of C® How can they save so much £@hen 80% of electricity is
generated by hydropower? It is a shame that iruatcpwith clean energy, mercury
containing bulbs will be distributed. The net résull be an enhanced pollution of
mercury in the environment and ultimately more ragyan the blood of the
inhabitants.
- Ukraine: (36% coal, 12% gas and oil, 47% nucl&ag)cost savings could be US$210
million per annum with greenhouse gas reduction2 wiillion tonnes of Coa year.

That the CFLs contain mercury is described in tiiela, but rather conciséBut some critics
have pointed to the health hazardous mercury, us&FLs, as an issue that raises a
guestion mark over the technology's environmentadentials.”

What is the answer of UNEP?

(http://www.rona.unep.org/documents/news/20101201 HriRghten.pdfCancun, 1 December
2010))

1. Like all fluorescent lamps, CFLs contain mercurijalka complicates their disposal.

Mercury is a hazardous substance in fluorescenpEam

- The average mercury content in a CFL bulb is al®ontilligrams - roughly the
amount it would take to cover the tip of a ballfggpen. By comparison, older
thermometers contain 500 milligrams of mercurye dguivalent of more than
100 CFLs.

« Experts emphasize that mercury is also emitted froat-fired power stations.
Studies indicate that the level of emissions fromey stations linked with
lighting the world's old bulbs are far higher thérose linked with the disposal of
energy efficient bulbs.

- Some manufacturers have voluntarily reduced theamgrcontent in CFLs by
about 80 per cent in the past decade, to as ksl mg per bulb.

Research is ongoing to achieve further mercurycéidns.
2. Take-back schemes and the safe disposal of CFLs.
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3. Meanwhile, other mercury-free technologies are &lsmg promoted including Light
Emitting Diodes (LEDSs).

4. Nevertheless given that the main source of newungemissions world-wide is from
the burning of coal, estimates indicate that ovatas far more environmentally-
friendly to switch from old bulbs to new ones.

5. The world needs quick wins to show that climatengkeacan be controlled. A global
transition to efficient lighting is perhaps the &gt method. If achieved swiftly, this
victory would generate the momentum needed to eelgeeater CQreductions in
other sectors and assist towards stabilizing tlmate below 2 degrees.

Discussion

1. They argue that mercuryasso emitted from coal-fired power statiofitem 1). So, if
others drown their selves, why not us? We asceaigain that there is no motive in their
reasoning to reduce the mercury emission by poveetso that mercury containing lamps
will become obsolete. They only repeat that, dudaéofact that most power plants emit
mercury, we, from our side, can take advantaghisfabuse. The producers of lamps can
make profits and the consumers can reduce theitrigigy bill. So, money is more valuable
than the environment.

2. '"The level of emissions from power stations linkeld Ighting the world's old bulbs are
far higher than those linked with the disposal mérgy efficient bulbs.iVe have seen that
the new halogen lamp is more eco-efficient thanGke. We have to generate a world with
no mercury emission and with no need of a dispasilfor bulbs. The use of CFLs stand in
the way of this ambition.

3. “Some manufacturers have voluntarily reduced theungrcontent in CFLs by about 80
per cent in the past decade, to as little as 2 erggplb.” But the mercury is still present and
has to be avoided with all means. And if today,@per bulb is the standard, then they admit
that in previous years the mercury content was ntocthigh, and consequently, with
damaging consequences to the environment. Theigueéstwho will pick up the check?

4. Only at the end of the reasoning, when no achgmment can be given, they producers of
lighting refer to LEDs, a mercury free alternative.

5. “The world needs quick wins to show that climatengeacan be controlled.Why do they
support the thesis of a manmade global warming? #véyhey advocates of a significant
CO, reduction? Because they want to sell their mercontaining bulbs and the GO
reduction is a welcome opportunity. It is knowntttiee avoidance of pollution is of
paramount importance. G@ not a pollutant. Particulate matter, NGQ,, mercury,
phosphor, and other toxic metals are pollutantsrauast be avoided as much as possible. The
quick wins will only come if the electricity by pa@w plants will be clean.

2. In parallel to the assessment work, en.lightersiconvening experts from over 30
developing and developed countries and various secs, including; governments, civil
society and private sector, to develop a draft roaghap for the global phase-out of
inefficient lighting.
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UNEP expects the draft road map to be tabled fobgl consultation in the second half of
2011. (...) Efficient lighting systems is one patt th literally available at the flip of a policy
switch". ( http://www.rona.unep.org/documents/news/20101201 EpRghten.pdfCancun, 1
December 2010))

Definitely, imagine that all incandescent woulddaaned all over the world! It would mean a
billion-dollar turnover for the lighting producer8hd what is the final justifying step
according to the producers of CFLs? The mercungs&on through coal fired power plants is
worldwide already so high that the production ofi@re mercury intended for lamps, will
reduce even their emission! This is just the waysiveuld keep off!

We have proven that not CFLs but the new halogepsaare the best choice. Also, we have
to take into account that the used figures of thegage amount of mercury emission through
generation of electricity by coal, are overestirdai®ith a clean energy, only CFLs become
obsolete.

We have to react with all means against the deroldf our right on quality concerning
lighting. Howard M. Brandston gives the right sifigance of a possible energy reduction
through the use of CFLs.

Will some energy be saved? Probably. The probldimssenefit will be more than offset by
rampant dissatisfaction with lighting. We are nalking about giving up a small luxury for

the greater good. We are talking about compromisigiigt. Light is fundamental. And light is
obviously for people, not buildings. The primaryeative in the design of any space is to
make it comfortable and habitable. This is modicai in homes, where this law will impact
our lives the most. And yet while energy consesmat worthy cause, has strong advocacy in
public policy, good lighting has very little.
(http://online.wsj.com/article/SB100014240529702@5M574377171050647330.himl

| found this a remarkable description of the gotwtimcandescent bulb.

But, having said all this, if | were forced to clseahe best lighting for residential overall, it
would have to be incandescent. | feel that we asams have a deep connection to flame for
many thousands of years. It's almost like it'sunDNA. It's interesting that as time moves
on, people are still drawn to sitting around thergafire, a fireplace, even a barbecue. Think
of Yule log. It's just that this particular qualiof light is ingrained in us. You can even get a
screen saver of log flames.

Incandescents with their glowing filaments are mrfof flame and are thus an extension of
this inborn affinity that we have for fire.
(http://greencomplianceplus.markenglisharchitecta/oderviews/energy-efficient-lighting-beautiful/

)
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B. The ban of incandescent bulbs in the U.S.

Congress, by setting new, elevated lighting efficyglumens-per-watt) requirements in
2007’sEISA legislation, has basically banned the incandestanp (as we have known it
for decades). Sales of lamps that don’t meet th&/ lIninimums will stop (on a schedule) in
the 2012-2014 period.http://www.tedmag.com/news/news-room/special-réSpecial-
Report/Special-Report--6-4-2009.a5px

(EISA: Energy Independence and Security Act)

C. The ban of incandescent bulbs in the E.U.

On 18 March 2009, the Commission adopted a regmd@€ommission Regulation 244/2009)
on non-directional household lamps which would aeplinefficient incandescent bulbs by
more efficient alternatives (such as improved inemecent bulbs with halogen technology and
compact fluorescent lamps) between 2009 and 2012.

The request to phase out conventional incandedndhs was made by the European Council
in 2007 and further reinforced by the European Rament and by the Council of Energy
Ministers in 2008(Frequently asked questions on the regulation phpsirt conventional
incandescent bulhg. 10)

100W clear conventional incandescent bulbs staddae phased out at the same time as all
frosted bulbs, in September 2009. Only the lowdtaga clear bulbs were spared
momentarily, with the 75W banned in 2010, the 60\80iL1, and the 40W and less in 2012.
(p.9)

The decision process in the EU is too much interddiwith private interests. Most private
companies prepare a well founded file to suppair thims. Lighting companies not only
have succeeded to force a positive decision t@ttiaeir mercury containing lamps, they
obtained to let ban the incandescent bulbs as well!

This was not the first blunder of the EU. | mentlaare also the obligation to use biofuels in
cars. One of the consequences is a rise of foaggrwith all the disastrous effects linked
with it. European companies are frequent land grabbersngegilarge guaranteed market
back home as European Union regulations now redpiméuels to be blended with fuel sold
at forecourt pumpgInternational Federation of Red Cross and Redd@rgsSocieties\orld
Disasters Repor2011, p. 110Y he first aim was to reduce the emission o, ®@ most reports
deny that this will be the case.

Conclusions

- We conclude that the partnership from two lightoognpanies with UNEP must be
stopped immediately. The interests of Philips asta@® companies are to make more
profit replacing cheap incandescent lights with enexpensive CFLs. It was
remarkable that right on the last day the lamp80W were tolerated in Europe (31
August 2011), the price of CFLs rose with about 8% increase in price earlier this
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year included) (De Standaard, 1 September 201hiiBg)). It is a shame that a

public organization not only allows but also sugpadne two companies in their
performance to spread mercury containing bulbs theewhole world. | thought that
UNEP had the aim to reduce mercury emissions ireauironment but | was naive.
The lobby of the private industry in the decisioakimg in the EU must be restrained.
The EU has to withdraw the ban of incandescentsbufimediately. This will lead to a
more competitive lighting market. The trade of CHas to be stopped because of the
content of mercury in these lamps.
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6. Health problems during production phase, use and
disposal of fluorescent lighting

A. Problems with the production of CFLs in China

China is a leading manufacturer of mercury-contaghlamps and reported the highest use of
mercury for lighting. In 2005, it produced morath30 billion units using nearly 64 metric
tons of mercury. Eighty-percent of the manufasticé fluorescent lamps in China use
liquid mercury in the manufacturing process (dripthod). The production of lamps using
liquid mercury results in a significantly highereusf mercury than methods using mercury
pellets or amalgam. Upgrading the manufacturingjlises with systems using less mercury
per lamp and releasing less mercury to the enviremmwill require a significant investment.
Higher mercury prices and mercury content limitslsethe RoHS Directiéhave reportedly
motivated manufacturers to reduce mercury usedemeyears. (NRDC, 2007)
(UNEP_Report2008, p. 96)

‘Drip filling’ is a cheap but inaccurate methodragrcury fillingthat seems to be very
common in most small far eastern production plagi302009, p. 123)

Extracts of the article of The Times on line datéaly 3, 2009:
(http://www.timesonline.co.uk/tol/news/world/asidicle6211261.ecé

Large numbers of Chinese workers have been poisopetkercury, which forms part of the
compact fluorescent lightbulbs. A surge in foreigmand, set off by a European Union
directive making these bulbs compulsory within¢hyears, has also led to the reopening of
mercury mines that have ruined the environment.

? RoHS: The directive on the Restriction of Hazardous Substances in electrical and electronic equipment
(2002/95/EC)
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The government shut all the big mercury mining apens in the region in recent years in
response to a fall in global mercury prices and@&m over dead rivers, poisoned fields and
ailing inhabitants.

But The Sunday Times found that in this remoteearasha poverty-stricken province, the
European demand for mercury had brought the mibarck.

In one case, Foshan city officials intervened tdeprmedical tests on workers at the Nanhai
Feiyang lighting factory after receiving a petitiaieging dangerous conditions, according
to a report in the Nanfang Daily newspaper. Thestésund 68 out of 72 workers were so
badly poisoned they required hospitalisation.

A specialist medical journal, published by the tieahinistry, describes another compact
fluorescent lightbulb factory in Jinzhou, in centé&hina, where 121 out of 123 employees
had excessive mercury levels. One man’s level dagihes the accepted standard.

It also reported a survey of 18 lightbulb factoriemar Shanghai, which found that exposure
levels to mercury were higher for workers making tlew compact fluorescent lightbulbs
than for other lights containing the metal.

Reaction of E.U.

The European Environmental Bureau is involved enRoHS exemption process. They have
considered the whole life cycle of lamps and supap@ mg target for mercury content. The
issue of waste is also critical and in relationtlds, they are particularly concerned by a
production process involving the dripping procedwiéh high mercury losse@Commission
Staff Working DocumentAccompanying document to the Commission Regulatipfementing
Directive 2005/32/EC of the European Parliament afithe Council with regard to ecodesign
requirement for non-directional household lamp8-3-2009, p.79)

(RoHS directive: directive on the restriction ozhedous substances in electrical and electronic
equipmen(2002/95/EC))

The VITO (2009) report is unclear about the inatunsof possible Hg release during the
production phase of the lamps in the assessmensi@ering the industrial and local nature
of lamp production, the SCHER assumes that thesaal Hg emissions will be strictly
controlled and managed@SCHER (Scientific Committee on Health and Enviremtal Risks),
Opinion on Mercury in Certain Energy-saving LighilBs, 18 May 2010, p. 12)

The only suitable reaction of the politicians slibloé to stop immediately all import of CFLs
from China and to lift the ban on incandescent lslmp

Movement of jobs in the U.S.

http://en.wikipedia.org/wiki/Phase-out_of incandsdc light bulbs General Electric closed
their incandescent light bulb factory in Winchestéirginia, while the CFL bulb market
share is dominated by Chinese manufacturers. lallyicthe increase in demand for Chinese
CFLs has driven an expansion in the number ofifaslmanufacturing the bulbs, which in
turn has spurred an increase in the constructiona#l-fired power plants in China, to
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supply power to the additional factories. Reduciioatmospheric mercury and greenhouse
gases in some parts of the world are thereforedeifset to some extent by increases in
these emissions from the additional Chinese plants.

B. Research is performing to assess whether thegpms of some diseases
could be aggravated by energy saving lamps.

Some of these questions have to scrutinized furthetrall medical effects of CFLs are
treated here.

- Today’'s conventional CFLs have a high proportioblok in their spectrum, in
comparison with incandescent lamps. This blue liglat trigger for the body clock
during the day. If the blue is present duringright, this is a wrong signal to the
body clock. Disturbances of the body clock leadisturbances of the body. We know
that it has an impact on cancer, but also to legtatk, depression and other diseases.
(http://www.diagnose-funk.org/technik/energiespapem'report-forscher-warnen-vor-eu-
gluehlampenverbot.php
Most of the research evidence concerning advefsetsfof lighting on human health
concerns circadian rhythm disruptions and breastaa. The blue portion of the
spectrum is known to interfere most strongly whii lhuman endocrine system
mediated by photoperiod, leading to reduction i& pnoduction of melatonin, a
hormone shown to suppress breast cancer growtidamdlopment.
(http://docs.darksky.org/Reports/IDA-Blue-Rich-Lighthite-Paper.pdj

- Do single-envelope compact fluorescent lamps e ldnd traces of UVC
radiation? Can blue and ultraviolet radiation beniified as‘as a potential risk factor
for the aggravation of the light-sensitive symptamsome patients with such diseases
as chronic actinic dermatitis and solar urticariaThese questions have to be
scrutinized further.
(http://ec.europa.eu/health/scientific_committeesscdtations/public_consultations/scenihr_c
onsultation_14 en.htn)

- Do people who suffer from Lupus report a flare-digheir condition through CFLs?
In certain cases, they are housebound becausediweyot be exposed to light. Dr
Robert Sarkany, consultant dermatologist at Kingdlége London, said: “Reactions
to fluorescent lights are not well understood. Bwgm seeing regular handfuls of
patients who are complaining of skin allergies whexposed to them, as are my
colleagues(http://www.express.co.uk/posts/view/89185

C. Mercury vapours spread in the air from broken C§&

A safe precautionary measure is not to use CFlflsiarescent tubes in the vicinity of
children. See alsduttp://www.wnd.com/index.php?fa=PAGE.view&pageld233 (Study of
Maine Department of Environmental Protection).
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Which steps are to be taken to reduce exposurestoury vapor from a broken bulb?

1. US (EPA)

On average, a compact fluorescent bulb has somenetween 2.3 milligrams and 5
milligrams of mercury inside. That probably soutikls a lot, considering it's about 500
times the maximum ingestion amount recommenddtehy.6. Environmental Protection
Agency (EPA). But here's the thing: By running d.Cfou're not ingesting any mercury at
all. The only time you even have a chance of inlgaihe mercury vapor in a CFL is if it
breaks, and even then, your risk is very limitégiou clean it up thoroughly and quickly

(with a broom, not a vacuum, since vacuums canl éxip¢o the air), seal all the debris in a
plastic bag, and dispose of it at an approved @& sidebar), there's barely any risk at all of
inhaling a damaging dose of mercury.
http://science.howstuffworks.com/environmental/grgeience/cfl-mercury2.htm

1. Before cleanup

a. Have people and pets leave the room.

b. Air out the room for80 minutes by opening a window or door to the ootdo
environment.

c. Shut off the central forced air heating/air cdrmhing system, if you have one.

d. Collect materials needed to clean up broken bulb

2. During cleanup

a. Be thorough in collecting broken glass and Vesjowder.

b. Place cleanup materials in a sealable container.

3. After cleanup

. Promptly place all bulb debris and cleanup metisroutdoors in a trash container or
protected area until materials can be disposedropprly. Avoid leaving any bulb
fragments or cleanup materials indoors.

b. If practical, continue to air out the room whehe bulb was broken and leave the
heating/air conditioning system shut off for seVéaurs.

Q

Vacuuming of carpeting or rugs during cleanup i$ mzommended unless broken glass
remains after all other cleanup steps have beeartafNOTE: It is possible that vacuuming
could spread mercury-containing powder or mercuagar, although available information
on this problem is limited.]

(http://www.epa.gov/cil/cflcleanup.pdf

A video of the Foxnews gives the following advice.
(http://video.foxnews.com/v/3939582/save-the-lightih)
How to clean up your fluorescent bulbs if they lifea
1. Before clean-up, air the room

2. Have people and pets leave the room

3. Shut off central air heating/air conditioningstym
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4. Carefully scoop up glass pieces & powder ustifgmaper or cardboard and place them in
a glass jar with metal lid

5. Use tape to pick up any remaining small glaagrnents

6. Wipe the area clean with damp paper towels

7. Place towels in the glass jar

8. Immediately place all clean-up materials outdowr a trash container

9. Wash your hands after disposing of the jars&ioimg clean-up materials.

2. United Kingdom
(http://www.hpa.org.uk/web/HPAweb&HPAwebStandard/Hirbd C/1207293983993

1.
2.

w

Take care to prevent injury from broken glass.

Vacate the room and keep children and pets oulteaffected area. Shut off central
air conditioning system, if you have one.

Ventilate the room by opening the windows for astel5 minutes before clean up.
Do not use a vacuum cleaner, but clean up usingeulloves and aim to avoid
creating and inhaling airborne dust as much as faess

On hard surfaces sweep up all particles and glesgments with stiff cardboard and
place everything, including the cardboard, in agtia bag. Wipe the area with a
damp cloth and then add that to the bag. Houseblelaning products should be
avoided during clean up despite the very small arhotimercury involved. See the
next section for cleaning carpeted surfaces.

Use sticky tape to pick up small residual CFL psecepowder from soft furnishings
and then add that to the bag.

The plastic bag should be reasonably sturdy andisié® be sealed, but it does not
need to be air tight. The sealed plastic bag shbeldouble-bagged to minimise cuts
from broken glass.

The bags can then be discarded through your logahcil.

3.

The European Union

SCHER, The Scientific Committee on Health and Esvinental Risks, gives the following
assessment of the risks of a broken CFL.

When the tube of a fluorescent light bulb breaks,mhercury vapour inside is released
into the air. In an average room, the amount ofauapcould briefly be well above the
limits allowed in the general environment, and cbekceed the levels allowed in the
workplace. However, these limits are designed tiqmt adults who are exposed to
such levels regularly during a 40-year work life,they are not applicable for a very
short-term exposure.

Most of the mercury released from the CFL turnsitiqvery quickly so, shortly after
the breakage, the level of mercury vapour becom®oiv to cause any harm to
adults, even those who are particularly sensitive.
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- Children breathe in more air in proportion to theiize than adults and tend to be
more active, so children could be exposed to coatpealy higher levels of mercury
than adults.

- The spilt mercury that has turned to liquid cartlstio surfaces and dust, particularly
if the room is not aired sufficiently or cleanedthproughly. This is particularly
relevant for young children because they bringrtfiagers and objects to their mouth
and may thus swallow contaminated dust.

- At present there are no estimates on the amoumieotury that children are likelto
swallow after a lamp has broken and the SCHER recenas that this research be
carried out and that customers be given instrucion how to deal with a CFL
breakage (www.greenfacts.orgvlercury in Compact Fluorescent Lamps, Level 2 ailet

on Mercury in Compact Fluorescent Lamps
SCHER: Scientific Committee on Health and EnvirontaéRisks "Opinion on Mercury in Certain
Energy-saving Light Bulbs".

In addition, the Commission asked the Scientifim@ittee on Health and Environmental
Risks (SCHER) for an opinion on mercury in cergmergy-saving light bulbs. The SCHER
concludedhat compact fluorescent lamps (CFLSs) offer a akthough limited, decrease in
total mercury emissions from the lamps and from-foed power plants providing electricity
for lighting as compared with the other light bullnsidered. The SCHER was also of the
opinion that a human health risk for adults dudteakage of such lamps was unlikely. For
children SCHER could not conclude on the risk, esigi@ta on exposure are missing
(“Communication from the Commission to the Europeatidment and the Council on the review of
the Community Strategy Concerning MerguhyDecember 2010”, emphasis added)

The external peak exposure to®Hry inhalation in adults after a CFL breakage ig no
translated into a sharp peak exposure of the fodftensfer of Hf from the maternal
circulation to the foetus is limited. Thereforegti@ exposure is expected to be negligible.
(http://ec.europa.eu/health/scientific_committeesfenmental_risks/docs/scher_o_124)df

4. Belgium

- Doctor Geert Verstegen (Poisons Advice Centiexpbsure to a broken CFL is not really
damaging to health." (De Morgen, 5 August 2011).

- The websitevww.gezondheid.bgives relevant information. “When a CFL is brok#dre
mercury vapor in the air can exceed 0.3 pg/m? duaicertain time, with peak loads of 25
pHg/m3, sometimes more than 50 pg/ms3 and occasyomalie than 100 pg/ms3 (at the ground)
(source).” The WHO air quality guideline for mercury is 1 udf@nnual average).
(Technical2007, p. 6)

5. The Netherlands
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On 11 December 2008, Jeroen Bartels, the prinoiplailghtRec, an organization dedicated to
the recycling of lighting equipment, said that thercury that is released through a broken
CFL is so small that there are no noxious consempgefor health. This was based on a study
by TNO. (Unfortunately, | did not find this study.)
(http://www.nu.nl/algemeen/1880788/gebroken-spagstaeen-risico-gezondheid.htrl

6. Study of Yadong Li and Li Jin, Environmental Release of Mercury from Broken
Compact Fluorescent Lampsn Environmental Engineering Science, Number 1®011.

According to Johnson et al. (2008), the releasg wifg of Hg vapor into a 500 m3 room can
yield an Hg level 10 times the children’s expodumat (0.2 pg/m3) recommended by

the Agency for Toxic Substances and Disease Rgdlstus, in most cases, one broken CFL
could cause the Hg vapor concentration in such@amdo exceed the safe level for

children if the room is not vented. (...)

The emission can last weeks even months and #leatobunt of Hg that can be released in
vapor from new CFLs can often exceed 1.0 mg. Sager Hg can be readily inhaled by
people, rapid removal of broken CFLs and sufficianttilation of rooms by fresh air are
critical to prevent people from potential harms.

Conclusions

- ltis regrettable that in most countries of the Jofficial guidelines exist concerning
broken CFLs and that no warnings are affixed omside packages informing people
what to do with breakagehttp://www.ceolas.net/#1i19x

- It is shameful that the European Commission risgh#alth of young children.
Without a complete investigation of the probleng #ale of risky CFLs is forced
through and the harmless incandescent bulbs areedan

- The ban of CFLs is the most elegant solution. Neaech is needed when mercury is
excluded in domestic lighting.

D. End of life
1. CFLs

CFLs are less recycled than fluorescent tubes. Sabkelarger and cannot be hided in a
dustbin. Incandescent bulbs can be putted in dotusfthout problems. As has been said (p.
43), the recycling of CFLs does not seem very pabfe.

Collected CFLi’'s at end of life are crushed in as#d installation and sieved. The mercury
containing fraction is distillated at 600°C to septe the mercury. The pure, metallic
mercury is used again by lamp indus{wT02009, p. 134)

65



The problem of not recycled CFLs will only growthre future:“We estimate that it will
double or triple within a few years now that theandescent bulb is banned’, says Magnus
Frantzell. “This would mean that about 10 to 15l CFLs per year will be sold. If
recycling remains on the same level as today,rtaans that up to 10-15 kilograms will not
be recycled.Magnus Frantzell speaks about Sweden, a counteyandnly 20% of CFLs do
not get recycled. ( http://greenwashinglamps.wordpress.com/categorgtwdlysis/mercury-cfl-
analysis-2J)

Also, electricity generation emits mercury in mitgbrm and in low concentration because
dissipated over a large area. Metallic mercury ddesasily become part of the food chain.
However, when a CFL bulb breaks in a landfill, #gaé&s much less dissipation and bacteria

convert metallic mercury into methyl-mercury whigli00 times more soluble in fat.

BEUC (...) added that they do not share the Commm'ssiaews that energy savings from
CFLs will outweigh the increase in mercury. A swointto the waste issue is needed.
(Commission Staff Working Documem{ccompanying document to the Commission Regulation
implementing Directive 2005/32/EC of the EuropeaniBment and of the Council with regard to
ecodesign requirement for non-directional houselatdps 18-3-2009, p.79)
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Conclusions

- Swedish environmental expert Minna Gillberg, advito Commissioner Margot Wallstrom,
says all CFL bulbs should be marked with a skulbéies label to increase awareness
among consumers.

(http://www.nyheterna.se/1.824048/2009/01/26/exparinar_for _lagenergilampor?commentid=19.8
5504 ) Consult the interesting website
http://greenwashinglamps.wordpress.com/categorgftdlysis/mercury-cfl-analysis-2/

| made this example of a possible CFL label.

COMPACT FLUORESCENT LAMP 12W E27
Contains 4 mg mercury

/ Xn Noxious when broken N

Noxious Hazardous
Mercury vapor poisonous especially to the
for infants and pregnant women environment
Warnings
The burned-out lamp has to be taken back to a collection point.
After breakage
Ventilate the room by opening the windows for at least 15 minutes

before clean up. Do not use a vacuum cleaner, but clean up using

rubber gloves and aim to avoid creating and inhaling airborne dust as
much as possible.

N
T+

After breakage, mercury vapor noxious when inhaled (R26)
v

N

CFLs have to be handled with care
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In many countries, the danger of a broken CFL tewestimated. The study of
Yadong Li and Li Jin has indicated that the emis©ibmercury vapor after a
breakage can last weeks and even months. Sufficegtiiation of room by fresh air is
critical.

A ban on the use of mercury in lighting bulbs habé executed and the alternatives
without mercury have to be allowed immediately.d®ics free of mercury, such as
incandescent light bulbs, have to be promoted adfaives ill-advised to proclaim a
ban on incandescent bulbs while these lamps contamercury. In a green economy
the producers of lamps will not overwhelm consumvath mercury products while
incandescent lamps which contain no mercury, anedxh

Banning the most popular lamp type on the mark#t thie possible negative side
effects shown in this research is questionableipytalicy. (Excerpt of the Master thesis
of Halldor Steinn Steinsedrchitectural lighting designRoyal Institute of Technology,
Stockholm, Sweden)

In Europe, the exemption for mercury content in €Rtust be lifted from the RoHS
directive on hazardous substances in electricaktextronic equipment
(2002/95/EC). The regulation 244/2009 permitting pnasing out of incandescent
lamps, leads to an unacceptable emission of memsuhe environment during the
production phase of fluorescent lamps, during e (if a lamp is broken) and at end-
of-life. This regulation has to be abolished.

Two examples of broken CFLs in the recycling statromy municipality (30 September
2011).
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7. Ethical consuming and freedom of choice

The phasing out of incandescent lamps

In 2005:

Cuba: In 2005, in response to the energy crisis, trawigtl bulbs were banned. To
every home, volunteers were send armed with newstisutes.
(http://www.dailymail.co.uk/news/article-1107290/RévRobbed-right-buy-traditional-light-
bulbs-millions-clearing-shelves-supplies.hijmi

Venezuela Incandescent bulbs were banned in 2005. (ibidérme)government will
revamp its two year-old “Energy Revolution” lightilb exchange program by
replacing 74 million incandescent light bulbs wililorescent, energy-saving bulbs.
(November 5, 2009) http://venezuelanalysis.com/news/4919

Brazil: Incandescent bulbs were banned in 2005. (ibidem)

In 2007: Ban signed in U.S. ; Delay voted during #nfirst year of the ban (2012)

U.S.: The energy bill, signed in December 2007, tdakihcandescent bulbs away
from the U.S. market. The changeover will be grhdoabegin from 2012 and phased
out through 2014 hftp://money.usnews.com/money/business-
economy/articles/2007/12/19/fag-the-end-of-theHighlb-as-we-know-i). The House of
Representatives Lawmakers passed an amendmtrd energy- spending legislation
for fiscal year 2012 barring the Energy Departmé&nim implementing or enforcing
lighting-efficiency standards set by 2007 legigiatiThe law would effectively push
the traditional bulbs off store shelves, startingjvthe 100-watt version next year.
(http://www.bloomberg.com/news/2011-07-15/house-s«itesave-traditional-light-
bulbs.html)
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The House has voted to delay the de facto bana@andescent light bulbs for at least
a year. It is the first step in restoring consuraboice and ending government
intrusion into our homeg Rep. Joe Barton (R-Arlington/Ennis
http://joebarton.house.gov/INewsRoom.aspx?FormMo@¢silID=673)

In 2008: Ban lifted in New Zealand

In 2008, the government dfew Zealanddecided to lift the originally planned ban on
incandescent bulb¥We are committed to energy efficiency in the hanefficient
lighting has an important role to play in helping teduce the amount of energy we
use, but this Government believes it is a matteoasumer choice.”, said Mr
Brownlee (http://www.national.org.nz/Article.aspx?ArticlelD8Q97)

In 2009:

Switzerland: Incandescent bulbs were banned in 2009.

Australia: The first stage of the phase-out plan was the thtotion of an import
restriction on inefficient incandescent generahtigg service light bulbs from 1
February 2009(http://www.climatechange.gov.au/en/what-you-nee#rtow/lighting.aspx
E.U.: On 18 March 2009, the Commission adopted a régul@Commission
Regulation 244/2009) on non-directional househaidds which would replace
inefficient incandescent bulbs by more efficieiealatives (such as improved
incandescent bulbs with halogen technology and eatffuorescent lamps) between
2009 and 2012.

The request to phase out conventional incandednéhs was made by the European
Council in 2007 and further reinforced by the Eugap Parliament and by the
Council of Energy Ministers in 2008 U_FAQ, p. 10)(Sourcefrequently asked
questions on the regulation phasing out conventior@ndescent bulbs

100W clear conventional incandescent bulbs staidue phased out at the same time
as all frosted bulbs, in September 2009. Only ohneel wattage clear bulbs were
spared momentarily, with the 75W banned in 201®60W in 2011, and the 40W and
less in 2012(EU_FAQ, p. 9)

In 2011:

Argentina: From January 1, 2011, no import or sell of in@swnt lamps is
permitted.

In 2012: Delay of ban in Canada

Canada A ban of incandescent bulbs was proposed by 2D federal government
wants to delay by two years its deadline requirtighew light bulbs sold in Canada
to be energy efficient. Canadians have the nextags to comment on the proposal.
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CFLs contain small amounts of mercury and are eatlily recycled
(http://www.cbc.ca/news/canada/story/2011/04/15leet®n-bulbs-deadline.html

The rights of the consumer

Barry Schwarz begins his article "The Paradox obi€ét Why More is Less", with a clear
statement.
When people have no choice, life is almost unbdar#@s the number of available choices

increases, as it has in our consumer culture, t®@omy, control, and liberation this variety
bring are powerful and positive. There is no degytimat choice improves the quality of our
lives. It enables us to control our destinies amddme close to getting exactly what we want
out of any situationhttp://www.scribd.com/doc/13260167/The-Paradox-bbice )

Let us apply this principle to the choice of a lafNpne of the alternatives to the
incandescent lamp produce light with the same splecharacteristics. An incandescent
lamp approximates a black body spectral distribatiall the proposed alternatives use
phosphors to produce light and have significantiggular spectral distributions, which can
result in colour casts in photography and failugfolour matching when compared to
incandescent produced light or daylighittp://en.wikipedia.org/wiki/Phase-

out_of incandescent_light bulbs

The warm spectrum of incandescent lamps and halegeps cannot be matched by CFLs
and LED lamps.

Here are spectral distribution charts (from Osréan}ifferent light sources, which illuminate
the quality differences very clearly:

Incandescent light with continuous spectrum anldcilbur rendering (CRI 100).

TO0 nm
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Example of standard FL/CFL with uneven spectruningited colour rendering (CRI 82-85).

We see the irregular spectral distribution. Theseguence is that some colors are not visible
at all. The red color is poorly occupied.

White LED, a smoother curve but peaking in the ldod of the spectrum instead of the red.
(http://greenwashinglamps.wordpress.com/categorgfalysis/)

Let us list some justified preferences of the comsu

- The wakeful consumer looks for lamps which are gilegafor his eyes. After the ban
of incandescent bulbs, it has become very diffitmfind them. His justified wishes
cannot be fulfilled anymore.

- The incandescent lamp is banned before there \yasaalternative.

- A desk lamp that is very near to the eyes, must seeral requirements: warm light
spectrum, no flickering, no delivery of UV and dlemagnetic radiation, no noise.

"Although the amount of UV emitted by CFLs poseproblem for the average

person, some people are extremely sensitive tondvhaay be affected by the amount
of UV produced by CFLs. Those who have Lupus oth&n auto-immune disease

and certain skin conditions can be sensitive toUNefrom CFLs, in the same way

they would be sensitive to sunlight and other liglibs that emit UV.'(http://www.hc-
sc.gc.ca/hl-vs/iyh-vsv/prodi/cfl-afc-eng.phResearch has shown that a cover surrounding
the lamp absorbs part of the emitted UV.

"The flickering caused by some fluorescent lights make it difficult for eyes to keep
focused. Eyes have cells that activate when highy, and to pick up flickers these
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cells must activate constantly, often with littfgortunity to rest and clean the waste
they produce. This produces a large amount of egiesh some people and can lead
to migraines or damage to the eyes of those wheadir have eye problems."
(http://www.ehow.com/about_6605819 cfl-light-bulbggnines.htm

- Apart from the content of mercury, CFLs are nott-@fective when used in rooms
that are not visited frequently: cellar, toiletegtiroom, attic, etc. Frequent on and off
switching reduces the life of CFLs. In cold temperas the light is dimmer. In this
matter it should be appropriate to make an anabfdise use of energy per point of
light. In most cases, a cheap incandescent buttuch more cost-effective than an
expensive CFL.

- In locations subject to high humidity or extremmperatures, consumers are advised
against using CFLs, e.g. in a bathroom.

- The same holds for rooms where children are playlag-care centers, pediatrics,
schools, playrooms, etc.

- Antique chandeliers need the appropriate lamparright form that spread a warm
light spectrum.

Cradle to Cradle

In their book'Cradle to Cradle: Remaking the Way We Make Thirmysrchitect William
McDonough and chemist Michael Braungart, they sagtieat every product (and all
packaging they require) should have a completesiddoop” cycle mapped out for each
component - a way in which every component wilheitreturn to the natural ecosystem
through biodegradation or be recycled indefinitéhtp://en.wikipedia.org/wiki/Recycling

William McDonough declared that he was guided bg Hannover Principles as he was
working to change the design of the world. THead " principle was:

- Create safe objects of long-term valugo not burden future generations with requirements
for maintenance or vigilant administration of pati@hdanger due to the careless creation of
products.

- Eliminate the concept of wast&valuate and optimize the full life-cycle of prottuand
processes, to approach the state of natural systemehich there is no waste.
(http://www.mcdonough.com/writings/new_design.hjm

Diverse forms of ethical consumerism

Ethical consumerism is the intentional purchasprofiucts and services that the customer
considers to be made ethically. This may mean mitlimal harm to or exploitation of
humans, animals and/or the natural environment.

(http://en.wikipedia.org/wiki/Ethical _consumeriym
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It is unreasonable to prohibit the sale of a produat is not dangerous, that is cheap and
contains no mercury. It is market disturbing aratiieto an almost monopole to the CFL
producing companies.

Will consumers have to buy incandescent lamps ermlick market? Will they have to order
them with internet? Will they buy them in countrigsere incandescent lamps are still
available?

Howard M. Brandston

| firmly believe that the restrictions put on inckscent lamps will have a significant negative
impact on almost every residence in our counthelieve how one lives in their home is a
decision that rests with the occupant and is netghrview of the government. | believe this
violates the very principles upon which this natvess founded and I, as a devoted citizen,
am most proud of, our freedom of choice in our peaslives.(...)

Although lamp manufacturers are developing new @easito compete with the incandescent
lamp, if they are so superior they should be abledmpete in the open marketplace where
price will be a factor. Alternative lighting to thecandescent lamp will have to be worth
price differential.(http:/smart-grid.tmcnet.com/news/2011/03/11/5371A&)

A small test of CFLs

To make a mature comparison of the CFLs in a stih@pconsumer has to know some
elementary features. On the packaging he mustseamount of mercury in the bulb, how
long the lamp will give light, how many watt en lemthe lamp has. | controlled three lamps
in a local shop. The results were:

Brand A Brand B Brand C
Average wattage 15 15 11
This is the same as the average wattage
of an incandescent bulb of ... watt 75 75 60
Lumen Not mentioned 900 570
Amount of mercury Not mentioned < 4.6 mg Not mentioned
Lifetime 5,000 h 10,000 h 15,000 h

Remarks

1. ltis indicated that an incandescent lamp of 60\Wusthbe replaced by a CFL of 11W.
According to the VITO-study, one should better cdethe "rule of thumb" for an
equivalence of 4:1. So, a 60W incandescent lampldhme replaced by a 15W CFLi.
This requirement compensates for the lower realdérformance of the CFLi
compared to GLS due to lower LLMF (ageing factar)), temperature effects,
potential influence from lamp position and a congaion for the low start
performance due to warm-up tingglT02009, p. 112-113)
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The light output equivalence, prescribed by Ené&tayr Qualified Light Bulbs, 2006
Partner Resource Guide,
“http://www.energystar.gov/ia/partners/manuf_res/OFRG_FINAL.pdf gives the
following equivalences:

LIGHT OUTPUT EQUIVALENCY

40 450 971013
60 800 137015
75 1,100 18 7825
100 1,600 237030
150 2,600 30710 52

2. The amount of lumen is not indicated on each bulb!

3. Only one bulb gives an indication of the preserfa@ercury. The exact amount is not
mentioned, only that the amount is less than tGeng.

4. The lifetime of the bulbs changes in steps of 5000rs. This is rather suspicious.
Several official reports let know that the testéetime is not always the same as the
promised lifetime.

The conclusion is that the consumer who wants yoabGFL, has to buy it without

knowledge of the amount of mercury and of the elisttme. Moreover, the consumer is
mislead about the equivalence of incandescent amgbact fluorescent lamps. This means, to
buy a CFL is somehow to take part in a lottery.

An important feature is that the cheaper pricetierconsumption of CFLs leads to more
consumption. Most consumers, except older peopdaei@conscious in relation to the cost of
lighting. Because CFLs are economical, they aresrmoar even if one leaves the room.
Sometimes, lights are on when the house is lefieter thieves. The result is more wasting
light and in this way, the consumption of energylighting does not diminish.

Conclusion

- In a number of countries, a ban on incandescerdams been ordered. The reason
why this ban has been implemented, is saving en¥&vi an unprecedented vigor,
the old bulbs have been substituted by CFLs. Tles ey the politicians saw only
money with their eyes but were blind for the meydinat has been brought in the
interior of each home. Is money more valuable tiharplanet? Is the depression
making light of CFLs more valuable than the hapginef the people?
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- An important point of irritation is the whitish sggeum of CFLs. An incandescent
bulbs has the spectrum of the setting sun.

- The justified demands of the consumer cannot d#iédl without the supply of
incandescent lamps.

- That many CFLs are not compatible with dimmer sweg; etc. is not told. Dimmable
CLFs cost more and it is not sure they will workdasired on the dimmers.

- The conclusion is that the consumer who wants yoabGFL, has to buy it without
knowledge of the amount of mercury and of the ekfstime. Moreover, the
consumer is mislead about the equivalence of inesceht and compact fluorescent
lamps. This means, to buy a CFL is somehow to pakein a lottery.

References

* (VITO2009):Final Report. Lot 19: Domestic lighting. Study feuropean
Commission DGTREN unit D¥ITO, October 2009.

* (EU_FAQ):http://ec.europa.eu/energy/lumen/doc/full_fag-eh.ptdequently asked
guestions on the regulation phasing out conventior@ndescent bulbs
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8. A critical view

Follow the track of the mercury
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The track of the mercury

Impact on environment and health

Ban on incandescent bulbs and substitution by CFLs in
some countries

v
U.S.: General Electric closed their
incandescent light bulb factory in
Winchester, Virginia, while the CFL bulb
market share is dominated by Chinese

manufacturers. (Wiki)

Reopening of mercury mines in China
This surge in foreign demand is set off
by a European Union directive making

these bulbs compulsory within three

years. (The Times on line)

A 4

Expansion in the
number of facilities
manufacturing CFLs in
China

A 4

Increased construction
of coal-fired power
plants in China, to

supply power to the
additional factories.

Reduction in atmospheric
mercury and greenhouse gases in
some parts of the world (Wiki)

Some reopened mercury mines
have ruined the environment:

- dead rivers,

- poisoned fields

- ailing inhabitants.

In a CFL factory, 121 out of 123
employees had excessive
mercury levels. One man’s level
was 150 times the accepted
standard.

Reduction in atmospheric mercury

and greenhouse gases in some

parts of the world are therefore

being offset to some extent by

increases in these emissions from

the additional Chinese plants.
(Wiki)
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l

Retail trade of lighting with mercury
content and use
E.g.: Situation in a region with a
mercury emission of 0.016 mg/kWh
and 20% of CFLs recycled (see p. 37).

CFLs 13W
Mercury content 3.20mg
Mercury emission 1.31mg
during use (6000 h)
Total mercury 4.51 mg
emission

A 4

Transportation from the waste collect
centers to the reprocessing factories

\ 4

Distillation process at 600°C to
separate the mercury.

- The high proportion of blue
in CFLs has a negative impact
on health. This whitish light
can be a trigger for
depression.

- Several CFLs emit UV-
radiation. Some persons are
allergic to it.

- Broken CFLs spread mercury
vapor in the air.

- Only a small part of the CFLs
are deposed (20- 30%). This
leads to a new pollution of
the environment. These
lamps can leak and get into
the food chain.

A 4

This distillation process requires a
substantial amount of energy. If the
electricity is supplied by coal fired
power plants, a new emission of
mercury will take place.

Transportation from the reprocessing
factories back to the lamp factories

- (Wiki): http://en.wikipedia.org/wiki/Phase-out_of incandasc light_bulbs

- (The Times on line): (May 3, 2009)

(http://www.timesonline.co.uk/tol/news/world/asidiele6211261.ecé
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Conclusion: short version

Comparison between three lamps

Incandescent | CFL 13W New halogen

bulb 54W lamp 42W
Mercury content Omg 3.20mg 0mg
Mercury emission 5.16 mg 1.31mg 4.02 mg
during use (6000 h)
Total mercury 5.16 mg 4.51 mg 4.02 mg
emission

See further explanation on p. 46 - 48.

We ascertain that the difference concerning mgrearission between the incandescent lamp
and the CFL is 0.65 mg. But the difference betwihenCFL and the halogen lamp is 0.49 mg
in the advantage of the halogen lamp. It is unwesgroduce lamps which need yearly about
25-30 tons of mercury. These lamps cannot competisair content of mercury with a lesser
consumption and, as a consequence, with a lessssiemof mercury through power plants.
But this calculation shows only one side of theéypie. We have also to reckon in the mercury
losses during the exploitation of the mercury miaeg during the production of CFLs.

1. Power plants are the largest source of mercurysoms to the air. Once mercury
from the air reaches water, microorganisms cangdrinto methylmercury, a
highly toxic form that builds up in fish. Peopleegrimarily exposed to mercury by
eating contaminated fislFact SheetProposed Mercury and Air Toxics Standards
(http://www.epa.gov/airguality/powerplanttoxics/pipioposalfactsheet. pdf

2. The first action that has to be undertaken is égiction of mercury emissions in
power plantsA range of widely available, technical and ecorzatly feasible
practices, technologies, and compliance strategresavailable to power plants to
meet the emission limits, including wet and drybkbers, dry sorbent injection
systems, activated carbon injection systems, agtidisses(Fact SheetProposed
Mercury and Air Toxics Standard&n emission standard below 3 microgram/fNm
would provide, | guess, a reduction of mercury ainis of at least 200 tons (of the
total of about 600 tons from coal combustion in poplants and industrial boilers). If
we want to built a safer world, where one will moder have to be concerned over
methyl mercury in fish, then we have to enact thmsasures.

3. Instead of taking measures at the source, i.¢herlectricity production, politicians
preferred to intervene in the energy consumptiombgndescent lamps. It is known
that the portion of energy consumed by incandedeemps is only 3.6% of the total
energy consumed in the U Source of the figure ‘3.6%'’: Howard Brandston, ktad 1,
2011http://smart-grid.tmcnet.com/news/2011/03/11/53714&n) If one does consider the
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heat of incandescent bulbs as useful (not as pueeyg loss), hardly any difference
with CFLs can be ascertained.

4. Some studies throw serious doubts upon the statefmersubstituting incandescent
bulbs for CFLs, will reduce CO(see Letter fronPlanbureau voor de Leefomgevitty
Ministerie van Infrastructuur en Milie(81 May 2011), p. 45 of this paper.)

5. Regarding environmental impacts, a comparison betvtlee mercury emission of
CFLs, incandescent and halogen lamps during uséiapdsal, let see that the
halogen lamp was the best choice, followed by tRei@nd the clear incandescent
lamp. Because there are valid alternatives, merisunpt needed at all in lamps. It is
incomprehensible that CFLs are promoted by auiksrih such extent, despite the
fact that they contain mercury. Mercury containliagnps cannot be imposed on us.

6. The so called 'mercury emission’ of the considareandescent lamp and the halogen
lamp is only a consequence of the use of them arml be entirely attributed to the
emission of the power plants.

7. The mercury emission of a CFL is the consequensewral factors:

0 Mercury has to be extracted in mercury mines (atgiion phase).

o CFls have to be produced in factories, where thdiphealth legislation is not
always respected.

o When CFLs are broken, the content of mercury indhgs becomes free. The
amount of mercury vapor depends on the number wishibat the lamp has
already shined. The more the lamp is old, the rtfezanercury is in a bound
form.

o Pollution in landfills: if 20% of the CFLs are redgd, 80% of the mercury
content of the lamp pollute the landfills.

o During a distillation process, the mercury is ectied from the CFLs. This
process requires a lot of electricity. If coal fingower plants are used, this is a
new source of mercury emission.

It is abundantly clear that CFLs are a source dtipon in every step of the cycle,
from cradle to grave.

8. For this reason, we demand a total ban of the TFRls lamp is a product of a wrong
outline. Mercury has not to be used in the hougaikge The gains would be
immediate:

a decrease in the demand of mercury with 25-3Q tons

a clean production cycle of lamps;

a more pleasant quality of light in our homes;

no UV and electromagnetic radiation from the lamps;

no dangers of mercury particles in the air, onflix@ or on curtains when

lamps are broken, especially for young children;

no pollution on landfills by broken CFLs;

no recycling of CFLs is needed: no disposal of CiaLwaste collect centers

and no distillation process to extract the mercury.

O O O OO

O O
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9.

0 The actions to reduce mercury emission in powartpleust be pursued. A
minimum content of mercury emitted to air for thheguction of electricity is
no longer needed to justify the production andafsgFLs.

o We will not saddle up future generations with tleious waste of CFLs on
landfills and elsewhere.

o Lighting producers will develop attractive altetimat without mercury.
Innovation will be encouraged. The new halogen lsuias other halogen
lamps that were not the subject of this study)esen better, regarding the
environmental impacts, than CFLs.

In 2005, about 25-30 tons of mercury was needguidduce CFLs. Most of this
mercury will pollute the environment. A ban on CFKlas prevent thisJNEP
estimates that every kilogramme of mercury takerobthe environment can trigger
up to $12,500 worth of social, environmental anchhn health benefits.

(http://www.unep.org/Documents.Multilingual/Defaakp?Document|D=562&ArticleID=60
90&l=en)

10. UNEP must stop his partnership with the two liggtaompanies (Philips and Osram)

immediately. They have not the right to spread nmgrcontaining bulbs over the
planet.

11. In order to let possible a minimum of choice of f@with different qualities and

wattages, the ban on incandescent bulbs shouiétdxtimmediately.
a. Lighting producers have for years neglected to bgwvattractive alternatives.
b. The need of incandescent lamps of 5W, 15W, 25W4&\ must be
supplied.

12.The lobby of the private industry in the decisioakimg in the EU must be restrained.

Conclusion:; extended version

1. Mercury: a damage to our health

1.

2.

The damage to our health and the environment laafheel an alarming leveVlost
people in central and northern Europe show bioiattics of exposure below
internationally accepted safe levels for methylmeycHowever, most people in
coastal areas of Mediterranean countries, and a@rb% of the population in
central and northern Europe, are around these lgvahd large numbers among
Mediterranean fishing communities and the Arctipydation exceed them

significantly.(Communication from the Commission to the Councd ¢éhe European
Parliament, 28.01.2005)

There is a significant body of mercury already asled to the environment that can
recirculate again and again, contaminating fish aralising other problems, until it at
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least reaches a long term sink. There is no praspiean immediate solution to this
problem.(Commission_staff2006, p. 15 key long term aim is that levels of mercury in
the environment will be reduced such that themisonger any need for concern

over methylmercury in fish. This will probably takecades, since the present levels of
mercury in the environment are representative &t paercury emissions, and even
without further emissions it would take some tiordliese levels to fall.
(Commission_staff2006, p. 16)

3. The problem cannot be solved by one country a&loge.lt is important to make
progress at the global leveCommission_staff2006, p. 16)

4. More research has to be done on the impact of mearuthe environment and health.
For example, there is little scientific informatitimat indicates how further cuts in
mercury emissions would translate into, say, reddegels of methylmercury in fish,
or over what time period changes could be expe@®thmission_staff2006, p. 15)

5. The most important need is to reduce anthropogemicury releases to the
environment, either through measures relating dlyeio the control of emissions, or

through measures at earlier stages of the mercucjecsuch as supply and use.
(Commission_staff2006, p. 16)

2. Reduce mercury emission from coal fired power phts

1. Each citizen has the right to clean electricity.

2. The largest proportion of mercury emissions isaet to air, much of which is
subject to long distance movement. Hence, fronoet sérm perspectivaeducing
emissions is the most important means of redutiagleposition of mercury
(Commission_staff2006, p. 16)

3. Power plants are the largest source of mercuryseoms to the air. Once mercury
from the air reaches water, microorganisms cangdérinto methylmercury, a
highly toxic form that builds up in fish. Peopleegrimarily exposed to mercury by
eating contaminated fislFact SheetProposed Mercury and Air Toxics Standards
(http://www.epa.gov/airguality/powerplanttoxics/pioposalfactsheet. pdf

4. A range of widely available, technical and econatiycfeasible practices, technologies, and
compliance strategies are available to power pldaatmeet the emission limits, including wet
and dry scrubbers, dry sorbent injection systero8yated carbon injection systems, and
baghouses. (...) Faall existing and new coal-fired EGUslectric utility steam
generating unitskhe proposed standards would establish numericagsgon limits
for mercury, PMparticulate matter](a surrogate for toxic non-mercury metals), and
HCI (a surrogate for toxic acid gasesfract SheetProposed Mercury and Air Toxics
Standards The more the mercury emission will be reduced ntloee mercury
containing lamps will become obsolete.

5. The amount of all noxious emissions from each boahing plant has to be controlled
and published without delay. If the mercury emisseaceeds a fixed level, the power
plant has to be shut down. This should lead tonstemt concern to reduce drastically
the mercury releases.
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6. Inthe United States, the websitétp://www.epa.gov/cleanenergy/energy-and-
you/how-clean.htmgives information on the share of coal in the gatien of
electricity for each region.

7. Texas is the state with the largest mercury emissio
(http://www.environmentalintegrity.org/news_repattstuments/DirtyKilowatts-
Top50MercuryPowerPlantReport.pdfTexas harbors five of the 10 largest power
plant mercury air pollution sites in the U.S. Gldooks, regional director, Sierra
Club Beyond Coal Campaign saitl:exans and other Americans do not need to live
with the dangerous risks posed by mercury pollutiom power plants. Pollution
controls that dramatically reduce mercury emissemeswidely available, and are
already being used at many power plants. But, tmilpublic and policymakers hold
the electric power industry to its promises to shawn or clean up the nation's oldest
and dirtiest plants, Americans will continue to beanecessary health and
environmental costs."”

(http://www.environmentalintegrity.org/news_repansis 03 17 10.phpwhere you can
find the full Environmental Integrity Project repdr

8. In 2008, the average of the share of coal in theggion of electricity in EU-27 was -
according to my calculations - 27.9% (See Annex A)

9. The proponents of the CFL argue that most eleptwer is derived from coal. They
consider the fact that the production of electyispreads the deadly mercury into the
air as a matter of course. Their solution is: useenmercury in order to reduce the
emission of power plants! Instead of adopting thggd of an unavoidable mercury
emission, one has to look for measures to redueerttission of mercury at all levels.

10.This view does not take into account the level efeary emission by power plants by
region, state or country. In Iceland, the emissibmercury through power plants is
zero. Several states, countries or regions exist@vblean electricity is generated. It is
almost criminal to distribute mercury containinglGkn these unpolluted regions.

13.Is it arguable to blame a type of lamp for a reaban has nothing to do with it: the
harmful emission of a power plant?

14.0ne is expecting that the number of coal-fired fdamll not diminish in the near
future.

3. Lighting industry

1. In 2005 the lighting industry needed about 150 &snof mercury globally: about 65
tonnes in China, about 30 tonnes in North Ameriwabout 15 tonnes in the EU.

2. A large amount of mercury is needed in fluorescdmsu40 mg per tube! If fluorescent
tubes should be banned, about 94 tons of mercuarg total of 150 tons for lighting)
should be prohibited to flood the market (figuré2@05). Alternatives are urgently
neededCutting the use of mercury (e.g. in lighting) wiklp to reduce demand.

3. For HID lamps and fluorescent tubes, no affordalttiernatives are available at
present.

86



4.

5.

6.

All packings of these products have to indicatediethe amount of mercury and the
dangers intrinsic to it.

In 2005, about 25-30 tonnes of mercury was needl@doduce CFLs. Alternatives are
available. A cheap and practical alternative foL.€was available in the shape of
incandescent bulbs but several governments hawsegdlait these lamps. The new
halogen lamps are the best alternative. Other mxquensive alternatives are LED
lamps and LED downlight lamps. However, there aes@ntly no signs of a rapid
influx of LEDs to replace CFLs.

The only suitable reaction of the politicians te tamage of health and environment
in the CFL industry in China is to stop immediatalyimport of CFLs from China
and to lift the ban on incandescent lamps.

4. CFLs versus incandescent lamps

4 .a. General comment

1.

3.

4.

As we have already concluded earlier, a healthyremment is of paramount
importanceThe poisonous substance mercury has to be avoidetlamy cost.It is
outrageous to store profits using 'more efficiéadt' several studies claim) fluorescent
lights containing mercury and at the same timedigsgn the environment by the use
of electricity and by the distribution of the mergin the lamps. Health has no price
and must always be considered first! It cannotdrengted that capital is more
important than our health! This is contrary to #tmtual trend giving more attention to
the cost-effectiveness of lamps or to the reduatio@O, emission than to their
content.

Instead of taking measures at the source, i.¢heilectricity production, politicians
prefer to intervene in the energy consumption loamiescent lamps. It is known that
the portion of energy consumed by incandescentdampnly 3.6% of the total
energy consumed in the U &Source of the figure ‘3.6%'’: Howard Brandston, ktad1,
2011http://smart-grid.tmcnet.com/news/2011/03/11/53714%n) If one does consider the
heat of incandescent bulbs as useful (not as pueeyg loss), (see p. 44-45) hardly
any difference with CFLs can be ascertained.

Several studies designate £43 a pollutant. It is certainly not a pollutant albasic
element of life. It is needed in greenhouses tawdtite the growth of plants. If
politicians are so eager to reduce£then they should not use fossil fuels for the
generation of electricity.

Some studies throw serious doubts upon the stateimrsubstituting incandescent
bulbs for CFLs, will reduce CO(see Letter fronPlanbureau voor de Leefomgevitty
Ministerie van Infrastructuur en Milie(81 May 2011), p. 45 of this paper)
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5. ltis strange that the pro-CFL camp needs countvidsa high percentage of coal
fired power plants to justify the production of roery containing CFLs. The lighting
producers profit from the environment devastatiagegation of electricity. Producers
are misusing a blameworthy situation to make pudfihercury containing lamps.

6. When the government regulators promote solar patiedproduction of electricity
cannot be clean enough. When the same regulatomsope CFLs, the production of
electricity must have an certain degree of polluiioorder to justify the sale of these
mercury containing lamps! The environment pollutpgyver plants are an
indispensable condition to replace incandescenpsamith compact fluorescent
lamps. Take the pollution away and the CFLs becobselete.

7. The whole intention of the producers of CFLs ibtwden the incandescent bulbs with
the noxious effects of coal fired electricity geatéyn and to obscure the presence of a
pollutant in CFLs by naming it 'eco-efficient'idtunjustified to describe a CFL as a
green product. Products that contain mercury d@mh that epitheton.

8. The production of a CFL needs more resources tiaprioduction incandescent
bulbs, the use and deposal of CFLs generates noditgipn and waste and has an
adverse impact on health and the environment.

9. The legislation has ordered that such toxic praglowy have a place in our houses.
Every place in our residents can be poisoned welcary. This is opposite to the
public health and to a clean environment.

10.Fluorescent lamps have a low quality of light.

11.By declaring that CFLs (with a content of 4 mg nueyy have only a narrow
advantage in comparison with incandescent lampBQ\dgrees that CFLs with more
mercury — as earlier — have caused serious darodabe environment. From typical
amounts of 20-40 mg of mercury per lamp [20 or 88rg ago], lamps with only 3 mg
of mercury are commercially available tod@yNEP2002E, p. 145%\n investigation has
to be performed to establish the damage througmtheduction of CFLs, especially
in the 1980s and 1990s.

4.b. CFLs promoted in countries or regions with clan electricity

1. It is shameful that the producers of lighting praentheir mercury containing lamps
even in regions or countries untarnished by caa&dfipower plants, e.g. Iceland,
Brazil, California, Sweden, etc. The net resultlviie an enhanced pollution of
mercury in the environment and ultimately more meycin the blood of the
inhabitants. The declared eco-friendly CFL is irctfa polluting product that
endangers the environment and species. The mefitbdra is obvious: they look for
regions where CFLs are 'cost-effective' (i.e. wiibre coal fired power plants) and
extend this interpretation to regions with lessl éwad power plants where CFLs are
not 'cost-effective'.

2. It was ill-advised to acclaim the CFL as the bémdice in all circumstances of
electricity generation, even in regions where aelyewable sources are used.
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Producers are misusing a blameworthy situationakeprofit of mercury containing
lamps.

4.c. The disposal of CFLs

1. The government and the producers of lighting prentfLs as a green product and
warn insufficiently against the presence of merdarghese lamps. If consumers only
receive the message that CFLs ararig case the most eco-efficient solutithrey are
not inclined to dispose of the CFL at end of life.

2. Itis not wise to put a new burden, i.e. the reiegebf CFLs, to private individuals.

3. An important part of the population thinks thasit 'green’ lamp and that it can be
left it in a dustbin. Even in commercials to advoomsumers to bring CFLs to a waste
collect center, the word 'mercury’ is not used!

4. We cannot burden future generations with the monmiawaste left by a generation
that was obliged to buy mercury containing lamps.

4 .d. Broken CFLs

1. Itis regrettable that in most countries of the idJofficial guidelines exist concerning
broken CFLs and that no warnings are affixed oms&ide packages informing people
what to do with breakagest{p://www.ceolas.net/#1i19k

2. ltis shameful that the European Commission riBkshtealth of young children.
Without a complete investigation of the probleng sale of risky CFLs is forced
through and the harmless incandescent bulbs areedan

3. In many countries, the danger of a broken CFL tewestimated. The study of
Yadong Li and Li Jin has indicated that the emis©ibmercury vapor after a
breakage can last weeks and even months. Sufficegtiiation of room by fresh air is
critical.

4.e. CFLs (and other fluorescent lamps): lack of iimrmation on the package

1. The conclusion is that the consumer has to buy Without knowledge of the
amount of mercury and of the exact lifetime. Moregthe consumer is mislead about
the equivalence of incandescent and compact flaerédamps. This means, to buy a
CFL is somehow to take part in a lottery.

2. That many CFLs are not compatible with dimmer sweg; etc. is not told. Dimmable
CLFs cost more and it is not sure they will workdasired on the dimmers.

5. CFLs versus new halogen lamps

1. The careful built construction by the EU expertslédend the CFL production is
collapsing like a house of cards. Instead of tagestentRegarding environmental
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impacts, the CFLi is, not surprisingly, the besinhg choice and incandescent lamps
the worst choice.’one had to write Regarding environmental impacts, this new
halogen lamp is, not surprisingly, the best lampaibe followed by the CFLi and
the clear incandescent lamp.”

2. A CFL does not merit the designation ‘eco-efficiamp’. The halogen lamp merits
the designation 'eco-efficient’, because it costam mercury and is, regarding
environmental impacts, the best choice.

3. Incandescent lamps of low wattages should remaaitadole. Some producers have at
this moment lamps of 18W (what corresponds witinaandescent lamp of 20W).
The need of incandescent lamps of 5W, 15W, 25W4&Wl must be supplied.

6. Ban of CFLs, lift of ban of incandescent bulbs

1. A ban on the use of mercury in lighting bulbs habé executed and lamps without
mercury have to be allowed immediately. The proidncdf CFLs should be banned
immediately because they contain mercury. Alteuestiwvithout mercury are
available: halogen and incandescent lamps and LERsndescent lamps must be
available again, if it was only to have the low tage lamps at one's disposal.

2. It was ill-advised to proclaim a ban on incandestertbs while these lamps contain
no mercury. In a green economy the producers gbsawill not overwhelm
consumers with mercury products.

3. Banning the most popular lamp type on the mark#t thie possible negative side
effects shown in this research is questionableipytallicy. (Excerpt of the Master thesis
of Halldor Steinn Steinseirchitectural lighting designRoyal Institute of Technology,
Stockholm, Sweden)

4. Inthe U.S,, the ban of the incandescent lampsoapd in 2007, has to be lifted
immediately. In recent years, alternatives, e.tpden lamps, are available for the
environment damaging CFLs.

5. If one factors in the 'lost' heat of incandescantgs, the efficiency is not very
different of that of CFLs!

6. Several articles deal with incandescent lampslds€chnology'. Is it really an
improvement to switch to a lamp with ‘toxic techog)'?

7. In Europe, the exemption for mercury content in €Rilust be lifted from the RoOHS
directive on hazardous substances in electricaktextronic equipment
(2002/95/EC). The regulation 244/2009 permitting pihasing out of incandescent
lamps, leads to an unacceptable emission of menauhe environment during the
production phase of fluorescent lamps, during e (if a lamp is broken) and at end-
of-life.

8. Itis unreasonable to prohibit the sale of a prodhat is not dangerous, that is cheap
and contains no mercury. It is market disturbind Eads to an almost monopole to
the CFL producing companies.

9. The conversion to CFL lighting can lead to an iaseein the use of light.
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7. Relation public private sector

1. We conclude that the partnership from two lightieghpanies with UNEP must be
stopped immediately. The interests of Philips asda@ companies are to make more
profit replacing cheap incandescent lights with enexpensive CFLs. It was
remarkable that right on the last day the lamp803W were tolerated in Europe and
Switzerland (31 August 2011), the price of CFLsrasth about 25% (the increase in
price earlier this year included)
(http://www.tagesanzeiger.ch/wirtschaft/60WattGluetdn-verboten--Osram-erhoeht-Preis-
fuer-Sparlampen/story/3115765Be Standaard, 1 September 2011 (Belgium)).

2. Itis a shame that a public organization not oilynwes but also supports the two

companies in their performance to spread mercunyaoaing bulbs over the whole

world. | thought that UNEP had the aim to reduceamey emissions in our
environment but | was naive.

The lobby of the private industry in the decisioakimg in the EU must be restrained.

4. The EU has to withdraw the ban of incandescentsufimediately. This will lead to a
more competitive lighting market.

5. Mercury containing compact fluorescent lamps weggsrted and promoted by
governments in several countries, not always witichmsuccess.

w

Advice

1. Do not buy CFLs. They use a 'toxic' technology.Sehemps must be taken out of
circulation.

2. Do not buy fluorescent tubes. The lighting of a fewse must be mercury free!

3. In many countries, incandescent lamps are stiilabia. Store up a lot of bulbs with
the wattage you will need.

4. The new halogen lamps are a more eco-effective @drs.

5. If the government should not ban the CFLs, sevastbns are still possible to reduce
the sale of CFLs. One can organize a boycott dirletv the suggestion to ignore
these lamps.

6. "My house is mercury free"is not always attainable in the short run because
fluorescent tubes have no cheap substitute. Metiswalgso found in batteries, LCDs
(liquid crystal displays) used in televisions, degkcomputer monitors, and laptop
computers(UNEP_Report2008, p. 8But it would be quite a step if all conscious
consumers should substitute their CFLs for haldgpe lamps, incandescent bulbs or
LEDs.

Meanwhile | replaced all my CFLs with incandescertd halogens and brought my CFLs to

a collection point, even if they were not end-&-liNow | can say, "my house@&-L free"

and | love it! | enjoy of the warm spectrum on gvplace in my home. | asked myself how |
91



could so stupid to believe the propaganda of thiégans. Earlier, | was a supporter of

CFLs. Now, | am a strong proponent of a mercurg fighting. | have made rid of the CFLs
and its disadvantages. Now, | have the feelingithahome is again my private residence and
not the territory of strange thinking politicians.

Should it be possible that CFLs cause or aggravatpression? If one wakes up under the
light of a CFL with its limited colour renderingnd its nervous making slow warm-up time,
and sometimes its flickering and noise, | am coosththat this could lead to low spirits. The
moment | replaced my CFLs, | was surprised by thenwand agreeable quality of the light.

We end this paper with some remarkable statemémtis.dHoward Brandston

The quality of light from the compact fluorescenabout the worst of the major light sources
manufactured today. And, aside from that, they tdesy anything about the problems of
disposing of these lamps, nor do they talk aboeitattiditional power that it costs to
manufacture these lamps. When you look at howwoely, the entire process they are
suggesting is filled with errors. And it's misleadi
(http://green.blogs.nytimes.com/2009/04/24/a-defarigdbe-incandescent-light-bulb/

Will some energy be saved? Probably. The probldaimssenefit will be more than offset by
rampant dissatisfaction with lighting. We are nalking about giving up a small luxury for

the greater good. We are talking about compromisigiigt. Light is fundamental. And light is
obviously for people, not buildings. The primaryeative in the design of any space is to
make it comfortable and habitable. This is modicai in homes, where this law will impact
our lives the most. And yet while energy consesmat worthy cause, has strong advocacy in
public policy, good lighting has very little.
(http://online.wsj.com/article/SB100014240529702@5M574377171050647330.hyml

The Energy Independence and Security Act of 20@teg the fundamentals of good lighting
practice and intrudes on our ability to choose hewlive. Please respect the privacy of our
homes, allow people their indispensable right toade how they live and light their homes
and eliminate the restrictions on the incandesdamip.
(http://smart-grid.tmcnet.com/news/2011/03/11/53771htm)
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Annex A

Based orhttp://www.iea.org/stats/electricitydata.asp? COUNTR ODE=DK (adapting

the country code).

Year 2008

Percentage
Electricity | Production | Percentage | production
production| from coal | production | from fossil
Country (GWh) (GWh)| from coal sources
Austria 67101 6898 10.3 28.8
Belgium 84930 7235 8.5 38.0
Bulgaria 45037 23220 51.6 57.4
Cyprus 5078 0 0.0 99.7
Czech Republic 83517 49823 59.7 63.3
Denmark 36391 17457 48.0 70.1
Estonia 10581 9645 91.2 98.1
Finland 76930 14310 18.6 33.8
France 574868 27231 4.7 9.6
Germany 637232 290645 45.6 60.8
Greece 63749 33356 52.3 89.6
Hungary 40025 7205 18.0 56.8
Ireland 29685 8018 27.0 87.0
Italy 319130 48591 15.2 79.2
Latvia 5274 2 0.0 39.1
Lithuania 13912 1 0.0 18.6
Luxemburg 3557 0 0.0 67.5
Malta 2312 0 0.0 100.0
Netherlands 107645 26797 24.9 85.7
Poland 156177 143369 91.8 95.3
Portugal 45969 11196 24.4 66.4
Romania 64956 25882 39.8 56.2
Slovakia 28962 5149 17.8 25.7
Slovenia 16399 5323 325 35.5
Spain 313746 49973 15.9 60.4
Sweden 150036 2235 1.5 2.5

United
Kingdom 389366 126699 325 79.5
Total EU_27 3372565 940260 27.9 54.3

The information about the emission of mercury bweoplant or country is not found.
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Annex B

Table 3: Mercury Emissions (in Pounds)
by State (Source: Dirty Kilowatts)

Appendix B: All TRI 2008 Electric Utilities
Reporting At Least 2,000 Gigawatt-hours (Source:
Dirty Kilowatts, reduced and adapted

representation)

Electric
2008 Hg 12008 Hg Generation

State (lbs) }(lbs) Hg tons | metric tons | (GWh)

Alaska AK 18

Alabama AL 4229 4050 2.03 1.81 83483.34
Arkansas AR 1300 1300 0.65 0.58 27230.53
Arizona AZ 1732 1727.8 0.86 0.77 47161.06
California CA 61 0.00 0.00 0,00
Colorado co 899 700.6 0.35 0.31 30382.16
Connecticut CT 75 26.34 0.01 0.01 3018.71
District of Columbia | DC 0 0.00 0.00 0.00
Deleware DE 271 262.1 0.13 0.12 6666.47
Florida FL 1539f] 1347.14 0.67 0.60 107592.44
Georgia GA 3776 3671.9 1.84 1.64 90417.77
Hawaii HI 48 0.00 0.00 0.00
lowa IA 2425 1725.8 0,86 0.77 33756.32
lllinois IL 448201 411895 2.06 1.84 92594.14
Indiana IN 4471 4311 2.16 1.92 122528.18
Kansas KS 1926 1655.2 0.83 0.74 32231.18
Kentucky KY 3055 2940.8 1.47 131 91587.72
Louisiana LA 1770 1770.2 0.89 0.79 27754.39
Massachusetts MA 97 56 0.03 0.03 8372.23
Maryland MD 1339 1159 0.58 0.52 25703.30
Maine ME 0 0.00 0.00 0.00
Michigan Ml 34480 2743.17 1.37 1.22 58937.45
Minnesota MN 1193 918.65 0.46 0.41 26527.20
Missouri MO 4198} 3941.98 1.97 1.76 72072.87
Mississippi MS 669 601.11 0.30 0.27 17267.42
Montana MT 1063 910 0.46 0.41 17533.04
North Carolina NC 1961 1376.5 0.69 0.61 57399.38
North Dakota ND 2741 2638.9 132 1.18 29724.05
Nebraska NE 1227 1069 0.53 0.48 19541.70
North Hampshire NH 170 160 0.08 0.07 3008.72
New Jersey NJ 137 101.7 0.05 0.05 11021.28
New Mexico NM 792 727 0.36 0.32 27467.60
Nevada NV 125 97 0.05 0.04 7542.36
New York NY 678 521.8 0.26 0.23 17171.61
Ohio OH 5680 5211.2 2.61 2.33 131710.39
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Oklahoma OK 1373 1246.36 0.62 0.56 39340.45
Oregon OR 262 261.8 0.13 0.12 4264.59
Pennsylvania PA 56591 4667.77 2.33 2.08 102397.36
Puerto Rico PR 246 0.00 0.00 0.00
Rhode Island RI 0 0.00 0.00 0.00
South Carolina SC 800 588 0.29 0.26 37133.29
South Dakota SD 241 222.3 0.11 0.10 3729.11
Tennessee TN 2000 2000 1.00 0.89 60207.59
Texas TX 11722 11722.42 5.86 5.23 159114.27
Utah uT 433 406.04 0.20 0.18 37961.23
Virginia VA 1007 600 0.30 0.27 25537.02
Virgin Islands VI 0 0.00 0.00 0.00
Washington WA 313 312.9 0.16 0.14 9449.49
Wisconsin Wi 2312 2152.4 1.08 0.96 37004.97
West Virginia WV 3740 3385 1.69 1.51 92505.79
Wyoming WY 1719 1691.6 0.85 0.76 46735.77

894221l 81097.43 40.55 36.20| 1,982,785.94

The table on the right comprehends +/- 90% of kigssion by coal fired power plant. We ascertain a

national average of mercury emission by coal fpeder plants of 0.018 mg/kWh produced by this
plants. Averaged over all electricity generatiocilfaes, we calculate for the year 2008 a mercury

emission of about 0.009 mg/kWh.

Source: (Environmental Integrity ProjeBlirty Kilowatts. America’s Top Fifty Power Plant kbeiry

Polluters March 2010.
http://www.environmentalintegrity.org/news repadtstuments/DirtyKilowatts-

Top50MercuryPowerPlantReport.pdf
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