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A quarter (~) of the total electricity generated in the U.S. is used for lighting, according to the U.S. Department of Energy
(DoE). Residential lighting represents as much as 25% of a home’s total electrical energy use. Estimates for the
commercial sector indicate that more than half of the energy total is consumed, wherein lighting is used most during
periods of peak electrical demand and significantly contributes to a building's internal heat generation, which then
increases air-conditioning levels. “Lighting” in this context means “incandescent,” which “radiates” heat.
The U.S. spends approximately $58 billion annually to light homes, offices, streets and factories. The significance of that
figure lies in the fact that the conversion of electricity into useful light is one of the least efficient energy conversion
processes in buildings today, that is to say “incandescent”. If we are to curb greenhouse gases, this “wasteful” use
becomes one of the significant areas to “curb”. The DoE and efficiency advocates promote new lighting technologies to
improve the energy efficiency of lighting and reduce consumption and costs. However, in the promotion of
fluorescent/CFL style lighting, key details in relationship to overall “pollution” and “cost” have not been fully noted one
from the other in full disclosure, thus it can be stated that the DoE promotion of fluorescent/CFL lighting is faulty.
The use of Light Emitting Diode (LED) technology, has been found to be significantly more efficient (~50%) than
fluorescent/CFL technology, and whose manufacturing, production, use and disposal “footprint” has been found to be
fully “Greenest” (according to the U.S. DoE Carnegie Mellon University/Green Design Institute Life Cycle Study).
Today’s LEDs are now marked at 100-150 Lumens/Watt, more efficient by far as compared to all other lighting
technologies. Yet LEDs do not warrant the full DoE and infrastructure partners “promotion” for use. This while
tremendous “misplaced” forward focus is on, and large amounts of finances expended on, the promotion of
fluorescents/CFL lighting, a technology that carries with it a significant concern as it proliferates worldwide mercury
contamination. We, as a nation, need to stop and think and decide if this concern is valid and if so what to do about it.

This position paper is meant to create more discussion and address one particular facet of this phenomena, wherein the
rush to promote fluorescent lighting, including compact fluorescent lamps (CFL) to improve overall reductions in
electrical use, including the full outlawing of other “cleaner” technologies and in advance of LED Solid State Lighting
(SSL) technology, may indeed be counterproductive from an ecological and economical impact on the U.S and the world.

We have all seen them and all complained about them since their inception: Fluorescent Lamps and now, Compact
Fluorescent Lamps (CFL). They are noisy, they flicker too much, they make me look bad, they have to harsh of light, on
and on it goes from the many users around the world. Yet, we are told they are good for us and the environment and that
we need to get used to them, like them, use them….and the Government will help us with all of this as it will work to
standardize them and help us pay for them.
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The list of why we do not instinctively like fluorescent lighting goes on, and on. Hence the greatest adopter to date has
been commercial and industrial versus residential users. In addition to all of these aspects that make our predilection for
the use of fluorescent/CFL somewhat sullen, there are a few others that deserve mentioning in more depth prior to the
main discussion of this position paper: a) UV Emissions and b) Lifetime.
a) UV Emissions: Fluorescent lamps emit a “small” amount of ultraviolet (UV) light. A 1993 study in the US found
that UV exposure from sitting under fluorescent lights can affect individuals as well as accelerate the oxidation of
surrounding organic-based materials. Very sensitive individuals may experience a variety of health problems
relating to light sensitivity which is aggravated by artificial lighting. So to, UV light given off in the spectrum of
emissions emanating from fluorescent/CFL lighting can affect sensitive paintings, especially watercolors and
many textiles. Valuable art work must be protected from light by additional glass or transparent acrylic sheets put
between the lamp(s) and the painting. Ultraviolet light can also cause polymer degradation with a loss in
mechanical strength and yellowing of colorless products. We have all seen how plastic covers over fluorescent
lighting (FL) yellows and degrades these covers making them very brittle and susceptible to fracture and
breakage.
The effect of UV radiation on humans is cumulative over a lifetime of sun and lighting exposure on skin and
corneas (or a lampshade, plastic cover, etc.). UV radiation, even in small amounts from fluorescent/CFL can
significantly add to this accumulation within an individual especially for those who uses them within proximity or
from prolonged and repeated exposure such as may occur in a workplace, provider care facilities, etc., and even at
home. According to the European Commission Scientific Committee on Emerging and Newly Identified Health
Risks (SCENIHR) in 2008, found that this radiation could “aggravate symptoms in people who already suffer
some skin conditions [older people with “accumulated” UV exposure from leading a health outdoor life] and
found that more research is needed to establish whether compact fluorescent lamps constitute any higher risk than
incandescent lamps”. In other words, the cumulative aspect of UV radiation dosage overtime, is a significant issue
for individuals that are concerned about degenerative eye disease and/or skin cancers.

The above is the spectrum of a General Electric "warm white" code number "f30t12 ww rs".

b) Fluorescent/CFL Lifetime: This topic needs to be discussed as it relates to the efficacy of fluorescent/CFL
lighting as compared to other alternatives. This type of lighting requires integral or close proximity electrical
ballasts to adapt them to the current electrical 120VAC grid for high-voltage start-up and operation. Ballast
electronics failure is a somewhat random process which follows the standard failure profile for any electronic
devices. There is an initial small peak of early failures, followed by a drop and steady increase over lamp life. Life
of electronics is heavily dependent on operating temperature—it typically halves for each 10 °C temperature rise.
The quoted average life of a fluorescent lamp or CFL is usually at 25°C ambient. However, in actual use when
integrated to an Edison or other type of socket, the ambient temperature could be well above this (50°C), in which
case failure of the electronics becomes the predominant failure mechanism. In all cases with CFL, due to the
insulated socket it is integrated with, will result in hotter electronics which can cause shorter average life
(particularly with higher power rated ones).
The phosphor used in these lamps drops off in efficiency over use. By around 25,000 operating hours, it will
typically be half the brightness of a new lamp (although some manufacturers claim much longer half-lives for
their lamps). Lamps that do not suffer failures of the emission mix or integral ballast electronics will eventually
develop this failure mode. They still work, but have become dim and inefficient. The process is slow, and often
only becomes obvious when a new lamp is operating next to an old lamp. In that new definitions of lumen
maintenance of 30% degradation maximum raise this “failure” threshold, the theoretical life of a typical
fluorescent light is 17,500 operating hours. Further stops and starts, with high-voltage start-ups, can further reduce
this to less than 5,000 hours.
Mercury is slowly absorbed into glass, phosphor, and tube electrodes throughout the lamp life, where it can no
longer function. Newer lamps now have just enough mercury to last the expected life of the lamp. Loss of
mercury will take over from failure of the phosphor in some lamps. The failure symptoms are similar, except loss
of mercury initially causes an extended run-up time to full light output, and finally causes the lamp to glow a dim
pink when the mercury runs out and the argon base gas takes over as the primary discharge
If the lamp is installed where it is frequently switched on and off, it will age quite rapidly. Under extreme
conditions, its lifespan may be much shorter than a cheap incandescent lamp. Each start cycle slightly erodes the
electron-emitting surface of the cathodes; when all the emission material is gone, the lamp cannot start with the
available ballast voltage. Fixtures intended for flashing of lights (such as for advertising) will use a ballast that
maintains cathode temperature when the arc is off, preserving the life of the lamp……….but consuming energy.
It should also be noted that the use of a fragile glass envelope and frit seals creates lamps that are very damage
prone and easily broken. For any type of high pedestrian area, rugged use, vibration rich, ambient temperature
range and/or moisture rich environment, an alternate lighting solution should be strongly considered. In answer to
this fragility problem, the fluorescent/CFL industry has come up with plastic sealing tubes. It is also noted that not
only do these sealing tubes guard against breakage, if they are sealed that capture glass and help to capture any
mercury contamination and filter out UV radiation. It should also be noted that these plastic seals have their own
“footprint” cost, oxidize with age and exposure to UV radiation released from the encased fluorescent tubes and
that they attenuate much of the light emitted from the tube. With associated light losses of ~ 35% or more, they
significantly hamper the argument that this technology is energy efficient. In addition, so far, CFLs have no
containment casing however several companies like GE are investing in the technology to do so and patenting this
technology to serve this purpose and also disguise the CFL to look like , you guessed it, a light bulb:

Fluorescent Lamps and the newer CFLs have been standardized over the years so that basic lamp types can be focused
upon for mass manufacturing, hence enjoy a high level of economy of scale as compared with newer lighting approaches
such as LEDs where standards are only just now starting to affect their mechanical form/fit. Despite their high price tag
and mercury, the U.S. DoE and its Federal, State and institutional partners, continue to promote the superiority of CFLs as
an “incandescent truth”, this without real full disclosure related to the primary objection to this technology, that of their
mercury (Hg) content and its tremendous poisoning effect on the bio-sphere now and in the future, hence this “position
paper”. What the Government and allies of fluorescent/CFL technology do, instead of dealing with this problem in a
rational manner, is to focus the populace on a campaign of promotion that incorporates “bribes” in the form of rebates,
reduced prices paid for by PUCs (taxpayer) for each bulb, tax “incentives” and the operational benefits that are derived by
their use at the “cost” of excluding the full picture of the “cost of mercury” that is contained within them. The “official”
policy of the DoE/EPA/et al can be summed up in just a few charts and words.

The above chart points out that sure there is a modicum amount, a very small, tiny, miniscule amount of Hg in every CFL,
yet with that fact its justifies this versus incandescent lighting (and excludes LED lighting), due to the amount of energy
required by each technology, the applicable efficiency of the fluorescent/CFL over incandescent and the resulting savings
or lack of Hg pollution that this results in based on coal burning power generation that releases airborne mercury.
This appears to be the sole justification with regards to fluorescent/CFLs and their promotion by the Government. This is
all familiar to us, right? This is why we are “warming” up to this technology and why we are installing it in our homes,
right? Yet is this the full argument, is this the sole justification for this mass promotion. The answer is yes, get the savings
now and dam the mercury, full speed ahead!
However, in reality, this chart does not explain the whole “trail” of contamination, expense, and spent energy that
fluorescent/CFL technology actually creates. It does not make any comparison to any other lighting technology, which we
all agree is the most energy consumptive: incandescent lamps. Nor does it really deal with correct lifetimes of CFL as we
have seen, nor the consequent amount of Hg due to this and the variable readings that have been discovered as we will see
later in this paper. Indeed, it is very hard to conceive what havoc the mass adoption of this mercury-troubled technology
will cause, over time, worldwide as the scale of what is about to and has started to happen if left unchecked, will cause on
our lives and the world around us.
The DoE, EPA, et al – Government goes on to explain their justification for the profligate use of this technology:

The Government has several charts that continue to support their singular position. It appears from these charts, that in
this ideal scenario we are looking at a difference of 3.6 mg of Hg between a CFL and a comparable incandescent lamp
(again, no comparison to LED). “Coal-Powered Mercury use of compact fluorescent lamp vs. incandescent lamp, if
powered by electricity generated completely from coal.” This though coal accounts for about half of the power production
in the United States. This graph also does not apply in areas that use hydro, nuclear, solar, wind, geothermal, and other
energy sources. It does not factor in all of the work and effort ongoing that is converting coal-power plants to other fuels
such as natural gas, or various coal-power abatement programs. We also know that the creation of coal-power plants and
their use is stagnant and actually decreasing. We also know that coal power plants are highly regional as well:

U.S. coal-fired electricity-generating power plants owned by utilities emitted an estimated 48 tons of mercury in 1999, the
largest source of man-made mercury pollution in the U.S. In 1995-96, this accounted for 32.6% of all mercury emitted
into the air by human activity in the U.S. We can see in the power generation chart (above) that the amount of power
generated by coal-burning facilities has not decreased, but has remained relatively constant from these years to more
current times. However, what is not calculated is the impact of more modern scrubbing and other treatment of coal
burning emissions. The Stop Coal campaign has called for a moratorium on the construction of any new coal plants and
for the phase out of all existing plants, citing concern for global warming. Others have called for a carbon tax and a
requirement of carbon sequestration for all coal power plants.
The EPA published the Clean Air Mercury Rule (CAMR) on March 15, 2005, which included requirements for existing
and new coal-fired power plants to limit the amount of mercury in their flue gas emissions. It is also highly desirable that
coal utilization byproducts are beneficially used, thereby reducing waste products.

Much has and is going on to curb coal-burning emissions including Hg. For example, TOXECON™ is an EPRI-patented
process where sorbents for mercury and other air toxic emissions control are injected into a pulse-jet bag-house that is
installed downstream of the existing particulate control device. The TOXECON™ configuration allows for separate
treatment or disposal of the ash collected in the primary particulate control device. We Energies, the main Wisconsin PUC
and the DoE, under a Clean Coal Power Initiative program, have been working together to design, install, evaluate and
operate TOXECON™ as an integrated emissions control system for mercury and particulate matter from three 90-MW
units at the Presque Isle Power Plant located in Marquette, Michigan. Demonstration of TOXECON™ at the Presque Isle
plant began in January 2006.

Initial parametric results with PAC injection indicated the mercury removal efficiencies were at the project stated goals of
90% mercury removal rates. Parametric and long-term testing continues.
The creation in January 2009 of a Presidential task force (to look at ways to alter the energy direction of the United States
energy providers) favors the trend away from coal-fired power plants. All of this is not taken into account when we review
the Government position on Hg which is based solely on the lessening factor of fluorescent/CFL has in their findings
based solely on a single lamp content of 4mg and a 2.4 mg “content” from energy savings from coal-fired energy
facilities.
Other contributors to confusion with this base rational include:
 The Power Required By A CFL Is Typically 2X What ‘s The Stated “Wattage”. This "Power Factor" Can Negate
A Great Part Of The Savings At The Grid Level (& If Encased In Protective Materials Is Even Worse)
 Ballast-based High-voltage Start-up Fluorescent/CFLs Create A “Harmonic Distortion" Effect By Placing An
Uneven Load On The Grid, Causing Distortions In Power Lines & Stations Causing Inefficiencies & Possible
Brownouts.
Looking at mercury contamination from a worldwide perspective also is somewhat enlightening in that much of the
mercury contamination we are getting is from outside the U.S. and not from coal-burning power plants.

From this review of the Government’s sole justification for its tremendous promotional efforts regarding fluorescent/CFL
lighting, there seem to be a lot of questions raised as to its rational and basis for continuation. Yet, we now need to look at
the “Trail of Mercury” and try to come to grips in our minds what the true “Cost of Mercury” on our lives and world will
have, if we do not curtail the use of this technology that is being sold to us with shortsighted and even myopic vision.
What Is The Whole “Trail Of Hg”?:
When examining the U.S. Government position on justifying Hg in fluorescent/CFL and indeed promoting their sales so
that they will increase exponentially, we have learned that the justification to do this relates solely to the amount of
mercury created by coal-power electricity generating facilities as defined with 1999 data and in comparison with energywasting incandescent lamps (not LEDs). Any sane analysis would have to ask: “…is this the whole picture regarding
contamination, energy consumption, and pollution with regards to the manufacture, transport, use and recycling of
fluorescent/CFL?”. Surely, any complete picture would have to include these factors as well.
Mining Cinnabar & Hg Smelting: Mercury mining is outlawed in the U.S. (Nevada's McDermitt Mine, the last
mercury mine in the U.S., closed in 1990). Indeed the whole topic of mercury mining seems to be quite hidden and
immediately reverts to 3rd World regions with very little information readily available. However, the “Clean, Green
Fluorescent/CFL” technology we are supporting as a nation, brings us to these places, one of the world’s darkest and
dirtiest secrets (from an environmental and work standpoint).
Today, China is the primary supplier (mining/smelting) of mercury and has reopened or newly opened cinnabar mines.
Watch groups report that re-opened mines, existing in highly contaminated regions where pollution levels and disruption
in the bio-sphere are already severe, is now occurring along with the advent of new mines, all to cash in on the huge
manufacturing potential to fuel the world’s needs for fluorescent/CFL lighting as mandated by various laws and
encouraged by various world governments (this is the justification) and the illicit use of mercury in illegal gold mining
(not discussed). It is as if these countries and their politicians supported by their followers have peripheral vision when it
comes to creating pollution, as long as it is not in their backyard. Watch groups point out that these mines:
 Output 55MT of Hg for Fluorescent/CFL In 2004, w/Plans To Double, Triple In Following Years
 Create & Discharge High Levels Of Toxic Dust/Vapors & That Workers Wear No Mask/Protective Clothing
 That There Is No BioSphere “Scrubbing” or Curtailment Efforts Of Mercury Waste As The Raw Cinnabar Is
Mined & Smelted Into Hg & Effluent Wastes Dumped Untreated/Uncontained
 Previously Closed Now Back Open w/Prison Laborers: Mines Were Previously Closed By The Chinese
Government (When Demand Worldwide Was Lower) Due “Massive Regional Pollution” (Citing: Air Pollution,
Dead Rivers, Poisoned Fields & Contaminated People/Deaths)
To assess the impact of the pollution from these mines, the energy expended to operate them and refine mercury from
them, in addition to the regional pollution and toxic mercury poisoning of their employees is beyond the scope of this
paper, but it should be noted that the previously reviewed map of U.S. mercury contamination from outside the U.S.
shows most of the impact on the Western Half of the U.S., as wind currents/jet stream are counter-rotational (from China).

Rising demand is a key metric. With current stockpiles, there is no need for further mining of mercury except for what is
motivating mines in China, which are: a) Illicit gold mining; and b) fluorescent & CFL lighting production. Mercury (Hg)
mining is an important anthropogenic source of atmospheric Hg emissions. The Guizhou Province in Southwestern China
is a region with extensive artisanal mercury mining (AMM), but little Hg emission data from this area is available. Using
a mass balance method, it is estimated emission factors from artisanal mercury mining in Wuchuan mercury mining area
(WMMA) and Gouxi area (GX). Average emission factors were 18.2% in WMMA (ranging from 6.9% to 32.1%) and
9.8% in GX (ranging from 6.6% to 14.5%), respectively, which were 2.2–36.4 times higher than the literature values used
to estimate Hg emission from Hg mining. Furthermore, the average Hg emission factor of AMM in WMMA was much
higher than that in GX, indicating that double condensation processes practiced in GX resulted in higher recoveries and
lower emission factors compared to single condensation process applied in WMMA. Atmospheric Hg emission was
estimated to be 3.7–9.6 metric tons in 2004 for WMMA and 1.3–2.7 metric tons in 2006 for GX, indicating artisanal Hg
mining was an important atmospheric Hg emission source in the study area.
Mercury (Hg) exposure in the population from Wuchuan mercury mining area (WMMA), Guizhou, China, was evaluated
by human hair Hg investigation. Total gaseous mercury (TGM) in the ambient air and Hg in rice were measured to assess
human risk of Hg exposure. High TGM concentrations in the ambient air were found near smelting workshop. Rice not
only contained high total mercury (T-Hg) which ranged from 6.0–113 ng/g, but also contained highly elevated
methylmercury (Me-Hg) which ranged from 3.1–13.4 ng/g. The means of hair T-Hg concentrations were 33.9 µg/g and
21.5 µg/g at YQG and JXC sites, respectively. Residents from other sites also reflected a certain level of Hg exposure.
Age had no significant effect on hair Hg levels, but male had higher hair T-Hg concentrations due to occupational
exposure and also higher Me-Hg levels which might be related to larger amount of rice consumption. Hair may be a useful
tool for monitoring human exposure of Hg vapor in Hg-mining areas. By a preliminary estimation, the inhalation of Hg
polluted air was the main route of inorganic Hg exposure to the smelting workers and vicinal residents; but the population
in the study area was also at a potential risk of Me-Hg exposure via rice intake.
In addition to traditional more modern mining operations seeking mercury, the growth of artisanal or small-scale mining
has resulted in serious mercury pollution issues. While these problems are well studied in much of the world, little has
been written about the state of affairs in PRC China. Estimates indicate in China artisanal mining employs about 6 million
people who often work in deadly conditions, and contributes to environmental degradation on a huge scale. Chinese
artisanal mercury (as well as coal, and gold miners) emit hundreds of tonnes of mercury into the environment annually.
Artisanal gold miners often use muller mills, which amalgamate whole ores and thus increase mercury contamination in
the tailings; more than 14 parts mercury can be lost per part of gold recovered. Many operations do not use retorts, leading
to mercury vapor contamination. In 1997, artisanal and small-scale mining emitted approximately 381 tones of mercury,
of which 226 tones were due to gold mining. The implementation of simple measures, such as providing communities
with accessible education regarding environmental issues, encouraging the use of retorts, and discouraging the
amalgamation of whole ores, would help to mitigate these problems.
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The fishing industry in Lake Baiyangdian, China’s largest natural lake, has suffered from sever mercury pollution.
There is more and more world awareness regarding the danger of mercury mining and smelting operations, and the
remediation of these facilities including potential world Clean-Up Site designations. Without the demand for new mercury

materials as caused by the factors noted above, the world could do without any new mercury mining relying solely on
reserves, hence fluorescent/CFL technology and any other mercury-based lighting technology is a key fundamental
problem in this paradigm, and as such on this basis alone should be questioned regarding any further promotion or massscale production. Should we reach this point then we as a race of people and concerned nations need to help in the cleanup of these cites and regions and the costs associated. Well, one asks, how are we doing on the clean-upof mercury mines
in the U.S. since 1990, let alone what we are causing in China?
The Associated press did a recent survey and found we have not been doing much at all, and that the abandoned mercury
mines here, for example in Oregon and California, leak substantial quantities of mercury into the biosphere.

The AP's review also found that the government is often loathe to assume cleanup costs and risk litigation from a failed
project.Mercury from mine waste travels up the food chain through bacteria, which converts it to methylmercury — a
potent toxin. The federal government calls methylmercury one of the nation's most serious hazardous waste problems
Manufacturing Fluorescent/CFL: Manufacturing of CFLs is almost entirely done in China. As we have noted
previously, manufacturing of these devices takes significantly more energy when compared to incandescent or LEDs. In
fact, the manufacturing energy to make a single CFL requires 1.7kW of power to make where an incandescent bulb takes
0.3kW to make. So, for each CFL it takes ~6X more energy to make. This however, is a minor problem when compared to
what else is taking place in China’s CFL factories. The following are Factory Results found by an inter-agency group
affiliated with PRC China’s Health Ministry:






Nanhai Feiyang Tests Found 68 of 72 Workers Badly Poisoned They Required Hospitalization
Jinzhou Factory: 121 Of 123 Had Excessive Hg Levels (150X The “Accepted Standard”)
Anyang Factory: 35% Of Workers Suffered Hg Poisoning
Industrial Discharge Goes Straight Into Water Supply
18 Shanghai CFL Factories = Hg Levels “Above Health Dept Limits”

Obtaining pictures of any fluorescent tube or CFL manufacturing center is difficult. It seems the whole section from
mining to manufacturing then jumping to recycling and disposal is information that is not freely available to the public at
large. You always see great advertisements featuring perfectly working finished products that are Green, Environmentally
Safe and highly conducive to our well-being.
EPA is reporting that 2007 sales for Energy Star compact fluorescent light bulbs (CFLs) nearly doubled from 2006, and
these sales accounted for approximately 20 percent of the U.S. light bulb market. The total 2007 Energy Star CFL sales
was approximately 290 million bulbs, and EPA attributes the increase to education provided by retail partners including
Walmart, Lowes, Home Depot, Costco, Menards, Ace Hardware and Sams Club. The EPA notes that: “CFLs use about 75
percent less energy and last up to ten times longer than incandescent bulbs. EPA qualified CFLs have a minimum lifetime
of 6,000 hours, and one bulb can save over $30 in energy costs. They also contain traces of mercury, meaning they must
be properly disposed”. “More and more Americans are seeing the light—that protecting the environment, while saving
money, is as easy as changing a bulb,” said EPA Administrator Stephen L. Johnson. “Together, we are brightening our
country’s future, one Energy Star CFL at a time.”
Indeed the EPA is so pleased with its success, that with the DOE named Technical Consumer Products, Inc (TCP) the:
“2009 ENERGYSTAR® Partner of the Year” (center picture below) for its work in producing CFL and fluorescent tubes
for various brand name companies under private label agreements.

TCP manufactures nearly 1.4 million energy-saving compact fluorescent/CFLs every day, accounting for the majority of
the CFLs sold in the U.S. TCP proudly asserts and the U.S. Government agrees those numbers also equal an annual
reduction in carbon dioxide emissions of more than 118 million pounds. To handle the continuing growth that comes with
being the top brand, TCP moved into a new 154,000-square-foot global headquarters in May 2007. The Ohio-based
facility has a two-story office space, warehouse, distribution center, product testing labs and a customer service call

center. TCP also recently relocated its West Coast distribution center to Stockton, Calif., to better accommodate
customers in 11 western states. That new distribution center is scheduled to bring as many as 30 new jobs. TCP is also the
proud recipient of the Ohio Department of Health (ODH) award for the fifth-annual “Healthy Ohio-Healthy Worksite” for
its Ohio facility (see picture of award below):

TCP is also proud to be involved in the EcoZone® Green Schools Initiative, teaming up with EcoZone Media and CBS to
launch a new program entitled the “EcoZone Green Schools Initiative”. One winning school in each targeted city will
receive a green makeover valued at approximately $250,000 in TCP products and services and overseen by a professional
“green schools coach.”
It should be noted that TCP does no manufacturing here in the U.S. , of course, that is all off-loaded to China. In addition,
there is a country-wide program going on to keep mercury out of schools and teach the danger of this element, so while
very much aware of mercury toxicity – especially in schools – we are outfitting schools with very breakable
fluorescent/CFL lighting that contains this material.

Use Of Fluorescent/CFL Lighting: Finally after we, the public or commercial/institutional buyer, buys this type of
lighting, we can start to enjoy the use of it and feel good that we are reducing energy consumption hence global warming
by doing our part. Of course we look for rebates, tax incentives, reduced, subsidized and/or augmented pricing of these
items, we buy them, and bring them home. Then what appears to happen is, no one seems to like them or at least only a
small percentage no matter how much the Government is promoting them and subsidizing their sale.
If all works out, we become more and more accustomed to them and complacent regarding the mercury in them, until at
the end of life we can go forward and throw them away or better yet recycle the fluorescent/CFL as required more and
more by law throughout the U.S. and highly promoted by the DoE and this industry. The disposal of phosphor and
particularly the toxic mercury in these products is an undeniable environmental issue. Governmental regulations in many
areas require special disposal of fluorescent lamps separate from general and household wastes. For large commercial or
industrial users of fluorescent lights, recycling services are available in many nations, and may be required by regulation.

In some areas, recycling is also available to consumers. The need for a recycling infrastructure is hand-in-hand an issue
with instituting proposed bans of incandescent bulbs.
Mercury-free discharge lamps have considerably lower production of visible light, about half; mercury remains an
essential component of fluorescent lamps. Only a few tenths of a milligram of mercury are required to maintain the
vapor, but lamps must include more mercury to compensate for the part of mercury absorbed by internal parts of the lamp
and no longer available to maintain the arc. Hence the content of mercury goes hand-in-hand with the lifetime of the
device. This is a balancing act as part of the justification for fluorescent/CFL is their lifetime, which in reality is far fewer
hours than advertised and if this decreases further, the value of this argument diminishes.
The amount of mercury in a fluorescent lamp varies from 4+ to 46 mg, depending on lamp size and age. A typical 2006era 4 ft (122 cm) T-12 fluorescent lamp (i.e., F32T12) contains about 12 milligrams of mercury. In early 2007, the
National Electrical Manufacturers Association in the US announced that "Under voluntary commitment, effective April
15, 2007, participating manufacturers will cap the total mercury content in CFLs under 25 watts at 5 milligrams (mg) per
unit. CFLs that use 25 to 40 watts of electricity will have total mercury content capped at 6 mg per unit.” However, it is
now know that these “caps” are more like “goals” and in most cases have not been attained nor are they routinely
observed throughout the manufacturing processes in China nor are they tested for once these products are made and
shipped.
In March of 2007, Brandy Bridges, a mother in the town of Prospect, Maine, heard the publicity about the new energysaver light bulbs and went out and purchased two dozen of the CFLs for the family home. While installing one in her
young daughter's bedroom, Bridges accidentally broke the new CFL bulb, which shattered and fell to the carpet.
Remembering that the bulbs contained a trace amount of mercury, she called around for advice, eventually hitting the
Maine Department of Environmental Protection (DEP) who suggested she call in a hazardous waste crew. When the
hazard contractor quoted $2,000 to clean the bedroom, Bridges decided simply to seal off the room and make her daughter
sleep elsewhere in the house while the issue was sorted out.

Brandy Bridges of Prospect, Maine, shows a newspaper insert promoting the type of CFL bulbs that caused elevated levels of mercury in her home (photo: Ellison American)

Elizabeth Doermann of Vanderbilt, Tenn., had a similar experience. After her CFL bulb broke – because the cat knocked
over a lamp – she didn't call Home Depot. Instead, she did what she had always done when old-fashioned incandescent
bulbs had broken. She vacuumed up the mess. Only then did she learn about the mercury hazard. "If I had known it had
mercury in it, I would have been a lot more careful," she told the Tennessean. "I wouldn't have vacuumed it up. That blew
the mercury probably all through the house." The warnings on the packages of some of the new bulbs are in fine print –
hard to read. They are also voluntary, with many bulbs being sold and distributed with no disposal warnings at all.
Charmain Miles of Toronto, Canada, had another frightening experience with a CFL bulb. Last month she smelled smoke
on the second floor of her home, only to discover it was emanating from a new energy-efficient bulb. "I was horrified,"
she told a local TV station. "I went through every place upstairs and took out every bulb." The bulb had been placed in a
track-lighting fixture. Though the bulb contained no warning about such fixtures, it turns out CFLs are not for use in track,
recessed or dimmer fixtures.
As an outcome of Brandy Bridges dilemma, the Maine DEP called in its own science team to run some experiments on
broken CFLs. The DEP team smashed dozens of bulbs in a series of tests to see just how much mercury they emitted, and

how much was left in the environment after various clean-up scenarios were tried. The experiments were conducted over
bare floors, and carpeted floors. The study team reported back in February 2008, and the findings of this 160 page report
(http://www.maine.gov/dep/rwm/homeowner/cflreport.htm) have only barely rippled and reverberated throughout the
U.S. for some “unknown reason”?
 "Mercury concentration in the study room air often exceeds the Maine Ambient Air Guideline (MAAG) of 300
nanograms per cubic meter (ng/m3) for some period of time, with short excursions over 25,000 ng/m3, sometimes
over 50,000 ng/m3, and possibly over 100,000 ng/m3 from the breakage of a single compact fluorescent lamp,"
the report confirms.
That's up to 300 times higher than the recommended safe level of inhalable mercury vapor from just one CFL. Yet
Government and industry insist that: "The amount inside an individual lamp is not large enough to pose a hazard to users."
 When Maine DEP scientists went back to Brandy Bridges' house some three months after the breakage, they
found mercury contamination in the bedroom was still as high as 2000ng/m3 – three months later and despite
following all the cleanup recommendations.
 In the end, the DEP ripped out her carpet and disposed of it as toxic waste. According to the DEP scientific study,
while the 300ng/m3 limit is the maximum allowable daily dose of mercury for the sake of legislation, there is in
fact no known safe level for mercury exposure.
 "The Maine Ambient Air Guideline (MAAG) of 300ng/m3 is identical to the EPA reference concentration (RfC),
which is designed to protect against chronic exposure. The RfC is based on a number of occupational studies, in
which tremor, fine motor deficits, electroencephalography (EEG) and autonomic nervous system abnormalities,
and cognitive deficits were observed.
 "A no-effect level (the level at which no adverse affects are observed) was not identified in these studies."
To make matters worse, scientists believe the 300ng/m3 limit may not protect children or infants:
 "Sensitive populations are of particular concern with mercury exposures for a number of reasons. Mercury
exposures have serious impacts on fetal and infant brain development. Elemental mercury can cross the placenta
from a mother to fetus. For these reasons, acute peaks could be particularly problematic during pregnancy. Infants
and toddlers have much more vulnerable brains.
 "Neurotoxicants identified in adults may have different and more severe effects in developing organisms. Infants
and toddlers also have a much higher rate of respiration than adults. Therefore they have a higher exposure to
similar concentrations. They also are lower to the floor and therefore closer to the source of the exposure and
presumably more apt to obtain a concentrated dose of mercury.
 "Elderly and unhealthy individuals may already be at comprised health and be more susceptible to mercury effects
than a healthy individual. For example, mercury does kidney damage which could exacerbate an already existing
kidney disease."
Additionally, pregnant women exposed to a broken CFL light bulb could literally destroy their baby, in the wrong
circumstances:
 "It is well established that the developing organism may be much more sensitive than the adult to neurotoxic
agents," reports Maine's DEP study. "For example, methylmercury exposure can produce devastating effects in
the fetus, including cerebral palsy, blindness, deafness, and even death, while producing no or minimal effects in
the mother."
The Maine study is believed to be the first of its kind, and it was only published in February this year. On its own website,
the EPA says it is now undertaking a "full review" of the Maine study with a view to updating its own recommendations
on how to deal with CFL breakages in the home. It's not as if the EPA was not already taking some actions on the subject.
"Never wash clothing or other items that have come in direct contact with mercury in a washing machine, because
mercury may contaminate the machine and/or pollute sewage. Clothing that has come into direct contact with mercury
should be discarded," warns the EPA. By "direct contact," the EPA is referring to clothes you were wearing if you happen
to break a bulb while installing it, or if you were underneath it when it broke. If that happens, your clothes must be thrown

out, in a sealed plastic bag, immediately. If you attempt to clean up the broken light bulb, you can keep the clothes you are
wearing, but only if they don't come into direct contact with light bulb fragments or powder. Those clothes can be washed,
but should be done so separately from other clothes.
“It is vital that your skin does not come into contact with the residue. Never walk around if your shoes might be
contaminated with mercury. Contaminated clothing can also spread mercury around," warns the EPA. Another no-no is
vacuuming. Although it might suck up glass fragments and powder residues, the mercury vapor molecules are so small the
vacuum cleaner spits them back out through the exhaust into the whole atmosphere of the house, dramatically increasing
the area of mercury contamination. Additionally, "agitating" the carpet via vacuuming or sweeping or even walking or
playing on it throws more mercury back into the air and into your lungs. "Never use a vacuum cleaner to clean up
mercury," says the EPA. "The vacuum will put mercury into the air and increase exposure."
The Maine DEP study found there were three crucial areas of mercury exposure from a broken bulb:
 "This study identified several potential exposures from the breakage of a CFL. The first is the air concentration
from the initial break and cleanup. The next is the source left in the flooring surface. This ongoing emission
affects both those using the surface in close contact and sometimes those more distant from the flooring,
especially when the floor is agitated. The final piece is the emissions from the broken lamp debris once cleaned
up. The three different potential mercury exposures each impact guidance for appropriate handling of a broken
CFL."
The report also noted that following official clean-up guidelines was still not good enough to eliminate the pollution.
 "Although following the pre-study cleanup guidance produces visibly clean flooring surfaces for both wood and
carpets (shag and short nap), all types of flooring surfaces tested can retain mercury sources even when visibly
clean. Flooring surfaces, once visibly clean, can emit mercury immediately at the source that can be greater than
50,000ng/m3. Flooring surfaces that still contain mercury sources emit more mercury when agitated than when
not agitated.
 "This mercury source in the carpeting has particular significance for children rolling around on a floor, babies
crawling, or non mobile infants placed on the floor.
 "Cleaning up a broken CFL by vacuuming up the smaller debris particles in an un-vented room can elevate
mercury concentrations over the MAAG in the room and it can linger at these levels for hours. Vacuuming tends
to mix the air within the room such that the one foot and five foot heights are similar immediately after
vacuuming. A vacuum can become contaminated by mercury such that it cannot be easily decontaminated.
Vacuuming a carpet where a lamp has broken and been visibly cleaned up, even weeks after the cleanup, can
elevate the mercury readings over the MAAG in an un-vented room."
In fact, the data showed that three weeks after the breakage had been cleaned to EPA standards, one vacuuming could
send mercury levels in the room back up to 12 times higher than the maximum safe level, and keep them there for hours –
cold comfort if you have kids in your house, and a major risk to your vacuum cleaner.
Additionally (and this is why carpets have to be destroyed), the scientific team repeatedly vacuumed carpets where bulbs
had broken, to see if vacuuming did eliminate the residue. They found that even after several attempts, the mercury was
still trapped in the carpet fibers. To make matters worse, some of the vacuum cleaners were so contaminated that cleaning
them was impossible, meaning not only was the carpet over and out, so was the vacuum cleaner.
Then there's the problem of what to do with the toxic waste.
Many more ignorant instructions still are used throughout the world, such as the following: "If your fluorescent lamp
breaks, your greatest risk is being cut by broken glass. As a precaution, we advise you to wear gloves when handling the
broken lamp and open doors and windows to ventilate the room. Put the broken pieces in a plastic bag then wrap with
paper to prevent cuts. Wipe the area with a damp paper towel to pick up any smaller shards of glass, powder or liquid.
Dispose of the paper towels, gloves and any cloths used to clean the area by placing in a plastic bag with your household
rubbish," recommends the New Zealand government.

But the most up to date safety studies found by this position paper here in the U.S. says plastic bags are next to useless for
containing a broken CFL bulb: "Double re-sealable polyethylene bags…did not appear to retard the migration of mercury
adequately to maintain room air concentrations below the MAAG… The significance of this issue is that cleanup material
may remain in the home for some period of time and/or be transported inside a closed vehicle, exposing occupants to
avoidable mercury vapors when improperly contained," report the Maine scientists.
The best method of containing bulb waste is inside a glass jar with a hermetic seal. It should also be noted that, plastic
jars, like large peanut butter containers with screw top lids were little better than plastic bags, also failing to prevent
mercury vapor from leaking into the house. The scientific experiments proved that debris "sealed inside two polyethylene
plastic bags and then placed in a clean room", sent atmospheric mercury levels up to more than three times the maximum
allowable limit, for more than eight hours – the mercury vapor simply leached out of the bags into the air.
 "Of the 12 different types of containers tested during the 23 different tests, the plastic bag was found to be the
worst choice for containing mercury emissions. Based upon this study, the DEP now suggests that a glass
container with metal screw lid with a gum seal be used to contain debris."
All of which means the current disposal advice given by a variety of domestic and worldwide agencies is dangerously
faulty, based on the most recent scientific studies. If a bulb breaks, disposing of it in two plastic bags will not prevent it
from poisoning your house. Only a glass jar with a hermetically sealed screw-top lid is safe enough to hold the debris.
The study is clear, it is possible that one single "spike" dose of mercury could be enough to damage a baby or a child's
brain, even if there is no further ongoing exposure. With the experiments showing a 20 watt CFL (equivalent to 100 watts
ordinary) bulb can produce a spike of 100,000ng/m3 of air, which is 300 times the recommended allowable maximum,
this could be a major safety problem with making CFLs the “light of choice” while we are bouncing along banning
incandescents and not racing to realize more quickly LEDs.
 "An important issue for which there are no data is the relative importance of a short spike in exposure versus a
longer-term lower exposure in producing toxicity," says the Maine report. "The U.S. EPA considers that a single
exposure may be sufficient to produce effects in a developing organism because of the recognition of potential
critical windows of vulnerability. This implies that any exposure over an accepted toxicity value is potentially
cause for concern, since a single exposure may produce a perturbation in a single or multiple processes in discrete
brain areas, depending on the developmental stage of the exposure. Any such perturbations may have
"downstream" consequences: if A doesn't happen, then B and C cannot happen in a normal manner.
 "Repeated exposures would presumably increase the probability of untoward consequences. In addition, the
relative risk of various exposure metrics is unknown: whether the greatest risk is posed by short-term higher level
peak exposures or by the total area under the curve including higher and lower exposures."
To further muddy the waters, the scientists note that the mercury contamination was considerably worse – nearly double
in fact – at summertime temperatures (32°C) than winter (23°C).
To put the exposure in perspective, a study of workers who had been exposed on a regular basis to 33,000ng/m3 of
mercury (roughly a third of the 100,000ng/m3 peak caused by a broken bulb), and compared in a neurological test to a
control group of 70 unexposed people, found they scored worse on "mental arithmetic, 2-digit search, switching attention,
visual choice reaction time and finger tapping".
A similar study of dentists, where the atmospheric readings in their offices were 16,000ng/m3, found similar drops in
mental capacity.
As a result of the Maine scientific study on CFL breakages, major changes have been made in recommendations around
the use of CFL light bulbs. For a start, the study recommended ripping out carpets exposed to a broken CFL bulb, in order
to protect the health of pregnant women, infants, children and the elderly or infirm:
 "Mercury sources left in the carpets, the mercury levels in the air that this can cause in certain circumstances, and
the potential to irreversibly contaminate the vacuum are all factors that point toward removal of the carpet section
where the lamp has broken. This is the easiest and surest means of eliminating the mercury source that remains in

the carpet. We realize this is unpleasant and could be the source of controversy. However, it seems the surest
means of eliminating avoidable mercury exposure."
Formally, they reported, homeowners should be strongly encouraged to arrange the "removal of carpeting sections where
breakage has occurred as a precaution in some situations, particularly in homes with infants, small children or pregnant
women."
Sadly for homeowners, it also appears that insurance companies won't be covering the cost of replacing your carpet if a
new energy-saver bulb breaks. You're on your own and it could cost thousands of dollars. Nonetheless, that's now the
official recommendation in Maine, and may become the national standard in the U.S.
If a mercury bulb breaks in your house, U.S. officials now recommend opening windows immediately and evacuating the
room behind closed doors for 15 minutes before attempting to clean up (if you leave it too long after that, however, the
mercury can penetrate more of the surrounding area).
 "In addition, data from this study suggest that venting should continue for several hours after a lamp cleanup to be
conservative."
In other words, be prepared to leave your windows open, even in winter, for up to six hours to allow as much mercury
vapor to dissipate as possible. And even if you do, it still won't be enough to clear the air. Additionally, the Maine state
government is now officially recommending that CFL bulbs are NOT used over carpeted areas, or where children play.
Formally, the guidelines are that "homeowners consider not utilizing fluorescent lamps in situations where they could
easily be broken, in bedrooms used by infants, small children or pregnant women, or over carpets in rooms frequented by
infants, small children or pregnant women."
"If clothing or bedding materials come in direct contact with broken glass or mercury-containing powder from inside the
bulb that may stick to the fabric, the clothing or bedding should be thrown away," warns the US EPA.
 Due to Hg U.S. authorities don't recommend use in children's rooms or over carpeted areas because of toxic
hazard
 Damage to houses. Despite Government assurances, the latest scientific tests in the U.S. prove the mercury in one
broken bulb can irreparably contaminate a carpet. In the US insurance companies are refusing to cover the cost of
replacing carpets
 Fire risk. It is normal for CFL bulbs to physically burn up at the end of their natural life. Although rare, in some
cases this has led to house fires
 Toxic smoke. The burnt plastic and gases emitted when lights burn out are carcinogenic
 Lifespan. Although many bulbs claim 6,000 hours (five years' use) or greater, this is based on ideal laboratory
conditions. Some bulbs have died within 12 months in household use
 RF Interference. Household CFLs are widely known to cause interference to wireless networks, electronic
appliances, hot water cylinders and cordless phones

State Of Maine DEP Revised Cleanup Guidance
Page 1 of 1
What if I accidentally break a fluorescent lamp in my home? The lamp contains a small amount of mercury, but you can clean this up
yourself if you do the following:
• Do not use a vacuum cleaner to clean up the breakage. This will spread the mercury vapor and dust throughout the area and could potentially
contaminate the vacuum.

The Maine DEP Study is crucial, yet let’s not forget that it covers only CFLs, which are “low mercury content” devices,
yet found from their study that CFL Hg content ranged (0.9 to 18mg) and that it only considers CFLs not fluorescent tubes
that contain many times more Hg.
One CFL Break = Hg Vapor Levels 300X Excess Of EPA “Safe For Prolonged Exposure” Specify: a) Non-Residential
w/Ambient Hg Vapor ≥ 3000ng/m3 The Site Is Deemed "Unrecoverable" (Per CDC Reporting) & Shut Permanently & b)
Residential Is: 1000ng/m3, Due To “Higher Lengths Of Time People Spend At Home”.
It also must be understood that in this critical equation that Hg is a highly poisonous neurotoxin that bioaccumulates.
Here again, using actual EPA information, one paragraph tells a very large point of discussion that should never be
omitted from any discussion regarding the viability of this technology and our support for it:

Investigate Magazine, interviewed Brandy Bridges about her experience, which is worth reading:

THE WOMAN WHO CHANGED THE WORLD
THE BRANDY BRIDGES STORY From Investigate Magazine
American mother Brandy Bridges dropped a light bulb, and the scientific ripples from her experience have gone right around the world, sparking a
discovery that CFL bulbs are not safe if they're broken or cracked. IAN WISHART interviewed Bridges from her home in Prospect, Maine, about the day she
dropped the bulb and made a phone call to the Department of Environmental Protection (DEP)
BRANDY: First they recommended I have it professionally cleaned, because that was their protocol, and then when I went to the papers with that information
they completely changed their protocol to say that people could clean it themselves with just paper and duct tape. I obviously didn't do that. I sealed the room

For the Maine study, researchers shattered 65 CFLs to test air quality and cleanup methods. They found that, in many
cases, immediately after the bulb was broken - and sometimes even after a cleanup was attempted - levels of mercury
vapor exceeded federal guidelines for chronic exposure by as much as 100 times. There is no federal guideline for acute
exposure. Some states, including Maine, use the chronic exposure level as their overall standard, while others, such as
California, have chosen higher levels for acute exposure. Still, the mercury vapor released by the bulbs in the Maine study
exceeded even those higher levels.

 "We found some very high levels [of mercury] even after we tried a number of cleanup techniques," said Mark
Hyland, director of Maine's Bureau of Remediation and Waste Management. He said levels were the lowest if the
room was well ventilated after breakage.
Mercury Vapour (From Government of Western Australia)
As a liquid, mercury gives off small amounts of vapour. These vapours however, can be many hundreds of times over the occupational safety limit.
At 20°C the vapour pressures is 0.00016 kPa, whichis sufficient to support a saturation vapour concentration of 13 mg/m3, which is 520 times over
the Exposure Standard which is 0.025 mg/m3 (TWA). This Exposure Standard is among some of the lowest values allocated, even lower than lead
by a factor of six times. The reason for this is the body is only able to eliminate mercury in very small amounts at a time relative to the ease it can
be absorbed. It is known that about 80% of the vapour is absorbed as it is inhaled, and therefore it doesn’t take much before it starts to accumulate
to a point where symptoms of poisoning will occur. The amount of mercury vapour in air is also dependent
on temperature. If the temperature rises by 10° to 30°C, the vapour pressure will approximately double leading to a concentration of 30 mg/m3
mercury in air or some 1200 times over the limit. Spillages onto hot surfaces, or heating mercury as in a fire situation, can therefore produce
vapour concentrations which are extremely hazardous. Inhalation of mercury vapour is the most common form of poisoning. The effects will
depend on the degree of exposure, with the first sign usually being the loss of fine control of the hands. This can progress to tremors of the fingers,
then the hand, arms, face, including the eyelids. In extreme cases these tremors can become so violent the patient needs to be strapped into their
beds. Speech becomes quick, jerky and hard to listen to, while the handwriting becomes illegible. The whole range of symptoms may include:
body tremors; speech difficulty; headache; fatigue; weakness; excessive saliva; bad breath; infected gums; loose teeth; painful chewing; metallic
taste; diarrhea; indigestion; loss of appetite; loss of weight; insomnia; coughing; chest and nasal congestion; skin rashes; kidney failure; restriction
of the visual fields of the eyes; death. It also has increasing effects on the personality, as manifested by: excessive shyness; depression; irritability;
indecision; memory loss; resentment of criticism.

The mercury in lamps is invisible and volatile. But airborne mercury is deposited on land and in the water. A toxic form
of the metal known as methylmercury can accumulate in fish and shellfish. At very high levels, mercury exposure can
damage the brain, heart, kidneys, lungs and immune system. At lower levels of exposure - levels that can be produced by
eating fish and shellfish - mercury can impair development in fetuses, babies and children. The EPA has placed standard
fluorescent/CFL into a category of hazardous waste known as “universal waste”. Compared to other types of hazardous
waste, “universal waste” entails less stringent standards for storing, transporting and collecting wastes. Other types of
lamps - including high-intensity discharge and neon – that also contain mercury are also classified as universal waste.
Although it is the federal government that classifies used lamps as hazardous waste, the rules governing spent lamps do
not come from Washington. "The waste regulations are at the state level," says Hugh Davis, chief of the Waste Treatment
Branch in the EPA Office of Solid Waste. "Frequently there are even county regulations." Because the laws governing
lamp disposal vary across the country, experts caution facility executives to know the law in the areas where they have
facilities. “Eight states, including New York and California, have extremely rigid rules and do not (knowingly) allow any
lamps containing mercury into landfills”, says Paul Abernathy, executive director of the Association of Lighting and
Mercury Recyclers (ALMR). Other states may allow disposal of lamps with small amounts of mercury, known as “lowmercury lamps”. Those states, in general, use EPA's Toxicity Characteristic Leaching Procedure (TCLP) test, which was
developed in 1990 to identify hazardous waste and is now used to determine whether a mercury-containing lamp is
classified as hazardous. "The best place to start is always with the state," says Davis.

End-Of-Life Re-Cycling Fluorescent/CFL: On July 6, 1999, the US EPA published in the Federal Register (40 CFR
Parts 260, 261, 264, 265, 268, 270 and 273) - "Hazardous Waste Management System; Modification of the Hazardous

Waste Program; Hazardous Waste Lamps; Final Rule". This added hazardous waste lamps to the federal list of universal
wastes (UW) regulated under the Resource Conservation and Recovery Act (RCRA) and was effective on January 6,
2000. With the Universal Waste Rule, Generators, Small Quantity Handlers and Transporters cannot dispose of deemed
hazardous in municipal landfills, and must either (a) manage them as a fully regulated hazardous waste with all the RCRA
requirements and a Hazardous Waste manifest, or (b) recycle them at a permitted Destination Facility with reduced
requirements and use of a Bill of Lading.
NPR affiliate KCRW in Santa Monica California reports that: “Mercury is poisonous, but it's also a necessary part of
compact fluorescent bulbs (CFLs). An estimated 150 million CFLs sold in the United States in 2006 and with Wal-Mart
alone hoping to sell 100 million in 2007, and most are ending up in garbage dumps. Only 2% of CFLs are recycled in the
U.S. Most of the 98 percent of CFLs that are discarded gets smashed en route to landfills and incinerators in packer
trucks, releasing mercury vapors that are inhaled by trash collectors and escape into the air to settle out and be washed
into our streams and rivers. The residue in landfills forms methyl mercury gas, which is especially toxic.”.

First on the agenda should be a comprehensive recycling plan, infrastructure and educational system, rather than the
promotion and proliferation of fluorescent/CFLs on a national and world-wide scale. “The cart before the horse? The tail
wagging the dog?”: Is this what the DoE is doing? Have we proved that we have an incumbent, unified and easily used
system for the disposal and/or recycling of fluorescent/CFL waste? The investigation for this paper shows that we have a
rather disparate and non-uniform system that is not very effective. For this industrial and consumer buyers/users of
fluorescent/CFL technology, they find the current system: difficult to understand, expensive, and continue to wonder is it
worth it.
Why does it cost money to recycle lamps when paper, glass and other items can be recycled for free? Why risk damage to
the environment that will cause health problems for people, risk fines and potentially expensive clean-up costs. In partial
answer, the EPA recognizes that the mercury in fluorescent/CFL and other mercury-operable lighting such as HID, is an
environmental problem along with the “e-waste” that is contained in their ballasts. It is also noted that the cost of
recycling is a genuine cost as the recovered mercury doesn't come close to covering the costs (of recycling). Although
lamp-disposal options vary by state, industry and environmental experts agree that the best choice is to achieve a high
level of recycling to deal with this “problem”. Although these lamps have been around for years the recycling of them to
date has not been very successful at all. NPR says that only 2% of CFLs are recycled. Industrial companies that use
fluorescents do better, but far from a homerun. No current or 2008 percentage of success has been found for this report.
The Association of Lighting and Mercury Recyclers (ALMR), along with the Solid Waste Association of North America
(SWANA) and the National Electrical Manufacturers Association (NEMA) are thought to be working on this but no
recent reporting has been found.
The recycling rate for businesses is thought to be a little under 30 percent, according to the National Electrical
Manufacturers Association (NEMA). In 2004, approximately 670 million lamps were used in the United States, of which

525 million were used by businesses and other institutions, say NEMA statistics. Still, the business recycling rate is higher
than the national recycling rate of 23.3 percent in 2004, which includes residential use. When it comes time to choose a
recycling method, ALMR reports that facility executives have several options:
 Pick-Up Services: “The most common are pick-up services”, says Scott Beierwaltes, President of Air Cycle
Corp., which offers a lamp recycling service and a lamp crushing system. The used lamps are packed into boxes
or fiber drums, and a pick-up is scheduled with a recycling service. “While this method is relatively inexpensive
[adds expense], it requires facility executives to store the spent lamps, which they can do for up to a year without
a permit”, Abernathy says. “As gas prices continue to rise, facility executives may find the most savings with this
option, especially if they allow lamps to accumulate as long as possible and ship as many lamps as they can in one
pick-up”, says John McShane, General Manager, national electronics recycling group for Onyx Environmental
Services.
 Use Pre-Paid Recycling Containers: Facility executives purchase the containers, pack up spent lamps and ship
them to a recycler. While this is generally a more expensive choice, it eliminates the need for storage space, as a
facility can ship used lamps immediately. The benefit to this method, says McShane, is convenience.
 Crushing: A facility may also have the option of crushing lamps using a controlled emissions lamp crushing
system before passing them on to a recycling company. According to Beierwaltes, crushing lamps can reduce
their volume by about 80 percent, reducing the amount of storage space necessary and possibly reducing
transportation costs. Crushing, says EPA's Davis, is "extremely convenient. It can enhance recycling. "It's
important for facility executives to understand that the crushers are regulated at the state level. In some
jurisdictions they cannot be used," says Davis. The reason is that some crushers have been shown to release
mercury. "That is something we are concerned about, particularly if they are used indoors," says Davis.
Our EPA studied crushers made several years ago and is preparing to issue a report with recommendations for the use of
crushers sometime in the future. Although manufacturers have improved their products there is a high level of leakage
with some models and oversight from regulatory agencies can be quite thin. Generally, recyclers are regulated at the state
level. For those that use crushing services, those services that are reputable should be quite candid regarding their
compliance record of the recycling facility. The recycler should have documentation to track a lamp from the time it is
sent to the recycling facility to the point residuals from the spent lamps are shipped out.
Various regulations by state are outlined as follows:
(“same” means the state policy is the same as the federal policy)
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Same

Crushing by generator requires prior

per month (55 pounds)
Kentucky

Same

facility or state equivalent

approval, and crushed waste cannot be
UW.

Louisiana

Same

Waste must go to RCRA Sub-C

Same

Same

facility or state equivalent
Maine

No CESQG exemption

Waste must be recycled

No

Same

Maryland

CESQGs are considered small

MSWF are prohibited from

Same

Allows crushing by generator as UW,

quantity generators if the amount

accepting any HW, including

provided the requirements of Code of

of HW is less than 100kg per

from SQGs.

Maryland Regulations 26.13.10.15B(3)

month and less than 1kg acute

are met.

HW per month. SQGs may not

Therefore all hazardous lamps

accumulate more than these

must go to destination facilities

amounts at any time.
Massachusetts

Michigan

Regulates Very Small Quantity

Waste must go to RCRA Sub-C

Generators more stringently than

facility or state equivalent, or

CESQGs

another generator

Same

Waste must go to RCRA Sub-C

Same

Crushing allowed for CESQGs, other
generators require permit

Same

No crushing without treatment permit.

Waste must go to RCRA Sub-C

No, waste cannot be declared

Crushing by generator requires permit

facility or state equivalent

non-hazardous.

facility or state licensed
MSWLF
Minnesota

No CESQG exemption

recycler
Mississippi

Same

same

Same

Crushing by generator allowed as UW

under specific technology based
approval after testing.
Missouri

No CESQG exemption

same

Same

No crushing

Montana

Same

same

Same

Crushing by generator allowed as UW

Nebraska

Same

same

Same

Same

Nevada

No CESQG exemption

same

Same

Same

New Hampshire

Same

Waste must go to RCRA Sub-C

Same

No crushing

New Jersey

Same

facility or state equivalent
same

Same

Crushing by generator allowed, third
parties need Class D recycling center
approval from New Jersey Department
of Environmental Protection as well as
air pollution permit.

New Mexico

Same

same

Same

Same

New York

No CESQG exemption - Small

Waste must go to RCRA Sub-C

No-all lamps with mercury

DTC same as fed.

business exemption if less than

facility or other permitted

added are H.W.

100 employees and less than 15

facility

Requires UW lamp shipments >500

lamps per month

lbs. to be carried by permitted HW
transporter

North Carolina

Same

Waste must go to RCRA Sub-C

Same

Same

Same

Same

Same

Same as federal, defines lamps as

facility or state equivalent
North Dakota

Same

Waste must go to RCRA Sub-C
facility or state equivalent

Ohio

All business lamps are regulated,

Waste must go to RCRA Sub-C

regardless of size of business or

facility or state equivalent

"spent materials", crushing by

how many lamps.

generator allowed, then manage as a
HW

Oklahoma

Same

Waste must go to RCRA Sub-C

Same

Same

Same

Same

Same

Same

facility or state equivalent
Oregon

Same

Waste may go to MSWLF if
there is no local ban on lamp
disposal

Pennsylvania

Same

Waste must go to RCRA Sub-C
facility or state equivalent

Puerto Rico

Same

same

Same

Same

Rhode Island

No CESQG exemption

Waste must go to RCRA Sub-C

No, waste cannot be declared

Same

facility or state equivalent

non-hazardous after 7/05.
Until 7/05, only if generator
has specific test data that the
lamps pass TCLP.

South Carolina

Same

same

Same

Same

South Dakota

Same

Waste must go to RCRA Sub-C

Same

Same

Tennessee

Exemption only for <15 lamps per

Waste must go to RCRA Sub-C

Same

Crushing allowed by generator with pre

month

facility

facility or state equivalent
approval, for volume reduction only,
with monitoring and training.
Texas

Same

same

Same

Crushing by generator allowed as UW

United States

Same

same

Same

Same

Waste must go to RCRA Sub-C

Same

Same

Waste must go to RCRA Sub-C

No, in addition, mercury-

Same

facility or state equivalent

containing lamps, which are

Virgin Islands
Utah

Same

facility or state equivalent
Vermont

No CESQG exemption

labeled with “Hg” or other
mercury identifier, are
banned from landfill disposal
regardless of mercury

content.
Virginia

Same

Waste may go to MSWLF only

Same

with written permission of

Crushing by generator allowed as UW,
only if followed by recycling

landfill and the Virginia
Department of Environmental
Quality.
Washington

Same

Waste may go to MSWLF if

Same

Same

Same

Same

Same

Same, and City of Madison ordinance

there is no local ban on lamp
disposal
West Virginia
Wisconsin

CESQGs must register with state

Waste must go to RCRA Sub-C

and get ID number

facility or state equivalent

Same

Waste must go to RCRA Sub-C
facility or state equivalent

mandates that fluorescent lamp
retailers must 1) notify customers that
landfilling not allowed, 2) take used
lamps back, 3) get lamps recycled, and
4) file compliance plan. Penalties for
violations.

Wyoming

Same

Waste must go to RCRA Sub-C

Same

Same

facility or state equivalent

When all is said and done, fluorescent/CFLs/HID, et al are hazardous waste and any hazardous waste you have is going to
cost you to get rid of it, and if a company or an individual does not do this properly and are caught, then there are some
severe penalties involved and even lawsuits. At one HOA meeting in a new housing development asked at a recent
meeting in California wherein the homes were sold with CFL and various fluorescent tubes pre-installed, the homeowner
could sue the building contractors if they were caught throwing these devices in their weekly trash.
In many states, companies that send mercury-containing lamps to landfills could encounter penalties, including fines and
other legal costs, as well as clean-up costs. Should a contaminated site be found years down the road, facilities may face
expensive consequences if they do not have proof they recycled their spent lamps, and if not they could be responsible for
the cost, or for sharing the cost of cleaning up that site.
Recycling is almost like a good insurance policy when you think of the long-term potential costs, yet the educational
system to understand this is truly not in place and the lack of any uniform codes or system make our national system for
recycling these devices very haphazard. Just the fact or discussion of recycling does not make a real and effective system
especially where mercury contamination is an issue.
The movement to phase out energy-hogging incandescent lamps has swept the globe with amazing speed. Late in 2006
Wal-Mart announced they planned to sell 100 million compact fluorescent light bulbs in the U.S. in2007-- which will by
itself double the market. In January 2007 state legislators in California and New Jersey introduced bills.
Australia became the first country to ban incandescents in February, followed by the European Union in March, and
Canada in April. Initial proposals to ban or phase out incandescents ignored the mercury disposal problem or assumed that
local government and taxpayers would be happy to clean up the mercury-containing products. The truth is that local
governments have neither the capacity nor resources to manage this waste stream. Current recovery rates are two percent
for CFLs in the U.S.(for all fluorescents, including commercial tubes, it is only 25 percent).
NEMA manufacturers are committed to work with lawmakers and other stakeholders to advance the market for CFLs and
other energy efficient lighting technologies, and to find optimal solutions to the
problem of disposing CFLs at end of life. We therefore support public policies
designed to:
 Keep the cost of CFLs affordable to consumers,
 Develop sensible, cost-effective solutions for bulb collection and disposal that fit
the widely variable circumstances of consumers nationwide,
 Provide a variety of consumer lamp recycling options,

 Involve multiple stakeholders in the effort to design recycling solutions and establish programs,
 Build upon the existing recycling infrastructure, and
 Enable recyclers to pass the true cost of recycling to consumers and other stakeholders, allowing for price reductions
as volumes increase and recycling technology improves.
In addition, because inconsistent, state-specific approaches create an unworkable framework for effective recycling
programs, NEMA encourages the development of a national, federally mandated system for recycling CFLs that adheres
to the aforementioned principles.
Based on research by the Basel Action Network (BAN) and the Electronic Take Back Coalition (ETBC), many recyclers
don’t really recycle – they simply collect e‐waste from the public, often with free “green” collection events, and then
export them to developing countries. Such “recycling” companies as EarthECycle, which handled the waste collected in
several recent massive free e‐waste collection events in Pittsburgh, Pennsylvania, are fully outside the law. “Drum Top
Crushing” is a widespread practice that remains surrounded by confusion and again is outside the law in many states.
Some states don’t allow it and those that do have a mixed set of policies that don’t assure the safe use of the technology or
guarantee recycling.
In most cases, hazardous waste lamps must go to a destination facility (lamp and mercury recyclers) or TSDF (disposal),
rather than to a municipal solid waste landfill. In some states lamps from households or designated sites that are exempt
(some industrial and other organizations), can send to landfills. In some models, a user that recycles needs to register an
ID# with the EPA, and keep careful records of all data relating their disposal/recycling efforts.
The first step in all of this then, is to collect the various “items to recycle”, and do this safely. As you will recall in the
Maine report, we found that only glass containers with hermetic seals are safe to transport these materials, especially in a
broken state. They are also to be stored and transported in containers that keep them from braking in the first place.
For industrial customers, it is found by this report that many do not do this as the following pictures can attest.
Homeowners can pick-up or call-in for containers that are delivered by UPS/Fedex to your home, made usually of
cardboard or plastic, such as shown below. The homeowner then drops these at a certified facility or local retailing center
designated as a depository or ships them free via UPS/Fedex to a responsible center.

The second step in the process is crushing and seperation. An older and newer “crusher” are shown below:

When looking to make an investment in a lamp recycling “crushing/separation” facility it is not only obvious to make
certain it does what the manufacturers says, but it is also important to assess the overall environmental impact on using the
machine. For example, one manufacturer says: “Overall our equipment use typically less than 9KW of power to operate
the plant and require only one person to operate it, compared to other makes of lamp recycling equipment who use up to
50KW”. They tout further that “In today's society of reducing carbon footprints, the use of such lamp recycling
equipment could help a company involved in lamp recycling obtain valuable carbon credits. With the continuation of
rising energy costs, this energy saving can helps reduce overhead running costs by up to 75%.”
They go on to say “It is also unfortunate that the by-products produced from lamp recycling have little value. The only
components with any value are the metal components from the lamps. The glass and the mercury bearing phosphor
powder, along with the mercury that can be distilled from it have less value than the costs involved in processing them. It
is therefore important to make certain that the recycled products are as clean as possible so they have maximum market
appeal. We believe our system produces some of the cleanest glass from this type of process.”
One UK company which supports mobile crushing is Balcan Engineering. It won a Queen’s Award for Enterprise in
2006 in recognition of its outstanding achievement in innovation. The Balcan recycling plant in Lincolnshire, UK
was commissioned in 2002 and can process approximately 750 tons of waste lamps per year. In addition, Balcan
operates a fleet of vans, each fitted with an electrically operated crusher. This offers them the scope for on-site
crushing services:
“The mobile crushers use a fan-assisted filtration unit to draw off the dust during crushing. In this way the machine
operates at negative pressure. The extractor is positioned in the chute because fluorescent tubes can inadvertently
burst anywhere along their length so it is essential to capture the resultant dust as it is generated. Balcan has added a
spring-loaded sealing plate to their mobile crushing equipment which is designed to prevent escape of mercury
vapour during the crushing process. Debris from the crushers discharges directly into strong plastic sacks holding an
average of 25-27 kg of debris and the recycling operation -which is designed to accept dry debris only - begins
when the debris sacks are emptied into a hopper.”
“From the hopper the debris is conveyed into a rumbler, which comprises of a large diameter cylinder with a
number of fins fitted inside along its length. The cylinder is fitted in a long rectangular casing. Each end is fitted
with a rectangular plate to close off the casing and to seal the cylinder. Holes are made in these plates to allow
material to be loaded at one end and to discharge at the other. An electric motor fitted at one end drives a shaft
going through the cylinder and rotates it at the required speed. As it rotates it carries up the lamp debris on its fins.
The debris then cascades off and breaks into smaller pieces. The agitation of pieces knocking and rubbing against
each other removes much of the adhering powder from the surface of the glass. The powder then dusts up and is
drawn off by air extraction filters. The cleaned debris then discharges at the other end where the aluminum end caps
are separated from the glass debris and collected separately into self-tipping mini skips. These in turn are emptied
into a much larger skip capable of holding 25 tons of material.”
Is this a very effective operation? Does it “save” money and reduce the number of “loads” needed to be transported?
When you take in what we learned in the Maine study, you’d have to conclude that this type of system is literally
distributing mercury contamination every where it goes and every time it is operated. Yet it is probably more modern and
“cleaner” than most operations that are now “recycling” fluorescent/CFL waste.

With the EU and the World more and more adopting RoHS (Reduction of Hazardous Substances) mercury recycling will
and has significantly reduced. Over the years, mercury use in batteries and hospital equipment has disappeared. Now the
chloro-alkali industry is reducing the use of flowing mercury in favor of cell membranes. Mercury imports & exports
from the U.S. are also to be banned and added to this, means that new investment in mercury recycling products to obtain
the mercury, especially from lamp powder “may not be a commercially viable option” and needs to be augmented by the
Government or via increased fees/tillage.
Distillation of the mercury from the phosphor powder tends to take about 16 hours (as much as 24 hours) and occurs
by heating the powder to 800ºC. The mercury evaporates, leaving an inert phosphor residue. The mercury is
subsequently cooled, condensing to form a liquid. While the quantities of mercury generated are very small, health
and safety remains an important concern. For reputable company’s, personnel operating these facilities are given
quarterly urine tests to ensure there is no mercury getting into people’s systems. Quarterly ‘Jerome analyses’ to
check air quality are also conducted. When handling lamp material, the employees wear boots, a disposable mask
gloves and goggles. Custom vacuum devices are used to clean up broken lamps lying in crates or on the factory
floor.
When processing CFLs, there are two key differences. First, such lamps do not conform to a uniform shape. And
two, they contain plastic fittings and e-waste as each has an integrated ballast. This means that the processing
technology must be adapted to cope with different shaped products. In addition, a plastics waste and e-waste stream
is generated and must be provided for.
We mine the cinnabar, we smelt the mercury from it, we design and make fluorescent tubes and CFLs in a variety of
shapes and sizes, we use these, we break them, we try and recycle them, and those that are recycled we supply our spent
lamps to the “experts” to do this, and it appears there is much more contamination that occurs and a high level of energy
spent and costs incurred. We end up with containers of pure mercury completing the cycle from the mine back to its true
form in safe containers and it is virtually worthless.
Hg Export/Storage: Now we finally have the distilled mercury from the fluorescent/CFL products that we bought, used
and were able to recycle, contained and safe in a protective container and properly labeled. Is the end of the costs
associated with fluorescent/CFL lighting products. The answer is no. The U.S Government, well aware of the worldwide
problems associated with mercury and its poisoning of our environment, passed a new law in 2008. The law, S. 906
(Mercury Export Ban Act of 2008): “prohibits the transfer of elemental Hg by federal agencies; bans U.S. export of
elemental mercury by 2013 & requires DoE to “designate and manage an Hg long-term disposal facility”.

First we have to transfer the mercury from various collection sites, and then transport the mercury to the final destination
storage site. The commercial unit for mercury is the “flask” or about 35kgs. It is transported as Dangerous Goods in
wrought iron containers each holding a “flask” with proper labeling:
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At first glance this classification as a corrosive appears to be an anomaly. The UN however considers a substance to be
corrosive if it eats holes in either skin and/or metals. On the basis that mercury readily forms amalgams it is classified as a
corrosive. As far as toxic effects of any given chemical is concerned, the UN system is only concerned with those
chemicals with immediate and acute toxic effects, and not with chronic toxic effects that are associated with mercury.
Mercury compounds have caused at least two major disasters in modern times:
 In Iraq in 1973-74, there were 6,148 cases of poisoning and 452 deaths after people ate bread prepared from seed
wheat treated with a mercurial fungicide.
 In Minamata Bay, Japan from 1953 to the early 1960’s, it was found that small amounts of mercury escaping into
the bay from surrounding industry was being gradually transformed by bacteria into methyl mercury, which then
moved through the food chain into the fish which were consumed by the local people, causing an estimated 1,200
cases of poisoning.
Mercury and its compounds have been used in many applications. While safer alternatives have been found for many of
them, there are still 28 UN numbers (as of 2008) that refer to mercury either as a specific compound or generic mixtures,
in which it may be transported and Generally they are all allocated as Class 6 – Division 6.1 toxic substances. The
exception being mercury itself, UN 2778 (flammability is the primary hazard).
UN 0135 (mercury fulminate is an explosive).
1623 MERCURIC ARSENATE
1624 MERCURIC CHLORIDE
1625 MERCURIC NITRATE
1626 MERCURIC POTASSIUM CYANIDE
1627 MECUROUS NITRATE
1629 MERCURY ACETATE
1630 MERCURY AMMONIA CHLORIDE
2778 MERCURY BASED PESTICIDE, LIQUID,
3012 MERCURTY BASED PESTICIDE, LIQUID,
TOXIC
3011 MERCURY BASED PESTICIDE, LIQUID,
TOXIC.
2777 MERCURY BASED PESTICIDE, SOLID, TOXC
1631 MERCURY BENZOATE

1634 MERCURY BROMIDES
2024 MERCURY COMPOUND, LIQUID, N.O.S.
2025 MERCURY COMPOUND, SOLID, N.O.S.
1636 MERCURY CYANIDE
0135 MERCURY FULMINATE, WETTED
1637 MERCURY GLUCONATE
1638 MERCURY IODIDE
1639 MERCURY NUCLEATE
1640 MERCURY OLEATE
1641 MERCURY OXIDE
1642 MERCURY OXYCYANDIE, DESENSITIZED
1643 MERCURY POTSAASIUM IODIDE
1644 MERCURY SALICYLATE
1645 MERCURY SULOHATE
1646 MERCURY THIOCYANATE

Once we distill and capture the imported mercury contained in the fluorescent/CFL devices we then must store the
mercury as we cannot export it and do not need it otherwise as we already have significant amounts in stock. This means
the distilled Hg needs to be collected, transported and stored in the U.S. indefinitely. The initial plans call for a 17,000 ton
facility be developed in the U.S., with site location candidates being considered in: WA,ID,NV,CO,TX,MO, SC, and all
the while incurring strong opposition from the populace of these states.
According to an Associated Press article:
“A Colorado woman who showed up at a public forum on the issue last week had this to say about the plan: "No, no, no,
no, no. No mercury." The Idaho governor was equally emphatic in his opposition, saying "not gonna happen." The Kansas
City Council already passed a resolution against the plan.

Even people in this city, where locals embrace the atomic legacy of the neighboring Hanford nuclear reservation, are a
little skittish.
"I don't like it," waitress Amanda Wyrick said as she poured a Half-Life Hefeweizen for a customer at Atomic Ale
Brewpub and Eatery. "I would rather it not be close to me."
The United States still exports surplus elemental mercury, the purest form, often to developing countries with less
restrictive environmental regulations. Then-U.S. Sen. Barack Obama sponsored a bill last year to bar mercury exports
beginning in 2013, and President Bush signed it.
The bill also requires the Department of Energy to identify a safe, long-term storage site for up to 17,000 tons of mercury,
which is so dense that it would fill less than half of an Olympic-size swimming pool. That includes stockpiles held by the
federal government, as well as commercial supplies.
Officials are considering sites in seven states: Washington, Idaho, Nevada, Colorado, Texas, Missouri and South Carolina.
Six already operate as federal defense or nuclear sites, but residents are swiftly voicing opposition because mercury is
such a toxic substance.
Sometimes called "quicksilver," mercury is a dense, metallic element that occurs naturally in the environment and has
been used in gold mining, manufacturing chlorine and caustic soda, batteries, thermometers and other uses. Its use has
been in decline in this country since it was linked to health issues, including pulmonary and neural disorders.
In Colorado, the Energy Department is considering a site near Grand Junction where uranium tailings are stored.
Residents fear mercury could contaminate tributaries that flow into the Colorado River, a water source for millions of
people in the West.
Colorado Gov. Bill Ritter came out against the plan Thursday, saying he will convey his opposition about the proposal to
the Department of Energy.
"Colorado's Western Slope is no place for the federal government to deposit thousands of tons of mercury. The risks to
ground and surface water are too great. The risks to our air quality are too great. The risks of transporting elemental
mercury over long distances and on routes that run adjacent to or cross major water sources, such as the Colorado River,
are too great," Ritter said.
Nevada officials expressed "grave concerns" about storing the waste at the Hawthorne Army Depot, a 150,000-acre depot
in a small, struggling desert town 130 miles south of Reno.
Allen Biaggi, director of the Nevada Department of Conservation and Natural Resources, said the state has already done
its share for the federal government, as home to the Nevada Test Site, a test range, U.S. Naval and Air Force bases and the
depot.
"It's time for another state to step up," he said.
The federal government wants to work cooperatively with states to find a safe site, said Frank Marcinowski, the Energy
Department's deputy assistant secretary for regulatory compliance.
A draft environmental impact statement is expected to be released for public comment in the fall.
"We are ordered to come up with a site," Marcinowski said. "We see this as an opportunity to help reduce the export and
transportation of mercury."
Officials in Texas, the only site where a private, commercial landfill expressed interest in storing the waste, have taken no
position on the proposal. Waste Control Specialists, based in Dallas, already stores PCBs and radioactive waste at its
landfill near Andrews in West Texas.

The company has permits to receive mercury at the site, as long as they don't exceed their capacity, said Andrea Morrow,
spokeswoman for the Texas Commission on Environmental Quality.
Idaho Gov. C.L. "Butch" Otter told a radio station that mercury storage there is "not gonna happen" and expressed dismay
that he hadn't been notified Idaho National Laboratory was even being considered. Officials in South Carolina say waste
at the Savannah River site from the production of atomic weapons during World War II and the Cold War should be dealt
with before more is added.
The Bannister Federal Complex near Kansas City is also being considered, but the Kansas City Council unanimously
approved a resolution this month protesting the plan.
Some Hanford-area residents say mercury won’t add much to the extensive contamination already at the site, which
produced plutonium for the bomb that was dropped on Nagasaki, Japan in World War II. Others believe it's a bad idea.
Five years ago, Washington voters overwhelmingly approved an initiative that barred the federal government from
bringing any more nuclear waste to Hanford until the existing waste is cleaned up. A federal appeals court ruled it was
unconstitutional.
The voters' sentiment remains, even if the issue isn't black and white for Washington officials, said Jay Manning, director
of the state Department of Ecology.
"We have plenty to clean up at Hanford and adding some new waste stream is something to be cautious of," Manning
said, though he added that the state supports efforts to create a mercury depository. "But it's too early to categorically say,
'No.' We want to engage in discussion and we want a rigorous and thorough environmental evaluation."

In this June 15, 2009 file photo, construction continues on a waste
treatment plant at south-central Washington's Hanford nuclear reservation
north of Richland, Wash.

Does the DoE, at the same time as the EPA/OSHA/et al recognizes this fluorescent/CFL=Hg problem/dilemma, calculate
the costs for collecting, recycling and recovering the mercury from fluorescent/CFL spent lighting products in their
calculations that justify them against other lighting technology? Do we have a safe system that protects us?
Conclusion:
The issue is not “recycling”. Nor is the issue the effectiveness of “recycling”. The issue with fluorescent/CFL is the
overall “environmental poison footprint” that the technology possesses and as justified by “carbon emission” savings as
compared to incandescent technology and the ability of humankind to contain this bioaccumulating toxin . One must ask if
the “value” received from fluorescent/CFL lighting offsets the “mercury” created and captured as compared with
incandescent technology, justification DoE promotion, incentives and the mass production and promotion of this
technology? This review has found reason to question the thinking on the Governments part all along this path, from the
“justification” itself, to the mining of cinnabar, smelting of mercury, manufacture of this type of lighting product, the
healthy use of these products, recycling of these products and finally the storage of these products mercury content,
especially in mass production, not only creates serious new environmental repercussions, but also takes uncalculated
energy to perform.
According to the DoE, “if every household replaced just one light bulb with a compact fluorescent, the United States
would save more than $600 million each year in energy costs and prevent greenhouse gas emissions equal to 800,000

cars”. However, in the same breath, it should be said that CFLs alone “can contain from 1 to 30 milligrams of mercury”,
according to the Mercury Policy Project. The nonprofit also cited a New Jersey study that estimated that about 2 to 4 tons
of the element are released into the environment in the United States each year from compact fluorescents (vapor form,
does not include embedded into phosphor form). That number is expected to grow as sales do. In comparison, about 48
tons of mercury is released into the environment by power plants each year, according to federal statistics, which is an
overall amount that includes only a percentage for “lighting”. This paper has tried to put into perspective the various
facets and parameters worldwide that underline the decision to go after a sustained effort in support of mercury-based
lighting versus other more efficient and benign forms such as LED may have. At least to raise the alert and as such open
greater dialog, and if warranted, to defuse this ticking bomb quickly before more damage can occur.
This paper cannot calculate all of the impact that fluorescent/CFL lighting has on the environment, via Hg contamination
and the use of energy throughout this cycle, but let’s create a matrix to help put the points raised herein into perspective:
Mining &
Smelting

CFL
Manufacturing
Ship & Store

9
9
Hg Pollution
9
Education/Training 9
9
9
Energy/Electricity
9
9
Transportation
9
Boxes/”Packs”
9
9
Clean-Up/ Testing
9
Handling/Separation 9
Distillation
9
9
Certification
9
9
Auditing/Regulating
9
9
Equipment
9
Management
9
9
Litigation/Fines
*: Only in the event of breakage
*2, 3, 4: Not required for homes/residential

Healthy Use
/Disposal

Collecting &
Recycling

9
9
9
9
9
9*
9

9
9
9
9
9
9
9
9
9
9
9
9
9

9*2
9*3
9
9*4
9

Collecting,
Storage &
Containment
9
9
9
9
9
9
9
9
9
9
9

Incandescent Light, which has been around since the dawn of the industrial age is an inefficient form of lighting ( ~ <12
lm/W). In comparison Halogen (>250°C*Auto-Ignition*~15-16 lm/W) are also inefficient and are a fire hazard, but do
not contain mercury. On the other hand CFLs at ~50-60 lm/W are more efficient and it is this higher efficiency that the
DoE insists upon is the justification for their promotion. In contrast the latest LEDs 100-150 lm/W. LED SSL as tested
and reviewed by DoE studies have determined it “To Be Best Green Manufacturing & Operational Technology with
Lifetimes 15X Better Than CFLs, 20X That Of Incandescent”.
As there is no standard form/fit for LEDs to achieve economy of scale for mass production and there is no move to deal
with Edison’s other invention (that of the grid and insulated socket system used by incandescent and CFL lighting) in a
creative manner that would eliminate power converters required tfor LEDs to be compatible with this system, one hears
the complaint that LED SSL has a significant “Cost: Barrier To Implementation”. That it is a technology that “Poised” for
use, but not quite yet there yet. Instead, lets “….help LEDs along…..but let’s promote and proliferate fluorescent/CFL
lighting now.”
The reality is that LEDs are more efficient. Their life/cycle cost/maintenance lifecycle combined with their “Green”
manufacturing and disposal profile, is superior. LEDs are not only ready for use they are here now in sustainable
quantities. One manufacturer of LEDs (Osram) recently concluded a Life cycle assessment (LCA): “Often these
fundamentally different lamps were compared based on their wattage. Conventional lamps with filaments are way behind
diode lamps. A 40 Watt incandescent lamp, for example, can either be replaced by an 8W compact fluorescent light or, for
some applications, by an 8W LED lamp, which means an energy saving of 80 percent. In order to guarantee the
comparability of results in the LCA, a lifetime of 25,000 hours was chosen as reference. The latest LED lamp generation
(Parathom Classic A55 with Golden Dragon Plus LED) achieves precisely this rating. Therefore, 25 incandescent lamps
(OSRAM Classic A 40W) with a lifetime of 1,000 hours and 2.5 fluorescent lamps (Dulux Superstar Classic A 8W)
lasting 10,000 hours have to be used for a comparison. The study was done in collaboration with experts at Siemens

Corporate Technology, Centre for Eco Innovations and shows that similar to compact fluorescent lamps with LED-based
lamps over 98% of the energy used is consumed to generate light. Less than two percent is allocated to production. This
has dismissed any concern that manufacturing of LED particularly might be very energy-intensive. In contrast to the
primary energy consumption of incandescent lamps of around 3,300kWh, LED lamps use less than 700kWh. The bottom
line is that LED lamps are therefore definitely more efficient than conventional incandescent lamps. Apart from this, the
ratings that indicate the lamps’ effects on the environment are consistently better than those for incandescent lamps. As
the efficiency of LED continues to increase, LED lamps will be capable of achieving even better LCA results in future.
Three independent experts are currently verifying the findings of the internal study. A summary of the study will be
available in October [2009] at www.osram-os.com/life-cycle-assessment.
DoE says sales of CFLs are down 25% from 2007 and that shipments are down 49% in 2009 vs 2007. Further sponsors of
incentive programs report “Severe Challenges” for funding “Incentive Programs” used to promote and proliferate this
technology. This all despite the already spent massive giveaways, discounts, tax rebates, etc., CFLs have [luckily?] failed
to capture U.S. sockets as “90% Of Residential Sockets Not Converted” [as yet]. In other words DoE is assuming they are
not causing massive Hg pollution in China [and by way of the jet stream airborne contamination here]; that a very good,
unified and highly successful system exists to deal with breakages and recycling; that a site for indefinite storage has been
found and built and that consequently, all of the costs in energy, and expenses associated with all of these activities is “in
place” not worthy to be worried about. Rather they are focused on reduced sales of CFLs, obtaining a higher penetration
of successful installations in our nation’s homes, and of course the funds needed for continued promotion and incentive
programs. Is there something wrong here?
We all should review this subject. We should all not minimize the consequesnces of existing policy and actions. We
should wrk to open the debate and if justified, as is the position of this paper, quickly end the design, manufacture, import
and sales of this type of technology now and in the future. For further reading and discussions, the Governemnt has these
resources to contact, but “Oh By The Way”, upon reading and contacting some of these resources it was found that they
fully support current policy as any good Government emplyee should.
DTSC: The Department of Toxic Substances Control (DTSC) regulates hazardous waste in California. The DTSC writes
regulations for managing hazardous waste and promotes compliance with the regulations through public education,
inspection, and enforcement.

CIWMB: The California Integrated Waste Management Board (CIWMB) regulates solid waste (trash) landfills in California.
The CIWMB and local enforcement agencies keep hazardous waste out of solid waste landfills in order to protect
surrounding properties and groundwater connected with the landfills. The CIWMB also has a household hazardous waste
grant program that funds much of the household hazardous waste collection in California.
Cal/EPA: The California Environmental Protection Agency (Cal/EPA) is the state agency charged with regulating human
health and the environment. The Air Resources Board (ARB), State Water Resources Control Board (SWRCB), Regional
Water Quality Control Boards (RWQCBs), Integrated Waste Management Board (IWMB), Department of Toxic Substances
Control (DTSC), Office of Environmental Health Hazard Assessment (OEHHA) and Department of Pesticide Regulation
(DPR) are within the Cal/EPA "umbrella". The Cal/EPA's mission is to restore, protect, and enhance the environment, to
ensure public health, environmental quality, and economic vitality.
U.S. EPA: The United States Environmental Protection Agency (U.S. EPA) is the federal agency charged with regulating
hazardous waste. The U.S. EPA generally defers active regulation of hazardous waste to state agencies that implement
both the federal and state hazardous waste programs. California contains such agencies.

U.S. DOT: The United States Department of Transportation (U.S. DOT) writes regulations governing transportation in the
United States. Transporters of hazardous waste must follow all applicable U.S. DOT regulations.

OHM: The Office of Hazardous Materials Safety (OHM) formulates, issues, and revises Hazardous Materials
Regulations (HMR) under the Federal Hazardous Materials Transportation Law. The HMR cover hazardous materials
definitions and classifications, hazard communications, shipper and carrier operations, training and security
requirements, and packaging and container specifications.

Indeed, to get any action and to truly understand the “big picture” is not only going to require debate and reasoning, it is
going to have to happen at a high level and a scientific/political understanding to take place. Yes, lets create a ground
swell, but to truly achieve reality in this context will not only require further inquiry and scientific study, but the
determination to see it through and the clarity of thought, through reasoning, to make a true and valid assessment. In lieu
of this are papers like this one, wherein only a cursory review is conducted, and the gut instincts that cry out in each of us
that gets the message, “Hey, wait a minute, we are on the wrong path and need to stop this nonsense and the significant
damage that looks to be about to happen as we move to higher levels of mass production”. We are already down the path
some distance, should we continue?

