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BODY
The next time you pull the famly barge in for a fill-up, check it out: The
gas punps read "Unl eaded." You m ght reasonably suppose this is because
naturally occurring | ead has been thoughtfully renoved fromthe gasoline. But
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you woul d be wong. There is no lead in gasoline unless sonebody puts it there
And, a little nore than seventy-five years ago, sone of Anerica's |eading
corporations-General Mtors, Du Pont and Standard G| of New Jersey (known
nowadays as Exxon)-were that sonebody. They got together and put |ead, a known
poi son, into gasoline, for profit

Lead was outlawed as an autonotive gasoline additive in this country in
1986-nore than sixty years after its introduction-to enable the use of
em ssions-reduci ng catal ytic converters in cars (which are contam nated and
rendered usel ess by lead) and to address the nyriad health and safety concerns
that have shadowed the toxic additive fromits first, tentative appearance on US
roads in the twenties, through a period of international ubiquity only recently
ending. Since the virtual disappearance of |eaded gas in the United States (it's
still sold for use in propeller airplanes), the mean bl ood-1ead | evel of the
Anerican popul ati on has declined nore than 75 percent. A 1985 EPA study
estimated that as many as 5,000 Anericans died annually fromlead- related heart
di sease prior to the country's |ead phaseout. According to a 1988 report to
Congress on chil dhood | ead poisoning in Anerica by the governnent's Agency for
Toxi ¢ Substances and Di sease Registry, one can estinmate that the bl ood-1|ead
levels of up to 2 mllion children were reduced every year to below toxic |levels
bet ween 1970 and 1987 as | eaded gasoline use was reduced. Fromthat report and
el sewhere, one can conservatively estinmate that a total of about 68 mllion
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young children had toxic exposures to | ead fromgasoline from 1927 to 1987

How did |l ead get into gasoline in the first place? And why is | eaded gas
still being sold in the Third Wrld, Eastern Europe and el sewhere? Recently
uncover ed docunents fromthe archives of the aforenentioned industrial behenpths
and the US governnment, a new skein of acadenic research and a careful reading of
that |long-ago period's historical record, as well as dozens of interviews
conducted by The Nation, tell the true story of |eaded gasoline, a sad and
sordid comrercial venture that would tiptoe its way quietly into the black hole
of history if the captains of industry were to have their way. But the story
must be recounted now. The | eaded gas adventurers have profitably polluted the
world on a grand scale and, in the process, have provided a nodel for the
asbhestos, tobacco, pesticide and nucl ear power industries, and other
twentieth-century corporate bad actors, for evading clear evidence that their
products are harnful by hiding behind the mantle of scientific uncertainty.

This is not just a textbook exanple of unnecessary environnmenta
degradati on, however. Nor is this history inportant solely as a cautionary
retort to those who woul d doubt the need for aggressive regulation of industry,
when commercial interests ask us to sanction genetically nodified food on the
basis of their own scientific assurances, just as the nerchants of |ead once
did. The | eaded gasoline story nmust also be read as a call to action, for the
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| ead nenace |ives
Consi der:

* the severe health hazards of |eaded gasoline were known to its nmakers and
clearly identified by the US public health conmmunity nore than seventy-five
years ago, but were steadfastly denied by the nakers, because they couldn't be
i medi ately quantified

* other, safer antiknock additives-used to increase gasoline octane and
counter engi ne "knock"-were known and avail able to oil conpanies and the makers
of lead anti knocks before the | ead additive was di scovered, but they were
covered up and deni ed, then fought, suppressed and unfairly maligned for decades
to follow,

* the US governnent was fully apprised of |eaded gasoline's potentially
hazardous effects and was aware of available alternatives, yet was conplicit in
the cover-up and even actively assisted the profiteers in spreading the use of
| eaded gasoline to foreign countries

* the benefits of |ead antiknock additives were wildly and know ngly
overstated in the beginning, and continue to be. Lead is not only bad for the
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planet and all its life fornms, it is actually bad for cars and al ways was

* for nmore than four decades, all scientific research regarding the health
inmplications of |eaded gasoline was underwitten and controlled by the origina
| ead cabal -Du Pont, GM and Standard O |; such research invariably favored the
industry's pro-lead views, but was fromthe outset fatally flawed; independent
scientists who would finally catch up with the earlier work's infirmties and
debunk them were-and continue to be-threatened and defaned by the |l ead interests
and their hired hands

* confronted in recent years with declining sales in their biggest Western
markets, owing to | ead phaseouts inposed in the United States and, nore
recently, Europe, the current sellers of |ead additives have successfully
stepped up efforts to narket their wares in the | ess- devel oped world, efforts
that persist and have resulted in some countries today placing nore lead in
their gasoline, per gallon, than was typically used in the West, extra | ead that
serves no purpose other than profit

* faced with lead's dem se and their inevitable days of reckoning, these
firms have used the extraordinary financial returns that |ead additive sales
afford to hurriedly fund diversification into |ess risky, nore conventiona
busi nesses, while taking a page fromthe tobacco conpani es' playbook and
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simul taneously noving to reorgani ze their corporate structures to shield
owner ship and nanagenent fromliability for blanketing the earth with a deadly
heavy net al

You can choose whether to snoke, but you can't pick the air you breathe
even if it is contam nated by |ead particles from autonobil e exhaust.
Seventy-five years ago, well-known industrialists |like GMs Alfred Sloan and
Charles Kettering (remenbered today for having founded the prestigious Menoria
Sl oan- Kettering Cancer Center) and the powerful brothers Pierre and |renee du
Pont added to their substantial fortunes and did the planet very dirty by
di sregardi ng the comon-sense truth that no good can cone from burning a
| ong- known poi son in internal -conbustion engines

The steady energence of inproved nethodol ogy and finer, nore sensitive
measuring equi pment has allowed scientists to prove lead's tragic toll with
increasing precision. The audacity of today's |ead-additive makers' conduct
mounts with each new study weighing in against them Because |lead particles in
aut onobi | e exhaust travel in wind, rain and snow, which know no nationa
boundaries, |ead nakers and refiners who peddl e | eaded gasoline knowi ngly injure
not only the |ocal populations using their product but nmen, mice and fish tens
of thousands of mles distant
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GM and Standard G| sold their | eaded gasoline subsidiary, the Ethy
Gasol ine Corporation, to Al benarle Paper in 1962, while Du Pont only cleaned up
its act recently, but all hope to |leave their |eaded gasoline paternity a hushed
footnote to their inglorious pasts. The principal nmaker of |ead additive today
(the Associated Cctel Conpany of Ellesmere Port, England) and its forenpst
sal esmen (Cctel and the Ethyl corporation of R chnmond, Virginia) acknow edge
what they see as a political reality: Their product will one day be run out of
busi ness. But they plan to keep on selling it in the Third World profitably
until they can sell it no longer. They continue to deny |ead' s dangers while
overrating its virtues, reprising the central tenets of the |ead nythol ogy
chartered by GM Du Pont and Standard lifetimes ago

These m ghty corporations should pay Ethyl and Cctel for keeping their old
lies alive. They'll need them in their nost up-to-the-mnute and nedia-friendly
fashi on: Because of the harm caused by | eaded gasoline they have been joined to
a class-action suit brought in a circuit court in Maryland agai nst the nakers of
that other product of lead' s excruciating toxic reign: lead paint. Along with
the makers of |ead paint and the | ead trade organi zati ons with whomthey both
once worked in close concert, suppliers and chanpi ons of |ead gasoline
additives- Ethyl, Du Pont and PPG have been naned as defendants in the suit.
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Though the nunber of cases of |ead poisoning has been falling nationwi de,
the | ead dust in exhaust spewed by autonobiles in the past century will continue
to haunt us in this one, coating our roads, buildings and soil, subtly but
indefinitely contam nating our homes, belongings and food

The Problem Wth Lead

Lead is poison, a potent neurotoxin whose sickening and deadly effects have
been known for nearly 3,000 years and written about by historical figures from
the G eek poet and physician N kander and the Roman architect Vitruvius to
Benj amin Franklin. Odorless, colorless and tastel ess, |ead can be detected only
t hrough chem cal analysis. Unlike such carcinogens and killers as pesticides
nost chemicals, waste oils and even radioactive materials, |ead does not break
down over tinme. It does not vaporize, and it never di sappears

For this reason, nost of the estinated 7 nmillion tons of lead burned in
gasoline in the United States in the twentieth century remains-in the soil, air
and water and in the bodies of living organisns. Worldwide, it is estimted that
modern man's | ead exposure is 300 to 500 tines greater than background or
natural levels. Indeed, a 1983 report by Britain's Royal Conm ssion on
Envi ronnental Pollution concluded that | ead was di spersed so widely by man in
the twentieth century that "it is doubtful whether any part of the earth's
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surface or any formof |life remains uncontam nated by ant hropogeni ¢ [ nan- made]
lead." Wiile lead frommining, paint, snelting and other sources is still a
serious environnmental problem a recent report by the governnment's Agency for
Toxi ¢ Substances and D sease Registry estimted that the burning of gasoline has
accounted for 90 percent of lead placed in the atnosphere since the 1920s. (The
magni tude of this fact is placed in relief when one considers the estimte of
the US Public Health Service that the associated health costs froma paralle
problemthe remaining lead paint in Arerica's ol der housing-total in the

mul tibillions.)

Cl assical acute |ead poisoning occurs at high |levels of exposure, and its
synpt ons- bl i ndness, brain damage, ki dney di sease, convul sions and cancer-often
| eadi ng, of course, to death, are not hard to identify. The effects of pervasive
exposure to lower levels of |lead are nore easily miscredited; |ead poisoning has
been called an "api ng di sease" because its synptons are so frequently those of
other known ailnments. Children are the first and worst victinms of |eaded gas
because of their immaturity, they are nobst susceptible to systenm c and
neurol ogical injury, including |lowered | @, reading and learning disabilities
i mpai red hearing, reduced attention span, hyperactivity, behavioral problens and
interference with growth. Because they often go undetected for sonme tinme, such
mal adi es are particularly insidious. In adults, elevated blood-1ead |evels are



related to hypertension and cardi ovascul ar di sease, particularly strokes
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heart attacks and premature deaths. Lead exposure before or during pregnancy is
especially serious, harmng the nmother's own body, affecting fetal devel oprment
and frequently leading to mscarriage. In the eighties the EPA estimated that
the heal th damages from airborne | ead cost American society billions each year
In Venezuel a, where the state oil conpany sold only | eaded gasoline until 1999
a recent report found 63 percent of newborn children with blood-lead levels in
excess of the so-called safe |evels pronulgated by the US governnent.

The Search for an Anti Knock

On Decenber 9, 1921, a young engi neer nanmed Thomas Mdgley Jr., working in
the | aboratory of the General Mdtors Research Corporation in Dayton, Ohio,
reported to his boss, Charles Kettering, that he'd discovered that tetraethy
lead-a little-known conpound of netallic |ead and one of the al kyl series, also
referred to as lead tetraethyl or TEL-worked to reduce "knock" or "pinging" in
i nternal - conbusti on engi nes

Tetraethyl lead was first discovered by a German chem st in 1854. A
technical curiosity, it was not used comercially on account of "its known

deadliness." It is highly poisonous, and even casual cunul ative contact with it
was known to cause hallucinations, difficulty in breathing and, in the worst
cases, mmdness, spasns, palsies, asphyxiation and death. Still unused in 1921
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si xty-seven years after its invention, it was not an obvious choice as a
gasol ine additive

In the | aboratories of Charles Kettering, however, the search for a gasoline
additive to cure "knock" had been going on for sone years prior to Mdgley's
redi scovery of TEL. In 1911 Kettering had invented the electric self-starter-a
| andmar k devel opnent in autonotive history that elimnated dangerous
hand- cranki ng and enabl ed nmany Anericans (particularly wonen) to drive for the
first tine, arguably killing steamand electric cars in the process. This
inventi on woul d make "Boss" Kettering rich, famus and bel oved to a nation
falling in love with its wheels. Thanks to the starter, the folksy inventor's
new firm Dayton Engineering Laboratories Conpany, or DELCO received its first
big order, for $ 10 mllion, fromthe upstart General Mtors Corporation
founded only three years earlier by WIliam Crapo Durant.

GM's 1912 Cadillac was equi pped with DELCO s self-starter and battery
ignition. Wen custoners reported that the engine of this |luxury autonpbile had
an al armng tendency to knock-a sharp, nmetallic sound hinting at damage being
done inside the engine-critics blaned Kettering' s electrical conponents

Kettering was convinced, rightly, that knocking was a function of an
engine's fuel rather than ignition problens. Wen Kettering and his partners
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sold DELCOto Durant's GMand its new partner-Afred Sloan's Hyatt Roller
Bearings-in 1916, his |l ab was already engaged in a search for the cure
Following the sale, this work was transferred to his new firm the Dayton
Research Laboratories, where a newy hired assistant, Thonas M dgl ey, was
assigned to study the probl em of engine knock

Stabbing in the dark, Mdgley got |ucky quickly when he added iodine to the
fuel, stopping knock in a test engine and establishing for all time that the
mal ady- premat ure conbustion of the fuel/air mxture-was connected to the
expl osive qualities of the fuel, what would later be called "octane." |odine
rai sed octane and cured knock; however, it was corrosive and prohibitively
expensive. Inspired by the fundanmental breakthrough, M dgley nonetheless carried
on with fuel research, testing every substance he could find for antiknock
properties, "fromnelted butter and canphor to ethyl acetate and al um num
chloride." Unfortunately, "nmpbst of themhad no nore effect than spitting in the
G eat Lakes."

The Anti Knock That Got Away

Aut oot i ve engi neers knew by this tinme that engines that didn't knock would



not only operate nore snoothly. They could al so be designed to run w th higher
conpression in the cylinders, which would allow nore efficient operation,
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resulting in greater fuel econony, greater power or some harnoni ous conbination
of the two. The key was finding a fuel wi th higher octane. Though octane
sufficient for use in high- conpression engi nes had been achi evabl e since 1913
through a process called thermal cracking, the process required added

expendi tures on plant and equi pnent, which tightfisted oil refiners didn't
relish. The nation's fuel supply remained resolutely |low grade, a situation that
troubl ed Kettering.

By limting allowabl e conpression, |owoctane fuel neant cars would be
burni ng nore gasoline. Like many visionary engineers, Kettering was enanored of
conservation as a first principle. As a businessman, he al so shared persistent
fears at the tine that world oil supplies were running out. Low octane and | ow
conpressi on neant | ower gas mleage and nore rapid exhaustion of a dwi ndling
fuel supply. Inevitably, demand for new autonobil es woul d fade.

By 1917 Kettering and his staff had trained their octane-boosting sights on
et hyl al cohol, also known as grain al cohol (the kind you drink), power alcohol
or ethanol. In tests supervised by Kettering and Mdgley for the Arny Air Corps
at Wight Field in Dayton, Onio, researchers concluded that al cohols were anong
the best antiknock fuels but were not ideal for aircraft engines unless used as
an additive, in a blend with gasoline. This undoubtedly |ed Kettering to concur
with an April 13, 1918, Scientific Anerican report: "It is now definitely
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establ i shed that al cohol can be blended with gasoline to produce a suitable
nmotor fuel."

The story of TEL's rise, then, is very nmuch the story of the oil conpanies’
and | ead interests' war against ethanol as an octane- boosting additive that
could be mixed with gasoline or, in their worst nightrmare, burned straight as a
repl acement for gasoline. For nore than a hundred years, Big G| has reckoned
ethanol to be fundamentally inimcal to its interest, and, viewing its interest
narromy, Big Gl mght not be wong. By contrast, GM s subsequent antipathy to
al cohol was a profit-notivated attitude adjustnment. Alcohol initially held nuch
fasci nation for the conpany, for good reason. Ethanol is always plentiful and
easy to make, with a long history in America, not just as a fuel additive but as
a pure fuel. The first prototype internal- conbustion engine in 1826 used
al cohol and turpentine. Prior to the Civil War al cohol was the npst wi dely used
illumnating fuel in the country. Indeed, al cohol powered the first engine by
the German inventor N cholas August Oto, father of the four-stroke internal-
conbustion engi nes powering our cars today. Mrre inportant, by the tinme of
Kettering's anti knock inquiry, alcohol was a proven autonotive fuel.

As the autonobile era picked up speed, scientific journals were filled with
references to al cohol. Tests in 1906 by the Departnent of Agriculture
underscored its power and econony benefits. In 1907 and 1908 the US Geol ogi cal
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Survey and the Navy performed 2,000 tests on al cohol and gasoline engines in
Norfol k, Virginia, and St. Louis, concluding that higher engine conpression

coul d be achieved with al cohol than with gasoline. They noted a conplete absence
of smoke and di sagreeabl e odors.

Despite many attenpts by Big Gl to stifle its hone-grown conpetitor (one
time-honored ganbit: |obbying |legislators to pass punitive taxation thwarting
al cohol 's economic viability), power alcohol would nunber anong its adherents
several highly regarded inventors and scientists, including Thomas Edi son and
Al exander Graham Bel|l. Henry Ford built his very first car to run on what he
called farmal cohol. As late as 1925, after the advent of TEL, the high priest
of American industry would predict in an intervieww th the Christian Science
Monitor that ethanol-"fuel fromvegetation"-would be the "fuel of the future."
Four years later, early exanples of his Mdel A car would be equipped with a
dashboard knob to adjust its carburetor to run on gasoline or alcohol.

Et hanol nade a | ot of sense to a practical Chio farmboy like Kettering. It
was renewabl e, nmade from surplus crops and crop waste, and nontoxic. It
delivered hi gher octane than gasoline (though it contained | ess power per



gallon), and it burned nore cleanly. By 1920, as Kettering was aware, a US Naval
Commi ttee had concl uded that al cohol -gasoline blends "w thstand hi gh conpression
wi t hout produci ng knock."
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H gher conpression was, after all, what the GM nen were after. In February
1920, shortly after joining General Mtors' enploy, Thomas Mdgley filed a
patent application for a blend of al cohol and cracked (ol efin) gasoline, as an
anti knock fuel. Later that nmonth K W Zinmrerschied of GMs New York headquarters

wote Kettering, observing that foreign use of alcohol fuel "is getting nore
serious every day in connection with export cars, and anything we can do toward
bui | di ng our carburetors so they can be easily adapted to al cohol wll be
appreciated by all." Kettering assured himthat adaptation for alcohol fuel "is

a thing which is very readily taken care of" by exchanging netal carburetor
floats for |acquered cork ones. GM was concerned (albeit tenporarily) about an
i mm nent disruption in oil supply, and al cohol -powered cars could keep its
factories open. An internal GMreport that year stated om nously, "This year
will see the nmaxi mum producti on of petroleumthat this country will ever know "

Et hanol on the March

In Cctober 1921, less than two nonths before he hatched | eaded gasoline,
Thomas M dgl ey drove a hi gh-conpressi on-engi ned car from Dayton to a nmeeting of
the Society of Autonotive Engineers in |Indianapolis, using a gasoline-ethanol
bl ended fuel containing 30 percent al cohol. "Alcohol," he told the assenbl ed
engi neers, "has trenmendous advantages and mi nor di sadvantages." The benefits
included "clean burning and freedom from any carbon deposit...[and]
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tremendously hi gh conpression under which al cohol will operate w thout
knocki ng. ... Because of the possible high conpression, the avail abl e horsepower
is nmuch greater with al cohol than with gasoline.”

After four years' study, GMresearchers had proved it: Ethanol was the
addi tive of choice. Their estimation would be confirmed by others. In the
thirties, after |eaded gasoline was introduced to the United States but before
it domnated in Europe, two successful English brands of gas-C evel and Discoll
and Kool Mdtor-contained 30 percent and 16 percent al cohol, respectively. As it
happened, d eveland D scoll was part-owned by Ethyl's hal f-owner, Standard G|
of New Jersey (Kool Mdtor was owned by the US oil conmpany Cities Service, today
Citgo). Wile their US colleagues were slandering al cohol fuels before
Congressional committees in the thirties, Standard G1's nmen in England woul d
claim in advertising panphlets, that ethanol-laced, |ead-free petrol offered
"the nobst perfect motor fuel the world has ever known," providing "extra power,
extra econony, and extra efficiency."

For a change, the oil conpani es spoke the truth. Today, in the postlead era,
ethanol is routinely blended into gasoline to raise octane and as an
em ssi ons-reduci ng oxygenate. Race cars often run on pure ethanol.
Dai m er Chrysl er and Ford earn credits allowing themto sell additional
gas-guzzling sport utility vehicles by engineering so-called flex- vehicles
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that will run on clean-burning E85, an 85 percent ethanol/gasoline blend. GM
hel ped underwrite the 1999 Ethanol Vehicle Chall enge, which saw coll ege

engi neering students easily converting standard GM pi ckup trucks to run on E85,
produci ng hundreds of bonus horsepower. Ethanol's technical difficulties have
been surmounted and its cost-as an octane-boosting additive rather than a pure
fuel-is conpetitive with the industry's preferred octane-boosti ng oxygenate,
MIBE, a petrol eumderived suspected carcinogen with an affinity for groundwater
that was recently outlawed in California. Wth MIBE's fall fromgrace, many
refiners-including Getty, which took out a full-page ad in the New York Tinmes
congratulating itself for doing so-returned to ethanol long after it was first
devel oped as a cl ean-burni ng octane booster.

Enter Du Pont
In 1919 GM purchased Kettering's Dayton research | aboratory. The foll ow ng

year the conpany installed himas vice president of research of the renaned
General Mdtors Research Corporation.



No | onger the shanbling, anarchic outfit it had been under the inveterate
risk-taker WC. Durant, GMwas now to be run in the mlitarily precise nold of
E.1. du Pont de Nenours & Conpany of WI m ngton, Delaware. Awash in a sea of
gunpowder profits fromWrld War |, the du Pont fam |y had been increasing its
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stake in GM since 1914. By 1920 it controlled nmore than 35 percent of GM shares
and noved to pack the board, installing professional managenment, with the du
Pont faction taking control of the corporation's all-powerful finance comittee

Caught short by a margin call in the recession of 1920, Durant, GMs
col orful founder, lost his stake and was forced by the du Pont famly to wal k
the plank (he woul d spend his final days running a bowing alley). One of the
clan's craftiest patriarchs, Pierre du Pont, was coaxed fromretirenment and
named GM s interimpresident; A fred Sl oan, who had denonstrated the col dhearted
al | egi ance to the bottomline the du Ponts revered, becane executive vice
president preparatory to assuming the top slot. The pressure on all concerned
including Kettering and his research division, was to nmake noney and to nmake it
f ast

Lest there be any mi sunderstanding, Sloan wote to Kettering in Septenber of
1920, alerting himto the du Ponts' new math: "Although [the Research
Corporation] is not a productive unit and a unit that is supposed to nake a
profit, nevertheless the nore tangible result we get fromit the stronger its
position will be.... It may be inferred at sonme future tine...that we are
spendi ng too much noney down there [in Dayton] and being in a position to show
what benefits had accrued to the corporation would strengthen our position
materially."
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That tinme would come soon enough for Kettering to deliver. An air- cool ed
engi ne he'd chanpi oned- copper-cool ed, he called it-wuld soon prove a costly
di saster for GM Fortunately for him imrediately after joining GMhe had given
his trusted assistant Mdgley two weeks to find sonething to ignite the new
managenent's interest in funding continued fuel research. Though it woul d take
sonewhat |onger than two weeks to fire their masters' enthusiasm "M dge"
succeeded

And the Wnner Is..

The effect of this sudden time constraint was striking. As GMresearcher and
Kettering biographer T.A Boyd noted in an unpublished history witten in 1943
M dgl ey's main research in 1919-20 had been to nake al cohols out of olefins
found in petrol eumthrough reactions with sulfuric acid. (Farm al cohol was one
thing, but a patentable process for production of petrol eumderived al cohol -a
possi bl e noney- maker-was quite another, one of considerably greater interest to
the corporation.) "But in view of the verdict setting a time limt on how nuch
further the research for an anti knock compound m ght continue,” Boyd said, "work
was resuned at once in neking engine tests of whatever further conpounds
happened to be available on the shelf of the lab...or which could be gotten
readily."
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As noted earlier, Mdgley tested nany conpounds before isolating tetraethy
lead in Decenber 1921. In the early days, he would attribute the discovery of
TEL's anti knock properties to "luck and religion, as well as the application of
science.”" In a 1925 magazine article, he would recall false trails with iodine
aniline, seleniumand telluriumbefore hitting upon lead. Curiously, his article
omtted any reference to the al cohol -gasoline blend he'd patented just five
years earlier

Anot her oddity: The exact nunber of conpounds tested prior to TEL's
di scovery varies dranmatically in different accounts. As Professor WIliam
Kovari k of Radford University has observed, confusion reigns in part because the
| ab's day-to-day test diaries have never been released to the public by the
General Motors Institute (GM) archive. In the words of one archivist there
GM s | ead archives have been "sanitized." One 1925 article in the Literary
Di gest put the nunber at 2,500 conpounds tested, while The Story of Ethy
Gasol i ne, a 1927 panphl et rel eased by a conpany M dgley would hel p found, states
that 33,000 were studied. Another time, he clainmed 14,991 el ements were



exam ned, while a 1980 Ethyl corporation statenent set the nunber at 144. This

guestion is inportant because GM s discovery of |ead s anti knock properties,

which initially caused little internal excitenent, would be hailed in popul ar

media and later cited in polytechnical texts as a nodel of rational, orderly

scientific inquiry that sought the single best answer to the knock question. A
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nmore realistic view of events is that TEL's re-energence in the twenties was the
result of a crude enpirical potshot that was understood to pronmise a |andslide
of earnings over tine.

Apprised of Mdgley's discovery that one part TEL could be used to fortify
1,000 parts of gasoline, Kettering proposed the nane "Ethyl" for the new
anti knock fluid, a mld irony in light of both nmen's |ongtinme-and soon to
fade-interest in ethyl alcohol. At researcher Boyd' s suggestion Ethyl was dyed
red. There was as yet, however, no plan to market Ethyl. Indeed, in July 1922,
seven nmonths after TEL's discovery, J.W Mrrison of the GM Patent Departnent
woul d encourage Mdgley to "see if the U S. Industrial Al cohol Co. have opened a
val uabl e line of research. M. Cenents [the | ab manager at G stated some tine
ago that it might be worth our while to carry our investigations further on the
problemof utilizing alcohols in motors. | think he nmentioned specifically
conbi nati ons of al cohol and gasoline."

From the corporation's perspective, however, the problenms with ethyl alcohol
were ultimately insurnmountable and rather basic. GMcouldn't dictate an
infrastructure that could supply ethanol in the volunmes that m ght be required.
Equal ly troubling, any idiot with a still could nake it at hone, and in those
days, many did. And ethanol, unlike TEL, couldn't be patented; it offered no
profits for GM Moreover, the oil conpanies hated it, a powerful disincentive
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for the fledgling GM which was loath to jeopardize relations with these mighty
power brokers. Surely the du Pont famly's growing interest in oil and oil
fields, as it branched out fromits gunpowder roots into the oil-dependent
chemi cal business, wei ghed on nmany GM directors' mi nds.

I'n March 1922, Pierre du Pont wote to his brother Irenee du Pont, Du Pont
conpany chairman, that TEL is "a colorless liquid of sweetish odor, very
poi sonous if absorbed through the skin, resulting in | ead poi soning al nbst
immedi ately." This statement of early factual know edge of TEL's suprene
deadl iness is noteworthy, for it is know edge that will be denied repeatedly by
the principals in comng years as well as in the Ethyl Corporation's authorized
history, released al nbst sixty years later. Underscoring the deep and inplicit
cozi ness between GM and Du Pont at this time, Pierre informed |renee about TEL
before GM had even filed its patent application for it.

The Rise of Tetraethyl Lead

Wth the application filed, the groundwork was laid for manufacture of TEL.
An Cctober 1922 agreenent contracted Du Pont to supply GM Signing for GM was
Pierre du Pont; signing for Du Pont: his brother Irenee. Manufacturing began in
1923 with a snall operation in Dayton, Chio, that nade 160 gall ons of tetraethyl
|l ead a day and shipped it out in one-liter bottles, each of which would treat
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300 gal l ons of gasoline.

In February 1923 the world's first tankful of |eaded gasoline was punped at
Refiners G| Conpany, at the corner of Sixth and Main streets, in Dayton, Chio,
froma station owned by Kettering's friend WIllard Tal bott. But four nonths
earlier, an agitated WIlliam Mansfield Clark, a lab director in the US Public
Health Service, had witten A M Stinson, assistant Surgeon General at the PHS,
warning that Du Pont was preparing to manufacture TEL at its plant in Deepwater,
New Jersey. It constituted a "serious nenace to public health" he stated, with
reports already enmerging fromthe plant that "several very serious cases of |ead
poi soni ng have resulted" in pilot production.

Clark additionally specul ated that w despread use of TEL woul d nean "on busy
thoroughfares it is highly probable that the | ead oxide dust will remain in the
|l ower stratum" Estimating that each gallon of gasoline burned would emt four
grans of |ead oxide, he worried that this would build up to dangerous |evels



al ong heavily travel ed roads and in tunnels.

Stinson was troubl ed enough by Clark's letter to request that the PHS s
Di vi sion of Pharmacol ogy conduct investigations; unfortunately, the division's
director responded, such trials would be too tinme-consum ng. He suggested that
the PHS rely upon industry to supply the relevant data, a spectacularly poor
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plan that woul d anpbunt to governnent policy for the next forty years.

Per haps spurred by dark's mssive and Stinmson's concern, in Decenber 1922
the US Surgeon General, H S. Cunming, wote Pierre du Pont: "lInasmuch as it is
under st ood that when enpl oyed in gasoline engines, this substance will add a
finely divided and nondiffusible formof |ead to exhaust gases, and furthernore,
since | ead poisoning in human beings is of the cunmulative type resulting
frequently fromthe daily intake of mnute quantities, it seens pertinent to
inquire whether there mght not be a decided health hazard associated with the
extensive use of |lead tetraethyl in engines."

But the Good News Is...

The year 1923 did not begin well, then, for supporters of tetraethyl |ead.
In January, on account of |ead poisoning, Thonmas M dgley was forced to decline
speaki ng engagenents at three regional panels of the Anerican Chemnical Society,
whi ch had awarded hima medal for his discovery. "After about a year's work in
organic lead," he wote, "I find that my lungs have been affected and that it is
necessary to drop all work and get a large supply of fresh air." He repaired to
M am .
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Before | eaving town, Mdgley penned a reply to Cunming's letter, which had
been passed on to himby Pierre du Pont. Al though the question "had been given
very serious consideration," he wote, "...no actual experinmental data has been
taken." Even so, Mdgley assured the Surgeon General, GM and Du Pont believed
that "the average street will probably be so free fromlead that it will be
inmpossible to detect it or its absorption.” In other words, TEL, the deadly
chemical curiosity, was being brought to market w thout any thought or study as
toits public health inplications, but rather on the hopeful hunch of a clever
nmechani cal engi neer who had just been poi soned by | ead.

Around this tinme, Mdgley had al so begun to receive letters expressing grave
concern over TEL fromwell-known public health and nmedical authorities at
| eadi ng universities, including Robert Wlson of MT, Reid Hunt of Harvard,
Yandel | Henderson of Yale (Anerica's forenpst expert on poi son gases and
aut onotive exhaust) and Dr. Erik Krause of the Institute of Technol ogy, Potsdam
Germany. Krause called TEL "a creeping and malicious poison," and he told
Mdgley it had killed a nenber of his dissertation conmittee. Charles Kettering
may have been concerned by this grow ng chorus of TEL critics, but the early
mont hs of 1923 saw his mind preoccupied with another matter. In May of that
year, after four costly years of devel opnent, Kettering' s bel oved copper-cool ed
engi ne was abandoned as a production program a high- profile enbarrassnent
wi thin the conpany and the | arger autonotive community. "It was then," wote
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Kettering' s research assistant and bi ographer, T.A Boyd, sone years |ater,
"that his spirits reached the | owest point in his research career."

The abj ect failure of the copper-cool ed engine led the fiercely proud
Kettering to believe his personal capital in the conpany had been terminally
depleted. "Since this thing with the Copper-Cool ed Car has cone up," he wote
Al fred Sl oan (who becane GMs president in 1923), "the Laboratory has been
practically isolated from Corporation activities." Kettering's shame was so
enornmous that he tendered his resignation in a letter to Sloan. "| regret very
much that this situation has devel oped. | have been extrenely unhappy and know
that | have nmade you and M. du Pont equally unhappy.... work here at the
Laboratory, | realize, has been al nbst 100% failure, but not because of the
fundarmental principles involved. Enough may come out of the Laboratory to have
paid for their existence but no one will care to continue in Research activities
as the situation now stands."



"My Dear Boss

Sl oan declined to let Kettering go. But America' s nost fanpus autonotive
engi neer after Henry Ford energed with a renewed sensitivity to the
profit-nmaking needs of his corporation. In this regard, TEL held out an
imrediate lifeline. Witing Kettering fromFlorida in March 1923, M dgl ey
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related a nmad brai nst orm whose rel evance had now becone fully clear to
Kettering. "My dear boss," he began, "The way | feel about the Ethyl Gas
situation is about as follows: It |ooks as though we could count on a m ni num of
20 percent of the gas sold in the country if we advertise and go after the

busi ness-this at three cent gross to us fromeach gallon sold. | think we ought
to go after it as soon as we can without being too hasty."

M dgl ey barely scratched the surface of the wealth to cone. Wth a | egal
nmonopol y based on patents that would provide a royalty on practically every
gallon of gasoline sold for the life of its patent, Ethyl prom sed to make GM
shar ehol der s-anong whom the du Ponts, Alfred Sl oan and Charles Kettering were

the largest-very rich. Profit-free ethanol, indeed. As Kovarik has cal cul ated
"Wth gasoline sales [in 1923] around six billion gallons per year, 20 percent
woul d conme to about 1.2 billion gallons, and three cents gross would represent $

36 mllion. Wth the cost of production and distribution running |ess than one
cent per gallon of treated gasoline, nobre than two thirds of the $ 36 mllion
woul d be annual gross profit. O course, within a decade 80 percent of the then
12 billion gallon narket used Ethyl, for an annual gross of alnost $ 300
mllion."

The fears of excessive hastiness expressed in Mdgley's letter were
evidently allayed. In April 1923, one nonth after he'd performed his riveting
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cal cul ations, the General Mdtors Chenical Conpany was established to produce
TEL, with Charles Kettering as president and Thonas M dgley as vice president.

Cct ane, The Motorist's Friend

Begi nning in 1921, GM s executive committee began to articulate the first
principles that would conme to be known as Sloanismthat is, planned obsol escence
and product differentiation through speed, power, style and color; "a car for
every purse and purpose," as Sloan was fond of saying

Bet ween 1922 and the end of the decade, Sloan and his GM associ ates woul d
devi se marketing strategi es that would see GM overtake Ford as the world's
| argest autonobile manufacturer and set the tone for the next fifty years of
Anerican autonotive consunption. Central to this growth would be an awareness
that consumers were no | onger |ooking nmerely for basic transportation, which was
the stock in trade of Ford's beloved Mdodel T. In addition to consumer financing
(whi ch Ford opposed), Sloan was convinced that style, snob appeal and speed
woul d hel p GM steal its custoners away. He was right.

Fol I owing the failure of his copper-cool ed engine, Kettering rejigged his
argunments for TEL for internal-definitely not public-consunption. As it
happened, the new additive could be fitted neatly into the Sloanist equation
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For while it was initially seen by Kettering and his staff as a way to cure
knock and to husband fossil-fuel supplies, the high conpression it enabled in
motors was just as easily exploited to make cars faster and nore powerful, thus
easier to sell. Alan Loeb, a former EPA attorney and | ead historian who has

exam ned the period closely, has neatly summed up Kettering's conversion: "By
1923...it was clear that Kettering' s original purpose for the antiknock research
had given way to GMs desire to inprove auto perfornmance without regard for its
effect on fuel econony.... Kettering did not give up on efficiency and
conservation as his own ideals, but ever after he knew better than to try to
push a product that would not sell. In later years, even as Kettering' s advocacy
of conservation becane nore and nore public, it represented GMs true notive
less and |l ess."

Tellingly, Ethyl's earliest advertisenents dealt solely with speed and power



and invariably neglected to nention its active ingredient: |ead. Boasted a
Septenber 1927 ad that ran in National Geographic: "As an Ethyl user, you have
the benefits of greatly increased speed, nore power on hills and heavy roads.
Qui cker accel eration and conplete elimnation of 'knock.' But the real high
conpression autonobile is here at last! Ethyl gasoline has nade it possible!
Ride with Ethyl in a high conpression notor and get the thrill of alifetinme."
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Wth the advent of the Depression in the thirties, Ethyl's advertising
nodded to the economic realities of the day but still focused on power. An ad
that ran in February 1933 contains a Norman Rockwel | -esque portrait of a snall
boy who is conplaining to his enbarrassed father, "Gee, Pop-they're all passing
you." The acconpanying text rubs it in. "They didn't pass you when your car was
bright and newand you still don't like to be left behind. So just renenber
this: the next best thing to a brand new car is your present car with Ethyl."

Liftorf

Wth the formation of the GM Chem cal Conpany, work on a | arge-scale Du Pont
TEL pl ant began inmmedi ately. Irenee du Pont hailed his conmpany's technical

director, WF. Harrington: "It is essential that we treat this undertaking like
a war order so far as maki ng speed and produci ng the output, not only in order
to fulfill the terms of the contract as to time but because every day saved

means one day advantage over possible conpetition.”

Significantly, GMs patent on TEL woul d have covered any threat from
conpeting nakers of |ead additive. Thus, as Kovarik has reasoned, the
conpetition referred to nust have been fromthose who woul d have offered a
different kind of antiknock. GM Du Pont and TEL's ot her backers would | ong
publicly claimthere were no conceivable alternatives to the | ead anti knock
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additive. But the facts were otherw se. Ethanol was still out there. And GM
negoti ated throughout the twenties with Germany's |. G Farben over an additive
it made fromiron carbonyl. Then, in August 1925, Kettering hinself joyously
announced "Synthol," a blended autonotive fuel of benzene and al cohol that
promised to "double gas nmileage." There was, as we shall see, an unexpected-and
nmonent ary- busi ness need for Synthol. The point is, there were alternatives.

In a public relations coup, Ethyl |eaded gasoline fueled the top three
finishers at the Indianapolis 500 notor race on Menorial Day, 1923. Wth demand
skyrocketing, Kettering signed exclusive contracts with Standard O of New
Jersey (now Exxon), Standard Ol of Indiana (later Amoco, nore |ately merged
with BP) and Gulf O | (owned by the Mellon interests) for East Coast, M dwest
and Southern distribution, respectively, of |eaded gasoline.

Tetraethyl Death

In August, Du Pont's TEL plant opened at Deepwater, New Jersey, across the
Del aware River from Wl mngton. Less than thirty days woul d pass before the
first of several TEL poisoning deaths of workers there woul d occur. Not
surprisingly, given Du Pont's stranglehold on all local media within its domain
al ong the Del aware, the deaths went unreported.
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Even so, news of these and simlar deaths would inevitably conme out.
Realizing that its own nedical research would be I ess than credible then, and
havi ng been turned down by reputabl e acadenics and the Public Health Service in
its search for consultants to help "refute any fal se propaganda,” GM hurriedly
contracted the US Bureau of Mnes in Septenber 1923 to explore the dangers of
TEL. Even by the lax standards of its day, the bureau was a docile corporate
servant, with not an adversarial bone in its body. It sawitself as in the
m ning pronotion business, with much of its scientific work undertaken in
col l aboration with industry. The bureau's presunptive harnl essness
notwithstanding, to its witten agreement with GM was nonet hel ess added a
remar kabl e proviso, that the bureau "refrain fromgiving out the usual press and
progress reports during the course of the work, as [GM feels that the
newspapers are apt to give scare headlines and fal se inpressions before we



definitely know what the influence of the naterial will be."

Indi cative of the bureau | eadership's fundanental outl ook was an exchange
bet ween the superintendent of its Pittsburgh field station, where the TEL
investigation was being conducted, and the bureau's chief chemist, S.C. Lind. By
letter, Lind had objected to the use of the trade nanme "Ethyl" when referring to
tetraethyl |ead gasoline.
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"Of course their [GMofficials] object in doing so is fairly clear, and
anong other things they are not particularly desirous of having the nane 'l ead'
appear in this case. That is alright fromthe standpoint of the General Mtors
Conpany but it is quite a question in ny mind as to whether the Bureau of M nes
woul d be justified in adopting this nanme so early in the gane."

The superintendent replied that om ssion of "the use of the word 'lead in
the interbureau correspondence” was intentional to prevent |eaks to the papers.
"If it should happen to get sone publicity accidentally, it would not be so bad
if the word 'lead" were onmtted as this termis apt to prejudi ce somewhat
against its use."

I ndeed, |ead had acquired a bad name by 1920, as scientific and public
awar eness of its suprenme deadliness as an occupational and pediatric hazard was
increasing. Then, in April 1924, two GM enpl oyees engaged i n the manufacture of
TEL at a pilot plant in Dayton also died of |ead poisoning. Large nunbers of
nonf atal poisonings were noted at this time. Thomas M dgley was said to be
"depressed to the point of considering giving up the whole tetraethyl |ead
program" But Kettering, enmerging fromhis copper-cooled funk, wouldn't slow
down. Two nonths later, he would urge Du Pont to step up production. At the sane
time, seeking even greater control over Bureau of Mnes test results, GM
stipulated that "all manuscripts, before publication, will be subnmitted to the
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Conpany for comment and criticism”

By any neasure, the TEL constituency had experienced a run of rumluck, and
in June 1924 GM president Sloan, "gravely concerned about the poison hazard" and
deaths at TEL plants in Dayton and Deepwater, approved the formation of a
medi cal committee, with J. G| man Thonpson, consulting physician to Standard Q|
of New Jersey (which had been marketing Ethyl and dabbling in its nmanufacture),
as chairman. Summing up the gloony feeling all around at this tine, Du Pont
chai rman Irenee du Pont wote Sloan at GMthat TEL "may be killed by a better
substitute or because of its poisonous character or because of its [destructive]
action on the engine."

Following its investigation, GMs nedical conmittee delivered what was
apparently a negative and highly cautionary report on TEL. But |renee du Pont,
havi ng undergone sonme sort of conversion or, possibly, having remenbered his
famly's lifelong devotion to profit at any cost, wote Sloan on August 29,
1924, and told himnot to worry: "I have read the doctors' report and am not
di sturbed by the severity of the findings." Another product his firm
made- ni trogl yceri n-was even nore hazardous to make, du Pont added breezily,
while | ead dust fromcar exhaust was but nothing conpared to erosion fromlead
paint. Years later, this would becone a mgjor plank of TEL supporters' defense.
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For sone unknown reason, the report of Sloan's blue-ribbon nedical
committee, |ike many original docunments referenced in GMreports on TEL, is not
avai l able in the conpany's public archives.

Hel I o, Ethyl

Meanwhi l e, Standard O | of New Jersey had devel oped a faster, cheaper nethod
of synthesizing TEL. In August 1924 production began in a makeshift works at its
Bayway plant in Elizabeth, New Jersey. GMstill held the TEL patent, but
St andard now had the better manufacturing technology and a patent of its own to
prove it.



To the apparent surprise of sone at Du Pont, which had not been produci ng
the fluid fast enough for GMs liking, the oil conpany (one of twenty-seven
conpani es formed by the 1911 breakup of Rockefeller's Standard G| Trust) and
t he aut onobile conmpany formed a joint venture, which they called the Ethyl
Gasol i ne Corporation. Wiy, one wonders, would GM deign to formEthyl, a new
conpany, with Standard? "In the first place,"” Sloan would testify in a 1952
antitrust suit, "l recogni zed that General Mtors' organization had no
conpet ence what soever in chemical manufacture. W were nechani cal people dealing
in netal processing." The deaths at Dayton would certainly support this npdest
assessnent. Sloan would also later record his view that nmanagenent shoul d not
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get sidetracked on noncore businesses. But there were clearly bushels of noney
to be made. Sloan had by now fully cottoned to an essential fact about his
conpany's new |l ead additive patent. As the nanagenent expert P.F. Drucker
described it many years later, "GM in effect, made noney on al nost every gallon
of gasoline sold, by anyone."

In one of its first official acts, the newy formed Ethyl Gasoline
Corporation evinced renewed sensitivity to spin (not to nention a justifiably
el evated | evel of paranoia) by insisting that its contract with the Bureau of
M nes be nodified yet again, to reflect that "before publication of any papers
or articles by your Bureau, they should be submitted to them[Ethyl] for
coment, criticism and approval." Thus, as the public health historians David
Rosner and Cerald Markow tz have observed, the newy formed Ethyl Corporation
was given "veto power over the research of the United States governnent."

Death by Loony Gas

Du Pont would supply nost of Ethyl's TEL requirenents for years to coneg,
but, according to a letter witten by Alfred Sloan to Irenee du Pont in the fall
of 1924, in an accomopdation to Standard G| that firmhad been pernmtted to
maintain a small "sem works" at its Bayway refinery. Later, Du Pont engineers
woul d express serious reservations about the safety of Standard's facility. An
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internal 1936 Du Pont history would recount that the conpany was "greatly
shocked at the nanifest danger of the equipnment and nmethods [and] at the

i nadequat e safety precautions" at the Standard facility, but their suggestions
were "waved aside." Unfortunate it was.

On Cctober 26, 1924, the first of five workers who would die in quick
succession at Standard O 1's Bayway TEL works perished, after wrenching fits of
violent insanity; thirty-five other workers woul d experience trenors,
hal | uci nati ons, severe pal sies and ot her serious neurol ogi cal synptons of
organi c | ead poisoning. In total, nore than 80 percent of the Bayway staff would
die or suffer severe poisoning. News of these deaths was the first that nmany
Anericans heard of |eaded gasoline- although it would take a few days, as the
New York City papers and wire services rushed to cover a nysterious industrial
di saster that Standard stonewal | ed and GM declined to delve into.

Confusi on and pani c marked the headlines, with reporters forced to travel to
New Jersey to track a story they'd probably have noted in a lightly rewitten
press release if Standard had appeared nore forthcoming. On Cctober 30, days
after the first Bayway death, the press was at last invited to Standard' s New
York Cty headquarters for an afternoon session of |ong-overdue, professionally
crafted spin control. Thomas M dgl ey had been rushed to 26 Broadway from Dayton
and woul d address the corps. But first, Standard's nedical consultant, J.
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G | man Thonpson, presented themwith a typewitten statenment, supplying the
conpany's nost scul pted telling of recent history yet:

[TEL's] recently discovered use for greatly pronoting the efficiency of
gasoline engines has led to its manufacture on a comrerci al scal e through
processes still nmore or less in a stage of devel opnent. This has occasi oned
unf oreseen accidents.... One of these has been the sudden escape of funmes from
large retorts, and the inhalation of such funes gives rise to acute synptons,
particularly congestion of the brain, producing a condition not unlike delirium
tremens. Al though there is lead in the compound, these acute synptoms are wholly
unl i ke those of chronic | ead poisoning such as painters often have



"There is no obscurity whatever about the effects of the poison and
characterizing the substance as 'nystery gas' or 'insanity gas' is grossly
m sl eadi ng

Asked to assess their liability to famlies of nen who said they were not
war ned of the dangers, Standard G| officials said "the rejection of many nmen as
physically unfit to engage in the work of the Bayway plant, daily physica
exam nations, constant adnonitions as to wearing rubber gloves and using gas
masks and not wearing away fromthe plant clothing worn during work hours shoul d
have been sufficient indication to every man in the plant that he was engaged
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"in a man's undertaking.'"

The falsity and cruelty of Standard's position were manifest, the ironies
rife. First, Standard wasn't in experinental production. It was naking TEL to
sell. Second, its stony silence alone had led to stories in the press about a
"mystery" gas, because reporters |learned that TEL had been dubbed "Il oony gas"
from Bayway workers whomthey interviewed after being brushed off by the company
brass. Finally, the escapes of gas weren't sudden, as clained, but ongoing, the
poi soni ng cunul ati ve. The doctors at Reconstruction Hospital had told the Herald
Tribune that violent insanity was "brought on by the gradual infiltration of
lead in their systems."

The day's true highlight, however, would be Mdgley's presentation. The
cel ebrated engi neer and Ethyl VP, who had only recently been forced to | eave
work to recover fromlead poi soning, proposed to denpnstrate that TEL was not
dangerous in small quantities, by rubbing sonme of it on his hands. M dgley was
fond of this exhibition and woul d repeat it el sewhere, washing his hands
thoroughly in the fluid and drying themon his handkerchief. "'I'mnot taking
any chance whatever,' he said. 'Nor would |I take any chance doing that every
day.'" The New York World cited unbelievabl e di spatches fromDetroit claimnng
that Mdgley "frequently bathed" in TEL to prove its safety to skeptics within
the industry.
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Ethyl Adrift

The response of |ocal governments and public health officials to the Bayway
di saster was swift and stern. The day of Mdgley's peculiar denpbnstration, the
New York City Board of Health banned the sale of TEL-enhanced gasoline, saying
that "such m xtures of gasoline, containing |l ead or other deleterious
substances, may be liable to prove detrinmental and dangerous to the health and
lives of the commnity, particularly when rel eased as exhaust from notor
vehicles." Wthin a matter of days Philadel phia, Pittsburgh and the State of New
Jersey woul d ban gasoline containing the | ead additive. Ethyl would continue to
be sold in the Mdwest, but el sewhere on the East Coast its use was unofficially
di scouraged by authorities

In early Novenber 1924, after the fifth Bayway worker died, the Bureau of
M nes study on TEL was rel eased (renmenber that GM and then Ethyl had reserved
for thenselves the right to approve the timng of its release). Not
surprisingly, the bureau's report, based on |limted animal testing it had
conduct ed, gave the substance a clean bill of health. The New York Tines, which
had decided as editorial policy to support the use of TEL, served up just the
sort of front-page headline Ethyl hoped for: "No Peril to Public Seen in Ethy
Gas/Bureau of Mnes Reports after Long Experinments with Mtor Exhausts/Mre
Deaths Unlikely."
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Yandel | Henderson of Yale and others assailed the Bureau of Mnes study as a
hopel essly shoddy investigation financed by an interested party, Ethyl, and
bermpaned Washington's antiregulatory climte. The bureau had "investigated the
danger to the public of acute |ead poisoning," he noted derisively, and had
failed even to take into account the possibility that the atnmosphere m ght be
polluted to such an extent al ong autonobile thoroughfares that those who worked
or lived along such streets would gradually absorb lead in sufficient quantities
to poison themin the course of nonths...

Perhaps if | eaded gasoline kills enough people soon enough to inpress the



public, we nmay get from Congress a nuch-needed | aw and appropriation for the
control of harnful substances other than foods. But it seens nore likely that
the conditions will grow worse so gradually and the devel opnent of |ead
poisoning will cone on so insidiously (for this is the nature of the disease)
that | eaded gasoline will be in nearly universal use and |arge nunbers of cars
wi Il have been sold that can run only on that fuel before the public and the
Gover nment awaken to the situation....

This is probably the greatest single question in the field of public health
that has ever faced the American public. It is the question whether scientific
experts are to be consulted, and the action of Covernment guided by their
advi ce, or whether, on the contrary, comrercial interests are to be allowed to
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subordi nate every other consideration to that of profit.

Echoing the fears of PHS lab director Wlliamdark nore than two years
earlier, Henderson had clearly isolated the greatest threat of |eaded
gasol i ne-not the severe cases of industrial poisoning that had grabbed the
headl i nes but the slow, unrelenting | owlevel exposure that was sure to occur as
the use of |eaded gasoline spread. As we shall see, the industry would use this
di chot ony-acci dental deaths at the plant versus insidious poisoning-toits
advant age. The fornmer risk could be acknow edged because it could be prevented,
while the latter was doubted, denied and endl essly debat ed.

In years to cone, the federal government would do nuch to help the |ead
interests actively across a variety of fields, but the greatest assistance
of fered was an act of omission: a signal failure to arrange for independent
exam nation of the effects of autonotive |ead em ssions on the public health. By
1924 the governnment's allegiance and probity were already in question. As C W
Deppe, owner of the Lilliputian Deppe Mdtors, put it in aletter to the
Secretary of the Interior, Hubert Wrk: "May | be pardoned if | ask you frankly
now, does the Bureau of Mnes exist for the benefit of Ford and the G M
Corporation and the Standard O | Co. of New Jersey, and other oil conpanies
parties to the distribution of the Ethyl Lead Dopes, or is the Bureau supposed
to be for the public benefit and in protection of |ife and health?"
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Enter the Surgeon Ceneral

Three nmonths after the Bayway disaster, a grand jury acquitted Standard Q|
of crimnal responsibility for the tragedy despite the fact that, as the New
York Tinmes stated in sunmarizing the grand jury's findings: "The report found
that the deaths were directly due to poisoning...[and] recomrended that before
it resumes operations the conpany try to perfect some machi nery by which ethyl
gas can be manufactured w thout endangering life."

This was good news for Ethyl's backers, but strangely at variance with the
views of Standard's own partners. As Du Pont's internal history of 1936

concl uded: "Notwithstanding...foreknow edge at the peril, the precautions taken
in the small manufacturing operation at Bayway were grossly inadequate." And GM
took a dimview of the Standard operation as well. Ferris Hurd, a GM attorney

testifying in the government's 1953 antitrust suit against Du Pont, summarized
events:

[Standard] put up a plant that lasted two nonths and killed five people and
practically wiped out the rest of the plant. The disaster was so bad that the
state of New Jersey entered the picture and issued an order that Standard coul d
never go back into the manufacture of [tetraethyl |ead] wi thout the perm ssion
of the state of New Jersey. In fact, the furor over it was so great that the
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newspapers took it up, and they misrepresented it, and instead of realizing that
t he danger was in the nmanufacture, they got to thinking that the danger was
exposure of the public in the use of it, and the criticismof its use was so
great that it was banned in many cities and they had to cl ose down the

manuf acture and sale of Ethyl.

O course, there was a danger to the public in the use of Ethyl, but the
public wouldn't know it for decades, thanks in large part to the institutional
inability and tenperanental disinclination of the federal government at this



tinme to do anything nore than smle upon new technol ogi es and corporate
incursions into new and lucrative markets. The wave of publicity surrounding the
Bayway di saster had left Ethyl on the defensive, however. The conpany knew it
woul d be up to governnment to set matters right.

A Gft of God?

Today busi ness school students carefully analyze the corporate response to
the scare caused by a small batch of tainted Tylenol and widely hail it as a
wor k of genius. Yet it was nothing conpared with Ethyl's road back from
di saster, skillfully negotiated with a product that was a deadly poison fromthe
get-go. Ethyl, to use the nodern argot, had an aggressive plan and nade it
stick. You mght say it was one of the nost brilliant exercises in co-branded
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damage control ever.

For on Christnmas Eve, 1924, Charles Kettering, Frank Howard of Standard and
Du Pont chief engineer WF. Harrington paid a private visit to Surgeon General
Hugh Cunming to request that the Public Health Service hold public hearings on
TEL. Cunmming readily agreed. As Du Pont's private history of 1936 woul d note,
"In the prevailing state of strong prejudice and excited fears, the new industry
was fortunate in having the question of the health risk in the use of tetraethyl
|l ead actively taken up...by the US Public Health Service."

On May 4, 1925, in an act exquisitely tinmed and brilliantly crafted to the
right tone of seriousness for the proceedings, Ethyl publicly withdrewits
product fromthe market. On May 20 eighty-seven participants convened in the
Butler Building at Third and B Streets, in Washington, DC, along with a dozen
reporters, for the Surgeon Ceneral's conference. Conspicuously absent was
Treasury Secretary Andrew Mellon, whose agency was charged with oversight of the
PHS. Nowhere was it reported that Mellon family interests controlled Gulf Ol
whi ch had recently acquired an exclusive Ethyl distributorship.

At the hearing, Standard's Frank Howard (soon to be an Ethyl director)
uttered the nmenorabl e pronouncenent that TEL was "a gift of God" that conscience
and the march of human progress conpelled GMto exploit.
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Qur problemis not that sinple. W cannot quite act on a renpte probability.
We are engaged in the General Mtors Corporation in the manufacture of
autonobiles, and in the Standard Q| Conpany in the manufacture and refining of
oil. On these things our present industrial civilization is supposed to depend.
I might refer to the conment nade at the end of the war-that the Allies floated
to victory on a sea of oil-which is probably true....

Now as a result of some 10 years' [sic] research on the part of The General
Mot ors Corporation and 5 years' research by the Standard G| Co., or alittle
bit nore, we have this apparent gift of God-of 3 cubic centinmeters of tetraethyl
| ead-which will permt that gallon of gasoline...to go perhaps 50 percent
further...

What is our duty under the circunstances? Should we throw this thing aside?
Should we say, 'No, we will not use it,' in spite of the efforts of the
government and the General Mdtors Corporation and the Standard G| Co. toward
devel oping this very thing, which is a certain neans of saving petrol eun®?
Because sone aninals die and sone do not die in sone experinents, shall we give
this thing up entirely?

Frankly, it is a problemthat we do not know how to neet. W cannot justify
ourselves in our consciences if we abandon the thing. | think it would be an
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unhear d- of blunder if we should abandon a thing of this kind nmerely because of
our fears. Possibilities cannot be allowed to influence us to such an extent as
that in this matter.

(Many years later, Howard would be forced to relinquish his Standard post by
the Federal Trade Conmmi ssion for collaborating with Nazi Germany, but he woul d
retain his seat at Ethyl.)



Et hyl sal es manager A.S. Maxwel | got even nore carried away, telling a
reporter that engines would run so efficiently with | eaded gas that GM was
devel opi ng an engine that "will triple the best nileage a gallon of gasoline
will give today." Actually, while the high conpression Ethyl permitted-like
et hanol or any octane booster-m ght have of fered fuel - econony benefits, average
fuel econony in the United States fell steadily from 1925, the year of Ethyl's
introduction, through the seventies, when cars shrank and unl eaded fuel becane
the standard. In 1974 GM s corporate average fuel econony had fallen to a
near-comcal 12.2 miles per gallon. By 1987, after unl eaded becane predoni nant
and catal ytic converters a standard, the sales/registered-fleet average for cars
sold in the United States had clinmbed to 27.3 miles per gallon. Yet TEL
defenders to this day cite conservation as its key benefit.
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The Conference Adjourns

Anerica's autonotive popul ati on was rul tiplying exponentially, yet the
Surgeon Ceneral's conference spent six hours and forty-five mnutes deliberating
on what Yandel|l Henderson had prophetically called "probably the greatest single
question in the field of public health that has ever faced the American public"
and reached no conclusion. Instead, it voted unaninously on a notion by Dr.
Matthias N coll, New York State Conm ssioner of Health, to place the question of
tetraethyl lead in the hands of Cunmm ng and a seven-nmenber conmittee of experts
to be appointed by him wth orders to report back by January 1, 1926. And it
comended Ethyl for withdrawing its product while the question of its effect on
the public health was still unsettl ed.

Ankwardly for Ethyl, soon after the conference ended but nonths before the
Surgeon Ceneral's newy inpaneled commttee could conplete its study, details
ermer ged about eight nore TEL-rel ated deaths and nore than 300 injuries at Du
Pont's sinister Deepwater plant. Six square miles that lit up the sky at night,
Deepwat er was one of the country's nost active ports, yet it was nowhere to be
found on nautical maps. Oten referred to publicly by Du Pont as a dye works, it
was rather a conpl ex of poison-gas works, produci ng phosgene and chl ori ne gases
as well as the |lethal benzol series. Deepwater had no | egal government- just Du
Pont and its private police force. Dismissing the deaths, a Du Pont spokesnan
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said at the time, "It is a fact that we have a great deal of trouble inducing
the men to be cautious. We have to protect them against thenselves." (You can
still see Deepwater today at the southern end of the New Jersey Turnpi ke, but it

st opped producing TEL in the nineties.)

Happily for the du Ponts and the other lead interests, on January 19, 1926
the special committee appoi nted by Surgeon General Cumming found "no good
grounds" for prohibiting the sale of Ethyl gasoline: "So far as the commttee
could ascertain all the reported cases of fatalities and serious injuries in
connection with the use of tetraethyl |ead have occurred either in the process
of manufacture of this substance or in the procedures of bl ending and
ethylizing."

The committee revi ewed the evidence of studies it had conducted in Chio on
252 workers exposed to lead in their occupations as chauffeurs and garage nen.
Wiile the conmmittee noted "a greater storage of lead in the bodies of those
exposed to ethyl gasoline" and lead in the dust of garages di spensing ethyl
not hi ng concl usi ve could be established in the short time given to it. So,

al t hough the newspapers would miss the distinction-the New York Tines, for
instance, headlined it "Report: No Danger in Ethyl Gasoline"-the commttee had
nmerely concluded that TEL could be manufactured without the loss of life. It
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did not give tetraethyl lead a clean bill of health or settle the question of
its effect on the public health. In fact, it cautioned

It remains possible that if the use of |eaded gasolines becones wi despread
conditions may arise very different fromthose studi ed by us which woul d render
its use nore of a hazard than woul d appear to be the case fromthis
investigation. Longer experience may show that even such slight storage of



lead...may |l ead eventually in susceptible individuals to recognizable or to
chroni c degenerative diseases of a | ess obvious character....

In view of such possibilities the conmittee feels that the investigation
begun under their direction nmust not be allowed to | apse.... The vast increase
in the nunber of autonobiles throughout the country nmakes the study of all such
guestions a matter of real inmportance fromthe standpoint of public health, and
the committee urges strongly that a suitable appropriation be requested from
Congress for the continuance of these investigations under the supervision of
the Surgeon General of the Public Health Service.

Wi | e proposing that the sale of |eaded gasoline should go forward,
regul ated by the Surgeon General, the conmttee passed a resolution calling on
the Public Health Service to conduct further studies. Separately, the president
of the Society of Autonotive Engineers called for additional investigations
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concerning lead' s possible relation to sterility. And the Anmerican Chenm cal

Soci ety, which mght have been supposed a | ockstep supporter of Ethyl, proposed
around this time that increased governnmental regulation over chemicals "is a
subj ect worthy of further discussion.”

Thus, even the industry's paid scientists were uneasy about the use of |ead
in gasoline. Yet none of these calls for further government action were ever
acted upon, and it was this failure that gave Ethyl its opening. The PHS never
conducted the studies, the Surgeon CGeneral never | obbied Congress to pay for
them and, for the next forty years, all research on TEL's health inpact woul d be
underwritten by GM Standard G|, Du Pont, Ethyl and |ead-industry trade
associations. Wth the credulity-stretching statenent of an Ethyl spokesman that
the only purpose of GMand Standard G l-"two of the largest units in the
autonobile and oil industry"-was "to conserve a vital natural resource," the
conpany wel comed the conmmittee's report as total vindication. "W plan to resumne
operations," Ethyl announced without delay the day of the report's release. In
May 1926, one year after the sale of TEL-laced gasoline was suspended, signs
appeared in gas stations: "Ethyl is back."

But There Is No Alternative
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M srepresenting the Surgeon General's conmttee report findings and gl ossing
over its call for further study, Ethyl medical consultant Robert Kehoe recalled
in a 1928 article the government's abdication of its charge: "As it appeared
from[the committee's] investigation that there was no evi dence of inmmediate
danger to the public health, it was thought that these necessarily expensive
studi es shoul d not be repeated at present, at public expense, but that they
shoul d be continued at the expense of the industry nost concerned, subject,
however, to the supervision of the Public Health Service." H s own study, Kehoe
wote unsurprisingly, failed to "show any evidence for the existence of such
hazards."

G hers were | ess sangui ne about the committee's report and Kehoe's summary
of the evidence. Commttee nenber Dr. David Edsall, dean of Harvard's School of
Public Health, called the report inconplete and "hal f-baked." C. E. A Wnslow of
Yal e recommended that "the search for an investigation of antiknock conpounds be
continued intensively with the object of securing effective agents containing
| ess poi sonous netals (such as iron, nickel, tin, etc.) or no netals at all."

W nsl ow unsuccessfully sought to have the committee nention alternatives to TEL
inits final report, forwarding this recormmendation to the PHS, along with
correspondence fromthe Ford Motor Conpany. One letter to Wnslow, which is
mssing fromthe PHS files in the National Archive but present in his Yale
Uni versity archive, dated August 15, 1925, reads:
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Al cohol s for notor fuel
Further to ny letter of June 19th:

You may probably have observed the production of synthetic al cohol as
brought by the Badi sche Anilin and Soda Fabrik [BASF of |.G Farben], now being



produced in Germany at the rate of 60,000 gallons per nmonth. Such al cohol is
reported to be produced for between 10 cents and 20 cents per gallon and has
much prom se as a mxture with hydrocarbon [gasoline] fuels to elimnate
knocki ng and carboni zati on.

[signed] Wn H Smith, Ford Mtor Co.

Surgeon Ceneral Cunming was not interested in alternatives to |ead, even
t hough proof of their existence ought to have imediately thrown the veracity of
all Ethyl utterances into question. Speaking in August 1925, for instance,
Thomas M dgley had told a nmeeting of scientists, "So far as science knows at the
present tine, tetraethyl lead is the only naterial avail abl e which can bring
about these [antiknock] results, which are of vital inportance to the continued
econom ¢ use by the general public of all autonotive equipnment, and unless a
grave and inescapabl e hazard rests in the manufacture of tetraethyl lead, its
abandonment cannot be justified."
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M dgl ey had conveniently overl ooked his earlier, high-profile endorsenent of
et hanol, as would Kettering and the entire US press corps. Kettering was al so
forgetting Synthol, the octane-boosting alternative he had publicized just
months earlier when it |ooked like Ethyl mght be forced to close shop. Wth the
government's de facto seal of approval in hand for TEL, Kettering never again
mentioned Synthol. Summari zing his remarks before the Surgeon General's
committee, the New York Times reported: "The experience of the conpany does not
of fer any prom se that any such cheap and efficient anti-knock can be discovered
to replace the lead."

Uncl e Sam Lends a Hand

Far from heeding his committee's call for the initiation of further studies
on the effects of w despread use of tetraethyl |ead, the Surgeon Ceneral thrust
himself quickly into the role of international cheerleader for Ethyl's |ead
gasoline additive. In 1928 England's Daily Ml quoted British scientists
voi ci ng fear over the potential public health hazard posed by TEL, which was
soon to be introduced to the British market by the Angl o-Arerican oil conpany
brand Pratt's. Ethyl's new president, Earle Wbb, apprised Surgeon General
Cumming of this devel opnent and received a warm famliar response. "Your
courtesy in keeping us informed of such devel opnents is hel pful and I am
grateful for its continuance,” Cumming replied, before contacting the British
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mnistry.

Soon thereafter, England's Mnistry of Health would give TEL a clean bill of
health, referring to American findings. This would be hard to jibe with a
soon-t o- be-publ i shed report in the British Medical Journal on "the slow, subtle,
insidious saturation of the systemby infinitesi mal doses of |ead extendi ng over
a long period of time," but Cunming wasn't through yet.

For eshadowi ng years of sterling service on behalf of Ethyl, the Surgeon
General, the nation's highest-ranking nmedical officer, would put pen to paper
again in 1928, encouraging New York City sanitary officials to lift the city's
ban on the use of TEL-|laced gasoline. "There are no good grounds" for the ban,
he inplored them In 1931 Cumming would further assist Ethyl's overseas
marketing efforts. Cabling the PHS offices froman international conference in
Paris, the Surgeon General directed his mnions to send the Swi ss mnister of
health favorable reports on Ethyl.

In 1932 the du Pont famly would tenporarily shift party all egi ance and
support to Franklin Del ano Roosevelt's presidential bid with a sizable
contribution to his canpaign fund. The Denpcratic Administration was swift to
return the favor. A year after FDR s inauguration, the Surgeon General would
busy hinmself witing letters of introduction for Ethyl officials to public
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health counterparts in foreign countries.
"This will introduce you to M. E.W Wbb, President of the Ethyl Gasoline

Corp." the letters began. Cumming hel pfully assured recipients that Wbb had
consulted with the PHS and that the PHS had found Ethyl an excellent product and



given it a clean bill of health. He also fired off m ssives advancing Ethyl's
cause with pesky state legislatures and public health authorities in the United
States who were erecting regulatory hurdles

By 1936 Ethyl fluid would be added to 90 percent of gasoline sold in
Aneri ca-a resoundi ng commerci al success. But even this woul d not be enough
Responding to a conpl aint |odged by Ethyl that year, the Federal Trade
Commi ssion issued a restraining order preventing conpetitors fromcriticizing
| eaded gasoline in the commercial marketplace. Ethyl gasoline, the FTC order
read, "is entirely safe to the health of notorists and the public...and is not a
narcotic in its effect, a poisonous dope, or dangerous to the life or health of
a custoner, purchaser, user or the general public.” The FTC s action on Ethyl's
behal f came in the wake of an ad by the makers of unleaded Cushing Gasoline, who
meekly proposed, "It stands on its own nerits and needs no dangerous
cheni cal s-hence you can offer it to your customers w thout doubt or fear."
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Et hyl i zed Sci ence

Dr. Robert Kehoe of the University of G ncinnati, Ethyl's chief nedica
consul tant, would express the opinion follow ng the inconclusive 1926 report of
the Surgeon CGeneral's commttee (of which he was a nmenber) that there was no
basis for concluding that |eaded fuels posed any health threat whatsoever. And
while it is true that tetraethyl lead' s opponents could point in 1924 to no
exact scientific test of |eaded gasoline emi ssions as incontrovertible proof of
their hazards, there was a | arge body of evidence, dating back 3,000 years, that
| ead is poison

Though the principals nust surely have been aware of this historica
evidence, it will suffice to recap nmerely a few of the contenporaneous
scientific descriptions of |ead s poisonous effects. In 1910, for instance
Alice Ham I ton conpl eted a ground-breaking and wi dely reported study of the |ead
industries for the State of Illinois, finding pervasive worker poisoning and
conditions markedly worse than in European industry. In 1914 Anericans Henry
Thomas and Kenneth Bl ackfan detail ed pediatric | ead-poi soning death in the case
of a boy who ate white-lead paint bitten off a crib railing. By 1921, the year
of Mdgley's discovery of TEL as an octane-boosting gasoline additive, the
wei ght of the evidence was such that Anerica's National Lead Conpany, sworn
eneny of the antilead novenent, was forced to admt grudgingly that its

The Nation March 20, 2000

product was indeed a poison, in all its many fornms (e.g., carbonate of |ead

| ead oxides and sulfate and sulfide of |lead). The follow ng year, the League of
Nati ons woul d recommend banni ng white-lead paints for interior use on health
grounds, as many European countries had already done. Establishing a pattern of
tol erance for this nost dangerous el enent, the United States declined to adopt
the | eague's resol ution

The bankruptcy of TEL supporters' nedical opinion was exposed at the time by
Yandel | Henderson and others. Harvard's Dr. Edsall testified at the Surgeon
General 's conference

For 100 years and nore observations have been nade as to the effect of
having a noteworthy amount of |ead dust around in any occupation.... It is not a
question, then, whether there is or is not a hazard.... | amdi sposed to believe
that the hazard is a noteworthy one. How severe | amnot prepared to say. The
only way in which one can determ ne how serious it is would be through a very
I arge nunber of extrenely carefully carried-out observations as to what the
effects are upon a | arge nunber of human beings

By 1928, enbol dened by a refreshingly conpliant governnment and TEL's
effective victory before the Surgeon General, National Lead and St. Joseph's
Lead would formthe Lead Industries Association to take back the ground ceded
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with National Lead's 1921 adnmission. "Of late the | ead industries have been
recei ving much undesirable publicity," LIAremnded its nenbers, as if it had
forgotten in the intervening years that its product was a deadly poison. For
years to cone, the LIA on whose board Du Pont and Ethyl officers served, would



careful ly gather, fund, support and di ssem nate propaganda supporting its
pro-lead views, fighting all who would stand in its way. This disinformation
along with the lack of an adequate regul atory franmework and the expense and
difficulty of scientifically proving | ead s insidious inpact-bought

manuf acturers of | ead paint and | ead gasoline nore than fifty years of unjust
deserts

The Kehoe Rul e

Et hyl president Earle Webb once |isted Robert Kehoe as one of three nen
wi t hout whom Et hyl coul d not have done what it did, and surely this nust be so
H red by Kettering in 1924 on behalf of GMto study hazards of TEL manufacturing
pl ants, the young toxicol ogi st quickly denmonstrated the unerring instinct for
pl easi ng one's masters that guarantees one enploynent of a nore lasting nature
In 1925 he was appoi nted chi ef nedical consultant of the Ethyl Corporation and
remained in the post until his retirenent in 1958. But it was in Kehoe's day
job, as the outspoken director of the Kettering Laboratory- founded with an
initial $ 130,000 gift fromGV Du Pont and Ethyl at the University of
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Cncinnati, where the lead industry paid Kehoe's salary for half a century-that
he really rose to the challenge of prompting TEL. Agai nst Kehoe's |ab and
decades of its pseudo-science, the general and unfunded concerns of the public
health comunity were dooned for close to fifty years

As Kehoe told a Senate committee with rare accuracy in 1966, "at present,
this [Kettering] Laboratory is the only source of new information on this
subj ect [occupational and public health standards for |ead] and its concl usions
have a wide influence in this country and abroad in shaping the point of view
and the activities, with respect to this question, of those who are responsible
for industrial and public hygiene." Wrking on Ethyl's behalf and as a
consultant to the lead industry until shortly before his death in 1992, at 99
Kehoe put in exceptionally good innings. (H's lab would al so certify the safety
of the refrigerant Freon, subject of another environmentally insensitive GM
patent that would earn hundreds of mllions before it was outlawed.)

Summing up the findings of a lifetime, Kehoe told Congress that he and his
col | eagues "had been | ooking for 30 years for evidence of bad effects from
| eaded gasoline in the general population and had found none." The credibility
of his research had al ready been undercut and woul d soon be destroyed. But for
many years, Kehoe's findings had been vouched for by sem-private organi zati ons
including the American Public Health Association and the American Medica
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Associ ation. Al though they never undertook to investigate or independently
verify his findings, their |ap-dog approvals served to bulk up the schol arship
inafield that was sparsely schol ared

Kehoe's central belief-criticized by nedical authorities from Yale, Harvard
and Col unmbia at the Surgeon General's original 1925 conference and thoroughly
di scredited today, though still enbraced by the | ead- additive industry-was that
| ead appeared naturally in the human body; that the high blood-lead |evels his
test subjects exhibited were normal and healthy. In fact, independent
researchers later realized, Kehoe's control patients-the ones who wouldn't be
exposed to leaded gas in his studies-were invariably already saturated with
| ead, which had the effect of naking exposed persons' high | ead | oad appear |ess
worrisonme. Such later findings confirned the assertions of Yandell Henderson and
others who criticized Kehoe's nethodol ogy in 1925 before the Surgeon CGeneral's
conference. Harvard's Dr. Edsall had rem nded the Surgeon General, "In spite of
what Dr. Kehoe has just said, | think that his work will have to be negl ected
for the reason that the finding of lead in such a |large proportion of contro
peopl e means that however carefully these observations were made there was
somet hi ng wong technically."

Late in his career, Kehoe contended that |ead | evels in gasoline could- and
shoul d- be rai sed
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In recent years, a new generation of acadenmics has singled out Robert Kehoe
as the father of a rule, or paradigm of profound inportance, one that was to
govern Anerican industry and its parade of hazardous products for much of the



twentieth century. By relying on what Jerone Nriagu of the University of

M chi gan has called the cascading uncertainty rule ("There is always uncertainty
to be found in a world of inperfect information"), the lead industry and nakers
and nmarketers of TEL gasoline additives were able to argue in 1925: "You say
it's dangerous. W say it's not. Prove us wong." (O, as Nriagu prefers, "Show
me the data.") They still do.

As a result, Ethyl had its cake and ate it, several tinmes. |If the conmpany's
subst ance checked out as safe, then it would have been shown to have behaved
responsibly. If not, it would take an eternity to prove, during which tinme the
conpany coul d keep challenging test results and calling for nore data. "Both
possi bl e outcones, " the historian A an Loeb has witten, "acconmodated Ethyl
The general public was dealt all the risk and Ethyl and its owners were
insulated fromresponsibility. To the extent that there was a health
consequence, the Kehoe rule placed the burden upon the public.”

In the past fifty years, nuclear power, tobacco, chemical, asbestos, coal
pesticide and autonpbile interests have adopted strategies simlar to the one
devel oped by Kehoe. C utching nost of the technology and all of the research
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capital in their own hands, they'll say "Prove us wong, and we'll change." But
confronted with dammi ng evi dence, they'l|l repeatedly challenge the methodol ogy
of the studies or the bias of researchers. Al of which takes time. Wen these
defenses fail, the whole notion of extrapolating fromtest results on animals
m ght be questioned. As Professor Herbert Needl eman of the University of

Pi tt sburgh has observed, because toxins are not tested on hunans, this
effectively nmeans that no agent can ever be denonstrated as toxic to industry's
sati sfaction.

Today, application of the Kehoe Rul e has special neaning, as nultinational
corporations seek to introduce nyriad genetically engineered crops and products
prior to rigorous independent scientific testing. Once again, the burden of
proof is being subtly shifted to the doubters, with the entire world cast in the
role of guinea pig. In 1925 Haven Enerson, a Col unbia professor of public health
and former New York health conm ssioner, said of the TEL experience, "Up to the
present time we have al nbst invariably got our first inkling of a new industria
chemical hazard by some hunman catastrophe... it seens rather pitiable in a
country of such wealth in nmeans and know edge that we had to wait for a series
of human catastrophes to devel op the demand for a series of aninmal experinents."

Lead Paint vs. Lead Gas
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Wor ki ng al ongsi de Kehoe at first was the Lead Industries Association. Forned
primarily to fight restrictions on the use of |lead paint, the LI A was al so ready
to serve as a sort of all-purpose | ead-issue obfuscator. Though it woul dn't fund
much actual research, the LI A would underwite the original studies at Harvard
in the twenties that isolated a new pseudo-psychol ogi cal nal ady naned "pica,"
the so-called unnatural inpulse of some snmall children, nostly nonwhite, to
stick |l ead paint chips in their nouths

Mich to LIA' s chagrin, Kehoe would break ranks with themon the subject of
| ead paint, judging their product indefensible in light of all small children's
tendency to put things in their nmouths. Comi ng fromthe | ead-happy Kehoe, this
was a grimdiagnosis indeed. Happily for the doctor, in 1958 LIA and the forner
Anerican Zinc Institute founded another industry advocacy group, the
International Lead Zinc Research Organization, with an eye to pronoting gl obal
use of the lead additive in fuel and protecting nmakers of cadmium the toxic
zinc relation often found in batteries. Kehoe and Ethyl would find a happier
home at |LZRO, which would fund the occasional scientific study. Dr. Pau
Mushak, visiting professor of pediatric toxicology at Al bert Einstein College of
Medi cine, told The Nation that the industry has tended to underwite research
toward the margins of relevant issues, so as to avoid discovering sonething it
m ght not |ike.
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Kehoe's split with LIA and the | ead-paint canp was, oddly, beneficial for
both parties. Ever since, the | ead-paint and | ead-gasoline interests have been



able to point the finger at one another when assessing their own responsibility
for the global |ead-pollution problem buying nore tine to sell their products
and nore tine to distance thensel ves frompotential liability.

Et hyl Changes Hands

By the late thirties Ethyl had sewed up the US market, as noted, and was
maki ng maj or inroads in Europe. After World War |I, Third Wrld markets woul d
begin to be opened. On the surface things | ooked pretty good for the conpany,
whi ch by now had bl anketed the earth with its "gift of God." As "The Ethyl
Story," an insert in the Ethyl corporation's annual report for 1963, observed
with enthusiasm "today, |ead al kyl antiknock conpounds are used in nore than 98
percent of all gasoline sold in the United States and in billions of gallons
nmore sold in the rest of the world. Leaded gasoline is available at 200, 000
service stations in this country and thousands of others around the gl obe."

Strange it was, then, that in 1962 GM and Standard suddenly dunped the Ethyl
Corporation on the market. Even nore surprising to many was the buyer, the tiny
Al bermar| e Paper Manufacturing Conpany of Richnond, Virginia, and the structure
of the deal: It was the nodern world's first recorded | everaged buyout.
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Al bermarl e, owned by the CGottwald famly, had acquired Ethyl, eighteen tines its
size, with $ 200 nillion of borrowed noney, neking the front page of the New
York Times. "It was |like a Mom and Pop grocery buying the A&P!'" remarked an

i ncredul ous Monroe Jackson Rat hbone, Standard Q1| of New Jersey's president,
after presunmably taking a back seat in the negotiations.

No one who's tal king knows why GM wanted out of Ethyl in 1962. Ethyl's
official historian notes dryly that profits were flat in the late fifties. The
conpany's TEL patents had expired in 1947, and this allowed Nal co, PPG and
Houston Chemical to get into the TEL gane on the back of Ethyl's yeoman work.
But Ethyl was still the 800-pound gorilla in the tetraethyl arena; overall,
profits were pleasingly plunp and Ethyl's annual reports were upbeat. A nore
important factor nmay have been the sense that antitrust was in the air, with the
du Pont family being ordered by the governnent during this period to divest
billions in GMshares. Ethyl's incestuous paternity and its unseenmly relations
with Nazi Gernmany during World War Il (see sidebar) were reasons to avoid cl oser
scrutiny by a nosy governnment. And, just perhaps, GM m ght have known sonet hi ng
heavy was comi ng.

Et hyl 's new owners would, in fact, soon find thenselves staring at nore
worri sone snoke signals than a patch of duff profits. In July 1943 the Los
Angel es Tines reported the city's first nmajor snog episode. In 1950 Dr. Arie
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Haagen-Smt reported that the interaction of hydrocarbons (HC) and oxi des of
nitrogen (NOX) caused snmbg in Los Angel es. By 1953 autonpbiles would be
identified as the region's |argest source of hydrocarbons. Though they may or
may not have known it in 1962, the makers of TEL woul d soon be staring down the
barrel of a gun-the anti- air pollution novenent.

Anerican auto nakers saw the threat that air pollution posed to their
business. In the md-fifties they'd concluded a formal but secret agreenent
anong thensel ves to |icense pollution-control technologies jointly and not
publicize discoveries in the area without prior approval of all the signatories,
a pre-enptive strike against those who would pressure themto install costly
em ssions controls. The effect of their pact would be to stifle the devel opnent
of these nuch-needed devi ces and technol ogi es. Wen their agreenment cane to the
Justice Department's attention in 1969, the fallout fromthe exposure of their
perfidy and nmounting awareness of the nation's out-of-control smbg probl emwould
guar ant ee passage of air-pollution |laws that woul d eventual |y put |ead out of
business in America. By this tine, the legislative nbod had changed as it
pertained to the autonobile, fueled in |large neasure by the work-and
persecution, by Gvof a young | awer and Congressional ai de nanmed Ral ph Nader,
who, after raising serious questions about auto safety, had been foll owed and
harassed by GM s private detectives.
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Crucially, too, by 1969 the entire Kehoe view of natural human | ead burdens



had been knocked out-w th one punch-by Dr. dair Patterson, a California
Institute of Technol ogy geochem st. A onetine nenber of the Manhattan Project,
Patterson is widely credited with giving us our nost accurate estimate of the
earth's age-4.55 billion years. Wth the publication in 1965 of his semni nal

wor k, "Contam nated and Natural Lead Environnents of Man," in the Archives of
Environnental Health, the scientific world had its hardest proof ever that high
background lead levels in industrial |ands were man-made and endemic. Noticing
heavy planetary | ead contami nation in the process of establishing the age of the
pl anet, Patterson detailed how industrial man had rai sed his | ead burden 100
tines and | evels of atnobspheric lead 1,000 tinmes. Kehoe's rule of error ended in
a flash.

Kehoe hel d his head high in his remarks to Ednund Muski e's Congressi ona
clean air subcommttee in 1966, but Patterson had turned himinto an acadenic
train weck. Unlike Kehoe, Patterson utilized state-of-the-art methods to avoid
subj ect contamination with background | ead. Analyzing the 1,600-year-old bones
of pre-Col unbi an humans, he showed that the twentieth-century human | ead burden
was seriously elevated. Though Patterson's work was widely hailed by the
scientific comunity (it was the reason Kehoe was hunored, rather than
respected, by the Miuskie conmittee), the paper earned the professor a visit from
representatives of the Ethyl corporation, who, in Patterson's words, tried to
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"buy me out through research support that would yield results favorable to their
cause. "

Instead of joining forces with Ethyl, Patterson delivered a | ecture
assailing the conpany's activities and predicting the denm se of their TEL
operation. Followi ng these events, his |ongstanding contract with the Public
Heal th Service was not renewed, nor was a substantial contract with the Anerican
Petrol eum Institute. Menbers of the board of trustees at Cal Tech |eaned on the
chairman of his departnent to fire him Ohers have alleged that Ethyl offered
to endow a chair at Cal Tech if Patterson was sent packing

In January 1969 the four nmajor US auto conpanies and their trade
associ ati on-along with seven manufacturers of trucks and cabs, listed as
co-conspirators-were accused by the Justice Departnment of conspiracy to del ay
devel opment and use of devices to control air pollution fromcars, based on
their secret agreenent. Though they woul d settle the government's suit in
Sept ember by agreeing to termnate their conpact as well as all joint research
publicity or |obbying on em ssions issues, Detroit's position vis-a-vis air
pol luti on had been severely conprom sed. Ethyl was on its own now, and it was
fair and easy gane to take the fall
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On January 14, 1970, GM president Ed Col e announced to a fl abbergasted
audi ence the conpany's intention to nmeet pending clean-air laws with catalytic
converters beginning in 1974. Attached to autonptive exhaust systens, these
devices trap many harnful em ssions. However, the catalysts' active elenent,
platinum is expensive, a real problemwhen it is rendered instantly inoperative
(and the car undrivable) by the lead in "ethylized" gasoline. Farewell, then
| eaded gasol i ne

Ethyl was livid. As an authorized corporate biographer wote sone years
later, "Here was General Mdtors, which had fathered the additive, calling for
its demse! And it struck some peopl e as incongruous-not to use a harsher
word-for Ceneral Mtors to sell half of what was essentially a | ead additive
firmfor many mllions and then to advocate annihilation of the |ead antiknock
busi ness. "

"'Get the lead out' has becone a slogan in every household," Law ence
Bl anchard Jr., an Ethyl exec, conplained. "I still stay awake sone nights trying
to figure out how we got into this ness."

Bi g Lead Fi ghts Back
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Tetraethyl |lead was no | onger GMs concern. Nor was it the concern of other
auto nakers, who followed suit announcing that they too woul d adopt the catal yst
to nmeet ever-tightening federal emnissions standards. Du Pont and Ethyl, on the
ot her hand-along with a ragtag bunch of cheapskate oil nen who hoped to avoid
upgrading their refineries to produce unl eaded gasoline of sufficiently high
octane-still cared a | ot about American sales of TEL. Wen the EPA | aunched the
first of several halfhearted attenpts to begin renoving | ead from gasoline,
lead's corporate affinity group fought back with a ferocity that bespoke mgjor
arrogance and even greater desperation. No sooner had the EPA announced a
schedul ed phaseout, setting a reduced |l ead content standard for gasoline in
1974, than it was sued by Ethyl and Du Pont, who clained they had been deprived
of property rights. In that same year, a panel of the US Court of Appeals for
the District of Colunbia Crcuit set aside the EPA's |ead regul ati ons as
"arbitrary and capricious."

Et hyl had argued that "actual harni nust be shown, not just "significant
risk," before their product could be outlawed, and the panel agreed. That Ethyl
could make the argunment at all was a troubling rem nder that the executive and
| egi slative branches of the United States governnent had signally failed to heed
the Surgeon General's committee's original request for funding in 1926 for nore
i ndependent research, leaving the driving, scientifically speaking, to Robert
Kehoe.
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In 1976 the full United States Court of Appeals for the DC Circuit
overturned the decision against the EPA, finding that "significant risk" was
adequat e foundation for the agency's action against lead and within its
authority. Suprene Court Justice Lewis Powell, a longtine Ethyl director when he
was a Virginia corporate | awer, didn't need to recuse hinmself, as the Court
refused to hear an appeal brought by TEL makers Ethyl, Du Pont, Nalco and PPG
as well as the National Petroleum Refiners Association and four oil conpanies.

Et hyl ' s excitabl e Bl anchard | ashed out, "The whol e proceedi ng agai nst an
industry that has made inval uable contributions to the Anerican econony for nore
than fifty years is the worst exanple of fanaticismsince the New Engl and witch
hunts in the Seventeenth Century."

Fi ghting on the beaches and fighting on the seas, an inpassioned Ethyl
wasn't going to go down easy, urging a reprieve for |eaded fuel at a 1979
nmeeting of the Petrochem cal Energy G oup. Soon after, the conpany's oil
industry ami gos would sound the alarmfor a nysterious "octane crisis" on
account of an alleged increase in conpetition for aromatics, crude oil
conponents that are nmminstays of the plastics and synthetics businesses, as well
as unl eaded gasol i ne octane boosters. To conbat the crisis, they requested an
EPA sl owdown on the gradual phaseout of |ead. The petrochenical industry-Ied by
Du Pont, Mdnsanto and Dow woul d si nul t aneously | aunch an intensive | obbying
canpai gn to delay the schedul ed | ead phaseout, charging, in a rem niscent
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tack, that the newy discovered dearth of aromatics "threatens the jobs of the
14 million Anericans directly dependent and the 29 million Anericans indirectly
dependent on the petrochemical industry for enploynent."

The ever-hopeful |ead cabal's dreans were cruelly dashed in early 1982,
after word | eaked out of Vice President George Bush's Task Force on Regul atory
Relief that the newly el ected Reagan Adm nistration planned to relax or
elimnate the US | ead phaseout. Recognizing its cue, Du Pont formally called
upon the EPA to rescind all |ead regulations. EPA Administrator Ann Gorsuch was
only too pleased to conply, but she unwittingly |launched a firestorm of bad
publicity in advance of an announcenment by telling a visiting refiner with a big
mout h that she would not enforce violations of current lead |linmts because the
regul ati ons woul d soon be repeal ed. When Gorsuch's remarks appeared in the
newspapers (and were | anpooned in the comc strip Doonesbury), Reagan's EPA
woul d, under heavy political pressure, strike a conprom se that effectively sped
up the phaseout. Once again, Ethyl had been I et down by old friends.

The New Sci ence of Lead

Et hyl and Cctel continued to whine, but by 1984 the health benefits of
Anerica's | ead phaseout had becone too renarkable to ignore, and it was this
fact that ultimately ended lead's reign in Arerica. The harnful effects of
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lead at |l ower and | ower concentrati ons had been shown by independent studies in
the late seventies and early eighties, and by now PHS was at long |last settling
inwith the antil ead canp. EPA econom st Joel Schwartz, assigned by his
Reaganaut superiors to exam ne the inpact of the |ead phaseout on small refiners
preparatory to phasing | ead back in, went rogue and reported back instead on the
i mpact of the phaseout's early years on American bl ood-1|ead |evels, which the
federal Centers for Disease Control in Atlanta had been i ndependently conpiling
The CDC s findings were startling, contradicting everything | eadheads of the
Kehoe school held dear

Bet ween 1976 and 1980 the EPA would report, the amount of |ead consumed in
gasol i ne dropped 50 percent. Over the sane period, blood-lead |evels dropped 37
percent. The EPA estimated that the public benefits of the phaseout, which
i ncl uded reduced nedi cal costs and | ower maintenance for cars, had al ready
exceeded costs by $ 700 million. Between 1975 and 1984 |ead for gasoline
consunption dropped 73 percent, while anbient air |ead decreased 71 percent (see

graph).

The Lead Industries Association was so angry with the data the EPA had
corralled that in June 1984 it sued the CDC, which had inpaneled its |ead
experts to prepare an updated statenment on chil dhood | ead poisoning for the
nation's nedical and public health community (the suit was dism ssed on
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jurisdictional grounds). Schwartz told The Nation that the collection of |ead
data was hindered by the Reagan Administration, which, early inits term
prohibited the CDC fromrequiring | ead-screening prograns to report results to
it, figures that it would then publish each quarter in the scientific journa
Morbidity & Mortality Weekly Reports. Subsequently, the CDC was prohibited from
even inquiring about |ead-screening programresults

As nore inpartial studies were funded, however, the conmon-sense objections
to | eaded gas raised by public health canpaigners in the twenties only seened
nore prescient. Yandell Henderson, Alice Hamlton, David Edsall and numerous
ot her em nent public health scholars had precisely predicted the problemsixty
years earlier, before it becanme a global condition. Sadly, they were ignored
Di spersed into the air in autonobile exhaust, |ead dust would be no nore healthy
than it was when |lead snelting was identified as a poi sonous pastine 3,000 years
ago. Moreover, as with many industrial toxins, the perceived acceptable |evel of
exposure fell as further studies were finally carried out.

In the fifties and sixties, blood-lead levels of less than 60 mcrograns (a
mcrogramis a mllionth of a gram) per deciliter (one- tenth of a liter) of
bl ood (ntg/dl) were considered acceptable by America's nedi cal establishnent,
not requiring intervention, because overt synptons of |ead poisoning, such as
convul sions, do not typically occur below this level. Prior to that, dating
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back to the twenties, |ead poisoning usually had to be severe enough to cause
death or severe brain damage to be considered a di agnosed poi soning event. A
correspondi ng bl ood-1ead | evel of 80-100 ntg/dl or possibly higher mght be
imputed. In the intervening years, the acceptable | evel has dropped steadily
from40 ncg/dl to 30 to 25 and now to 10 or bel ow.

Though the | ead industry advocacy groups cling to the old nunbers, the CDC
the American Acadeny of Pediatrics, the EPA and the National Acadeny of Sciences
have agreed that the ill-health effects beginning at 10 ncg/dl are established
fact, "an unprecedented coherence of opinion in the field of neurotoxicol ogy."
In 1994 a letter to the editors of the nedical journal Pediatrics, severa
prom nent | ead research doctors addressing industry naysayers wote, "If this
massi ve database is not persuasive for |ead, then no other chenical can be
consi dered to have been denobnstrated to be toxic."

Conpl eting a sequence famliar to pollution watchers, a recent review of
scientific research by the National Research Council has led it to conclude
"There is grow ng evidence that there is no effective threshold for some of the
adverse effects of lead." Children are especially at risk. Summarizing its study
of the relevant science, the Department of Housing and Urban Devel opment wote,
"There does not yet appear to be a discernible threshold for the adverse effects
of lead on the young."
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In a 90, 000-word 1997 review of all scientific evidence on the subject, Erik
M 11 stone of the Science and Technol ogy Policy Research Unit at Sussex
Uni versity concluded that children suffer ill effects fromlead at especially
| ow exposures-nmuch | ower than was thought even recently- including reduced |IQ
behavioral and learning difficulties and hyperactivity. Children are 4-5 tines
nmore susceptible to the effects of lead than adults. According to the CDC this
is because children's digestive systens absorb nore | ead than adul ts-40-50
percent of that ingested versus 10-15 percent. In addition to breathing it in,
children will ingest large quantities of airborne | ead when it settles on soil
dust, food and pl aythings, which eventually contact their nmouths. Based on
research linking the two, in 1998 the Justice Departnent began studying the
i mpact of chil dhood | ead exposure on juvenile delinquent behavior

Perhaps the only encouraging news in any di scussion of |eaded gasoline is
how readi ly bl ood-1ead |evels fall when its use is trimed or elimnated. The US
phaseout of |ead began in 1975 and was largely conplete by 1986. Based on data
collected in nore than sixty US cities by the CDC, the Department of Health and
Human Services reported that blood-lead | evels in Anericans aged 1-74 had
declined 78 percent between 1978 and 1991

For children aged 1-5, blood-lead |evels decreased 76 percent, from15.0 to
3.6 ncg/dl. The percent of children with blood-lead | evels greater than or
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equal to 10 micrograns declined from88 percent to 9 percent. The British

Medi cal Journal reported three years ago that since Britain's | ead phaseout
began, bl ood-lead levels there had fallen by two-thirds. In New York Gty, where
the war against tetraethyl lead can be said to have first begun with its ban in
1925, Dr. Sergio Pionelli, a henatol ogist at Colunbia University's Children's
Hospital, has reported that before the US | ead phaseout began, 30,000 out of

100, 000 New York City children tested had el evated | ead | evels; after the
phaseout was conplete, 1,500 of 100,000 had simlarly high levels. |In 2000, he
told The Nation, the affected population is even snaller

Still, one of the npbst telling nmeasures of the extent of human |ead
contam nati on-careful neasurenent of lead |evels in the bones of our
prei ndustrial ancestors-argues agai nst too nmuch backsl apping. A 1992 article in
The New Engl and Journal of Medicine reveal ed that pre- Col unbi an inhabitants of
North Anerica had average bl ood-lead | evels 625 tines |ower than the current
"safe" level of 10 ntg/dl.

East ward, Ho!

Forei gn custom kept Ethyl in business, and it put Cctel on the map. In the
seventies, with the auto industry enbracing catalytic converters and talk of a
| ead phaseout circulating, the US market seenmed certain to shrink, making
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foreign profits increasingly inportant to the lead giants. Casting back over
1972 in its annual report for that year, Ethyl rem nded sharehol ders, "Continued

penetrati on of expanding world markets would | essen any...inpact on Ethyl's
total antiknock sales." The follow ng year, noting grow ng reservations about
the American market, it went on to recall: "Sales of antiknock conmpounds

continued to increase in all overseas markets in 1973. To pronote this grow h,

Et hyl International added anti knock bulk terminals in the Far East, M ddle East
and South America. Construction of other terminals in various areas of the world
is planned in 1974 and 1975."

Et hyl further el aborated its foreign strategy in 1974: "Mbst foreign
countries have recogni zed the i nportance of the role |lead anti knocks play in
conserving crude oil in this period of shortages.... we believe anti knocks will
continue to constitute a major product of the Conpany for years to cone whet her
or not there is a donmestic reduction in use of lead in gasoline."

By 1979 the conpany woul d observe, "It is worth noting that during the
second hal f of 1979, for the first time, Ethyl's foreign sales of |ead antiknock
conpounds exceeded donestic sales." Ethyl and Octel both were additionally
fortunate in being able to manipulate their prices to keep profit |evels high
As Cctel reported in a 1998 SEC filing, "From 1989 to 1995, the Conpany was able



to substantially offset the financial effects of the declining demand for TEL
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t hrough hi gher TEL pricing. The magni tude of these price increases reflected the
cost effectiveness of TEL as an octane enhancer as well as the high cost of
converting refineries to produce higher octane grades of fuel." In other words
they had their customers over a barrel

Lead for the Poor

The sad, bitter fruit of Ethyl's and Octel's missionary work on behal f of
| eaded gasoline lies in its prevalence in the Third Wrld today. Gven the
current state of know edge regarding the hazards of lead, this constitutes a
particularly egregi ous exanple of environmental racism Wile nore than 80
percent of the heaviest |ead-using countries today are |ow i ncone, 70 percent of
|l ow | ead users (those that have phased out |ead or allow only very |ow | evels)
are high income. Wile Anericans cruise their freeways burning exclusively
unl eaded gasoline, as of 1996, 93 percent of all gasoline sold in Africa
contained | ead, 94 percent in the Mddle East, 30 percent in Asia and 35 percent
in Latin Anerica

According to the World Bank, 1.7 billion urbanites in devel oping nations are
in danger of |ead poisoning, including neurological damage, high bl ood pressure
and heart disease fromairborne | ead, 90 percent of which is attributable to
| eaded gasol i ne. Excessive exposure to |ead causes 200, 000-500, 000 cases of

The Nation March 20, 2000

hypertension in the Third World, with 400 deaths per year attributable to |ead
exposure in the late eighties. In Mexico City, one of the world' s nost polluted
(and populous) cities, 4 mllion cars punp an estimated 32 tons of |ead each day
into the air. In Jakarta, one and a half tons enters the atnosphere every
twenty-four hours. A research scientist with the Canadi an National Water
Research Institute perforned roadsi de-dust analyses in N geria that reveal ed as
much as 6,000 parts per mllion of lead. In the United States, |lead dust is
consi dered hazardous to children at 600 ppm (see chart)

In Al exandria, Egypt, where gas is heavily |eaded, concentrations of TEL and
air-lead levels are often double the European Union's recommended | evel, and
traffic controllers have been found to suffer central nervous system
dysfunction. In Cairo nore than 800 infants die annually because of materna
exposure to lead. Daytinme air-lead |levels in Buenos Aires have been neasured at
3.9 grans per cubic neter versus the twenty-four-hour EU limt of 1 gram per
cubic neter

The continued use of TEL is especially troubling in light of the fact that
the Third Wrld's car population is multiplying rapidly, a situation that wll
only intensify if multinational autonobile manufacturers have their way.

Al t hough the Chinese governnent has recently expressed its intention to renove
lead fromits fuel, other nations that haven't are already seeing vehicul ar
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popul ati on expl osions like that predicted for China

Prodded by Western | ead nanufacturers, sone countries have even allowed the
| ead content in their gasoline to be increased. Although it has since noved
toward deleading its gasoline, India, for instance, nore than doubl ed the anpunt
of lead permtted in its gasoline (from0.22 to 0.56 grams per liter) during the
seventies and eighties; in Uganda, the nunber soared from0.58 to 0.84 grans per
liter, higher than was ever typical in the Wst. Never known for their
philanthropy, refiners in poorer nations are disinclined to upgrade their
refineries so as to obtain higher octane gasolines wthout using |ead

Ironically, in the nineties the Venezuel an state oil conpany, Petroleos de
Venezuel a, exported unl eaded gasoline. But it was inporting TEL and adding it to
all gasoline sold for donmestic use-this in the country with the greatest nunber
of automobiles per capita in Latin Arerica. By way of explanation, it is perhaps
not unhel pful to know that several high-ranking officials of the state oi
conpany hel d consultancies with conpanies that sell |ead additives to the
country. Anopbng the consequences of this corrupt arrangenent: According to a 1991
study 63 percent of newborns studi ed had bl ood-1ead |l evels in excess of US
"safe" levels
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Environnental standards in Third World countries tend to be | ax. Were
clean-air laws and unl eaded gasoline do not exist, there is no inpetus for
aut onobi |l e manufacturers to install catalytic converters in their cars. Wth the
rapid growh in autonobile use and the growing size of these countries' fleets
coupled with | ow vehicle-turnover rates (car lives of fifteen years are not at
all uncommon in |owincone countries) and mni nal nai ntenance, air pollution
becones a nuch greater hazard. According to the Wrld Health O ganization
two-thirds of India's pollution is generated today by vehicles, conpared with
only 24 percent in 1971; the WHO estimates that 7,500 deaths in New Del hi each
year are related to air pollution

Final |l y, because lead ruins catalytic converters and foul s nodern
engi ne- ranagenent conputers, |eaded gasoline prevents notorists in these
countries fromusing nore efficient, |ess-polluting nodern vehicles even if they
want to. Wiere cars equipped with catal ysts are sold as new or used vehicles, a
predom nantly | eaded fuel supply invites notorists to either renove the
air-cleansing catalysts or destroy themby filling their cars with | eaded fuel

It's CeanUp Tine

The public health benefits and cost savings to societies of renoving |ead
from gasoline are so vast that the business-friendly Wrld Bank was noved-at a
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1996 UN conference in Turkey, where | eaded gas still accounts for 82 percent of
the market-to call for a conplete global phaseout. The bank cal cul ated that the
United States had saved nore than $ 10 for every $ 1 it invested inits
conversion to unl eaded, by reducing health costs, saving on engi ne maintenance
and inproving fuel efficiency with nmodern engine technol ogi es. Further claimng
that no- lead fuel may increase engine life by as much as 150 percent, the bank
called for an imedi ate five-year phaseout. (Buttressing the Wrld Bank's
public-spirited canpai gn, undoubtedly, is the realization that many of the
state-owned oil conpanies currently producing | eaded gasoline will require
private investnent-and possibly ownership-to finance refinery upgrades to
produce hi gh-octane unl eaded fuels.)

Unsurprisingly, the industry, which favors phaseouts of twenty-years
duration and nore, responded testily:

"Cctel and the Wirld Bank have been di scussing the transition fromleaded to
unl eaded gasoline for a long tinme," a spokesman told the Chenical Marketing
Reporter in 1996. "It isn't really appropriate for the Wrld Bank to apply US
studi es and data to the phaseout of lead in Third Wrld countries.”

Et hyl and Cctel both have strategies for dealing with Third Wrld nations
seeking to go unleaded. In separate interviews with The Nation, they admtted
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advi sing their remaining custoners to go slow. As Ethyl's vice president of
international sales, Bob Yondola, explained: "As countries have the
infrastructure to support unl eaded gasoline, have the nonies for their people to

buy the new cars, etc., etc., it makes sense [to switch to unleaded gas]. But if
you' ve got sone parts of the world where their infrastructure is still-you know,
they need to come up with food and water, and sewers...for their people. And
there are still places in the world like that. Then, | nean, getting the |ead

out of the gasoline, to nme, wouldn't nmake as nuch sense as having sewers."

Associated Cctel's public affairs spokesman Bob Larbey, since retired, said
his firmwll help Third Wrld refiners clean up their contamninated |ead
operations, for a fee. "But," he said, "we talk to devel oping countries. For
exanpl e, refiners come to us and say, 'We want to get the |lead out,' because
we're refinery experts, you see, and we coul d advi se them on how they coul d best
phase lead out, with what strategy. | think if we argue anything at all, we say,
"Well, if you' re going to go out of lead, fine, let's talk a bit, but there's no
need, this is the lead in health information, there's no proven adverse health
affect, and so there's no need for you to do it precipitously. You m ght not
want to take twenty years [as in the European phaseout] but really, there's no



need to rush.' Because if you replaced it with other conponents of petrol then
there's a risk fromanything.... Petrol itself is a risk without |lead."
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The |l ead industry clutches the all eged dangers of other octane- enhancing
gasol ine additives near to its bosom Wile adnitting the hazard of his
conpany's product, one Cctel executive told the New York Tinmes that | eaded fue
is an "econoni ¢ and environnmental bargain" for the Third Wirld because it
i mproves fuel econony, which |owers other emissions |ike benzene, also found in
gasol i ne

"Getting rid of one environnmental risk won't necessarily inprove public
health if you replace it with greater risks," yet another spokesman for Cctel's
affiliate told the Chenical Mrketing Reporter. Benzene, the hazard to which
| ead enthusiasts refer nost often, can be used by refiners to boost octane
cheaply in the absence of lead. But it isn't mandatory, and any sensible
| ead-reduction regulation would limt its use. Mreover, while as many as 5, 000
Anericans died annually fromlead-related heart disease prior to the |ead
phaseout, only forty-seven peopl e devel oped cancer fromthe use of benzene as a
| ead replacenent. "The health inpacts of aromatics [like benzene] are severa
orders of magnitude |less than that of lead," said a Wrld Bank spokesperson

Di versification and SpinOff

Selling lead is an unusually profitable business. As Ethyl's 1995 report to
sharehol ders bl andly observes, |ead additive sal es accounted for 26 percent of
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gross revenues, but 74 percent of its profit. In 1995 the New York Ti mes wote
of the profit bonanza Cctel's then-owner, G eat Lakes Chem cal, had stunbl ed
upon when, searching for sources of bromne for fire retardants, it |landed in
the TEL busi ness

Far from petering out, denand for |eaded gasoline, while shrinking, has
remai ned far stronger than anyone predicted, especially in the third world
Meanwhi | e, every ot her nmajor producer has stopped neking the additives, known as
tetraethyl lead, or TEL. That has left G eat Lakes with an unexpected flood of
profits and 90 percent of a market that no one else will enter because of the
envi ronnmental probl ens associated with | ead and the huge capital costs of
bui | di ng a new pl ant

Cctel's old plant, along the Manchester Ship Canal outside Liverpool
bankrol | ed i mense growth for Geat Lakes, allowing it to double in size within
five years (to $ 5 billion in annual revenue) followi ng its acquisition of
Cctel, all the while maintaining a hefty 15 percent annual operating profit. As
recently as 1977 Great Lakes had only $ 50 nmillion in operating revenue

Years of lead profits have funded major diversification efforts for Ethy
and its owners, led by the Gottwald famly of Richnond. The conpany's annua
report for 1996 revealed "a long-running strategy: nanely, using Ethyl's
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significant cash flow fromlead anti knocks to build a self-supporting major
busi ness and earnings streamin the petrol eum additives industry."

By 1983 Et hyl had becone "the world's | argest producer of organo- netallic
chemcals.” It would expand its production for the petroleumindustry (including
t he purchase of the petrol eum additives divisions of Anbco and Texaco), as well
as acquire interests in other specialty chem cals, plastics and al um num
products, oil, gas and coal. Ethyl would also invest billions in
pharmaceuti cal s, biotech research, semiconductors and life insurance. At great
expense, it would devel op a serene corporate canpus of seventy acres along the
banks of the James River in Ri chnond.

As the science against TEL nounted and governnent regul ation stiffened
Et hyl began a series of restructurings that today find its TEL busi ness standing
suspi ciously alone. In 1989 Ethyl spun off Tredegar |ndustries, a group it
created to hold its alumnum plastics and energy businesses. For every Ethy
share they held, investors woul d receive prorated shares in the new conpany
Voila! Linmted liability. Later Ethyl would spin off its billion-dollar



i nsurance conpany, First Colony Life. In 1994 Ethyl would split up its chemica
and petrol eum additives division and create a wholly owned subsidiary,
Al bermarl e Corporation, naned after the 100-year-ol d paper conpany that bought
Et hyl (which retained its nanme) in 1962. One of the nmain enterprises of
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Al bermarle, ironically, is supplying Ethyl with MMI under a |ong-term agreenent.
MMTI is another gasoline additive (made of manganese and barely sold in the
United States) with suspected health consequences. In 1994 Ethyl and its

Al bemarl e offspring did a rousing $ 48 mllion of business together. Qddly, for
a conpany that clainms to be proud of its product (so proud that under an obscure
provi sion of NAFTA it sued the Canadi an government for outlaw ng MMI) Ethy
declined to tell Autonobile Magazine in 1999 in which countries it sold MVI to
refiners, presumably because it fears awakening consuners to the presence of its
manganese additive

Because it was itself spun off to a nmanagenent team from G eat Lakes
Chenmical, Cctel remains highly concentrated in lead, with TEL representing 85
percent of its business in 1996. Al though CEO Dennis Kerrison has announced his
intention to devel op non-TEL busi nesses into core businesses by 2005, "even the
nost extrene estinmates allow for the continued use of |eaded petrol in sone
parts of the world until at |east the year 2010." Of the record, conpany
officials admt they could be selling | ead in 2020 and beyond

Until then, Cctel, "through the specialist facilities of Ccte
Environnental , provides a range of decontanination, destruction, renoval and
recycling services to refineries throughout the world to help to reduce the
environmental inpact of toxic |ead residues.” Under its Product Stewardship
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Programme-"a public service," Cctel calls it- fifty tons of |ead al kyl sludge
were renoved from New Zeal and refineries as part of a cleanup beginning in 1996
Octel had supplied the refineries with 4,000 tons of TEL annually for years. So
in a crowing irony, poisoned notorists in New Zeal and and around the world
will, through higher gasoline prices, pay Cctel (and Ethyl) to clean up the ness
the TEL barons and their refinery custonmers nade

W1l the Sun Ever Set on Lead?

Associated Cctel's fiftieth-anniversary catal ogue affectionately quotes a
letter the conpany received froma former technical services manager in 1982
when Britain's antilead canpaign kicked off in earnest: "Many funerals have been
arranged for lead in petrol-1926, 1943, 1954, 1970, etc.-as | can recall. The
grave has been dug, the service arranged, the coffin prepared, the parson and
mourners instructed, but the body just would not lie down in the coffin."”

Though the catal ogue was published in 1988, the sentinmental hope that it's
not over yet is secretly still held by Octel and Ethyl, and all the others who
continue to push | eaded gasoline. But the body of tetraethyl |ead nust be made
tolie down inits coffin. The five-year phaseout of |eaded gasoline favored by
the World Bank in 1996 nakes inarguabl e noral and busi ness sense-two things that
don't always go together, especially at the World Bank. The only ones arguing
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otherwi se are Cctel, Ethyl and the small coterie of self-interested researchers
and narrow y trained toxicological technicians who've lived on the industry's
tab for the last thirty years, since Robert Kehoe stepped down.

Many European nations have banned | eaded gas for 2000. Progress has been
made. But sonmehow Ethyl and Cctel will be splitting Third Wrld profits for
years to cone. If the science was ever in doubt (and it really wasn't), the
facts are now incontrovertible. Leaded gasoline is dangerous. \Wen safer
alternatives are avail able, as they always have been, |eaded gasoline's benefits
are nil. It is not good for cars, and it prevents the use of nodern enissions
reduction equi pnent, |ike catalytic converters, which, owing to the greenhouse
effect, the world needs nore desperately now than ever. TEL's npbst crass (and
main) historic selling point is no longer valid: It isn't even cheap

There is at |least one sinple |l esson to be drawn fromthe tetraethyl |ead
story. Industry cannot be trusted to regulate itself, as Clair Patterson-the man
who dated the earth and singl e-handedly deflated ethylized science-once



remarked. "It is not just a mstake for public health agencies to cooperate and
col l aborate with industries in investigating and deci di ng whether public health
is endangered-it is a direct abrogation and violation of the duties and
responsibilities of those public health organizations."
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As for General Mdtors, Du Pont, Standard G|, Ethyl, Associated Cctel and
rest of the lead cabal, it's conceivable they' Il be hauled into court sooner or
later, which is one reason these conpanies all take such an active interest in
so-called tort reformlegislation. You would too, if you had been a key actor in
one of the nobst tortious episodes of twentieth-century industrial history. W
can hope that Congress doesn't give thema free pass, but no matter what, it
will be the citizenry that will pay any financial bills conm ng due. They've
already paid with their health. Many of the effects of chil dhood | ead exposure
are irreversible.

These busi nesses should be shut down. And to make sure they don't forget
thei r hei nous experience, all these conpanies ought to open their archives to
i ndependent review, to assist in assenbling the information that will help |ay
TEL down to eternal rest, to help show the world what went wong when comon
sense was put on hold in the name of profit. In the face of all that is known
today, the |eaderships of foreign countries who continue to poison their people
with TEL shoul d be harangued to phase out |lead fromtheir gasoline-on a daily
basis, by the United Nations as well as by governnents, agencies and nedi cal
officials fromaround the world. Until then, the nerchants of tetraethyl |ead-or
any ot her unnecessary additive known to be dangerous-are no better than
crimnals. They should be dealt with accordingly. Maybe in this new century they
wll be.
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