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the project turred o production, engineering, and construction, different
considerations were brought into play. For example, scientists were not
usually placed in the role of industrial production workers nor were they
typically supervisors of industtial personnel, so common industrial safety
procedures were oftén unfamiliar, Additionally, nonscientific personnel were
brought into the project, people who were not trained in taking proper safaty
precautions ir dealing with potentially volatile materials.

Early protection measures to protect the health of scientists, were
suggested as a part of OSRD contracts, but the implemeniztion generally fell to
the individual laboratories to develop procechutes for their own vnigque
situations. When the Manhatian Engineer Disttict took over the bomb
production processes though, it esl:ablished and maintained t;wc
administzative units, one $o protect the health of workers from potentially

hazardous materials and another to protect the workers’ occupational safety in

a production, construction type environment.
Eatly Health Protection Under OSRD Jurisdiction

The early wartime knowledge of health issues concerning bomb
building centered primarily around laboratory procedures for proper handling
of the radivactive materials that might be produced in chemical and ﬁh}rsical
reactions. Radicactivity profection acinally began shorfly after the sclentific
discovery of radioactivity and the elements that produced it. In 1895, Wilhelm

Conrad Roentgen, a professor of physics at the University of Wiirzburg,
published his famous paper an the discovery of x-rays. Ir 1898, inspired by
Roentgen’s work, Henri Becquerel discovered that uranium emilted rays.
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Within two years, Marie and Pierve Curie had added thorium, polonium, and
radium to the Est of elements that emitted tays; the Curies even called the
process radivectivity. 525 In 1903, Ezrest Rutherford and his colleague Frederick
Soddy examined and broke the rays inte three kinds—alpha, gamma, and beta.
Rutherford and Soddy also discovered that radicactive elements decaged, or
passed through stages where they emitted rays or particles until reaching the
last stage, lkead 32 By the end of the nineteenth century, of these new
¢lements, radium had become the most wseful, but like x-rays. it was also the
most dangerous. Only a few radium burns were reported publicly before the

19205, but during that decade a more insidious discovery was made--radium

poisoning. In 2924, Theodore Blum, 2 dentist, eated a woman whose jaw
fafled to heal after dental surgaty. Blum labeled the syndrome radium faw and
attributed the problem fo her occupation, painting luminous dials on clock

faces, 327

525Barton C. Hacker, The Dragen's Tail: Radiation Safely in fhe Manhaitan Project. 1542-
1948 (Berkeley: University of California Press, 1987), 19, This book published under the asgis
of the Deg ent of Energy’s Nevade Operations Oifice was the first complete examination
of the U.S. record in radiation safety practices, Based on both oral inberviews and dassified
docurrents, it is the first volume of 2 seminal work on radiologieal safety in nuclear weapons
festing. ‘This volume covers the war years and stoEs with the crd of the management of the
atomic bomb project by the Manhattan Engineer District in 1846, Also see Alfred Romer, The
Restless Afomt {New York: Doubleday, 1960} and Lawrence Bacdash, Redioactivity i America:
Growsh and Decay of a Science (Baltimore: Johns Hopkins University Press, 1975) for detailed
discussions of the history of radioactivity. See Otto Glasser et al., Physioal Foundations of
Radiology 34 ed, (New York: Harper and Row, 1967) for 2 more technical disemssion of
radiclopy in its historical setting, )

326Glasser et al., 318.

327The story of the raditm dial painters has been told in several sourees, so 922 repotis
in the following sources for the full story: Willam B, Casle, et al, “Necrosis of the faw in
Workers Employed in Applying A Luminous Paint Containing Radivm,” Journa? of Tndustrial
Hygiene 7 {1325%: 371-38Z Roger ). Cloutier, “Florence Kelley and the Radinm Dial Painters,
Hegith Physics 39 (1580): 711-716; Robley D, Evans, “Radium Poisoning: A Review of Present
Knowlodge,” American Jaurnal of Public Health 23 (1833} 1017-1018; Frederick L. Hoffman,
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Workers in 2 factory belonging to the United States Radium Company

in Orange, New Jatsey, were the most affected by these famous radium
poisoning episodes. Fluorescent items were in vogue in the twenlies, but none
more coveted thar the luminous radium dials on watches. Since radium was
exiremely expensive, the company found that substituting cheaper, but
unknown to them, more rapidly decaying radium isofopes and substifuting
water-based paints for oil paints, they could fill the mass market demand for
Inminous watches, however at a deadly heaith cost. Qil paints had been
applied with rods, but water paints required a very fine brush that workers
invariably pointed by wetting with their lips. This process called tipping caused
the workeis fo ingest the paint, which contained the radium isotope, ipto theis
mouths and f‘mal!ir into their bodies. Only al".;oui ?5 micrograms per week of
racium would be taken in the body, 50 no one thought that those small
amounts could endanger anyone. By the end of 1924 though, nine women had
died of the raditm jaw syndrome. Ihere were probably more cases thal went
unreported, or other deaths attvibuted to anemia, theumatiom or other
misdiagnosed diseases that were actually caused by radivm poisoning. By 1925,
parily due to publicity by health advocates and others, some controls against

*Radium Necrosis,” Journaf of the Ametican Medical Association 85 {1925): 961-965; Daniel
Lang, “A Moest Yaluable Accident,” New Yorker {May 2, 1958% 49-94; Harrison 5. Martland,
“Cecupational Poisoning i Mamsfacture of Luminons Watch Dials; General Review of Hazasd
Cansed by Ingestion of Luminous Paint, with fal Reference to Fhe New Jersey Cases,”
Journal of the Awmerican Medicol Ascociation 92 (February 9, 1920) 445473;, A short summary
also appears in Hacker, The Dragon's Tafl, 20-23, Por sumwmazics of the radium dial painters
as well as other instances of public storics about the effects of radium in the twentles and
thirtics, see Spencer R, Weart, “Radium: Ebixir or Polson?” in Nudlear Fearr A History of
Iages (Cambridge: Hervard University Press, 1988), 36-54.
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tipping had bean Instituted in the compaﬁf, but‘ marﬁr of the women who did
not die in the twenties died later of cancer or other debilitating diseases.
Throughout the petiod, the company refused to acknowledge that
radium was the culprit, although they did finally sottle several out-of-court
suits with individuals. In 1933, Robley D. Evans publiched a report that
concluded that as litde as two micrograms fixed in the bones of a kuman could
cause death, but only two percent of the fotal amoumt of radium ingested
probably remained for any fime in a person’s body. No ane knew how much
tadium the bodies of these particular employees retained, but even
conservative estimates placed the amount at far more than two micrograms. 328
_ Although tragic, the cases actually added much to the medical knowledge
about radioactive elements. The liferatuze was replete with repozts that could
be used as a base for the treatment of 1adioactively exposed patients in World
Waz I These cases also helped set the stage for the later radioactivity tolerance
standards.

. Sclentists and personnel working with ores.and compounds of the
radioactive elements were also viciims during this period. Often the problems
Tesulted from poor ventilation or careless chemical techniques that allowed
these paople to ingest chemicals into the mouth. Many of the careless practices
were discontinued in the 1930s after public outery and treats of Iegal action.
Medical patients injected with radium weze also victims of ovetexposure, and
often many of them wete unsuspecting recipients of radium in popular over-
the-counter medicines. After the death of several famous people who toock

328Eyans, “Radium Paisoning,* 1019.




69 - -
these false cuires, research began to be published on just how much radiocactive
material a petson could safely ingest 32 .

This ides of toferance was debated widely throughont the late fwenties
and thirties.®¥® Developing out of the debate came the first quantified measure
of exposure toletance, the roenigen. Adopted at the 1928 International Congress
of Radiology. it was based upon the Ionization per unit volume of air by the
radioactive rays in question.? By 1934, the agreed upon exposure for a
human being was no more than .1 roentgen (r)/day for most of the body and
perhaps 5v/day for the fingers. This iolerance standard remained in force
throughout the next decade and became the statting point for the Manhattan
Engineer District to use for itz atomic bomb projectA® By 1941, the National
Bureau of Standards had also §ﬁhﬁshe:l the fitst handbook detéiliﬂg safe
standards of handling radioactive substances. Fortunately, this handbook
proved o be just in time for the war projects; subsequent health and safety
protections substantially built upon these published standards.333

The Health Divigion at the Metallurgical Project _

When the Chicago Metallurgical Project was created in 1942, health

issues began to be discussed in earnest. The matetials to be used in the project

328K acker, Dragon’s Tail, 2324: Tang. *A Most Valuable Accident” 49, 51.

0%or a discussion of tolerance and 2 general history of radiation standaxds see
Lauriston S Tavior, Radlafion Protection Staudards (Cleveland: CRC Press, 1971}, 13-21.

3N Glasser et 2)., 228-2306.
32 Yaylor, RediaHon Profection Standards, 18-19.
333Hackes, Dragon's Tail, 25.
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cbviously posed considerable dangers Interestingly, the half-life of
uraninm?33, the most common isotope and the one that was to be used in ton
quantfies on the project, was measured in billions of years and uranium235 in
hundred of millions, numberts not presenting significant radiological
hazards33* Phuonium though was another matter. So much was unknown,
but it was certain that the separation processes would involve far more
radioactive materinls than those produced in the radium industry to date.
Even the effects of plutenium on the body were virtually unknown. 335

As aresult of the known and unknown health concerns, the
Metaliurgical Project established the Chicago Health Division under Robert
Stone, originally from the University of California, to protect all the scientists
and workers under the jurisdiction of the Metallurgical Laboratory. The unit
was formed August 6, 1942, with divisions in medicine, health, and a new
division called health physics to cover radiation protection or the special hazard
as it became commonly known, Health physics was an unusual name for the
new division, Perhaps-“radiation protection” was not secure enough, but that -

new division gave the name to a profession that later came to denofe the

33 iackey, Dragon's Tail, 21, 35; Smyth, 90. For one of earliest lotters detailing the
putential problems with nranium toxicity sce C. R. Wallace, “Letiter to Lyman Briggs on the
Toxic Properties of Urantum Metal, Uraniom Oxide and Uranium Hexafluoride,” iy 24, 1941,
the Ames Laboratory Papers. Wallace reports that though little is in the literature aboat
uranium salts, it is a toxin exhibiting iself through symptoms of high sugar {evels in the
urine of the exposed. He alsa reviews the general syunl?tm of uranintr poisoning, concluding
that though it is not a grave danger, great care shonld be given to prevent iis ingestion sinee
that iz where its potential danger Lies {1-2).

RSRobert Spencer Stone, Mudustrial Medicine on the Pluiovium Project: Survey and
Coilected Papers, National Nuclear Energy Series, Manhatten Project Technical Section
Divislon IV [Plzéomium Project], vol. Zﬂ%msfmﬁ, NY: Microforms nternational, 1977,

wicrofilm}, 2, hereafter called Stone, Industriat Medicine,
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entire field of radiation protection,3% Three plans of action were developed
early in the Metallurgical Project by these divisions: the development of
sensitive instrumentation and clinical tests to detect radiation and other
harmful exposures; research on the effects of radiation expostwe on people,
animals, and instruments; and the incorporation of shields and safety
meastres into actual plant design and construction. These Metallurgical
Project sections soon set the standard for health and medical care for entite
Manhattar Project, serving as the medel for providing information on and

protection from radiological exposures.3%

The medical section
The medical section at Chicago performed the normal funetions related

to personnel on the project: conducting pre-emplayment health examinations,
taking routine tests of blood and wrine, and conducting x-1ays of the chest. But
the section was also charged with developing clinical tests to debect exposure as

33Hacker, Dragor’s Tail, 26-30. Stone, Fudustris! Medicive, 3; Robert 8, Stona, *Health
Protection Aclivitles of the Plutoniim Project,” A paper read at the Symposivwm on Atomic
Energy and its Implications, Joint Meeting of the American Philosophical Society and the
National Academy of Sciences, November 16-17, 1945, Proceniings of the American Philosophical
Society 90 (1946x: 13. Also see S. T. Cantril, “Latter o all Group Leaders Delailing the
Dangers of Radiation Exposure and Eliciting the Support of Group Leaders to Bduzate Workers
to the Dangers,” September 15, 1942, the Ames Laboralory Papers.

37Smyth, 123. In addition to the medical, health, and health physics sections, there
was also a military section established in the beginning. It was short Jived because it was
spon taken over by the Army since i} was concerned with German afomic weaponry design and
the use of German weapons in the field and what effect they might have on troops in fhe
area. At this fime, it was thought that Germans were developing an alomic weapon.
Additionally, there was some deliberation on using a pile to produce radicactive materials
other than pluioniu: as offensive weapons against the Germans. That idea was quickly
dropped, and the defense against German weapons was completely taken from the
Melallurgical Laboratory and placed under the Army’s control.  Stone, Indusfrial Medicing. 4.
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well as conducting research on the many medicél aspects of potential health
hazards 358
Blood and urine tests were both used to detect exposure in persannel.
At the beginning of the project, blood counts were considered an aceurate
measure of abnormatities, but the medical section research revealed fhat
nozmal changes in blood count varied so much that a small amount of
exposure to radiation or hazardous products could never be determined with 2
“great deal of accuracy. Since no better tests were developed during the period
to detect low level exposure, these blood tests continued to be used to monitor
personnel once a month for potentially high levels of exposure 327
Uzine tests were successfully instituted 4o detect small amounts of
uranium and plutenium. Since wanivm would be handled in ton quantities,
and it was already published in research literature that uranium was a highly
texic substance once inside the body, there was concern for providing adequate
protection to these workers. Conversely to the scientific literature though,
personnel zom the Fort Hope factory in Canada had been extracting raditm.
from tons of uranium for years with no adverse effects. Also some early
research with mice expesed to thick levels of uranium oxide dust showed no
ill effects on the animals. After several toxdeology studies, the Metalluwgical
Project proved that while uranium was toxic once in the blood, its various
compounds were difficult to get through the lungs or intestines to the blood.

However, plutonium was another matter. In the beginning. plutonium only

3385t0ne, “Health Protaction Activities,” 12; Stone, Industrial Medicine, 2-3; ]. E.
Wirtk, Medical Services of the Plutonium Project.” in Stone, Indusirigl Medicine, 22-31.

33%1ome, * Health Prolection Activitics® 12.
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existed in micrograms s there was little danger of exposure, but after 1943,
cyclofron production raised that amount to gram quantities and subsequent
research proved that piutonium was just as dangerous as radfum. Since it had
no gaseous daughters Iike radium with its radon, the problem was conirolling
the dust and vapors of the element. Because it was excreted in a person’s
wine, laboratoly procedires were developed to detect it in very minute
quantities.33®

Research in the medical section tied very closely to clinical services. All
research with human beings was placed under the jurisdiction of the medical
saction, and many of the early tests studied blood cells for evidence of minimal
radiation damage. Usine was also examined and studied for any radiclogical
damage to kidneys. Because it was well known that the liver was the
detoxifying center of the body, studies were undariaken on the liver, but
changes found here were so small that they could not dafinitely be linked to

overexposure. 31 A summar ¥ of the contubuuons of the secuon up until 1945

' included: the xapzd and s:mple method of detes:tmg uramum in the urina,

sensitive to one-hundred-billionth of a gram; urine uranium studies of Ames
personnel showing good correlation with their history of uranium exposuze;
and significant correlation of persormel exposure to uranium, beryllium, and

other metals to their winary excretion of certain products342

340gtone, “Health Projection Activities.” 13; Wirth, - Medical Services,* 35.
3Migtone, Industrial Medicise, 3; Stone, ~“Health Protection Activities.” 12,

2£8250n0, Industrind Medicine. 14,
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The ﬁeaiﬂl—pkysics secfion

The health-physics sectfon provided physical methods to provide health
protection from hazards, but its goal was more than just designing instruments
or measurement development. Its ultimate goal was to fest and monitor these
methods and inskrumenis and to provide whatever protection personnel
neéded from any dangess that the new and unknown materials might deliver.
Its first task was o determine the amouat of shielding needed when piles
became commonplace. All of the early protection schemes initiated from the
principle of placing enough material (gas or solid shielding} between the
source of radiation and the person nearby in order to recduce the radiation to
less than the maximum dose (or the tolerance level a5 discussed above).243

Files presented & particular problem because concrete alone was not
always adequate shielding, For example, holes had to be placed in the walls for
unlcading and loading the uranium into the pile. Since shielding alone could
not provide adequate protection, monitoring systems weze developed to keep
_ tract of dengerous exposures. Photographic film had long been used ko detect .
radiation levels but had been problematic in defecting the 1ays of different
enezrgies to which the workers would now be exposed. New badges were
developed with a thin shield of mefal to cover all but a small aren, so that these
rays of varying intensities could be detecied 344

Public safety was also under the domain of the health-physics section.
Every aftempt at safety by the health-physics section involved pravention,

3433, J. Nickson, “Protective Measures for Personnel,* in Stone, Industrial Medicing, 75.
Hdgtone, “Health Protection Activities,” 14-15.
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particularly prevention from harmful substances entering the body. Al
control devices such as hoods, respirators, face masks, and even oxygen supply
units were made available to protect the workers against radioactive
substances. Dust-laden air was also taken away from workezs by the use of
ventilated hoods that fillered air cut through ducts. This principle of air flow
away from the body had been used for years because scientists often worked
with noxjous fumes, This principle worked equally well for radioactive
materials. There were some problems introduced because of the necessity to
completely change the air every four minutes, particulatly in work with
plutenium. Fans capable of handling over 50,000 cubie feet of air per minute
were purchased for the job, but then heating\ihe buildings became a problem.
Aecenrate measuring devices to monitor contamination had to be devek;ped
since there was not often enough Hme to design completely effective hoods 345
Prevention of ingesting hazardous materials through the mouth or skin
was another matier of concern o the health phymmsts Eafmg food with
contaminated hands, smekmg and mhalmg hazardous materials a!cmg with
the smake, or using confaminated eating vessels were all ways to ingest
dangetous matetials, Smoking was prohibited in places where toxic materialg
were handled, and at Chicago it was prohibited in 2]l areas and offices of the
plutonium laboratory. Rubber gloves were encotraged when working with
any radioactive material to partially prevent contact with the skin by
radioactive materials, but also to prevent bransfer of the materials to the
mouth through the hands. Geiger counter systems of moniforing the alpka,

345Nlickson, “Protection Measures for Personnel.” 81-86.
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befa, and gamma par ticles and ra};s on the hands were estalﬂisﬁed at (;‘.l;dcaga “
atid other sites. Additionally, special clothing was worn to protect other parls
of the body and laundry facflities were employed to decontaminate fhesa
wozking clothes. Instruments were developed to monitor the particles fiom
the clothing before and after laundering. Personnel were also required o
shower before leaving the sites to prevent taking confamination outside to he
home. Any skin wound was a particular hazard since radioactivity could enter
an open wound and react with the body just as if the material had been
injected. Any wound, occupational ot not, had to be reperted; no one was
permitted to work with radioactive materials un#il a cut healed 345

$. T. Canizil, reporting his cbservations about the working conditions of
the chain reaction experiment in late 1942, suggested several measures fo
protect workers ar the Stagg Field, confrols that were later jmt into force
throughout the project. He detailed ifems like the importance of cleanliness of
workers through showering He recommended adding several showers as well
as always providing the proper kind of spap. He Vsugg&sfedmpaée:‘m;m.and.h o
sodium-bicarbonate for brushing teeth after working in the affected areas.
Protective clothing like gloves and overalls as well as masks in the dusty ateas
were recommended. He also snggested altering ventilation systems in the pile
area, the materials storage room, and other preparation centers to better protect
workers. He finally recommended the hiring of a full-time janitor to collect
dlothing and masks and supply clean clothing at the beginning of the day as

3460Fickson, “Protaction Measures for Personnel * 87-9%; Stone. “Health Protection
Achivities,” 15-18.
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well as youtinely clean shelves, flcors and benches fo kept the affected areas as
free of dust as possible.347

Waste disposal was also under the jurisdiction of the health physicists.
All sites had to develop barial grounsds for radioactive waste materials,
However, the problem with most of the burial sites was that long-lived
materials like plutonium were buried along with those of short-lived status,
This problem continued long after the war when containers broke m. seals
came undone contaminating ground water and soils around particularly
hazardous sites. No final solution to this problem was devised during the war,
but suggestions for disposal ranged from burying the more contaminated
materials at sez in conerete fo fiting rockets of contaminated material out of
the eatth’s atmosphere into deep space3% '

It fell to the health-physics section not only to build instruments that
moritored hazardous materials, but it also became their charge to keep
meticuious records of the levels of the expostre to personnel and also those
levels of 1adiation found in plants, soils, watker, and other living things for
information to future generations, These personnel became especially
valuable to the project during the war, and those trained in this area during

the war found that their tasks continued well after the war yeats.

3475, T. Cantyil, "Memo to R. L, Doan Regarding Safety Precaulions for the Experiment
at the West Stands, Stagg Ficld,* August 31, 1942, Ares Laboratory Papers, 1-3.

348ngickson, “Protection Measures for Persormal,” 87-92; Stone, “Health Protection
Activities,” 1516,
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Biological reseaych section

Most of the biological research dealt with the maximum pexmissible
exposures to radiation. The roentgen had alveady been established as the unit
measure in monitoring radiztion activity, but frther studies were conducted
thtoughout the war on large exposure in chain reacting piles or other
conditions where la1ge amounis of alphz and beta particles and gamma rays
might be present. Studies of the decay of various fission products like iodine,
strontium, barium, and yitrium were conducted in relation to the metabolism
of these elements by animals and humans, Ihe effects of plutonium on the
human body was also examined, and researchers found that it was indeed just
as dangerons as radium when deposited in the bone, Studies examined the
elimination of these elements from the body, while others examined

overexposure in animals and humans 349

M98 ummartes of the rescarch appear in Stone, “Health Proteclion Activitics,” 16-19
and 8. T Caniril, “Biological Bases for imum Permissible Exposures,” in Stone, fadusérinl
Medicine, 36-74. For more details soe the individual reports that were also presented at a
symposium at the 32nd annual meeting of the Radiological Soclety of North America,
Chicago, December 1-6, 1946, The reports were published in an issug of Radiology in 1947 and
include the following: Raymond Zirkle, “Components of fhe Acuie Lethal Action of Slow
Neutrons,” Radiologyf 49 (September 1947) 271-273; Egon Lorenz et al,, *Biological Studies in
the Tolerance Range,” Radiology 49 (Seplember 1947): 274-285; Leon O Jacobspn and E. K,
Marks, “The Hematological Effects of Jonizing Radiation's in the Tolerance Range,” Radiology
49 {September 1647): 286-298; C, Ladd Prosser et al.,, “The Clinical Sequence of Physiolpgical
Effects of Ionizing Radiation in Animals,” Radislogy 4% (September 1947): 299-313; John R.
Raper, “Effects of Total Surface Beta Irradiation,” Radiokogy 49 (September 1947): 314-324;
Jeseph G, Hariilton, “The Metabolism of the Fission Products and the Heaviest Elements,™
Radiology 49 (September 1947): 325-343; William Bloom, “Histological Changes Following
Radiation Exposures,” Radiology 4% (September 1947 314-34; P, 5, Henshaw, E. F. Riley, and
G. E, Stapleton, “The Biologic Bffects of Pile Radiations,” Radjology 49 {September 19473 349-
360; and HHermann Lisce, Miriam P. Finkel, and Anstin M. Brues, “Carcinogenic Properties of
Radicactive Fission Producte and Plutonivm,” Radficlogy 49 (September 1947): 351-363.
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Summary
The Metallurgical Laboratory established the first and probably most

comprehensive medical and health protection unit during the war period. In
1942, there was 2 limited body of knowledge upon which to build, but by 1945,
Stene could list several division accomplishments: '

We calculated the anficipated hazards from known facts and
extrapolated to the probable permissible levels of exposure. It was
agreed at the time that we would be given the opportunity to
check our caleulations by experiments and so establish the
tolerable limits of exposure on splid ground. QOur program to date
hags been based on accomplishing these aims for uranium, fission
products, plutonium, neutrons, beta rays, pile gamma rays, and
other chemically toxic and radioactive substances that might come
into the processes on the Metallurgical Project In addition we
have attempted to understand the mechanism by which these
agents acted so-as 10 be able to treat anyone who might be
overexposed fo any of them, ... The resulis which we have
obtained and will obtain are of value not alone to the
Metallurgical Project, but also o any Project malagzsg use of the
materials developed with the Manhatian District.

The. Development of Health and Safety Measures
under the Manhattan Engineer District
The Manhaitan Engineer District developed essentially two areas of
expertise under its jurisdiction: the health or medical program and the safety
program. Each of these programs built upen previous OSRD installations like
the University of Chicago’s Metalliegical Laboratory, '

358tone, Fndusirial Medicine, 9-10,
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The medical program developed slowly af fitst since the District was
invelved with just engineering and construction in the early days. Affer the
OSRD projects became a part of the District in 1943, it was apparent that some
coatdination of the diverse medical operations needed attention. At first,
Groves considered pulling Stone from the Metallnrgical Laboratory to oversee
the entire operation, but as he visited with installations one name continued
to surface as the best cﬁoice for coordination of the enfire prograon Stafford L.
Warren, professor of radiclogy at the University of Rochester. Warren was
brought into the project, initially in June 1943, as chief of a provisional medical
section at the District headquarters. The need to procure and retain medical
men and women necessitated militarizing the medical operation, so
negotiations soon began with the Office of the Surgeon General. After
negotiations concluded successfully for the Manhattan District, Warren moved
to Clinton whete he was commissioned as a coloriel on November 2, 1943 351

-Wazren quickly set about recrgenizing the Medical Section’s Huee - - -
branches: medical resea:'éh; industrial medicine, and clinical medicine 352 The
basic objective of the medical research branch was to collect da‘ta on toxic
matesial to protect workers who were being hired for the plant profects and ko

3515tatford L. Warren, * The Role of Radiology in the Development of the Atomie
Bomb,” in Office of the Surgeon General, Department of the Army, Radiology {n Worid War I
(Washingion, DC: U.S, Superintendent of Bocamants, 1966), 841-842, hereafter known as
Warren, “The Role of Raediclogy.” Also see K. I Nichols, “Letter to Stafford L. Warren on
the Responsibilities of the Medical Section,* MED Hisiery Book I General Volume 7 Medical
Program, Appendix Al for a detailed claboration of the responsibilitics of the Medical
Section.

S ones. 410413 MED History Book ] Genetal, Volume 7 Medical Prograr, 6.1-63.
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treat those who might be overexposed to these same materials. The
Metallurgical Laboratory conducted much of the eatly research an toxic
materials and continued that research when the Manhattan District ook
supervision of its contracts in 1943 Other laboratories involved in this
research included the University of Rochester, initially under Warren, which
investigated the exposure of animals fo high-level x-rays in its radiology group,
the radioactivity of certain toxic chemical substances in its pharmacology anit,
and the design of monitoring devices that were to be tested in Clinton,
Hanford, and elsewhere in its instrumentation group. Columbia University
also tested instruments as well as Hanford. which had its own insirument
testing group. The Univessity of California cattied out medical research in the
area of fission products at its Crocker Radiation Laboratory, The Cliﬁton
Laboratories had a complementary research program directly under §. T.
Cantzil who originally worked with Stone at Chicage.353 .

The industrial medicine program tried to control the particular
industrial hazards associated with the atomic bomb pmducmm pro;ess;s;
Captain John L. Perty, the head of this branch, established groups to monitot
industrial hygiene activities at the University of Rochester, to oversee hazards
in materials procurement at the Madison Square Area Engineers Office, and to
serve as consultants in first aid or whatever nesded throughout the Distsict,
The industrial medicine program did not oversee Clinton, which was under

the Dniversity of Chicago, or Los Alamos, which had its own industrial

3537omes, 414-416; Warren, “The Role of Radiology,” 850-853; MED Iistory Book
Genegal, Volume 7 Medical Program, 5,1-5-23,
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hygiene group. The program also had a large field effort that encouraged
doctors 10 conduct research studies on spedial industrial aclivities and hazards
through the District. Ihey alse drafted minimum procedures and standards
that wese sent to the various facilities detailing approved methods of warking
with materials like fluorine, uranjium hexafluozine, or phionium, including
the proper first aid measures in working with those hazardous materials.
Inspections were also under the contiol of this group and those were carried
out acaording to the type of contract involved. Cost-plus-fixed-fee conlract sites
and others where the government had financial responsibility for the costs
were likely to receive very close scrutiny; where a company had primary
Hability for costs were inspected less often and less zigomusly..m

1ke clinical services branch provided the isolated installations of
Clinton, Hanford, and Los Alamos with on-site medicat facilities, These
facilitics operated primarily without supetvision or interference from the
Manhattan Engineer District, Faclities at Oak Ridge in Clinton induded a
NOP - fifty-bed hospital,-an animal hespital; a psychiattic and social welfare -
consultation service as well as the full range of medical services for its
commumity. The Hanford clinical medicine program, primarily civilian in

nature since it was under the control DuPont, provided regular medical

services as well as emergency dental care and public health services. Los

Alamos residents also received full medical cate, an important program for

3547ones, 416-418; MED History Book 1 General. Volume 7 Medical Progtam, 3.1-3-5;
Warren. “The Role of Radiclogy,* 858859,
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such a remote site. In 1944 Warren even sent a psychiatist to help with the

tensions in this strain-producing plant.355

The safely program
The stast of the large-scale building activities under the Manhattan

District required the implementation of safety standards in the planis for the
workers. In June 1943, James R, Maddy was hired to assume command of the
safety program and immediately began the accicdent prevention pragram for
the Disttict. By the end of 1943, Maddy had reotganized his program into two
units: an oecupational safety section that operated as any large industrial staff
requiting contractors to provide workers with safe drinking water, goggles,
hard hats, safefy shoes and other items that would prevent accidents, and a
public safety section that worked with the community in Hanford and Oak
Ridge to implement programs in tratfic control and other areas of community
safety, The District employed a district safety engineer and several resident
-safety engineers {o-serve as consuliants to the various area engineers. 366 -
The Manhattan Engineer District, just like the earlier agencies,
acknowledged the importance of health and safety issues in its operations. It
took the policies that had been developed in Iaboratories like the Metalluigical
Laboratory and applied them to the entire district. In short, what had bean
statted under individual laboratories was continued and coordinated by the

Manhattan Engineer Dishict.

355Tones, 422-426; MED Flistory Book I General, Volume 7 Medical Frogram, £.1-4.40;
Warren, “The Kole of Radiclogy,” 872875,

3%61ones, 426-427; MED History Book I General, Volumae 2 Safety Program, 1.1-16, 2.1-
2.12, 3138, and 6.1-64.
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 Health and Safety at Towa State College

Because the Ames Project at fist fell under the jurisdiction of the
Chicago Metallurgical Lakoratory, there was always a concern for the health of
the workers on the project. Ames worked with uranium in ton amounts and
most of the health considerations evolved from that work in the pilot plant
situatior. As long as the chemists were involved in research with the various

elements, typical 1zboratory precautions were faken, Ventilating hoods tb take
the dust away fiomt workers were akeady being used before the war and
obvicusly continued throughout. Respirators were used on oecasion, and
some sclentists remembered that lead aprons wete around when needed to
work with particularly hazardous chemical materials, Chemists were generally
careful people, trained in working with daﬁgéi.. So if explosionsk were a
problem, they built walls to hide behind when processes could be potentially
dangerous. Even when working with the unknown, they took precautions
based upon what was in the research literature about the chemicals with which
" they were working, Uranium was thought to be toxic when mgestedsopmper
methods of handling already discussed were implemented at Ames when
scientists were working with the materials. Rarely did any scientist receive
more than cuts or abrasions from the work they were deing. Spedding
indicated that when experiments were discussed in the Sunday seminars,
instractions wée also included on safety precautions. It was most often when
someone was careless that problems occwared, such as falling off 2 chair, or
doing something careless o get metal in the eyes Those were typical accidents
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recorded by the scientists throughout the war peried. This same attitude
continued under the Manhattan Engineer District 35

Radiation was never a large problem at Ames, but unfamiliar elements,
like beryilitum, probably caused the greatest risks at Jowa State. Little was
known about dangetous levels of exposure o this chemical, but it was a
concern because lowa State experimented with this element in quantity,
particularly in crucible making. Beryllium was an insidious killer in many
installations, but Jowa State scientists had a particular built in safety feature all
around them—large amounts of caldlum. Urknown at the time, beryllium
was a bane seeker, but if the body could get encugh calcium., it would reject
beryllium. Fertunately,. there were great quantities of calcium around the
Ames léiadratoty..ﬁs

There were a few instances at Jowa State of overexposure to beryllium by
the scientists, and nationally fhere were over fifty known deaths from
handling of this material. Norman Cazlson, for example, cne of the
researchers, received too much berylliam and was put into the university
hospital with & high fever for a short time. He did recover though and had no
further exposure problems#? Premo Chiott, another scientist on the project,
remembered that he foo visited Dr. Grant af the hospital for an overexposure

problem. Ironically, his developed not from the reduction experiment that

$575pedding, interview with Barton Hacker, 1980, 14, 24, 29,38-39; Premo Chiotti,
interview with Barion Hacker, 1980 in Ames Laboratory Papers, 3, 11-15; Dayid Peterson,
interview with Barton Hacker, 1980 in Ames Laboratary Papers, 4, 9, 12, 15; Spadding,
zgflhe!m. Daane interview 1967, 23-24; Frank Spedding, intarview with Geprge Tressel 1967,

3585edding, interview with Hacker, 1950, 18,
¥BCarlson, interview with the author. 1990, 7.
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used open pots to rednce beryllium Auoride with magnestzm bt from
making his work area clean. A gununy soxt of fluffy dust collected on the side
of the pots and Chiotti decided that he would clean them out one Saturday
morning He got 2 pail of water and sponge, rolled up his sleeves, and washed
the areas thoroughly. By Sunday morning, he had chills and by Monday a rash
o his atms. 1t was subsequently cured. and he also never had a recurrernce,
but it pointed to the dangers of handling a material that evidenﬁy affected
people differently.360

* Beryllosis was the most dangerous reaction to beryllium When
beryllium traveled to the lungs, it acted much Jike the flu initally, but then it
migrated to the bones and behaved like radium, displacing calcium. Some of it
would also ltavel back to the hangs, giving the symptoms of tubeteulosis,
inevitably causing death. Wayne Jones, a nonscientist glassblower on the
project, did die of berylicsis Jater in his life, and though he was never in the
main area where baryliium was handled. he may have ingested it from the

_glass he #vgsﬂb!qwing or from even the beryllium in fluorescent lighting m]us ..

glassblowing area. Twenty years after the project he died, and the Atemic

Energy Commission seitled the case out of court with his family.%6!

There were few examples of safety breaches or carelessness by the
scientists at the Ames Project. The production area though presented quite a
different problem. Scientisis generally had security clearance, so they knew
with what they were working. Because of their past kzaining, they also

380 hiotti, interview with Hacker, 5-6,

#61Prank Spedding, “Spedding ‘s Role as Guinea Pig,” Spedding Manusctipt, 23;
Spedding, interview with Hacker 1980, 18-19, ’
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generally knew to handle certain substance carefuily. When Iowa State
instituted a pilot plant, a rarity for an educational institution, two problems
arose: scientists were unfamiliar with some industifal safety practices in some
cases, and workers, often from fhe community, had to be hired who were often
unfamiliar with even routine industrial practices. They rarely had enough
security clearance to know the dangers of the materials with which they were
working. Most of the foremen though. who wete in charge of shifts and the
production areas, were, in most cases, at least undergraduates in chemistry, so
they dlid know about chemical reactions. but most had little fraining in
industrial practices. At first these foremen, with the help of other sclentific
leaders, instituted safety and health procedutes much like any college research
laboratory. Ventilation and hoods were provided, but it soon becane apparent
that stricter adherence to safety would be needed. There was also a basic
conflict rying to balance safety with accomplishing fhe work in time fo win the
war. Jowa State’s production facility was set up in a small house-like building
that had to be equipped with even the basics in safety features. Duetothe
emergency, much of the early wark was not done under the hest of conditions,
and there was certainly a make-do attitude combined with great difficulty in
obtaining safety equipment, or any equipment for that matter. For example,
most of the tools that had been obtained from Bill Maitland’s shop garden in

downtown Ames were hand-driven, 5o power apparatus had to adapted and
added to them. Also many of the grinders, cutting mills, and machining tools
weze originally manufactured for other industrial purposes and nahurally did
not have all the necessary safety features for working with uranfsm. It took
months to obfzin fans that were needed for proper ventilation in the buiiding,
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and since'mnch of the work took place in hot months without the Iwxan y of air
conditioning, respirators and masks, though required for particularly dusty
work, were somelimes discarded for worker comfort. Rules and regolations
were clearly spelled out by project leaders, but it was up to the individual work
chiefs to enforee them while also completing the production work on time 382
David Peterson, one of the foremen on the project. remembered:

There was 2 higher Jevel of concetn, probably at the higher levels
of management, and we were given some instructions on what fo
do. 1was acling as either assistant foreman or foreman for a crew
of from six to fifteen or sixteen people. We had the direct
respansibility for seeing that things were done as they should
have been done. In a situation of that type it often falls on the
immediate supervisor to make seme decisions with his own
judgment. Iwould say that we were perhaps occasionally guilty of
erring on the side of, “Well, let’s get the job done and not worry
too much about this or that safety rule.” . .. There were other
factors at that time which were probably weighed in. This was a
period of wartime. There were other hazards besides radicactivity
to be concerned with, There was a gteat deal of emphasis and
interest in trying to push things along quickly, one reasor being
thal; at that !il:neg it w};s not at %151 kno‘ﬁrz? foc;'kt}:yerl;ain that the
Germans weren't working along parallel line 363

 Dust was a particular industrial problem on the Ames Project, as it was
evidently throughout the District, probably even mote of a problem than
radiation exposure itself. Uranium salts had to be ground, which produced
dust; boosters and other materials placed in reaction with urarium had to be
ground from salt or compound chunks; cleaning uranium caused dust; and

3625pedding, Wilhelm, Daane inderview 1967, 19-20; Chiolt, interview witk Hacker
1988, 19-20; Peterson, interview with Hacker, 78, 10, 15-15, For the example of obtaining fans
for metal work, in the chemistry building see W. F. Coover, “Letter to F. H. Spedding
Regarding Order of Fans and Rating Problems Slowing Deliveries,” July 31, 1942, Ames
Laboratory Papers.

2peterson, interview with Hacker, 4-5.
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finally uranium machining operations also caused dust build-up. Thaniwm in
dust form could be more easily ingested, so there were several research studies
conducted by the medical research section at Chicago and at other installations
in the Manhattan Engineer District on urantum ingestion in this form, In fact,
it was one of the early expetiments with mice and uranium dust that proved
work with wanium was not as dangerous as first thought 364

Frobably the second most difficult problem in Ames was controlling the
kazardous chemicals to prevent explosions. Impire materials caused
explosions as ﬁell 25 wel materials. Improper handling or lack of attention to
properly lining the bomb retorts could canse blowout problems when the
uranium reaction came into confact with the steel or iron in the bomb
' conteiners, Magnesium wés a paz:timlarly volatile material, and protection
from explosions on many oceasions became making sure that at every step of
the process workers had a wall between the bomb vessel and themselves. As
noted earHer, in one day alone there were six exploswns Once an eprosmns
‘blew out the south wall of Litile Ankeny in the early houzs of the morning; by |
then explosions were so commonplace that the workmen went outside and
pushed the wall back in as far as they could. Fires were also a danger at several
steps in the process. Magnesium could shoot a flame several feet in length
sometimes setting anything ix its path on fire. Until the proper insulation
techniques were learned, uranium cutting or machining caused fires when the
cutting blade sttuck such a hard metal. Controlling these special chemical fives

354Peterson, interview with Hacker, 18; Jones, 419; Warren, “Role of Radiology,” 835.
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with lime or graphiie became a common pracﬁce that every worker had to
learn 36

There were several indusirial safety measures employed in the
production facility at Ames. When grinders or cutting mills were used,
wotkets had to wear respirators; that mquj;emenf was apparently tigorous
enforced. Every man and woman was given time off o shower and change
clothes af the end of the shift in order to prevent taking uranjum and thorium
particles home or outside the work area, Sj:acial work uniforms were issued to
every worker and required to remain on the premises at the end of a shift.
Waghing thoroughly before eating was also rigorously enforced, To prevent
ingesting radioactive dust in the process of smoking, ne one was allowed to
smoke in work areas; smoking was allowed in the locker tooms, however.
Sometimes, a fire wonld occur at the bottem of & bomb, and molten uranium
would pour out on the floar. The building personnel would ixnhlediately
evacuate and wait until the fumes died down before cleaning up the accident,
Ventilation was at least adequate in the.old house,.due partly to the fact-that it -
was a drafty old building. After fans were installed, the air was changed and
filtered enough to prevent the kind of dusty haze often encountered in the
average foundry aperation.36 '

Sometimes, these exireme safety precautions caused frouble with the
uranium production purity standards. One summer, boron began to show up

3€5Frank Spedding, interview with Hacker 1980, 18-19; Frank Spedding, *The Day fhe
Wall Blew out of Littie Ankeny,” Spedding Manuscript; Frank Spedding, “Explosions,”
Spedding Manuscript.

%6peterson, interview with Hacker, 6-11.
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in uranium samples at the rate of I-2 parts-per-million, enough to
contaminate the yuns. After a thorough investigation, the culprit was found to
be the shower. After the men showered, they used a preparation to treat
athlete’s foot that contzined boron. They tracked the boron info the plant from
the shower, thus contaminating the wranfum runs. A sign finally had to be
placed in the shower area warning against certain powder preparations.367
Oceasionally, there were people on the Ames Project who did not follow
safety rules. The most natorious person at Ames was a man known locally as
the “Green Hornet" because he did not properly shower or clean up after
working on the shift. According to the prevailing stories, he gid ﬁot Wwedr a2
zesp:xa’mr and refused to fake other precautions in his dusty work Since
uraninm tenaﬂuonde wag a green salt, the dust stuck fo his cIothes, giving
him his nickname. Unfortunately though, no one knows exactly what
happened to this man a5 a result of his dangerous oferexposu:e to dust.
Speddmg told the stmy in his mamzsmpt hleDI'jf that tlus man was chosen as
one of the most Ilker suh]ects to be tested for heavy expasure to uranium. He \
was approached by one of the medical researchers asking for a sample of bone
tissue from his sternum. Apparently, he agreed but when time came for the
test, he vanished, from the room, and from the project. The Ames Project
owed him several days of pay, but he never came back to claim it. No one

evidently ever heard from him again.68

367Frank H. Spedding, interview 1 with Caleiang, 56

365Frank Spedding, “The Green Hoenet" Spedding Manuscript, 3-4. The story was 2ko
repeated in varying detal in the following sourees: Adolf Voigt. interview with the author
1990, 6; Spedding, Wilhelm, Daane interview 1967, 15-16.




io2

On several ocvcasrions,.» the tighe secmit}; of the Manhattan Eﬁgineex'
District also interfered with health and safety standards. One security expert
from the District tried, for example, to get Spedding to put bars on windows in
the leng natrow zooms of the Chemistry Building, but since that could have
prevented escape in the event of an emergency, Spedding had that plan
ovarruled Another time a security officér insisted upon painting the windows
black in the same building to prevent sabotage, That would have led to 2 very
dark 1oom in which to do the dangerous ¢hemical work; again he was
overttded 369 At yet another time, Elroy Gladrow, one of the scientists on three
separate comparimentalized projects, gave three different blood samples each
week from his eav lobes. Once, after appearing before Spedding with swollen
ear lobes a:éd asking why he needed three separale samples, Si:eddmg
convinced the officials to take only one sample and divide it into three parts
for the health reports 37 _

A thorough safety and health program was instituted at Ames over a

period of time. The program at the piiot plant was aimed at eliminating the
typical kinds of accidents common in any industrial situation. In August 1943,
a survey conducted at the pilot plant conclided that since August 16, 1942 there
were 16.2 infiries per million men hours, somewhat high for 2 chemical plant,
but probably low considering the plant was experimenting with new,
heretofore untested processes. The production plant was also run by scientists

Wpank Spedding, “Frustration of the Mznhattan District Safety Officlals,”
Spedding Marmscript.

3*Frank Spedding. “Gladrow's Fars,” Spedding Manuscript; Spedding, interview with
Hacker, 1980, 20-51. e 8
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who were nof familiar with all industrial practices, and many of the employess
were local man and women who had Ittle expetience with Jabor p:'éﬂtices.ﬂﬂ
In June 1343, Elroy Gladow took over the health and safety program, working
closely with group Jeaders in the scientific project and initially with Mr. Rafdel,
one of the guards, on the production pilot plant project.372 ,

Finally though it was radiation, the “special hazard,” that received the
most attention at every installation. Research studies monitored and kept 2
record of the dangess of the levels of exposutes of employees. Clinical testing
was also employed at Ames as well as other installations, Blood tests were
administered routinely, though most employees do not zemember what was
done with them. Urinalysis tests adnumstered at least once a month
emdenﬂy were turned in o hrgher authorlties at the Metallmg:cal I.aburatm ¥
ard the Manhattan District. No medical doctor was on staff for the Ames
Project though Du. John G. Grant of the Univessity Hospital was called upon to
provide some support in tteafmen{- and research. Ihelma Bmce a nurse
' mevxdenﬂy at the h05p1ta1 was the other medical techmuan who adm:mstexed
routine blood and urine tests throughout the war. On occasion, certain staff of
the Ames Laboratory participated in research studies to determine the
effectiveness of clinical tests or to sezve as subjects for medical reseazch cartied
on by the district. Those research shudies were particularly important because
they became the foundation upon which standard exposwuze levels were tested.
These studies also became the buiiding blocks for protection of workers in the

3714Safety Repost for Perlod Ending 8/1/43." the Ames Laboratory Papers, 2.

#72Frank Spedding, *Letter to Group Leaders,” June 16, 1943, Anes Laboratory Papers;
“Health and Safety Report for the Week Endmg June 23, 1943, Ames Laboratory Papere,
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nuclear plants after the war. Workexé at Aﬁms were carefully monitored by
research feams, Certain men and women were also stndied affer they left the
project to determine long-term effects of the work they were doing, Probably
because of this system, very few workers and almost no scientists appeared to
die due to some problem that atose in the Ames Project. Jt was incredible that
the major problems on the Ames Project were those that any industrial
labozatory or factory might contend with—aceidents, carelessness in handling

heavy materials, and typical first aid cuts and abragions.37

573%0r research studios, for example, see Samuel Schwartz, “Letier to Dr. Grant on
Repott of Studies of Personnel at Ames, lowa,” Jane 1, 1944, in Ames Laboratory Papers, 1-2 fo1
Hood, urine, kidney, and liver studies on a group of 1 employees with heavy, moderate and
relatively slight exposoye {0 tranium activitics, The results indicated "ess abnormality than
1 would have expected from fhe amount of exlposut'e these men are d%etﬁng" 2. Otker
research studties were reported in S, T. Cantsil, “Letter to F. H, Spedding on Testing of 1svo
Men for a very Sensitive Usine Test Developed by the Metalturgical Laboratory,” January 29,
1943; Samue] Schwarlz, “Letter to [, G, Grant for Results of Kidney Studics or a Select Group
of Workers.” June ¥, 1244; Sammel Schwarlz, “Lotier t3 J. G. Grant an Tests for Certaint Newmed
Employees for Urine Samples,” June 14, 1945; in the Ames Laboratory Papers. For the kind of
follow-up studies Hiat were conducted, see numerous lettets in the files to those who were
leaving the project requesting that they submit to tosts after teaving. For example, see Elzine
Katz, “Letter to My, Elmer J. Paterson on Weekly Urine Tests for One Month,” Jannary 19, 1945

in the Ames Laboratory Papers. Also see Appendix F for 2 sample letter of this type.
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SUMMARY; THE IMPACY OF THE MILITARY MANAGEMENT STYLE
UPON THE ACADEMIC MANAGEMENT STYLE, 1942-1945

The Manhattan Engineer District represented the typical mifitary
management style, controlling three areas of administration during World -
War T: security, contracting, and health However, as seen in the preceding
chapters, each of the areas had already been addressed before the Manhattan
District took control of the project, and, in most cases, the organization and
adminisiration of these areas remained essentially academic in management
style. The Ames laboratory, even under the Manhattan District, ran by
committee, 25 exhibited by group leaders’ meetings every Saturday o both
discuss results and plan for the next week’s activity. These sessions employed
an academic style where everyone participated and added ideas to the group.
Often the plan of research changed or modified itself based upon suggestions at
these meetings 374 Even that these seminars continued was a ﬁttéryfor Ehe
academic management style, because Groves had tried at one point to

discontinue these at Los Alamos, without success.

374For the organization and topics of these meetings, see “Meeting of MetaHurgical
Group October 15, 1943, “Meeting Saturday 2:30 pan., Chemical Group,” “Meeting Qcicber 24,
1943, 12:30 pan.” “Chemical Meeting Ockober 30, 7:30 pm.,” and “MetaHurgical Meeting
Cctober 30, 1943, 2 pm.” Norman Hilberry, somewhat n jest, indicated that at Chicage there
wag not always consensus in these typleally academic meetings: “There was never consensus.
Eech one comsensed with himself and went out and did—go thou and do as thou pleaseth. The
real consensus was that this gave 2 mechanism for two or three different brilliant people to
disagree effectively because the instant they made up their minds that the path that they
were on was wrong, that was the last you ever heard of it . . . [t was an adremely offective
?Q\%mt g;slem and a complel2 anarchy in a sense” (ilbesty, interview wilte Tressel,
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Security did affect the academic management style to an exient though.
The Ames Project remained isolated from the other installations, and this
isolation probably meant that, to an extent, Ro one knew when duplication was
going on between this laboratory and others. Personnel were also not as free to
iravel to other installations, so later in the wat, the group at Ames knew less of
what was ranspiring at Los Alamos or Hanford than at Chicage. Barly in the
project, there was a great deal of Interaction between the laboratory and other
facilities, pa1tly because Spedding was more involved at a central facility eatly
in the war. He became somewhat isolated from Chicago when Ames
demanded his full attention. By that ime, Groves moved the bulk of the
activily to the secret, well-guarded sites at Los Alamos, Hanford, and Clinton.
Even Chicago was out of the loop for what was going on at tﬁe sacret facilities,
That decision had been a military victory of sorts bacause those new facilities
were under much stricter secrecy requiremenis. 375

The sirict requirements for secrecy though did not really affect the siyle

-of management at Ames because the laboratory's organizational struchure had

been established long before the Manhattan Engineer District took over the

975There were several other reasons for the mova to three scoret facilitics than just
isolation. Compton had been in trouble for disclosing secret infoymation 0 sotne mciearad
workers in ea:lsr 1842, Bush had intercoded on his bohalf, but when it came to building the
boznb, the sitz was moved from Chicape partly because of this security problem at the
Medallurgical Laboratory. (Fora more complete discussion, see Montgomery Cunainghart
Meigs, 69-70.) Groves also had particular problems with other scientists at Chicago, such as
Szilard and other immigeant scientists, when he had to inform themm ebout Dufont laking over
the Oak Ridge project instead of them. The resniting fsolation of the Metallurgical
Labaratory probably extended in some ways to lows State since Ames was a confracting agency
uncler Groves never visitedt Towa State, for example, and though it was ased as an
incduatrial plant to supply wraninm and other metals, after December 1042, Ames was not a
part of any policy making group. It served as & supplier to other focilities like Oak Ridge,
Hanford, and Los Alamos, laboratories that were making decisions. (For these various
concerns see Groves, 1962, 42-26.)
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contracts, The Manhattan District did send security personnel as well as
financial and safety advisors to Ames where the fowa Area of the Manhattan
District was located, but these personnel were essentially placed there to see
that work was completed on time. They did conduct safety and security
Inspections and reported those back to District headquarters, but they must
have had little effect on the day-fo-day operation because the research scientists
barely knew these men and women were around, Ng reports remain of their
activities in the files at Ames and most of the scientists were never éure what
they were there fo do.34

Contracting cerfainly influenced the dixection of research in the Ames
Project. However, it was not the Manhattan District that placed the basic
tenants of oonh‘acting——ﬂexibility, institational responsibility and control, fiscal
accountability, no cost/no profit ferms--in place. Those characteristics were
developed from the OSRE} and NDRC, both divilian, academic-type
organizations. The Manhattan Disirict continued contracting under much the

* same system 4alut'h6ﬁg1i it often added more tequzrements or stricter controls.

S78None of the scientists that 1 or others interviewed spoke of the group of Manhattan
Project persormel who were in Ames. Scientists made passing refarences to them, but few
rames were remembered except shen humorous stories about thedr inefficiency or insufficlent
training were noted. Spedding’s manuseript refers to them in passing and is the only local
account of their existence. However, the miscellancous records from Oak Ridge show
correspondence from several majors in charge of the area, plus at Jeast 2 couple of minor
wlficers who often signed correspondence for the area engineer. ‘There was 2lso a project
manager, a financial officer who checked vouchers and reported discrepancies to both the
Meadison Square Avea Office and brought the same concerns o Spedding’s attention, The best
estimate on the nunber of these military staff members located at Ames mmst have been undex
ten. There were serlainly not enot:gh of them to ereate much of a sensatinn on the campus,
{8ee bills of lading and miscelaneous correspondence between Oak Ridge and these officers in
the Oak Ridge Tapers). The properly manager or fiscal officer was located in [he Collegiale
Press Bullding {"Hi ozgf Account,” attached to 1946 Audit, {1]). Wheather other personnsl
were there or not i unknoswn, but it was a Iogical place for offices since the building was

across the street from Litfle Ankeny. (it is also somewhat ronic that soch a secret gronp of
persomnel were focated in 2 press building.}
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Patent adxnirﬁsﬁa&on was not cont;;}iléd xby themDisi'rict eﬂhe:-; thﬁse policies
were already set in place by OSRD. In fact, the Marnhattan District chose to use
the existing OSRD shinchwre to manage the patent process for its fadilities too.

Health was cettainly a concemn of the atomic bomb project, but it was not
he Manhattan District that initiated most of the health and safety '
organizations. Those caried over from the individual laboratories like the
Metallurgical Laboratory. In fact, the Manhattan Engineer District used the
Metallurgical Labaratory for its model to establish an organization to
coordinate all the facilities umder its jurisdiction. The Disirict continued to
supply many of the same setvices as those created originally by the
Metallurgical Laboratory.

It is trua that these areas of adminisivation—security, conlracting, and
health and safety—changed research administration during and after the war.
Howevet, those changes did net originate out of military style management
techniques employed by the Manhattan Disitict, It might be said that the
- Manhattan District, while employing some militaiy management techniques,
such as hierarchical conirol and strict adherence to command structure, for
example, was also controlled from the tap by an academic management
structure, a commitiee. The Military Policy Committee actually made final

decisions on every activity that the District undertook. 50, in a sense, the

academic management style won the last victory. finally determining and

controlling the policies for the Manhattan District operations.
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CONCLUSIONS: THE IMPACT OF THE AMES PR{}IECI" UPON
IOWA STATE COLIEGE

From 1942-1945, Iowa State College, like many other colleges and
universities conducted classified, war-related research. At the beginning of
World War I, no administzative struetures existed for academic institutions o
conduct clagsified research. By the'end of the war, howevez, three units—the
NDRC, OSRD, and the Manhattan Enginear Districi—had coordinated and
funded war-related research. Each of these units contzibuted to winning the
vx;a:', but each was a temporary agency. It was apparent at the end of this war
that scientists wanted to continue the research started and sustained by these
agencies, For one thing, the agencies had zilowed research to be conducted on
camspuses actoss the nation, not at some temote military site. Structures o
handle the administration of research had been developed at institutions, and
they-did not went to see the benefits disappear: after the war. There was talkof -~ -
converting the war-time weapon to peace-time uses under civilian control,
and alreadly there were pockets of research around the country that could
continue the efforts if an infusion of funds flowed from the federal
government. Even Iowa State, a small college by many national standards, had
been greatly affected by the war-time research efforis.

In many ways, Jowa State could not refurn to the normaley of the pre-
war years. The College, like others in the nation, saw its enrollment

burgeoning after the war years in both undergraduate and graduate areas.
Spedding understood the future possibilities and Immediately after the war




started pushing for the mreation of an atomic institute at fowa State to
incorporate the physical chemistry and physics research into a permanent
laboratory at Fowa State College. Spedding formalizad his plans in a letter fo
President Charles Friley in September 1945, calling for & state-funded institute
to cut across several disciplines, continuing the work started during the war:

I believe that a permanent institute should be set up, similar fo
the Agricultural Experiment Station . . . which would cut across
2ll divisions and depariments, and hat this institute should have
its own state budget independent of any federal money which
might and almost certainly would be forthcoming. In this way we
could bufld a sound research organization which would have
security over a long range, and which would not be subject to the
whims of faderal patronage. .. Purther,...weshouldbeina
much better position o maintain our freedom of thought, action
and research when accepting any federal aid 37

However, Spedding saw more than fust zn independent reseatch

laboratory providing services to the government in returz for federal funding,

He wanted the institute to be fully incorperated info the academic siructure of
the institution. Perhaps because of the concern left from his own lean years of
* searching for an academic appointment, he insisted that the institute be fully
functioning within the academic structore:

[ feel that the institute should be closely integrated with the
Science departments on the campus, sinee the everyday contacts
of scientists with their exchange and clashes of ideas are very
frnitful in producing new discoveries. 1 believe this close
relationship could be mainfained by having the permanent
members of the institute working z definife part-time for the
institute and a definite pari-time for the departments in their
major fields. This arrangement would of course have to be
voluntary with the heads of the departments concerned, but I

877Frank Spedding, *Letter to President Charles E, Friley Regarding Creation of the
Institute for Afomic Research September 6, 1945, Ames Laboratory Papers, 3
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think it would be mutually beneficial to both parties. It would
permit the institute to obizin men who would feel a greater
security in being members of a regular department, and it would
give us pleasant relationships with the other departments
mvolved. It would permit the department to have more exerts
on their teaching staffs, so that a wider variety of courses could be

given.378

Asking for an initial budget of $50,000, Spedding got his institute after
some negotiations with the University of Towa, which wanied to establish its
own nuclear institute 3 After several meetings and discussions, both schools
were salisfied. On November 1, 1945, the Institute for Atomic Energy at fowa
State College and the University of fowa's Institute of Nuclear Research were
approved by the Board of Bducation 3¢ In 1947, the Ames Laboratory was

3785pedding, “Letter to President Friley,” 6.
g &Y,

579These negotiations revolved arotme fhe role of fundamental research in chemistry
and physics at Jowa State College. President Virg!l Hancher from the University of Towa
precipitated the discussion when he wrote to President Friloy aftor 2 Des Moines Register
ardicle implied that lowa State was about to enter fundamental physics reseerch rather than
continue with the type of appiled rescarch undertaken for the Manhatian District. He
questioned-why Towa State should suddenly entera type-of study that previously was Towa's
responsibitity. In an eloquent reply to Hancher, Friley argued that Iowa Stabe mst conduct
fundamental research in those areas of chemistry and physics that relate 1o its nnfoing war
vescarch'in atomic energy, “Thege two aspects of any research cannok be separated. Since
applled science always springs from pure science the two have to go together or the applied
sdence dries up and becomes sterile,” He went on to indicate thaf duplication was really the
problem, and, of course, Towa State wonld not duplicate those known strengths of the
University of Towa. (Virgil M. Hancher, “Letter to Charles E. Friley Refersing to Article in
Taper on Establishing an Atomic Institute,” Septembar 13, 1945, Papers from the Office of the
Presicteat, Chales E. Friley, Jocated in the Robert Parks and Eilen Sorge Library, Jowa Stale
University, Ames, Jowa (hemafter called the Friley Papers); Charles E. Friley, “Letter to
Virgil M. Hancher Regarding Creation of an Atomid Institute;” September 25, 1945, Amnes
Laboratory Papers, 2. See aiso R. M, Hixon, “Letter 1o Chasles E. Friley on Fundamental and
Applied Science Issues,” September 15, 3945, Armes Laboratory Papers; Harold V. Gaskill,
“Letler fo Charles Friley on Recommending the Institute,” October 12, 1945, The Ames
Laboratory Papers; G, W. Stewart, “Minutes of a Meefing of a Group from Jowa State Collage
and the Eniversity of Iowa,” November 1, 1945, Fritey Papers; Harold V. Gaskill, “Letter to
Chasles Friley on Establishing the Institute,” November 9, 1945, Friley Fapers: B, B.
Buchanan, “Leiter to Dean H. V, Gaskill Regarding the Role of the Graduate College in the

Institate,” November 13, 1945, Friley Papers.)
800 inutes of the State Board of Bduration, November 2-3, 1945, 317.
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established by the Atomic Enérgy Commission {o be administered by the skate-
established Institute for Atomic Research. 38 Spedding’s plan had worked; he
had created both a state-operated and federally-funded facility on the Iowa State
campus linked academically to the insfitution. Spedding hired deparimental
faculty members part-time at the Group and Section Leader levels for the new
laboratory. There wete some members of the Ames Laboratory hired without
faculty rank, but not that many until much later when the Department of
Energy needed very specialized scientists who were not represented by a
departmental area of experiise. He also managed to get some of the men on
the project who already had Ph.Dis to stay in his employ and receive academic
gppointments in departments part-time and continue their research work at
the laboratory.

Several other men remained behind after the war to complete studies or
finish up advanced degrees. Many of the men working on the project had the
equivalent of 2 Ph.D. but had not finished their theses, In the next few years,
several of these men finished degrees, including: Donald-Ahman wi-lo e
finished a PRD in 1949; Johr Ayers, Ph.D. 1946; Norman Baenzfgex; Ph.D,
1948; Charles Banks, Ph.D. 1946; Adtian Daane, Ph.DD. 1950; Eiroy Gladrow,
Ph.D. 1946; Harry Svec, Ph.D. 1950, and james Warf, FhD, 1946, Dave Peterson,
2 foreman at the pilot plant even finished his bachelor's degree in 1947, his
Fh.D. in 1950.%2 There was cne problem with these men getting degrees

351 Dﬁ:hnent Newsletter, January 1, 1947, 3; Frank Spedding. “The
Operation and Scope of the Ames Laboratory of the Atomic Energy Commission,” nd, The

Arnes Laboratory Papers, 1-2
%2Robert Ory, “Thesis Card Files” the Libraty Papars.
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shortly after the war. Thelr theses were classified; however, by 1955, all of these
plus others had been released, and the men and women could finally publish
their clagsified 1esults.

War research work certainly added new men and women o the
scientific ranks of celleges and universities across the nation. Towa State
benefited greatly fram the infusion of these scientists who were already willing
fo form parinerships with the federal government. They had worked under
strict conditions dwing the wat, gaining expertise, if not in publishing research
results, cerfainly in reporiing research. It was only a small matter for them to
become active in publishing their research resuls in the national journais of
the day.

Howevér, the Ames ﬁoject and its successors served as more than
educational Iaboratories for the increasing numbers of graduate students
making their way through Iowa State College. This laborator y ang its successor
served as models for developing research relationships with the federal
g&tfémhlént after ﬂie waz:.\\‘ As noted a;béve. the OSRD, the NDRC, ang the
Marhattan District were merely temporary structures in the federal
bureaucracy. Shortly after the war though, the type of research and contracting
agreement with universities remained while the civilian versus military
status cotld be debated in Congzess. The relationships forged during this
interim helped Towa State sef up its administrative apparatus to handle
research funding that would come as a result of the federal government's role
in agencies like the National Institutes of Health and in the establishment of
new agencies like the National Science Foundation in 1950. The Manhattan
District continued {ts contracting with the Ames Project under much the same
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circumstances a5 during the war. When the civilian Atomic Energy
Commission took over from the Manhattan District in 1948, it too continued
ko use the contracting principles established during the war.

This was also a time when Iowa State and other insKtutions solved
many of the overhead problems created by the waz, Towa State finally
instituted and clarified its regulations and in 1950 with Board of Education
approval published both a policy for conducting research and a policy for
accepting and maintaining an overhead fund. Those two policies were
developed out of the experiences of the Ames Project contracts just in time for
the creation of the National Science Foundation in the same year 383

Aftor the war, a familiar theme about research funding reeurred, one
prevalent during World War I—that research was somehow connected to
national secusity and thuy a federal responsibility--developed partly becavse
of the new conditions of Cold War confronting the nation. When the fedaral
agencies like the Manhattar Distiiet, GSRD, and NDRC dismantled,
research funding distributed itself in thres different directions, all borrowing
from the administrative structures of the war organizations. When the
atomic bomb exploded in Japan, the Manhattan Engineer District a8 & unit
no longer had a missien. 7t disappeared only after numerous hearings in
the Congress discussed its firbure, but finally a givilian bhoard took over the
Jurisdiction of atomic enorgy on January 1, 1947, keeping maﬁy of the same
administzative structures.?® Towa State’s contract under the Manhatian

SB3Nsisutes of the Board of Education. Maich 16, 1950, 269-272. See the twa policies in
Appendix G,
3% ewlett and Anderson, £54-655.
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Engineer District was transferred to this civilian board, and later that year,
the Ames Laboratory appeared fo administer atomic energy research at
Towa State College.

When the OSRD disappeared, weapons research was in Yimbg, The
military picked up the slack by contracting directly with institutions. ‘The
Navy established its Office of Naval Rescarch (ONR) and adopted the
research contract as ity mechanism of administﬂng research. Weaponry
though was not its only interest. As the military egencies came to realize,
the future of military vesearch was dependent upon advances in the
fundamentel seiences. Boyd Keenan in Science and the University
examined ﬂ:le role of military research after the war and cunciudad that

“reglizing that the future of naval weaponry depended on progress in the
entire range of sciences, ONR provided support and let contracts in fields
ranging all the way from Biclogy to physical sciences, mathematics, nudlear
aclence, and engmeezmg n3gs M:Iztary xesearch fun&ers used xamy of the
atmctu.tes that charactenzed war rescarch and certainly exhibited the
attitude that research was related to national security. '

Vennevar Bush had set the stage for the third path as eaxly as 1944 in
his Seience: Tha Endless Frontier when he stated, “t is my judgiment that
the national interest in scientific 1esearch and scientific education can best

be promoted by the creation of a Naticnal Research Foundation. "% This
foundation should

d R. Keenan, Spientee and the University (New York: Columbia Universily Press,

1966), p. 47.
3BBgh, 1945, 27.
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develop and promote a national policy for scientific research and
scientific education, should support basic research in nonprofi¢
arganizations, should develop scientific talent in American vouth
by means of scholarships and fellowships, and should by contract
and otherwise support long-range research on military affairs. 387

Bush thoughi that his f‘oundation would incorporate medical research,
natural scienee research, and military research, That did not happen, but
eventually the National Setence Poundation, created in 1550, contained many
of Bush’s ideas about research that he had developed in his capaciiies as
head of several waraelated organizations, Interestingly though, it did net
allow support of seeret research, After much debate in Congress, the
“representatives decided that fundamental, scientific rezsarch wag of such
great national importance as to warrant the expenditure of Federal fands in
is support."88  Again, the inference to national security determined the
direction and structure of this new c1ganization. It had smbodied many of
the principles of war-related research, including ity primary adminisivative
structures—ihe flexible contract, no geographic requivements for the
research work, $he cost, plus no-profit principies, and institutional zather
than individual coniracting regponsibiliiies,

In conclusion, in the post-war period, science again became Bnked
with national secuzity, which was by law a foderat respensibility, Research
funding also came under jurisdiction of the foderal government because
there the most money could be ex;:ended 1o secure Ameries’s future in a real

war orin a cold war. This attitede was an importent carry-over from war

387Bugh. 1945. 27.

988 4rmaal Report of the National Science Foundation, 1 (1950.51% i
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research support days. Also, administrative and financial structures had
been ereated in both the federal government and universities and colleges to
regulate research fanding. Althongh classified research requized speeial
considerations and the Ames Project sncompassed these sttingént rules and
regulations, many of the administrative structures survived or evolvad inte
the post-war period to affect & new generation of research erganizations, but

ones with similar attitudes to thosa developed during the war.
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