4. UNIMPEDED AND UNWATCHED OPERATIONS AT ROCKY FLATS (1952-1970)
This chapter is concerned with the first 18 years of operations at Rocky Flats, a period
distinguished by the fact that the public was little aware of what was done at Rocky Flats and thus
was almost wholly devoid of curiosity about the place. Also, there was no regulation; the AEC
regulated itself. Activities at the plant therefore were, as the chapter title says, “unimpeded and
unwatched.” Francis “Heinie” Langell, manager of Rocky Flats for Dow Chemical from 1951 when
construction began at the site until he retired in 1961, spoke in 1992 of early days at the plant.
Reporters and the public, he recalled, “didn’t bother us. They didn’t try to jump the fence and see
what was inside. . . . They didn’t try to get us to talk about things we weren’t supposed to. . . . They
cooperated beautifully with us.”1
Principal product of Rocky Flats: The plant began operations in 1952 as the government’s only
site for the production of fissile plutonium components for nuclear weapons. Though the bombs were
originally made mainly of enriched uranium, plutonium use increased. By 1960 Rocky Flats was
making only plutonium “pits,” the hollow plutonium sphere that forms the explosive core of a nuclear
warhead (see Figure 4.1) . The plant also reprocessed plutonium that had been recovered either from
scrap or from returned pits. Rocky Flats also made non-nuclear bomb parts from beryllium, stainless
steel and depleted uranium. Numerous potentially toxic materials were used at the site.2

Figure 4.1: Two types of atom bombs. The bomb used against Hiroshima on August 6, 1945, was a
uranium gun-type bomb in which a mass of sub-critical uranium-235 (blue mass on left) was fired
into another like mass (blue mass on right), causing the uranium to fission or go critical. The bomb
used against Nagasaki on August 9, 1945, was an implosion-type bomb in which conventional
explosive imploded a sphere of plutonium (blue) causing it to fission or go critical. Plutonium bombs
were more efficient, in that they could produce a bigger bang with less material. Each plutonium pit
was in fact an atom bomb. Image from Wikimedia Commons.
The contaminant of principal concern at the site, both now and for the long-term future, is
plutonium. Most plutonium at Rocky Flats is plutonium-239, the form or “isotope” used in weapons.
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Considerable quantities of this highly toxic material were released into the environment as minute
particles. An unknown quantity remains in the soil. In this paper plutonium-239 is referred to
simply as plutonium. And plutonium is the principal focus.
In its 37 years of production the plant produced about 70,000 plutonium pits, each in fact
being an atomic bomb like the plutonium bomb that destroyed Nagasaki on August 9, 1945 (see
Figures 4.2 and 4.3). Many of the pits made at Rocky Flats were “triggers” for thermonuclear or

Figure 4.2: Nagasaki, Japan, before it was destroyed with a U.S. atomic bomb on August 9, 1945.

Figure 4.3: Nagasaki after it was bombed with one plutonium bomb on August 9, 1945.
hydrogen bombs. An H-bomb undergoes a series of three explosions. First, a conventional explosion
implodes the plutonium sphere until its atoms fission (second explosion), raising the temperature to
equal the sun’s surface, triggering the fusion of hydrogen atoms (third explosion). The fusion
explosion of hydrogen atoms is far more powerful than the fission explosion of an atom bomb. Even
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today (August 2015), the pit in every warhead in the U.S. arsenal, except for no more than 30
produced at Los Alamos, was made at Rocky Flats.
A self-regulating entity: From the beginning the nuclear weapons industry has been selfregulating. The primary difference between the Manhattan Project of World War II and the post-war
nuclear weapons industry in the U.S. was the shift of control from the U.S. Army to a civilian
agency, the Atomic Energy Commission (AEC). The Atomic Energy Act, enacted in 1946, ensured
that no other government agency could interfere with this industry. The Environmental Protection
Agency did not then exist, and no agency of state governments where nuclear weapons plants were
located had any say over activities at such plants. In Colorado, the Colorado Department of Health
(CDH) was, as will be shown below, sometimes aware of misdeeds and problems at Rocky Flats, but
it had absolutely no jurisdiction over anything that happened there, including issues of public
health. CDH officials generally remained quiet about the plant, even when they knew about likely
harm to the public. One of the realities of Rocky Flats history is the gradual, if stormy, growth, first,
of questions from the public, the media, and outside agencies, and, later, of external regulatory
authority, mainly on toxins and public health. This change accompanied the public awareness and
resistance that occurred after 1970, the topic of chapter 5.
Plutonium is handled in “gloveboxes”: Special precautions were taken to protect plutonium
workers at the plant. They worked with plutonium in “gloveboxes,” that is, in large cabinets with
portholes for viewing the material inside the box from the outside. To work with material inside the
box a worker inserted his or her hands into lead lined gloves that protruded into the box. The gloves
protected the worker from exposure. Because plutonium is pyrophoric – that is, capable of
spontaneous combustion if exposed to oxygen – the gloveboxes are oxygen-free and filled mainly with
nitrogen. All workers who processed plutonium worked at gloveboxes. (See Figures 4.4 and 4.5)

Figure 4.4: Worker on the outside of a glovebox looking in where, with his hands inserted in leadlined gloves, he holds a plutonium “puck” that will be shaped into a pit.
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Figure 4.5: Workers at a line of gloveboxes. Plutonium is moved from box to box along an assembly line.
Edward Martell and the fire on Mother’s Day 1969: The lack of public attention to Rocky Flats
ended abruptly after a major fire at the plant on Mother’s Day, May 11, 1969.3 This was by no means
the first big fire or major release of plutonium to the environment from Rocky Flats, but it was the
first incident of this sort to receive attention of knowledgeable outsiders, most notably of Edward A.
Martell, a radiochemist with Boulder’s National Center for Atmospheric Research (NCAR).4 He had
worked with the army on nuclear weapons tests in the South Pacific after World War II. He was a
specialist without peer in the field of radiation health effects. He was also familiar with Rocky Flats.
Martell feared the fire had released plutonium particles that could harm people downwind of
the site. So he asked AEC and Dow officials to sample for plutonium in off-site soil. When they
declined, he and Stuart Poet, a colleague, collected samples themselves. Just as he expected, they
found plutonium in off-site areas. The largest deposits they found were at separate locations about
two miles east and southeast of the plant. Each contained 8.20 picocuries of plutonium per gram of
soil (8.20 pCi/g), a quantity 210 times the 0.04 picocuries per gram (pCi/g) now accepted as the
average local plutonium deposits from atmospheric explosions of nuclear bombs. In Chapter 2, I
pointed out that a picocurie is a measure of radiation.
Naturally occurring plutonium is exceedingly rare; a very small amount has been found at
only one location, in Gabon in Africa. Martell knew that until quite recently plutonium as a humanmade product did not exist. But now in the nuclear age the whole planet had been covered with a
Details of the fire are reported by Ackland, Making a Real Killing, pp. 152-159; Iversen, Full Boby
Burden, chap. 1; and Moore, Citizen’s Guide, pp. 27-28m ion line at
http://www.rockyflatsnuclearguardianship.org/#!citizens-guide-to-rocky-flats/c1hm8 .
4 On Martell’s role in relation to Rocky Flats, see Moore, “Democracy and Public Health at Rocky
Flats,” on line at http://media.wix.com/ugd/cff93e_5d3b6b6a12204505a3bc0fd2e2f504eb.pdf .
3
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thin blanket of plutonium, released as fallout from atmospheric nuclear bomb detonations. He knew
that some people who inhaled or otherwise internalized a tiny amount of fallout plutonium would
years later become ill, and some would die. He was one of the few scientists to publicize this; another
was the dissident Soviet nuclear physicist Andrei Sakharov, then under house arrest in the USSR
for publishing such information. People were dying from plutonium, without being aware of its
existence. And now, Martell worried, there may be more such people in the Denver area.
In February 1970 Martell and Poet, assuming that the plutonium they found came from the
1969 fire, reported the findings of their off-site sampling to authorities from the AEC, Dow Chemical
and the Colorado Department of Health (CDH). AEC and Dow officials told them that the plutonium
had been contained in the building where the fire occurred and thus that what they found most
likely came either from a fire that happened on September 11, 1957, or from leaks from thousands of
drums of plutonium-laced liquid waste that had been stored outside in the plant’s 903 area from
1954 until 1968. These two events, the 1957 fire and the 903-area leaks, they were told, were the
sources of the largest plutonium releases from Rocky Flats since operations began in 1952. This
information was new. Neither of these events had been previously revealed to the public. Both are
discussed below.
The Mother’s Day 1969 fire at Rocky Flats was the most expensive industrial accident in the
U.S. up to that time (see Figures 4.6 and 4.7). In 1969 dollars, it cost taxpayers approximately $45
million for repairs, plus another $22 million for plutonium loss (an estimated one metric ton, or 2,240
pounds). Air Force General Edward Giller, testifying about the fire to Congress on behalf of the AEC,
insisted again that no plutonium had escaped to the external environment. But he added ominously
that had the roof of Building 776 where the fire occurred ruptured, the City of Denver would almost
certainly have had to be evacuated and the nuclear industry would have been thoroughly discredited

Figure 4.6: A glovebox area in Building 776, totally destroyed in the May 11, 1969, fire, the most
expensive industrial fire to date in U.S. history, costing close to $50 million, not including the one
metric ton (2,240 lbs.) of plutonium burned in the fire.
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in the eyes of the public.5 Despite the oft-repeated claim of no plutonium release from this fire,
attorney Howard Holme in his research on behalf of plaintiffs in the “Church case,” a lawsuit
brought by landowners charging that Rocky Flats devalued their property (see below, p. 51),
uncovered reports that the Mother’s Day fire released an unknown amount of plutonium to the
external environment. He also found that monitoring devices were destroyed in the fire, and some
filters meant to protect the public were breached.6

Figure 4.7: Cleaning up after 1969 the fire. AEC and Dow officials said plutonium was contained
within the building where the fire occurred, that only an insignificant amount was released outside,
mainly tracked out on the shoes of those who had fought the fire.
Martell penalized for seeking the truth about Rocky Flats: At the February 1970 meeting
where Martell presented to government officials the results of the soil sampling he and Poet had
done, a high-ranking AEC official inquired about the work of Martell and his colleagues. On learning
that Martell heads a research lab at the National Center for Atmospheric Research (NCAR), a nongovernment entity supported by the National Science Foundation, this man said he would “bring this
matter up with the appropriate officials of . . . the National Science Foundation.” He said he had “a
personal hangup about one federal agency engaging in activities critical of another federal agency.”7
Martell’s research group was soon dissolved and he lost funding for his lab. Though he was one of the
foremost specialists on radiation health effects anywhere, his ability to do original research was now
hampered. Not long after his death in 1995 one of his NCAR associates told me that but for the
strong support of his NCAR colleagues Martell would have lost his job.8 As we shall see, he was not
the only independent scientist to pay a high price for challenging the official line about Rocky Flats.
Turning point: Martell reveals to the public the danger of Rocky Flats: At a news
conference on February 14, 1970, Martell informed the Denver-area public that Rocky Flats was a
nuclear weapons production plant that had endangered the public health by contaminating the
environment with radioactive and toxic materials. He referred not only to the Mother’s Day 1969 fire
but also the much worse 1957 fire and the fiasco of plutonium blowing off the site from where
leaking barrels had been stored outdoors in the 903 area (both discussed below). Rocky Flats
spokespersons were saying that naturally occurring radiation is around us all the time, especially in
5
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the high altitude of Colorado, and that it is harmless. Likewise, they said, what has been released
from Rocky Flats is also harmless. Martell by contrast issued a stern warning: “The radioactivity
from plutonium oxide dust particles (such as those produced in the May 11, 1969, fire) is millions of
times more intense than that from naturally occurring radioactive dust particles of the same size.
Only minute amounts in the lung are sufficient to cause cancer.”9
CDH knew about the 1957 fire and the 903 releases but did not inform the public: Until
recently I thought CDH knew nothing of the danger posed by Rocky Flats, that they learned about it
from Martell’s 1970 revelations. But on June 21, 2012, retired Rocky Flats worker Burt Kelchner,
who came to Rocky Flats from Los Alamos and began working at the plant in 1952, told me that
CDH people, including their nuclear specialist Al Hazle, had long known what was happening at
Rocky Flats. They were well aware, he said, of both the 1957 fire and the leaking drums at the 903
area, both unknown to the public until 1970. They learned of the Rocky Flats danger not from
personnel at CDH, a state agency responsible for the public health, but from Martell, an independent
scientist. At the February 1970 news conference, he asked: “Is it the responsibility of citizens to
demonstrate that a definite health hazard results from a given pollutant, or is it the responsibility of
the polluter to demonstrate that there is no hazard?” He might have added: “Isn’t it the duty of the
state Health Department to inform the public when their health is endangered?” The public would
not forget Martell and his concern. Had there been no Mother’s Day 1969 fire, the public may never
have heard from him and it might be much longer before the danger posed by the Rocky Flats plant
became known.
The 1957 fire, largest release of plutonium, public not notified: One of the most important
revelations to come after Martell’s soil sampling was the tale of what happened on the night of
September 11, 1957, barely four years after production began at Rocky Flats (see Figure 4.8). A

Figure 4.8: Exhausted firefighters stand next to the 8’ high bank of filters destroyed by the fire and
explosion in Building 771 on September 11, 1957. Each 2’ X 2’ filter was 6 inches thick. The filters
were intended to protect the public by capturing plutonium particles in smoke leaving Building 771.
With the filters gone there was no protection. Production resumed before all filters were replaced.
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catastrophic fire and explosion erupted in Building 771, the plant’s principal plutonium processing
facility. As noted above, plutonium, being pyrophoric, can ignite spontaneously in the presence of
oxygen. On that night in 1957 enough oxygen evidently made its way into a leaky glovebox to ignite
plutonium that was there. Once ignited, plutonium burns at very high temperature and is difficult to
extinguish. At the time alarms and detection devices either didn’t exist in Building 771 or weren’t
operating. The fire was discovered by security personnel at 10:10 PM. When carbon dioxide efforts
failed to quench the fire, they turned ventilation fans on high, but this spread the fire rather than
put it out. The bank of 620 filters meant to protect the public by trapping plutonium particles caught
fire. At 10:39 PM an explosion occurred in the filter ducts, strong enough to blast open all the doors
at one end of the hall and destroy most of the filters, releasing to the external environment all the
plutonium lodged on them. They had not been changed since their installation in 1954. They burned
for 13 hours, releasing 20 to 500 pounds of plutonium. An additional 14.3 kilograms (17.2 pounds) of
plutonium, enough to make three bombs, could not later be accounted for and presumably burned.
The 150-foot stack through which smoke had poured was contaminated and partially burned. During
the fire a plume of plutonium-laden smoke moved across the Denver area (see Figure 4.9).

Figure 4.9: Map of the trajectory of the plutonium-laden plume from the September 11, 1957, fire,
largest single release of plutonium in the plant’s history. The plume moved south and southeast
toward Denver, then northeast up the Platte River valley, carrying plutonium far beyond the area
shown on the map. From Summary of Findings: Historical Pubic Exposure Studies on Rocky Flats,
CDPHE (August 1999).
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AEC officers told the press this was a $50,000 fire and that it caused “no spread of
radioactive contamination of any consequence.”10 In fact, the fire’s cost was $818,000.11 Attorney
Howard Holme later said, “It appears to be the single largest release of plutonium in the plant’s
history. . . . Little environmental monitoring was available during the fire and little monitoring was
done to attempt to locate the plutonium released in the fire.”12 No warning was given to local schools,
neighboring cities, County commissioners, or health agencies. Nothing was done to protect the
public. Officials did not reactivate smokestack monitors until eight days after the fire. The first day
they were turned on, the guidelines for stack emissions were exceeded by 16,000 times. According to
Carl Johnson, MD, Director of the Jefferson County Health Department, “The guidelines for a 50
year release were exceeded in a single day.”13 Limited production resumed in Building 771 three
days after the fire, though the destroyed filters had not yet been replaced. Effluents through the
stack remained high in radioactive content until all filters were finally changed in February 1959.14
The leaking plutonium at the 903 area: No story about irresponsible handling of nuclear waste
is so well known as the one of thousands of barrels of plutonium-laced waste stored outdoors in the
plant’s 903 area for more than a decade (see Figure 4.10). Exposed to wind, rain, snow and heat,

Figure 4.10: Drums of plutonium-laden waste were stored outdoors in the 903 area from 1954 until
1968. Some corroded and leaked. This area was a principal source of plutonium particles released offsite to the east and southeast. After the drums were removed, the storage area of about 260,000
square feet – bigger than four football fields – was paved with asphalt and named the “903 Pad.”
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many of these barrels corroded and leaked plutonium into the environment. Dow knew as early as
1959 that some of these drums were leaking. Its corrective actions of rust retardant and a rabbitproof fence had little positive effect. In the late 1960s, Dow finally removed the barrels and plowed
the contaminated soil under. Plowing, however, freed plutonium particles and made them more
readily available to high winds that distributed them widely, especially off the site to the east and
southeast.15 AEC officials, referring to “trace amounts” of plutonium, said they “present no risks to
the health of employees of the plant or to citizens in the surrounding area.”16 People in affected areas
disagreed. Under the leadership of landowner Marcus Church they would later bring a lawsuit
against operators of the plant (for discussion of the Church case, see p. 51).
Conclusion: A period of public ignorance: The preceding pages of this chapter refer to the three
largest releases of plutonium from Rocky Flats – the 1957 fire, the 903 Pad fiasco, and the 1969 fire.
They all happened when Dow Chemical managed the plant. In this period there were also numerous
other releases, including routine releases of tiny plutonium particles through filters that were
supposed to protect the public. Routine releases will be discussed in more detail in chapter 5. Most of
the contamination released from Rocky Flats occurred when operations at the plant were unimpeded
and unwatched. ChemRisk later produced a figure that shows vividly the year-by-year plutonium
emissions from Rocky Flats during the early period of the plant’s history (see Figure 4.11).

Figure 4.11: Estimated plutonium emissions from Rocky Flats, 1953 to 1977. The image shows
annual emissions, not what accumulated in the environment. Note the very high releases from
“normal operations” (grey shading). Emissions dropped rapidly following the 1969 fire and stayed
relatively low after Rockwell took over from Dow in 1975. ChemRisk, Rocky Flats History: Rocky
Flats Toxicologic Review and Dose Reconstruction, Task 3-4 (CDPHE, Phase 1, February 1992).
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