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Cancer in the Denver Area Related to Rocky Flats:A DOE/Los Alamos Report
Versus an Independent Investigation

The Department of Energy and Los Alamaos contracted a $70, 000 study of cancer incidence in
the Denver area in 1982. Their report, published in this month's American Journal of
Epidemiology, corroborates a 1379-81 study which found a higher cancer incidence in census
tracts in areas of soil contaminated with plutonium by the Rocky Flats plant ( 1,2). My critique
of the DOE/Los Alamos study is published in the same issue (pp 153-15%S), and is attached.

The earlier study ( 1981) investigated cancer incidence in the Denver area in 1979-1931 to
see if there had been a population effect from plumes of radicactive dust and geses released by a
fire and explosion in 1957 that blew ouf all industrial filters in the main stack at Rocky Flats
(2). The 620 filters had a four year accumulation of very fine plutonium and uranium and
nther radionuclides, and a clandestine survey by plant personnel confirmed heavy offsite
contamination with plutoniurn and weapons grade uranium at sites that included two elementary
schools. Although this was the principal exposure, occurring 12-14 years before the study
period, there were other exposures as well. The earlier study (1981) made the following
major findings:
0 A 16X excess incidence of all cancer in the suburban area nearest the Rocky Flats plant,
8.5% higher than in the Denver urban center (Areas |1 and i1).
0 Agreater proportion of cancer of more radiosensitive organs, 12.2% more than expected.
0 In addition to cancers of radiosensitive organs, also an excess incidence of cancers of
testes, ovary and prostate.

A follow-up study by Johnson and co-workers in 1984 (6) also reported the following:

0o A 108 excess incidence of cancer in suburban Area | near the plant in 1979-1981 and a
somewhat higher excess incidence of cancer in the urban core (Areas il and t11). However, Area
| near the plant is in Jefferson County which had an in-migration of 113,700 people (+48%)
between 1970 and 1980. This substantially diluted the population with unexposed people, while
in the urban core {Areas || and |11) there was an out-migration of 51,700 people (a 10% 10ss).
Thus, any effect from Rocky Flats in Areal in 1979- 1981 would be obscured or under-



represented because of the rapid rate of suburban development, and migration would have had
rmuch less effect ( less dilution) on the more stable population in Denver (Areas il and li1).

o Cancer incidence for the three exposure areas, adjusted for age, race, sex and ethnicily,
rose from an excess of 491 cases in 1969-197110 1,123 in 1979-1981. Another study
found an excess of about 2,000 cases of cancer for the entire Denver metropolitan area, after
adjusting for changes in population; an increase of 15% over aien year period, compared 1043
national trend of only +9.3% (7-9). That is, the Denver area , once known for its healthy
climate, had a rate of increase in cancer incidence 612 greater than the national trend.

o The infant mortality rate for Jefferson County (including the area around the plant) was
below the U.S. rate in 1950, rising abave the U.S. rate after Rocky Flats began operations in
1853, and rising still higher after the 1957 explosion and fire.

0 Fetal death rates rose sharply after 1953,

0 Leukemiadeath rates in children in Jefferson County were below the U.S. rate in the five
year period before 1953, but increased 1o about twice the U.5. rate after the 1957 explosion
and fire at Rocky Flats.

0 An increase was also noted for other major childhood cancer deaths. Similar trends were
observed in Denver County. Children born after the Rocky Flats explosion in 1957 had a
smaller incidence of cancer in 1969-1971. The strong upward trend in cancer incidence for
the entire Denver area was not noted by Crump et al. in the DOE/Los Alamos study ( 1).

Although the DOE report corroborates my findings for the excess cancer incidence in people
fiving in areas with higher concentrations of plutonium in soil ( 1), other conclusions are based
on approaches thal rely on arbitrary sectors and distances from the urban center and these are
not valid, but are a sort of statistical gerrymandering. For example, their sector and quadrant
areas containing the Rocky Flats piant population also include the Iarge unexposed university
city population of Boulder, upwind of the plant. There are other major errors and oversights in
these other approaches which also invalidate their conclusion that the pattern of excess cancer
incidence downwind of Rocky Flats is due only to urban effect.

o The population of Area | within ten miles of Rocky Flats selected in the DOE study (1,3)
increased from 34,080 people in 1970 to 155,696 people in 19830, an increase of 35.2% by
in-migration of unexposed people, in contrast to a loss of population in Areas Il and til { Denver
County).

0 Of the 29 census tracts selected in Area | by the DOE study ( 1,3), 23 did not exist in 1970
but were created for the 1980 census because of housing development and remarkable
population growth in this area by people who were unexposed to Rocky Flats in 1957, That part
of Arga | 10-13 miles from Rocky Flats was developed ear lier and more people there would



have been exposed in 1957 and this could explain the higher cancer incidence in 1979-1981.

Carcinogenicity of plutonium and other transuranics: In contrast to the view expressed in the
DOE/Los Alamos report;

o Cancers caused by plutonium in animal studies include leukemia, mesothelioma,
reticulum cell sarcoma, fibrosarcoma, osteosarcoma, liposarcoma, rhabdomyosarcoma,
liomyosarcoma, mammary adenocarcinoma and adenoma of the kidney ( 12,13).

o In one study, plutonium induced ten types of tumors after an average latency period of
about one year in 1 14.5% of the animals ( many developed two types of cancer) (12).

Health effects in workers: The DOE/Los Alamos report understates risks;

o The DOE report implies that plutonium has an affinity only for lung, liver and bone. Yet an
autopsy study of DOE workers found plutonium deposits in every organ measured, including
brain, omentum and skin. Further, the rate of excretion is so slow that these are life-1ong
deposits (the rate of excretion from bone is only about one-half in 200 years).

o Organs of workers whose widows are sueing Rocky Flats for injury also had important
concentrations of americium and other radionuctides, in addition 1o plutonium.

o Plutonium induces chromosome injury in man in extremely smatl doses; i.e.,, 0.410 4
billionths of a curie caused a 30%& increase in chromosome damage in Rocky Flats workers.

o The DOE study asseris that plutonium has not caused cancer in man. Yet, a 1980 study of
Rocky Flats piutonium workers found an eight-fold excess of brain tumors, a three-fold excess
of malignant melanoma, and an excess of respiratory cancer (10,11). That study has now been
confirmed by another Los Alamos study published in February in the American Journal of
Epidemiology.

The DOE study found an excess of prostate cancer near the plant in both time periods but deny
the prostate is radiosensitive or would be exposed to plutonium ( 1). In my report of 1969-
1971 there was a 9% excess incidence of cancer of prostate and other organs not considered
radiosensitive near the plant( 2). In exposed areas there were 42 cases of cancer of testes
where only 18 cases were expected. This cancer was also in excess in 1979-1981 (6). Both
prostate and testes had greater concentrations of plutonium in the autopsy study of DOE workers
than in muscle, fat and kidney ( 15).

The DOE study fails to note that plutonium isopleths used for the 1969-1971 studies have less
relevance for the 1979- 1981 study, in view of strong winds in the area and contamination of
Denver area water supplies with plutonium, uranium and other radionuclides (2,20,21). The



concentration of Rocky Flats plutonium in Denver area treated drinking water ranged from
7,000 to 40,000 times that of background from nuclear fallout concentrations in New York
City water as recently as 1972 (20). This contamination is also reflected in air
concentrations. A DOE station near Rocky Flats recorded the highest air concentrations of
plutonium reported in the world for every month measured, ranging from 68 times higher than
in New York City in 1970 (average for the year) to 745 times higher for the month of
November in 1976 (2,22). Air concentrations were much higher in earlier years.

The DOE study without qualificaetion cites a conclusion of a joint study by EPA, University of
Colorado and the Department of Defenise (EPA/UC/DOD) of plutonium in autopsy specimens of
persons who lived around Rocky Flats ( 19). That study actually concluded “We cannot rule out
the possible conclusion that people who lived southeast of the Rocky Flats and lived near the
plant for the last five years of life may have a larger porportion of weapons-grade plutonium in
their lungs than people who lived farther away” and "it should be borne in mind that the
reported results are to some extent selected from among a great many analyses performed and
this could have an effect on the true probabilities associated with putatively significant
relationships”( 19). That the DOE relies on a study with "selected results” is illustrated by &
scattergram ( 19) of tung plutonium by distance from Rocky Flats which shows no analyses
within 11 kilometers of Rocky Flats, although elsewhere stating that there were three persons
within 10 kilometers in the study.

o Thereare only five persons indicated within 10 miles of Rocky Flats and these five had
more than 12 times as much piutonium in the lung than found in people in Finland exposed to
fallout from Russian bomb tests (Mussalo et al., Health Physics 29:244-255).

o The EPA/UC/DOD project failed to report the amount of plutonium in lungs for S6% of the
men in the study and for 652 of women.

0 Two percent of the men had 35 to 53 times more plutonium in the lung than in Finland and
four percent had 10- 13 nuclear disintegrations per minute in the liver.

0 Appreciable amounts of plutonium 236 and 238 from Rocky Flats were found in lung and
liver samples without internal controls. The finding of these isotopes invalidates this study
because these same isotopes had been selected as internal controls.

o The plutonium tissue study included only lung and liver, although plutonium clears these
organs in less time than in bone ( 1/2 in 200 years). The organ specimens were collected some
20 years after the major exposure in 1957, Yet bone semples from the small number of people
in the study whao lived near Rocky Flats in 1957 were not analysed by the Department of Defense
Laboratory contracted for this work (the chemist now works for the Los Alamos National
Laboratory).



o Inview of many iegal actions against this DOE plant and its contractors ( Dow and
Rockwell) by downwind landowners and widows of workers, an independent laboratory should

have been retained and bone specimens analyzed.
o Further, this study addressed only plutonium 239 and 240, when in fact plutonium 238

and americium 241 are similar in importance as risks around nuclear instatlations.

o There are an additional eight plutonium isotopes among the 80 transuranics of potential
importance around nuclear plants. !sotopes of curium, for example, may be important. This is
supported by a surveys that found curium, cesium 137 and strontium 90 contamination to be
much higher near the plant. Yet, none of these were addressed in the tissue study ( 19).

The DOE/Los Alamos study concludes that future studies must be based on more specific
measures of plutonium exposure. This is an unsupportable conclusion. Further, it has been
extremely difficult to get accurate information concerning releases of redionuclides from
nuclear installations. Public health authorities must rely on empirical studies such as my
study of cancer incidence in census tracts within radionuclide soil concentration isopleths
around the nuclear point source. However, for Denver, the next study should be & follow-up
study of cancer incidence in a cohort of families who lived near the plant in 1957, similar to
my study of cancer related to failout in southwestern Utah. This would address the mobility of
populations in the Denver area over a period of 30 years.
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