CHAPTER 9: ROCKY FLATS LEGACY MANAGEMENT
The DOE Superfund Site surrounded by the Wildlife Refuge: On completion of the “cleanup,”
most of the Rocky Flats property was transferred to U.S. Fish & Wildlife Service (FWS) to manage as
the Rocky Flats National Wildlife Refuge, while DOE’s Legacy Management Office (LM) retained 1,309
acres (about 2 square miles) of more contaminated land for ongoing monitoring and maintenance.
The FWS land was removed from the Superfund list of most contaminated places, but the DOE land
remains on the list. DOE and the regulators did a “cleanup” that can meet their target closure date and be
financed with the limited sum available. This “cleanup” made LM an absolute necessity.
Another name for LM is long-term stewardship. A National Academy of Sciences report on
long-term stewardship published in 2000 concluded that “DOE’s preferred solutions reliance on
engineered barriers and institutional controls are inherently failure prone.”1 At Rocky Flats, LM
relies on dams and fences, that is, on “engineered barriers and institutional controls.”
LM at Rocky Flats isn’t waiting for these systems to fail; it’s rushing the process. I wrote a
brief paper for DOE about what’s being done regarding surface water leaving the site. Colorado has a
strict standard for plutonium (Pu) and americium (Am) in surface water. As it leaves the site on
either of the two creeks that drain the site, Pu/Am content in surface water must not exceed 0.15
picocuries per liter (pCi/L), the Colorado standard. The sampling location where the water exits the
site is a “point of compliance” (POC). A sampling location upstream is a “point of evaluation” (POE).
According to the rules of the game, failure to meet the standard at a POC results in a penalty, while
failure at a POE puts DOE on notice to correct the problem. In a three month period in 2011 Pu/Am
concentrations exceeded the standard at a specific POE, and this has continued spasmodically since.
DOE regards this as a minor problem, because at the exit POC downstream (at the boundary between
the DOE site and the Refuge) the water is in compliance.
Things are under control. But are they? During production years a series of dams were
constructed on both Walnut and Woman Creeks, the two creeks that drain the Rocky Flats site, in
order to impede water flow and allow Pu and Am to sink to the bottom of the resultant holding
ponds. By the time water passed through the series of ponds it would meet the Pu/Am standard at
the site boundary. In summer 2010, DOE, with the approval of EPA and CDPHE, began breaching the
holding pond dams to restore free-flow to the streams. In doing this, DOE ignored a report written in
2001 as part of the study of plutonium migration at the site. This report concluded that even if the
site was cleaned to as low as 10 pCi/g recommended by the Rocky Mountain Peace and Justice Center
(by contrast to the 50+ actually adopted), there eventually would be a failure at the downstream site
boundary to meet the state standard. Moreover, it is impossible to identify the source of the fugitive
plutonium, much less to predict when it will show up.2 In 2012, referencing the information in the
two previous paragraphs, I sent DOE a paper entitled, “Is long-term stewardship unraveling at Rocky
Flats?” I received no response. To date, in February 2018, the terminal ponds remain in place; they
have not been breached, but DOE says it expects to do so soon, perhaps later in 2018.
The legacy of increased alpha radiation: The amount of alpha radiation given off by material in
the Rocky Flats environment actually increases with time, thanks to the presence in the original
bomb-grade material of a small quantity (0.4%) of plutonium-241.3 Plutonium-241 has a half-life of
14.3 years. As it decays, it becomes americium-241, an alpha emitter with a half-life of 460 years. In
about 75 years, after five half-lives, the alpha activity of the rapidly decaying americium-241 equals
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half the activity of the plutonium-239 in the original mix of material purified for bomb production.4
This means that, for a period of time beginning around 2030 and tapering off after 2065 the total
alpha radiation emitted by plutonium and americium remaining in the Rocky Flats environment will
be at a level 50% higher than this same material emitted when it was first deposited in the
environment.
The Rocky Flats precedent: “Risk-based cleanup”: The “cleanup” pioneered at Rocky Flats and
held out as the model for other sites is what DOE calls a “risk-based cleanup,” or “risk-based end
state.” In sum, this approach entails tailoring cleanup to a legally compliant risk level. The Rocky Flats
“cleanup” exposes the wildlife refuge worker to a level of risk that complies with Superfund law.
Thus, future use, the cleanup scenario, legal compliance, and limited funding all come together in a
“cleanup" called “safe and compliant.”
DOE’s “risk-based” approach fails to take into account all risks. We must consider
unpredictable human or natural actions that may radically alter conditions at a site. A key intent of
the “risk-based” approach is to comply with the law, that is, with applicable radiation exposure
standards. But standards change from time to time, usually in the direction of greater stringency as
more is learned about adverse health effects of radiation exposure.5 Of course, those who set the
exposure standards that now exist did not base their assessment of risk on the more conservative
approaches of people like Martell, Sakharov, Hei, Zhou, and others.
Those who set exposure standards calculate risk according to averages rather than
according to the danger posed to the most vulnerable members of a population. The risk of harm to
everyone who actually gets sick or dies due to an exposure is obviously 100%, while the risk to
others is 0%. Calculating risk according to some average thus applies to neither group.
The weakness of the averaging approach for calculating risk is especially evident in the way
standards for plutonium exposure are set. If plutonium lodges in the body, the alpha radiation it
emits repeatedly bombards surrounding cells. This continuing onslaught makes alpha radiation far
more harmful per unit dose than penetrating radiation like gamma or X-rays. To account for the
difference, agencies such as the International Commission on Radiological Protection (ICRP) refer to
the “relative biological effectiveness” (RBE) of alpha emitters. Assessing the potential harm to
different organs and for different disease end-points, ICRP arrived at an average RBE for alpha
emitters of 20. This means that on average alpha radiation inside the body is 20 times more harmful
than gamma radiation of the same dose. This is a substantial increase, but, because 20 is an average,
for some body organs and for certain cancers as well as for some individuals the actual RBE is even
higher, sometimes much higher. A detailed report on this issue done as part of the Rocky Flats dose
reconstruction study shows that the RBE for plutonium ranges from as low as 1 for leukemia to as
high as 375 for some bone cancers with other cancers ranged between.6 Despite this huge range,
ICRP recommends to organizations that set standards for exposure to plutonium that they use 20 as
the RBE.7 This implies that on average exposure to alpha radiation from plutonium is 20 times more
risky than exposure to gamma radiation.
The agencies that calculated the Rocky Flats cleanup standards followed the established
pattern and used an RBE of 20 for plutonium. By using this number they underestimated the risk of
harm that could result from plutonium exposure to certain organs of the body or to given individuals,
including of course an individual refuge worker who may be particularly vulnerable without realizing
it. Doing more to protect the vulnerable would alter the level of cleanup. Doubling the plutonium RBE
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to 40 would reduce the surface soil standard by half from 50 to 25 pCi/g. Doubling the RBE again to
80 would drop the surface cleanup level to 12 pCi/g.8
There may, however, be much more at stake than protecting a relatively small number of
vulnerable individuals. M. A. Kadhim and colleagues working with Eric G. Wright of the Medical
Research Council at Harwell, Oxfordshire, England, concluded that the RBE for chromosomal damage
resulting from a single plutonium alpha particle traversing a cell is "effectively infinite” due to
possible permanent pollution of the human gene pool.9 Wright calls this “radiation-induced genomic
instability.” Rob Edwards in an article on this subject quotes Jack Little of the Harvard School of
Public Health: “Genomic instability changes our way of thinking about how radiation damages cells
and produces mutations." Some researchers think it may offer a “plausible mechanism” for
explaining illness other than cancer, illnesses so elusive that epidemiology is "powerless" to detect
any relationship between their incidence and exposure to radiation. Keith Baverstock, a senior
radiation specialist with the World Health Organization, and Wright believe people “should be more
wary of low-level radiation. If genomic instability is causing unpredictable disease, and if some
people are genetically predisposed to it, the regulatory system starts to look inadequate.”10
Even setting aside genomic instability, those who calculate risk for the purpose of
establishing standards for permissible exposure are willing to allow fatalities and disabilities. For
some anonymous persons, legal compliance may prove a sentence of premature death. In the
trenchant words of Ulrich Beck, a foremost European critic of what he calls “risk society,” exposure
standards “may indeed prevent the very worst from happening, but they are at the same time ‘blank
checks’ to poison nature and humankind a bit.”11
Risk as defined within the closed culture of the nuclear establishment gets written into law
as standards for permissible exposure. The resultant regulations then are enforced as if morality and
legality were identical. But the foundational concept of risk itself has been created out of whole cloth
without input from affected populations, much less their direct participation in decision-making.12
The studied indifference to the earthly fate of portions of humankind, to say nothing of other life
forms, is startling. Suffice to say that DOE’s risk-based approach to cleanup is a human product and
that, as such, it needs scrutiny. When it is scrutinized, it doesn’t bear up very well.
The Rocky Flats Stewardship Council: For its LM work at the site, DOE established and funds the
Rocky Flats Stewardship Council (RFSC). This organization was deliberately created not as a body
that balances the full range of views about Rocky Flats but rather to ensure that control rests with
representatives of local governments. Besides permanently holding 8 of the 12 seats, they select
those who fill the other 4. Generally, the RFSC is a very decent if docile group, united perhaps in a
political need not to make waves that could impact negatively on the aura of prosperity important to
the burgeoning suburban communities around Rocky Flats. We at the Rocky Mountain Peace and
Justice Center have not sought membership because, if admitted, we’d be routinely marginalized.
The RFSC has on occasion taken sides on a divisive issue, the clearest example being its
repeated opposition to Wes McKinley’s efforts to get signs at the Rocky Flats National Wildlife Refuge
informing potential visitors of risk entailed in visiting the refuge (see pp. 104-106). By 2010 the RFSC
was advising Fish & Wildlife on language for signs the agency would post at Refuge entries. Any
organization that advises a federal agency must comply with the Federal Advisory Committee Act
(FACA) requirement that it “be fairly balanced in terms of the points of view represented.”13 Clearly,
I owe this insight about the effect of RBE doubling to John Till of Risk Assortment Corporation.
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the RFSC did not meet this requirement. I contacted DOE’s Office of General Counsel and asked them
either to abolish the RFSC for violating FACA or to reconstitute it to conform with the FACA
requirement of “fairly balanced” representation. In response, on May 12, 2010, DOE attorney Susan
Beard wrote a strongly worded letter to DOE Legacy Management Director David Geiser. She made it
very clear that the RFSC is not an advisory body and that it exists solely to convey information back
and forth between DOE and the public. Three times in a brief letter she says the RFSC must perform
its role of transmitting information “without edit or filter.”
When the RFSC was created, then LM Director Michael Owen, in a December 28, 2005, letter
to Shaun McGrath, at the time Chair of the Rocky Flats Coalition of Local Governments, vetoed having
the RFSC work with U.S. Fish & Wildlife. “We can not direct an organization to work with another
federal agency.” Clearly, when the RFSC opposed Wes McKinley’s efforts to get informed consent
signs at the Wildlife Refuge, and when it then advised Fish & Wildlife regarding language for signs the
agency would post at the Refuge, the RFSC was out of bounds. Even now, despite Michael Owen’s
very clear prohibition, the RFSC mission statement posted on its web site declares that the RFSC “also
works with the United States Fish and Wildlife Service on issues related to the management of the
Rocky Flats National Wildlife Refuge.” Raising questions, I learned that the RFSC, in its own view, can
do non-DOE work if this work is funded by non-DOE sources. The only non-DOE source of funds is
the $1,000 per year paid by each of the eight local government entities that are members of the RFSC.
This totals $8,000 per year, a very small amount for giving any kind of advice or time on the RFSC
agenda for the FWS Wildlife Refuge manager to make presentations. This is nevertheless being done.
In 2017-18, the RFSC changed the language on its web site to make it clear that it will continue to
support FWS management of the Refuge.
Rocky Flats Downwinders: At noon on Downwinders Day of Remembrance, January 22,
2016. Tiffany and Nick Hansen gathered a crowd at the steps of the State Capitol in Denver
to formally inaugurate the Rocky Flats Downwinders. The project is collecting names and
information from anyone who lives or ever lived downwind of Rocky Flats and suspects
physical ailment(s) may be due to exposure to plutonium or other toxins released from Rocky
Flats. The RF Downwinders contracted first with Professor Carol Jensen of Metro State in
Denver, then with Professor Bonnie Kite at the University of Denver to compile a full record
of information shared by people. They hope eventually to get federal compensation for those
who have been harmed, like that provided downwinders of the Nevada Test Site.
To publicize their effort, on August 28, 2016, they showed the film “Downwinders,” followed
by a panel discussion with Jon Lipsky, Alesya Casse and LeRoy Moore. The film is about people living
downwind of the Nevada Test Site; it gives data regarding the exposure and death from cancer of
John Wayne, who acted in a movie filmed in Utah near the Test Site. Compensation has never been
available to people downwind of Rocky Flats whose health was harmed by exposure to
material released from the plant. Ed Martell, Carl Johnson, Jock Cobb, epidemiologist
Richard Clapp of Boston University and nurses from the Colorado Medical School said the
health of such people should be monitored. Tiffany and Rick Hansen, with their colleagues
and a host of others hope to get compensation from the federal government.
On November 21, 2016, Rick Hansen wrote CDPHE asking for data from the
Colorado Central Cancer Registry from 1980 to the present showing the incidence of thyroid
cancer and “rare cancers” among people downwind of Rocky Flats versus the general
population. A few days later CDPHE published a new study with the a map with shading for
the study area (see Figure 8.20). Based on this new study, CDPHE claimed that there is no
difference in cancer incidence between people exposed to radiation released from Rocky Flats
and people who are not exposed.

127

Figure 8.20: CDPHE’s map, with shaded study area.
The CDPHE map misrepresents the area of plutonium contamination and thus
possible cancer. As noted earlier, in 1970 P. W. Krey of the AEC collected samples
throughout the Denver Metro Area to see where plutonium released from Rocky Flats had
been deposited. His map shows clearly downwind exposure areas (see Figure 8.21). Note the
contrast between where Krey found contamination and the CDPHE shaded study area. The
latter includes large non-contaminated spaces and omits large contaminated areas (such as
in Denver and nearby suburbs). The CDPHE study greatly diminishes Rocky Flats cancer
incidence by including data from non-contaminated regions and excluding data from
contaminated areas.
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Figure 8.21: Map from Krey, “Remote plutonium contamination and total inventories from
Rocky Flats, “ Health Physics, 1976, vol. 1, pp. 209-214.
Groups working on Rocky Flats and sources of information (as of January 2018)
• Rocky Flats Nuclear Guardianship, a program of the Rocky Mountain Peace and Justice Center,
provides the most complete source of Rocky Flats information from past and present. See
http://www.rockyflatsnuclearguardianship.org/
• Colorado Coalition for the Prevention of Nuclear War, one of the oldest activist groups in the
area, during production year was very active in seeking the shutdown of the plant. Since
production ended, the group has sought to end the threat of nuclear war. See
http://thecoloradocoalition.org/#
• Environmental Information Network began in the 1990s. It is primarily the work of two sisters,
Paula Elofson-Gardine and Susan Eflofson-Hurst. They attracted the attention of the public by
finding and making available documents related to Rocky Flats, both the environment and public
health concerns. They can be contacted by email at <pjelofson@gmail.com> and
<susandhurst@aol.com>
• Rocky Flats Technical Group, a small group of individuals thoroughly familiar with all aspects of
Rocky Flats, began in 2014. For details, contact Harvey Nichols at
<Harvey.Nichols@colorado.edu>.
• Candelas Glows, an organization founded by Michelle Gabrieloff-Parish, focuses on the very large
Candelas Residential Development along the southern edge of the Rocky Flats site. See
https://candelasglows.com/
• Rocky Flats Downwinders is detailed above. To learn more or to sign up for the health study, see
http://rockyflatsdownwinders.com/
• Rocky Flats Right to Know was created in 2016. For information, contact Bonnie Graham Reed at
<bonniestarrysky@comcast.net>.
• Rocky Flats Cold War Museum began in the late 1990s “to document the historical,
environmental, and scientific aspects of Rocky Flats, and to educate the public about Rocky Flats,
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•

•

the Cold War, and their legacies through preservation of key artifacts and development of
interpretive and educational programs.” Though the museum was originally committed to
conveying the full Rocky Flats story, not just the official line, this inclusive understanding has
proven difficult. DOE, which should provide taxpayer money to tell the full story, has provided no
funds for the Rocky Flats museum. The museums it has supported at other DOE nuclear weapons
sites are limited to the party line. The Rocky Flats museum was forced to lay off its director,
dispose of many of its artifacts and move into a very small space at the Arvada Center for the Arts
and Humanities, 6901 Wadsworth, Arvada. See http://www.rockyflatscoldwarmuseum.org/
Rocky Flats Oral Histories are part of the Maria Rogers Oral History Program housed in the
Carnegie Branch of the Boulder Public Library. The collection contains 230 items. See
http://oralhistory.boulderlibrary.org/?s=rocky+Flats
Bioneers is an annual event in Boulder, affiliated with Bioneers presentations at other locations.
The point is to education people who attend on environmental issues the world faces. In
February 2018 we gave our third presentation on Rocky Flats. Every year a few people are
recruited to work on Rocky Flats, with the Nuclear Guardians or some other group.
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