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ABSTRACT

The Columbia River in eastern Washington borders the U.S. Department of Energy’s (DOE) Hanford
ingalation, aformer nuclear wegpons production facility. The River provided a necessary source of
water that cooled the ingtdlation's nuclear reactors during the years of the Manhattan Project and the
Cold War. Large volumes of waste resulting from amost five decades of research, processing and
manufacture have contaminated the area, including the groundwater benegth the Ste that flows toward
the Columbia River. The end of the Cold War in 1989 forced Hanford, like many of DOE's
ingalations, to shift its focus from wegpons production to Ste cleanup. Beginning in 1989 DOE
became more open about past practices and current activities at its wegponsfacilities. Asnew
information on tritium contamination became known, the public responded with increased interest and
concern.

Xavier University’s Consortium for Environmental Risk Evauation (CERE) Program has collected and
cata ogued over 5000 documents published between 1989 to 1999 expressng citizens views related to
the Hanford ingtallation. CERE has captured a picture of stakeholders concerns that have been voiced
in many forums, including public meetings, newspaper atticles, editorids, journas, and letters. In this
paper specific citizen concerns regarding tritium production and contamination were extracted from our
database and analyzed in order to assess shiftsin the sdience of issues over aten-year period.

In generd, public commentary has oscillated between concerns over tritium production and concerns
over present and future contamination, usudly in response to news releases or milestone events a the
Hanford Ste. A differencein priorities given to economic issues or to environmental qudity of life issues
among various stakeholders was aso evident in the shifting public debate. An understanding of the
perspectives of various stakeholders will help DOE program managers improve communications
between and among various stakeholders and asss in identifying the perceptions of risk held by
different publics.

INTRODUCTION
The Hanford Site is one of the ingtdlationsin the Department of Energy’ s nuclear weapons complex. It

covers approximately 560 sguare miles, an area more than haf the size of Rhode Idand, dong the
Columbia River in southeastern Washington State. Hanford was built in 1943 as part of the Manhattan
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Project to produce plutonium for nuclear wegpons. Water from the river was used for reactor cooling,
and after dmogt five decades of nuclear wegpons production and research, large amounts of radioactive
wagtes were produced. The Columbia River was critica for both operations at the ste and lifein the
surrounding Tri-Cities area (DOE, 1994: 98). Water from the Columbia River continuesto provide a
crucid resource for drinking, crop irrigation and recregtiond activities, and maintains the hedth of river
and riparian ecosystems.

In 1989, the mission of the Hanford ingtallation was changed from wegpons production to site cleanup.
The years of operations at the Site produced large amounts of wastes that were disposed of in tanks,
trenches, cribs, ponds and burial grounds. There are currently 177 waste storage tanks at Hanford
holding a combined radioactive waste volume of 56 million gallons. The mgority of these, 149 of the
totd, are of angle shell design with atwenty-year life span. These tanks have exceeded their design life
and about half are known to have leaked in the past or be lesking in the present. The remaining tanks
are anewer double-shelled design and have performed without lesks.

Asabyproduct of plutonium production, radioactive tritium poses a threet to human and environmenta
hedlth through exposure to contaminated ground and surface water sources. Monitoring wells at the Site
revealed that tritium concentrations in the groundwater have reached alevel of concern to both
government officias aswell as arearesdents. Potentia pathways for human exposure to tritium
contamination include public and private wells and subsistence, commercid, or recregtiona use of the
ColumbiaRiver.

The debate on tritium production at Hanford focused attention on the Fast Flux Test Facility (FFTF),
located in the southern portion of the site. The FFTF isaliquid meta test reactor that began full power
operation in 1982 and shut down in 1993 due to cost concerns. Initidly, the facility served as atest tool
for advanced reactor technology, then expanded into other areas of research and development, such as
fusion research, medical isotope production, and international research programs. Currently DOE is
maintaining the FFTF in a stlandby condition while the department evaluates possible uses of the reactor,
including tritium production.

METHODOLOGY

In this study, public environmental concerns associated with the tritium production and contamination
were andyzed using comments expressed by various members of the public. These comments were
captured in a database developed by Xavier Univeraty’s Consortium for Environmentd Risk Evauation
(CERE) Program. The database includes written documents collected about the Hanford ingtallation for
the ten-year period from January 1989 to the present. These documents contain the views and
concerns of various stakeholders, tribes and citizen groups about DOE’ s environmenta management
activities. Approximately 5,200 documents in the form of newspapers, stakeholder meeting
minutestranscripts, letters, survey summaries, journd publications, dissertations/theses, federd facility
agreement comment/response documents, environmenta impact statements, site plans, and other DOE
documents and reports were collected and andyzed. Based on these documents, a total number of
9,732 individua comments or expressions of concerns have been identified. Comments were
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abstracted and coded according to a standardized list of issues that was developed as part of the
database. In addition to the particular issue being addressed by the commentary, the database also
contains information on the commentor’ s afiliation, date of comment, and source of comment to the
extent known. The structure of the database allows one to perform atempora study on any of the
more than 100 listed issues. This paper focuses on public and tribal comments made on tritium
production and radioactive tritium contamination.

RESULTS

The CERE database contains information that makes possible a chronologica survey of public concerns
about aparticular risk over aten-year period. On the tritium issue, the expressed concerns generdly fall
into two categories, tritium production and tritium waste contamination. Examination of the data also
reveds the relationship, if any, between ste/media events and the intengity of citizens' concerns.

The earliest referencesto tritium in the database were from February 1989, in comments generated by
contradictory news events. An eight billion-dollar funding request by DOE to Congressto build new
reactors for tritium production accompanied the confirmed news reports disclosing that the U.S.
Government was sdlling stockpiled tritium oversess.

Those announcements were the beginning of continued concerns about the use of alinear accelerator,
congtruction of new reactors, and conversion of a mothballed Washington Public Power Supply System
(WPPSS) reactor (WNP-1) to produce tritium at Hanford. By April of 1989, the conversion plan was
halled as "glimmers of good news' in terms of employment prospects for the Tri-Cities. The conversion
plan suggested that the WPPSS plant would continue to operate for thirty years to produce tritium and
low-cost eectricity. There was opposition to the proposal, however, as commentors made repeated
requests that DOE should demondtrate the need for more tritium production. An environmenta group
noted that converting the WPPSS to a tritium plant would violate the spirit of an agreement not to use
civilian reactors for military purposes. The announcement that the N Reactor full shutdown would be
delayed was considered good news to those Hanford workers facing possible layoffs, as was the news
that Hanford was dill in the running for tritium production.

However, in October 1989, an announcement was made that the N Reactor was to be shut down after
al, and severad commentors expressed concerns about nationa defense, fearing no production of tritium
in the United States would compromise nationa security. Perhaps because the Berlin Wall came down
in November, the concern about tritium did not once again become a sdlient issue until the New Y ear
when tritium contamination superseded production as a recurring focus of concern. The increasein
expressed Triba concernsin 1990 was related to the suit by the Y akama Indian Nation against Hanford
contractors for damage to the Columbia River. This suit drew even more public attention to tritium.
Thistime, however, comments shifted from production issues to concerns regarding tritium
contamination. Public comments focused on existing conditions at Hanford and the need for
environmenta monitoring in order to be able to inform the public about how radioactive the aguifers
were, how "hot" the Columbia River was downstream, and how fast tritium was seeping into theriver.
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Hearings concerning the Programmatic Environmenta Impact Statement (PEIS) for Environmenta
Restoration and Waste Management in December 1990 generated a plea that more effort should be
made on negotiating test bans and arms reductions treaties to reduce the need for tritium, as concerns
once again addressed production and radioactive waste generation. The February 1991 hearings on
proposed changesin the Tri-Party Agreement (TPA) aso produced comments about tritium.

Numerous commentors were opposed to the production of any more plutonium or tritium, and severa
emphasized that more stockpiling at the expense of meeting TPA deadlines was not acceptable.
However, conversion of the WNP-1 plant was endorsed by some as a source of additional revenue to
subsidize cleanup. Leviesimposed on use of the converted plant could be used for paying for the
processing of nuclear waste aswell as for environmenta restoration programs. Other commentors were
opposed to the conversion, stating that there was no justification for new production and that disposd of
waste was an important issue to resolve.

A candidate was criticized in April of 1991 for his continued opposition to the conversion of acivilian
reector for tritium production that would bring jobsto the area. However, during that summer, a draft
Environmenta Impact Statement (EIS) on the potential placement of a new production reactor at
Hanford prompted public commentary on the negative environmenta impact of anew reactor. A
prevaent comment was made that DOE had not established the need for producing more wegpons
grade tritium in light of the disintegration of the former Soviet Union. Comments were made that tritium
should be recycled and that there was sufficient tritium supply in the US so that a new production
reactor would not be needed. Commentors aso argued that funds were being sacrificed to build new
bomb factories and that DOE's commitment to cleanup was questionable. A commentor was emphatic
about putting a stop to nuclear weapons production, saying that Hanford was supposed to be the
flagship for nuclear waste cleanup and that tritium production facilities across the country had dl been
shut down. That same year, responses were received on the Proposed Five-Y ear Plan for Hanford.
Many comments were voiced on contamination to groundwater aquifers and the Columbia River.
Citizens wanted DOE to ingtdl barriers to prevent waste migration to the aguifer and the river.

The most numerous comments on tritium in 1991 involved responses to the PEIS on Reconfiguration.
For the firg time, waste contamination concerns about tritium outnumbered those on production, 57%
to 43%, and even those concerns about production were expressed negatively. Comments showed a
preference for an end to tritium production. Concerns addressed the diversion of cleanup funding to
weapons production and the need to encourage further negotiations on test bans so asto decrease the
need for tritium. The negative environmental impacts of reconfiguration, modernizing, and rebuilding
were termed reason enough to rgject the proposed actions, as was the failure of the EIS to include the
intended use of the wegpons and materias produced (including tritium). Waste issues were perhaps
best exemplified by the descriptive reference to the "trashing of America by the nuclear weapons
program.” Conversely, one commentor saw the problems of contamination as aboost to the area
economy, reflecting the ongoing public debate between economic and environmentd or qudity of life
concerns.

A DOE Hanford Environmental, Safety and Health Advisory Board meseting in 1992 generated public
comments about the high concentrations of tritium and other radionuclides reaching the Columbia River
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and creating hedth hazards for itsusers. Hearings on the Hanford Remedid Action EIS later in the year
aso produced comments about tritium waste contamination in the river and subsequent hedlth risks to
the public, especidly those likely to catch and consume unsafe fish. Radioactive waste disposd in the
300 Trench was also opposed because of the danger to theriver. A GAO Report in 1992 discussed
tritium waste problems related to the tank farms, noting that the largest tanks held over amillion galons
of high leve radioactive waste from tritium and plutonium production for nuclear wegpons. Although the
tanks were known to be leaking, the report claimed that the contaminants were stuck in the soil and had
only moved hdfway to the groundwater in 30 years. A mgor public concern was the lack of effective
technology to treat underground radioactive plumes.

An explosion at the Tomsk-7 Uranium and Plutonium Processing Plant in Russain the spring of 1993
generated concerns among area residents who feared a smilar incident at Hanford, which could spread
even more radionuclide contamination, including tritium. An environmenta group daimed that areview
of Hanford documents reveded that the Uranium Oxide Plant and the Plutonium Finishing Plant did not
have modern safety systems that would prevent any future explosons Smilar to the kind that occurred
not only at Tomsk but dso a the Hanford and Savannah River plutonium processing plants.
Furthermore, if defense-mission production were to continue, the operation would discharge millions of
gdlons of wagte into the soil, thus increasing the threet to the Columbia River. Once again, the public
was concerned about the diversion of cleanup funds to waste-generating production.

The cregtion of the Hanford Tank Waste Task Force (HTWTF) in 1993 drew public's attention to
contamination from lesking tanks. According to amember of the HTWTF, tritium was present in the
Columbia River. Public commentors wanted tritium removed from the river, and aquifer and surface
water sources protected from tritium migration. Comments expressed concerns that there was no
technology in place to treat exidting tritium contamination.

Comments on the Columbia River Impact Evaluation Plan noted that tritium in the groundwater was a
particular threet to mammal's because of bioaccumulation. Commentors termed the impact on eagles
and ospreys "too much of a sacrifice,” and asked that those species be monitored. Theseindividuas
concluded that the cumulative effects on humans, especialy among Native Americans, should be
included in the evauation. Further comments about tritium included demands that effects on sediments
downstream and behind dams be included, and that sources of tritium be considered in the plan. There
was particular concern that the report minimized river sediment as a source of contamination.

Ealy in 1994 problems of tank waste contamination were the subject of public hearings for the EIS on
Tank Waste Remediaion System (TWRS) and Safe Interim Storage. The consensus among
commentors was that whatever action was necessary to forestd| further leakage to the soil, and
eventudly to the river, should be taken. According to public commentors, tritium should not be alowed
to reach the groundwater, and the buffer zone should remain a buffer and not adisposa zone. Later in
the year the publication of the Public Scoping Record for the TWRS chronicled additiond public fears
about tritium. The leakage of tank waste was an often-addressed concern. One person feared that the
double-shelled tanks would be unable to contain tritium and that retrieval and trangportation of the
wastes would increase the risks of further contamination.
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By May of 1994, renegotiations of the Tri-Party Agreement were complete, and once again there was
concern about the treatment of tritium wastes. Commentors asserted that not enough funding was dated
for research and development of technology to ded with tritium, and they aso believed the lack of focus
and funding for tritium problems reflected an indifference to downstream neighbors. The effect on
human health from radioactive isotopes, including tritium, was also a subject of concern in the meseting of
the Defense Nuclear Facilities Safety Board in thefal of 1994. Production of tritium was apparently a
less important issue during that year, judging from the aasence of comments on the subject.

The Columbia River Comprehensive Impact Assessment (CRCIA) team, formed in 1995, cdled
attention to the many problems resulting from wegpons production associated with the Columbia River.
Comments were expressed that while Hanford contained some of the most contaminated lands, it aso
contained some of the mogt pristine. Plutonium (and tritium) production meant secure areas and buffer
zones with no agriculturd, indudtrid, or resdentid development. Other public comments, however,
addressed existing and potential contamination to these formerly protected regions. Scoping meetingsin
connection with an EIS on K-Basins Spent Nuclear Fud Management produced many expressed
concerns about the dudge and liquid waste in the basins. One suggestion was to process the liquid
waste by ion exchange separation technology, and to empty it far from the river to dlow the tritium to
decay. The necessity of such action was supported by a commentor who faulted a DOE contractor for
"lackadaiscd" research, evidenced by river tritium levels that were much higher than drinking water
gandards required. Others made a smilar suggestion to dilute the tritium- contaminated water to near-
natural concentrations before being disposed of in order to avoid any possible cancerous effects. The
question of water disposa was of great importance to the triba nations, whose commentors supported
the dry storage concept, or dilution of tritium to natural background concentrations. A recurring
comment from representatives of Indian tribes was their desire to get cleanup going so that they could
once again use the lands that were ceded to the government.

Tritium production regppeared as a concern at the end of 1995 when it was announced that there would
be a hold on dismantling the reactor at the Fast Flux Test Facility (FFTF). There was apossibility of
radioactive isotopes, including tritium, being produced for medical use by a private consortium at the
plant. In the next few years, there were hundreds of concerns about tritium associated with the restart
of the FFTF. During 1996 the question of whether or not Hanford would be sdected for tritium
production dominated public commentary, and even those documented concerns about waste were in
relation to operation of the facility. Public commentsin favor of restart/tritium production outnumbered
those in opposition 67% to 23%. Comments that reflected a neutra, willing-to-listen attitude comprised
10%. Of those in favor of tritium production, most did so for job and/or economic reasons. Mention
was made in severa comments of an estimated 1000 new jobs resulting from production. Among those
comments opposing production, 35% expressed distrust of the stated reasons for restart, asserting that
isotope production was just a charade to allow production of nuclear weapons materias. Other
objections concerned the creation of more nuclear waste, the diversion of public's concerns on
contamination issues, and the misuse of cleanup funds to finance additiond production.

In 1997 Hanford and other sites were in the running for tritium production, and concerns about the
FFTF restart continued to dominate public commentary. However, the percentage of expressed
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oppaosition rose dightly from 37% to 40%. Many of the commentors argued that there was not abig
enough demand for more medical isotopes to make the FFTF economicaly viable. Others believed that
as the Cold War fades into history, thereis no longer areason for Hanford to be in the bomb making
business, even as an interim facility, until the isotope demand is higher. Another argued the FFTF might
"blow up like abomb" if its aging reactor core was reconfigured. The disclosure by DOE that
radioactive tritium had lesked from a reactor at Brookhaven Lab in New Y ork and had found its way
into drinking water prompted concerns that a smilar Stuation could develop a Hanford. Further
objections developed from the belief that cleanup funds would be sacrificed either for production or for
keeping the plant on standby status.

The percentage of commentsin favor of production declined to 51% in 1997. Proponents of FFTF
restart/tritium production repeatedly pointed to the humane aspects of fighting cancer with isotopes
made at Hanford (90% of US medical isotopes are produced in Canada). Also, the creation of new
jobs to counteract transitional work force decreases was repeatedly mentioned as gresatly benefiting the
economy of the area. Others favoring tritium production noted that it was something that Hanford had
"done well for 40 years," and Sated that the reactor was one of the most modern and safe in the world.

In 1998 there were fewer comments for or againgt FFTF tritium production, especidly after areport in
June stated that Hanford could not meet the tritium requirement. Prior to that report, cumulative figures
were 72% for, and 28% againg, tritium production. Employment and economic concerns were the
primary reasons for support of FFTF restart, while concerns about nuclear weapons, waste production,
and cleanup funding dominated those in oppostion.

The debate over the FFTF plant did not end, however, since discussion shifted to the possibility of
producing plutonium-238 for space batteries. Concerns were once again voiced over the difficulty of
high-level nuclear waste disposal. The announcement that the reactor would remain on stand-by status
while options were being explored prompted concerns that funding that should be going to cleanup was
being diverted to maintain the reactor.

Many other comments about tritium were expressed following amelting test of obsolete nuclear bomb
components. Commentors were concerned about the leve of tritium that goes into the atmosphere and
about furnace monitors being turned off during tests conducted on April 14-17, 1998. Officias Sated
that public's hedlth was not threatened, but the Department of Hedlth wanted Hanford to make sure that
hazardous emissions were not overlooked.

The publication of areport prepared for the Columbia River Comprehensive Impact Assessment
(CRCIA) initiative (DOE 1998) focused attention on the area water resources. The CRCIA report
was a subject of study undertaken by the Groundwater/V adose Zone Integration Project, established in
1997. The stated mission of the project was "to develop and conduct defensible assessments of the
Hanford site's present and post- closure cumulative effects of radioactive and chemical materids that
have accumulated throughout Hanford's history.”  Tritium movement was a part of the project, dthough
most public concerns about the groundwater/vadose zone did not specificdly refer to tritium
contamination.
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Concerns about groundwater/vadose zone continued into 1999, when the restart of the FFTF once
again emerged asa sdient issue. In February and March, commentors were concerned that cleanup
funds were being diverted to maintain the stlandby status, and argued that the TPA required DOE to
shut down the reactor. In August of 1999, Secretary Bill Richardson announced that a scoping study
from the past spring "determined that a range of research and development activities would best be
served by regtarting the FFTF." However, any concerns voiced about the restart only mentioned tritium
in the context of plant history or production capabilities.

On September 2, 1999, DOE announced increased tritium levelsin shordline vegetation and in
groundwater monitoring wells south of the 300 Area and in three monitoring wells in northern Richland.
The presence of increased tritium in the environment was again confirmed in tests of well samples taken
from north of Richland, as reported in a Jan 2000 loca news article. The finding has stepped up efforts
by DOE to monitor groundwater more frequently. These news events unexpectedly had not generated
the public commentary that accompanied other negative news events in the padt.

CONCLUSION

Concerns expressed by commentors who apparently placed national security above al others reflected
their fears that the US nuclear arsend’ s supply of tritium would not be adequate to meet future demands
unless production continued. Others who endorsed tritium production were concerned about the
economic condition of the Tri-Cities area and the reductions in the Hanford workforce. The debate that
ensued over the shutdown or restart of the FFTF reflected a desire by most residents to keep the area
economy hedthy. A predominance of commentsin favor of restart showed a concern by many
resdents for their job security.

Objections to tritium production were generdly based on three main concerns: (1) the question of need
in light of the disintegration of the former Soviet Union; (2) the diverson of cleanup funding to
production and maintenance of the plant on standby status; and (3) the threat of additiona
contamination. Commentors adready concerned about existing tritium moving toward the Columbia
River argued that any additiond tritium contamination would add to the exigting problems of soil,
groundwater, aquifer, and river contamination threastening human and environmentd hedth. Concerns
about tank and K-Basin leskage usudly targeted hedlth effects, as did concerns about the possibilities of
accidents and explosions.

In generd, the number and content of concerns expressed about tritium are related to news events,
DOE announcements, and public hearings. Public hearings and forums generated the highest number of
comments, demongtrating the usefulness of these public engagement venues.
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