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Introduction

The U.S. Department of Health and Human Services (HHS) and the U.S. Department of Energy
(DOE), Office of Health Studies, developed the present Agenda for HHS Public Health Activities
(for Fiscal Years 2003—-2008) at Department of Energy Stes. HHS committees chartered under the
Federd Advisory Committee Act provided suggestions on conducting HHS hedth studies and DOE
public hedlth activities at these Stes: the Ferndd Environmental Management Project, the Hanford
Nuclear Reservation, the Idaho Nationa Engineering and Environmentd Laboratory, and the Savannah
River Site. Open public meetings were specificaly convened in 1997 and 1998 to gather suggestions
and feedback on hedth studies and public hedth activities a the following DOE stes. the Los Alamos
Nationa Laboratory, the Oak Ridge Reservation, and the Rocky Flats Plant.

At public meetings at these and other DOE sites, individuals aso provided input. A draft agenda was
prepared and public comment sought. 1n April 1999, notice of the agenda was published in the
Federal Register and 54 individuds or groups sent in comments. The present agenda reflects input
from dl the above noted sources, aswel as comments received that are pertinent to the devel opment
of a consolidated and coordinated health studies and public hedlth activities srategy for DOE workers
and surrounding communities. DOE and HHS are examining ways to increase future public
participation into the agenda process. One gpproach being used isto request comments when this
agendais distributed each year to the respective agencies stakeholders and the public. Comments and
suggestions received by the agencies are congdered for incorporation into subsequent revisons of the
agenda.

This agendais not a complete review of the literature, but instead it provides some background for the
proposed activities. It focuses primarily on current and future activities. Implementing the activities on
the agenda is contingent on funding by Congress.



Background

Energy-related hedlth sudies and public health activities conducted by the Nationd Center for
Environmental Hedth (NCEH), the Nationd Indtitute for Occupationd Safety and Hedlth (NIOSH),
and the Agency for Toxic Substances and Disease Registry (ATSDR) are accomplished under a
Memorandum of Understanding (MOU) with HHS, DOE' s Office of Environment, Safety and Health
(EH) manages the MOU. A moratorium is currently in place on the destruction of any DOE records
that might be useful in conducting hedth studies or public hedth activities.

Hedth-related research and public hedlth activities are occurring at numerous sites. However, not al
gtes have ongoing or planned research or public health activities. Workers, managers, and other
gtakeholders have identified knowledge gaps that are both genera to DOE and site-specific (including
some Stes not in this agenda). This agenda attempts to address the identified gaps.

General Information and Overall Gaps in Knowledge

Scientific opinions regarding the magnitude of risk associated with chronic low-leve radiation exposure
are polarized and the subject of ongoing debates. The contribution of risks to workers and community
members around DOE sites slemming from exposures to chemica hazards and combinations of
chemicals and radioactive materials have not been adequately described. For the reasons listed below,
the next decade is the best time to study low-level radiation exposure, and any association of chemical
and complex chemica/radiologica exposures among workers and community members around DOE
gtes.

* Findings may be relevant to former workers, to 300,000 current DOE nuclear-facility workers,
to the 1.5 million current U.S. radiation workersin other indudtries (including nuclear energy
and the medica field), and to community members around DOE Sites,

* Findings may help resolve the controversy surrounding low-level chronic exposure and linear
no-threshold risk models;

* Findings would address and answer concerns and interests of stakeholders about the risks from
chemicas and the combination of chemical/radioactive hazard exposures,

* Animportant window of opportunity of limited duration for DOE records and ingtitutiona
memory of past and present employees currently exists, and

» Latency periods for the development of hedth effectsin workers and communities are long
enough (in most cases) to conduct meaningful hedlth studies.



Nevertheless, no sngle study will remove al uncertainty from the current risk estimates. The exact
relationship between adverse hedlth effects and exposures to chemicals or radioactive materias can
only be discovered and gppropriately characterized through the collective eva uation of multiple
epidemiologica and mechanigtic studies. For example, recent occupationd studies found a
dose-response relationship between externd radiation dose and the risk of mortality from lung cancer
(Ferndd) and leukemia (Savannah River). Also, the recent multi-nationa study by the Internationa
Agency for Research on Cancer (IARC) showed a dose-response relationship for externd radiation
and leukemia.

The following generd activities have knowledge gaps that need to be addressed (thislist is neither find
nor comprehensive).

Further epidemiologic research is needed to evaluate current occupationa radiation exposure
limits. Many of these exposure limits were developed from bomb survivor and radiation
therapy exposure datathat differ in intengity, duration, route of exposure, and frequency from
that found in the workplace.

The relationship between internd radiation dose and hedlth effects needs to be evaluated.

Results from ongoing mortality studies need to be evaluated to improve our understanding of the
causes of cancer and chronic diseases. Additiond studies can be proposed to focus on asingle
disease in worker groups, such as previoudy reported excesses of multiple mye omaand
Hodgkin disease.

Complete records, including indugtrid hygiene and work history deta for the various levels of
subcontractors at each site, must be made available.

Primary care providers should be given lists of sentind hedth events for radiation communities
and training programs.

As sgnificant exposures are identified, community members and hedthcare professionds need
educationd information concerning risks and potential hedlth effects.

Subcontractors and cleanup workers, as well as their respective exposures, need better
characterization and documentation.

Hedth effects among workers with smultaneous exposures to low levels of chemicas and/or
radiation and other risk factors should be addressed.



Emerging findings from DOE funded former worker medicad monitoring projects suggest that
nonradiologica hazards may contribute to work-related disease among DOE workers to a greater
extent than previoudy recognized.



Agenda Organization

The agenda s organized first according to generd information and overal gapsin knowledge about the
hedlth effects of hazards e DOE sites and then dphabeticaly by the DOE site for which specific public
hedlth activities and/or research are planned. The NIOSH Multi-Site Section describes single and/or
multi-site worker studies proposed by NIOSH, but for which sites cannot be selected until additional
evauation is carried out to determine the best locations for conducting the studies. Other sections
describe multi-gte sudies performed by ATSDR, NCEH, and DOE. The following information is
provided for each Ste plan:

» Background information on the Ste

e Summary of past studies and assessments of the Site

*  Summary of current hedlth research and public hedth activities at the Site

* Issuesthat might need to be addressed in the future about the Site

*  Ongoing and proposed new activities at the Site for fiscal years (FY') 2003-2008.






Brookhaven National Laboratory (BNL)
Upton, New York

Background

The Brookhaven Nationd Laboratory (BNL) conssts of dightly more than 8 square miles
(5,265 acres) near the center of Long Idand, in Suffolk County, about 60 miles east of New Y ork City.
The surrounding area is heavily populated, with more than 1.5 million people living in Suffolk County.

BNL isan active Site, which carries out basic and applied research in high-energy nuclear and solid
date physics, fundamental materid and structure properties and the interactions of matter; nuclear
medicine; biologica effects of ionizing radiation; medica uses of radionuclides and ionizing radiation;
biomedica and environmenta sciences; and selected energy technologies. The Army used the site
(named Camp Upton) during World Wars| and 1. From 1947 to 1998, Associated Universities, Inc.,
operated BNL under contract firgt to the Atomic Energy Commission (AEC) and then to DOE.
Brookhaven Science Associates now operates BNL under contract to DOE.

Past practices at BNL have resulted in on and off-dte groundwater contamination with radionuclides,
such astritium and srontium-90. A 1992 Interagency Agreement signed by the Environmental
Protection Agency (EPA), the New Y ork State Department of Environmental Conservation, and DOE
governs the environmentd restoration program. Suffolk County and the public are active in the
decison-making process. The dteis removing or immobilizing sources of groundwater contamination,
and treating groundwater to remove contaminants.

The community is concerned about groundwater contamination, the existence of radionuclidesin on-ste
s0ils, off-gte contamination in the Peconic River, and the effects of radioactive air emissons resulting
from past and present facility operations. The community and specid interest groups are highly avare
of activities a the Ste snce atritium leak from the spent fuel pool of one of the two research reactors
was discovered. The community is especially concerned about the association between an increased
incidence of cancer, epecidly breast cancer on Long Idand, and air releases of radionuclides from the
gte' sreactors.

Past Activities at BNL
Off-Site Contamination
* A hedth conaultation by ATSDR, which focused on groundwater, concluded that sampling
results of resdentia wells do not indicate that individuals are being exposed to contaminant

levelsthat would cause adverse hedth effects. 1n 1995, plumes of groundwater contaminated
with volatile organic compounds (V OCs), including carbon tetrachloride, were found off-gte.



Further characterization found that the contamination had migrated gpproximately 7,500 feet
south of the ste boundary. The plumes become deeper as the distance from the source areas
increases. Contaminants are generdly deeper than resdentid wellsinthearea. A plume of
lower concentration VOCs, predominantly trichloroethylene, extends approximately 4,000 feet
eadt of the Ste boundary. The source of the contaminantsis historica releases from the BNL
sewage treatment plant. While low levels of tritium have been detected off-gte, no monitoring
well or resdentid well samples are above the drinking water standard for any radionuclide.

As a precaution, DOE offered to test the water in existing private wels that might be affected
and, at the homeowner’ s option, connect residences to the public water supply. When the
hookup program ended in 1998, DOE, in conjunction with the Suffolk County Department of
Hedlth Services, had connected approximately 1,500 residences to the public water supply.

Community Health Studies and Activities

A 1994 study by the New Y ork State Department of Health found elevated risks for
postmenopausd breast cancer among women living close to chemicd facilitiesin Nassau
County. Although BNL is not located in this county, community and activist groups are
concerned about BNL’ s possible contribution to increased incidences of breast cancer.

A limited study commissioned by the Suffolk County legidature assessed the geographic
patterns of cancers and congenital maformationsin relation to BNL. Cancer ratesfor al types
of cancers studied, including childhood cancers, were not elevated near BNL, and there was no
evidence that rates differed by sector or were correlated with underground plume or wind
direction. Maformation rates were amilar in Suffolk County and other areas, except for
congenital hip didocation, which was higher in Suffolk County but smilar to the rate of upstate
New York. Therate of femae breast cancer was eevated on the east end of Long Idand;
however, it was not attributed to BNL.

Studies of the Health of BNL Workers

The New Y ork Department of Health recently released a study comparing the cancer incidence of
workers at BNL to other the cancer incidencein New Y ork state less New Y ork City and Suffolk
County.

10



Current Activities at BNL
Community Involvement

ATSDR meetingsto determine prioritiesfor public health assessment and consultation.
As part of the public hedth assessment process, ATSDR, DOE, and local community members and
organizations (e.g., homeowners associations from the Y gphank, Manorsville, Longwood,
Brookhaven, and Middle Idand communities; and two activist groups. the Citizens Campaign for
the Environment and Environmenta Advocates of Long Idand) are determining priorities. The
community has requested hedlth consultations on groundwater contamination and air qudlity.
ATSDR has completed the groundwater hedth consultation and presented its findings to the
Brookhaven Executive Roundtable.

Off-Site Contamination

ATSDR public health assessment. ATSDR is preparing a public hedth assessment of the public
hedlth impact from releases of hazardous materias from the dte. Potential exposure pathways
include on- and off-ste groundwater contaminated with VVOCs, and on-site groundwater
contaminated with radionuclides. Air releases are dso being consdered.  In addition, community
hedlth concerns, such asincidence of rhabdomyosarcoma and health outcome data for the ares,

are being evauated.

Community Health Studies and Activities

» ATSDR health education and promotion. Asafollowup to the public hedth activities
conducted at the site, ATSDR will provide hedlth education and hedlth promation activities for
the communities around the Site. This could include hedthcare provider education and
community education regarding the information from the state hedlth department and other
agencies work.

* Longldand Breast Cancer Study Project. This multi-sudy effort investigates whether
environmentd factors are respongble for breast cancer in Tolland County, Connecticut, and in
the New Y ork counties of Nassau, Schoharie, and Suffolk. The study beganin 1993 and is
funded and coordinated by the National Cancer Indtitute and the Nationd Ingtitute for
Environmental Hedlth Sciences.

DOE Epidemiologic Surveillance of Current Workers
DOE' s epidemiologic surveillance assesses the overdl hedth of the current DOE work force at 14

DOE stes, including BNL. The god isto identify groups of workers who are not dways union
workers that may be at increased risk for occupation-related injury and illness.
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Issues Needing Attention at BNL

»  Community groups have requested an indepth epidemiologic study of workers.

*  The community is concerned about rhabdomyosarcomaiin relationship to BNL.
Proposed Activities at BNL

Ongoing Activities

The agencies propose to continue the previoudy listed projects aready underway and to initiate
new ones. However, such activities will be implemented only if feasible and gppropriate and
beneficid to the community. The agencies will establish a coordinated plan, schedule, and lead
organization for each new public hedth activity. The plan and schedule will be presented to dll
potentid partners for their comment.

New Activities for FY 2003—-2008

* ATSDR health studies. Future hedth sudies will be determined based on the findings of the
public heath assessment.

* NIOSH Occupational Health Studies (2002) Walk-through survey — Brookhaven.
The Centers for Disease Control and Prevention’s (CDC) NIOSH planned a walk-through
survey of Brookhaven in 2002, including an assessment of existing records and other
information to determine the feasibility and necessity of future worker sudies. Thiswalk-
through and records assessment were cancelled in 2002.
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Energy Technology Engineering Center
(Santa Susana Field Laboratory, SSFL)
Simi Valley, California

Background

The 2,700-acre Santa Susana Field Laboratory (SSFL) islocated in Simi Valley, Ventura County,
Cdifornia. SSFL was established in 1946 to test rocket engines. The then named Atomics
Internationd facility was operated by North American Avidion. Later name and ownership changes
resulted in current operations of the Site by Rocketdyne, until recently a divison of Rockwell
International. Rocketdyne is now adivison of Boeing North American.

The DOE lease-options asmadl part of ArealV, known as the Energy Technology Engineering Center
(ETEC), which consgts of government-owned buildings on 90 acres of land owned by Rocketdyne.
The ETEC ste indludes buildings used for auxiliary support facilities mechanica and chemicd test
facilities; offices, and the testing of gpparatus for large-scale hest transfer and fluid mechanics
experiments. ETEC opened in the late 1950s and devel oped security-sengtive projects involving
hazardous materias. These projects supported nuclear research and energy development projects for
DOE and its predecessor agency. There are no longer any DOE-funded research and devel opment
activities a the gte.

Past Activities at SSFL
Off-Site Contamination

» The ste hasanumber of buildings and areas contaminated with chemica and radioactive
substances. This contamination may exigt in the air, groundwater, soil, structures, and surface
water. Some testing procedures and the sodium disposd facility are the source of some off-Site
contamination, including contamination with tritium and other radionudlides. Off-gte
radionuclides that exceed background concentrations include cesium-137, plutonium-238,
gtrontium-90, and tritium.

* ATSDR preliminary site evaluation. In December 1999, ATSDR completed a Draft
Preliminary Site Evauation for SSFL, which concluded that a more indepth evauation of
exposure pathways that addresses past, current, and future exposure to chemicas and
radionuclides from SSFL is needed.

Community Health Studies and Activities
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» The Cdifornia Department of Hedlth Services conducted a cancer incidence study in the Los
Angeles County census tracts near SSFL for 1978-1989. The study found that, for
19831988, maes resding near SSFL were at increased risk of developing cancers, in
particular bladder cancer, possibly due to radiation.

* In 1997, the Tri-Counties Regiona Cancer Registry performed a preiminary andysison
1988-1995 cancer incidences among Ventura County residents living within a 5-mile radius of
SSFL. Anincreasein lung cancer was reported for the combination of men and women.
However, thisincrease was smdl, and lung cancer was not significantly increased in men or
women separady. This preiminary andysis aso reported a significant decreasein the
leukemiaincidence in women.

* Aspatof DOE funding, which ended in FY 1999, the State of Cdifornia established an
oversght pane of citizens and scientists to study Rocketdyne workers. The panel has
recommended that a community health study be conducted.

Studies of the Health of SSFL/ETEC Workers

The University of Cdiforniaat Los Angeles (UCLA) conducted two epidemiologic studies of
workers employed at Rocketdyne/Atomics International in Ventura County. Many of these
workers were assigned to SSFL. The firgt study was of mortality among workers monitored for
exposure to ionizing radiation. The second study was an indepth analysi's of mortality among
workers exposed to asbestos and the rocket fuel monomethyl hydrazine.

» Thefirgt study concluded that workers exposed to higher lifetime doses of externd ionizing
radiation had an increased risk of dying from cancers of the blood and lymphatic system, and
from lung cancer. Among workers who were monitored for interna radiation, those who
received higher lifetime doses had a Sgnificantly higher risk of dying from cancers of the blood
and lymphatic system and cancers of the esophagus, ord cavity, pharynx, and ssomach.

» Inthe second study, asbestos and hydrazine exposures were evauated for radiation-monitored
workers. The study concluded that the higher risk of lung cancer seen for these workers was
not due to asbestos exposure. Workers exposed to the highest levels of hydrazine in the 1960s
had a higher risk of lung cancer relative to those with the lowest exposures.

Current Activities at SSFL

Community Health Studies and Activities

In response to petition requests from Senators Diane Feingtein and Barbara Boxer, and
Representative Elton Galegly, ATSDR released a draft preiminary Ste evaluation in December
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1999. The document addressed the concerns of the community and presented a preliminary
assessment of the potentid for adverse human hedlth effects from past, present, and future activities
a the ste based on currently available information. The preliminary Site evauation recommended
specific followup activities.

* ATSDR exposure assessment and ATSDR health education and promotion. In
December 1999, ATSDR completed a Draft Preliminary Site Evauation for SSFL. To
implement the recommendations of that report, ATSDR contracted with Eastern Research
Group, Inc. (ERG) to conduct the Santa Susanna Public Hedth Initiative. Thisinitiative will
address the following issues:

* Thedevelopment of aregiond hydrogeologica flow mode and additiona monitoring a
down-gradient springs or seepsin Smi Valey and Santa Susana Knolls to evaluate the
potentia for deep fracture flow and future exposure;

» Theadditiond radiologicad characterization of ArealV with more sengtive instrumentation
and appropriate grid spacing to ensure alower detection limit;

* A moreindepth evduation of airborne chemica releases from SSFL operations, including
ar disperson modeing of past accidents and digposal activities, and the compilation and
use of a consstent, site-specific meteorologica data set to improve the assessment of past
exposures to these substances; and

* A reandyss of the cancer registry data, which includes additiond years of newly available
cancer data and updated demographic information, to determine if the gpparent increasesin
the incidence rates of bladder and lung cancers pers<.

* ATSDR mesetings. Becausealoca presenceisdesirable, ERG has subcontracted these
tasks to the schools of Public Hedlth and Engineering at UCLA. The project is expected to be
completed in FY 2004.

Occupational Health Studies

No occupationd hedlth sudies are currently underway.

Issues Needing Attention at SSFL

Issuesidentified in the preliminary Site assessment are being addressed through ATSDR's Santa
Susana Public Hedth Initiative.

16



Proposed Activities at SSFL
New Activities for FY 2003—-2008

No new activities planned.
Fernald Environmental Management Project (FEMP)
Fernald, Ohio

Background

The Feed Materids Production Center (FMPC) was a DOE facility located near Fernad, Ohio, about
18 miles northwest of Cincinnati. FMPC was operational from 1951 to 1988, and wasinvolved in a
number of activities related to uranium production and processing. Specificdly, the facility produced
highly purified uranium metal products that were used as feed materids in DOE production reactors.
After production stopped, the site was renamed the Fernald Environmental Management Project
(FEMP). DOE and its contractor are now decommissioning and cleaning up the site.

During its more than 40 years of operation, the facility released radioactive and hazardous materidsinto
the environment, primarily uranium, radon, and radon decay products. Releases occurred during
routine plant operations and waste management and storage activities. Four large concrete silos, built in
1952, store radioactive residues from former uranium processing activities. Two of these, the K-65
dlos, contain high radium-bearing resdues. The slo residues are being removed, processed, and
shipped off-ste for permanent disposa sometime after 2007.

Emissions from the K-65 silos have been a sgnificant source of radon exposure to workers and
resdents. 1n 1991, bentonite clay wasinjected into the silos to cap the residues and reduce radon
emissons. Communities and workers have hedlth concerns about the radioactive wastes stored at the
ste and the higtorica releases to the environment.

Past Activities at FEMP

Off-Site Contamination

* NCEH Fernald Dosmetry Reconstruction Project. Studiesby CDC' s NCEH have
shown that past inhalation of radon and radon progeny from the silos (prior to capping with
bentonite) was a mgjor contributor to radiation dose. Other contributors included uranium,
thorium, and other radionuclides. The project estimated releases of radiation materias from
past operations at the Fernald site and the potentia effects of those releases on off-site
residents.
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NCEH Fernald Risk Assessment Project. This project amsto characterize the human
hedlth risk that may have been associated with past exposures to radioactive materias that
were released from FMPC while it was operating. The project sought to address community
health concerns and to help evauate the feasibility of an epidemiologic sudy within the
community. Thefirst phase of this project provided estimates on the impact of the Site on lung
cancer mortdity. The study reported that the estimated number of lung cancer deeths occurring
between 1951 and 2088 may increase between 1% and 12% as aresult of FMPC radiation
exposure. Exposure to radon and radon progeny accounted for most of the estimated total lung
dose. Estimates were projected through the year 2088 to allow residents who were exposed
the last year the plant operated, 1988, to reach 100 years of age.

The second phase of this project provided screening level estimates of the lifetime risk for
developing kidney cancer, femae breast cancer, bone cancer, and leukemia as aresult of the
maximum estimated exposure to radioactive materids released from the Ste.

The project estimated an upper bound (or worst case number) of 23 or less additional cases of
leukemia, 4 or less additiona cases of kidney cancer, 3 or less additiona cases of femae breast
cancer, and 4 or less additiona cases of bone cancer among the approximately 46,000 people
who resided within the assessment domain sometime from 1951 through 1988 as aresult of
exposure to radiation released from the Site.

ATSDR public health assessment. In May 2000, ATSDR released a public hedlth
assessment for public comment. ATSDR concluded that past exposure to uraniumin
groundwater was a public hedth hazard. (NCEH had previoudy determined that past airborne
exposure to radon had been a public hedth hazard.) Although potentia effects from current
exposure to groundwater could not be determined because of incomplete information, ATSDR
concluded that there are no known expaosure pathways that now pose a public hedth hazard
under current conditions at the Site.

ATSDR residential radon monitoring. Public concern about whether bentonite caps on the
K-65 silos effectively controlled radon emissonsled ATSDR and EPA’s Nationd Air and
Radiation Environmenta Laboratory (NAREL) to monitor radon levels in residences near the
ste. Two sets of indoor radon measurements were made from 1993 to 1994. Theradon
levels measured in most homes were below the EPA’ s recommended action leve of

4 picocuries per liter (pCi/L). Therefore, they were consdered typica of naturaly occurring
radon and not indicative of increased radon emissions from the ste. ATSDR notified resdents
of homes with radon levels greater than 4 pCi/L and provided information about radon sources
and abatement.

ATSDR ambient radon monitoring. In response to public concern about radon releases
from the K-65 slos and other sources on the site, ATSDR and NAREL have been monitoring

18



radon levelsin ambient air off-ste snce 1993. ATSDR concluded that, despite increasesin

on-gte radon emissons over time, radon measured in off-gite air has been relatively constant
and at levels congdered typicd of naturdly occurring radon. An ATSDR hedth consultation
summarizes the findings of radon monitoring from December 1993 to June 1994. ATSDR is
continuing the ambient radon monitoring during the remediation process.

ATSDR health consultation on local milk. ATSDR concluded that levels of radionuclides
in localy produced milk are not a public health hazard.

ATSDR health consultation on local produce. ATSDR concluded that levels of
radionuclides associated with locally grown produce are not a public hedlth hazard.

ATSDR health consultation on groundwater. ATSDR concluded that using groundwater
for nondrinking water usesis not a hedth hazard from radionuclides.

Community Health Studies and Activities

In November 1998 and February 2000, ATSDR provided hedlth education for Fernald area
hedlthcare professonads. The program provided information and education about industria
processes at Fernad, historical and current radiological and chemical exposures to workers
and residents, the results of NCEH’ s lung cancer risk assessment, and resources for hedthcare
providers. Representatives from the University of Cincinnati, Mercy Hedth Partners, the
Fernald Hedlth Effects Subcommittee, NIOSH, and ATSDR participated in the program.

Fernald Health Effects Subcommittee (HES). The Fernad Health Effects Subcommittee
(FHES) was chartered in 1996 to advise CDC and ATSDR on their hedlth research and
propose actions based on each agency’sfindings. The FHES held its find meeting on August
22,2001, in Harrison, Ohio. CDC/NCEH has no plans for additional work at Fernad;
ATSDR is nearing completion of its Public Health Assessment at the Site, and CDC/NIOSH
will continue its approach of meeting independently with workers to obtain input and may
convene public meetings as the need arises, rather than through the Federal Advisory
Committee Act process. CDC and ATSDR will continue to solicit Fernald community
representation on any future national advisory committees and may, on occasion, conduct ad
hoc meetings in the community based on relevant new developments. FHES was an exemplary
committee that has provided the Federd Agencies with important and timely advice,

ATSDR examination of medical monitoring data. ATSDR sponsored the University of
Cincinnati Medical Center to conduct a study on the prevaence of noncancer adverse health
outcomesin persons living near the Ste. The university used previoudy collected (Snce 1990)
physical examination and questionnaire data from participants of the Ferndd Medica
Monitoring Program (FMMP). Researchers analyzed medical and residentia history,
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demographic variables, and selected diagnostic tests (hematology, serum chemidry, and
urinadlyss). Thefina report was published in FY 2001.

Studies of the Health of Fernald Workers

* The mortdity of 4,014 white male workers hired at Fernald from 1951 to 1981 was studied.
Hourly workers had higher death rates than the generd population for combined cancers, lung
cancer, and motor vehicle accidents. Sdaried workers had a higher rate of death from stomach
cancer. Lung cancer death rates increased as radiation dose increased, and noncancerous
respiratory disease mortality increased with internd radiation dose.

* A multi-Ste study of lung cancer mortdity and uranium dust exposure a four uranium
processing operations included 51 Fernald workers. However, specific results for Fernald
were not reported. Overdl, ahigher risk of lung cancer was reported for workers firgt hired at
age 45 years and older.

* Mortality among female nuclear workers (MAFN). A sudy of femae workers from 12
DOE plants, including Fernad, was combined in a cohort mortaity study, and risk estimates
were developed for exposure to ionizing radiation or to chemica hazards. For the entire
pooled cohort, mortaity from menta disorders, diseases of the genitourinary system, and from
ill-defined conditions was higher than expected. Externd ionizing radiation exposure in these
workers appeared to be associated with increased relative risk for leukemia and, to alesser
degree, with increased relative risks for al cancers combined and for breast cancer.

* Decontamination and decommissioning workersregistry (DDWR). A NIOSH study
assessed whether the information and records at seven DOE sites, including Fernad, accurately
identify remediation workers and their complete exposure, work history, and medica
information. Because thisinformation is not available, individua workers cannot consistently be
linked to their exposure and medical data, and comprehensive epidemiologic, exposure
assessment, or hazard surveillance studies of remediation workers cannot be conducted. This
study has been deferred due to budgetary congtraints.

» Exposure assessment of hazar dous waste, decontamination and decommissioning,
cleanup workers (HAWW). Feashility sudies a seven DOE sites, including Fernad,
determined that the availability of recordsto identify workers and their primary activities,
exposures, work histories, and medica information varied sgnificantly from steto Ste. The
necessary information to conduct exposure assessment, hazard surveillance, or epidemiology
studies of remediation workersis currently not readily available. Within sites, data systems are
fragmented and data management is incongstent in the current environment of decentralized
management and increased subcontracting.
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Current Activities at FEMP
Off-Site Contamination

* ATSDR monitoring radon in ambient air. ATSDR plansto continue monitoring radon in
ambient air near the Site during the remediation process.

Community Health Studies and Activities

* ATSDR health education and promotion. ATSDR, in coordination with the University of
Cincinnati, developed a Grand Rounds presentation in FY 2002. The program addresses
chemica toxicity of uranium to the kidney and is confirmed for the Nephrology Grand Rounds
a University Hospitd in Cincinnati, Ohio on January 8, 2003. The program will be videotaped
and be shared with other interested parties.

NIOSH Occupational Health Studies

* Mortality/exposure assessment study of Fernald (FNUP). NIOSH is updating and
expanding the mortdity study of Fernad workers to expand on the studies of white maes hired
a Fernad from 1951 to 1981. All workers, including femaes and nonwhite workers employed
from 1951 to 1989, will be examined. Specid attention will be paid to worker exposures to
acid mists, asbestos, radon, and uranium dust.

» Radon and cigar ette smoking exposur e assessment in Fernald workers (PFRS).
Univergty of Cincinnati researchers are developing yearly and cumulative individud radon
exposure estimates for Fernald workers using data from existing occupationa histories and
other gte information. Smoking history information from an ongoing medicd survalllance
program will be extended to living workers not enrolled. Surrogate data will be collected from
family members of the deceased. Risk estimates for lung cancer will then be calculated for the
Fernad workers.

DOE Epidemiologic Surveillance of Current Workers
DOE's epidemiologic surveillance assesses the overal hedlth of the current DOE work force at 14

DOE stes, including FEMP. The god isto identify groups of workers that may be at increased risk
for occupation-reated injury and illness.
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Issues Needing Attention at FEMP
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To address community concerns about the storage of radon in the K-65 silos, potentid exposures
to radionuclides must be evaluated if a catastrophic event (for example, an earthquake or tornado)
occurs and disrupts the integrity of the silos.

Proposed Activities at FEMP
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway. New activities
will beinitiated only if feasble and deemed appropriate and beneficid to the community. The
agencies will establish a coordinated plan, schedule, and lead organization for each new public
hedlth activity. The plan and schedule will be presented to dl potentid partners for their comment.
New Activities for FY 2003-2008

No new activities planned.
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Hanford Nuclear Reservation
Richland, Washington

Background

The 570-square mile Hanford Nuclear Reservation islocated in southeastern Washington State near
the cities of Richland, Pasco, and Kennewick. Starting in 1944, Hanford produced plutonium. During
the early years of operation, large amounts of radioactive materials were released into the atmosphere
and the Columbia River, including an estimated 740,000 curies of iodine-131 into the atmosphere and
22 million curies of mixtures of radionudidesinto the Columbia River.

Radioactive materids, such as plutonium, have been inhaed or ingested by workers, but the extent of
this form of radiation exposuresis uncertain. In addition, gpproximately 30 million cubic feet of high-
level, transuranic, low-leve, and tank wastes are stored on-site. Communities, triba nations, and
workers are concerned about the health hazards posed by the hazardous wastes stored on-site and the
historica releasesto the air and water.

Past Activities at the Hanford Nuclear Reservation

Off-Site Contamination

Hanford Environmental Dose Reconstruction (HEDR). This project evaluated historical
off-gte radioactive releases from Hanford to the surrounding communities. The study indicated
that the largest doses of radiation to residents surrounding the site were from iodine-131
released to air and deposited on soil and into the Columbia River between December 1944 and
December 1957. The most important radiation exposure pathway for iodine-131 was the
consumption of contaminated milk produced by cows and goats thet the resdents kept on their
properties. Children received the highest estimated thyroid doses. Radiation doses from
releases to the Columbia River were highest from 1956 through 1965, pesking in 1960. The
maost important exposure pathway was the consumption of nonmigratory fish from the Columbia
River during the years of releases, a particular concern to Native Americans.

ATSDR public health assessment for the Hanford 1100 Area (the vehicle maintenance
area). ATSDR concluded that the area did not pose a public hedlth hazard from ste-specific
contaminants and that follow-up hedlth actions are not indicated at thistime.

ATSDR health consultation for the North Slope Area. ATSDR concluded that data were
inadequate to determine if there was a threat to human hedlth if the areawere used as awildlife
refuge or if use were unrestricted, which would include agriculturd and resdentiad development.

25



 SENESOak Ridge, Inc., analysis. This ATSDR-sponsored anadysis concerned dose
edimates from eating contaminated fish and waterfowl aong the Columbia River during the
period of peak releases. The analysis found that additional work was needed before doses
could be caculated for Native American dietary lifestyles. Specificdly, the report
recommended that three other radionuclides be considered: (1) iodine-131 because children
are more sengitive, (2) cobat-60 because it accumulatesin soil and sediment, and (3)
grontium-90 (Sr-90) because it accumulates in fish bones. Assuming people only ate filleted
fish did not account for al of the S-90 exposure if they ae the whole fish.

Community Health Studies and Activities

* The ATSDR Infant Mortality and Fetal Death Analysis. Thissudy, findized in
November 2000, investigated the association between estimated [-131 exposure and infant
mortdity, fetal death, and preterm birth. The study focused on the years 1940-1952, and
included the eight Washington countiesin the HEDR project (Adams, Benton, Franklin, Grant,
Kittitas, Klickitat, WalaWalla, and Yakima). The study used the HEDR project’s 1945
exposure estimates for 1-131, and found a 70% higher rate of preterm birth and a 30% higher
rate of infant mortality in the areas with the highest estimates of 1-131 exposures compared to
areas with the lowest estimates of exposure. No association was found for fetal desth.

* NCEH Hanford Individual Dose Assessment (IDA) project. This project provided
individua thyroid dose estimates to people who lived or spent time in the HEDR study area and
hel ped them understand what it meansto their hedth. Approximately 8,000 dose estimates
were provided to people who lived in the study area between December 26, 1944 and
December 31, 1957, and who were therefore potentialy exposed to air releases of 1-131. This
project was a service, not a study, and was provided through ajoint effort of the state hedlth
agencies in ldaho, Oregon, and Washington.

* Hanford Health Information Network (HHIN). The HHIN was a partnership among the
gtate hedlth agencies of Idaho, Oregon, Washington, and nine Pacific Northwest Indian
Nations. HHIN prepared and distributed information about the releases of radioactive
materids from the site and what was known about the potential hedlth effects of radiation
exposure. HHIN built a credible communication program, focusing on atwo-way, interactive
exchange of information with individuas and groups about hedlth effects and concerns they may
have. HHIN provided information to citizens and education to hedlthcare providers about
Hanford releases, hedlth risks, and related topics. Information was provided from a variety of
perspectives dlowing individuas to draw their own conclusons. HHIN was established by
Congressin 1991 and funded by the U.S. Department of Energy until June 2000.
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Studies of the Health of Hanford Workers

Workers at Hanford have been included in previous epidemiologic studies. Findings include the
following.

Posgtive trends in the deeth rate with occupationd exposure to externd ionizing radiation have
been reported for liver cancer, cancer of the pancress, female genital cancer, multiple myeloma,
and Hodgkin disease.

Lung cancer has been associated with internd radiation exposure in populations, such as
uranium miners but there is less certainty about any relationship with externa exposure.

In arecent multi-site study sponsored by NIOSH, an age at exposure effect was found.
External doses received at older ages, particularly over 45 years, were associated with an
increased risk of multiple mydoma

A study of the potentia association between paterna exposure to ionizing radiation at Hanford
and risk of childhood cancer found no evidence of alink between leukemia and paterna
employment at Hanford and week evidence for alink with central nervous system cancer.

Beryllium metd was machined at Hanford and some of the workers exposed to the metal have
chronic beryllium disease.

Mortality among female nuclear workers (MAFN). A study of femae workers from 12
DOE plants, including Hanford, was combined in a cohort mortdity study, and risk estimates
were developed for exposure to ionizing radiation or to chemica hazards. For the entire
pooled cohort, mortaity from mentd disorders, diseases of the genitourinary system, and from
ill-defined conditions was higher than expected. Externd ionizing radiation exposure in these
workers appeared to be associated with increased relative risk for leukemia and, to alesser
degree, associated with increased relative risks for al cancers combined and for breast cancer.

Exposur e assessment of hazar dous waste, decontamination and decommissioning,
cleanup workers (HAWW). Feashility studies a seven DOE sites, including Hanford,
determined that the availability of recordsto identify workers and their primary activities,
exposures, work histories, and medicd information varied sgnificantly from steto Ste. The
necessary information to conduct exposure assessment, hazard surveillance, or epidemiology
studies of remediation workersis currently not readily avallable. Within Stes, data sysems are
fragmented and data management is inconsistent in the current environment of decentralized
management and increased subcontracting.
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Multi-site study of heat stress among car penters (HTST). The United Brotherhood of
Carpenters Health and Safety Fund, sponsored by a NIOSH grant, studied heat stress among
carpenters a severd Stes, including Hanford. The study measured physiologic and
neurobehaviora changes in workers wearing protective clothing during actua working
conditions. Findingsin the find report include: (1) positive correations between ambient
temperature and urine pH and urine specific gravity; (2) inverse correlations between average
skin temperature and diastolic blood pressure, and: (3) alack of correlation between ambient
temperature and average pulse, systolic blood pressure, or diastolic blood pressure. The find
report was released by NIOSH on September 24, 2002.

Exposure history for the construction trades (WHEP). The Univergty of Cincinnati, under
aNIOSH grant, created a comprehensive indtitutional history of buildings at the Oak Ridge site,
including information on potentia exposures for the construction trades from the Oak Ridge and
Hanford sites. The investigators used this database to investigate mechanisms to improve
worker recall of complex occupationa exposures across alarge number of short-term
workplace assgnments. A variety of recal prompts (including photos, maps, and focus groups)
were tried, demongtrating significant improvement in worker recall when maps were used.
Study results were used to establish guidelines and formats for assembling persona work
histories. The study findings were released by NIOSH on September 24, 2002.

Comprehensive Occupational Safety and Health Surveillance system (COHYS). The
University of Washington, under a NIOSH grant, designed, implemented, and evauated a
model occupationd safety and hedlth surveillance system at Hanford for use in those Stuations
where comprehensive exposure data is absent. This study gathered appropriate occupational
medicine and indudtria hygiene data to identify hazardous exposures and adverse hedth
outcomes in an Employee Job Task Andlysis (EJTA). The investigators reported that a qudity
assessment of the EJTA process indicated assignment of workersto medicad  surveillance
programs was generaly appropriate, and that the EJTA process appears to gather the correct
type of data needed for medica survelllance decisons. It was noted that correct assignments of
workers to medica surveillance programs was most controversia when professiond
judgement, criteriainterpretation, or adminigrative factors were involved. The study findings
were released by NIOSH on September 24, 2002.

Surveillance Methods for Solvent-Related Hepatotoxicity, a Cross-sectional Study at
Hanford (SMSH). The purpose of this cross-sectiona study at the Hanford Nuclear
Reservation was to establish a scientific basis for surveillance of hepatic effects in solvent-
exposed workers. One hundred industrid painters exposed subacutely and chronicdly to a
variety of solvent mixtures over their working careers were compared to areferent group of
100 nonexposed carpenters matched by age, gender, and race. The study examined the
hypothesis that solvent-related hepetic injury is characterized by pharenchyma changes of
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steatosis and fibrosis without associated necrotic changes, which are detected by el evated
transaminasesin blood. The study findings were released by NIOSH on September 24, 2002.

Current Activities at the Hanford Nuclear Reservation

Community Involvement

Hanford Health Effects Subcommittee (HHES). ATSDR and the Centers for Disease
Control and Prevention implemented a community involvement activity with the formation of the
HHES in January 1995. The subcommittee, which includes technical experts, clinicians,
citizens, public interest groups, tribal representatives, labor representatives, and governmental
liaisons (tribes and health departments), provides advice and guidance to Hanford-related
research and public hedth activities of the agencies.

ATSDR tribal grants. The ninetribes usetriba cooperative agreements funded by ATSDR
(in FY 1999 and 2000) to address human hedlth issues related to exposures from Hanford
releases and to build tribal capacity in collaboration with ATSDR on ste-specific public hedlth
activities, community involvement, and preventive hedth education. Seven of the nine tribes
received funding in FY 2002.

Through funding from ATSDR, the Inter-triba Council on Hanford Hedlth Projects (ICHHP)
provides advice and guidance to the agencies from the perspective of the nine Native American
tribes within the Hanford region.

Off-Site Contamination

ATSDR public health assessment. ATSDR is conducting acombined public hedth
assessment of the site (the 100, 200, and 300 Areas) and isworking with HHES to revise the
public hedth assessment document. The agency aso performs hedth consultations on Ste-
specific issues.

NCEH Columbia River dose reconstruction followup. NCEH isfunding a contract to
complete additiona work on the Columbia River dose reconstruction modd. Once completed,
Native Americans and others whose diets included fish from the Columbia River between 1956
and 1965 will benefit from new parameters to estimate radiation doses. The modd will include
the 11 radionuclides for which HEDR had source term estimates, plus cobat and strontium for
which HEDR did not have source term estimates.
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Community Health Studies and Activities

NCEH followup to hot particlesreport. NCEH is developing computer programs to
caculate the evauation of radioactive particles and short-lived radionuclides doses to persons,
such as members of the armed services and construction workers, whose duty locations and/or
living quarters were within the bounds of the reservation. Estimates of doses for personsin off-
ste locations can dso be performed using the code.

NCEH Web-based IDA project. NCEH isdeveloping a Hanford Individua Dose
Assessment tool to alow individuas to estimate their persond thyroid dose as aresult of
exposure to historic iodine-131 releases from the Ste. Only a minimum amount of user-
supplied information will be required to perform this calculaion. Thistool will be accessble on
the Internet.

NCEH is completing its response to peer review of the Draft Find Report of the Hanford
Thyroid Disease Study (HTDS) and will be disseminating the find report. (Note: Funding for
HTDS was not from DOE.)

ATSDR Columbia River assessment for possible medical monitoring. ATSDR plansto
implement a Columbia River Assessment to be conducted in pardle with the NCEH dose
recongtruction activity for the river. Thiswould provide dose estimates for people who ate fish
from the Columbia River which were contaminated from releases from the Hanford reactors. A
series of workshops will be conducted with experts and community and tribal representatives to
eva uate the exposures and potentia human hedlth risks.

ATSDR Hanford Community Health Project (HCHP). Inthefal of 1999, ATSDR
initiated the HCHP to inform and educate individuals exposed to off-gte releases of 1-131
about associated hedlth effects and healthcare options. By engaging the exposed population
and their hedlthcare providersin an information sharing didogue, the HCHP will help them
meake informed risk benefit decisons about their healthcare choices.

Asaninitia step, ATSDR has contracted with Nationa Opinion Research Center
(NORC) to conduct areview of hedthcare use patterns, issues related to access to
hedlthcare, and information needs related to thyroid disease among the Hanford
population exposed to radioactive iodine releases. The data collected by NORC
showed alack of effectiveness of prior hedth education efforts in this population, poor
understanding of hedlth risks and a desire for hedlth education activities for exposed
individuas and their hedlthcare providers. More than 80% of the respondents indicated
that they would use afree thyroid disease screen if it were available through the HCHP.
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The HCHP has launched a“dearinghouse’ of hedlth education materids related to radioactive
iodine exposure and thyroid disease at the Hanford site. The clearinghouse contains 29
separate educationd materids available a no charge to individuals and hedlthcare providers
who request them. Additional materias will be added as they become available. Over 800
requests for materials have been received to date.

The HCHP has developed a“project Web page.” The Web page contains background
information about the Hanford Site clearinghouse for educationa materids, linksto related Web
pages, and the ability to join the HCHP mailing lis.

ATSDR Birth Cohort Study. A study of adverse autoimmune function and cardiovascular
disease will (1) explore the potentia relationship of radioactive reeases, mainly 1-131, into the
environment and the prevaence of autoimmune diseases,

(2) explore the potentid relationship of radioactive releases, mainly 1-131, into the environment
and the prevalence of cardiovascular diseases, and (3) conduct comparative analyses.

The study population will congst of 2,000 persons randomly sdected from six Washington
State counties. The *high exposed” group will include persons who were born in Adams,
Benton, or Franklin Counties between January 1, 1945 and December 31, 1951. The“low
exposed” control group will include persons who were born in San Juan, Whatcom, or Mason
Counties during the same period and did not live in any of the high exposure counties. The
survey will be conducted using computer-assisted telephone technol ogy.

ATSDR lodine-131 Registry. ATSDR has proposed an 1-131 Registry to gain new
scientific knowledge about hedlth effects potentidly associated with low-leve, long-term,
resdentia exposureto 1-131, primarily from releases by Hanford. The I-131 Registry would
collect information through persona and telephone interviews on 40 hedth outcomes, including
thyroid diseases. The digible population of approximately 17,000 persons are those who were
() born in Adams, Benton or Franklin Counties between 1940 and 1951 or (2) 5 yearsold or
younger and lived for more than 30 daysin Adams, Benton, or Franklin Counties between
1945 and 1951. To date, 6,630 persons have been located, including 730 deceased. Since
FY 1998, further activity on the I-131 Registry has been on hold pending funding from the
DOE.

ATSDR Case Studiesin Environmental Medicine: 1odine-131 Toxicity. ATSDRis
developing case sudies in environmental medicine that focus on examples of patients with a
history of exposure to radiation fallout. The case sudies are in a sdf-training format and
continuing medica education credits can be earned by using thistraining material.

ATSDR health education and promotion. The findings from the Hanford Hedlth Information
Network Needs Assessment of Hedlthcare Physicians indicated that physicians wanted
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education about environmenta exposures. (They were interested in radiation hedlth effects and
preferred self-indructiond education methods)) The agency will train hedlthcare providers and
work with them to ensure they understiand how information about exposures will improve
patient care. Thiswill be accomplished through ATSDR' s partnering with existing locd/state
public hedth agencies and medical association programs.

The agency’ s new Case Studies in Environmental Medicine: lodine-131 Toxicity will be an
additiond resource for the training of hedthcare professonds. Implementation of training for
hedlthcare professonas will be coordinated through the HHES and the HCHP.

NIOSH Occupational Health Studies

* lonizing radiation and mortality among Hanford workers (HANF). The Universty of
North Caroling, under aNIOSH grant, is updating a mortality sudy of Hanford workers. The
sudy will reanayze cancer and noncancer mortdity from chronic, low-level externd radiation
exposure. New methods will be used to estimate doses previoudy assumed to be zero and to
account for the effects of internal dose.

* Multi-site case-control study of lung cancer and external ionizing radiation (LUNG).
This ongoing NIOSH case-control study combines worker information from multiple Stes,
including Hanford, to clarify the relationship between lung cancer and externd radiation
exposure.

* Multi-site leukemia case-control study (LCCS). Thisongoing NIOSH case-control study
combines worker information from multiple stes, including Hanford, to explore the relaionship
between externd radiation and leukemiarisk among 250 workers with leukemia compared to
amilar workers who do not have leukemia

DOE Epidemiologic Surveillance of Current Workers

DOE s epidemiologic surveillance assesses the overdl hedth of the current DOE work force a 14

DOE stes, including Hanford. The god isto identify groups of workersthat may be at increased

risk for occupation-reated injury and illness.

DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers. There are two projects at Hanford:
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» TheHanford Building Trades Medica Screening Program, led by the Center to Protect
Workers Rights, offers medical screening to former building trades (construction) workers
who may be at risk due to work-related exposures.

» TheMedicd Survellance for Former Hanford Production Workers project, administered by
the University of Washington, offers former production workers and other nonconstruction
workers from Hanford medica screening for beryllium, asbestos, and noise.

Issues Needing Attention at the Hanford Nuclear Reservation
The following issues need to be addressed in order to obtain more information:

» Theimpact of the Columbia River pathway on the hedth of Native Americans and others who
may have extensvely used the River needs to be evauated.

* Thenaturd higtory of thyroid abnormalities needs to be researched.

* Non-thyroid conditions potentially related to 1-131 releases need to be andlyzed. Direction for
future community epidemiologica studies may be identified through the I-131 registry when it is
fully implemented and funded.

* A federaly funded medical monitoring program was recommended by HHES. The ATSDR
medical monitoring program is deferred, pending funding.

Proposed Activities at the Hanford Nuclear Reservation
Ongoing Activities

The agencies propose to continue the previoudy listed projects aready underway. Ongoing
projectsinclude the following:

ATSDR Public Hedlth Assessment

Hanford Hedlth Effects Subcommittee FACA

ATSDR tribd grants

ATSDR Birth Cohort Study

ATSDR Columbia River assessment for possible medica monitoring
ATSDR Hanford Community Hedlth Project

ATSDR Case Sudies in Environmental Medicine: lodine-131 Toxicity
ATSDR hedth education and promotion

NCEH followup to hot particle report

NCEH web-based IDA project

NIOSH multi-site studies of Chemical Laboratory Workers
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NIOSH Leukemia Case Control Study
NIOSH Lung Cancer Case Control Study.



New Activities for FY 2003—-2008

Thyroid Stimulating Hormone (TSH) Study. ATSDR is proposing the evaduation of thyroid
function in people exposed as children to past releases of iodine-131 from the Hanford Nuclear
Reservation. 1n 1999, while reviewing the draft findings from the Hanford Thyroid Disease
Study, an expert panel of the Indtitute of Medicine (IOM) noted that the medicd literature
supports the relationship between iodine-131 exposure and occurrence of thyroid cancer,
hypothyroidism and other thyroid conditions. 1n 1998, the American College of Physciansand
American Society of Internd Medicine recommended that screening be provided to dl women
older than 50 years of age for unsuspected but overt hyper-and hypothyroidism using the
sengtive TSH test. In 2000, the American Thyroid Association recommended that screening
with sengtive TSH be provided to dl individuas 35 years of age or older and that these
individuds be retested every 5 years.

ATSDR egtimates that approximately 14,000 individuas received sufficient exposure to iodine-
131 releases from Hanford between 1945 and 1951 to put them at increased risk of developing
thyroid disease later in life. We, therefore, plan to offer TSH testing to as many of these
individuas as possible. TSH testing isa smple and safe blood test that can be performed in
any doctors office, laboratory or hospital. Those found to have an abnorma TSH leve will be
referred to gppropriate medica specidists for diagnosis and treetment. The ATSDR program
will offer TSH testing and referrd services only.

ATSDR Hanford Tracing. About 14,000 children who lived in areas downwind
(Adams, Franklin and Benton Counties) of Hanford from 1945-1951 received the highest
exposure to iodine-131. They were exposed primarily by drinking contaminated milk.
Previoudy, gpproximately 6,000 of the 14,000 children were traced. This project will
attempit to trace or locate the 8,000 that have not been previoudly traced or located.
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ldaho National Engineering and Environmental Laboratory
(INEEL)
ldaho Falls, Idaho

Background

The Idaho Nationa Engineering and Environmenta Laboratory (INEEL) is on the upper Snake River
Plain in the Arco Desart in southeastern ldaho, 4,900 feet above sealevel. The 890-square mile Site
gpans Butte, Bingham, Bonneville, Clark, and Jefferson Counties.

The Federa Government used the site in the 1940s as a gunnery test range. In 1949, the Atomic
Energy Commission designated the Site as the National Reactor Testing Station. 1ts misson wasto
develop and test nuclear reactors and related facilities. The first nuclear fuel was brought to the site in
1951, and radioactive waste disposa and storage began in 1954. There are eight mgor facilities a the
gtein Scoville, with officesin Idaho Fdls.

Current programs include providing test irradiation services and radioisotope production for medica
and commercid uses at the Advanced Test Reactor; processing radioactive wastes into solid form and
gtoring them at the Idaho Nuclear Technology and Engineering Center; conducting light water-reactor
safety testing and research; toring, processing, and monitoring radioactive wastes, and conducting
environmenta restoration. The Nava Reactors Program is dso located at the Site.

The community and INEEL workers are concerned about the potential hedlth effects caused by
releases of nitric oxides or radioactive fisson products to the air from various facilities. They aredso
concerned about the potentia for groundwater contamination, increased cancer incidence, and potential

beryllium exposure,
Past Activities at INEEL
Off-Site Contamination

* In 1991, INEEL completed a 3-year effort to evaluate historical releases of radioactive
materids and potentid doses to a hypothetica individua who may have resided at an off-gte
location with the highest concentration of airborne radionuclides (less sgnificant pathways to
off-gte radiation doses were not fully evaluated). Airborne releases were highest from 1955
through 1965. The most important radionuclides were iodine-129 and -131, cesum-137,
grontium-90, and noble gases including krypton-88. The body organs receiving the highest
doses were the thyroid and skin. However, the eva uation found that “ radiation doses from
arborne releases over the operating history of the INEEL were small compared to doses from
natural background radiation” and “the largest radiation doses were calculated for an infant in
1956 when the effective dose equivaent from operationa and episodic releases was estimated
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to be 61 mrem.” Intha year dosesto infants, the most sensitive population, were twice as high
as dosesto adults.

The 1daho Department of Health and Welfare formed the Dose Evauation Review and
Assessment Advisory Pand to review the 1991 Higtorical Dose Evauation and to make
recommendations for future work. The advisory panel published itsfindingsin 1993 and
concluded that the following recommendations for future activities to reconstruct doses from
toxic exposures to workers and members of the public potentidly affected by INEEL should be
implemented:

 Independent collection and verification of data;

«  Comparisons between modeled and monitored data;

« Rigorous uncertainty anayses,

«  Qudity assurance program for al data collection and anayss,

« Doserecongruction for al exposure pathways,

« Doserecongruction for both radiation and chemica exposure; and
« Future sudies to include full public participation.

NCEH and its contractors located and catal ogued several thousand documents, which may
potentidly be used to calculate the extent of releases and exposures to the public. This
document review dtarted the INEEL dose reconstruction project.

Community Health Studies and Activities

The Idaho Divison of Environmental Quality INEEL Oversght Committee maintains monitoring
gations around INEEL and frequently analyzes air, soil, and water samples around the
[aboratory.

In response to community concerns about abrain cancer clugter, the Idaho Divison of Hedlth
(IDH) conducted a Public Hedlth Brain Cancer Study. The study evauated people in Six
southeastern Idaho counties (including Moreland) who were diagnosed with brain cancer
between 1978 and 1994. IDH found a high rate of brain cancer in the most recent data.
However, the cancer cases could not be traced to a common event and therefore could not be
associated with asingular cause. 1DH presented the results of the study to the Idaho Hedlth
Effects Subcommittee in December 1997.

The Idaho Department of Hedlth and Welfare reviewed cancer morbidity and mortality datain
Clark and Minidoka, two counties near INEEL. Clark County lies northeast of INEEL, and
Minidoka County is southwest of INEEL. Cancer death rates were examined for 1950-1989,
and cancer incidence rates were examined for 1978-1987 to determine if any sgnificant trends
in cancer morbidity and mortality could be observed in these counties compared with the Sate.
No satisticaly sgnificant differencesin age- and sex-adjusted death rates were observed in
either county. However, when cancer incidence data were considered, the overall cancer
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incidence rate in Clark County was higher than expected based on the state rate for femade
breast cancer and lip cancer.

Jablon et d. (JAMA, 1991:1403-1408) examined cancer mortdity in populations living near
nuclear facilitiesin the United States, including INEEL. Cancer mortdity ratesin 107 counties
near 62 nuclear facilities were compared with cancer mortality rates in control counties that
were not near nuclear facilities. Rates were compared for 1950-1984. Cancer mortality for
Bingham, Butte, and Jefferson Counties, where INEEL is located, was compared with nine
control counties with smilar demographic characterigics in the same region. No generd
association was detected between residence in a county with anuclear facility and death
attributable to leukemia or any other form of cancer. Interpretation of the study results was
limited by the study's ecological gpproach in which the exposures of individuas are not known.

NCEH evaluation of health effects subcommittees. NCEH, ATSDR, and subcommittee
members evauated the hedlth effects subcommittees, including the INEEL subcommittee, to
determine how well the partnerships between agencies and subcommittees are working and
how to improve stakeholder involvement through the subcommittee process.

Studies of the Health of INEEL Workers

A study of the potentia association between paterna exposure to ionizing radiation and risk of
childhood cancer found no link between brain cancer or leukemia and paterna employment at
INEEL. Children whose fathers worked at Hanford were more likely to get centrd nervous
system cancer than children whose fathers worked at other sites, including INEEL, but this
finding was based on smdl numbers and was not datidticaly sgnificant.

Prevention of stress and health consequences of downsizing (STDN). The effects of
downsizing on organizationa climate, worker hedlth, and performance were sudied a severd
DOE stes, including INEEL. Data gathering included interviews, workplace observations,
employee discussion groups, an employee survey distributed to more than 10,500 employees,
and ahigtoricd record review. Researchers identified opportunities to reduce job stress that
could lead to improved employee health and organizationa well-being. Suggested intervention
strategies were proposed for further research.

Exposur e assessment of hazar dous waste, decontamination and decommissioning,
cleanup workers (HAWW). Feashility sudies at seven DOE sites, including INEEL,
determined that the availability of recordsto identify workers and their primary activities,
exposures, work histories, and medica information varied sgnificantly from steto ste. The
necessary information to conduct exposure assessment, hazard surveillance, or epidemiology
studies of remediation workersis currently not readily available. Within Stes, data sysems are
fragmented and data management is incongstent in the current environment of decentralized
management and increased subcontracting.
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Current Activities at INEEL

Community Involvement

INEEL Health Effects Subcommittee (HES). ATSDR and NCEH will continue to work
with the INEEL HES, which serves as avehicle for the public and tribd nations to express
concerns and provide advice and recommendations on the agencies public hedth activities and
research at INEEL.

NCEH evaluation of health effects subcommittees. NCEH, ATSDR, and subcommittee
members are eva uating the hedlth effects subcommittees, including the INEEL subcommittee,
to determine how well the partnerships between agencies and subcommittees are working and
how to improve stakeholder involvement through the subcommittee process. The INEEL
subcommittee has formed aworking group to develop recommendations for implementing the
evauation findings.

Off-Site Contamination

NCEH dosereconstruction. NCEH has completed a screening analysis of releases
identified by the INEEL Environmental Dose Reconstruction document search to determine
which contaminants and exposure pathway's have the highest potentid for affecting the public.
The Risk Assessment Corporation (RAC) completed prioritization of radionuclide releases
from INEEL and presented find results at the November 2002 meeting of the INEEL HES
meeting. Sanford Cohen and Associatesis the contractor conducting the current work,
PHASE II, a INEEL. They are doing a dose reconstruction on two sources, the Aircraft
Nuclear Propulsion Program (ANP) Initid Engine Test (IET) series and the Idaho Chemical
Processing Plant (ICPP). CDC has approved their research protocol, and they will present
ther findings to the INEEL HES.

ATSDR public health assessment. ATSDR continues to work on the public hedth
assessment for INEEL, including evauating past, present, and future exposure pathways.
ATSDR health education and promotion. ATSDR continues to develop hedlth education
programs for hedlthcare providers and the potentidly affected community. ATSDRis
collaborating with the INEEL HES, other federd and state public hedth agencies, and
community partnersto carry out hedlth education activities. An INEEL HES Hedlth Education
Working Group (working within the Education and Outreach Working Group) has been
formed to identify and prioritize the communities potentidly affected by INEEL and to design a
drategy to develop hedlth education activities specific to those communities. The working
group is currently reviewing the heath education needs assessment, which will enable ATSDR
to formul ate specific hedth education programs for communities and their healthcare providers.
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ATSDR and the INEEL Hedlth Education Working Group are dso planning public availability
sessionsin anticipation of the release of the Public Hedth Assessment, aswell as other
community activities to promote ATSDR hedlth education activities at the Site.

Community Health Studies and Activities

* ATSDR health studies. The Idaho Department of Hedth is studying the prevaence of brain
cancer. HHS reviewed the questionnaire that was being used by Idaho before the study began.
ATSDR might be asked to review the completed study.

NIOSH Occupational Health Studies

» Cohort mortality sudy of Idaho National Engineering and Environmental L aboratory
(INEEL). The mortality experience of INEEL workers has not been previoudy studied.
NIOSH is conducting a mortaity study of over 70,000 INEEL workers. Worker exposures to
externd ionizing radiation and a variety of chemicals are being eva uated.

* International collaborative study of nuclear industry workers (IARC). NIOSH
contributed data from the INEEL study cohort to an internationd collaborative sudy of nuclear
workersin 17 countries. This study, sponsored by the Internationad Agency for Research on
Cancer, isthe largest cancer mortdity study of nuclear workers.

* Multi-site case-control study of lung cancer and external ionizing radiation (LUNG).
Thisongoing NIOSH case-control study combines worker information from multiple Stes,
including INEEL, to darify the relationship between lung cancer and externd radiation
exposure.

DOE Epidemiologic Surveillance of Current Workers

DOE's epidemiologic surveillance assesses the overal hedth of the current DOE work force at 14
DOE stes, including INEEL. The god isto identify groups of workers that may be at increased
risk for occupation-related injury and illness.

DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers. Thereis one ongoing project.
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*  The Paper, Allied-Indugtrid, Chemicd and Energy Workers Internationd Union's (PACE)
Worker Hedlth Protection Program offers medical screening to former production workers.
Issues Needing Attention at INEEL
Depending on the results of the environmental dose recongtruction, a determination may need to be
made on the potential hedlth effects that might result from past exposures to chemicas and
radionuclides released from the Site to the surrounding communities.
Proposed Activities at INEEL
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway.

New Activities for FY 2003—-2008

No new activities are proposed &t thistime.
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Laboratory for Energy-Related Health Research (LEHR)
Davis, California

Background

The Laboratory for Energy-Related Health Research (LEHR) was a DOE research facility, located on
property owned by the University of Cdiforniaat Davis (UCD), in Solano County, in the city limits of
Davis, Cdifornia DOE and its predecessor, the Atomic Energy Commission (AEC), funded the
[aboratory primarily to investigate the long-term effects of low levels of radium-226 (Ra-226) and
grontium-90 in beagles.

The 15-acre Steis near existing UCD landfills, and a portion of the dog pen areawas built over a part
of the landfills. Themain UCD campus lies north of the Site, and the property west, south, and east of
the siteisused for farming. The south fork of Putah Creek flows east gpproximately 250 feet from the
southern boundary of the site. Today, UCD operates the Indtitute of Toxicology and Environmental
Hedth a the site.

Anima wastes generated during LEHR activities were placed in holding tanks, trenches, boreholes, and
the UCD landfills near the LEHR anima pens and laboratories. Restoration of the Site, including the
remova of some buildings, cages, and the contents of waste tanks, began in 1990. Generdly, DOE is
responsible for cleanup of ste soils and UCD isresponsible for cleanup of groundwater.

Past Activities at LEHR

Off-Site Contamination

* Inadtesummary document, ATSDR identified the following public hedth concerns. nitrate and
organic chemicasin groundwater, and potentialy contaminated fish in Putah Creek.

» Putah Creek fish were collected and tested for potential mercury and lead contamination.
ATSDR concluded that elevated levels of mercury in large-mouth bass are a public hedth
hazard to fetuses and nursing infants whose mothers eat large-mouth bass from the creek.

* Yolo County sponsored a Putah and Cache Creek Ecotoxicity Project which was conducted
by the Central Vadley Regiona Water Qudlity Control Board. The Cache Creek and Putah
Creek Water sheds Toxicity Monitoring Results: 1998-1999 Final Report was released on
November 30, 2000.
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Community Health Studies and Activities

No studies on the hedlth of resdents living near the [aboratory exig.

Studies of the Health of LEHR Workers

No studies on the hedlth of LEHR workers exist.

Current Activities at LEHR

Off-Site Contamination

ATSDR public health assessment. ATSDR is conducting a public hedth assessment of the
Ste to assess the public health impact of off-gte releases of hazardous and radioactive
materias. Thefindings of the past hedth consultations will be incorporated into a public hedlth
assessment document that will address al exposure pathways for the site. The document will
address the Site' simpact on Putah Creek water quaity and health implications on the residents
who eat the Putah Creek fish and who use the creek for recreation. The document will also
address community concerns, including, mercury contamination, and biocaccumulation of
chlorinated hydrocarbons, pesticides, dioxins, and polychlorinated biphenyls.

Community Health Studies and Activities

The Cdifornia Department of Hedlth Services (CDHS), Environmenta Health Investigations
Branch, through a cooperative agreement with ATSDR, prepared a hedlth consultation and a
fact sheet on nitrate in drinking water, which were distributed to the community surrounding the
Ste and to other areas of the Sate.

ATSDR health education and promotion. ATSDR will determine its community
involvement and hedlth education activities based on the findings and recommendations from the
draft public health assessment and comments received from community residents during the
public comment release period. These activities could include holding a public availability
session for residents impacted by the LEHR and developing community hedth educationd
materias which may include fact sheets, educationd brochures, and document summaries.

Occupational Health Studies

No occupationd hedlth studies currently exigt for the Ste.
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Issues Needing Attention at LEHR

As the public health assessment for the Site continues, specific data gaps will be identified for which
agencies will develop proposed activities,

Proposed Activities at LEHR
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway.
New Activities for FY 2003-2008

No new activities are proposed &t thistime.



Lawrence Livermore National Laboratory (LLNL)
Livermore, California

Background

The Lawrence Livermore Nationa Laboratory (LLNL) Ste condsts of two separate parcels. the main
dgteand Site 300. The 826-acre main siteislocated in the flat land of the Livermore-Amador Valley in
Alameda County, on the eastern edge of the city of Livermore, approximately 40 miles east of San
Francisco, Cdifornia. Site 300 is gpproximately 15 miles east of the main site and occupies
gpproximately 7,000 acres in Alameda and San Joaguin Counties. The terrain consists of rolling hills
and canyons at elevations ranging from 525 to 1,750 feet above sealevd.

In 1942, the land was converted from agriculturd use to anavd flight training base and aircraft
assembly and repair facility. Since 1951, the Site has been an active, multi-program research facility
operated by the University of Cdiforniafor DOE. The laboratory’s mission is research and education
in defense, biomedicine, energy, magnetic fusion, lasers, and the environment.

A number of operations at LLNL handle or generate hazardous materids, radioactive wastes, and
mixed wagtes. Activities from naval operations prior to 1951 and activities from LLNL since that time
have resulted in on- and off-gte contamination and potentia exposure to both workers and local
residents.

Locd resdents are particularly concerned about radiologica contamination in parks and other public
areasin and around Livermore. Additional community concerns include (1) the contamination of
municipa and resdentid water supplies; (2) air releases of tritium, depleted uranium, and beryllium
during non-nuclear testing of weapons systems at Ste 300; (3) air releases of radioactive and hazardous
materids from the main Ste, especidly tritium; (4) water contamination by tritium a ste 300; (5)
plutonium-239 in municipa sawage dudge that was distributed to municipa and private users as a ol
amendment; (6) radiologica measurements in sewage effluent and dudge from Pleasanton’s Sunol
Avenue sewage trestment plant; and (7) the hedlth impacts, including cancer, noncancer diseases, and
developmentd disabilities.

Past Activities at LLNL
Off-Site Contamination

* In September 1984, CDHS issued an Order for Compliance to LLNL to provide aternative
water supplies to resdents west of the facility whose wells had been contaminated by
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hazardous substances from the ste. The order adso directed LLNL to conduct a groundwater
invedtigation.

In November 1985, the Cdifornia Regiond Water Quality Control Board issued an order
directing LLNL to investigate and clean up the on- and off-gte groundwater contamination.
LLNL began investigating the source and the vertical and laterd extent of the contamination of
s0il and groundwater.

In 1986, a plume of groundwater contaminated with volatile organic compounds, including
tetrachl oroethylene, was found to have migrated 3,600 feet west of the main Ste. Sampling of
water from monitoring wells a the main ste found contamination by tetrachloroethylene,
trans-1,2-dichloroethylene, and trichloroethylene. Soil on the Site was dso contaminated.

CDHS, under a cooperative agreement with ATSDR, prepared a hedlth consultation which
concluded that public water supplies near the main Site have not been impacted by groundwater
contamination from the site. CDHS dso identified private water wells that may be impacted by
groundwater contamination from the main site and recommended that ATSDR evauate them
further. Subsequent investigation conducted by CDHS determined that dl potentidly impacted
private off-ste water wells have been seded and abandoned by LLNL following State of
Cdiforniarules and regulations. Therefore, thereis no threat to human health from these wells.

CDHS consultation. 1n 1998, CDHS, under a cooperative agreement with ATSDR,
prepared a health consultation addressing plutonium in Big Trees Park in Livermore.
Plutonium-239 in surface soilsin the park was at levels that do not pose a public hedth hazard.
The consultation identified possible pathways for contamination of the park, including aerid
digpersion, sediment distribution from an adjacent creek channd, and use of contaminated
sewage dudge asfill materid. DOE conducted additiona soil sampling for plutonium in the
park. ATSDR evauated these data to determine the (1) health impacts to park users, (2)
digribution of plutonium within the park, and (3) pathways by which contamination may have
reached the park. ATSDR has incorporated the findings into an addendum to the 1998 hedlth
consultation.

ATSDR expert panel and health consultation on tritium releases. In response to
community concerns about the effect of organicaly bound tritium on total tritium doses, ATSDR
convened apand of tritium experts and Ste and community representatives to evauate
cumulative tritium doses. In July 2001, ATSDR released the pand report and ATSDR's
summary of the report as a public health consultation.
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Community Health Studies and Activities

In 21995 health study, CDHS, with assistance from CDC, investigated the 1960-1991 cancer
incidence for children and young adults who lived in Livermore. CDHS reported an eevated
rate of melanoma when compared to ratesin Alameda County.

In 1996, in response to community concerns about devated cancer rates in the Livermore ares,
CDHS, with assistance from CDC, assessed the 1988-1993 incidence of invasive cancersin
residents of eight census tracts that include Livermore and the surrounding area. The incidence
of cancers was not found to be elevated among these residents compared to the rates of Bay
Arearesdents. The incidence of melanoma was elevated in one tract located west of the main
gte, dthough the eevation was not Satidicaly sgnificant.

In March 1999, the Cdifornia Birth Defects Monitoring Program (CBDMP) examined birth
defects in zip codes 94550 and 94551 around Livermore for 1983-1989 (the only years that
CBDMP operated in Alameda County). CBDMP found no evidence of increased rates of
birth defects among people living around Livermore.

Studies of the Health of LLNL Workers

In 1980 and 1982, CDHS determined that the incidence of malignant melanoma was higher for
LLNL employees than for the population of the region. For the 19 cases diagnosed from 1972
to 1977, work involving expasure to ionizing radiation was not associated with a diagnosis of
melanoma; however, working as achemist was. In 1984, based on areview of records for
persons with and without melanoma, occupationa factors were reaffirmed as being associated
with melanomarisk. Later, when theincidence rates for LLNL workers were calculated for
1969-1980, higher rates were found for cancers, in addition to maignant melanoma. The
incidence rates for sdivary gland cancer and rectd cancer among femae [aboratory workers
were above the rates for the region. For male laboratory workers, other nervous system
tumors, excluding brain tumors, were higher than expected.

Thirty-one laboratory workers with malignant melanoma and a control group were interviewed
about persond and occupationa factors that might be associated with the disease. The
following factors were more common than expected among persons with maignant me anoma:
(1) exposure to radioactive materids; (2) work at Site 300;

(3) exposure to volatile photographic chemicds; (4) participation at the Pacific Test Site; and
(5) chemigt duties. The most recent interview study of 69 cases and an equa number of
controls found that differencesin persond factors, genetics, and recreationa use of the
outdoors were congstent with whet is known about maignant melanoma of the skin. Only
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occupationa exposure to dcohols, out of 39 industrid exposures examined, was more common
among persons with melanoma.

Studies of the microscopic features of the melanoma tumorsindicated that the tumor thickness
for [aboratory workers was sgnificantly less than for individuals who did not work a LLNL, up
to the time when the concern became public in 1977. These data were taken as evidence of
earlier detection of tumorsat LLNL. A grester proportion of workers hired before 1962, who
were engineers, particularly dectrica engineers, had dark moles or pigmented nevi that are
associated with a high risk of maignant melanoma.

Current Activities at LLNL

Community Involvement

ATSDR siteteam. ATSDR, with assstance from CDHS, established a Site team, which
included representatives from the community, local and nationa interest groups, and locd,
State, and Federd Government Agencies, to identify issues and set prioritiesin the ATSDR
public heglth assessment process. ATSDR conducts meetings of the site team and provides
written updates in the intervas between the team’s meetings. Meetings are held in the evening
and are open to the public, and some Ste team meetings have had as many as 100 personsin
attendance.

Through its Site team meetings, ATSDR provides information on exposure and hedlth issues of
interest to team members, including basic information about radiation exposures and hedlth
effects. ATSDR dso provides public hedth statements on plutonium, uranium, and
trichloroethylene.

Off-Site Contamination

ATSDR public health assessments. ATSDR is conducting public health assessments of the
main site and Site 300 to evauate the public health impact of off-gte releases of hazardous and
radioactive materids. Issues of sgnificant community concern have been addressed as a series
of hedth consultations or public hedth assessments. The findings from those issue-specific
evauaionswill be summarized in apublic hedth assessment document that will integrate dl
exposure pathways for the gite.

In 2002, ATSDR released two public hedth assessments. The assessments addressed: (1)
past accidenta tritium releases (May 24, 2002); and (2) past plutonium releases to the city of
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Livermore sawer system (December 4, 2002). Both assessments concluded that although the
rel eases caused contamination, they did not cause a hedlth problem.

Under a cooperative agreement with ATSDR, CDHS issued two hedth consultations for public

comment. One consultation summarized community hedth concerns and the other reviewed
avalable hedth studies.

Community Health Studies and Activities

* ATSDR health education and promotion. Upon completion of the public health assessmernt,
ATSDR will conduct a health education needs assessment in consultation with community
organizations and appropriate Sate agencies to assess hedth education needs for the
community and healthcare professonas. On the basis of this needs assessment, ATSDR will
develop a program to regularly provide information and training that will enable hedthcare
providers to take an exposure history and promote behaviora changes that will be hedth-
protective.

DOE Epidemiologic Surveillance of Current Workers
DOE's epidemiologic surveillance assesses the overal health of the current DOE workforce at 14
DOE stes, including LLNL. The god isto identify groups of workers that may be at increased risk
for occupation-related injury and illness.

Issues Needing Attention at LLNL
Asthe public hedlth assessment and the epidemiologic surveillance program for the LLNL Sites
continue, specific data gaps will beidentified. The agencies will develop proposed activities to
address these data gaps.

Proposed Activities at LLNL
Ongoing Activities
The agencies propose to continue the previoudy listed projects.

New Activities for FY 2003-2008

No new activities are proposed at thistime.
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Los Alamos National Laboratory (LANL)
Los Alamos, New Mexico

Background

The Los Alamos Nationd Laboratory (LANL) comprises about 43 square miles (27,500 acres) in Los
Alamos and Santa Fe Counties, New Mexico. It is situated on avolcanic plateau composed of a
number of mesas separated by steeply doped and deeply eroded drainage canyons oriented from west
to east. Thetown of Los Alamos had a population of approximately 19,000 people in 1990.
Albuguergue (60 miles south) and Santa Fe (25 miles southeast) are the closest metropolitan aress.
Severd Native American pueblos reside near the Site.

Public hedlth issues of concern include the potentia hedlth effects in the neighboring populations from
current and past releases of radioactive and hazardous materials. The mgjor source of current
radiological amospheric releasesis the Los Alamos Neutron Science Center, formerly known as the
Los Alamos Meson Physics Facility, which accounts for 95% of current air releases, primarily
radioactive gases. Other air releases come from incinerators which had been used from 1951 to the
early 1990s to recover plutonium, the Omega West Reactor which was defueled in 1993, the Chemical
and Metalurgica Research Building, located in Technicd Area 3 (TA), the HP Site (TA-33), and the
former DP site (TA-21).

Possible sources of groundwater contamination are the active waste disposd area (TA-54, AreaG);
firing Stesin Bayo Canyon (used during 1944-1962 and beyond), which included underground testing
and radioactive lanthanum (Rala) implosion tests releasing lanthanum-140 (La-140), strontium-90, and
depleted uranium; atmospheric tracking tests conducted in 1950 which released La-140; and outfall
pipes discharging |aboratory wastes and other liquid wastes directly to Acid and Pueblo canyons.
Mortandad Canyon received direct discharges of both hazardous and radioactive liquid wastes.

On May 4, 2000, the Nationa Park Serviceinitiated a planned burn of accumulated deadwood and
undergrowth in a 3000-acre area near Cerro Grande Peak in the Banddier National Monument. This
peek isdmost immediatdy due west of LANL. Asaresult of low humidity and high winds, the fire
spun out of control and burned alarger areathan originaly planned. Thefire was officidly declared out
of control on May 5, 2000, and declared fully contained on

June 6, 2000. The fire burned parts of the Banddier Nationa Monument, the Santa Fe Nationd
Forest, LANL, the Santa Clara Pueblo, private lands, and homesin the town of Los Alamos. Thefire
eventually burned between 43,000 and 48,000 acres and destroyed or damaged 235 residential
gructuresin the town of Los Alamos and 112 LANL buildings.
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Many of the peoplein the Los Alamos area are concerned about the possibility of radioactive and non-
radioactive hazardous materid releases from the fire burning through LANL. Thefire burned many
buildings on-gte, including saverd involved in the cregtion of the first atomic bombs. 1t aso burned
areas where radioactive materid or other hazardous materia had been disposed of during the operation
of LANL. In February 2001, the New Mexico Environment Department contracted with Risk
Assessment Corporation to independently evauate the immediate consequences and long-term impacts
of thefire. The evaluation will be completed in 2002. Draft reports are available on the internet Site of
the New Mexico Environmenta Department.

Past Activities at LANL

Off-Site Contamination

* ATSDR exposureinvestigation. Theinvestigation which sampled San lldefonso lands
adjacent to the laboratory, found devated levels of plutonium in surface water and devated
concentrations of plutonium-239 and cesum-137 in sediment. Although these levels were
higher than background levels, they are not at levels known to adversely affect public hedth.

* ATSDR health consultation on Acid Canyon. ATSDR determined thet levels of plutonium
in Acid Canyon were not a public hedlth hazard for recrestiond users.

* ATSDR health consultation on tritium in groundwater. Although tritium was detected in
groundwater wells, including monitoring wells, resdentia wels, and Los Alamos water supply
wells, ATSDR determined that the water in the wells was safe for drinking.

* ATSDR health consultation on nitratesin groundwater. ATSDR recommended
eliminating potentid exposure to nitrates for infants less than 4 months of age, asthey are the
most sengtive population.

Community Health Studies and Activities

* Inresponse to community concerns over a perceived excess of brain tumors and their
relationship to radiologic contaminants from LANL, the New Mexico Department of Hedlth,
with funding from DOE, reviewed cancer ratesin Los Alamos County. The 1993 hedlth sudy
determined that incidence of brain cancer was not eevated, but that the incidence of thyroid
cancer was devated beginning about 1980, with an excess incidence from 1988-1993, and a
decline theregfter. No single factor could explain the higher rates.

Further analyses of incidence and mortality data, and tumor characteristics were conducted for
eight specific cancer Stesor types. Rates generated for Los Alamos County and its census
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districts were based on avery smadl number of cases. Therefore, it could not be determined if
these ungtable rates reflected random variation or true trends in underlying cancer risk.

* |InFY 1997, ATSDR conducted a needs assessment for a number of communitiesin the Los

Alamos area. Based on the findings of the needs assessment, ATSDR, NCEH and NIOSH
have developed plans for conducting community involvement and heglth education activities.

* In September 1995, ATSDR sponsored aworkshop for pueblo and rural communities,
attended by about 60 people who received environmenta hedlth information on chemicad and
radiation exposure.

* NCEH community education through Rio Arriba partnership, University of
New Mexico. NCEH awarded a 3-year grant to the Rio Arriba Environmental Hedlth
Partnership at the University of New Mexico to conduct community education and training
related to environmental health research near LANL.

Studies of the Health of LANL Workers

*  The cause-specific mortdity ratesfor dl 15,727 LANL white male employees were Smilar to
the rates for the U.S. population through 1990. Positive trendsin the mortdity rate with
increasing externa radiation dose were reported for cancers of the brain and centra nervous
system, esophagus, and Hodgkin disease. There was an association between increasing doses
of externd radiaion and kidney cancer, as wdl as lymphocytic leukemia among workers who
were not exposed to plutonium. However, the mortdity rates were not elevated according to
datigtical tests.

* There were 5,424 Zia Company employees monitored for exposure to either plutonium or
externd ionizing radigtion. Mortdity was studied up to the end of 1984. Hispanic males had
high mortdity rates for somach cancer, dl injuries, dl accidents, and motor vehicle accidents.
Non-Hispanic maes had high mortdity rates from al causes, dl cancers, lung cancer, dl
circulatory diseases, and al respiratory diseases.

* A cohort of 224 employees a LANL and Zia Company with a 10 nanocurie or greater interna
deposition of plutonium was studied up to the end of 1980. Their mortaity experience was
compared to the U.S. population and to a group of workers not exposed to radiation. No
cause of desth was reported as higher than the comparison groups.

* Themortdity of 6,970 femalesworkers a LANL was studied up to the end of 1981. The
degth rate from suicide was higher among women monitored for radiation exposure than the
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comparable U.S. population rate. This finding was not related to duration of employment or
plutonium exposure.

A reported excess number of cases of skin cancer (maignant melanoma) among LLNL
employees motivated scientists to conduct asmilar investigation among LANL employees. No
excess skin cancer was detected among the 11,000 workers studied between 1969 and 1978.
Anindepth study of 15 LANL employees with skin cancer found no link between the cancer
and exposure to external radiation.

A multi-gte study of multiple myeloma (a blood cell cancer) reported that the myeloma degth
rate at LANL was not different from the U.S. population rate. However, externa radiation
exposures received at age 45 years or older were associated with a higher risk of dying from
myeloma

Prevention of stress and health consequences of downsizing (STDN). The effects of
downsizing on organizationa climate, worker hedlth, and performance were sudied a severd
DOE stes, including Los Alamos. Data gathering included interviews, workplace observations,
employee discusson groups, an employee survey distributed to more than 10,500 employees,
and ahigtoricd record review. Researchersidentified opportunities to reduce job stress that
could lead to improved employee health and organizationa well-being. Suggested intervention
strategies were proposed for further research.

Study of mortality among female nuclear workers (MAFN). A study of femae workers
from 12 DOE plants, including LANL, was combined in a cohort mortaity study, and risk
estimates were developed for exposure to ionizing radiation or to chemical hazards. For the
entire pooled cohort, mortaity from menta disorders, diseases of the genitourinary system, and
from ill-defined conditions was higher than expected. Externd ionizing radiation exposurein
these workers appeared to be associated with increased relative risk for leukemiaand, to a
lesser degree, with increased relative risks for all cancers combined and for breast cancer.

Hazard surveillance in the defense nuclear industry (HSDN). The University of
Cdlifornia developed an integrated gpproach to statistical exposure assessment models of
complex mixed exposures to chemica and biochemica agents. Asreported by the
investigators, the study identified gppropriate satistica tools for characterizing multiple
chemica agents, modeled pollutant concentration between source and worker, investigated
the application of biologic monitoring and biomarkers for hazard assessment, and examined
the assessment of risks from multiple exposures. The study findings were released by
NIOSH on September 24, 2002.



Current Activities at LANL

Community Involvement

ATSDR, NCEH, and NIOSH will continue to work with community-based organizations, such
as the Northern Pueblos Indtitute, the New Mexico Educational Opportunity Center, the Tribal
Environmenta Watch Alliance, the Rio Arriba Environmental Hedlth Partnership, the Eight
Northern Indian Pueblos Council, and the Los Alamos Citizens Advisory Board, to address
current progress and future plans.

Off-Site Contamination

NCEH historical document retrieval for dosereconstruction. NCEH hasinitiated this
project at LANL, which began in FY 1999, to |locate, copy, and eva uate documents that
contain information about historical chemicd or radionuclide releases from LANL to the
environment. ENSR Internationa, CDC's contractor, continues to identify documentsin
LANL repostories which would be relevant to dose reconstruction. Copies of declassified
documents are publicly available in the Zimmerman Library in Albuguerque, NM. The public
can examine titles and brief descriptions of these documents on the internet at
http://Aww2.cdc.gov/ncehvradiation/L ANL /default.htm  NCEH will work with Los Alamaos
stakeholders to determine if the information warrants an off-gte exposure assessment.

ATSDR public health assessment. ATSDR is conducting a public hedlth assessment to
determineif people are being exposed to hazardous substances and, if so, whether that
exposure is harmful and should be stopped or reduced. 1n 1999, ATSDR began eva uating
avallable environmenta information about the site, including groundwater, soil, and air data.
Thisinformation, together with the results of the ATSDR exposure investigation, will be used to
determine whether harmful exposures have occurred.

Community Health Studies and Activities

ATSDR health education and promotion. ATSDR provides support health education
activities through a cooperdtive agreement with the Association of Occupationa and
Environmentd Clinics (AOEC). These activities include both hedthcare provider education
and community health education. Under the AOEC cooperative agreement, the Community
Environmental Hedlth Program at the University of New Mexico Center for Population Hedlth
is developing environmentd hedlth training modules. The AOEC has completed three of the
provider education modules. Two more modules are currently being pilot tested.
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The Nationd Alliance for Higpanic Hedlth (the Alliance) has implemented the Nationd Hispanic
Environmental Hedlth Education Network (NHEHEN) with funding from ATSDR. The NHEHEN is
designed to increase knowledge about Hispanic children’s exposure to toxic substances among health
and human sarvice professonas within the Alliance' s network and to build the capacity of community-
basad organizations to develop and implement culturdly proficient environmenta education programs
for Higpanic families.

The following fact sheets were developed in response to requests for information from Hispanic
cdlersto the Nationd Higpanic Indoor Air Quality Help Line:
S Adhma

S Radon
S Second-Hand Smoke
S Allergies

The fact sheets are aso written in Spanish and posted on The Alliance website.

NIOSH Occupational Health Studies

* Leukemia case-control study (LCCS). Anongoing NIOSH leukemia case-control study
will combine worker information from severd DOE sites, including LANL. This sudy, the
largest of itskind, will examine the reationship between externd radiation and leukemiarisk
among 250 workers with leukemia compared with workers who do not have leukemia

DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers. Thereis one ongoing project at LANL.

»  The DOE-funded Former Workers Program project at LANL is administered by Johns
Hopkins Univerdity. This project offers medical screening to former LANL workers who may
be at risk from occupationd exposures to beryllium, asbestos, solvents, radiation, lead, and
noise.

DOE EPIDEMIOLOGIC SURVEILLANCE OF CURRENT WORKERS
DOE' s epidemiologic surveillance assesses the overal hedlth of the current DOE workforce at 14

DOE stes, including LANL. The god isto identify groups of workersthat may be at increased risk
for occupation-reated injury and illness.
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Issues Needing Attention at LANL

The following issues need to be addressed:

» Theincreased rates of cases of thyroid and other cancers seen during the 1980s and the
subsequent decrease in those rates need to be explained.

»  Concerns about benign thyroid condition in communities & large, and specificaly among
residents of the pueblos, need to be addressed.

*  Soil exposure pathways need to be reviewed.

* An apparent clugter (four confirmed cases) of lelomyosarcomain Los Alamaos needs to be
investigated.

» Concerns about air pathways associated with the incinerator, including historical concentrations
of dioxin need to be addressed.

Proposed Activities at LANL
Ongoing Activities
The agencies propose to continue the previoudy listed projects aready underway.
New Activities for FY 2003-2008

ATSDR health studies. Hedth studies will be determined based on the findings of the public
health assessment.
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Mallinckrodt Plant
St. Louis, Missouri

Background

The 45-acre Mdlinckrodt Plant is located in an industrial area on the eastern border of St. Louis,
gpproximately 300 feet west of the Mississppi River. The property is owned and operated by
Malinckrodt, Inc. (formerly Mallinckrodt Chemica Works).

From 1942 to 1957, under contracts with the Manhattan Engineer Digtrict (MED) and the AEC, the
gte processed various forms of uranium compounds for machining and for recovery of uranium metd.
In 1946, the manufacture of uranium dioxide from pitchblende ore began a a newly constructed plant.
The pitchblende ore was acquired from the African Metas Company. Because this company retained
ownership of the radium content of the ore, radium-226 and its daughter products had to be extracted
aong with the lead content.  The radium and lead were precipitated, and the precipitate was stored at
the Lake Ontario Ordnance Works in Lewiston, New Y ork, and the Feed Materia Production Center
in Ferndd, Ohio.

Mallinckrodt now owns the buildings formerly used under the AEC contract. At the time of the
MED/AEC operations, the plants were owned by Mdlinckrodt and/or leased by AEC. Certain
buildings in those plants were aso constructed for and owned by AEC. From 1942 through 1945,
uranium processing was conducted at Plants 1, 2, and 4. In 1945, operations a Plant 2 were
terminated. Some uranium metalurgical research continued at Plant 4 through 1956. From 1945 to
1957, uranium concentrate or ore was processed in buildings at Destrehan Street (Plants 6, 6E, and 7).
All uranium extraction operations at the Destrehan Street |ocation ceased in 1957.

Past Activities at Mallinckrodt

Studies of the Health of Mallinckrodt Workers

* A study conducted by Oak Ridge Associated Universities (Dupree et d., 1995), under contract
to DOE Office of Energy Research, examined the relationship between uranium dust exposure
and lung cancer mortality among workers employed in four uranium processing or fabrication
operations located in Missouri, Ohio, and Tennessee. This study included the Mallinckrodt
facility. A tota of 787 cases wereidentified. Odds ratios for lung cancer mortdity for seven
cumulative interna dose groups did not demondtrate increasing risk with increasing dose.
However, there was a suggestion of an exposure effect for workers hired a age 45 years or
older. Further andysesfor cumulative externd dose and exposures to thorium, radium, and

58



radon did not reved any datistically significant association between exposure and increased
risk, nor did categorizing workers by facility.

The study results were published in the journd Epidemiology (Dupree EA, Watkins JP, Ingle
JN, Walace PW, West CM, Tankerdy WG (1995). Uranium dust exposure and lung cancer
risk in four uranium processing operations. Epidemiology 6(4): 370-375).

* A study conducted by Oak Ridge Associated Universties (Dupree-Ellis et d., 2000), under
contract to NIOSH, investigated the mortality in a cohort of 2,514 white maes employed at
Mallinckrodt between 1942 and 1966 to evaluate: (1) mortality compared to the U.S.
population, and (2) the relationship between externd ionizing radiation and cancer and other
diseases of the respiratory, digestive, genitourinary, and lymphatic sysems. A totd of 1,013
deaths occurred among this cohort through 1993. For dl causes of death, fewer white male
workers died than would be expected based on the U.S. white male population (SVIR = 0.90,
95% Cl =0.85-0.96). The SMR for al cancer deaths was devated but not statistically
significant (SMR = 1.05, 95% Cl = 0.93-1.17) as was chronic nephritis (SMR = 1.88, 95%
Cl =0.75-3.81).

The study results were published asfollows. (1) Dupree-Ellis E, Watkins JP, Ingle N, Phillips
JA (1998). External radiation exposure and mortality among a cohort of uranium
processing workers. Oak Ridge, TN: Oak Ridge Associated Universities; (HHS Contract
#200-93-2695, Find Report.) Available from the Nationd Ingtitute for Occupationa Safety
and Hedth/Hed th-related Energy Research Branch, Cincinnati, OH, (26 pg.) and (2) Dupree-
EllisE, Watkins JP, Ingle JN, Phillips JA (2000). Externd radiation exposure and mortdity in a
cohort of uranium processing workers. Am Epidemiol 152:91-95.
Current Activities at Mallinckrodt
No studies are currently being conducted in populations near the Site.
Issues Needing Attention at Mallinckrodt
No additional issues have emerged.

Proposed Activities at Mallinckrodt

New Activities for FY 2003—-2008

59



NIOSH Occupational Health Studies (2005-2006) M allinckr odt Exposur e Assessment
Study (MALN). Further investigetion of this important uranium exposure cohort is anticipated to
more fully characterize interna exposures, such as radium, radon, and uranium that were
encountered by the workers at thisfacility. Study deferred from 2004-2005 to 2005-2006.
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Middlesex Sampling Plant (MSP)
Middlesex, New Jersey

Background

The Middlesex Sampling Plant (MSP) islocated in the Borough of Middlesex, New Jersey. The plant
isin the Raritan River drainage basin, and runoff from the site flows south into the Raritan River through
aseries of ditches, streams, and brooks.

From 1943 to 1967, M SP was the entry point for African uranium, thorium, and beryllium ores. These
ores, imported for use in the nation’ s early atomic energy program, were tested at MSP and then
shipped to other Sitesfor processing. Traces of radioactive material were carried over the years by
wind and rain to neighboring properties. From 1967 to 1979, the Ste was used asaU.S. Marine
Corps Reserve training center.

In 1980, the site became part of the DOE Formerly Utilized Sites Remedia Action Program
(FUSRAP). In February 1999, MSP was listed on the Environmental Protection Agency’s Nationa
Priorities Ligt, after uranium was detected in the stream aong the site boundary. On-sSite groundwater
is contaminated with arsenic, chromium, lead, manganese, and uranium.

Over the years, the buildings and soil of the M SP property and the soil of other nearby properties were
contaminated with elevated levels of radioactive hazardous substances. A sgnificant portion of the
plant property is covered by contaminated soil that extends to depths of nearly 5 feet. During a 1948
regrading of the Ste, some of this contaminated soil was sent to the Middlesex Municipad Landfill and to
two other properties nearby.

Excavation of radioactive materid from the Middlesex Municipd Landfill was completed in 1986. The
materid was stored at MSP until 1998, when it was shipped to an off-dte hazardous waste landfill.

Past Activities at MSP
Off-Site Contamination
*  During 1980 and 1981, DOE cleaned up the sSite and 33 nearby properties.  Approximately
58,800 cubic yards of radioactively contaminated soil was excavated and placed in two

covered interim storage pilesat MSP. In 1998 and 1999, the Army Corps of Engineers
removed both storage piles and transported them to permitted hazardous materias landfills.
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Community Health Studies and Activities

In December 1999, ATSDR sent letters to the 5,000 homes and businesses within a 1-mile
radius of the Steinforming resdents of ATSDR's activity &t the Ste and requesting community
membersto inform ATSDR of any concerns they may have about possible adverse hedth
effectsrelaing to MSP. ATSDR heard from more than 175 residents. A mgor concern was
potentia groundwater contamination.

In February—April 2000, ATSDR conducted an exposure investigation to determineif off-gte
groundwater used as drinking water was contaminated. ATSDR sampled water from 17
residences near M SP for the contaminants found in on-sSite groundweter (arsenic, chromium,
lead, manganese, and uranium). The water in some of the resdentid wells was contaminated,
but ATSDR concluded that the current contamination levels would not cause adverse hedlth
effects.

ATSDR public health assessment. On April 15, 2002, ATSDR completed a public hedth
assessment to evauate the potentia for contaminants at the Middlesex Sampling Plant (MSP),
Middlesax, New Jersey, to harm people living near or accessing the site. On the basis of its
evaduation, ATSDR reached the following conclusons.

Former workers and former marinesin training likely came in contact with contaminated media
during their routine respongbilities at the MSP site in the past. Adequate information is not
available to fully evauate past exposure of the workers or marines to site radionuclides or other
contaminants.

ATSDR has determined that no public health hazard is associated with:

S Current and future uses of the Site. Today, no exposure is occurring because the Steis
inactive; most of the contaminated soil has been removed; little exposed soil remains a the
ste; and only low levels of radon have been detected. No harmful future exposures are
expected as long as the Site is secured and workers are adequately protected during any
future remediation activities.

S Surface-water/sediment pathway. Surface water in the immediate area of the site is not
used in ways (i.e., recreationa uses) that would encourage long-term or frequent contact
with surface water or sediment. Contaminant concentrations detected in the surface water
and sediment are too low to pose a hedth hazard from any potential sporadic and
infrequent exposures.
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S Groundwater/drinking water pathway. Although groundwater beneath the Steis
contaminated, it has never been used for drinking and there are no plans to use the
groundwater in the future. Recent monitoring indicates that elevated concentrations of
uranium and arsenic have migrated to a downgradient off-ste monitoring well. In light of
thisfinding, water from selected, nearby private wells has been tested and found to not have
elevated levels of contaminants, and al were below EPA’s current drinking water
standards.

Studies of the Health of Middlesex Workers

No studies of former Middlesex workers exi<t.
Current Activities at MSP

* ATSDR health education and promotion. ATSDR will determineits hedth education and
promotion activities based on the findings and recommendations from the draft public health
assessment and from the comments received from community residents during the public
comment release period. These activities could include holding a public availability sesson for
resdents potentidly impacted by MSP and deve oping community hedlth education materids,
which may include fact sheets, educational brochures, and document summaries.

* ATSDR health studies. Through a cooperative agreement with ATSDR, the New Jersey
Department of Hedlth and Senior Services andlyzed totd cancer incidence and 11 site-specific
cancer groupings (bladder, brain and central nervous system, pancreas, lung and pleura,
leukemia, non-Hodgkin lymphoma, liver, bone, kidney, thyroid, and breest).

For 1979-1991, the total cancer incidence and the incidence for most site-specific cancer
groups were lower than expected. The 1979-1991 incidence rate in Middlesex Borough for
leukemiaiin males was eevated.

During alater time period (1992—1998), total cancer incidence was higher than in the earlier
period. However, leukemiaincidence in males was not eevated.

» Aspart of the public hedth assessment process, ATSDR has found workers monitoring
records indicating inhalation of radon and radioactive dust particles by workers. ATSDR and
NIOSH are discussing the feasibility of aworker study.

Issues Needing Attention at MSP
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Results of the public hedlth assessment are pending.



Proposed Activities at MSP
New Activities for FY 2003-2008

No new activities are proposed at thistime.
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Monticello Mill Tailings Site
Monticello, Utah

Background

The Monticdlo Mill Tallings Site, islocated in the city of Monticello, in San Juan County, Utah.
Initidly, the Site was an ore-buying gation. Ore production increased sufficiently to justify mill
congruction in 1941. The mill produced vanadium (1942—1943), uranium-vanadium dudge
(1943-1946), and uranium (1949-1960).

The now abandoned uranium processing mill contaminated soils and buildings throughout Monticello
because these soils were taken from the mill site and used asfill for open lands; backfill around water,
sewer, and eectricd lines, and sand mix in concrete, plaster, and mortar.  The total tonnage of uranium
mill tailings removed from the mill site for congtruction purposes was never documented. However,
contaminated materid is estimated at 156,000 cubic yards. Asaresult, residents have been exposed
to low levels of uranium, radium-226, radon-222, and associated radiation. A total of 449 properties
are being remediated.

Past Activities at Monticello

Off-Site Contamination

» Hazardous substances include ydlow cake (uranium oxides), black cake (vanadium oxides),
and uranium. The tallings that remain on the mill ste would be consdered a public hedth
hazard today if the public had access to the Site. However, because accessis drictly
controlled, the mill Site does not pose a direct threet to area resdents.

Community Health Studies and Activities

* The Utah Cancer Regidlry is part of the Nationd Cancer Inditute' s Survelllance, Epidemiology,
and End Reaults (SEER) program. Utah has the lowest cancer incidence in the SEER system
and the lowest overal cancer mortality rate of any state. The main reason seems to be the low
smoking rates and the associated low rates of smoking-related cancers. Since becoming part
of the SEER system, Utah has had an incidence rate approximately 16% below nationa rates,
while mortaity rates are approximately 28% below the nationa average.

* Aspat of the public heglth assessment published in 1997, ATSDR reviewed available hedth
outcome data and identified the following increased causes of death for San Juan County
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compared to other Utah counties: (1) rena failure in women only, (2) breast cancer in women,
and (3) cancer associated with the respiratory tract.

» ATSDR health studies. Asafollowup to the 1997 public health assessment, ATSDR
undertook a hedlth consultation to (1) update data on leukemia, lymphoma, breast, kidney, and
respiratory cancer incidence from 1943 through 1996 and analyze the 1967-1996 data, (2)
update data on desth due to rena failure from 1993 through 1995 and analyze the 1979-1995
data, and (3) collect and andyze incidence data on end-stage renal disease (ESRD) from 1977
through 1995. The report was released in 2002.

Studies of the Health of Monticello Workers

* Indudrid hygiene surveys performed when the mill was operating reported that conditions were
dusty and that workers were exposed to levels of radioactive dusts above dlowable
concentrations (Holaday et d., 1952; Archer et d., 1973). Because of the known exposure to
workers, a urine sampling and assaying program was begun a the mill in 1956, which would
have detected uranium exposure. Workers in areas with higher air dust levels, al maes, were
sampled weekly.

» Inoccupationd cohort sudies of uranium mill workers, excess deaths due to nonmalignant
respiratory disease and cancer of the blood-forming organs other than leukemia have been
reported (Archer et a., 1973; Waxweller RJ et d., 1983).

» According to amore recent survey of hedth conditions anong American Indian and non-Indian
former uranium mill and mine workers, amgjority of these workers reported respiratory
diseases or symptoms which included chronic obstructive pulmonary disease, emphysema,
fibrogs, persastent cough, pneumoconios's, and silicoss.

Current Activities at Monticello
Off-Site Contamination
DOE is continuing remediation of the properties near Monticello.

Community Health Studies and Activities

* ATSDR health studies. Asresources permit, ATSDR will continue to update and re-andyze
cancer incidence, rend failure and ESRD data
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* ATSDR health education and promotion. These activities have been completed.

NIOSH Occupational Health Studies
e NIOSH is conducting afollowup study of former uranium mill workers; however, Monticdlo is
not included because employment records could not be located. Instead, the study will focus
on the Four Corners area (the point of intersection for Arizona, Colorado, New Mexico, and
Utah) and will attempt to identify 500 exposed workers and 100 controls in order to conduct a
cross-sectiond medica survey. The outcomes of interest are pulmonary and rend effects. The
University of New Mexico Medica Center will send amobile van out to communitiesin this
areato carry out the medical component of this study.
Issues Needing Attention at Monticello
The gaps specific to Monticello are being addressed in the ongoing studies.
Proposed Activities at Monticello
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway.
New Activities for FY 2003—-2008

No new activities are proposed &t thistime.
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Mound Plant
Miamisburg, Ohio

Background

The Mound Plant is a DOE production facility located in the city of Miamisburg, in Montgomery
County, Ohio, 10 miles southwest of Dayton. While the research and production areas of the Site once
occupied 306 acres, most of Mound' s DOE activities have been terminated or relocated to other DOE
fecilities, and parcels of the origind property are being turned over to private ownership as they
become available.

Mound was built in the late 1940s under the auspices of the war department. Until recently, the Mound
Plant did research and development (for example, from the mid 1950s until 1985, scientists studied
radioactive isotopes, such as those of uranium and thorium). The plant also manufactured components
for nuclear weapons.

DOE either ended these programs or transferred them to other facilities. The one active production
program il a the Siteis the manufacture of eectric power sources, which use plutonium-238.
However, much of DOE swork at the Site relates to environmenta cleanup.

Public hedlth issues at the Site include past exposures to both workers and residents in the community to
awide range of radioactive and chemica contaminants including polonium-210, plutonium-238, and
tritium. Current exposures are to workers involved in the cleanup of the Site.

Past Activities at Mound
Off-Site Contamination
» ATSDR conducted a public health assessment of possible off-site exposures to hazardous
materiads released from the site and determined that the plant currently poses no apparent
public hedth hazard. Insufficient information, however, madeit impossble for ATSDR to
determine whether releases of polonium or non-radioactive materids from the ste during the

1950s ever posed a public health hazard.

» After being notified by ATSDR thet levels of plutonium-238 were eevated in the Miami-Erie
Cand and the Miamisburg Community Park, Miamisburg closed the fishing pond.
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Community Health Studies and Activities

An environmenta health workshop was devel oped through a cooperative agreement with the
Boston University School of Public Hedlth to educate and help communities and hedlthcare
providers near DOE sites evauate the usefulness and practicdlity of collecting and ng
hedlth outcome data. On May 19, 1995, a workshop for the community near the Site was
presented in Miamisburg.

Studies of the Health of Mound Workers

A prdiminary study examined the mortdity of 4,697 white mae Mound Plant workers through
1979. Overdl, no death rate was higher than expected based on U.S. genera population rates.
Among men first hired between 1943 and 1945, the rates for dl causes of desth combined, all
cancers combined, cancers of the rectum and lung, al respiratory diseases, and dl injuries were
higher than expected. The higher rates for al causes of death combined and lung cancer were
localized among men who worked at the plant less than 2 years. Among men hired through
1959, cancer of the prostate was high among those who worked there more than 5 years.

A second mortality study looked at the same group. No increase in overdl mortdity or Site-
gpecific cancers was noted. In asubgroup of 3,229 workers monitored for externd radiation, a
dose-response relationship based on small numbers of deaths was observed for
lymphopoietic/hematopoietic cancers and for dl leukemias.

Subsequently, the mortdity of 4,402 white male workers at the Site was studied through 1983.
Among the men initidly hired during World War 11, increased mortality rates, relative to the
U.S. population, were reported for al causes of desth combined, al cancers combined, cancer
of the rectum, lung cancer, chronic rheumatic heart disease, al respiratory diseases combined,
and dl injuries. Theseresults arefairly smilar to the earlier sudy. Among the 2,181 workers
monitored for polonium-210 intake during 1944-1972, no death rates were higher than
expected and no positive dose-response trends were detected.

Exposur e assessment of hazar dous waste, decontamination and decommissioning,
cleanup workers (HAWW). Feashility sudies a seven DOE sites, including the Mound site,
determined that the availability of recordsto identify workers and their primary activities,
exposures, work histories, and medica information varied sgnificantly from steto Ste. The
necessary information to conduct exposure assessment, hazard surveillance, or epidemiology
sudies of remediation workersis currently not readily avallable. Within Stes, data sysems are
fragmented and data management is inconsistent in the current environment of decentralized
management and increased subcontracting.
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» Study of mortality among female nuclear workers (MAFN). A study of femae workers
from 12 DOE plants, including Mound, was combined in a cohort mortality study, and risk
estimates were developed for exposure to ionizing radiation or to chemical hazards. For the
entire pooled cohort, mortality from menta disorders, diseases of the genitourinary system, and
from ill-defined conditions was higher than expected. Externd ionizing radiation exposurein
these workers appeared to be associated with increased relative risk for leukemiaand, to a
lesser degree, with increased relative risks for dl cancers combined and for breast cancer.

Current Activities at Mound

Community Involvement

No ongoing studies with community involvement exi<.

Off-Site Contamination

No ongoing studies ng off-gte contamination exis.

Community Health Studies and Activities

A locd ditizens group, Miamisburg Environmental Safety and Hedlth, is conducting a neighborhood
hedth survey.

NIOSH Occupational Health Studies
No ongoing studies exig.
Issues Needing Attention at Mound
No additional issues have emerged.
Proposed Activities at Mound
Ongoing Activities
The agencies propose to continue the previoudy listed projects aready underway and to initiate
new ones. Such activities will be implemented only if feasible and deemed gppropriate and

beneficid to the community. The agencies will establish a coordinated plan, schedule, and lead
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organization for each new public hedth activity. The plan and schedule will be presented to dll
potentid partners for their comment.

New Activities for FY 2003—-2008

* NIOSH occupational health studies (2006), Mound cohort mortality ssudy (MCMS).
Thiswill be afollowup study of the Mound worker cohort that has experienced exposures to
tritium, polonium, and plutonium in addition to externd radiation. A mortality sudy through
1979 showed devated lung cancer mortality in workers employed from 1943-1959 and a
sgnificant dose-response relationship between plutonium-238 exposure and
lymphopoi etic/hematopoietic cancers and leukemia. An update would alow for additiona
decades of followup and the use of vaidated bioassay information.
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Nevada Test Site (NTS)
Nye County, Nevada

Background

The 1,350-square mile Nevada Test Site (NTS) isin Nye County, in southern Nevada. NTSis
federally owned land and its accessis redtricted. 1n 1951, the first nuclear weapons tests on the Site
were conducted. It was made a permanent testing location by withdrawing the land from public access
beginning in 1952. The Ste was created from a portion of land that the Air Force used as a bombing
and gunnery range (the gunnery range is now called the Nellis Air Force Range). The combined area of
NTS, the Nellis Air Force Range, and the contiguous Tonopah Test Range is gpproximately 5,470
square miles.

NTS was created to accelerate the development of nuclear weapons, and has an extensive history of
nuclear wegpons tests, with 119 atmospheric tests conducted in 1951-1958 and 809 underground
tests conducted in 1961-1992. The atmospheric tests deposited radioactive falout downwind and
across theworld. The underground tests left large quantities of radionuclidesin the soil and
groundwater.

Low-leve radioactive waste has been shipped from other DOE facilitiesto two NTS waste Site
disposd locations. One disposa site opened in the late 1960s and the other in 1978. The proposed
Y ucca Mountain high-level radioactive waste repository is aso partidly located on NTS. If plans for
designating NTS as aregiona waste disposal center are gpproved, shipments of low-level radioactive
wastes (more than 200,000 by some estimates) could increase sgnificantly.

Past Activities at NTS
Off-Site Contamination

* In 1997, the Nationd Cancer Ingtitute (NCI) published estimated thyroid doses for populations
of each U.S. county due to releases of iodine-131 (I1-131) during atmospheric nuclear weapons
testing at NTS in the 1950s and 1960s. For the entire U.S. population, the average cumulative
thyroid dose was about 2 rads. The average thyroid dose in the 24 counties with the highest
exposures (located in Nevada, Utah, Idaho, and Montana) ranged from 9 to 12 rads.

The Nationa Academy of Sciences Ingtitute of Medicine reviewed the dose recongtruction for

[-131 from NTS and concluded that resources should be focused on designing an education
and information program about the hedlth consequences of exposure to falout from the Ste.
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The Indtitute of Medicine did not recommend conducting widespread thyroid screening
programs.

Community Health Studies and Activities

*  During the 1980s, scientists at several nationd |aboratories collected al records and data
pertaining to U.S. atmospheric nuclear wegponstesting. Thisinformation is now available to
the public a the DOE Coordination and Information Center in Las Vegas.

A dosimetric evauation of areasin the region was developed from thisdata. The study was
characterized by community/locale and age/occupation. The study found that resdentsin
southwest Utah, closest to NTS, recelved the highest exposures (whole body doses of less
than 10 rems), but that residents of urban northern areas received a higher mean dose.
Subsequent epidemiologic studies used this methodology and the models and data to estimate
doses for certain cohorts and populations. The off-gte Radiation Exposure Review Project
established exposures from NTS fallout.

* A number of studies have examined the possihility of adverse hedth effects from radioactive
falout to people living near NTS; these studies have usudly focused on thyroid disease and
leukemiain children downwind from the site. Early studies of thyroid diseases found no

association between occurrence of disease and living near the site. However, a 1993 study that

included calculated thyroid doses reported a Satistically significant dose-response trend of
increased thyroid neoplasms with increased radiation dose. The relative risks of thyroid cancer
for higher dose levels were devated, but were not satisticaly sgnificant.

Studies of cancer and leukemia have generdly found an excess of leukemias considered
radiogenic. A 1990 case-control study of leukemia deeths in Utah, found a positive dose-
reponse relationship for acute leukemias (acute lymphocytic leukemiain particular) in persons

lessthan 20 yearsold. The study found awesk overal relaionship. However, the excess was

confined primarily to asingle, sparsely populated county.
Studies of the Health of Workers

» Prevention of stress and health consequences of downsizing (STDN). The effects of
downsizing on organizationa climate, worker hedlth, and performance were sudied a severd
DOE sites, including NTS. Data gathering included interviews, workplace observations,
employee discussion groups, an employee survey distributed to more than 10,500 employees,
and ahigtoricd record review. Researchers identified opportunities to reduce job stress that
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could lead to improved employee hedth and organizationd well-being. Suggested intervention
srategies were proposed for further research.

Current Activities at NTS

Community Involvement

In 1981, the Community Radiation Monitoring Program began. The program now has a Citizens
Advisory Board which meets regularly.

Off-Site Contamination

A milk surveillance network and sampling of wells supplying drinking water have been
implemented.

NCEH dose assessment (multi-site dose calculator). NCEH is developing an Internet tool
for people to estimate the doses they may have received from historic releases of 1-131 from
the Hanford Nuclear Reservation and then add those doses to ones estimated by the National
Cancer Indtitute for 1-131 in falout from nuclear wegponstesting & NTS. The Oak Ridge
Resarvation, INEEL, and the Savannah River Site have dso historically released 1-131 to the
environment. NCEH is consdering developing an Internet tool for people into estimete their
tota historic 1-131 dosesfrom al or part of these Sites, as appropriate. Summing doses for
radionuclides other than 1-131 and for sites not listed above aso may be considered, if

appropriate.
ATSDR health consultation. No consultations are planned at thistime.

ATSDR health education and promotion. ATSDR, NCEH, and NIOSH will work with
other HHS agencies to develop educational materias such as the Case Studiesin
Environmental Medicine: lodine-131 Toxicity and programs for the public, hedthcare
providers, media, public hedth agencies, and professond organizations related to hedth risks
from past exposures to environmental releases of hazardous materidsfrom NTS.

Community Health Studies and Activities

Nye County, working with representatives from 10 county governments, and the University of
Nevada at Las Vegas, has completed afirst draft of the Nevada Basdline Rurd Health Assessment
Research Proposd, a Basdline Radiation Hedlth Study Bibliography, and initiated organizing an
independent Nevada Hedlth Study Advisory Group.
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NIOSH Occupational Health Studies

No ongoing studies exis.

DOE Epidemiologic Surveillance of Current Workers

DOE's epidemiologic survelllance assesses the overal hedlth of the current DOE workforce at 14
DOE stes, including NTS. The god isto identify groups of workers that may be at increased risk
for occupation-rdated injury and illness.

DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers.

* The Former Workers Program project at the NTS offers medica screening to former workers
who did excavation and re-entry work for underground nuclear testing and to former workers
exposed to beryllium. Additiona groups of former workers at risk for adverse hedth effects
from other exposures will be offered medica screening as resources become available.

Issues Needing Attention at NTS

Gapsin understanding of hedth effects to workers and community members, including specia
populations such as Native Americans, need to be addressed.

Proposed Activities at NTS
Ongoing Activities
The agencies propose to continue the previoudy listed projects aready underway and to initiate
new ones, if feasble and beneficid to the community. The agencies will establish a coordinated
plan, schedule, and lead organization for each new public hedth activity. The plan and schedule will

be presented to dl potentid partners for their comment, including local communities and their
governments, appropriate agencies of the State of Nevada, and the NTS Citizens Advisory Board.
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New Activities for FY 2003-2008

NIOSH occupational health studies (2005-2010), Nevada Test Site Mortality Study
(NCMS). An occupdtiona andytica epidemiology study has not been completed at thisste. A
preiminary record review by NIOSH determined that a study was feasble. The study will require
the assembly of the study cohort members, dong with their work histories and the subsequent
linkage to exposure records. The study is expected to take at least 5 years to complete due to the
data collection and assembly that will be required. Study initiation deferred from 2003 to 2005.

Activities for Which the Funding Source is External to DOE and HHS
Memorandum of Understanding

A focused program of public information and education about the consequences of the NTS falout
will be developed in coordination with the State of Nevada and Hedlth Study Advisory Groups.
The following activities address fallout from NTS:

» The cohort of former Utah schoolchildren who were previoudy evauated for thyroid diseasein
relation to fallout exposures from the Nevada test Ste will be followed up for the second time.

* NCEHis ng the feasihility of conducting a nationwide comprehensve assessment of the
health consequences of nuclear wegponstests. Generd and specific high-risk populations will
be considered.

*  NCEH will make available CDC communication and information dissemination networks, if
needed, to help the National Cancer Indtitute implement the public hedlth outreach
recommendations contained in the report prepared by the National Academy of Sciences and
Ingtitute of Medicine on the effects of NTS-related radioactive iodine exposures to people
across the United States.
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Oak Ridge Reservation (ORR)
Oak Ridge, Tennessee

Background

The Oak Ridge Reservation (ORR) occupies gpproximately 37,000 acres of land in Anderson and
Roane Counties, in east centra Tennessee. Mogt of the reservation iswithin the limits of the city of
Oak Ridge. The Federa Government established ORR in 1942 as part of the Manhattan Project, the
World War 1l effort to build the atomic bomb.

The three mgjor ingtdlations on ORR are the Y-12 wegpons plant, the East Tennessee Technology
Park (formerly known as the K-25 ste), and the Oak Ridge National Laboratory (formerly known as
the X-10 site). Theseingdallations occupy about 30% of the property, the remainder, which was never
used for nuclear wegpons production, research processes, or waste management, being a National
Environmenta Research Park.

In the early years, ORR produced plutonium and enriched uranium. After the war, the ingdlation’srole
broadened widdly to include avariety of nuclear research and production projects vitd to nationa
security. In recent years, the facilities and expertise focused on the interest of the national defense have
been downsized. Currently, missonsinclude environmenta restoration; decontamination and
decommissioning; waste management, research and development related to energy; technology trandfer;
government and industry partnerships; and national security programs.

Operations a ORR have |eft alegacy of radioactive and chemica waste which have contaminated soil,
groundwater, and surface water both on and off the reservation. Old waste sites occupy 5% to 10% of
the reservation and most of them lack engineered containment structures.

Past Activities at ORR
Off-Site Contamination

* In 1983 the Tennessee Department of Health and Environment and CDC's NCEH conducted
apilot survey in Oak Ridge in response to community concerns about mercury contamination in
the East Fork Poplar Creek flood plain and the sewer line beltway. The pilot survey concluded
that residents and workersin Oak Ridge are not likely to be at increased risk for having
ggnificantly high mercury levels. Mercury concentrations in hair and urine samples were below
levels associated with known hedlth effects.
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In 1992, an Oak Ridge physician requested the ATSDR to review clinical dataand medica
histories of 45 patients in the Oak Ridge area. ATSDR and the Tennessee Department of
Hedlth reviewed the data and concluded that the case seriesreferred by the physician did not
provide sufficient evidence to associate low levels of metals with the diseases presented in the
phydcian’s patients. In addition, Howard Frumkin, of the Emory University School of Public
Hedth, conducted individua clinical evauations of these 45 patients and did not report any
hazardous substance exposure to public health agencies.

Additional studies were conducted on hazardous substances in East Fork Poplar Creek.
Following are some of the conclusions of 21993 ATSDR hedlth consultation.

« Soil and sediments in certain locations aong the East Fork Poplar Creek flood plain are
contaminated with levels of mercury that pose a public hedth concern.

« Fishinthe creek contain levels of mercury and polychlorinated biphenyls (PCBs) that pose
amoderately increased risk of adverse hedlth effects to people who eat fish frequently over
long periods of time. However, the state of Tennessee has posted “no fishing” signs and the
creek isnot normally used as a source for fish.

« Although shdlow groundwater dong the East Fork Poplar Creek flood plain contains
metas at levels of public hedth concern, this weter is not used for drinking or other
domestic purposes.

In 1995, the ATSDR Science Panel Meeting on the bioavailability of mercury in soil washeld
to identify methods and Strategies that alow health assessors to develop data-supported, site-
specific estimates of the biocavailability of inorganic mercury and other metals (arsenic and lead)
from soils. The pand consisted of private consultants and academicians internationdly known
for their metal bioavailability research and experts from ATSDR, CDC's Nationa Center for
Environmental Health Science, and the Environmental Protection Agency. ATSDR usd
information obtained from the pand meetings to evauate the East Fork Popular Creek cleanup
level. Thefindings of the science pand aso were used in characterization and evauation of
other wagte Steswith mercury in the soil.

A 1995 ATSDR hedth consultation concluded that the East Fork Poplar Creek flood plain soil
cleanup level of 400 milligrams per kilogram (mg/kg) for mercury is protective of public hedth
and will pose no hedth threet to children or adults. In 1996, DOE cleaned up dl areas dong
the East Fork Poplar Creek flood plain where the soil was contaminated with mercury at levels
above 400 mg/kg.
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A 1996 ATSDR hedth consultation on the Watts Bar Reservoir reported the following
conclusons.

Fish in the reservoir contain PCBs, and frequent and long-term ingestion of these fish poses
apossible moderately increased risk of cancer. Frequent and long-term ingestion may also
increase the possibility of developmentd effects in infants whose mothers consume fish
regularly during getation and while nursing.

Current levels of contaminants in the surface water and sediment of the reservoir were not
at levels of public heath concern, and the reservoir was determined to be safe for
swvimming, skiing, boating, and other recrestiona purposes. Water from the municipal
water systems was determined safeto drink.

Public health would be protected by DOE' s remedid actions, which included maintaining
the fish consumption advisories; continuing environmental monitoring; implementing
ingtitutiond controls to prevent disturbance, resuspension, removal, or disposal of
contaminated sediment; and providing community and health professona education on
PCB contamination.

A 1997 ATSDR exposure investigation on the Watts Bar Reservoir reached the following
conclusons

The serum PCB levels and blood mercury levelsin participants in the investigation (people
who consumed moderate to large amounts of fish or turtles from the reservoir) are very
gmilar to levels found in the genera population. Only 5 of the 116 people tested (4%) hed
PCB levels higher than 20 micrograms per liter (ug/L), or 20 parts per billion, which is
elevated.

The test results indicate serum PCBs levels and blood mercury levelsin the exposed
investigation participants are very amilar to levels found in the generd population. The
PCB and mercury levels were less than ATSDR hedlth officids expected for people who
consumed moderate to large amounts of certain fish or turtles from the Watts Bar
Resarvoir. ATSDR hedlth officids believe that hedlth effects are not likely for the PCBs or
mercury levels seen in the expose investigation participants.

Of the five participants who exceeded 20 pg/L, four had levels of 20-30 pug/L. Only one
participant had a serum PCB leve of 103.8 pg/L, which is higher than the generd
population digtribution. Only one participant had atota blood mercury level higher than 10
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Mg/L, which isdevaed. The remaning participants had mercury blood levels that ranged
up to 10 pg/L, as might be expected to be found in the genera population.

Additiona studies were conducted for the East Tennessee Technology Park. A 1997
Governor of Tennessee' s Independent Pandl Report on the DOE Toxic Substances Control
Act (TSCA) Incinerator at the East Tennessee Technology Park concluded that the TSCA
incinerator facility and operating conditions were in harmony with its permit and that the facility
had experienced few operating violations. The amount of waste actualy burned isasmall
fraction of the volume that the incinerator was designed for and permitted to process. The
highest concentrations measured by the Ste monitors were but a smdl fraction of the
permissible levels, and most pollutants that were measured were not primarily from the TSCA
incinerator.

Community Health Studies and Activities

In 1991, the Tennessee Department of Health entered into an agreement with DOE for an Oak
Ridge hedlth study project. The project consisted of two phases. Phase | was a dose
recongtruction feasibility study. Phase Il reconstructed releases of, and potential exposures to,
the most sgnificant contaminants as identified in Phase |.

Phase | evaluated dl past releases of hazardous substances and operations at the ORR. The
object of the study was to determine the quantity, quaity and potentia usefulness of the
available information and data on these past releases and subsequent exposure pathways. With
thisinformation, preliminary screening analyses were performed to identify priority hazardous
substances of public heath concern and determine the feasibility of conducting dose
reconstruction studies that would reconstruct these releases and estimate exposure doses. The
result of Phase| of the study was the determination that afull dose recongtruction should be
performed for the release of radioactive iodine, mercury, polychlorinated biphenyls (PCBS),
and radionuclides to the White Oak Creek.

Phase I of the study reconstructed past releases of radioactive iodine, mercury, PCBs, and
radionuclides to White Oak Creek. Phase Il dso estimated the past exposure of these
hazardous substances to off-gite populations and the resulting human risks. For releases of
uranium, more information was sought to quantify releases to specified exposure pathways, and
the findings were screened to determine the need for a dose reconstruction.

Inthe find report of the Oak Ridge Hedlth Agreement Steering Pand (ORHASP), entitled
“Release of Contaminants from Oak Ridge Facilities and Risk to Public Hedlth,” the ORHASP
reported that the results from Phase |1 dose recongtruction studies include:
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Radioactive iodine rel eases were associated with radioactive lanthanum processing a X-10
from 1944 through 1956. The ORHASP reported the “population of most concern were
people born between 1944 and 1954 who lived in nearby communities and drank milk
exclusvely from abackyard dairy animd.” Femaes born in 1952 living near Gallaher Bend
who drank milk primarily from background goats had the highest excess lifetime risk of
thyroid cancer. The ORHASP aso reported that alarge number of children that consumed
contaminated commercid milk would have experienced a small increased risk of contacting
thyroid cancer. The ORHASP stated that the dose reconstruction team estimated that
between 6 to 80 excess thyroid cancer cases were induced by the radioiodine releases in
children who lived within 24 miles of the X-10 site and that most of these radiation-induced
cancers may aready have occurred.

The study evaluated mercury releases associated with lithium isotope separation operations
at the Y-12 plant from 1955 through 1963. The ORHASP reported that the population of
maost concern was fetuses of pregnant women who ate significant quantities of fish taken
from the Clinch Ridge or Poplar Creek during the periods (mid 1950s to early 1960s) of
highest releases to East Fork Poplar Creek. A fetus was considered placed at risk for
severe brain damage if the mother ingested methyl mercury in contaminated fish at adose
above the level a which no adverse effects have been observed.

Additional studies were conducted on PCBsin fish from the East Fork Poplar Creek,
Clinch River, and the Wetts Bar Reservoir. Preiminary results indicated that individuds
who ate alarge amount of fish from these waters may have received doses that exceeded
the reference dose for PCBs.

Radionuclides associated with various chemical separation activities at X-10 from 1943
through the 1960s were released via White Oak Creek. Eight radionuclides shown more
likely to carry significant risks were studied in detail. The results indicate that the White
Oak Creek releases caused increases in radiation dose to consumers of fish from the Clinch
River near the mouth of White Oak Creek and to persons who used the downstream banks
of the Clinch River during periods of low water level. However, lessthan 1 excess cancer
caseis expected from 50 years of these exposures.

Uranium was released from various large-sca e uranium operations, primarily uranium
processing and machining operations at the Y-12 plant from 1944-1988 and uranium
enrichment operations at the K-25 and S-50 plants. Because uranium was not initialy
given high priority as a contaminant of concern, screening assessment for dl uranium
releases was performed. The ORHASP reported that the refined Leve | screening indices
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for uranium, based on the cancer and non-cancer risk, for both Y-12 and K-25 were less
than the decision guide of 1 chancein 10,000; 8 in 100,000 and 4 in 100,000, respectively.

Because uranium, neptunium-237, and technetium-99 were contaminants of recycled
uranium in the feed materid, the risks from these contaminants were grouped together. The
ORHASP reported that the refined level | screening indices for these Y-12 releases was 12
in 100,000, just over the Pand’s decison guide of 1 chance in 10,000 for radiological risk.
Because of the lack of soil concentration data and uncertainties in atmospheric dispersion of
Y-12 releases, the ORHA SP recommended further evaluation.

Studies of the Health of Oak Ridge Workers

Researchers at CDC’'s NIOSH and various collaborators, including the Oak Ridge Associated
Universties, the Universty of North Caroling, and the University of Michigan, have conducted
numerous studies on exposures recelved at ORR and the relationship to hedth effects among
workersat ORR. Study findings to date include the following:

The Oak Ridge National Laboratory (X-10) has been the subject of long-term epidemiologic
sudy. A mortdity andyss of 8,375 white maes through 1977 found no cause of degth that
was higher than expected based on the U.S. generd population. However, leukemia mortaity
was rated to length of employment in engineering and maintenance jobs. A followup study
reported that the degth rate from leukemia through 1984 was greater than the U.S. rate,
particularly among workers monitored for interna radiation contamination.

For all cancers combined, except for leukemia, a positive trend was reported by level of
cumulative externd dose. In the most recent sudy of deaths through 1990, none of the rates
for the four causes of desth reported, al causes of deasth combined, al cancers combined, lung
cancer, and leukemia, were higher than the corresponding U.S. rates.

A recent study of deaths through 1990 reported that radiation doses received after age
45 gtrongly predict the combined mortdity reate for al cancers.

The firgt study of Y-12 workersincluded 18,869 white males who ever worked at the plant,
and mortality through 1974 was identified. The second study was restricted to 6,781 men who
worked at least 30 days with mortdity through 1979. A third study was expanded to include
10,597 nonwhite workers and femaes with desths through 1990. The desth rate from lung
cancer was higher than the U.S. rate in the most recent two studies. Anaysis of deeths through
1979 did not confirm positive trends for any cause of death with either externa or internd
exposure to ionizing radiation athough awesk trend was observed for lung cancer.
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Between 1953 and 1963 the Y-12 Plant used metallic mercury to produce large quantities of
enriched lithium. There were 5,663 workers categorized by exposure based on results of
urindyssdata. Anayss of deaths through 1978 revealed no differencesin the mortality
patterns for mercury-exposed workers as awhole, workers with the highest mercury
exposures, and workers employed more than ayear in amercury process. A tota of 502
mercury workers were aso involved in aclinica neurology study. Clinical measurements
reveded some deficiencies in neurological function, particularly among those workers with the
highest exposures, but these were not associated with the duration of exposure. A followup
study of 219 of the origina subjects in the 1990s reveded that some neurologic effects were
dtill detectable.

During the early operation of the Y-12 plant from 1942-1947, a group of 694 mae workers
was exposed to phosgene gas on a chronic basis and 106 males and 91 females received acute
exposures. A control group of 9,280 workers who also worked at Y-12 during the same era,
but who did not have phosgene exposure, was aso described. All groups were followed
through the end of 1978 with particular interest in respiratory diseases and lung cancer. There
was no evidence for increased mortality from respiratory diseases in this group.

Studies of workers a K-25 found that white males had high rates relative to the U.S.
population for al causes of death; cancer of the respiratory system, particularly lung cancer;
bone cancer; menta disorders; al respiratory diseases, particularly pneumonia symptoms;
senility and ill-defined conditions; dl externd causes of degth, particularly accidents and
specificaly motor vehicle accidents. White femaes had a high rate for symptoms of senility
and ill-defined conditions.

Powdered nickel was used at K-25 to produce the barrier materia that separates and enriches
uranium. Desth rates for 814 nickel workers who made the barriers were compared to 1,600
controls. No differences in the death rates for the exposed and non-exposed workers by cause
of death through 1972 were detected. A later study compared the mortality of the 814 nickel
workers through 1977 and 7,552 non-exposed workers.  There were no causes of death with
arate higher than the U.S. rate and no differences between exposed and non-exposed
workers.

Epoxy resins and solvents were common exposures among K-25 gas centrifuge workers.  In
Phase | of astudy of centrifuge workers, 263 workers with the most exposure were compared
with 271 workers with no exposure a the plant during the same period. The centrifuge process
workers reported five bladder cancers versus none reported by the non-centrifuge group. The
standardized incidence rate ratio was 7.8 for process workers versus comparison workers. In
Phase Il of the study, alarger group, who had lower levels of exposure to the centrifuge
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process, was studied. One additional case was found in a centrifuge worker and two additiona
cases were found in maintenance workers who were assigned to work in centrifuge areas. An
equa number of cases of bladder cancer were found in the comparison group in Phasell. A
specific cause for the increase in bladder cancer was not identified.

Severd dudies have consdered dl ORR workers; the most recent one updated mortality
through 1984. Mortdity from al causes of desth combined and al cancers combined were
amilar to overdl U.S. rates. There were substantid differences in death rates among workers
a the various ORR plants, particularly the rates for lung cancer, leukemia and other lymphatic
cancer. Within the second study, data for 28,374 workers at X-10 and Y -12 were analyzed
and positive trends were reported with increasing externd radiation dose for al causes of death
combined and dl cancers combined.

Three studies of brain cancer across the four ORR facilities have been published. The
exposure andyss of 26 chemicds found that none were positively associated with brain cancer.
No positive trends for brain cancer were found with increasing externa radiation dose and
internal dose as measured by the lung dose. Although workers with brain cancer were more
likely than other workers to have worked at ORR more than 20 years, there was no trend of
increasing cancer with the number of years worked.

Mortality data through 1974 and through 1989 were andyzed for about 1,059 white mae
welders at ORR. No death rates were higher than the U.S. rate through 1974. When deaths
through 1989 were considered, welders had higher rates of lung cancer, cancer of the progtate,
and gadtric ulcers. Therisk of each cause was different among the facilities.  The risk of lung
cancer anong welders exposed to nickd oxides did not differ from non-exposed welders.

A multi-site study of multiple myeloma deaths included workers from X-10. Although the deeth
rate was not higher than expected, higher risks were encountered by workers whose radiation
exposures occurred after age 45.

A study of the potentia association between paternd exposure to ionizing radiation and risk of
childhood cancer found no link between leukemia and paternal employment a ORR. Children
whose fathers worked at the Hanford Nuclear Reservation were more likely to get CNS
(centra nervous system) cancer than children whose fathers worked at other Sites, including
ORR, but thisfinding was based on smal numbers and was not datisticaly sgnificant.

A NIOSH hedth hazard evauation, requested by K-25 site employees, investigated possible
worker exposure to cyanides. The evaluation indicated that employees are not occupationaly
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exposed to hydrogen cyanide, cyanide sdts, or awide variety of other compounds that contain
the cyanide ion.

The Oak Ridge Nationa Laboratory, sponsored by a NIOSH grant, investigated statistical
estimation of dose from daily and weekly dosmetry datafor ORR radiation workersincluded in
previous epidemiologic studies. The study found that differences between the two methods
were subgtantia, and recommended methods of reducing uncertainty for some estimates.

Exposur e assessment of hazar dous waste, decontamination and decommissioning,
cleanup workers (HAWW). Feashility sudies at seven DOE stes, including ORR,
determined that the availability of records to identify workers and their primary activities,
exposures, work higtories, and medicd information varied sgnificantly from Steto ste. The
necessary information to conduct exposure assessment, hazard surveillance, or epidemiology
dudies of remediation workersis currently not readily available. Within Stes, data sysems are
fragmented and data management is inconsstent in the current environment of decentralized
management and increased subcontracting.

Prevention of stress and health consequences of downsizing (STDN). The effects of
downsizing on organizationa climate, worker hedlth, and performance were studied at severd
DOE stes, including ORR. Data gathering included interviews, workplace observations,
employee discusson groups, an employee survey distributed to more than 10,500 employees,
and ahigtoricd record review. Researchers identified opportunities to reduce job stress that
could lead to improved employee heath and organizationa well-being. Suggested intervention
strategies were proposed for further research.

Study of mortality among female nuclear workers (MAFN). A study of femae workers
from 12 DOE plants, including ORR, was combined in a cohort mortaity study, and risk
estimates were developed for exposure to ionizing radiation or to chemica hazards. For the
entire pooled cohort, mortality from mental disorders, diseases of the genitourinary system, and
from ill-defined conditions was higher than expected. Externd ionizing radiation exposure in
these workers appeared to be associated with increased relative risk for leukemiaand, to a
lesser degree, with increased relative risks for all cancers combined and for breast cancer.

Improved systemsfor worker exposure surveillance (ISWE). The Oak Ridge Associated
Universties, under aNIOSH grant, completed a project at ORR to develop a system for
prioritizing indugtria hygiene and medical surveillance efforts. The Worker Exposure
Surveillance System (WESS) was designed for easy data merger with traditiona occupationa
hedlth systems using environmenta level andyses, occupationd titles, and area descriptors. The
study findings were released by NIOSH on September 24, 2002.
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Exposure history for the construction trades (WHEP). The University of Cincinnati, under
aNIOSH grant, creasted a comprehensive indtitutional history of buildings at the Oak Ridge site,
including information on potential exposures for the construction trades. The investigators used
this database to investigate mechanisms to improve worker recall of complex occupationd
exposures across alarge number of short-term workplace assgnments. A variety of prompts
(including photos, maps, and focus groups) were tried, demondirating significant improvement in
worker recdl when maps were used. Study results were used to establish guiddines and
formats for assembling personal work histories. The study findings were released by NIOSH
on September 24, 2002.

Current Activities at ORR

Off-Site Contamination

ATSDR public health assessment. The public hedth assessment will: (1) identify people
exposed a levels of hedlth concern, (2) identify increased rates of health outcomes, (3) address
community health concerns, and (4) recommend followup public hedlth actions or sudies. To
avoid duplicating efforts, ATSDR will use the data and information collected by the Tennessee
Department of Hedlth during their environmenta dose reconstruction project.

Community Studies and Activities

Oak Ridge Health Effects Subcommittee. The subcommittee isa vehicle for community
members, local interest groups, and State and Federal Agenciesto work collectively and make
informed recommendeations regarding the public hedlth agendafor ORR. This forum will enable
State and Federa Agenciesto interact with local interest groups. The Agencies will have the
opportunity to present to community members the results of previous studies, analyses of
exposure pathways, results of the hedlth Satistics review, and the criteria used to select and
conduct appropriate public hedth activities.

Community memberswill help prioritize public hedth issues and community concerns and
provide input into the choices to be made between current and historical exposures and
different public hedth activities. Discussion between the groups will provide an opportunity for
education and collaboration. Local interest groups and State and Federal Agencies can work
together to develop the hedth agendafor ORR. The Agencies will address the public hedlth
concerns of the community and discuss their findings and any recommendations for further
studies or additiond public hedth actions.
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The following topics have been suggested for discussion in conjunction with the public forum:
(2) the procedures for establishing medica cause and effect, (2) the limitations of epidemiology,
and (3) the difficulties of dedling with residentid or other ill-defined clusters, induding smdl
sample sizes.

ATSDR needs assessment for health education and promotion. InFY 2000, the
Association of Occupationa and Environmenta Clinics (AOEC) began a community needs
as=ssment at ORR through a cooperative agreement with ATSDR. The needs assessment is
the first step in the process to implement a ste-specific environmentd hedth intervention (EHI)
project at ORR.

A continuing need to address environmenta jugtice issues exigs. DOE’'s Oak Ridge
Operations Office maintains aforma and active Environmenta Justice Plan, congigtent with
Executive Order 12898, to address environmentd justice in minority populations and
low-income populations, at and around ORR. (The Executive Order requires Federa
Agencies to make achieving environmentd justice a part of their misson.) The Universty of
Tennessee is dso partnering with numerous East Tennessee urban and rura grassroots
community groups, including those with specid interest in ORR activities, to understand and
address the core problems facing low- and moderate-income communities.

ATSDR environmental justice. ATSDR's Office of Urban Affairswill ensure that ATSDR
activities congder the specid needs of minority populations and low-income populations.

NIOSH Occupational Health Studies

Multiple myeloma case control (K25K). A NIOSH multiple myeloma case-control study at
ORR's K-25 facility will help understand the relationship between multiple myelomaand
different types of radiation exposure. A previous study at the University of North Carolina
examined the relationship between multiple myeloma and exposures to externd radiation and
chemicds. The current NIOSH study will look at the relationship between multiple myeoma
and exposures to internd radiation and chemicals.

Cohort mortality study of DOE chemical laboratory workers (CLWS). Limited previous
studies outside the DOE complex suggest an increased risk of cancer in chemicd laboratory
workers. In this study, workers potentialy exposed to groups of chemicals and ionizing
radiation will be assessed and their relationship to mortdity patterns will be investigated.
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* Multi-site case-control study of lung cancer and external ionizing radiation (LUNG).
This ongoing NIOSH case-control study combines worker information from multiple Stes,
including ORR, to clarify the relationship between lung cancer and externd radiation exposure.

e Multi-site leukemia case-control study (LCCS). Thisongoing NIOSH case-control study
combines worker information from multiple stes, including ORR, to explore the relaionship
between externd radiation and leukemiarisk among 250 workers with leukemia compared to
gmilar workers without leukemia

DOE Epidemiologic Surveillance of Current Workers

DOE's epidemiologic surveillance assesses the overal hedth of the current DOE work force at 14

DOE dites, including ORR Y -12 wegpons plant, Oak Ridge Nationa Laboratory (X-10), and the
East Tennessee Technology Park (K-25). The god isto identify groups of workers that may be at
increased risk for occupation-related injury and illness.

DOE Occupational Health Studies

* Anindependent pand of nationaly recognized occupationa hedth physicians is conducting
individual medica evauations to assess occupationa health complaints and symptoms of 53
current and former Lockheed Martin Energy Systems workers at the East Tennessee
Technology Park (formerly called the K-25 site). These medica evauations include reviews of
prior hedth studies; viststo workers workplaces and surroundings;, work history interviews
with individua workers, reviews of worker medica records; physicd examinations, and
gpecidized followup inquiries and testing.

DOE FORMER WORKERS PROGRAM

The DOE-funded Former Workers Program offers medical screening services to former workers.
There are three ongoing medica screening projects a Oak Ridge.

« The Oak Ridge Building Trades Medica Screening Program, led by the University of
Cincinnati, offers medica screening services to former congtruction workers from the three
Ok Ridgefacilities.

«  The Paper, Allied-Industriad, Chemical and Energy International Union's (PACE) Worker
Hedth Protection Program offers medica screening services and hedlth educeation to former
workers from the East Tennessee Technology Park (ETTP), formerly the K-25 Gaseous
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Diffusion Plant since 1998. 1n 2000, Congress directed DOE to include current gaseous
diffuson plant workersin the project.

« The PACE project hasjoined with the Atomic Labor Trades Council to expand medica
screening services to former Y-12 and Oak Ridge Nationa Laboratory workers. Medica
screening will be offered after an expedited needs assessment is completed in FY 2003.

Issues Needing Attention at ORR

» Theprocessfor evauating the necessity for and criteriafor possble clinical intervention in the
community needs attention.

» Theknowledge of possible soil contamination levelsin resdentid areas closest to the ORR plants
needs attention.

»  Current monitoring systems and atmospheric disperson modes should be andyzed to determine if
they are appropriate for the materias in use and the pathways.

Proposed Activities at ORR
Ongoing Activities

The agencies propose to continue the previoudy mentioned projects aready underway and to
initiate new ones to address the health conditions of the Oak Ridge area community members.
New activities will be implemented only if feasible and deemed appropriate and beneficid to the
community.

New Activities for FY 2003—-2008

* ATSDR environmental health intervention (EHI). AOEC and ATSDR will continue to
work with representatives from the various agencies, community members, and Hedlth Effects
Subcommittee members to develop and implement the EHI Project at ORR. This project
promotes a community-driven gpproach to integrating environmenta medicine, hedth
education, and capacity-building to help clarify an individua’ s exposure status and evauate
associated health concerns.

This project will dso facilitate an individud’ s access to environmentd hedlth servicesand
strengthen the ability of the loca public hedth system to provide followups for hedth concerns.
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Site-specific EHI projects include a community health needs assessment, clinical evauations,
environmenta hedth education, program evauation, risk communication, and clinica specidty
referrals implemented in partnership with the affected communities and the AOEC.

ATSDR health studies activities. Currently, ATSDR isworking with the Oak Ridge HES
to provide basic epidemiologic training to members of the Subcommittee, who are considering
the feagihility of conducting epidemiologic studies on some of the exposures identified in the
Oak Ridge area.

ATSDR Oak Ridge health study. ATSDR is providing the Tennessee Department of Hedlth
asummary of the externa peer review comments on dose reconstruction studies for cesum,
lodine-131, mercury, and PCB. The feashility of afollowup hedth activity is contingent on the
completion of the public heglth assessment.

NIOSH Occupational Health Studies (2005-2009), K25 Cohort Mortality Study Update
(K25C). The study will update an dl cause cohort mortdity study at the K25 gaseous diffuson
plant. The more than 40,000 workers employed at the site between 1942 and 1987 will be
followed to ascertain cause of desth in workers who died through December 31, 2001.
Occupationd exposures that will be evaluated include externd and internd radiation, aswdl as
chemicas used in the K25 facility processes. Study initiation deferred from 2002 to 2005.
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Paducah Gaseous Diffusion Plant (PGDP)
Paducah, Kentucky

Background

The Paducah Gaseous Diffuson Plant (PGDP) is an uranium enrichment facility covering gpproximeatdy
1,350 acres in western McCracken County, Kentucky. 1t is approximately 10 miles west of Paducah,
and about 3 miles south of the Ohio River. PGDP began operating in 1952. Previoudy, the Ste and
surrounding areas were used as a World War I1-era ordnance facility known as the Kentucky Ordnance
Works. Currently, the plant is leased and operated by the United States Enrichment Corporation
(USEC) to produce low-enriched commercid power reactor fud. DOE ownsthe Site and retains
regponsibility for environmenta remediation activities and waste generated prior to July 1, 1993, when
USEC assumed responsibility.

The entire reservation covers 3,424 acres, with gpproximately 750 acres in afenced security area and
an uninhabited buffer zone surrounding the fenced area. Beyond the DOE-owned buffer zoneisan
extensve wildlife management area of 2,100 acres deeded or |eased to the Commonwealth of
Kentucky.

PGDP has extensve support facilities, including a sieam plant, four mgor eectrica switch yards, four
sets of cooling towers, abuilding for chemical cleaning and decontamination, a water treatment plant,
maintenance facilities, and laboratory facilities. The sSite dso includes araw-water treatment plant, a

resdentia landfill, an inert landfill, aformer sanitary landfill, and two indugtria trestment lagoons.

Past Activities at PGDP
Off-Site Contamination

* InAugust 1988, DOE found technetium-99 (Tc-99) in an off-gte drinking water well north of
PGDP. Trichloroethylene (TCE) has also been detected in nearby private wells and on- and
off-gte monitoring wells. The contaminated resdentid wells are no longer used. Approximatey
1,400 people obtain drinking water from public and private wells within 4 miles of the plant.

* Pant operations have generated hazardous, nonhazardous, and radioactive wastes, including
chromium, heavy metds, polychlorinated biphenyls (PCBs), Tc-99, TCE, and uranium (multiple
isotopes). DOE has detected PCBs in on-site surface water and downstream of the plant in Big
Bayou Creek and in Little Bayou Creek. These creeks pass through the West Kentucky

92



Wildlife Management Area, which is adjacent to the plant and to private property. Accessto
Little Bayou Creek is partidly restricted, but access to Big Bayou Creek is not and Big Bayou
Creek isoccasondly used for fishing. 1n 1989, the commonwedlth of Kentucky's Division of
Water warned againg egting fish caught in Little Bayou Creek and in severd of the pondsin the
wildlife management area. Contamination in the ponds result from the former Kentucky
Ordnance Works, which operated on the property during World War I1.

ATSDR health study activities. Based upon the review of data used in developing the public
hedlth assessment, drinking water exposure to TCE viaresdentia wells has been documented at
levels of concern. Fish consumption advisories are in effect due to PCB and mercury
contamination. Other contaminants of concern are chromium, lead, uranium, volétile organic
compounds, and technetium-99. ATSDR reviewed the exposure pathways and evaduated the
potentia hedth impact to consider gppropriate followup hedth activities. The population closest
to the site and potentialy affected by these contaminants is estimated to be less than 100.
Because the incidence of any specific diseaseisrare in smdl groups, it would be difficult to
attribute a specific headlth outcome to PGDP-related exposures, therefore, no hedth sudies
activities are planned for this Ste at thistime.

HHS Community Health Studies and Activities

No HHS community hedlth studies or activities exis & the Ste.

Studies of the Health of PGDP Workers

No completed health studies of workers at PGDP exist. One new study was initiated in FY 2002.

Current Activities at PGDP

Community Involvement

ATSDR community involvement. Activitiesinitiated by ATSDR have included written
correspondence, telephone conversations, informal meetings, and public availability sessons.
ATSDR has aso participated in and encouraged community involvement in DOE-sponsored
public meetings. ATSDR solicited public concerns through approximeatdy 1,700 direct mail
inquiries. Approximately 500 community members responded. Information on methods of
preparing fish to reduce the possbility of PCB-exposure was provided to community members
during the public availability sessons.
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Off-Site Contamination

ATSDR public health assessment. On March 30, 2001, ATSDR released the public health
assessment for public comment. A public meeting was held in Paducah on May 1, 2001, to
present and discuss the public hedth assessment with the community.  ATSDR concluded that
the plant currently poses no apparent public heath hazard for the surrounding community, under
normal operating conditions. ATSDR aso concluded that historical groundwater exposure to
TCE and lead was a public hedlth hazard for children routingly drinking water from four
resdential wells, and that future groundwater exposures could occur if new residentid wells are
drilled into the northwest or northeast plume areas. Groundwater exposures to vinyl chloride
and acute air exposures to uranium and hydrogen fluoride from alarge past release are
indeterminate public hedth hazards because the information available isincomplete. Past chronic
exposures to operational releases were not a alevel of public health concern. Other hazards
were aso addressed based on public concern. Thefind release of this document is expected in
FY 2002.

ATSDR public hedlth consultation entitled “ Exposure Assessment of Airborne Nickel and other
Metd Particulates from Historic Smelter Operations at the Paducah Gaseous Diffusion Plant”
was released for public comment on Dec 31, 2001. Thefind is anticipated in the second
quarter of FY 2002.

Community Health Studies and Activities

ATSDR health education and promotion. The University of Kentucky School of Nursng
contacted ATSDR regarding the possibility of partnership with ATSDR to conduct hedlth
education activities. ATSDR is planning to further develop this proposd with the University.

NIOSH Occupational Health Studies

Health effects of occupational exposuresin Paducah gaseous diffusion plant workers
(PAD1). The University of Kentucky and the Univerdty of Louisville, under aNIOSH grant,
are conducting research on potential heslth effects resulting from past and current exposuresin a
combined biometrics and epidemiologica study. Thisinvestigation will evauate the impact of
historical exposures on worker mortdity and characterize the effects of more recent exposures
on disease incidence among current and former workers at the PGDP.
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DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers. There are two Former Worker Program projects at this Site.

*  The Paper, Allied-Indudtria, Chemica and Energy International Union’s (PACE) Worker
Hedth Protection Program offers medical screening services and hedlth education to former
DOE workers from the Paducah Gaseous Diffusion Plant since 1998. In 2000, Congress
directed DOE to include current gaseous diffusion plant workersin the project.

e TheUnivergty of Cincinnati is conducting a needs assessment of medica screening needs for
congtruction workers from the Paducah Plant. Following the needs assessment, medica
screening services will be offered to current and former construction workers.

Issues Needing Attention at PGDP

» Thereisconcern about past worker exposure to plutonium and other transuranics.

» For many of the off-gte samples, there is no information to identify whether the samples were
collected on or near residentia properties.

* Hedth outcome data for the immediate area around PGDP is unavailable. The populations of
concern for the potential pathways of exposure in the area around the PGDP are extremely
small, and the data available cover an area that is too large to demondrate an impact from the
gte.

Proposed Activities at PGDP
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway and to initiate new
ones. Such activitieswill be implemented only if feasible and deemed appropriate and beneficid to
the community. The agencies will establish a coordinated plan, schedule, and lead organization for

each new public hedth activity. The plan and schedule will be presented to al potentia partners for
their comment.

New Activities for FY 2003-2008
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No new activities are proposed at thistime.
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Pantex Plant
Carson County, Texas

Background

The Pantex Plant isin Carson County, Texas, gpproximately 17 miles northeast of Amaillo. The areais
primarily agricultural. The plant is owned by DOE and operated under contract by Mason and
Hangar-Silas Mason Company. The plant itsdf covers 9,100 acres. In addition, there is a buffer zone
congsting of a 1,077-acre portion of Pantex Lake owned by DOE and 3,170 acres of land, which
DOE leases from Texas Tech Universty.

The plant began in 1942 as an Army Ordnance Corps facility. Nuclear operations began in 1950. The
plant assembles nuclear wegpons for the nation’s stockpile; disassembles nuclear wegpons being retired
from the stockpile; evauates, repairs, and retrofits nuclear wegponsin the stockpile; demilitarizes and
sanitizes components from dismantled nuclear weagpons, provides interim storage for plutonium pits from
dismantled nuclear wegpons, develops, produces, and tests chemical explosives and explosive
components for nuclear weapons, and supports DOE initiatives. (Up to 2,000 weapons must be
dismantled each year until the stockpile has decreased to a predetermined number. Dismantlement is
estimated to be completed by 2004.)

Past and present waste practices include burning chemica wastes in unlined pits, burying congtruction
and/or demoalition debris, including asbestos, in unlined landfills, and discharging plant waste watersinto
surface water on-site.

Past Activities at Pantex
Off-Site Contamination

* The ATSDR public hedlth assessment categorized the Site as* no gpparent public health hazard”
to the off-ste community. This category is used for Stes where human exposure to
contaminated media is occurring or has occurred in the past, but where the exposureis below
levels expected to cause adverse hedth effects.

* ATSDR health consultation. In April 2000, the community near Pantex became concerned
when groundwater monitoring detected trichloroethylene (TCE) contamination at 8 parts per
billion (ppb). Although this concentration is above the EPA’s maximum concentration limit of 5
ppb, ATSDR determined that the water was safe to drink.

97



Community Health Studies and Activities

The Bureau of Epidemiology of the Texas Department of Hedth (TDH) helped ATSDR
evaluate citizens public hedth concerns. Community members questioned excessve birth
defect rates; excessive cancer rates in Armstrong, Carson, Potter, and Randall counties; and
other adverse hedlth effects that they believed to be associated with environmenta releases from
the ste. Specifically, TDH looked &t records for bone, brain, breast, leukemia, lung, prostate,
and thyroid cancer and all types of cancers combined. They found a higher than expected
number of: (1) femaes who have cancer (dl types combined) in the combined Potter/Randall
counties areg; (2) maes who have chronic lymphocytic leukemiain the combined Potter and
Randd| counties areg; (3) maes who died from prostrate cancer in Potter and Randall counties;
and (4) males who died from cancer (al types combined) in Potter County.

Although the number of cases or desths reported for some types of cancersin those counties
may be higher than expected compared with numbers for other populations, an ATSDR review
of available environmenta dataindicated that it is unlikely that area residents come into contact
with sgnificant enough amounts of chemicals or radioactive substances from the plant to cause
adverse hedth effects. Thus, exposure to off-ste releases from the Pantex Plant is probably not
the cause of the higher than expected incidence of cancersin thisarea

The number of children born in this area with certain categories of birth defects appearsto be
higher than expected based on smilar birth defect information obtained for the entire sate. To
determine an underlying cause for the gpparent increase, TDH evauated parenta occupation
and place of employment and distribution of birth defects by zip code. No parental occupations
or workplaces were notable. Few parents of children born with birth defects worked at the
Pantex facility. Additiondly, dthough one zip code near the plant (79107, which extends from
the western edge of the Pantex Plant along the Potter County/Carson County border toward
Amarillo) showed sgnificant evations for severa birth defect categories, there was no
consstent pattern among zip codes showing that closer proximity to the plant increased the risk
for birth defects.

An investigation of the incidence of low birth weight in newborns concluded that, athough the
incidence was increased in Armstrong County, no dataindicated that proximity to the plant
increased the risk for low birth weight.

An evduation of the number of people with muscular dystrophy, multiple scleros's, amyotrophic
laterd sclerosis, and lupus erythematosus in the areaindicated a higher than expected number of
deaths from dl but lupus erythematosus. No consistent pattern of deaths from these diseasesin
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the four-county areawas found. In some instances, the number of degths attributed to these
diseases was devated for males and not femaes; in other instances, the reverse wastrue. The
causes of many of these diseases are not clearly understood. See the Public Health Implications
and Community Hedlth Concerns Evauation sections of the public hedth assessment for details
about patterns of disease occurrence.

Studies of the Health of Pantex Workers

An epidemiologic study of Pantex Plant workers was published in 1985. This study compared
total and cause-specific mortality for Pantex Plant workers employed between 1951 and
December 31, 1978, with expected cause-specific mortalities based on U.S. desth rates.
Significantly fewer deaths were observed in the workforce than would be expected based on
U.S. death rates for the following causes of desth: al cancers, arteriosclerotic heart disease, and
digestive diseases. No specific causes of degth occurred significantly more frequently than
expected. Slightly elevated mortdlity ratios were observed for brain cancer and leukemia;
however, neither excess was datigtically sgnificant. The four desths from brain cancer occurred
among those who had worked at the plant lessthan 5 years. The four desths from leukemia
occurred with equa frequency among those who had worked &t the plant a short time and those
who had worked more than 15 years.

Prevention of stressand health consequences of downsizing (STDN). The effects of
downsizing on organizationa climate, worker hedlth, and performance were sudied a severd
DOE stes, including the Pantex Plant. Data gathering included interviews, workplace
observations, employee discussion groups, an employee survey distributed to more than 10,500
employees, and a historicd record review. Researchersidentified opportunities to reduce job
sress that could lead to improved employee hedth and organizationd well-being. Suggested
intervention strategies were proposed for further research.

Study of mortality among female nuclear workers (MAFN). A study of femae workers
from 12 DOE plants, including the Pantex Plant, was combined in a cohort mortaity sudy, and
risk estimates were developed for exposure to ionizing radiation or to chemica hazards. For the
entire pooled cohort, mortality from mental disorders, diseases of the genitourinary system, and
from ill-defined conditions was higher than expected. Externd ionizing radiation exposurein
these workers appeared to be associated with increased relative risk for leukemia and, to a
lesser degree, associated with increased relative risks for al cancers combined and for breast
cancer.
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Current Activities at Pantex

Community Involvement

NIOSH will continue to work with labor organizations.
Off-Site Contamination

The Texas Natural Resource Conservation Commission and TDH, Bureau of Radiation Contral,
continue to monitor off-gte areas for compliance with regulaions and discharge permit limits.

Community Health Studies and Activities

* Onthebassof ATSDR's determination that the number of children born in the Pantex areawith
certain categories of birth defects gppears to be higher than what would be expected, the Texas
Birth Defects Monitoring Division expanded active surveillance of birth defects to the Panhandle
Region beginning with 1998 deliveries.

» ATSDR health education and promotion. ATSDR will provide educationd meterid to
support future hedth consultations. Topics could include outreach to the community to inform
them about potentia hedlth effects associated with using contaminated groundwater from the
perched aquifer.

NIOSH Occupational Health Studies

Pantex cohort mortality study (PTXP). A NIOSH update of the cohort mortaity study of the
Pantex Plant expanded this cohort to include femaes and nonwhite maes. Vita status was updated
through 1995, and a stlandardized mortality ratio andysis was conducted. The cohort was aso
evauated by gatistica modeling to look for any dose-response effects. A fina report is being
prepared, and findings will be communicated in FY 2003. Although the plant’s misson has
changed, smilar exposures may be encountered by current and future workers.

DOE Epidemiologic Surveillance of Current Workers
DOE' s epidemiologic surveillance assesses the overadl hedth of the current DOE work force at 14

DOE stes, including the Pantex Plant. The god is to identify groups of workers that may be at
increased risk for occupation-related injury and illness.
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DOE FORMER WORKERS PROGRAM

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers.

* A Former Workers Program project wasiinitiated at the Pantex Plant in FY 2003. After
completion of a needs assessment, medica screening services will be offered to target former
Pantex Plant workers.

Issues Needing Attention at Pantex

Ongoing activities are addressng the known gaps.

Proposed Activities at Pantex
Ongoing Activities
The agencies propose to continue the previoudy listed projects aready underway and to initiate new
ones. Such activities will be implemented only if feasible and deemed gppropriate and beneficid to
the community. The agencies will establish a coordinated plan, schedule, and lead organization for
each new public hedlth activity. The plan and schedule will be presented to al potentid partners for
thelr comment.
New Activities for FY 2003—-2008
NIOSH Occupational Health Studies (2008), Pantex cohort mortality study (PAMU). The
study will involve an updating of causes of death among the previoudy studied Pantex cohort. An
exposure assessment is also proposed to enable evaluating any suspected exposure-response

relationships. 1t will increase the length of followup for the previoudy studied Pantex study
population. This study has been deferred from 2007 to 2008.
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Portsmouth Gaseous Diffusion Plant
Piketon, Ohio

Background

The Portsmouth Gaseous Diffuson Plant is near Piketon in rura Ohio, in Pike County, gpproximately 55
miles south of Columbus. Since 1955, the Portsmouth Plant has been enriching uranium in the chemica
form of uranium hexafluoride for use as nuclear fuel in commercid power plants. (If released to the
atmosphere, uranium hexafluoride will convert to uranium oxide and hydrogen fluoride in moigt air.)

On Jduly 1, 1993, the U.S. Enrichment Corporation (USEC), a government-owned corporation formed
under the Energy Policy Act of 1992, assumed control of the plant's production activities. USEC
enriched uranium at the Portsmouth plant for use in commercia nuclear power reactors until May 11,
2001, when production was ceased based on a USEC business decision.

DOE maintains respongbility for addressing the environmenta legacy left by historic plant operations.

Past Activities at Portsmouth

Off-Site Contamination

ATSDR's public hedth assessment concluded that Site-related contamination and hydrogen fluoride
rel eases pose no gpparent public health hazard.

Community Health Studies and Activities

* Aspat of the public health assessment process, ATSDR identified afamily with
neurofibromatosis type 1 (NF1), and notified the state hedth department. This disorder is not
related to the Portsmouth Plant. NF1 is an inherited dominant genetic disease and is the most
common cause of childhood cancers. It can cause café-au-lait pots, axillary freckling,
neurofibromas, Lisch nodules, and learning disahilities.

* Aspart of the public hedlth assessment, ATSDR reviewed data for causes of death for Pike,
Ross, and Scioto Countiesin Ohio. The incidence of cardiovascular disease was sgnificantly
higher in Pike County than other Ohio counties. Scioto County gppeared to have adightly
higher mortdity rate from cancer. However, after age-adjusting the data for the population, the
cancer rate falsin line with the rest of the state. (Age-adjusting hedlth outcome datais
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necessary to compare one county to another, because older subpopulations have higher rates of
cancer and cardiovascular mortality. Age-adjusting modifies the crude mortdity rate to whet it
would beif the population were of standard age distribution.)

ATSDR found that the age-adjusted rate for childhood cancer mortdity in Pike County was
roughly twice the nationa and sate rates, but the number was too smdl to give adtaidicaly
reliable result. Thisrate was based on only five cancer deaths for the 13-year period from 1979
t0 1991. None of the childhood cancers were of the same type and therefore could not be
related to a common cause.

Because the community expressed concerns about releases of uranium hexafluoride, ATSDR
reviewed hedlth outcome data related to rena diseases. No increase in the rend failure rate was
identified in surrounding communities.

Studies of the Health of Portsmouth Workers

NIOSH conducted a cohort study of the Portsmouth workforce to determine whether mortality
was associated with occupationa exposures at the Portsmouth Gaseous Diffuson Plant
(PORTYS). The study report issued in 1987 reveded satistically non-significant elevated
standardized mortality ratios (SMIRS) for ssomach cancer and for cancers of the lymphatic and
hematopoietic sysem. Degths from al cancersin this study population were below what was
expected based on the U.S. population.

Mortality patternsamong uranium enrichment workers at the Portsmouth gaseous
diffuson plant (PK1P). NIOSH investigators conducted a followup mortaity study and a
nested case-control study of Portsmouth workers. The study examined the causes of desth
among all site workers employed by the facility between September 1, 1954, and December 31,
1991. Possble relationships were evaluated for desths from severd types of cancers and
exposures to ionizing radiation and certain chemicals (fluoride, uranium meta, and nickd).
Because of undocumented neutron exposure and many confounders present a the facility,
NIOSH performed case-control anayses for hematopoaietic, lung, and stomach cancersto
investigate possible dose-response relationships.

Overdl cohort mortdity was significantly less than expected (88% dive as of December 31,
1991) when compared to the U.S. population, as was mortality from al cancers. No Satigticaly
ggnificant excesses in mortdity from any specific cause were identified. Anayses of possble
relationships between causes of death and the identified exposures failed to reved any clear
dose-response trends. For leukemia, no effect of cumulative exposure to either externd or
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interna radiation was identified. Additiondly, no dose-response relationships were observed for
cancers of the somach, lung, Hodgkin disease, lymphoreticulosarcoma, and dl other cancers
combined. Worker desths from cancers of the lympho-hematopoietic tissue, including leukemia,
equaled U.S. rates. Stomach cancer deaths were greater than expected but this difference was
not gatigicadly sgnificant. Deaths from these cancers had been found to be dightly devated ina
previous NIOSH study of this plant.

Current Activities at Portsmouth

Community Involvement

No current HHS community involvement activities & Portsmouth exist.

Off-Site Contamination
No current studies of off-gte contamination at Portsmouth exist.
Community Health Studies and Activities

No community hedlth activities or sudies are currently being conducted at Portsmouth.

NIOSH Occupational Health Studies

No current NIOSH occupational hedlth studies are occurring a Portsmouth.
DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening services to former DOE
workers. There are two Former Worker Program projects at this Site.

*  The Paper, Allied-Indudtria, Chemica and Energy International Union’s (PACE) Worker
Hedth Protection Program offers medical screening services and hedlth education to former
DOE workers from the Portsmouth Gaseous Diffuson Plant since 1998. In 2000, Congress
directed DOE to include current gaseous diffusion plant workersin the project.

* TheUniversty of Cincinndi is conducting a needs assessment of medica screening needs for
congruction workers from the Portsmouth Plant. Following the needs assessment, medical
screening will be offered to current and former construction workers.
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Issues Needing Attention at Portsmouth

Gapsin knowledge of the morbidity patterns of Portsmouth workers need to be addressed.
Proposed Activities at Portsmouth

Ongoing Activities

The agencies propose to continue the previoudy listed projects dready underway.

New Activities for FY 2003-2008

No new activities are proposed at thistime.
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Rocky Flats Plant
Golden, Colorado

Background

The Rocky Flats Plant islocated in northern Jefferson County, Colorado, approximately 16 miles
northwest of Denver. The facility originaly covered 2,000 acres, but a 4,550-acre buffer zone was
added in 1974. The main processing operations are confined to approximately 384 acres in the buffer
zone. The plant ceased operation in 1992.

The plant produced and assembled components for nuclear weapons. These operations used auminum,
beryllium, plutonium, stainless sted, and uranium. The facility aso recovered plutonium and separated
and performed research on americium.

Releases of pedticides, plutonium, solvents, and tritium have contaminated groundwater, soils, and
surface water sediments at various locations on the facility. Since 1992, site personnd have been
involved exclusively with cleanup, waste management, decontamination and decommissoning activities.

Public hedth issues a Rocky Hats include plutonium exposures to workers cleaning up the Site,
exposures to the public from plutonium-contaminated soils being transported off-Ste during remediation,
and inadequate recordkeeping of those workers on the Site at any given time (which may impact future
EXposure assessments).

Because of severd fires and operationa releases, plutonium has migrated off-ste and contaminated soil
and sediment around the facility. Soil and groundwater have aso been contaminated by lesking waste
drums that contain trichloroethene (adso known as trichloroethylene) and plutonium shavings. Public
hedlth concerns related to these releases have led the Colorado Department of Public Hedlth and
Environment to oversee the development of exposure assessments and dose recongtruction activities.

Past Activities at Rocky Flats
Off-Site Contamination
*  Plutonium contamination of soils and sediments has been documented beyond the boundaries of

the federaly owned land. Additiondly, three evaporation ponds have contributed to nitrate
contamination of groundwater.
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An ATSDR hedth consultation concluded that heavy metals and radioisotopes in environmentd
media associated with Operable Unit 3 (off-ste and east of the fence line) are present at levels
below health hazard and that Operable Unit 3 could be safely released for public use.

Community Health Studies and Activities

In October 1993, the Hedth Advisory Panel overseeing the Rocky Hats Historical Public
Exposures Studies drew these preliminary conclusions about Phase |

«  Community exposures from past Rocky Hats contaminant releases appear to be reatively
amdl;

« A 10-mile areaeast and southeast of the Site received the highest radiation doses;

« Thekey Rocky Flats contaminant releases were plutonium (released from afire in the plant
in 1957 and from the 903 Pad from 1964 through 1969) and carbon tetrachloride (a solvent
used to clean plutonium parts), which was emitted during routine industria operations; and

«  The highest plutonium exposures occurred before 1975.

Carl Johnson examined cancer incidence from 19691971 among non-Higpanic whitesin the
Denver areato determine if exposure to asmall concentration of plutonium and other
radionuclides had increased the incidence of cancer. The author concluded that during the
period studied, cancer incidence increased with increasing plutonium soil concentrations and that
exposure of the public to low concentrations of plutonium and other radionuclides may affect the
incidence of tota cancer and cancers known to be associated with radiation exposure.

Crump et a. re-examined the 1969-1971 Johnson data, and also analyzed data from
1979-1981. The findings pardlded the earlier Johnson results for 1969-1971. For
19791981, sgnificant pogtive trends were observed in males for total cancer, “radiosenstive
cancer” (as defined by Biological Effects of lonizing Radiation 111), and respiratory cancer; and
infemalesfor tota cancer, radiosensitive cancer, and gastro-intestinal tract cancer.

The authors examined the possible effects of urbanization on cancer incidence by grouping
census tracts by distance from the Colorado State capitol building. Cancer incidence rates were
found to decrease in dl directions from the capitol, including the direction of Rocky Hats. After
contralling for distance from the capitol, the satisticaly significant associaion of increasesin
various cancers among those living near Rocky Hats disgppeared. When Areal, the area
closest to the plant, was compared to the whole Denver metropolitan area, no excess was found
in either study period for either maes or femaesfor total cancer, radiosengtive cancer, or
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respiratory cancer. The study did not support a correlation between cancer incidence and
environmenta exposure to plutonium from the plant.

The Colorado Central Cancer Registry (1998) compared the incidence of cancer for areas near
the plant with cancer incidence in the remainder of metropolitan Denver. The report found that
the incidence of al cancers combined was not higher than expected for each of the 10 study
areas nor for al study areas combined. The study also reported that the incidence of male lung
cancer was higher than expected in two of the study aress, but that of the groups showing
increases, at least 75% were smokers. The state continues to monitor cancer incidence and will
perform additiona anayses as needed.

The Rocky Fats Historical Public Exposures Studies was completed in September 1999.  Of
the 8,000 chemica and radioactive materiads used at the plant, plutonium and carbon
tetrachloride releases were the major contributors to off-site exposures. Releases were highest
in the late 1960s, and inhdation was the most important route of exposure. The key findings of
the studies are summarized asfollows:

« Thelargest rleases of plutonium from the plant came from a 1957 fire a the plant and from
awaste oil storage areain the late 1960s. Between 10 and 50 curies (or between 130 and
670 grams) of plutonium were released into the air, traveling off-ste, predominantly east of
the plant, as confirmed by measurements of plutonium concentrations in soil.

« People who lived near the plant and led active, outdoor lifestyles (such as ranchers or
laborers) had the highest level of exposure to airborne plutonium. The increased risk of
developing cancer for people with this lifestyle ranges between 1 in 200 millionand 1 in
10,000, with amedian value of 2.5 chancesin 1 million. Researchers are confident that the
true vaue for this risk has a 90% chance of being within thisrange. Thisrisk is about the
same as a person's increased risk from being exposed to the plutonium in falout from U.S.
wespons testing.

« Between 1,100 and 5,400 tons of carbon tetrachloride, a solvent used at the plant for
cleaning and degreasing, was the mgjor chemica of concern released fromthe plant. The
increased cancer risk for arancher or laborer was estimated to be between 6 in 10 million
and 1 in 100,000, with amedian vdue of 2.5in 1 million.

« Anindividud’slocation, lifestyle, and period of exposure were found to have a greater effect
on hedth risks than gender or age. For example, people who moved to areas near Rocky
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Hats after 1970 were exposed to much smaler concentrations of plutonium, and people
who spent more time indoors had smaller risks than a person who worked outdoors al day.

«  Other materids examined included beryllium, dioxin, uranium, and tritium. Hedth risks due
to releases of these materids from the plant were considerably less than risks from plutonium
or carbon tetrachloride.

« The study concluded that cancer risks from all materias sudied are low compared to cancer
risks from other causes, and followup epidemiologic studies were not recommended. It was
recommended that Federd, State and citizen organizations actively monitor current and
future operations at the Ste to prevent unnecessary off-site exposures from occurring in the
future. More information on the sudiesis available through the Colorado Department of
Hedlth and Environment web site a www.cdphe.state.co.ug/rf.

Studies of the Health of Rocky Flats Workers

Epidemiology studies of workers at the plant showed excess mortdity from benign and
ungpecified brain tumors. The relationship between the brain tumors and various radiation
exposures has been further investigated but remains unclear. Additionally, workers with higher
amounts of plutonium intake were more likely than those with smaler amounts to have died from
lymphétic and hematopoietic cancers, as well asfrom al combined causes of desth. These |atter
findings were not related to any measure of on-gte radiation exposure. The Rocky Flats study
was updated with deaths through 1995 and with cancer incidence data. The study was
completed in 2000.

Study of mortality among female nuclear workers (MAFN). A study of femae workers
from 12 DOE plants, including Rocky Hats, was combined in a cohort mortality study, and risk
estimates were developed for exposure to ionizing radiation or to chemical hazards. For the
entire pooled cohort, mortality from mental disorders, diseases of the genitourinary system, and
from ill-defined conditions was higher than expected. Externd ionizing radiation exposurein
these workers appeared to be associated with increased relative risk for leukemiaand, to a
lesser degree, associated with increased relative risks for al cancers combined and for breast
cancer.

Exposur e assessment of hazardous waste, decontamination and decommissioning,
cleanup workers (HAWW) feasibility. Feashility sudies a seven DOE sites, including
Rocky Hats, determined that the availability of records to identify workers and their primary
activities, exposures, work higtories, and medica informeation varied sgnificantly from steto Ste.
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The necessary information to conduct exposure assessment, hazard surveillance, or
epidemiology studies of remediation workersis currently not reedily available. Within Stes, data
systems are fragmented and data management isinconsstent in the current environment of
decentralized management and increased subcontracting.

* Lungfibrossin plutonium workers (LFPW). The Nationd Jewish Center for Immunology
and Respiratory Medicine, sponsored by a NIOSH grant, conducted a study to determine
whether workersin facilities involving plutonium are at increased risk for developing fibross.
The study found a significantly higher proportion of abnorma chest radiographs among
plutonium workers (17.5%) as compared to non-plutonium workers (7.2%), p=<0.01. Of
those plutonium workers with absorbed lung doses greater than 10 Sv, 37.5% had abnormal
chest x-rays compared to other plutonium workers (16.5%), p=0.04. After controlling for age,
smoking, and asbestos exposure, the investigators found that a lung dose of 10 Sv or greater
conferred a 5.3-fold risk of having an abnormal chest x-ray consistent with pulmonary fibross
when compared to non-exposed individuals. The final report was released by NIOSH on
November 7, 2002.

» Epidemiological evaluation of cancer and occupational exposure at Rocky Flats
(RKFL). Under aNIOSH cooperative agreement, the Colorado Department of Public Health
and Environment and the University of Colorado are completing a cancer incidence study, an
update of the mortality study, and a nested case-control study of lung cancer. These studies will
determine if workers at the plant have eevated rates of cancer incidence or an increased risk of
death from any disease as compared to the U.S. population. Worker exposures to neutron and
internal radiation are being evauated, and historical worker exposures to carcinogens are being
recongtructed. Collection and andysis of the data are complete, and the fina report was
released by NIOSH on April 17, 2003.

Current Activities at Rocky Flats

Community Involvement

The Colorado Department of Public Health and the Environment has established the Rocky Flats
Health Advisory Panel to guide and oversee the dose recongtruction project. The panel sponsored
extensive public outreach and involvement activities, some of which were increased in 1999 to
interpret and promulgate study findings. Quarterly newdetters have described study progress and
advertised pandl meetings and other public meetings. Fact sheets and papers on technicd topics
have been produced to disseminate information and ask for input from stakeholders, and public

111



meetings have been hed. Pand members have spoken to many civic groups and are available for
quedtioning.
Off-Site Contamination

* ATSDR public health assessment. ATSDR isconducting a public hedth assessment to
determineif people are being exposed to hazardous substances and, if o, whether that exposure
is harmful and should be stopped or reduced. 1n 1999, ATSDR began evaluating available
environmenta information about the Ste, including groundwater, soil, and ar data. This
information, together with the results of the ATSDR exposure investigation, will be used to
determine whether harmful exposures have occurred.

» Patterned after the historical public exposure study and its oversight panel, another citizen pand
is overseaing an independent review of the safe levels of radioactivity remaining in the soil after
remediation. The pand is reviewing caculations used to determine how much radioactive
materid remaining in the soil will produce the dlowable dose of 15 millirems (mrem) per year to
an office worker on Ste or 85 mrem per year to a hypothetica future resdent living on the Site.
Citizens were concerned about the levels set for Rocky Flats because the rates appeared higher
than for some other Stes and the citizens believed the rates were set without sufficient public
Involvement.

* NCEH Rocky Flats historic public exposure studies. CDC's NCEH will work with the
Colorado State Department of Public Health and Environment to complete important followup
tasks from the dose recongtruction project. These tasks include considering developing
interactive software to determine individud risk, applying environmental monitoring data for
vaidation of movement of plutonium in the environment, and completing the analysis of plutonium
rsk factors.

NIOSH Occupational Health Studies

* Sentinel exposure event survelllance/evaluation at DOE sites (SEES). The Universty of
Colorado, under a NIOSH-funded grant, is supporting a project to create a system for Sentinel
Exposure Event (SEE) Surveillance and Evauation at DOE Stes. Based on ajob/task
evaduation and analys's, the SEE system incorporates exposure level measurements,
worker-specific task definitions, and observationa data such as controls and conditions or
exposure into a gpecia data recording and reporting system. This system is designed to produce
reports for worker information programs and for the evaluation of occupationa exposuresin
identifying and prioritizing intervention efforts.  The SEE system has been developed and
implemented as apilot a the plant, and it will be evauated for its gpplicability at other DOE
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gtes. Data collection and andysis has been completed, and the final report is expected in FY
2003.
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DOE Former Workers Program

The DOE-funded Former Workers Program offers medical screening servicesto former DOE
workers.

*  The University of Colorado Hedlth Sciences Center offers medica screening services to former
DOE workers from the Rocky Hats Plant. This project offers screening for chemica exposures.
Other DOE-funded programs offer beryllium and radiation medica screening.
Issues Needing Attention at Rocky Flats
* Therisksto the public from environmenta plutonium exposures need to be determined.  An
example of potentid exposure is the plutonium deposited in the siit of both Standley Lake and
Great Western Reservoir within Operable Unit 3.
* Morbidity studies and non-cancer studies need to be conducted.
Proposed Activities at Rocky Flats
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway and to initiate new
ones. Such activitieswill be implemented only if feasible and deemed appropriate and beneficid to
the community. The agencies will establish a coordinated plan, schedule, and lead organization for
each new public hedlth activity. The plan and schedule will be presented to al potentid partners for
thelr comment.

New Activities FY 2003—-2008

* ATSDR health education and promotion. ATSDR will continue to support and coordinate
the hedlth education activities of the Colorado State Department of Health and the Environment.
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Salmon Test Site
Lamar County, Mississippi

Background

The 1,470-acre SAmon Test Site (formerly caled the Tatum Dome Test Site) islocated in Lamar
County, 21 miles southwest of Hattiesburg, Mississppi. The sdt domeis about 5,000 feet in diameter
and 1,500 feet below ground. The Atomic Energy Commission sdected the Site for seismic
experiments. The Ste was deactivated in 1972.

In 1964 and 1966, two nuclear detonations were exploded in the salt dome. The 1964 detonation
created a cavity in the salt dome that was used for a second detonation 2 years later. Thefirst event, a
5.3-kiloton (+ 0.5) yield nuclear detonation, imploded 2,710 feet below ground. The second event was
a 380-ton yidd nuclear detonation. These detonations were contained within the sat dome; al
environmenta monitoring deta for tritium (the source of radiation exposure) immediately after the
detonations and subsequently have shown no increase above background levels.

Surrounding area residents recently raised concerns about hedlth effects, primarily cancer, related to the
ste. DOE completed a study to determine if there was an association between cancer degthsin Lamar
County and residence near the Sdmon Test Site. Noo association was found.

Past Activities at the Salmon Test Site

Site and Off-Site Contamination

»  Environmental monitoring activities have been conducted &t the Ste Since the first test took place
in 1964. Reports by the Mississppi State Department of Hedlth, Divison of Radiological Hedlth
and the EPA indicated that there were no gas or particulate releases during any of the nuclear
detonations. The U.S. Geologicd Survey and a private contractor conducted the testing.
Results of these andytic tests showed no increase in the normal background radiation. The
results of the monitoring program are documented in areport prepared by the DOE Field Office,
Nevada (DOE, 1978) and in the 1990 annual reports prepared by EPA and the Mississippi
State Department of Hedlth, Divison of Radiologica Hedth.

*  When the SAmon Site was deactivated in 1972, along-term hydrologic monitoring program was
initiated by DOE and EPA and was conducted by EPA's Environmental Monitoring Systems
Laboratory (EMSL) in LasVegas. In 1977, the Missssippi Divison of Radiological Hedlth
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participated in this cooperative monitoring program, which was designed to regularly evaluae
the test Ste and surrounding aress to ensure that resdue left from the tests did not affect drinking
water.

Since 1972, the long-term hydrologic monitoring program and the State of Mississppi have
monitored al accessible wells, boreholes, creeks, and ponds on the site. EPA sampled
groundwater from 20 residential wells and from 54 wells on- and off-ste. Data from these
analyses were compared to basdine data of samples taken when the test Ste was initiadly closed.

The results of this monitoring program are summeaxrized as follows.

«  Groundwater monitoring indicated that the salt dome was intact and that no tritium was
leaking outside the dome.

«  Thetritium concentrations found in deep wells, both on- and off-gte, were Smilar to
worldwide background levels.

« Low levesof tritium have been measured in water from shalow boreholesin the areawhere
the tests were conducted. The water in these boreholes was brackish and undrinkable. The
tritium found there was from residue brought to the surface by drilling activities conducted
immediately after the tests. No health hazard was identified because (1) the water was not
used for drinking, (2) the tritium concentrations were low, and (3) the test Ste was off limits
to the public.

«  Thehighest tritium concentration was 48 picocuries per liter (pCi/L); the EPA drinking water
gtandard for tritium is 20,000 pCi/L.

Community Health Studies and Activities

DOE conducted amortality study to determine if there were excess cancer deaths among former
resdentsin the area near the Sdmon Test Site. The Public Hedth Statistics Divison of the
Missssppi State Department of Health provided computerized data for al deaths among the
approximately 27,000 Lamar County residents between January 1, 1980, and December 30, 1991.

The study identified 562 (25.7%) deaths due to cancer and 1,623 (74.3%) deaths due to other
causes. There were too few cancer deaths among children to permit analysis. No apparent
relationship between cancer death and residence near the SAmon Test Site was found. Therisk of
cancer was no higher for those living near the site than for those living farthest away, nor for those
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living in one direction compared to another, athough there was a non-gatigicadly sgnificant increase
in those living north of the Ste.

Thefindings of this sudy are consstent with a previous investigation by the Missssippi State
Department of Hedth, which andyzed vitd datarecords. The study found that the age-adjusted
mortality rates for al cancers combined and for 34 site-specific cancers for Lamar County were
amilar to those for Mississippi and other counties within the state for 1980-1988.
Studies of the Health of Salmon Test Site Workers
No epidemiologic studies of former workers at the Sdlmon Test Site exit.

Current Activities at the Salmon Test Site
* No current studies are being conducted in populations near the Ste. The Mississppi Department

of Health continues to monitor private wells quarterly, and DOE continues to do monitoring

annudly.

» A DOE report on remediation activities has been completed and is being reviewed by the State.
DOE completed a mathematical mode of groundwater monitoring of the aquifer plume. The
model did not suggest any off-Site exposure.

* DOE completed arisk assessment around the site.

» DOE has agreed to fund the ingtalation of aweater system inthe area. It will be more cost-
effective than continuing the water testing over the next 50 years.

Issues Needing Attention at the Salmon Test Site
No additiond issues have emerged.
Proposed Activities at the Salmon Test Site

No additiona activities are proposed.
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Savannah River Site (SRS)
Aiken, South Carolina

Background

The Savannah River Ste (SRS), located in South Caroling, was built in the early 1950s to produce
materias for the manufacture of nuclear weapons, primarily tritium and plutonium-239. The operations
at the site were adjusted to meet the country’ s changing defense needs. A mgjor operationa change has
been the permanent closure of the five reactors used to produce plutonium and tritium and a shift in the
late 1980s to recycle this materid to maintain the nation’s supply of nuclear wegpons. This recycling
activity alows the United States to stretch its supply of tritium and reduces the need to produce more of
the materid. In addition, other production, storage, and recycling operations at the Site are currently
under review through an Environmenta Impact Statement Process. SRS isa DOE facility currently
being operated by Westinghouse Savannah River Company.

Although tritium has been along-time concern a the Site, potential adverse hedlth effects due to
exposure to atmospheric and surface water releases of chemicas and other radionuclides from the Ste
are aso of concern. Routine and inadvertent releases occurred from the five reactors (100 area),
separations facilities (200 area), and other operationd facilities. Community residents are so
concerned about groundwater and environmenta justice issues and about the hedlth of workers a the
dte.

Past Activities at SRS

Off-Site Contamination

e InJanuary 1995, the South Carolina Department of Hedlth and Environmenta Control, the
Georgia Department of Natura Resources, and the EPA jointly issued a fish consumption
advisory to provide guidelines for eating fish taken from sdected portions of the Savannah River
and Stedl Creek, Lower Three Runs Creek, and Four mile Branch. This advisory was based on
mercury levelsin fish samples taken from the Savannah River. Asaresult of additiond sampling
of fishin tributaries to the Savannah River, the South Carolina Department of Hedth and
Environmenta Control expanded the advisory in May 1996 to include fish in those creeks based
on messured levels of cesum-137 and strontium-90 .

* The CDC'sNCEH is performing a dose recongtruction study to assess the dose and risk to the
surrounding community from past exposure to contaminants released from the ste. NCEH has
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completed two phases of the Savannah River Site Environmental Dose Reconstruction Project:
(1) document retrieval and assessment; and (2) the reconstruction of historica releases of
radioactive materids and chemicals from SRS between 1954 and 1990. In Phasel, dl records
stored at SRS and other locations were searched and interviews with current workers and
retirees were conducted. Severa thousand documents were found that could be used to
estimate chemica and/or radionuclide releases to the air and water around SRS.

The Savannah River Ste Environmental Dose Reconstruction Project; Phase Il: Source
Term Calculation and Ingestion Pathway Data Retrieval Evaluation for Materials
Released from the Savannah River Ste has been completed by NCEH and is available on
CD-Rom and on paper. During this phase, it was estimated that the key radionuclides released
to ar were iodine-131, iodine-129, tritium, argon-41, plutonium-239, and plutonium-240. Key
rel eases to water were cesum-137, tritium, strontium-90, cobalt-60, phosphorus-32, and
iodine-131. Alsoidentified were 22 key chemicals and heavy metds released to the water and
ar fromthedte. None of the chemicas and radioactive materias released from the Ste have
migrated off-gte via groundwater.

Studies of the Health of SRS Workers

In arecent multi-site sudy, sponsored by a Nationa Ingtitute for Occupationa Safety and Health
(NIOSH) grant, the University of North Carolinafound an effect based on age. External doses
recelved at older ages were associated with an increased risk of multiple myeloma, but doses at
younger ages were not.

The mortaity experience of 9,860 white male SRS workers was evaluated. They reportedly had
ahigher rate of leukemiathan the U.S. population through 1980. This was concentrated among
hourly workers employed before 1955 who worked from 5 to 15 years. The leukemia death rate
through 1986 was higher than expected only for those degths occurring from 1965 through 1969.
Preliminary findings from arecent study of SRS workers reported that the leukemia mortdity rate
was not higher than the U.S. rate through 1995.

Exposur e assessment of hazardous waste, decontamination and decommissioning,
cleanup workers (HAWW). Feashility studies at seven DOE sites, including SRS, determined
that the availability of records to identify workers and their primary activities, exposures, work
histories, and medicd information varied significantly from steto Ste. The necessary information
to conduct exposure assessment, hazard surveillance, or epidemiology studies of remediation
workersis currently not readily avalable. Within Stes, data systems are fragmented and data
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management isincongstent in the current environment of decentraized management and increased
subcontracting.

Study of mortality among female nuclear workers (MAFN). A study of femae workers
from 12 DOE plants, including SRS, was combined in a cohort mortdity study, and risk estimates
were developed for exposure to ionizing radiation or to chemical hazards. For the entire pooled
cohort, mortaity from menta disorders, diseases of the genitourinary system, and from ill-defined
conditions was higher than expected. Externa ionizing radiation exposure in these workers
appeared to be associated with increased relative risk for leukemia and, to alesser degree, with
increased relative risks for al cancers combined and for breast cancer.

An ATSDR hedth consultation for the D-Area seepage basin determined that the dioxin levels
did not pose a health hazard to workersif recommended worker precautions were taken during
removal actions.

Current Activities at SRS

Community Involvement

Savannah River Site Health Effects Subcommittee. NCEH and ATSDR will continue to
work with the SRS Hedlth Effects Subcommittee. The subcommitteeis avehicle for the public
and triba nations, including the Catawba Tribe of South Carolina, to express concerns and
provide advice and recommendations on the agencies public hedth activities and research at
SRS.

Off-Site Contamination

NCEH SRS dosereconstruction. NCEH is currently completing Phase I11 of the SRS
Environmental Dose Recongtruction to determine which contaminants and exposure pathways
have the highest potentia for harming people. To accomplish this, NCEH’ s contractor,
Advanced Technologies Laboratories, Inc., is currently examining the literature to identify
biologicaly plausible hedth outcomes that could be related to the radionuclides and chemical
contaminantsidentified in Phase I1. If the results of this risk-based screening andysesindicate
the need for additiond investigation, NCEH will proceed with additiona phases of a complete
dose recondruction: In Phase 1V, site-specific models and parameter values for those
contaminants and exposure pathways sdlected in Phase 111 will be developed; and these moddls
will be used in Phase V to esimate environmenta exposures and doses, which will include
uncertainty analyses.
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The dose models developed in Phase V will be used to develop probabilistic estimates of hedlth
risk (for redistic scenarios and for the population). NCEH is currently evauating the information
available to conduct these andyses, including population data, literature relating to sdect hedth
outcomes/exposures, existing health outcome data for the region, and risk models. NCEH will
collect information needed to estimate the size and dynamics of the off-gte population and
background rates of disease, develop risk estimation modes, and estimate the lifetime risk of
select cancers and other hedlth effects (when possible). 1t ishighly likely that for non-neoplagtic
hedlth effects, only a qualitative assessment of risk will be possble. NCEH will develop and
implement a plan to effectively communicate the results of the dose assessment and risk andlys's
to stakeholders.

Current Activities at SRS

ATSDR public health assessment. Asresources are available, ATSDR will initiate work on
the public hedth assessment for SRS to: (1) evauate the potentid for environmenta exposures
to the public (pagt, present, and future); (2) assess the impact on public hedlth (past, present,
and future); and (3) prevent and mitigate further public exposure. To avoid duplicating efforts,
ATSDR will use the data and information collected by NCEH during their dose reconstruction
adtivity.

Community Health Studies and Activities

ATSDR health education and promation. ATSDR will implement hedthcare provider
training for communities near SRS. Primary care providers will receive information and
resources to diagnose, treat, and counsdl persons concerned about the health impact of the site.

ATSDR health communication strategy. ATSDR, in collaboration with NCEH, will
implement a community health education and communication srategy. The agencies will work
with the Savannah River Ste Hedlth Effects Subcommittee, Savannah River Site Citizens
Advisory Board, and the communities around the gte to identify the community needs for
information and education. Based on this information, a comprehengve health education
outreach program will be devel oped.

ATSDR community needs assessment for health education and promotion. In FY 2002,
ATSDR and the Oak Ridge Ingtitute for Science and Education (ORISE) completed a hedlth
education needs assessment and followup health education action plan. Staff continue working
with loca hedth and community representatives in the counties around the Site to develop hedlth
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education materials and activities to address issues that were raised as part of the needs
assessment process.

NIOSH Occupational Health Studies

* Multi-site case-control study of lung cancer and external ionizing radiation (LUNG).
This ongoing NIOSH case-control study combines worker information from multiple Sites,
including SRS, to darify the relaionship between lung cancer and externd radiation exposure.

* Multi-site leukemia case-control study (LCCS). Thisongoing NIOSH case-control study
combines worker information from multiple stes, including SRS, to explore the rdaionship
between externd radiation and leukemia risk among 250 workers with leukemia compared to
amilar workers who do not have leukemia

» Cohort mortality study of DOE chemical laboratory workers (CLWS). NIOSH is
studying the mortaity experience of chemicd laboratory workers from multiple sites, including
SRS. Limited previous studies outside the DOE complex suggest an increased risk of cancer in
these workers.

»  Susceptibility and occupational radiation risks (SORR). The University of North Carolina
a Chapd Hill, under aNIOSH grant, is conducting a study focusing on radiation-mortality
associations at the SRS under various lag assumptions, and investigating potential changes with
age-a-exposure in susceptibility to the carcinogenic effects of radiation. They will aso
investigate the differences between workers for carcinogenic effects due to non-radiologic
exposures usng ajob matrix to identify workers with routine potential for non-radiological
exposures, and examine the joint effects of radiologica and non-radiologica exposures.

DOE Epidemiologic Surveillance of Current Workers

DOE's epidemiologic surveillance assesses the overdl hedth of the current DOE work force at 14
DOE sites, including SRS. The god isto identify groups of workersthat may be at increased risk for
occupation-related injury and illness.

DOE Former Workers Program

The DOE-funded Former Workers Program offers medica screening services to former DOE
workers. There are two Former Worker Program projects for former SRS workers.
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The Medicd Universty of South Carolina offers medical screening to former production workers.

The Augusta Building Trades Medical Screening Program, led by the Center to Protect Workers
Rights, offers medica screening services to former congtruction workers from SRS.

Issues Needing Attention at SRS

Depending on the results of the environmenta dose recongtruction, a determination may need to
be made of the potentiad hedlth risks that might result from past exposuresto chemicds and
radionuclides released from SRS to surrounding communities.

Applicable to SRS and other Sites

Further epidemiologic research is needed to evauate the protection against potentialy adverse
hedth outcomes in the workplace provided by current occupationd radiation exposure limits.
Many of these exposure limits were devel oped from bomb survivor and radiation therapy
exposure data that differsin intendty, duration, route of exposure, and frequency from that found
in the workplace.

Internal dosimetry of radiation workers requires numerous assumptions and the relationship
between internal radiation dose and hedlth effects needs to be evaluated.

Results from ongoing mortdity studies need to be evauated to improve understanding of causes
of cancer and chronic diseases. Additiona studies can be proposed to focus on a single disease
in worker groups.

Complete records, including industrid hygiene and work history data for the various levels of
subcontractors at each Site, must be made available.

Proposed Activities at SRS

Ongoing Activities

The agencies propose to continue the previoudy listed projects aready underway and to initiate new
ones. Such activitieswill be implemented only if feasible and deemed appropriate and beneficid to
the community. The agencies will establish a coordinated plan, schedule, and lead organization for
each new public hedth activity. The plan and schedule will be presented to dl potentid partners for
their comment.
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New Activities for FY 2003—-2008

ATSDR public health assessment. Asresources are avalable, ATSDR will initiate work on
the public hedlth assessment for SRSto: (1) evauate the potentia for environmenta exposuresto
the public (past, present, and future); (2) assess the impact on public hedth (past, present, and
future); and (3) prevent and mitigate further public exposure. To avoid duplicating efforts,
ATSDR will use the data and information collected by NCEH during their dose recongtruction
activity.

NIOSH occupational health studies (2007), Savannah River Site cohort update (SRSU).
Because of prior investigations conducted by NIOSH and other investigators &t the Savannah
River Ste, the qudity of records has been improved and a more informative analys's of
occupational exposures will be possible. Workers at this site have documented exposures to
plutonium, tritium, and externd radiation. This study has been cancelled snce asmilar effort is
now proceeding under aNIOSH grant.
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Shipyards in the Naval Nuclear Propulsion Program
Various Locations

Background

Thefirst nuclear-powered ship, the USS Nautilus, which went to seain 1955, was built in Groton,
Connecticut. Since then, the Shipyardsin the Nava Nuclear Propulsion Program has devel oped
shipyard nuclear capabilities at Kittery, Maine (near Portsmouth, New Hampshire); New London,
Connecticut; Norfolk and Newport News, Virginia; Charleston, South Caroling; Mare Idand, Cdifornig;
Puget Sound, Washington; and Pearl Harbor, Hawaii. At each of these Sites, nuclear-powered ships
have been constructed, overhauled, repaired, refueled, or deactivated.

Past Activities at Shipyards in the Naval Nuclear Propulsion Program

Studies of the Health of Nuclear Naval Shipyard Workers

A cohort mortdity epidemiologic analysis of workers at the Portsmouth Nava Shipyard (PNS)
completed by NIOSH found no significant excess mortality from any cause. Later case-control
gudies of lung cancer and leukemiaiin this group of workers did have positive findings. However,
these findings were nat, in dl likelihood, linked to occupationd radiation exposure.

Excess lung cancer mortdity was associated with workers with cumulative occupational doses of
1.0t0 4.999 rem. These same workers were also potentially exposed to welding fumes and
ashedtos. The rdlative importance of welding fumes and asbestos in the development of the lung
cancers could not be determined.

In the other case-control study, significant excesses of leukemia were found for welders and
eectricians, but no relationship was found between leukemia and radiation exposure.

In 1991, researchers from The Johns Hopkins University completed an epidemiologica study of
the hedlth of workers a the sx Navy shipyards and two private shipyards that serviced Navy
nuclear-powered ships. This study evauated 70,730 civilian workers from 1957 through 1981,
to determine whether there was an excess risk of leukemia or other cancers associated with
exposure to low levels of gamma radiation.

The study found no evidence that the heglth of people involved in work on U.S. nuclear-powered
ships has been adversely affected by exposure to low levels of radiation incidenta to thiswork.

126



In fact, the overal degth rate among radiation-exposed shipyard workers was less than the death
rate for the U.S. population.

The degth rate for cancer and leukemia among the radiation-exposed workers was dightly lower
than that for non-radiation-exposed workers and that for the generad U.S. population. An
increased rate of mesothelioma, arare cancer linked to asbestos exposure, was found in both
radiation-exposed and non-radiation-exposed shipyard workers, although the number of cases
was amal.

Current Activities at Shipyards in the Naval Nuclear Propulsion Program

Off-Site Contamination

No ongoing studies of off-ste contamination exis.

Community Health Studies and Activities

No ongoing community health Sudies exig.

NIOSH Occupational Health Studies

Mortality update study of Portsmouth Naval Shipyard workers (PNSP). The NIOSH
cohort mortdity study of Portsmouth Nava Shipyard (PNS), amortaity study of civilian
employees a PNS, will be updated through 1997. Through an agreement with the Nava Sea
Systems Command, the cohort has been expanded to include dl individuals employed through
1992. Case-control studieswill dso be done, asindicated by areview of the data. The study
will dso determine whether externd ionizing radiation is related to the risk of death from leukemia
or lung cancer and whether asbestos exposure or other known carcinogens present at the
shipyard are confounding these relationships.

International collaborative study of nuclear industry workers (IARC). NIOSH will
contribute study data from PNS workers to an international collaborative study of nuclear
workersin 17 countries. This study is sponsored by the International Agency for Research on
Cancer and isthe largest cancer mortality study ever of nuclear workers.

Multi-site leukemia case-control study (LCSS). Thisongoing NIOSH case-control study
combines worker information from multiple Stes, including PNS, to explore the rdationship
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between externa radiation and leukemiarisk among 250 workers with leukemia compared to
smilar workers who do not have leukemia

Issues Needing Attention at Shipyards in the Naval Nuclear Propulsion Program

The Matanoski cohort mortdity study of civilian nava shipyard employees, including those a PNS,
was funded by DOE. The study followed approximately 70,000 nuclear Navy workers for 13 years,
through 1981. An update of this study at thistime would add at least 15 years of mortality data for
this cohort. Thisisan important cohort to follow up dueto its Size, the exceptiond qudity of the
exposure information available, and because the radiation exposure to this cohort is without the
confounding factor of internal dose.

Proposed Activities at Shipyards in the Naval Nuclear Propulsion Program
Ongoing Activities
The agencies propose to continue the previoudy listed projects dready underway.
New Activities for FY 2003-2008

NIOSH Occupational Health Studies (2005-2009), Nuclear naval shipyard workers
(NNSW). The proposed study will seek to evaluate the relationship between externd ionizing
radiation exposures and long-term hedth effects, including lung cancer. Thisworkforceis regarded
as having rdatively minima exposure to interna depositions of radionuclides. Measures are required
to address potentia confounding exposures in the shipyards which could influence the hedth
outcomes of interest. The study will require substantia resources and will not be initiated unless
sgnificant additional resources, including personnel, are alocated for this research effort. Accessto
the study shipyards and data resources will aso need to be established. This study is deferred from
2003 to 2005.
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Agency for Toxic Substances and Disease Registry Multi-Site
Activities

Toxicological Profiles

Toxicologicd profiles are publicly and scientificaly reviewed documents published by the Agency for
Toxic Substances and Disease Registry (ATSDR). They summarize available knowledge about a
chemica or substance and the human health consequences of exposure. Toxicologica profilesidentify
the full range of hedlth effects, by duration and route of exposure, observed in humans and animas from
exposure to particular substances. They contain relevant information on chemica, physicd, and
radiologica properties; production, import, export, use, and disposd; pathways migration; potentia for
human exposure; anaytica methods, regulations and advisories; and toxicological data gaps for which
additional research is needed. Hedth guidance vaues are derived, where appropriate, for route and
duration-specific exposure concentrations that are expected to be without significant humanrisk. Profile
recipients include the private sector, other Government agencies, the international community, academia,
citizens, and environmenta groups. The profiles are an authoritative source of up-to-date information on
the hedlth effects of hazardous waste components, a guide for hedlth assessors working at hazardous
waste Sites, and atool to educate the public about the potentia for health effects. Federal agencies, such
asthe DOE, can use the profiles to make better informed decisons at their Stes.

Available and Planned Toxicological Profiles

Toxicological profiles for substances that have radioactive isotopes are available for radium, radon,
thorium, plutonium, and uranium. The fird four of these contain outdated information and are limited in
scope. The user will benefit when these profiles are updated with current science and enhanced to
include sections now contained in current profiles (e.g., child hedth). Asfunding is provided, ATSDR
plans to prepare toxicologica profiles for the substances and their radioactive isotopes listed in the
following table (in order of priority).

Table 1 identifies the substances that can be profiled by year. Table 2 identifies the DOE Stes a which
the radioactive substances have been found.
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Table 1. FY 2003-2008 Plan for Developing Toxicological Profiles

Toxicological
Profiles

2003

2004

2005

2006

2007

2008

Americium
Cesium
Strontium
Cobalt
lodine

final

Nitrates
Plutonium

initiate

public
comment

final

Thorium
Vinyl Chloride

initiate

public
comment

final

Chloroform
Nickel

initiate

public
comment

final

Radium
Radon

initiate

public
comment

final

Chlordane
Uranium

initiate

public
comment

Vanadium
Noble and
activation gases

initiate
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Table 2. Sites With Chemicals Identified in the Toxicological Profiles

Site

Chemical

Am

Cs

Co

Gases

Ra

Rn

Sr

Tc

Th

Pu

H3

Brookhaven National
L aboratory

X

Fernald Environmental
Management Project

Hanford Nuclear
Reservation

Idaho National
Engineering and
Environmental
Laboratory

Laboratory for Energy-
Related Health Research

Lawrence Livermore
National Laboratory

Los Alamos National
Laboratory

Monticello Mill Tailings
Site

Mound Plant

X

Nevada Test Site

Oak Ridge Reservation

Paducah Gaseous
Diffusion Plant

Pantex Plant

Portsmouth Gaseous
Diffusion Plant

X IX| X |IX[X[X

X |IX| X |X

Portsmouth Naval
Shipyard

Rocky Flats

X

Savannah River Site

X

X

X

X

Am = americium, Cs = cesium, Co = cobalt, | = iodine, Ra= radium, Rn = radon, Sr = strontium,
Tc = technetium, Th = thorium, Pu = plutonium, U = uranium, V = vanadium, H3 = tritium
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ATSDR Interaction Profiles

ATSDR is building upon its gpplied research program to address mixtures of potentiadly hazardous
substances by developing interaction profiles. The main purpose of the interaction profilesisto evauate
mixtures that are of gpecid interest to environmenta public hedlth, building on results reported in the
scientific literature, on assessments based on the weight-of-evidence methodology, and on other hedlth
asessment tools. The interaction profiles undergo scientific review for accuracy of presented data and
vaidity of conclusons. They represent up-to-date views of the U.S. Public Hedth Service on hedlth
assessment issues for mixtures.

The mixtures sdlected for interaction profiles are relevant to the DOE complex, and initial selectionsare
identified below. The interaction profileswill be widely distributed among other governmental agencies,
the private sector, and academia and will help health assessors to evauate speciad mixturesrisks at DOE
gtes.

Table 3. Selected Mixture Groups and Example Locations

Mixture groups Examples of Relevant DOE Complex L ocations
e Cesum ¢  Hanford Nuclear Reservation
o Nitrates ¢ LosAlamos Nationa Laboratory
»  Sulfates *  Monticello Mill Tailings Site
Uranium
Vanadium
e Arseic ¢  Hanford Nuclear Reservation
. Cesium «  Lawrence Livermore National Laboratory
. Chromium *  Savannah River Site
e Cobalt
Cadmium ¢ Savannah River Site
e Cesum
o Cobalt
Lead
Strontium
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ATSDR Mixtures Research

ATSDR proposes a two-step project to determine how simultaneous exposure to multiple hazardous
substances affects toxicity. In the first step, appropriate mixtures will be identified, and in the second

gep, thetoxicity of these mixtures will be assessed in combination. Data from DOE siteswill be
reviewed to identify candidate radioactive and non-radioactive substances to which individuas might be
co-exposed and which could impact common target organs (i.e., the kidneys or liver). Relevant literature
searches will be conducted to compile information on combined toxicity of the substances in mixtures.
Based on these findings, scientific assessments will be designed and conducted to answer specific
questions concerning the effects of exposures to mixtures of chemicals and the role radiation might play in
increading or decreasing adverse effects of the chemical mixtures on the overdl health of human
populations exposed near DOE Sites.

Phase | of the project will identify pertinent mixtures found et DOE sites through contracts, grants, and
daff activities. Prdliminary data andyses have dready identified severd 3- and 4-component mixtures
likely to be present at DOE sites. A more comprehensive list will be developed and assessed to identify
those mixtures found in completed exposure pathways, (i.e., those to which the public is or has been
exposed). Literature reviews will be conducted and findings summarized in interaction profiles to
document interactions between the components of such mixtures that can impact the hedth of exposed
human populations. Hypotheses will then be generated regarding interactions between mixtures of certain
key chemicds and radioactive materids.

Phase |1 will subject the above-generated hypotheses to scientific testing and assessment, and extend
current work efforts to mixed exposures from radioactive and chemica mixtures. Relevant multi-
radionuclide and multi-chemica mixtures will be researched separately to identify the respective
radiological and chemica hedth impacts, and jointly assessed for evidence and type of interaction.
Results will be used to refine the hypotheses for generd gpplicability.

National lodine-131 Education Effort

This effort indludes developing Case Studies in Environmental Medicine: 1odine-131 Toxicity,
digtributing the document, and educating the public and hedlthcare providers about iodine-131. During
FY 2000, ATSDR' s nationa partners began devel oping the case studies and a digtribution plan. After
finalizing the case sudies, ATSDR will work with the agencies and community members to distribute the
case studies, and to conduct health education programs for groups such as hedlthcare providers,
community members, and other hedlth officias based on the information in the case sudies.

133



ATSDR Public Health Assessments and Consultations at Other Sites

ATSDR will continue to gather information to develop public hedth assessments a al DOE dtes on the
Nationa Priorities List (NPL) and for Stes for which petitions for public health assessments have been
accepted. If additional DOE sites are proposed for listing on the NPL or petitions are submitted,
ATSDR will rank the sites and prepare public hedlth assessments as mandated by the Comprehensive
Environmenta Response, Compensation, and Liability Act of 1980 (CERCLA), as amended (42 U.S.C.
89604[1]).

Because of insufficient resourcesto address dl Sitesin onefiscal year, a strategy was developed to
determine the order in which public health assessments would be initiated. An ATSDR ste-ranking
scheme was developed that evauates and categorizes Sites according to their potentid to affect public
hedth. This ranking scheme was published in the Federal Register (57 FR 37382).

The ranking scheme evduates the following factors that may influence the public hedth implications of a
ste: (1) hazardous substances present; (2) population potentidly affected; (3) potentia for exposure; and
(4) hedth outcome data and community health concerns.

In addition to public hedth assessments, ATSDR may initiate new hedth consultations based on identified
public health concerns or at the request of DOE, the EPA, or the affected communities. Priorities factors
for hedlth consultations include current exposure, current hedlth effects, impact of recommendations, data
avallability, time required to prepare consultation, externd resource availability, and competing projects
(i.e., what other projectswill be delayed to initiate the hedlth consultation).

ATSDR Health Education and Promotion Assistance with Public Health
Assessments at Other Sites

ATSDR will determineits hedlth education and promotion activities based on the findings and
recommendations from the draft public health assessments and from the comments received from
community residents during the public comment release period. These activities could include holding a
public availability sesson for resdents potentidly impacted by the Site and developing community hedth
educationa materias such as fact sheets, educationa brochures, and document summearies.

Primary care providers will receive information and resources to diagnose, treat, and counsdl persons

concerned about the hedth impact of the Ste. These educational materials can be provided at loca
Grand Rounds or made available through loca professond organizations.
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ATSDR Health Study Activities at Other Sites

Future hedlth studies are contingent upon the outcome of current work the agencies are conducting (i.e,
the public hedth assessment and hedlth studies).
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National Center for Environmental Health (NCEH) Multi-Site
Activities

NCEH Education and Training Cooperative Agreements

The CDC’'s NCEH will support acompetitive program for hedth education effortsin communities near
DOE nuclear wegpons facilities Sites.

NCEH Grants for Radiation Research

NCEH will support a competitive program of grantsto: (1) assess priority radiation research issues
identified by CDC saff; (2) encourage professonas from awide spectrum of disciplines to undertake
radiation research programs, and (3) evauate current and new scientific methodologies and strategiesin
radiation research.

NCEH Logistics Meeting Support Contract

This contract funds the conduct of federa advisory committee meetings, as well as other scientific or
public meetings in support of radiation research activities as required.

NCEH Communications Support Contract

This contract will help support hedlth communications activities associated with reporting and interpreting
the findings of energy-related research conducted under the MOU.

National Academy of Sciences Peer Review

The National Academy of Sciences Committee on CDC Radiation Research peer reviews many reports
generated as aresult of research conducted by NCEH at DOE sites.

Multi-Site, Web-Based, lodine-131 Dose Calculator

NCEH is developing an Internet tool to alow people to estimate the doses they may have received from
historic releases of iodine-131 (1-131) from the Hanford Nuclear Reservation and then add those doses
to ones estimated by the National Cancer Indtitute for 1-131 in falout from nuclear wegpons testing at the
NevadaTest Site. The ORR, INEEL, and SRS have adso higtoricaly released 1-131 into the
environment. NCEH is congdering developing an Internet tool to alow people to estimate their total
historic 1-131 doses from dl or part of these Stes, as gppropriate.  Summing up doses for radionuclides
other than 1-131 and for sites not listed above aso may be considered if deemed appropriate.
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Community-Based Organization Education/Training Grants

Competitive grant program gives smal community-based organizations the opportunity to improve their
ability to educate their local communities about energy-related hedlth activities et DOE Stes.
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National Institute for Occupational Safety and Health (NIOSH)
Multi-Site Studies

Comprehensive Nuclear Worker Roster and Exposure Data Base Development

HERB Epidemiologica Data Sysem (HEDS). This project will create one uniform, centraized and
secure data management system to maintain NIOSH study data used in epidemiologic research
across multiple DOE sites. This database will alow the work history and exposure information for
workers employed at more than one DOE site to be combined. To the extent alowed by law,
information in the database will dso be used to assst NIOSH in carrying out its respongibilities under
the Energy Employees Occupationa 11Iiness Compensation Program Act (EEOICPA).

Current Multi-Site Studies

Multi-Site Leukemia Case-Control Study (LCCS)

Cohort Mortality Study of DOE Chemica Laboratory Workers (CLWS)

Internationa Collaborative Study of Nuclear Industry Workers (IARC)

Multi-Site Case-Control Study of Lung Cancer and Externd lonizing Radiation (LUNG)
Chronic Beryllium Disease Sudies (BER1)

Beryllium Disease Naturd History (BER?2)

NIOSH Occupationa Radiation and Energy-Related Grants (GRNT)

Sites to be Selected Following Further Review

The CDC' s NIOSH is proposing a number of multi-site sudies for FY 2003-2008 for which specific
Stes have not yet been sdlected. Pending initid investigations and feasibility studies, these include:

NIOSH Occupational Health Study (2004-2005) Cohort Study of Neutron Exposed Workers
(NUTR). Historica neutron monitoring practices and exposure documentation would be evauated
for sdlected Stes. The feasibility of conducting an epidemiologic investigation of the association and
dose-response relationship between neutron exposures and cancer would aso be determined before
launching aformd cohort study. This study is deferred from 2003 to 2004.

NIOSH Occupational Health Study (2004-2006) Combined Plutonium Workers Study
(CPWYS). Contingent upon the findings of NIOSH funded studies coming to completion that have
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cohort members with plutonium exposures, dong with evduation of foreign sudies involving
plutonium exposed workers, afeaghility effort for evauating the hedth outcomes of a combined
group of plutonium exposed U.S. workers may be appropriate. This study has been deferred from
2003 to 2004.

NIOSH Occupational Health Studies (2005-2007)

e Combined Uranium Workers Study (CUWS). This study will examine hedth effects
associated with uranium exposures in portions of the fuel cycle and nuclear wegpons production.
Workers at DOE facilities that have previoudy been studied will be combined to increase
datistica power. Exposure assessment information for external and internd emitters will be
included in the andlysis dong with information on the solubility and other physica properties
where available.

* Reproductive Biomonitoring Study (RADT). This study has been cancelled.

NIOSH Occupational Health Studies (start up 2006)

* Clean-Up Workers: Phase2 (HAW?2). A previous study of DOE decontamination and
decommissioning workers indicated that complete rosters of current and former remediation
workers do not exist and that accurate and complete exposure, work history, and medical
records data are not readily available for this population. This study isintended to address the
problems of decentralized and multi-formatted radiation and chemical exposure records across
the DOE complex and characterize the multi-ste exposures and conditions of former and current
decontamination and decommissioning workers.

e Breast Cancer Incidence Study (BCIS). Breast cancer has been associated with exposure to
ionizing radiation through previous epidemiologic analyss. However, the risk of breast cancer
from low-dose, protracted exposures, such as those experienced in the DOE workforce, isless
well-understood. This project isintended to evauate the relationship between exposure to low-
level externd ionizing radiation and breast cancer incidence among female workers at multiple
DOE stes. The study will use a case-control design to alow adequate control of confounding
factors known to be related to breast cancer, such as reproductive history and chemical
EXposures.

*  Worker Surveillance Data Analysis (SURA). This project would access information from
previous NIOSH studies and available DOE datato: (1) profile the incidence of specific
morbidity and mortality outcomes and exposures in defined worker cohorts, and (2) investigate
the associations between sdlected adverse hedlth effects and exposures which may identify
additiond topicsfor a comprehensive research program. This study deferred from 2005 to 2006.
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NIOSH Occupational Health Studies (start up 2007)

Combined National Laboratory Worker Study (CNLYS). This study has been cancelled.
Exposure Assessment Female Nuclear Workers (EAFN). Previous sudies of the femde
nuclear worker population indicated that mortality from menta disorders, diseases of the
genitourinary system, and from ill-defined conditions was higher than expected and that externd
ionizing radiation exposure in these workers appeared to be associated with increased risk for
leukemia, dl cancers combined and breast cancer. This study will examine the femae nuclear
worker cohort and creste a detailed characterization of the exposures and working conditions for
further analyss of exposure response relationships. This study has been deferred from 2006 to
2007.

NIOSH Occupational Health Studies (start up 2008)

Congtruction Workers Cohort (CONS): This study will assess cause-gpecific mortaity among
congtruction workers at DOE stes following their apparent exposures to ionizing radiation and
ashestos, dlica, beryllium, or other hazardous chemicals at DOE congtruction Sites. Rates of
death among specific trades will be compared to the U.S. population and internaly to unexposed
workers. The study will incorporate an exposure assessment for ionizing radiation and chemicas,
including particulate levels. This study has been deferred from 2007 to 2008 pending resource
avallability.

Brain Cancer Case Control Study (BRAN). Studies at individua DOE stes have indicated a
potentid link between low-leve ionizing radiation exposures and brain cancer.  However, these
ste-specific studies lacked sufficient statistical power to properly evauate the exposure response
rel ationships due to the rarity of brain cancer cases and the smdl size of the site-specific cohorts.
This pooled case-control mortality multi-site study will consder cases across a sufficient number
of DOE sites to more rigoroudy examine the relationship between low-level radiation exposures
and brain cancer mortality. This study has been deferred from 2007 to 2008.

Current NIOSH Grant Activity (Not site-specific)

Stochastic modelsfor radiation carcinogenesis. temporal factors and dose-rate effects
(SMRC). The University of Washington's Fred Hutchinson Cancer Research Center, under a
NIOSH grant, is continuing the development of methods for anadlyss of epidemiologica dataon
radiation carcinogenesis based on the biologica principles of multistage carcinogeness.
Specificdly, thiswould incorporate age- and time-dependent factors, including protraction of
exposure. In addition, the investigators intend to analyze the association between low-LET
radiation and the incidence of lung and colorecta cancer using data from the Canadian Nationa
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Dose Registry and the Comprehensive Epidemiologicd Data Resource datafrom DOE. The
main goals of this research are to explore the effects of various age- and time-related factors and
of protraction of exposure on therisk of radiation carcinogeness.

Past NIOSH Grant Activity (non-site-specific)

Glycophorin A biodosmetry in 1-131 treated patients (GLYC). Thisresearch evauated the
in vivo glycophorin A-based somatic cell mutation assay as a retrospective dosimeter for usein
epidemiologic studies. The response of the assay as a biodosmeter of radiation exposure was
investigated in alongitudina study of patients receiving 1-131 therapy for thyroid disease.
Assessment of the glycophorin A assay in this project demonstrated that the biologica response
recorded by the glycophorin A assay is substantialy reduced for low dose/low dose rate radiation
exposures compared to that observed for acute exposures. The assay appears to be sengitive
only to exposures exceeding 50 cSv.  The study findings were released by NIOSH on
September 24, 2002.

Acuteradiation syndrome in Russian nuclear workers (ARSR). The purpose of this study,
performed in collaboration with the Russian Southern Uras Biophysics Inditute, was to facilitate
the acquisition of diagnostic and prognostic information to help non-expert medicd and
paramedica personnel with the early recognition of acute radiation syndrome in hospita and field
conditions. The study used data from 59 acute radiation syndrome cases that occurred from
1948 to 1953 among workers a the Mayak nuclear facilitiesin Russa. The study findings were
released by NIOSH on September 24, 2002.
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Department of Energy (DOE) Health-Related Activities

DOE has severd activities that are not covered under the MOU with HHS.  Those activities that are
funded through the Office of Environment, Safety and Health and involve workers a more than one DOE
gteinclude

» Epidemiologic Surveillance of Current Workers,

» Former Beryllium Workers Medica Surveillance Program,

» Former Workers Program,

» Radiation Emergency Assgtance Center/Training Site Program,
e U.S Transuranium and Uranium Regigtries, and

*  Worker Hedlth Surveillance.

Epidemiologic Surveillance of Current Workers

DOE has the legidative authority to monitor the impact of its operations on the hedth of its workforce.
Epidemiologic surveillance monitors the hedth of current workers at participating DOE stes and
evauates the potentia hedth impact of DOE operations on them. This monitoring enhances our
understanding of the hedlth of workers, and provides a mechanism by which worker health concerns can
be addressed in collaboration with the affected workers, occupationd medicine, and site management.
Epidemiologic surveillance supports DOE's only multi-site hedlth information database linked to current
workers. The program leverages existing health and safety data sources to maximize the use of current
data, while limiting the fisca burden related to data collection.

Epidemiologic surveillance assesses the overdl hedth of the current DOE workforce at 14 DOE sites
and facilities. The god isto identify groups of workers that may be a increased risk for occupation-
related injury and illness. In response to indications of excessrisk, program staff can assess the need for
additiond invedtigations. Surveillance is based on continuous collection, andys's, and interpretation of
selected morbidity, demographic, and occupationa exposure data. The program is a corporate resource
providing our customers with timely hedlth information.  We aso provide epidemiologic and public hedth
expertise in the evduation of worker hedth concerns. Reports summarizing the results of epidemiologic
aurvelllance are published annudly and are available online. Implementation of epidemiologic surveillance
has advanced the automation of hedlth data management systems and fostered the development of state-
of-the-art medica information management.
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The survelllance program has generated reports on the following Sites:

» Brookhaven National Laboratory

» Ferndd Environmenta Management Project

« Hanford Nuclear Reservation

» |daho Nationd Engineering and Environmental Laboratory
* Oak Ridge Reservation (Y-12 Weapons Plant)

e Pantex Pant

* Rocky Hats Plant

» SandiaNationa Laboratory-Albuquerque

« Savannah River Site

e ORR - East Tennessee Technology Park (K-25)
* ORR - Oak Ridge Nationa Laboratory (X-10)

The survelllance program is in the process of generating reports on the following Stes:

* LosAlamos Nationa Laboratory

+ KansasCity Plant

» Lawrence Livermore National Laboratory
+ NevadaTest Site

Former Beryllium Workers Medical Surveillance Program

Under this program, former workers who might have been exposed to beryllium have been offered a
beryllium lymphocyte proliferation test (BeLPT) to determine if they have beryllium sengtivity and a
clinica evaudion, if required, to diagnose chronic beryllium disease (CBD). With the July 2001
implementation of Energy Employees Occupationd 11Iness Compensation Act (EEOICPA), medicd
followup after the first abnorma BeLPT is (for the most part) conducted by the Department of Labor.
Individuas with anormal BeL PT are offered afollowup screening exam every 3-5 yearsif dataanayss
indicates they are members of groups with sgnificant risk for CBD. This program is expected to have
offered at least one screening exam for beryllium sengitivity/CBD to dl interested former workers by the
middle of FY 2004.
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DOE gtes served by this program are listed below, grouped by their corresponding DOE Fied Office.

DOE Fidld Office DOE Site

AL Kansas City Plant

Pantex*

lowa Army Ammunition Plant*
Sandia National Laboratory
Medina Plant

CH Ames Laboratory

Argonne Nationa Laboratory
Argonne Nationd Laboratory - West
Brookhaven Nationa Laboratory
Fermi National Accelerator Laboratory

OAK Lawrence Livermore National Laboratory
Lawrence Berkeley Nationd Laboratory
Stanford Linear Accelerator

OR Oak Ridge Nationd Laboratory*
Y-12*
OH Mound
RFETS Rocky Hats Environmental Technology Site*
SNR Knolls Atomic Power Laboratory

* Sites covered by both the Former Beryllium Worker Medical Surveillance Program and the Former
Workers Medica Screening Program. EH-6 staff ensures that the two programs do not offer duplicative
services to former workers at once.

Former Workers Program

In 1996, DOE implemented the Former Workers Program (FWP) in response to Public Law 102-84,
Section 3162, that directed DOE to offer medica screening services of former workers who may be at
sgnificant risk of occupational diseases due to their former employment at DOE sites. The FWP
edtablished three gods: (1) identify groups of workers at significant risk for occupational diseases; (2)
notify members of these risk groups, and (3) provide medica screening to the at-risk workers that could
lead to medical interventions.

DOE used a competitive solicitation process to select site-specific projects that focused on groups of at-
risk workers, such as production workers and construction workers. A total of thirteen cooperative
agreements have been awarded to a consortium of universities, schools of public hedth, and labor
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organizations. These externa teams of health experts independently evaluate DOE ste hazards and
exposures, and offer medical screening to former workers who may be at significant risk for occupationa
diseases. The teams collect available site and worker hedth information, andyze medica screening data,
and evauate the relationship of Ste-gpecific worker exposures to hedth conditions.

The projects are implemented in two phases. In phase |, a 1-year needs assessment was conducted.
Based upon the results of the needs-assessment, groups of at-risk workers and site-specific exposures of
concern are identified. In Phase Il, members of the at-risk groups are located, notified, and offered
medica screening examinations for adverse hedlth outcomes related to occupationa exposures (such as
beryllium, asbestos, slica, welding fumes, lead, cadmium, chromium, and solvents).

Data from these projects will be summarized and made available in DOE's Comprehensive
Epidemiologic Data Resource (CEDR) database for use by other health researchers.  Individua project
find reports will be available to DOE workers, communities, and other interested parties.

Contingent upon available funding, other projects may be implemented at other defense nuclear Sites.
The Former Workers Program has projects a the following sStes.

« Amchitkaldand

» Hanford Nuclear Reservation

» |daho Nationd Engineering and Environmentd Laboratory
* lowaArmy Ammunition Plant

* LosAlamos Nationa Laboratory

* NevadaTest Ste

* Oak Ridge Reservation
»  Paducah Gaseous Diffuson Plant

o Pantex Plant

«  Portsamouth Gaseous Diffuson Plant
e Rocky Hats Plant

e Savannah River Site
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The following table lists the 15 projects that have been awarded.

Table 4. Former Workers Medical Screening Projects

Paducah, and Oak Ridge
(K-25)

International Union
(PACE)

Project Title Recipient Project Description

Awarded in September 1996

Medical Surveillance for Paper, Allied- This project includes former and current hourly and
Former Gaseous Diffusion Industrial, salaried workers at the three gaseous diffusion
Workers at the DOE Chemical and plants. The current workers at Paducah and
Facilities at Portsmouth, Energy Workers Portsmouth are now employed by the United

States Enrichment Corporation.

Medical Surveillance for
Former DOE Workers at the
Nevada Test Site (NTS)

Boston University

This project focuses on former NTS workers who
dug, maintained, and re-entered the tunnels and
shafts used for underground nuclear testing. The
project also focuses on beryllium workers.

Medical Surveillance for
Former DOE Workers at the
Rocky Flats Plant

University of
Colorado Health
Sciences Center

This project focuses on former workers who
worked at Rocky Flats from 1951 until 1989.
Because of ongoing DOE surveillance programs for
beryllium and radiation at Rocky Flats, the project
does not monitor for beryllium or radiation.

Oak Ridge Building Trades
Medical Screening Program

University of
Cincinnati Medical
Center, Department
of Environmental
Health

This project focuses on former construction
workers at the three Oak Ridge sites. Few
records exist on former construction workers.
Exposures varied widely and may have included
beryllium, asbestos, silica, noise, radiation,
welding fumes, mercury, cadmium, chromium,
lead, and solvents.

Former Hanford Worker
Medical Monitoring Program

University of
Washington,
Occupational &
Environmental
Medicine Program

This project focuses on former production workers.
These “in plant” workers operated the industrial
complex which produced nuclear materials from
1943 until the late 1980s.

Hanford Building Trades
Medical Screening Program

Center to Protect
Workers’ Rights
(CPWR)

This project includes former construction workers
at the Hanford site. Few available records exist for
these workers. Exposures varied and may have
included beryllium, radiation, asbestos, silica,
noise, welding fumes, mercury, cadmium,
chromium, lead, and solvents.
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Project Title Recipient Project Description

Awarded Fall 1997

Former Worker Medical Paper, Allied- This project focuses on former hourly and salaried
Surveillance Program at Industrial, production workers.

Idaho National Engineering Chemical and

and Environmental Energy Workers

Laboratory

International Union
(PACE)

Savannah River Site Former
Production Workers Medical
Surveillance Program

Medical University
of South Carolina

This project focuses on former production workers
at the site.

Augusta Building Trades
Medical Screening Program

Center to Protect
Workers' Rights
(CPWR)

This project focuses on former construction
workers at the Savannah River Site. Few available
records exist for these workers. Exposures varied
and may have included beryllium, radiation,
asbestos, silica, cadmium, chromium, lead, and
solvents.

Medical Screening Program
for Former Los Alamos
National Laboratory Workers

The Johns Hopkins
University School
of Bloomberg
Public Health

This project focuses on former workers, including
scientists, technicians, and construction workers.

Awarded Fall 1999

Amchitka Workers' Medical
Screening Program

State of Alaska
with the Alaska
District Council of
Laborers

This project focuses on those who worked on
Amchitka Island between 1964 and 1993.
Amchitka Island was the site of three underground
nuclear tests between 1965 and 1971. Later, the
Navy built and operated a radar installation on the
island. The major concern is exposure to residual
radiation from the nuclear tests.

Awarded Summer 2000

Medical Monitoring of
Former Atomic Weapons
Workers at the lowa Army
Ammunition Plant in
Burlington, lowa

University of lowa
College of Public
Health

This project focuses on former workers at the lowa
Army Ammunition Plant. Operations included
atomic weapons assembly and disassembly from
1945 through 1975. The site was shared with a
large Department of Defense production facility
that produced high explosives.
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Awarded December 2002

Former Pantex Worker
Medical Surveillance
Program

Drexel University
School of Public
Health and
University of Texas
at Tyler

This project focuses on former workers at the
Pantex Plant. The Pantex Plant is an active
facility. Historic operations include assembly and
disassembly of atomic weapons.

Awarded February 2003**

Y-12 and ORNL

Paper, Allied-
Industrial, Chemical
and Energy
International Union
(PACE)

This project is focusing on former production
workers at the Y-12 and Oak Ridge National
Laboratory. The needs assessment will be
conducted in 2003, followed by medical screening
for former workers.

Paducah and Portsmouth
Gaseous Diffusion Plants

University of
Cincinnati

This project is focusing on construction workers at
the Paducah and Portsmouth Gaseous Diffusion

Plants. The needs assessment will be conducted
in 2003, followed by medical screening for former
and current construction workers.

** Projects awarded in 2003 were added to ongoing cooperative agreements originally awarded in 1996 (see
above).

Radiation Emergency Assistance Center/Training Site Program

DOE deveops, produces, and maintains nuclear materials and radiation generating devices asamagor
part of its srategic misson. DOE must be prepared at dl timesto ded with radiation emergencies and
their consequences.

The Radiation Emergency Assstance Center/Training Site (REAC/TS) program has been a significant
part of DOE’ s radiation protection effort for over 30 years. This program provides sate-of-the-art
medica assstance, dosmetric assstance, and training to handle radiation accidents that happen in the
United States. The program aso provides help to other nations. Personndl experienced in clinical
radiation medicine are available on a 24-hour basis to evauate patients directly or in consultation with
their physcians, and to provide dlinical care management, and medica followup of survivors of serious
radiation accidents (about 60 calls per year request this specidized assstance). REAC/TS personnel can
treat workers or members of the public exposed to radiation or radioactive materials with appropriate
conventiona and developmental protocols. REAC/TS s research and registry of more than 400 past
accident histories and pertinent clinical data from over 133,000 exposed individuas has alowed the
group to study the course of radiation induced pathology to suggest improvements for specidized
trestment protocols. The group aso conducts clinica trids and maintains a selected inventory of chelating
agents under Investigationa New Drug Applications (IND) as ameliorative options. Over 5,000
physicians, nurses, and emergency personnd have received REAC/TS training in the medical aspects of

148



radiation accident preparedness and management. REAC/TS unique expertise in radiation medicineis
sought frequently by program offices in DOE and in other Federd agencies.

U.S. Transuranium and Uranium Registries

The U.S. Transuranium and Uranium Regidtries (USTUR) are a unique program of human tissue

research. The registries are amgor component of DOE’ s long-standing programs to ensure that
radiological protection standards and workplace control measures for occupational exposures to
plutonium, uranium, and other long-lived, radioactive materids are protective of worker hedlth.

Based on voluntary enrollment of occupationdly exposed individuds, the USTUR program has become a
unique resource of data, radio anaytica capabilities, and research materids. The regigtries include the
operation of two cataogued repositories (the National Human Radiobiology Tissue Repository and the
Nationa Radiobiology Archive of Tissues from anima studies). This alows researchers to use donated
tissues and histopathology dides. Andysis of the distribution of radioactive dements in the tissues
donated posthumoudy by volunteers provides critica information about the quantity of radioactive
materia deposited in each tissue and organ, the length of time that it remained there, and the radiation
doses received by organs and systems. These data and materids help verify and refine the world's
radiation protection standards and make the USTUR amgjor resource for understanding plutonium health
effects. For example, during the past 30 years, 370 volunteers have donated autopsy samples that were
andyzed for isotopes of uranium, plutonium, thorium, and americium. This resulted in thousands of
analytical measurements, which formed the basis for more than 150 peer-reviewed articles and reports.

Worker Health Surveillance

The primary emphasis of worker hedth surveillance is to identify workers whose hedth may have been
adversdly affected by their work at DOE facilities and the provision of timely heath information to those
workers. Voluntary screening programs conduct either broad assessments of the hedlth of former
workers or focus on identifying workers at risk for specific hedth effects, such asberylliosis. These
programs offer medica tests and eva uations selected to provide vauable hedlth information directly to
former workers concerned with the potentia hedlth impact of their work. Other hedlth surveillance
programs monitor the hedth of current workers and assst DOE stesin investigating worker hedlth
concerns. Ongoing analysis of hedlth data from 70,000 current workersis used to identify trendsin
ilIness and injury and to give workers, management, and other stakeholdersinformation on the health of
the current workers. Worker surveillance programs include a complex-wide Beryllium Registry and
Screening Program, the Rocky Flats Former Radiation Workers Program, a number of former workers
medica screening programs, and the Epidemiologic Survelllance Program.
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Appendix A
Abbreviations, Acronyms, and Symbols

AEC Atomic Energy Commission

AOEC  Asxodiation of Occupationd and Environmenta Clinics

ARSR Acute radiation syndrome in Russian nuclear workers study

ATSDR Agency for Toxic Substances and Disease Regisiry

BCIS NIOSH breast cancer incidence study

BER1 Chronic beryllium disease study

BER2 Beryllium disease naturd history

BNL Brookhaven National Laboratory

BONE  NIOSH bone cancer case control study

BRAN  NIOSH brain cancer case control study

CBD Chronic beryllium disease

CBDMP CdiforniaBirth Defects Monitoring Program

CDC Centers for Disease Control and Prevention

CDHS  Cdifornia Department of Hedlth Services

CEDR  DOE's Comprehensive Epidemiologic Data Resource database
CERCLA Comprehensive Environmenta Response, Compensation, and Liability Act of 1980
CLWS  NIOSH cohort mortaity study of DOE chemicd laboratory workers
COHS  NIOSH comprehensive occupationa safety and hedth survelllance system

CONS  NIOSH construction workers cohort study
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CNLS NIOSH combined nationd |aboratory worker study
CNS Centra nervous system

CONS  NIOSH congruction worker mortaity study
CPWR  Center to Protect Workers Rights

CPWS  NIOSH combined plutonium workers study

CUWS  NIOSH combined uranium workers study

DDWR  NIOSH decontamination and decommissioning workers registry
DOE U.S. Department of Energy

DTSC Cdifornia Department of Toxic Substances Control

EAFN NIOSH exposure assessment for femae nuclear workers study
EH DOE's Office of Environment, Safety and Hedlth

EHI Environmental hedth intervention

EMSL  EPA’sEnvironmenta Monitoring Systems Laboratory, Las Vegas
EPA U.S. Environmentd Protection Agency

ERG Eastern Research Group, Inc.

ESRD End-stage rend disease

ETEC Energy Technology Engineering Center

ETTP East Tennessee Technology Park

FEMP  Fernad Environmenta Management Project

FISH NIOSH biomarkers of dose and effect

FMMP Fernad Medicd Monitoring Program
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FMPC  Feed Materids Production Center

FNUP NIOSH mortdity/exposure assessment study a Fernad

FUSRAP Formerly Utilized Sites Remedid Action Program

FWP DOE’ s former workers medica surveillance program

GLYC NIOSH study of glycophorin A biodosmetry in 1-131 treated patients
GRNT  NIOSH occupationa radiation and energy-related grants

HANF  NIOSH sudy of ionizing radiation and mortality anong Hanford workers
HAW?2  NIOSH cleanup workers. Phase 2

HAWW  NIOSH exposure assessment of hazardous waste, decontamination and decommissioning,
cleanup workers

HCHP  Hanford Community Hedlth Project

HEDR  Hanford Environmenta Dose Reconstruction

HES Hesdlth Effects Subcommittee

HHES Hanford Hedth Effects Subcommittee

HHIN Hanford Hedlth Information Network

HHS U.S. Department of Hedlth and Human Services

HSDN  NIOSH hazard surveillance in the defense nuclear industry
HTDS  Hanford Thyroid Disease Study

HTST NIOSH multi-site study of hest stress among carpenters
[-131 lodine-131

IARC Internationd collaborative study of nuclear industry workers
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ICHHP

IDA

IDH

INCU

IND

INEEL

INEL

K-25

K25K

Inter-tribal Council on Hanford Hedlth Projects
Individua dose assessment
|daho Divison of Hedth

NIOSH cohort update study for 1daho Nationa Engineering and Environmenta Laboratory
workers

Investigationd New Drug Applications
Idaho National Engineering and Environmenta Laboratory

NIOSH cohort mortdity study of Idaho Nationa Engineering and Environmental Laboratory
workers

East Tennessee Technology Park at Oak Ridge, Tennessee

NIOSH multiple myeloma case-control study at ORR’'s K-25 facility

LANL LosAlamos Nationa Laboratory

LCCS

NIOSH multi-site leukemia case-control study

LEHR Laboratory for Energy-Related Hedlth Research

LFPW NIOSH sudy on lung fibrosis in plutonium workers

LLNL
LUNG
MAFEN
MALN
MCMS

MED

mg/kg

Lawrence Livermore Nationa Laboratory

NIOSH multi-gtate case-control study of lung cancer and externd ionizing radiaion
NIOSH study of mortaity among femae nuclear workers

NIOSH Mallinckrodt cohort study

NIOSH Mound cohort mortaity study
Manhattan Engineer Didtrict

Milligrams per kilogram
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po/L microgram per liter

MOU Memorandum of Understanding

M SP Middlesex Sampling Plant

NAREL EPA’sNationd Air and Radiaion Environmental Laboratory

NCEH  Center for Disease Control and Prevention’s Nationa Center for Environmental Hedlth
NCI National Cancer Indtitute

NCMS NIOSH Nevada Test Site mortaity study

NEC2 NIOSH cohort study of neutron exposed workers

NF1 Neurofibromatosis, type 1

NIOSH Center for Disease Control and Prevention’s Nationd Ingtitute for Occupationa Safety and
Hedth

NLAW  NIOSH nationd laboratories accelerator workers study

NNSW  NIOSH study of nuclear nava shipyard workers

NPL Nationd PrioritiesList

NTS Nevada Test Site

NUTR  NIOSH cohort study of Neutron Exposed Workers

OHP Office of Hedth Programs

ORISE Os&k Ridge Indtitute for Science and Education

ORR Oak Ridge Reservation

PACE Paper, Allied-Indudtria, Chemica and Energy Workers International Union

PAD1 NIOSH study of health effects of occupationd exposuresin Paducah Gaseous Diffusion Plant
workers
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PAS Public availability sessons

PCBs Polychlorinated biphenyls

pCi/L Picocuries per liter

PGDP  Paducah Gaseous Diffuson Plant

PFRS NIOSH radon and cigarette smoking exposure assessment in Fernald workers
PNS Portsmouth Nava Shipyard

PORT NIOSH cohort mortdity study of the Portsmouth Diffuson Plant

ppb Parts per billion

PTXP NIOSH Pantex cohort mortality study

RADT  NIOSH reproductive biomonitoring study

RalLa Radioactive lanthanum

REAC/TS DOE Radiation Emergency Assstance Center/Training Site

RKFL NIOSH epidemiologica evauation of cancer and occupational exposure a Rocky Hats
SEE Sentind exposure event

SEES NIOSH study of Sentind exposure event surveillance/evauation at DOE sites
SEER National Cancer Indtitute' s Survelllance, Epidemiology, and End Results program
SMR Standard mortdity ratio

SMRC  NIOSH study of Stochastic models for radiation carcinogenesis: tempord factors and dose-
rate effects

SMSH  NIOSH study surveillance methods for solvent-related hepatotoxicity

SORR  NIOSH study of susceptibility and occupationd radiation risks
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Sr-90 Strontium-90

SRS Savannah River Site

SRSU Savannah River Site cohort update

SSFL Santa Susana Field Laboratory

STDN NIOSH study of prevention of stress and health consequences of downsizing
SURA NIOSH worker surveillance data andysis

TCE Trichloroethylene

TDH Texas Department of Hedlth

TSCA Toxic Substances Control Act

UCD Universty of Cdiforniaa Davis

UCLA Univesty of Cdiforniaat Los Angdes

USEC United States Enrichment Corporation

USTUR  U.S Transuranium and Uranium Regidtries

VOCs Volatile organic compounds

WESS NIOSH worker exposure surveillance system

WHEP  NIOSH study of exposure history for the construction trades
X-10 Oak Ridge National Laboratory

Y-12 Oak Ridge Reservation wegpons plant
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Appendix B

Glossary of Terms

Cancer

Cohort

Confounders

Decontamination

Decommissioning

Deactivation

Dismantlement

Environmental
restoration

External radiation

Genitourinary

A group of diseases which can occur when cellsin the body become abnormal
and grow, or multiply out of control. A madignant growth cgpable of invading
surrounding tissues or spreading to other parts of the body.

Population of individuas who share acommon characteristic, such as
employment at a particular factory

Risk factors that are associated with both disease and exposure in the source
population

Theremovad of hazardous materid (typicaly radioactive or chemica materid)
from fadilities, soils, or equipment by washing, chemica action, mechanica
cleaning, or other techniques

The closng of afadility, followed by decontamination, entombment,
dismantlement, or conversion to another use

The placement of aformerly active processng facility in asafe and Sable
condition until it can be decommissioned or dismantled

The disassembly or demalition and remova of any Structure, system, or
component during decommissioning and the satisfactory interim or long-term
disposd of the residue from dl, or portions of, the facility

Asddfined in Environmental Management: Process & Plans of the
Environmental Management Program, November, 1996; DOE/EM-0317:
Cleanup and regtoration of sites contaminated with hazardous substances
during past production or digposd activities. Environmenta restoration
encompasses awide range of cleanup activities such as stabilizing
contaminated soil; pumping and testing groundwaeter; decommissioning
process buildings, nuclear reactors, chemica separation plants, and many
other facilities; and exhuming dudge and buried drums of waste.

Radiation which is given off by a nuclear or X-ray source outside the body
Pertaining to the genitd and urinary organs
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(Adverse) Health
Effect

Healthy worker
effect

Internal Radiation

L elomyoscar coma

Leukemia

Multiple myeloma

Rhabdomyo-
sarcoma

Volatile Organic
Compounds
(VOCy)

Injury or illness that may be the result of exposure to biologicd, physicad, or
chemical agents (such as germs, radiation or chemicals). May include
diseases such as, cancers, birth defects, genetic effects, and death.

Occurs when fewer degths are observed for workersin an epidemiologic
study upon comparison to the U.S. population; usudly due to the selection of
hedthy employees from the population and the excluson of the severdly ill and
chronicdly disabled from employment

Radiation which is given off by radioactive materias that have been taken into
the body

Cancerous tumor most commonly occurring in the ssomach, esophagus, or
sndl intestine,

A family of blood cdl cancers. The diseases affect different types of white
blood cells, making them abnormal in shape or number. Some, but not al,
kinds of leukemia may result from exposure to chemicals or radiation.

A rare disease that is characterized by anemia, bleeding, recurrent infections,
and weekness. It isusudly regarded as aform of cancer that originates in the
bone marrow and involves mainly the bones. It usualy occurs more frequently
in men than women.

Cancerous growth most commonly occurring in the head or neck, but which
can aso be found in the sex organs, urinary tract, legs, ams, body wall, and
abdomen

Substances which easily become vapors or gases and which contain carbon
and different proportions of other eements such as hydrogen, oxygen, fluorine,
chlorine, bromine, sulfur, or nitrogen. A sgnificant number of VOCsare
commonly used as solvents (paint thinners, lacquer thinners, degreasers, and
dry-cleaning fluids).
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