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the United States. The Act charges the At-
torney General with the administration and
enforcement of all laws relating to immigra-
tion and naturalization of aliens.

During 1981, the President of the United
States directed the Attorney General to co-
ordinate the development of a contingency
plan for a government-wide response to a
mass illegal immigration emergency. In Jan-
uary 1983, the Department of Justice com-
pleted the preparation of the Mass Immigra-
tion Emergency Plan, hereafter referred to
as the Plan, which outlined requirements
and procedures for a coordinated Federal ef-
fort utilizing the resources of appropriate
agencies to control an attempted illegal
mass immigration.

In 1992 the Attorney General directed the
Immigration and Naturalization Service to
coordinate the review of the Plan to address
changes in Federal resources which would be
available to respond to an immigration
emergency, and deal with the recent and
emerging problems relating to mass illegal
immigration. The Plan, as updated in this
edition, is designed to address the sudden or
rapidly escalating arrival of large numbers
of aliens attempting to enter illegally or
being smuggled to the United States.

The Plan describes the basic mechanisms
and structures by which the Federal govern-
ment will deploy resources and coordinates
multi-agency law enforcement and other op-
erations to address the emergency situation.
In following the model of the Federal Emer-
gency Management Agency’s (FEMA) Fed-
eral Response Plan for natural and techno-
logical disasters, the Plan uses a functional
approach to group types of operational and
support activities under 10 Emergency Re-
sponse Functions (ERF) which are most like-
ly to be conducted during a mass immigra-
tion emergency. Each ERF is headed by a
primary agency, which has been selected
based on its authorities, resources, and capa-
bilities in the particular functional area.
Other agencies are designated as support
agencies for one or more ERF based on their
authorities, resources, and capabilities in
the particular functional area. Law enforce-
ment and other functions of the Plan will be
conducted under the overall coordination of
the Immigration Emergency Federal Coordi-
nating Officer (IEFCO), designated by the
Attorney General. A Lead Federal Operating
Agent (LFOA) will be designated as the dep-
uty to the IEDCO.

The Plan serves as a foundation for the
further development of detailed head-
quarters, regional, and local plans and proce-
dures to implement Federal and State re-
sponsibilities in a timely and efficient man-
ner.

PURPOSE

The Plan establishes an architecture for a
systematic, coordinated, and effective Fed-
eral response. The purpose of the Plan is to:

Establish fundamental assumptions and
policies.

Establish a concept of operations that pro-
vides an interagency coordination mecha-
nism to facilitate the implementation of the
Plan.

Incorporate the coordination mechanisms
and structure of other appropriate Federal
plans and responsibilities.

Assign specific functional responsibilities
to appropriate Federal departments and
agencies.

Identify actions that participating Federal
departments and agencies will take in the
overall Federal response, in coordination
with affected States.

SCOPE OF THE PLAN

The Plan applies to all Federal depart-
ments and agencies which are tasked to pro-
vide resources and conduct activities in an
immigration emergency situation.

Under the Plan, a State means any State
of the United States, the District of Colum-
bia, Puerto Rico, the Virgin Islands, and
Guam.

The Plan describes Federal actions to be
taken in immediate and ongoing emergency
response operations. The identified actions
in the Plan, carried out under the ERFs, are
based on existing Federal agency statutory
authorities and resources.

In some instances, an immigration emer-
gency may result in a situation which affects
the national security of the United States.
For those instances, appropriate national se-
curity authorities and procedures will be
used to address the national security re-
quirements of the situation.

ORGANIZATION OF THE PLAN

The Plan is organized in four sections:
The Basic Plan describes purpose, scope,

situation, policies and concept of operations
of Federal response activity.

The Emergency Response Functions Annex
describes the planning assumptions, concept
of operations, and responsibilities of each
ERF.

The Support Annex describes the areas of
Financial Management, Public Information,
Congressional Relations, and International
Relations.

The Appendix to the Plan includes a list of
acronyms and abbreviations, definitions of
terms, a list of authorities and directives,
and indexes of agency references and key
Plan terms.
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FLOYD D. SPENCE NATIONAL DE-
FENSE AUTHORIZATION ACT FOR
FISCAL YEAR 2001

SPEECH OF

HON. MARCY KAPTUR
OF OHIO

IN THE HOUSE OF REPRESENTATIVES

Thursday, May 18, 2000

The House in Committee of the Whole
House on the State of the Union had under
consideration the bill (H.R. 4205) to authorize
appropriations for fiscal year 2001 for mili-
tary activities of the Department of Defense
and for military construction, to prescribe
military personnel strengths for fiscal year
2001, and for other purposes:

Ms. KAPTUR. Mr. Chairman, I include the
following GAO report for the RECORD.

United States General Accounting Office,
Report to Congressional Requesters

OCCUPATIONAL SAFETY AND HEALTH.—GOV-
ERNMENT RESPONSES TO BERYLLIUM USES
AND RISKS

May 19, 2000
Congressional Requesters

Over the last 50 years, federal policy-
makers and scientists have attempted to
both capitalize on the advantages of beryl-
lium and address health and environmental
risks. Beryllium is a strong and lightweight
metal that generates and reflects neutrons,
resists corrosion, is transparent to X rays,
and conducts electricity. It is also a haz-
ardous substance.

Among the organizations that have played
key roles in responding to the risks associ-
ated with beryllium are the Departments of
Defense, Energy, and Labor. The Depart-
ments of Defense and Energy are the federal
agencies that have most commonly used be-
ryllium. Defense procures components con-
taining beryllium for a variety of weapon
systems from private contractors. Energy
operates federal facilities (including nuclear

weapons production facilities) that use be-
ryllium, and it has responsibility for pro-
tecting federal and contract workers at these
facilities. Energy has identified at least 17
facilities that use or have used beryllium,
and it estimates that about 20,000 current
and former workers at these facilities were
exposed or potentially exposed to beryllium
from the 1940s to the present. The Depart-
ment of Labor’s Occupational Safety and
Health Administration has overall responsi-
bility for protecting the health and safety of
workers in most workplaces throughout the
United States, including those that use be-
ryllium.

This report responds to your request for in-
formation on beryllium as a hazardous mate-
rial and on the health and safety controls
over its use. As agreed with your offices, this
report (1) provides information on beryl-
lium’s uses and risks and (2) describes se-
lected key events that illustrate the evo-
lution of the federal government’s response
to risks posed by beryllium. To respond to
the second question, we identified and sum-
marized key events from the 1960s through
the 1990s involving actions by the Depart-
ments of Defense and Energy and the Occu-
pational Safety and Health Administration.
Appendix I describes the objectives, scope,
and methodology for this review.

RESULTS IN BRIEF

Lightness, strength, and other attributes
have made beryllium useful in a wide array
of products, such as aircraft, spacecraft, X-
ray equipment, and nuclear weapons. How-
ever, beryllium is considered hazardous.
Health effects from high exposure to beryl-
lium particles were first noted in the early
20th century. Beginning in the 1940s, sci-
entists linked exposure to beryllium with an
inflammatory lung condition now called
chronic beryllium disease, which can be de-
bilitating and, in some cases, fatal. Today,
questions remain about the level of exposure
that poses a risk and exactly how chronic be-
ryllium disease develops. In the 1950s, studies
showed that beryllium caused cancer in lab-
oratory animals. National and international
organizations now consider beryllium a
human carcinogen. The magnitude of the
risk from current occupational exposure lev-
els is not known, but may be minimal.

From the 1960s to the 1990s, Defense, En-
ergy, and the Occupational Safety and
Health Administration took a number of ac-
tions to assess and to respond to risks associ-
ated with exposure to beryllium. In review-
ing selected key events, we noted that the
agencies took the following steps to reduce
risks from exposure to beryllium: discon-
tinued testing of rocket propellant con-
taining beryllium, assessed beryllium expo-
sure standards, limited worker exposure to
beryllium, established health surveillance
measures, and proposed compensation for
workers who have chronic beryllium disease.
The key events are as follows:

Defense discontinued testing beryllium in
rocket fuel by 1970, due in part to concerns
about meeting air quality requirements.

The Occupational Safety and Health Ad-
ministration proposed a more stringent
worker exposure standard for beryllium in
1975 based on evidence that it was carcino-
genic in laboratory animals. The proposal
generated concerns about the technical fea-
sibility of the proposal, impact on national
security, and the scientific evidence sup-
porting the proposed change. According to
Occupational Safety and Health Administra-
tion officials, the agency discontinued its
work on the proposal in the early 1980s in re-
sponse to other regulatory priorities such as
lead, electrical hazards, and occupational
noise. In 1998, the agency announced that it
would develop a comprehensive standard for
beryllium by 2001
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Energy improved working conditions at its

facilities and implemented medical testing
for its current and former workers during
the 1980s and 1990s after new cases of chronic
beryllium disease were identified during the
1980s. From 1984 through 1999, 149 Energy
workers have been diagnosed with definite or
possible chronic beryllium disease.

In 1999, Energy issued a rule that estab-
lished new worker safety controls, such as
increased use of respirators and assessing
hazards associated with work tasks, for its
facilities that use beryllium. Energy also
proposed a compensation program for Energy
workers affected by chronic beryllium dis-
ease, which has been introduced as legisla-
tion in the Congress.

The Departments of Defense, Energy, and
Labor provided written or oral comments on
our report and generally concurred with the
information presented. They suggested tech-
nical changes, and Labor officials also em-
phasized that the hazard information bul-
letin on beryllium cited in the body of this
report was a significant effort to protect
worker health.

BERYLLIUM USES AND RISKS

In the 1920s and 1930s, beryllium was used
for a variety of purposes, including as an ad-
ditive for alloying with copper and other
metals in manufacturing, as an ingredient in
fluorescent lamps, and for other purposes.
Today, beryllium is used in nuclear reactor
and weapons parts; aircraft, spacecraft, and
missile structures and parts; military vehi-
cle structures and parts; electronics; auto
parts; lasers; X-ray equipment; dental pros-
thetics; and other consumer products. In
some of these products, substitutes for beryl-
lium can be used (e.g., titanium, stainless
steel, and some forms of bronze and alu-
minum). However, Energy and Defense offi-
cials state there is no substitute for beryl-
lium in key nuclear components or in weap-
ons for which lightweight and strength are
critical.

According to U.S. Public Health Service
reports, people are exposed to extremely low
levels of naturally occurring beryllium in
the air, in many foods, in water, and in soil.
The highest exposures to beryllium tend to
occur in the workplace. Occupational expo-
sure to beryllium occurs when it is extracted
from ore; when the ore is processed into be-
ryllium metal; and when this metal is made
into parts (e.g., machined, welded, cut, or
ground). Today, beryllium is used in many
applications outside of the Defense and En-
ergy industries.

Health effects from high exposure to beryl-
lium particles were first noted in the early
20th century. Beginning in the 1940s, sci-
entists linked exposure to beryllium with an
inflammatory lung condition now called
chronic beryllium disease, which is often de-
bilitating and, in some cases, fatal.

Research on the biomedical and environ-
mental aspects of beryllium is extensive.3
According to the National Jewish Medical
and Research Center (a nonprofit institution
devoted to respiratory, allergic, and immune
system diseases), beryllium primarily affects
the lungs. The disease occurs when people in-
hale beryllium dust, and it can develop even
after workers have been out of the beryllium
industry for many years. There are three
main types of adverse health effects associ-
ated with beryllium exposure:

Chronic beryllium disease is caused by an
allergic-like reaction to beryllium. Even
brief exposure to very low levels can lead to
this disease, which often has a slow onset
and involves changes to lung tissue that re-
duce lung function. The first evidence of
what was to be called chronic beryllium dis-
ease was identified in 1946. More recent stud-
ies indicate that reaction to beryllium de-

pends on the type of beryllium and the work
task.4 According to the National Jewish
Medical and Research Center, the disease oc-
curs in 1 to 16 percent of exposed people,
with the level of exposure that poses risk
and the precise mechanisms of disease not
yet well characterized.

Acute beryllium disease (symptoms lasting
less than 1 year) results from relatively high
exposure to soluble beryllium compounds
(i.e., compounds that can be at least par-
tially dissolved). This disease usually has a
quick onset and resembles pneumonia or
bronchitis. High exposures may also cause
skin lesions. The earliest cases of this dis-
ease involved severe overexposure to beryl-
lium that affected the lungs and skin of fluo-
rescent light workers in the 1930s. It is now
rare due to improved industrial protective
measures designed to reduce exposure levels.

National and international organizations
have identified beryllium metal and com-
pounds as carcinogenic to humans. Studies
involving workers in plants with high expo-
sure during the 1940s showed subsequent in-
creases in mortality. The magnitude of the
risk from current occupational exposure lev-
els is not known, but may be minimal.

KEY EVENTS IN THE FEDERAL RESPONSE TO
BERYLLIUM RISKS

The following illustrative key events in-
volving Defense, Energy, and the Occupa-
tional Safety and Health Administration
(OSHA) document concerns and actions
taken regarding beryllium exposure risks.
The events include (1) Defense’s decision to
discontinue testing beryllium in rocket fuel
by 1970, (2) OSHA’s efforts in the 1970s and
since 1998 to lower the exposure limits, (3)
Energy’s steps to improve working condi-
tions and medical screening in the 1980s and
1990s, and (4) Energy’s 1999 rule on beryllium
worker safety.
Defense discontinued testing of beryllium rocket

propellant
Defense discontinued testing of rocket pro-

pellant containing beryllium by 1970 due to
the potential risk of public exposure to haz-
ardous levels of beryllium particles released
in rocket exhaust. According to an August
1969 Air Force report, the Air Force and Ad-
vanced Research Projects Agency began de-
velopment of beryllium rocket propellant in
1959. Experiments in the 1960s showed that
rocket payloads could be increased 10 to 30
percent by using beryllium powder in propel-
lant. Research and development efforts later
expanded to include other Defense agencies
and the National Aeronautics and Space Ad-
ministration.

As military and civilian agencies experi-
mented with beryllium in rocket fuel, they
also pursued concerns about beryllium’s po-
tential risks. For example, an August 1962
manufacturer’s internal memorandum stated
that officials planned a visit from the Navy
propellant plant at Indian Head, Maryland,
to discuss health and safety concerns in han-
dling beryllium powders at a test facility for
solids fuel propellants. When testing began
to involve firing large rocket motors that
would release potentially hazardous levels of
beryllium particles into the air, concerns ex-
panded to include the general population in
the vicinity of test facilities.

In 1966, the U.S. Public Health Service re-
quested the National Academy of Sciences-
National Research Council to study the tox-
icity and hazards of beryllium propellant and
its compounds and to recommend air quality
criteria. The resulting March 1966 council re-
port recommended a range of less stringent
limits for atmospheric contamination. The
U.S. Public Health Service concluded that
release of any form of beryllium above 75
micrograms per cubic meter of air could be
hazardous, and it did not adopt the council’s
recommendation to change the release limit.

According to a 1985 Air Force report, as a
result of the U.S. Public Health Service deci-
sion, all beryllium propellant and motor
testing has been discontinued since 1970. Fol-
lowing the U.S. Public Health Service deci-
sion, Defense issued a directive in 1967 that
in effect curtailed open-air firing of beryl-
lium-fueled rocket motors. The directive re-
quired that the release of beryllium in all
open-air firings fall within the 75 microgram
contamination limit, that exhaust from
rocket motors be filtered to meet the 75
microgram limit, or that firings be con-
ducted outside the continental limits of the
United States. According to the August 1969
Air Force report, this directive severely lim-
ited development of beryllium-fueled rocket
motors. The report also indicated that the 75
microgram contamination limit could not be
met, the equipment needed to filter exhaust
to meet the 75 microgram limit was not
available, and firing at remote locations was
expensive. The Environmental Protection
Agency, which is today responsible for air
quality standards, continues to limit such
releases to the 75 microgram level.
OSHA actions to revise exposure standards

In 1971, OSHA adopted a beryllium stand-
ard developed by the American National
Standards Institute to control exposure to
beryllium in the workplace. OSHA subse-
quently began efforts to determine whether
this standard should be revised. Officials at
OSHA believed a change in the standard was
warranted because of research conducted by
the National Institute for Occupational Safe-
ty and Health, a component of the Center for
Disease Control under the Department of
Health, Education, and Welfare at the time.
This research concluded that beryllium ex-
posure caused cancer in animals and likely
posed a similar risk to humans. OSHA policy
at the time required that once a toxic mate-
rial was confirmed as carcinogenic in ani-
mals, it should be treated as posing a car-
cinogenic risk to humans and employee ex-
posure should be reduced to the lowest level
feasible. OSHA’s proposal would have cut the
permissible exposure limit in half.

In a 1975 Federal Register notice outlining
its proposal, OSHA cited several issues
raised by the revised standard, including
OSHA’s decision to treat beryllium as a sub-
stance that posed a carcinogenic risk to hu-
mans based on laboratory animal data, the
technical feasibility of achieving the pro-
posed exposure limits, and the methods of
monitoring airborne concentrations of beryl-
lium. It solicited comments from the public
and received about 150 written comments
and 40 requests for a public hearing. As a re-
sult, from August through September 1977,
OSHA held an informal rulemaking hearing
and heard testimony from 46 individuals rep-
resenting business, government, labor, and
academia. Some commenters questioned
whether there was sufficient scientific evi-
dence to support a revision, whether employ-
ers (particularly beryllium producers) could
comply with lower exposure limits with ex-
isting technology, and whether the cost of
complying with the proposed standard was
excessive.

In 1978, while government panels were con-
sidering the sufficiency of scientific evi-
dence, the Secretaries of Energy and Defense
questioned the impact of the proposed stand-
ard on the continued production of beryl-
lium, which was important for national de-
fense. August 30, 1978, letters from the Sec-
retary of Energy to the Secretary of Labor
and the Secretary of Health, Education, and
Welfare noted that the proposed standard
would place a heavy burden on the two pri-
mary beryllium producers in the United
States, who might stop producing beryllium.
Specifically, the letter stated that ‘‘Clearly,
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cessation of beryllium metal and/or beryl-
lium oxide production is unacceptable and
would significantly degrade our national de-
fense effort.’’ The Secretary agreed that
workers’ health was paramount, but believed
that the scientific questions warranted an
independent peer review. The Secretary of
Defense—in November 1978 letters to the
Secretary of Labor and the Secretary of
Health, Education, and Welfare—echoed the
Energy Secretary’s concerns about national
security and the scientific evidence.

The first government panel reviewed
human cancer studies, but documents did
not show whether or how the panel’s review
was concluded. The Secretary of Health,
Education, and Welfare formed a second
panel in 1978 to address three questions. The
questions were as follows: (1) Are the animal
studies credible in showing beryllium car-
cinogenicity in at least two species? (2) Is be-
ryllium-copper alloy a carcinogen? (3) Is
there evidence indicating that is a car-
cinogen in man?

The second panel’s consultants generally
agreed that (1) beryllium was an animal car-
cinogen, (2) no good information existed on
cancer involving beryllium-copper alloy, and
(3) epidemiological evidence was suggestive
of an association between beryllium expo-
sure in the workplace and human lung can-
cer (however, the data were only suggestive
because of alternative explanations for this
association). In a 1978 report to the Sec-
retary of Health, Education, and Welfare, the
U.S. Surgeon General and the Assistant Sur-
geon General, who oversaw the panel and re-
viewed the scientific evidence, stated that
the conclusion that beryllium was an animal
carcinogen required the Department of
Health, Education, and Welfare to rec-
ommend standard setting and that more de-
finitive answers were needed regarding the
last two questions.

Representatives from Defense, Energy, and
OSHA met to discuss the proposed OSHA
standard in 1979. Concerns included national
security, technical feasibility, and the sci-
entific evidence. OSHA continued its efforts
to finalize the standard and prepare a draft
rule at least through July 1980. According to
OSHA officials, work was discontinued in the
early 1980s because of other regulatory prior-
ities such as lead, electrical hazards, and oc-
cupational noise.

In 1998, OSHA announced that it was devel-
oping a comprehensive standard on occupa-
tional exposure to beryllium. In its an-
nouncement, the agency cited evidence of
chronic beryllium disease associated with
beryllium exposure below the 2 microgram
limit, a new beryllium sensitivity test, and
conclusions that beryllium is a human car-
cinogen. Officials from OSHA expect to pro-
pose a standard in 2001.

To develop information for this standard,
OSHA contracted with a private firm and has
obtained preliminary data on industries that
use beryllium. It also issued a hazard infor-
mation bulletin on beryllium exposure in
September 1999 to alert employers and em-
ployees about the potential hazards of beryl-
lium and to provide guidance on work prac-
tices needed to control exposure.
Energy improved working conditions and med-

ical screening following new disease cases in
the 1980s

Two Energy facilities that have large num-
bers of beryllium-related workers are Rocky
Flats Environmental Technology Site in
Golden, Colorado, and the Oak Ridge Y–12
Plant in Oak Ridge, Tennessee. Rocky Flats
produced beryllium metal parts for nuclear
weapons from 1958 through 1998, but no
longer has any production role and is ex-
pected to be closed. Some workers at Rocky
Flats may encounter beryllium during the

environmental cleanup process at the facil-
ity. The Y–12 Plant produces nuclear weap-
ons parts from beryllium powder and has
other roles in the nuclear weapons program
that may expose workers to beryllium. Over-
all, as of March 2000, Energy had identified
at least 17 facilities that use or have used be-
ryllium. Energy’s preliminary estimate is
that about 20,000 current and former workers
at its facilities were exposed or potentially
exposed to beryllium.17

According to Energy documents, from the
1970s through 1984, the incidence of chronic
beryllium disease appeared to significantly
decline at Energy facilities. This apparent
reduction, along with the long latency period
for the disease, led Energy to assume that
chronic beryllium disease was occurring only
among workers who had been exposed to
high levels of beryllium decades earlier, such
as in the 1940s. However, in 1984 a new case
of chronic beryllium disease was diagnosed
in a worker employed in 1970 at Energy’s
Rocky Flats facility. Several additional
cases were diagnosed among Rocky Flats
workers in the following years, raising ques-
tions about the adequacy of worker protec-
tion measures. In response, Energy inves-
tigated the working conditions at Rocky
Flats and made improvements to ventilation
in 1986 and also improved working practices.
Energy also instituted medical screening
programs for beryllium workers at risk of
developing chronic beryllium disease, mak-
ing use of new medical advances such as a
new blood test. In addition, Energy improved
its practices for monitoring worker expo-
sure.
Energy’s Actions at Rocky Flats

After the new case of chronic beryllium
disease was diagnosed in June 1984, Energy’s
Albuquerque Operations Office, which
oversaw Rocky Flats, conducted an inves-
tigation of working conditions at the plant’s
beryllium machine shop to identify factors
contributing to the disease case. The inves-
tigation, reported in October 1984, identified
ventilation problems in the beryllium ma-
chine shop and hazards from performing cer-
tain operations outside of ventilation hoods,
which are designed to collect and filter out
airborne beryllium particles. The investiga-
tion also found that the affected worker had
repeatedly been exposed to beryllium at lev-
els greater than the permissible exposure
limit of 2 micrograms per cubic meter of air
(averaged over an 8-hour period).

During the 1984 investigation, the Rocky
Flats facility began taking air samples from
workers’ ‘‘breathing zones’’ for the first
time, using sampling devices placed on work-
ers’ shirts or lapels. Previously, the facility
had used ‘‘area monitoring,’’ in which sam-
pling devices were placed on beryllium ma-
chines or other fixed locations in the work
area. Exposed levels measured by personal
breathing zone sampling were generally
found to be higher than those measured by
area samplers. Several reasons could account
for the differing monitoring results, accord-
ing to a 1996 research study and Energy offi-
cials. Fixed area monitors were not always
well-placed to represent breathing zones.18

Also, fixed area monitors placed on or near
machines may not capture exposures result-
ing from the use of hand-held tools or poor
practices, such as shaking out cloths used to
clean machines.

Following the investigation, Rocky Flats
remodeled the ventilation system, elimi-
nated most operations outside ventilation
hoods, imposed procedures for cleaning tools
and work areas, increased respirator use, and
improved worker safety training. For exam-
ple, starting in 1984, respirators were re-
quired to be worn in the Rocky Flats beryl-
lium machine shop. According to officials,

workers exposed above the permissible expo-
sure limit during the 1984 through 1989 era
would have been protected by respirators.
Energy officials indicated that this was an
especially important interim corrective
measure prior to completion of the remod-
eling project in September 1986. In addition,
Rocky Flats hired a health and safety con-
sulting firm to test the effectiveness of its
remodeling by conducting ‘‘before-and-after’’
personal breathing zone monitoring. Accord-
ing to the consultant’s study, samples taken
in September and October 1986 (after the ven-
tilation remodeling) showed lower average
exposure levels and fewer samples were over
exposure limits than was the case before the
remodeling.

A second evaluation at Rocky Flats was
conducted by the National Institute for Oc-
cupational Safety and Health, at the request
of a union’s local chapter. This evaluation,
which was completed in May 1986 before the
ventilation remodeling was completed, con-
cluded that a health hazard existed from
over-exposure to beryllium in the beryllium
machine shop. The Institute recommended
that Rocky Flats routinely use personal
breathing zone sampling, conduct all beryl-
lium machining under exhaust ventilation,
and conduct medical monitoring of beryl-
lium-exposed workers.
Improved Medical Testing

During the late 1980s, medical advances al-
lowed for earlier and easier detection of
chronic beryllium disease and sensitivity to
beryllium. Beryllium sensitivity is an im-
mune system reaction, similar to an allergic
reaction, which can occur in some persons
exposed to beryllium and that indicates an
increased risk of developing chronic beryl-
lium disease. A blood test for sensitivity,
known as the beryllium lymphocyte pro-
liferation test, was refined during the late
1980s. Another new diagnostic device, the
flexible bronchoscope (a tubular lighted de-
vice), provided a less invasive means for ex-
amining the lungs for signs of chronic beryl-
lium disease.

Energy and the National Jewish Medical
and Research Center first began using the
newly-developed blood test on a trial basis to
identify workers sensitivity to beryllium at
rocky flats in 1987. Beginning in 1991, Energy
established medical screening programs for
many additional current and former Energy
employees, using this blood text. For those
identified as having sensitivity to beryllium,
Energy offered follow-up medical exams to
determine whether chronic beryllium disease
was present. Medical testing was provided in
phases, due to the funding levels available,
according to an official in Energy’s Office of
Occupational Medicine and Medical Surveil-
lance. Specifically, blood testing for current
and former Rocky Flats workers began on a
routine basis in 1991, for current Oak Ridge
workers in 1991, for former Oak Ridge work-
ers in 1993, and for former workers at several
other facilities where workers could have
been exposed to beryllium in 1996 and 1997.

From 1984 through December 31, 1999, a
total of 13,770 current and former workers (or
about 69 percent of the estimated 20,000
workers who may have been exposed to be-
ryllium) had been screened for definite or
possible chronic beryllium disease. Through
this testing, 149 Energy workers have been
diagnosed with chronic beryllium disease.
The Assistant Secretary for Environment,
Safety, and Health states that of the 149
workers, 89 have been diagnosed with chronic
beryllium disease and another 60 have clin-
ical findings presumed to be due to chronic
beryllium disease. An additional 299 workers
were identified as having sensitivity to be-
ryllium; 219 of these workers do not have
chronic beryllium disease; and 80 workers
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had yet to complete clinical evaluations to
determine whether or not they have the dis-
ease. Energy plans to continue offering test-
ing to additional former workers.
Improved exposure monitoring

During the 1990s, Energy also expanded the
use of personal breathing zone monitoring at
its facilities. For instance, the Y–12 Plant at
Oak Ridge took only 148 personal breathing
zone samples prior to 1990, but took 1,448 per-
sonal breathing zone samples from 1990
through 1996. According to plant officials, be-
ginning in January 1998 and continuing
through fiscal year 1999, the Y–12 Plant sam-
pled every beryllium worker on every shift
and reported the results back to the workers
the following day. More than 7,900 personal
breathing zone samples were collected dur-
ing this period, according to the plant’s In-
dustrial Hygiene Manager. The purposes of
this monitoring effort were to make workers
more aware of safety practices through im-
mediate feedback, to identify any practices
needing improvement, and to address the
monitoring requirements states in a 1997 En-
ergy notice on chronic beryllium disease pre-
vention (described below). The Industrial Hy-
giene Manager for the Y–12 Plant told us
that the plant plans to continue using per-
sonal breathing zone sampling routinely,
sampling every worker in some locations and
using a statistically based sampling ap-
proach in locations where more extensive
data have already been gathered.
Energy established a rule on beryllium worker

safety in 1999 and proposed a beryllium
worker compensation program

Energy issued a rule in December 1999 es-
tablishing regulations to reduce beryllium
exposure levels among its workforce, to re-
duce the number of workers exposed to be-
ryllium, and to provide medical testing for
exposed and potentially exposed workers.
This rule on chronic beryllium disease pre-
vention applied to federal, contractor, and
subcontractor employees at Energy facilities
where there is actual or potential exposure
to beryllium. Energy has identified 17 facili-
ties affected by the rule. These facilities
have a total of about 8,100 workers who cur-
rently are associated with beryllium activi-
ties. According to officials in Energy’s Office
of Environment, Safety, and Health, each
Energy facility is currently evaluating how
it is affected by the new requirements in the
rule. This review may result in identifying
additional facilities that are affected by the
rule. Several actions by Energy, such as a
survey of its facilities to identify those with
beryllium uses, preceded development of the
final rule. In addition, in November 1999, the
Secretary of Energy announced a legislative
proposal to provide compensation for Energy
workers who have contracted chronic beryl-
lium disease or beryllium sensitivity.
Steps preceding issuance of DOE’s rule

In 1996, Energy surveyed the contractors
that manage and operate its facilities con-
cerning the extent of beryllium usage and
the estimated numbers of workers exposed to
beryllium. Following the survey, in July
1997, Energy issued a notice to its offices re-
quiring the development and implementa-
tion of programs to minimize workers’ expo-
sure to beryllium and to minimize the inci-
dence of chronic beryllium disease. The Sec-
retary of Energy stated that the programs
were to be followed until an Energy rule on
beryllium could be promulgated. The notice
required that the programs include measures
to monitor and reduce workers’ exposures to
beryllium. For example, Energy facilities
were to access the hazards associated with
each beryllium-related task. The contractors
at these facilities were also required to offer
voluntary medical testing for beryllium sen-

sitivity to their current workers. Seventeen
Energy facilities developed chronic beryl-
lium disease prevention programs in re-
sponse to the notice.
Energy’s rule on chronic beryllium disease pre-

vention
Energy’s December 1999 rule on chronic be-

ryllium disease prevention includes a num-
ber of provisions designed to reduce beryl-
lium exposure among its workers. First, the
rule adopts OSHA’s permissible exposure
limit (currently 2 micrograms per cubic
meter averaged over an 8-hour period) or a
more stringent limit that may be promul-
gated by OSHA in the future. Second, the
rule establishes an action level that is one-
tenth of the permissible exposure limit, at
which level certain controls must be imple-
mented. Controls required when exposure
reaches the action level include using res-
pirators and protective clothing, periodically
monitoring beryllium levels, setting annual
goals for exposure reduction, and limiting
work area access to authorized personnel.
The rule requires that periodic monitoring
occur at least quarterly and that facilities
use personal breathing zone monitoring. In
addition, some controls are required for any
beryllium work, regardless of the exposure
level. These include assessing hazards before
beginning work tasks involving beryllium,
providing safety training to workers, and
providing respirators to any beryllium work-
er who requests one.

Energy’s rule includes two other types of
beryllium limits. First, the rule establishes
limits for beryllium particles on surfaces
such as floors, tables, and the exterior of ma-
chinery. Surface sampling must be con-
ducted routinely, and specified housekeeping
methods must be used to keep beryllium
dust below the limits. Second, the rule sets
limits called release criteria for beryllium-
contaminated equipment or items. One limit
is set for releasing equipment and items to
other facilities that perform beryllium work.
A second, more stringent level is set for re-
leasing equipment and items for re-use out-
side of Energy facilities or in non-beryllium
areas of Energy facilities.

Energy’s rule requires that medical sur-
veillance be provided, on a voluntary basis,
to all current workers with known or poten-
tial exposure to beryllium. Beryllium work-
ers’ annual health evaluations are to include
blood tests for beryllium sensitivity and a
physical examination emphasizing the res-
piratory system. These health evaluations
are to be provided at no cost to workers. If
medical opinions so indicate, employers at
Energy facilities must offer to remove work-
ers from beryllium work and exposure. Indi-
viduals removed from beryllium work must
be provided the opportunity to transfer to
other work for which they are qualified or
can be trained in a short period. If a position
is not available, employers must provide
such workers with their normal earnings,
benefits, and seniority for up to 2 years.
Worker compensation proposal

In November 1999, the Administration
transmitted a legislative proposal to the
Congress to provide compensation for cur-
rent and former Energy workers with chron-
ic beryllium disease. The proposal covers
employees of Energy and its predecessor
agencies, Energy contractors and sub-
contractors, and beryllium vendors who sold
beryllium to Energy. According to Energy
officials who helped develop the proposal,
employees of beryllium vendors were in-
cluded because (1) Energy’s contracts with
vendors through the early 1960s generally re-
quired them to apply the same worker safety
provisions that Energy used in its own facili-
ties and (2) the vendors manufactured beryl-
lium parts to government specifications and

for the sole use of the government. Affected
workers would be eligible to receive reim-
bursement for medical costs, assistance for
impairment or vocational rehabilitation, and
compensation for lost wages. Workers with
sensitivity to beryllium could also be reim-
bursed for medical costs involved in tracking
their condition. In an announcement regard-
ing this proposal, the Secretary of Energy
noted that the proposal would reverse Ener-
gy’s past practice of opposing and litigating
most worker health compensation claims.
The Administration’s proposed legislation
was introduced in the House and the Senate
in November 1999. Two other bills concerning
compensation for beryllium workers have
also been introduced in the House and are
pending.
Agency comments and our evaluation

We provided the Departments of Energy,
Labor, and Defense with a draft of this re-
port for their review and comment. They
generally agreed with the information in the
report and provided technical changes, which
we incorporated as appropriate. Energy’s
written comments are in appendix II. An of-
ficial of the Office of the Deputy Under Sec-
retary of Defense for Environmental Secu-
rity orally concurred with the information
in our report and suggested changes to clar-
ify data on air monitoring and medical test-
ing. An official of Labor’s Occupational Safe-
ty and Health Administration orally con-
curred with the information in our report
and suggested changes to clarify termi-
nology and to expand data on beryllium as a
human carcinogen.

We will provide copies of this report to the
Honorable William S. Cohen, Secretary of
Defense; the Honorable Bill Richardson, the
Secretary of Energy; the Honorable Alexis
Herman, the Secretary of Labor; and other
interested parties.

If you have any questions about this re-
port, please call the contacts listed in appen-
dix III.

David R. Warren, Director, Defense Man-
agement Issues.

List of Requesters
The Honorable Robert F. Bennett.
The Honorable Mike DeWine.
The Honorable John McCain.
United States Senate.
The Honorable Christopher Shays, Chair-

man, Subcommittee on National Security,
Veterans’ Affairs, and International Rela-
tions.

Committee on Government Reform..
The Honorable Tim Holden
The Honorable Paul E. Kanjorski.
The Honorable Marcy Kaptur.
The Honorable Jim Kolbe.
House of Representatives.

Appendix I
OBJECTIVES, SCOPE, AND METHODOLOGY

Our objectives were (1) to provide informa-
tion on beryllium uses and risks and (2) to
describe selected key events that illustrate
the evolution of federal government re-
sponses to risks. More specifically, we were
asked to examine key events at the Depart-
ments of Energy and Defense and at Labor’s
Occupational Safety and Health Administra-
tion.

To obtain information on beryllium uses
and risks, we reviewed documentation such
as agency studies and reports and inter-
viewed officials at Energy, Defense, Labor,
and the Occupational Safety and Health Ad-
ministration headquarters. We reviewed cur-
rent and archived data and reports from the
U.S. Public Health Service; the National
Jewish Medical and Research Center, Den-
ver, Colorado; Brush Wellman, Inc. (one of
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two producers of beryllium in the United
States) headquartered in Cleveland, Ohio;
and the Lovelace Respiratory Research Insti-
tute, Albuquerque, New Mexico.

We selected key events during the 1960s
through 1990s involving Energy, Defense, and
Labor to illustrate agency responses to be-
ryllium uses and risks. For each event, we
screened current and archived records for
documentation such as agency hearing
records, studies, correspondence, and re-
ports; we interviewed agency officials to
identify agency positions; and we followed up
on agency officials’ interviews with other
parties, to ensure the accuracy of our report.

For Energy, we contacted headquarters
staff in the Offices of Environment, Safety
and Health; the General Counsel; Defense
Programs; Science; and Nuclear Energy,
Science and Technology; and field staff from
Defense facilities, including Rocky Flats,
Colorado; Oak Ridge Y–12 Plant, Tennessee;
Los Alamos National Laboratory, New Mex-
ico; and Lawrence Livermore National Lab-
oratory, California. We obtained data on ex-
posure sampling; working conditions; med-
ical screening efforts; workplace controls;
policy, practices, and procedures; and the
rule, proposed legislation, and associated
history.

For Defense overview information, we con-
tacted staff from the Deputy Under Sec-
retary of Defense for Environmental Secu-
rity; the military service headquarters; the
U.S. Army Center for health Promotion and
Preventive Medicine, Aberdeen Proving
Ground, Maryland; the Navy Environmental
Health Center, Norfolk, Virginia; the Air
Force Institute for Environment, Safety, and
Occupational Health Risk Analysis, Brooks

Air Force Base, Texas; and selected subordi-
nate commands. Regarding beryllium rocket
fuel, we also visited the Air Force Research
Laboratory, Edwards Air Force Base, Cali-
fornia. We obtained background information
from the headquarters of the National Aero-
nautics and Space Administration, its Lang-
ley Research Center, and the Chemical Pro-
pulsion Information Agency, Columbia,
Maryland.

For Labor, we interviewed current and
former staff from the Department of Labor’s
Occupational Safety and health Administra-
tion and the Department of Health and
Human Services’ National Institute for Oc-
cupational Safety and Health. We obtained
and examined the complete transcript of the
August–September 1977 informal hearing on
beryllium, as well as key documents avail-
able from hearing records and related ar-
chive files.

This report was reviewed for classification
by an authorized derivative classifier at En-
ergy and was determined to be unclassified.
We conducted our review from June 1999
through April 2000 in accordance with gen-
erally accepted government auditing stand-
ards.

Appendix II
COMMENTS FROM THE DEPARTMENT OF ENERGY

DEPARTMENT OF ENERGY
Washington, DC, April 27, 2000.

David R. Warren,
Director, Defense Management Issues, National

Security and International Affairs Division,
United States General Accounting Office,
Washington, DC.

DEAR MR. WARREN: In response to your
April 7, 2000, request to the Secretary of En-

ergy, the Office of Environment, Safety and
Health has reviewed the draft General Ac-
counting Office report, RCED–HEHS–00–92,
‘‘OCCUPATIONAL SAFETY AND HEALTH:
Government Responses to Beryllium Uses
and Risks’’ (GAO Code 709457.) The Office of
Environment, Safety and Health has no es-
sential comments requiring a reply from the
General Accounting Office prior to the publi-
cation of the report. We found the report to
be accurate. However, we are enclosing sug-
gested comments for your considerations.

If you have any questions, please contact
Ms. Lesley Gasperow, Director, Office of
Budget and Administration, on 301–903–5577.

Sincerely,
DAVID MICHAELS, PH.D, MPH,

Assistant Secretary, Environment,
Safety and Health.
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