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DEPARTMENT OF LABOR

Occupational Safety and Health
Administration

29 CFR Parts 1910, 1915, and 1926
[Docket No. OSHA-H005C—-2006-0870]
RIN 1218-AB76

Occupational Exposure to Beryllium

AGENCY: Occupational Safety and Health
Administration (OSHA), Department of
Labor.

ACTION: Final rule.

SUMMARY: The Occupational Safety and
Health Administration (OSHA) is
amending its existing standards for
occupational exposure to beryllium and
beryllium compounds. OSHA has
determined that employees exposed to
beryllium at the previous permissible
exposure limits face a significant risk of
material impairment to their health. The
evidence in the record for this
rulemaking indicates that workers
exposed to beryllium are at increased
risk of developing chronic beryllium
disease and lung cancer. This final rule
establishes new permissible exposure
limits of 0.2 micrograms of beryllium
per cubic meter of air (0.2 ug/m3) as an
8-hour time-weighted average and 2.0
pg/m3 as a short-term exposure limit
determined over a sampling period of 15
minutes. It also includes other
provisions to protect employees, such as
requirements for exposure assessment,
methods for controlling exposure,
respiratory protection, personal
protective clothing and equipment,
housekeeping, medical surveillance,
hazard communication, and
recordkeeping.

OSHA is issuing three separate
standards—for general industry, for
shipyards, and for construction—in
order to tailor requirements to the
circumstances found in these sectors.

DATES: Effective date: The final rule
becomes effective on March 10, 2017.
Compliance dates: Compliance dates
for specific provisions are set in
§ 1910.1024(o) for general industry,
§1915.1024(o) for shipyards, and
§1926.1124(o) for construction. There
are a number of collections of
information contained in this final rule
(see Section IX, OMB Review under the
Paperwork Reduction Act of 1995).
Notwithstanding the general date of
applicability that applies to all other
requirements contained in the final rule,
affected parties do not have to comply
with the collections of information until
the Department of Labor publishes a
separate document in the Federal

Register announcing the Office of
Management and Budget has approved
them under the Paperwork Reduction
Act.

ADDRESSES: In accordance with 28
U.S.C. 2112(a), the Agency designates
Ann Rosenthal, Associate Solicitor of
Labor for Occupational Safety and
Health, Office of the Solicitor of Labor,
Room S-4004, U.S. Department of
Labor, 200 Constitution Avenue NW.,
Washington, DC 20210, to receive
petitions for review of the final rule.

FOR FURTHER INFORMATION CONTACT: For
general information and press inquiries,
contact Frank Meilinger, Director, Office
of Communications, Room N-3647,
OSHA, U.S. Department of Labor, 200
Constitution Avenue NW., Washington,
DC 20210; telephone (202) 693—1999;
email meilinger.francis2@dol.gov.

For technical inquiries, contact
William Perry or Maureen Ruskin,
Directorate of Standards and Guidance,
Room N-3718, OSHA, U.S. Department
of Labor, 200 Constitution Avenue NW.,
Washington, DC 20210; telephone (202)
693-1950.

SUPPLEMENTARY INFORMATION: The
preamble to the rule on occupational
exposure to beryllium follows this
outline:

I. Executive Summary
II. Pertinent Legal Authority
III. Events Leading to the Final Standards
IV. Chemical Properties and Industrial Uses
V. Health Effects
VI. Risk Assessment
VII. Significance of Risk
VII. Summary of the Final Economic
Analysis and Final Regulatory Flexibility
Analysis
IX. OMB Review Under the Paperwork
Reduction Act of 1995
X. Federalism
XI. State-Plan States
XII. Unfunded Mandates Reform Act
XIII. Protecting Children From
Environmental Health and Safety Risks
XIV. Environmental Impacts
XV. Consultation and Coordination With
Indian Tribal Governments
XVI. Summary and Explanation of the
Standards
Introduction
a) Scope and Application
b) Definitions
c) Permissible Exposure Limits (PELs)
d) Exposure Assessment
e) Beryllium Work Areas and Regulated
Areas (General Industry); Regulated
Areas (Maritime); and Competent Person
(Construction)
(f) Methods of Compliance
(g) Respiratory Protection
(h) Personal Protective Clothing and
Equipment
(i) Hygiene Areas and Practices
(j) Housekeeping
(k) Medical Surveillance
(1) Medical Removal

(m) Communication of Hazards

(n) Recordkeeping

(o) Dates

(p) Appendix A (General Industry)
Authority and Signature
Amendments to Standards

Citation Method

In the docket for the beryllium
rulemaking, found at http://
www.regulations.gov, every submission
was assigned a document identification
(ID) number that consists of the docket
number (OSHA-H005C—-2006—0870)
followed by an additional four-digit
number. For example, the document ID
number for OSHA’s Preliminary
Economic Analysis and Initial
Regulatory Flexibility Analysis is
OSHA-H005C-2006-0870-0426. Some
document ID numbers include one or
more attachments, such as the National
Institute for Occupational Safety and
Health (NIOSH) prehearing submission
(see Document ID OSHA-H005C-2006—
0870-1671).

When citing exhibits in the docket,
OSHA includes the term “Document
ID” followed by the last four digits of
the document ID number, the
attachment number or other attachment
identifier, if applicable, page numbers
(designated “p.” or “Tr.” for pages from
a hearing transcript). In a citation that
contains two or more document ID
numbers, the document ID numbers are
separated by semi-colons. In some
sections, such as Section V, Health
Effects, author names and year of study
publication are included before the
document ID number in a citation, for
example: (Deubner et al., 2011,
Document ID 0527). Where multiple
exhibits are listed with author names
and year of study publication, document
ID numbers after the first are in
parentheses, for example: (Elder et al.,
2005, Document ID 1537; Carter et al.,
2006 (1556); Refsnes et al., 2006 (1428)).

I. Executive Summary

This final rule establishes new
permissible exposure limits (PELSs) for
beryllium of 0.2 micrograms of
beryllium per cubic meter of air (0.2 ug/
m3) as an 8-hour time-weighted average
(TWA) and 2.0 pg/m? as a short-term
exposure limit (STEL) determined over
a sampling period of 15 minutes. In
addition to the PELs, the rule includes
provisions to protect employees such as
requirements for exposure assessment,
methods for controlling exposure,
respiratory protection, personal
protective clothing and equipment,
housekeeping, medical surveillance,
hazard communication, and
recordkeeping. OSHA is issuing three
separate standards—for general
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industry, for shipyards, and for
construction—in order to tailor
requirements to the circumstances
found in these sectors. There are,
however, numerous common elements
in the three standards.

The final rule is based on the
requirements of the Occupational Safety
and Health Act (OSH Act) and court
interpretations of the Act. For health
standards issued under section 6(b)(5) of
the OSH Act, OSHA is required to
promulgate a standard that reduces
significant risk to the extent that it is
technologically and economically
feasible to do so. See Section II,
Pertinent Legal Authority, for a full
discussion of OSH Act legal
requirements.

OSHA has conducted an extensive
review of the literature on adverse
health effects associated with exposure
to beryllium. OSHA has also developed
estimates of the risk of beryllium-related
diseases, assuming exposure over a
working lifetime, at the preceding PELs
as well as at the revised PELs and action
level. Comments received on OSHA’s
preliminary analysis, and the Agency’s
final findings, are discussed in Section
V, Health Effects, Section VI, Risk
Assessment, and Section VII,
Significance of Risk. OSHA finds that
employees exposed to beryllium at the
preceding PELs are at an increased risk
of developing chronic beryllium disease
(CBD) and lung cancer. As discussed in
Section VII, OSHA concludes that
exposure to beryllium constitutes a
significant risk of material impairment
to health and that the final rule will
substantially lower that risk. The
Agency considers the level of risk
remaining at the new TWA PEL to still
be significant. However, OSHA did not
adopt a lower TWA PEL because the
Agency could not demonstrate
technological feasibility of a lower TWA
PEL. The Agency has adopted the STEL
and ancillary provisions of the rule to
further reduce the remaining significant
risk.

OSHA'’s examination of the
technological and economic feasibility
of the rule is presented in the Final
Economic Analysis and Regulatory
Flexibility Analysis (FEA), and is
summarized in Section VIII of this
preamble. OSHA concludes that the
final PELs are technologically feasible
for all affected industries and
application groups. Thus, OSHA
concludes that engineering and work
practice controls will be sufficient to
reduce and maintain beryllium
exposures to the new PELs or below in
most operations most of the time in the
affected industries. For those few
operations within an industry or

application group where compliance
with the PELs cannot be achieved even
when employers implement all feasible
engineering and work practice controls,
use of respirators will be required.

OSHA developed quantitative
estimates of the compliance costs of the
rule for each of the affected industry
sectors. The estimated compliance costs
were compared with industry revenues
and profits to provide a screening
analysis of the economic feasibility of
complying with the rule and an
evaluation of the economic impacts.
Industries with unusually high costs as
a percentage of revenues or profits were
further analyzed for possible economic
feasibility issues. After performing these
analyses, OSHA finds that compliance
with the requirements of the rule is
economically feasible in every affected
industry sector.

The final rule includes several major
changes from the proposed rule as a
result of OSHA'’s analysis of comments
and evidence received during the
comment periods and public hearings.
The major changes are summarized
below and are fully discussed in Section
XVI, Summary and Explanation of the
Standards. OSHA also presented a
number of regulatory alternatives in the
Notice of Proposed Rulemaking (80 FR
47566, 47729-47748 (8/7/2015). Where
the Agency received substantive
comments on a regulatory alternative,
those comments are also discussed in
Section XVI. A full discussion of all
regulatory alternatives can be found in
Chapter VIII of the Final Economic
Analysis (FEA).

Scope. OSHA proposed to cover
occupational exposures to beryllium in
general industry, with an exemption for
articles and an exemption for materials
containing less than 0.1% beryllium by
weight. OSHA has made a final
determination to cover exposures to
beryllium in general industry,
shipyards, and construction under the
final rule, and to issue separate
standards for each sector. The final rule
also provides an exemption for
materials containing less than 0.1%
beryllium by weight only where the
employer has objective data
demonstrating that employee exposure
to beryllium will remain below the
action level of 0.1 ug/m3 as an 8-hour
TWA under any foreseeable conditions.

Exposure Assessment. The proposed
rule would have required periodic
exposure monitoring annually where
employee exposures are at or above the
action level but at or below the TWA
PEL; no periodic monitoring would
have been required where employee
exposures exceeded the TWA PEL. The
final rule specifies that exposure

monitoring must be repeated within six
months where employee exposures are
at or above the action level but at or
below the TWA PEL, and within three
months where employee exposures are
above the TWA PEL or STEL. The final
rule also includes provisions allowing
the employer to discontinue exposure
monitoring where employee exposures
fall below the action level and STEL. In
addition, the final rule includes a new
provision that allows employers to
assess employee exposures using any
combination of air monitoring data and
objective data sufficient to accurately
characterize airborne exposure to
beryllium (i.e., the “performance
option”).

Beryllium Work Areas. The proposed
rule would have required the employer
to establish and maintain a beryllium
work area wherever employees are, or
can reasonably be expected to be,
exposed to airborne beryllium,
regardless of the level of exposure. As
discussed in the Summary and
Explanation section of this preamble,
OSHA has narrowed the definition of
beryllium work area in the final rule
from the proposal. The final rule now
limits the requirement to work areas
containing a process or operation that
can release beryllium where employees
are, or can reasonably be expected to be,
exposed to airborne beryllium at any
level. The final rule expands the
exposure requirement to include work
areas containing a process or operation
where there is potential dermal contact
with beryllium based on comments from
public health experts that relying solely
on airborne exposure omits the potential
contribution of dermal exposure to total
exposure. See the Summary and
Explanation section of this preamble for
a full discussion of the relevant
comments and reasons for changes from
the proposed standard. Beryllium work
areas are not required under the
standards for shipyards and
construction.

Respiratory Protection. OSHA has
added a provision in the final rule
requiring the employer to provide a
powered air-purifying respirator (PAPR)
instead of a negative pressure respirator
where respiratory protection is required
by the rule and the employee requests
a PAPR, provided that the PAPR
provides adequate protection.

Personal Protective Clothing and
Equipment. The proposed rule would
have required use of protective clothing
and equipment where employee
exposure exceeds, or can reasonably be
expected to exceed the TWA PEL or
STEL; where employees’ clothing or
skin may become visibly contaminated
with beryllium; and where employees’
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skin can reasonably be expected to be
exposed to soluble beryllium
compounds. The final rule requires use
of protective clothing and equipment
where employee exposure exceeds, or
can reasonably be expected to exceed
the TWA PEL or STEL; or where there
is a reasonable expectation of dermal
contact with beryllium.

Medical Surveillance. The exposure
trigger for medical examinations has
been revised from the proposal. The
proposed rule would have required that
medical examinations be offered to each
employee who has worked in a
regulated area (i.e., an area where an
employee’s exposure exceeds, or can
reasonably be expected to exceed, the
TWA PEL or STEL) for more than 30
days in the last 12 months. The final
rule requires that medical examinations
be offered to each employee who is or
is reasonably expected to be exposed at
or above the action level for more than
30 days per year. A trigger to offer
periodic medical surveillance when
recommended by the most recent
written medical opinion was also added
the final rule. Under the final rule, the
licensed physician recommends
continued periodic medical surveillance
for employees who are confirmed
positive for sensitization or diagnosed
with CBD. The proposed rule also
would have required that medical
examinations be offered annually; the
final rule requires that medical
examinations be offered at least every
two years.

The final medical surveillance
provisions have been revised to provide
enhanced privacy for employees. The
rule requires the employer to obtain a
written medical opinion from a licensed
physician for medical examinations
provided under the rule but limits the
information provided to the employer to
the date of the examination, a statement
that the examination has met the
requirements of the standard, any
recommended limitations on the
employee’s use of respirators, protective
clothing, and equipment, and a
statement that the results of the exam
have been explained to the employee.
The proposed rule would have required
that such opinions contain additional
information, without requiring
employee authorization, such as the
physician’s opinion as to whether the
employee has any detected medical
condition that would place the
employee at increased risk of CBD from
further exposure, and any recommended
limitations upon the employee’s
exposure to beryllium. In the final rule,
the written opinion provided to the
employer will only include
recommended limitations on the

employee’s exposure to beryllium,
referral to a CBD diagnostic center, a
recommendation for continued periodic
medical surveillance, or a
recommendation for medical removal if
the employee provides written
authorization. The final rule requires a
separate written medical report
provided to the employee to include
this additional information, as well as
detailed information related to the
employee’s health.

The proposed rule would have
required that the licensed physician
provide the employer with a written
medical opinion within 30 days of the
examination. The final rule requires that
the licensed physician provide the
employee with a written medical report
and the employer with a written
medical opinion within 45 days of the
examination, including any follow-up
beryllium lymphocyte proliferation test
(BeLPTs).

The final rule also adds requirements
for the employer to provide the CBD
diagnostic center with the same
information provided to the physician
or other licensed health care
professional who administers the
medical examination, and for the CBD
diagnostic center to provide the
employee with a written medical report
and the employer with a written
medical opinion. Under the final
standard, employees referred to a CBD
diagnostic center can choose to have
future evaluations performed there. A
requirement that laboratories
performing BeLPTs be certified was also
added to the final rule.

The proposed rule would have
required that employers provide low
dose computed tomography (LDCT)
scans to employees who met certain
exposure criteria. The final rule requires
LDCT scans when recommended by the
physician or other licensed healthcare
professional administering the medical
exam, after considering the employee’s
history of exposure to beryllium along
with other risk factors.

Dates. OSHA proposed an effective
date 60 days after publication of the
rule; a date for compliance with all
provisions except change rooms and
engineering controls of 90 days after the
effective date; a date for compliance
with change room requirements, which
was one year after the effective date; and
a date for compliance with engineering
control requirements of two years after
the effective date.

OSHA has revised the proposed
compliance dates. The final rule is
effective 60 days after publication. All
obligations for compliance commence
one year after the effective date, with
two exceptions: The obligation for

change rooms and showers commences
two years after the effective date; and
the obligation for engineering controls
commences three years after the
effective date.?

Under the OSH Act’s legal standard
directing OSHA to set health standards
based on findings of significant risk of
material impairment and technological
and economic feasibility, OSHA does
not use cost-benefit analysis to
determine the PEL or other aspects of
the rule. It does, however, determine
and analyze costs and benefits for its
own informational purposes and to meet
certain Executive Order requirements,
as discussed in Section VIII, Summary
of the Final Economic Analysis and
Final Regulatory Flexibility Analysis
and in the FEA. Table I-1—which is
derived from material presented in
Section VIII of this preamble—provides
a summary of OSHA’s best estimate of
the costs and benefits of the rule using
a discount rate of 3 percent. As shown,
the rule is estimated to prevent 90
fatalities and 46 new cases of CBD
annually once the full effects are
realized, and the estimated cost of the
rule is $73.9 million annually. Also as
shown in Table I-1, the discounted
monetized benefits of the rule are
estimated to be $560.9 annually, and the
rule is estimated to generate net benefits
of approximately $487 annually;
however, there is a great deal of
uncertainty in those benefits due to
assumptions made about dental
workers’ exposures and reductions; see
Section VIII of this preamble. As that
section shows, benefits significantly
exceed costs regardless of how dental
workers’ exposures are treated.

TABLE |-1—ANNUALIZED BENEFITS,
CosTs AND NET BENEFITS OF
OSHA’s FINAL BERYLLIUM STAND-
ARD

[3 Percent discount rate, 2015 dollars]

Annualized Costs:

Control COStS .....cceevvvieeeniinieenns $12,269,190
Rule Familiarization .. 180,158
Exposure Assessment .. . 13,748,676
Regulated Areas ..........cccccovueeenee. 884,106

1 Note that the main analysis of costs and benefits
presented in this FEA does not take into account
the lag in effective dates but, instead, assumes that
the rule takes effect in Year 1. To account for the
lag in effective dates, OSHA has provided in the
sensitivity analysis in Chapter VII of the FEA an
estimate of its separate effects on costs and benefits
relative to the main analysis. This analysis, which
appears in Table VII-16 of the FEA, indicates that
if employers delayed implementation of all
provisions until legally required, and no benefits
occurred until all provisions went into effect, this
would decrease the estimated costs by 3.9 percent;
the estimated benefits by 8.5 percent, and the
estimated net benefits of the standard by 9.2 percent
(to $442 million).
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TABLE |-1—ANNUALIZED BENEFITS,
CosTsS AND NET BENEFITS OF
OSHA’s FINAL BERYLLIUM STAND-
ARD—Continued

[3 Percent discount rate, 2015 dollars]

Beryllium Work Areas ................. 129,648
Medical Surveillance .. 7,390,958
Medical Removal 1,151,058
Written Exposure Control Plan ... 2,339,058
Protective Work Clothing &

Equipment ........ccccooiiiiiiiie, 1,985,782
Hygiene Areas and Practices 2,420,584
Housekeeping 22,763,595
Training .....ccc.c... 8,284,531
Respirators .........ccocceeveeiieeiiennns 320,885

Total  Annualized  Costs
(Point Estimate) ................ $73,868,230
Annual Benefits: Number of Cases
Prevented:
Fatal Lung Cancers (Midpoint Es-

timate) ....ccooceveiieeeen 4
Fatal Chronic Beryllium Disease 86
Beryllium-Related Mortality .......... 90
Beryllium Morbidity ........ccccocveens 46
Monetized Annual Benefits (Mid-

point Estimate) .........cccccoevveens $560,873,424

Net Benefits:
Net Benefits .......ccoceeevciieeeciiees $487,005,194

Sources: US DOL, OSHA, Directorate of
Standards and Guidance, Office of Regulatory
Analysis.

II. Pertinent Legal Authority

The purpose of the Occupational
Safety and Health Act (29 U.S.C. 651 et
seq.) (“the Act” or “the OSH Act”), is
“to assure so far as possible every
working man and woman in the Nation
safe and healthful working conditions
and to preserve our human resources”
(29 U.S.C. 651(b)). To achieve this goal
Congress authorized the Secretary of
Labor (‘“‘the Secretary”) ““to set
mandatory occupational safety and
health standards applicable to
businesses affecting interstate
commerce” (29 U.S.C. 651(b)(3); see 29
U.S.C. 654(a) (requiring employers to
comply with OSHA standards), 655(a)
(authorizing summary adoption of
existing consensus and federal
standards within two years of the Act’s
enactment), and 655(b) (authorizing
promulgation, modification or
revocation of standards pursuant to
notice and comment)). The primary
statutory provision relied upon by the
Agency in promulgating health
standards is section 6(b)(5) of the Act;
other sections of the OSH Act, however,
authorize the Occupational Safety and
Health Administration (“OSHA”’) to
require labeling and other appropriate
forms of warning, exposure assessment,
medical examinations, and
recordkeeping in its standards (29
U.S.C. 655(b)(5), 655(b)(7), 657(c)).

The Act provides that in promulgating
standards dealing with toxic materials
or harmful physical agents, such as
beryllium, the Secretary “‘shall set the

standard which most adequately
assures, to the extent feasible, on the
basis of the best available evidence, that
no employee will suffer material
impairment of health or functional
capacity even if such employee has
regular exposure to the hazard dealt
with by such standard for the period of
his working life”” (29 U.S.C. 655(b)(5)).
Thus, “[wlhen Congress passed the
Occupational Safety and Health Act in
1970, it chose to place pre-eminent
value on assuring employees a safe and
healthful working environment, limited
only by the feasibility of achieving such
an environment” (American Textile
Mfrs. Institute, Inc. v. Donovan, 452 US
490, 541 (1981) (“Cotton Dust’’)).
OSHA proposed this new standard for
beryllium and beryllium compounds
and conducted its rulemaking pursuant
to section 6(b)(5) of the Act ((29 U.S.C.
655(b)(5)). The preceding beryllium
standard, however, was adopted under
the Secretary’s authority in section 6(a)
of the OSH Act (29 U.S.C. 655(a)), to
adopt national consensus and
established Federal standards within
two years of the Act’s enactment (see 29
CFR 1910.1000 Table Z—1). Any rule
that “differs substantially from an
existing national consensus standard”
must “better effectuate the purposes of
this Act than the national consensus
standard” (29 U.S.C. 655(b)(8)). Several
additional legal requirements arise from
the statutory language in sections 3(8)
and 6(b)(5) of the Act (29 U.S.C. 652(8),
655(b)(5)). The remainder of this section
discusses these requirements, which
OSHA must consider and meet before it
may promulgate this occupational
health standard regulating exposure to
beryllium and beryllium compounds.

Material Impairment of Health

Subject to the limitations discussed
below, when setting standards
regulating exposure to toxic materials or
harmful physical agents, the Secretary is
required to set health standards that
ensure that “‘no employee will suffer
material impairment of health or
functional capacity. . .” (29 U.S.C.
655(b)(5)). “OSHA is not required to
state with scientific certainty or
precision the exact point at which each
type of [harm] becomes a material
impairment” (AFL-CIO v. OSHA, 965
F.2d 962, 975 (11th Cir. 1992)). Courts
have also noted that OSHA should
consider all forms and degrees of
material impairment—not just death or
serious physical harm (AFL-CIO, 965
F.2d at 975). Thus the Agency has taken
the position that “subclinical’” health
effects, which may be precursors to
more serious disease, can be material
impairments of health that OSHA

should address when feasible (43 FR
52952, 52954 (11/14/78) (Lead
Preamble)).
Significant Risk

Section 3(8) of the Act requires that
workplace safety and health standards
be “reasonably necessary or appropriate
to provide safe or healthful
employment” (29 U.S.C. 652(8)). The
Supreme Court, in its decision on
OSHA'’s benzene standard, interpreted
section 3(8) to mean that before
promulgating any standard, the
Secretary must evaluate whether
“significant risk[ ]’ exists under current
conditions and to then determine
whether that risk can be “eliminated or
lessened” through regulation (Indus.
Union Dep’t, AFL-CIO v. Am. Petroleum
Inst., 448 U.S. 607, 642 (1980) (plurality
opinion) (“Benzene”)). The Court’s
holding is consistent with evidence in
the legislative record, with regard to
section 6(b)(5) of the Act (29 U.S.C.
655(b)(5)), that Congress intended the
Agency to regulate unacceptably severe
occupational hazards, and not ““to
establish a utopia free from any
hazards” or to address risks comparable
to those that exist in virtually any
occupation or workplace (116 Cong.
Rec. 37614 (1970), Leg. Hist. 480-82). It
is also consistent with Section 6(g) of
the OSH Act, which states that, in
determining regulatory priorities, ‘“the
Secretary shall give due regard to the
urgency of the need for mandatory
safety and health standards for
particular industries, trades, crafts,
occupations, businesses, workplaces or
work environments” (29 U.S.C. 655(g)).

The Supreme Court in Benzene
clarified that “[i]t is the Agency’s
responsibility to determine, in the first
instance, what it considers to be a
‘significant’ risk” (Benzene, 448 U.S. at
655), and that it was not the Court’s
responsibility to “express any opinion
on the . . . difficult question of what
factual determinations would warrant a
conclusion that significant risks are
present which make promulgation of a
new standard reasonably necessary or
appropriate’”’ (Benzene, 448 U.S. at 659).
The Court stated, however, that the
section 6(f) (29 U.S.C. 655(b)(f))
substantial evidence standard
applicable to OSHA'’s significant risk
determination does not require the
Agency ‘“‘to support its finding that a
significant risk exists with anything
approaching scientific certainty”
(Benzene, 448 U.S. at 656). Rather,
OSHA may rely on “a body of reputable
scientific thought” to which
“conservative assumptions in
interpreting the data. . .” may be
applied, “risking error on the side of
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overprotection” (Benzene, 448 U.S. at
656; see also United Steelworkers of
Am., AFL-CIO-CLC v. Marshall, 647
F.2d 1189, 1248 (D.C. Cir. 1980) (‘‘Lead
I’’) (noting the Benzene court’s
application of this principle to
carcinogens and applying it to the lead
standard, which was not based on
carcinogenic effects)). OSHA may thus
act with a “pronounced bias towards
worker safety”” in making its risk
determinations (Bldg & Constr. Trades
Dep’tv. Brock, 838 F.2d 1258, 1266
(D.C. Cir. 1988) (“Asbestos II’’).

The Supreme Court further
recognized that what constitutes
“significant risk” is ““not a mathematical
straitjacket” (Benzene, 448 U.S. at 655)
and will be “based largely on policy
considerations’ (Benzene, 448 U.S. at
655 n. 62). The Court gave the following
example:

If. . . the odds are one in a billion that
a person will die from cancer by taking a
drink of chlorinated water, the risk clearly
could not be considered significant. On the
other hand, if the odds are one in a thousand
that regular inhalation of gasoline vapors that
are 2% benzene will be fatal, a reasonable
person might well consider the risk
significant . . . (Benzene, 448 U.S. at 655).

Following Benzene, OSHA has, in many
of its health standards, considered the
one-in-a-thousand metric when
determining whether a significant risk
exists. Moreover, as ‘‘a prerequisite to
more stringent regulation” in all
subsequent health standards, OSHA has,
consistent with the Benzene plurality
decision, based each standard on a
finding of significant risk at the “then
prevailing standard” of exposure to the
relevant hazardous substance (Asbestos
II, 838 F.2d at 1263). The Agency’s final
risk assessment is derived from existing
scientific and enforcement data and its
final conclusions are made only after
considering all evidence in the
rulemaking record. Courts reviewing the
validity of these standards have
uniformly held the Secretary to the
significant risk standard first articulated
by the Benzene plurality and have
generally upheld the Secretary’s
significant risk determinations as
supported by substantial evidence and
““a reasoned explanation for his policy
assumptions and conclusions”
(Asbestos II, 838 F.2d at 1266).

Once OSHA makes its significant risk
finding, the “more stringent regulation”
(Asbestos II, 838 F.2d at 1263) it
promulgates must be “‘reasonably
necessary or appropriate” to reduce or
eliminate that risk, within the meaning
of section 3(8) of the Act (29 U.S.C.
652(8)) and Benzene (448 U.S. at 642)
(see Asbestos II, 838 F.2d at 1269). The
courts have interpreted section 6(b)(5) of

the OSH Act as requiring OSHA to set
the standard that eliminates or reduces
risk to the lowest feasible level; as
discussed below, the limits of
technological and economic feasibility
usually determine where the new
standard is set (see UAW v. Pendergrass,
878 F.2d 389, 390 (D.C. Cir. 1989)). In
choosing among regulatory alternatives,
however, “[tlhe determination that [one
standard] is appropriate, as opposed to
a marginally [more or less protective]
standard, is a technical decision
entrusted to the expertise of the agency
. . .7 (Nat’l Mining Ass’n v. Mine
Safety and Health Admin., 116 F.3d
520, 528 (D.C. Cir. 1997)) (analyzing a
Mine Safety and Health Administration
standard under the Benzene significant
risk standard). In making its choice,
OSHA may incorporate a margin of
safety even if it theoretically regulates
below the lower limit of significant risk
(Nat’l Mining Ass’n, 116 F.3d at 528
(citing American Petroleum Inst. v.
Costle, 665 F.2d 1176, 1186 (D.C. Cir.
1982))).

Working Life Assumption

The OSH Act requires OSHA to set
the standard that most adequately
protects employees against harmful
workplace exposures for the period of
their “working life” (29 U.S.C.
655(b)(5)). OSHA’s longstanding policy
is to define “working life” as
constituting 45 years; thus, it assumes
45 years of exposure when evaluating
the risk of material impairment to health
caused by a toxic or hazardous
substance. This policy is not based on
empirical data that most employees are
exposed to a particular hazard for 45
years. Instead, OSHA has adopted the
practice to be consistent with the
statutory directive that “no employee”
suffer material impairment of health
“even if”” such employee is exposed to
the hazard for the period of his or her
working life (see 74 FR 44796 (8/31/
09)). OSHA’s policy was given judicial
approval in a challenge to an OSHA
standard that lowered the permissible
exposure limit (PEL) for asbestos
(Asbestos II, 838 F.2d at 1264—1265). In
that case, the petitioners claimed that
the median duration of employment in
the affected industry sectors was only
five years. Therefore, according to
petitioners, OSHA erred in assuming a
45-year working life in calculating the
risk of health effects caused by asbestos
exposure. The D.C. Circuit disagreed,
stating “[e]ven if it is only the rare
worker who stays with asbestos-related
tasks for 45 years, that worker would
face a 64/1000 excess risk of contracting
cancer; Congress clearly authorized
OSHA to protect such a worker”

(Asbestos II, 838 F.2d at 1264—1265).
OSHA might calculate the health risks
of exposure, and the related benefits of
lowering the exposure limit, based on
an assumption of a shorter working life,
such as 25 years, but such estimates are
for informational purposes only.

Best Available Evidence

Section 6(b)(5) of the Act requires
OSHA to set standards ‘‘on the basis of
the best available evidence” and to
consider the “latest available scientific
data in the field” (29 U.S.C. 655(b)(5)).
As noted above, the Supreme Court, in
its Benzene decision, explained that
OSHA must look to “a body of reputable
scientific thought” in making its
material harm and significant risk
determinations, while noting that a
reviewing court must “‘give OSHA some
leeway where its findings must be made
on the frontiers of scientific knowledge”
(Benzene, 448 U.S. at 656).

The courts of appeals have afforded
OSHA similar latitude to issue health
standards in the face of scientific
uncertainty. The Second Circuit, in
upholding the vinyl chloride standard,
stated: “[T]he ultimate facts here in
dispute are ‘on the frontiers of scientific
knowledge’, and, though the factual
finger points, it does not conclude.
Under the command of OSHA, it
remains the duty of the Secretary to act
to protect the workingman, and to act
even in circumstances where existing
methodology or research is deficient”
(Society of the Plastics Industry, Inc. v.
OSHA, 509 F.2d 1301, 1308 (2d Cir.
1975) (quoting Indus. Union Dep’t, AFL—
CIO v. Hodgson, 499 F.2d 467, 474 (D.C.
Cir. 1974) (““Asbestos I'’))). The D.C.
Circuit, in upholding the cotton dust
standard, stated: “OSHA’s mandate
necessarily requires it to act even if
information is incomplete when the best
available evidence indicates a serious
threat to the health of workers” (Am.
Fed’n of Labor & Cong. of Indus. Orgs.
v. Marshall, 617 F.2d 636, 651 (D.C. Cir.
1979), aff’d in part and vacated in part
on other grounds, American Textile
Mfrs. Inst., Inc. v. Donovan, 452 U.S.
490 (1981)). When there is disputed
scientific evidence in the record, OSHA
must review the evidence on both sides
and “‘reasonably resolve” the dispute
(Pub. Citizen Health Research Grp. v.
Tyson, 796 F.2d 1479, 1500 (D.C. Cir.
1986)). The Court in Public Citizen
further noted that, where “OSHA has
the expertise we lack and it has
exercised that expertise by carefully
reviewing the scientific data,” a dispute
within the scientific community is not
occasion for the reviewing court to take
sides about which view is correct (Pub.
Citizen Health Research Grp., 796 F.2d
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at 1500) or for OSHA or the courts to
“‘be paralyzed by debate surrounding
diverse medical opinions’” (Pub.
Citizen Health Research Grp., 796 F.2d
at 1497 (quoting H.R. Rep. No. 91-1291,
91st Cong., 2d Sess. 18 (1970), reprinted
in Legislative History of the
Occupational Safety and Health Act of
1970 at 848 (1971))). Provided the
Agency gave adequate notice in the
proposal’s preamble discussion of
potential regulatory alternatives that the
Secretary would be considering one or
more stated options for regulation,
OSHA is not required to prefer the
option in the text of the proposal over

a given regulatory alternative that was
addressed in the rulemaking if
substantial evidence in the record
supports inclusion of the alternative in
the final standard. See Owner-Operator
Independent Drivers Ass’n, Inc. v.
Federal Motor Carrier Safety Admin.,
494 F.3d 188, 209 (D.C. Cir. 2007)
(notice by agency concerning
modification of sleeper-berth
requirements for truck drivers was
sufficient because proposal listed
several options and asked a question
regarding the details of the one option
that ultimately appeared in final rule);
Kooritzky v. Reich, 17 F.3d 1509, 1513
(D.C. Cir. 1994) (noting that a final rule
need not match a proposed rule, as long
as “‘the agency has alerted interested
parties to the possibility of the agency’s
adopting a rule different than the one
proposed” and holding that agency
failed to comply with notice and
comment requirements when ‘“preamble
in July offered no clues of what was to
come in October”).

Feasibility

The OSH Act requires that, in setting
a standard, OSHA must eliminate the
risk of material health impairment “to
the extent feasible” (29 U.S.C.
655(b)(5)). The statutory mandate to
consider the feasibility of the standard
encompasses both technological and
economic feasibility; these analyses
have been done primarily on an
industry-by-industry basis (Lead I, 647
F.2d at 1264, 1301). The Agency has
also used application groups, defined by
common tasks, as the structure for its
feasibility analyses (Pub. Citizen Health
Research Grp. v. OSHA, 557 F.3d 165,
177-179 (3d Cir. 2009)). The Supreme
Court has broadly defined feasible as
“capable of being done” (Cotton Dust,
452 U.S. at 509-510).

Although OSHA must set the most
protective PEL that the Agency finds to
be technologically and economically
feasible, it retains discretion to set a
uniform PEL even when the evidence
demonstrates that certain industries or

operations could reasonably be expected
to meet a lower PEL. OSHA health
standards generally set a single PEL for
all affected employers; OSHA exercised
this discretion most recently in its final
rules on occupational exposure to
Chromium (VI) (71 FR 10100, 10337—
10338 (2/28/2006) and Respirable
Crystalline Silica (81 FR 16285, 16576—
16575 (3/25/2016); see also 62 FR 1494,
1575 (1/10/97) (methylene chloride)). In
its decision upholding the chromium
(VI) standard, including the uniform
PEL, the Court of Appeals for the Third
Circuit addressed this issue as one of
deference, stating “OSHA’s decision to
select a uniform exposure limit is a
legislative policy decision that we will
uphold as long as it was reasonably
drawn from the record” (Chromium
(VI), 557 F.3d at 183 (3d Cir. 2009)); see
also Am. Iron & Steel Inst. v. OSHA, 577
F.2d 825, 833 (3d Cir. 1978)). OSHA'’s
reasons for choosing one chromium (VI)
PEL, rather than imposing different
PELs on different application groups or
industries, included: Multiple PELs
would create enforcement and
compliance problems because many
workplaces, and even workers, were
affected by multiple categories of
chromium (VI) exposure; discerning
individual PELs for different groups of
establishments would impose a huge
evidentiary burden on the Agency and
unnecessarily delay implementation of
the standard; and a uniform PEL would,
by eliminating confusion and
simplifying compliance, enhance
worker protection (Chromium (VI), 557
F.3d at 173, 183-184). The Court held
that OSHA'’s rationale for choosing a
uniform PEL, despite evidence that
some application groups or industries
could meet a lower PEL, was reasonably
drawn from the record and that the
Agency’s decision was within its
discretion and supported by past
practice (Chromium (VI), 557 F.3d at
183-184).

Technological Feasibility

A standard is technologically feasible
if the protective measures it requires
already exist, can be brought into
existence with available technology, or
can be created with technology that can
reasonably be expected to be developed
(Lead I, 647 F.2d at 1272; Amer. Iron &
Steel Inst. v. OSHA, 939 F.2d 975, 980
(D.C. Cir. 1991) (“Lead II’’)). OSHA’s
standards may be “technology forcing,”
i.e., where the Agency gives an industry
a reasonable amount of time to develop
new technologies, OSHA is not bound
by the “technological status quo” (Lead
I, 647 F.2d at 1264). While the test for
technological feasibility is normally
articulated in terms of the ability of

employers to decrease exposures to the
PEL, provisions such as exposure
measurement requirements must also be
technologically feasible (see Forging
Indus. Ass’nv. Sec’y of Labor, 773 F.2d
1436, 1453 (4th Cir. 1985)).

In its Lead decisions, the D.C. Circuit
described OSHA'’s obligation to
demonstrate the technological feasibility
of reducing occupational exposure to a
hazardous substance.

[W]ithin the limits of the best available
evidence . . . OSHA must prove a reasonable
possibility that the typical firm will be able
to develop and install engineering and work
practice controls that can meet the PEL in
most of its operations . . . The effect of such
proof is to establish a presumption that
industry can meet the PEL without relying on
respirators . . . Insufficient proof of
technological feasibility for a few isolated
operations within an industry, or even
OSHA’s concession that respirators will be
necessary in a few such operations, will not
undermine this general presumption in favor
of feasibility. Rather, in such operations firms
will remain responsible for installing
engineering and work practice controls to the
extent feasible, and for using them to reduce
. . . exposure as far as these controls can do
so (Lead I, 647 F.2d at 1272).

Additionally, the D.C. Circuit explained
that “[f]easibility of compliance turns
on whether exposure levels at or below
[the PEL] can be met in most operations
most of the time . . .” (Lead II, 939 F.2d
at 990).

Courts have given OSHA significant
deference in reviewing its technological
feasibility findings. “So long as we
require OSHA to show that any required
means of compliance, even if it carries
no guarantee of meeting the PEL, will
substantially lower . . . exposure, we
can uphold OSHA'’s determination that
every firm must exploit all possible
means to meet the standard” (Lead I,
647 F.2d at 1273). Even in the face of
significant uncertainty about
technological feasibility in a given
industry, OSHA has been granted broad
discretion in making its findings (Lead
I, 647 F.2d at 1285). “OSHA cannot let
workers suffer while it awaits . . .
scientific certainty. It can and must
make reasonable [technological
feasibility] predictions on the basis of
‘credible sources of information,’
whether data from existing plants or
expert testimony”’ (Lead I, 647 F.2d at
1266 (quoting Am. Fed’n of Labor &
Cong. of Indus. Orgs., 617 F.2d at 658)).
For example, in Lead I, the D.C. Circuit
allowed OSHA to use, as best available
evidence, information about new and
expensive industrial smelting processes
that had not yet been adopted in the
U.S. and would require the rebuilding of
plants (Lead I, 647 F.2d at 1283—1284).
Even under circumstances where
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OSHA'’s feasibility findings were less
certain and the Agency was relying on
its “legitimate policy of technology
forcing,” the D.C. Circuit approved of
OSHA'’s feasibility findings when the
Agency granted lengthy phase-in
periods to allow particular industries
time to comply (Lead I, 647 F.2d at
1279-1281, 1285).

OSHA is permitted to adopt a
standard that some employers will not
be able to meet some of the time, with
employers limited to challenging
feasibility at the enforcement stage
(Lead I, 647 F.2d at 1273 & n. 125;
Asbestos II, 838 F.2d at 1268). Even
when the Agency recognized that it
might have to balance its general
feasibility findings with flexible
enforcement of the standard in
individual cases, the courts of appeals
have generally upheld OSHA’s
technological feasibility findings (Lead
II, 939 F.2d at 980; see Lead I, 647 F.2d
at 1266—1273; Asbestos II, 838 F.2d at
1268). Flexible enforcement policies
have been approved where there is
variability in measurement of the
regulated hazardous substance or where
exposures can fluctuate uncontrollably
(Asbestos II, 838 F.2d at 1267—1268;
Lead II, 939 F.2d at 991). A common
means of dealing with the measurement
variability inherent in sampling and
analysis is for the Agency to add the
standard sampling error to its exposure
measurements before determining
whether to issue a citation (e.g., 51 FR
22612, 22654 (06/20/86) (Asbestos
Preamble)).

Economic Feasibility

In addition to technological
feasibility, OSHA is required to
demonstrate that its standards are
economically feasible. A reviewing
court will examine the cost of
compliance with an OSHA standard “in
relation to the financial health and
profitability of the industry and the
likely effect of such costs on unit
consumer prices . . .” (Lead I, 647 F.2d
at 1265 (omitting citation)). As
articulated by the D.C. Circuit in Lead
I, “OSHA must construct a reasonable
estimate of compliance costs and
demonstrate a reasonable likelihood that
these costs will not threaten the
existence or competitive structure of an
industry, even if it does portend disaster
for some marginal firms” (Lead I, 647
F.2d at 1272). A reasonable estimate
entails assessing “‘the likely range of
costs and the likely effects of those costs
on the industry” (Lead I, 647 F.2d at
1266). As with OSHA'’s consideration of
scientific data and control technology,
however, the estimates need not be
precise (Cotton Dust, 452 U.S. at 528—

29 & n. 54) as long as they are
adequately explained. Thus, as the D.C.
Circuit further explained:

Standards may be economically feasible
even though, from the standpoint of
employers, they are financially burdensome
and affect profit margins adversely. Nor does
the concept of economic feasibility
necessarily guarantee the continued
existence of individual employers. It would
appear to be consistent with the purposes of
the Act to envisage the economic demise of
an employer who has lagged behind the rest
of the industry in protecting the health and
safety of employees and is consequently
financially unable to comply with new
standards as quickly as other employers. As
the effect becomes more widespread within
an industry, the problem of economic
feasibility becomes more pressing (Asbestos
I, 499 F.2d. at 478).

OSHA standards therefore satisfy the
economic feasibility criterion even if
they impose significant costs on
regulated industries so long as they do
not cause massive economic
dislocations within a particular industry
or imperil the very existence of the
industry (Lead II, 939 F.2d at 980; Lead
I, 647 F.2d at 1272; Asbestos I, 499 F.2d.
at 478). As with its other legal findings,
OSHA “‘is not required to prove
economic feasibility with certainty, but
is required to use the best available
evidence and to support its conclusions
with substantial evidence” ((Lead II, 939
F.2d at 980-981) (citing Lead I, 647 F.2d
at 1267)).

Because section 6(b)(5) of the Act
explicitly imposes the “to the extent
feasible”” limitation on the setting of
health standards, OSHA is not
permitted to use cost-benefit analysis to
make its standards-setting decisions (29
U.S.C. 655(b)(5)).

Congress itself defined the basic
relationship between costs and benefits, by
placing the “benefit” of worker health above
all other considerations save those making
attainment of this “benefit”” unachievable.
Any standard based on a balancing of costs
and benefits by the Secretary that strikes a
different balance than that struck by Congress
would be inconsistent with the command set
forth in § 6(b)(5) (Cotton Dust, 452 U.S. at
500).

Thus, while OSHA estimates the costs
and benefits of its proposed and final
rules, these calculations do not form the
basis for the Agency’s regulatory
decisions; rather, they are performed to
ensure compliance with requirements
such as those in Executive Orders 12866
and 13563.

Structure of OSHA Health Standards

OSHA'’s health standards traditionally
incorporate a comprehensive approach
to reducing occupational disease. OSHA
substance-specific health standards

generally include the “hierarchy of
controls,” which, as a matter of OSHA’s
preferred policy, mandates that
employers install and implement all
feasible engineering and work practice
controls before respirators may be used.
The Agency’s adherence to the
hierarchy of controls has been upheld
by the courts (ASARCO, Inc. v. OSHA,
746 F.2d 483, 496—498 (9th Cir. 1984);
Am. Iron & Steel Inst. v. OSHA, 182
F.3d 1261, 1271 (11th Cir. 1999)). In
fact, courts view the legal standard for
proving technological feasibility as
incorporating the hierarchy: “OSHA
must prove a reasonable possibility that
the typical firm will be able to develop
and install engineering and work
practice controls that can meet the PEL
in most of its operations. . . . The
effect of such proof is to establish a
presumption that industry can meet the
PEL without relying on respirators”
(Lead I, 647 F.2d at 1272).

The reasons supporting OSHA'’s
continued reliance on the hierarchy of
controls, as well as its reasons for
limiting the use of respirators, are
numerous and grounded in good
industrial hygiene principles (see
discussion in Section XVI. Summary
and Explanation of the Standards,
Methods of Compliance). The hierarchy
of controls focuses on removing harmful
airborne materials at their source “to
prevent atmospheric contamination” to
which the employee would be exposed,
rather than relying on the proper
functioning of a respirator as the
primary means of protecting the
employee (see 29 CFR 1910.134,
1910.1000(e), 1926.55(b)).

In health standards such as this one,
the hierarchy of controls is augmented
by ancillary provisions. These
provisions work with the hierarchy of
controls and personal protective
equipment requirements to provide
comprehensive protection to employees
in affected workplaces. Such provisions
typically include exposure assessment,
medical surveillance, hazard
communication, and recordkeeping.

The OSH Act compels OSHA to
require all feasible measures for
reducing significant health risks (29
U.S.C. 655(b)(5); Pub. Citizen Health
Research Grp., 796 F.2d at 1505 (“if in
fact a STEL [short-term exposure limit]
would further reduce a significant
health risk and is feasible to implement,
then the OSH Act compels the agency
to adopt it (barring alternative avenues
to the same result)”’). When there is
significant risk below the PEL, the D.C.
Circuit indicated that OSHA should use
its regulatory authority to impose
additional requirements on employers
when those requirements will result in
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a greater than de minimis incremental
benefit to workers’ health (Asbestos II,
838 F.2d at 1274). The Supreme Court
alluded to a similar issue in Benzene,
pointing out that “in setting a
permissible exposure level in reliance
on less-than-perfect methods, OSHA
would have the benefit of a backstop in
the form of monitoring and medical
testing” (Benzene, 448 U.S. at 657).
OSHA concludes that the ancillary
provisions in this final standard provide
significant benefits to worker health by
providing additional layers and types of
protection to employees exposed to
beryllium and beryllium compounds.

III. Events Leading to the Final
Standards

The first occupational exposure limit
for beryllium was set in 1949 by the
Atomic Energy Commission (AEC),
which required that beryllium exposure
in the workplaces under its jurisdiction
be limited to 2 pg/m? as an 8-hour time-
weighted average (TWA), and 25 pg/m3
as a peak exposure never to be exceeded
(Document ID 1323). These exposure
limits were adopted by all AEC
installations handling beryllium, and
were binding on all AEC contractors
involved in the handling of beryllium.

In 1956, the American Industrial
Hygiene Association (AIHA) published
a Hygienic Guide which supported the
AEC exposure limits. In 1959, the
American Conference of Governmental
Industrial Hygienists (ACGIH®) also
adopted a Threshold Limit Value
(TLV®) of 2 ug/m3 as an 8-hour TWA
(Borak, 2006). In 1970, ANSI issued a
national consensus standard for
beryllium and beryllium compounds
(ANSI 737.29-1970). The standard set a
permissible exposure limit (PEL) for
beryllium and beryllium compounds at
2 ug/m3 as an 8-hour TWA; 5 ug/m3 as
an acceptable ceiling concentration; and
25 ug/m3 as an acceptable maximum
peak above the acceptable ceiling
concentration for a maximum duration
of 30 minutes in an 8-hour shift
(Document ID 1303).

In 1971, OSHA adopted, under
Section 6(a) of the Occupational Safety
and Health Act of 1970, and made
applicable to general industry, the ANSI
standard (Document ID 1303). Section
6(a) provided that in the first two years
after the effective date of the Act, OSHA
was to promulgate “start-up”’ standards,
on an expedited basis and without
public hearing or comment, based on
national consensus or established
Federal standards that improved
employee safety or health. Pursuant to
that authority, in 1971, OSHA
promulgated approximately 425 PELs
for air contaminants, including

beryllium, derived principally from
Federal standards applicable to
government contractors under the
Walsh-Healey Public Contracts Act, 41
U.S.C. 35, and the Contract Work Hours
and Safety Standards Act (commonly
known as the Construction Safety Act),
40 U.S.C. 333. The Walsh-Healey Act
and Construction Safety Act standards,
in turn, had been adopted primarily
from ACGIH®’s TLV®s as well as several
from United States of America
Standards Institute (USASI) [later the
American National Standards Institute
(ANST)].

The National Institute for
Occupational Safety and Health
(NIOSH) issued a document entitled
Criteria for a Recommended Standard:
Occupational Exposure to Beryllium
(Criteria Document) in June 1972 with
Recommended Exposure Limits (RELs)
of 2 ug/m3 as an 8-hour TWA and 25 g/
m?3 as an acceptable maximum peak
above the acceptable ceiling
concentration for a maximum duration
of 30 minutes in an 8-hour shift. OSHA
reviewed the findings and
recommendations contained in the
Criteria Document along with the AEC
control requirements for beryllium
exposure. OSHA also considered
existing data from animal and
epidemiological studies, and studies of
industrial processes of beryllium
extraction, refinement, fabrication, and
machining. In 1975, OSHA asked
NIOSH to update the evaluation of the
existing data pertaining to the
carcinogenic potential of beryllium. In
response to OSHA’s request, the
Director of NIOSH stated that, based on
animal data and through all possible
routes of exposure including inhalation,
“beryllium in all likelihood represents a
carcinogenic risk to man.”

In October 1975, OSHA proposed a
new beryllium standard for all
industries based on information from
studies finding that beryllium caused
cancer in animals (40 FR 48814 (10/17/
75)). Adoption of this proposal would
have lowered the 8-hour TWA exposure
limit from 2 pg/m3 to 1 pg/m3. In
addition, the proposal included
ancillary provisions for such topics as
exposure monitoring, hygiene facilities,
medical surveillance, and training
related to the health hazards from
beryllium exposure. The rulemaking
was never completed.

In 1977, NIOSH recommended an
exposure limit of 0.5 ug/m3 and
identified beryllium as a potential
occupational carcinogen. In December
1998, ACGIH published a Notice of
Intended Change for its beryllium
exposure limit. The notice proposed a
lower TLV of 0.2 pg/m3 over an 8-hour

TWA based on evidence of CBD and
sensitization in exposed workers. Then
in 2009, ACGIH adopted a revised TLV
for beryllium that lowered the TWA to
0.05 pg/m?3 (inhalable) (see Document ID
1755, Tr. 136).

In 1999, the Department of Energy
(DOE) issued a Chronic Beryllium
Disease Prevention Program (CBDPP)
Final Rule for employees exposed to
beryllium in its facilities (Document ID
1323). The DOE rule set an action level
of 0.2 ug/m3, and adopted OSHA’s PEL
of 2 pg/m3 or any more stringent PEL
OSHA might adopt in the future (10
CFR 850.22; 64 FR 68873 and 68906,
Dec. 8, 1999).

Also in 1999, OSHA was petitioned
by the Paper, Allied-Industrial,
Chemical and Energy Workers
International Union (PACE) (Document
ID 0069) and by Dr. Lee Newman and
Ms. Margaret Mroz, from the National
Jewish Health (NJH) (Document ID
0069), to promulgate an Emergency
Temporary Standard (ETS) for beryllium
in the workplace. In 2001, OSHA was
petitioned for an ETS by Public Citizen
Health Research Group and again by
PACE (Document ID 0069). In order to
promulgate an ETS, the Secretary of
Labor must prove (1) that employees are
exposed to grave danger from exposure
to a hazard, and (2) that such an
emergency standard is necessary to
protect employees from such danger (29
U.S.C. 655(c) [6(c)]). The burden of
proof is on the Department and because
of the difficulty of meeting this burden,
the Department usually proceeds when
appropriate with ordinary notice and
comment [section 6(b)] rulemaking
rather than a 6(c) ETS. Thus, instead of
granting the ETS requests, OSHA
instructed staff to further collect and
analyze research regarding the harmful
effects of beryllium in preparation for
possible section 6(b) rulemaking.

On November 26, 2002, OSHA
published a Request for Information
(RFI) for “Occupational Exposure to
Beryllium” (Document ID 1242). The
RFI contained questions on employee
exposure, health effects, risk
assessment, exposure assessment and
monitoring methods, control measures
and technological feasibility, training,
medical surveillance, and impact on
small business entities. In the RFI,
OSHA expressed concerns about health
effects such as chronic beryllium
disease (CBD), lung cancer, and
beryllium sensitization. OSHA pointed
to studies indicating that even short-
term exposures below OSHA’s PEL of 2
pg/m3 could lead to CBD. The RFI also
cited studies describing the relationship
between beryllium sensitization and
CBD (67 FR at 70708). In addition,
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OSHA stated that beryllium had been
identified as a carcinogen by
organizations such as NIOSH, the
International Agency for Research on
Cancer (IARC), and the Environmental
Protection Agency (EPA); and cancer
had been evidenced in animal studies
(67 FR at 70709).

On November 15, 2007, OSHA
convened a Small Business Advocacy
Review Panel for a draft proposed
standard for occupational exposure to
beryllium. OSHA convened this panel
under Section 609(b) of the Regulatory
Flexibility Act (RFA), as amended by
the Small Business Regulatory
Enforcement Fairness Act of 1996
(SBREFA) (5 U.S.C. 601 et seq.).

The Panel included representatives
from OSHA, the Solicitor’s Office of the
Department of Labor, the Office of
Advocacy within the Small Business
Administration, and the Office of
Information and Regulatory Affairs of
the Office of Management and Budget.
Small Entity Representatives (SERs)
made oral and written comments on the
draft rule and submitted them to the

anel.

The SBREFA Panel issued a report on
January 15, 2008 which included the
SERs’ comments. SERs expressed
concerns about the impact of the
ancillary requirements such as exposure
monitoring and medical surveillance.
Their comments addressed potential
costs associated with compliance with
the draft standard, and possible impacts
of the standard on market conditions,
among other issues. In addition, many
SERs sought clarification of some of the
ancillary requirements such as the
meaning of “routine” contact or
“contaminated surfaces.”

OSHA then developed a draft
preliminary beryllium health effects
evaluation (Document ID 1271) and a
draft preliminary beryllium risk
assessment (Document ID 1272), and in
2010, OSHA hired a contractor to
oversee an independent scientific peer
review of these documents. The
contractor identified experts familiar
with beryllium health effects research
and ensured that these experts had no
conflict of interest or apparent bias in
performing the review. The contractor
selected five experts with expertise in
such areas as pulmonary and
occupational medicine, CBD, beryllium
sensitization, the Beryllium
Lymphocyte Proliferation Test (BeLPT),
beryllium toxicity and carcinogenicity,
and medical surveillance. Other areas of
expertise included animal modeling,
occupational epidemiology,
biostatistics, risk and exposure
assessment, exposure-response
modeling, beryllium exposure

assessment, industrial hygiene, and
occupational/environmental health
engineering.

Regarding the preliminary health
effects evaluation, the peer reviewers
concluded that the health effect studies
were described accurately and in
sufficient detail, and OSHA’s
conclusions based on the studies were
reasonable (Document ID 1210). The
reviewers agreed that the OSHA
document covered the significant health
endpoints related to occupational
beryllium exposure. Peer reviewers
considered the preliminary conclusions
regarding beryllium sensitization and
CBD to be reasonable and well
presented in the draft health evaluation
section. All reviewers agreed that the
scientific evidence supports
sensitization as a necessary condition in
the development of CBD. In response to
reviewers’ comments, OSHA made
revisions to more clearly describe
certain sections of the health effects
evaluation. In addition, OSHA
expanded its discussion regarding the
BeLPT.

Regarding the preliminary risk
assessment, the peer reviewers were
highly supportive of the Agency’s
approach and major conclusions
(Document ID 1210). The peer reviewers
stated that the key studies were
appropriate and their selection clearly
explained in the document. They
regarded the preliminary analysis of
these studies to be reasonable and
scientifically sound. The reviewers
supported OSHA'’s conclusion that
substantial risk of sensitization and CBD
were observed in facilities where the
highest exposure generating processes
had median full-shift exposures around
0.2 ug/ms3 or higher, and that the
greatest reduction in risk was achieved
when exposures for all processes were
lowered to 0.1 pg/m3 or below.

In February 2012, the Agency
received for consideration a draft
recommended standard for beryllium
(Materion and USW, 2012, Document ID
0754). This draft standard was the
product of a joint effort between two
stakeholders: Materion Corporation, a
leading producer of beryllium and
beryllium products in the United States,
and the United Steelworkers, an
international labor union representing
workers who manufacture beryllium
alloys and beryllium-containing
products in a number of industries.
They sought to craft an OSHA-like
model beryllium standard that would
have support fr