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§1910.1024 Beryllium.

(a) Scope and application. (1) This
standard applies to occupational expo-
sure to beryllium in all forms, com-
pounds, and mixtures in general indus-
try, except those articles and materials
exempted by paragraphs (a)(2) and
(a)(3) of this standard.

(2) This standard does not apply to
articles, as defined in the Hazard Com-
munication standard (HCS)
(§1910.1200(c)), that contain beryllium
and that the employer does not proc-
ess.

(3) This standard does not apply to
materials containing less than 0.1% be-
ryllium by weight where the employer
has objective data demonstrating that
employee exposure to beryllium will
remain below the action level as an 8-
hour TWA under any foreseeable condi-
tions.

(b) Definitions. As used in this stand-
ard:

Action level means a concentration of
airborne beryllium of 0.1 micrograms
per cubic meter of air (ug/ms3) cal-
culated as an 8-hour time-weighted av-
erage (TWA).

Airborne exposure and airborne expo-
sure to beryllium mean the exposure to
airborne beryllium that would occur if
the employee were not using a res-
pirator.

Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, United
States Department of Labor, or des-
ignee.

Beryllium lymphocyte proliferation test
(BeLPT) means the measurement of
blood lymphocyte proliferation in a
laboratory test when lymphocytes are
challenged with a soluble beryllium
salt.

Beryllium sensitization means a re-
sponse in the immune system of a spe-
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cific individual who has been exposed
to beryllium. There are no associated
physical or clinical symptoms and no
illness or disability with beryllium
sensitization alone, but the response
that occurs through beryllium sen-
sitization can enable the immune sys-
tem to recognize and react to beryl-
lium. While not every beryllium-sen-
sitized person will develop chronic be-
ryllium disease (CBD), beryllium sen-
sitization is essential for development
of CBD.

Beryllium work area means any work
area where materials that contain at
least 0.1 percent beryllium by weight
are processed either:

(1) During any of the operations list-
ed in Appendix A of this standard; or

(2) Where employees are, or can rea-
sonably be expected to be, exposed to
airborne beryllium at or above the ac-
tion level.

CBD diagnostic center means a med-
ical diagnostic center that has a
pulmonologist or pulmonary specialist
on staff and on-site facilities to per-
form a clinical evaluation for the pres-
ence of chronic beryllium disease
(CBD). The CBD diagnostic center must
have the capacity to perform pul-
monary function testing (as outlined
by the American Thoracic Society cri-
teria), bronchoalveolar lavage (BAL),
and transbronchial biopsy. The CBD di-
agnostic center must also have the ca-
pacity to transfer BAL samples to a
laboratory for appropriate diagnostic
testing within 24 hours. The
pulmonologist or pulmonary specialist
must be able to interpret the biopsy
pathology and the BAL diagnostic test
results.

Chronic beryllium disease (CBD) means
a chronic granulomatous lung disease
caused by inhalation of airborne beryl-
lium by an individual who is beryllium
sensitized.

Confirmed positive means the person
tested has had two abnormal BeLPT
test results, an abnormal and a border-
line test result, or three borderline test
results, obtained from tests conducted
within a three-year period. It also
means the result of a more reliable and
accurate test indicating a person has
been identified as having beryllium
sensitization.
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Contaminated with beryllium and beryl-
lium-contaminated mean contaminated
with dust, fumes, mists, or solutions
containing beryllium in concentrations
greater than or equal to 0.1 percent by
weight.

Dermal contact with beryllium means
skin exposure to:

(1) Soluble beryllium compounds con-
taining beryllium in concentrations
greater than or equal to 0.1 percent by
weight;

(2) Solutions containing beryllium in
concentrations greater than or equal to
0.1 percent by weight; or

(3) Visible dust, fumes, or mists con-
taining beryllium in concentrations
greater than or equal to 0.1 percent by
weight. The handling of beryllium ma-
terials in non-particulate solid form
that are free from visible dust con-
taining beryllium in concentrations
greater than or equal to 0.1 percent by
weight is not considered dermal con-
tact under the standard.

Director means the Director of the
National Institute for Occupational
Safety and Health (NIOSH), U.S. De-
partment of Health and Human Serv-
ices, or designee.

Emergency means any occurrence
such as, but not limited to, equipment
failure, rupture of containers, or fail-
ure of control equipment, which may
or does result in an uncontrolled and
unintended release of airborne beryl-
lium that presents a significant hazard.

High-efficiency particulate air (HEPA)
filter means a filter that is at least 99.97
percent efficient in removing particles
0.3 micrometers in diameter.

Objective data means information,
such as air monitoring data from in-
dustry-wide surveys or calculations
based on the composition of a sub-
stance, demonstrating airborne expo-
sure to beryllium associated with a
particular product or material or a spe-
cific process, task, or activity. The
data must reflect workplace conditions
closely resembling or with a higher air-
borne exposure potential than the proc-
esses, types of material, control meth-
ods, work practices, and environmental
conditions in the employer’s current
operations.

Physician or other licensed health care
professional (PLHCP) means an indi-
vidual whose legally permitted scope of
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practice (i.e., license, registration, or
certification) allows the individual to
independently provide or be delegated
the responsibility to provide some or
all of the health care services required
by paragraph (k) of this standard.

Regulated area means an area, includ-
ing temporary work areas where main-
tenance or non-routine tasks are per-
formed, where an employee’s airborne
exposure exceeds, or can reasonably be
expected to exceed, either the time-
weighted average (TWA) permissible
exposure limit (PEL) or short term ex-
posure limit (STEL).

This standard means this beryllium
standard, 29 CFR 1910.1024.

(c) Permissible Exposure Limits
(PELs)—(1) Time-weighted average
(TWA) PEL. The employer must ensure
that no employee is exposed to an air-
borne concentration of beryllium in ex-
cess of 0.2 pg/ms3 calculated as an 8-hour
TWA.

(2) Short-term exposure limit (STEL).
The employer must ensure that no em-
ployee is exposed to an airborne con-
centration of beryllium in excess of 2.0
ug/ms3 as determined over a sampling
period of 15 minutes.

(d) Ezxposure assessment—(1) General.
The employer must assess the airborne
exposure of each employee who is or
may reasonably be expected to be ex-
posed to airborne beryllium in accord-
ance with either the performance op-
tion in paragraph (d)(2) or the sched-
uled monitoring option in paragraph
(d)(3) of this standard.

(2) Performance option. The employer
must assess the 8-hour TWA exposure
and the 15-minute short-term exposure
for each employee on the basis of any
combination of air monitoring data
and objective data sufficient to accu-
rately characterize airborne exposure
to beryllium.

(3) Scheduled monitoring option. (i) The
employer must perform initial moni-
toring to assess the 8-hour TWA expo-
sure for each employee on the basis of
one or more personal breathing zone
air samples that reflect the airborne
exposure of employees on each shift,
for each job classification, and in each
work area.

(ii) The employer must perform ini-
tial monitoring to assess the short-
term exposure from 15-minute personal
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breathing zone air samples measured in
operations that are likely to produce
airborne exposure above the STEL for
each work shift, for each job classifica-
tion, and in each work area.

(iii) Where several employees per-
form the same tasks on the same shift
and in the same work area, the em-
ployer may sample a representative
fraction of these employees in order to
meet the requirements of this para-
graph (d)(3). In representative sam-
pling, the employer must sample the
employee(s) expected to have the high-
est airborne exposure to beryllium.

(iv) If initial monitoring indicates
that airborne exposure is below the ac-
tion level and at or below the STEL,
the employer may discontinue moni-
toring for those employees whose air-
borne exposure is represented by such
monitoring.

(v) Where the most recent exposure
monitoring indicates that airborne ex-
posure is at or above the action level
but at or below the TWA PEL, the em-
ployer must repeat such monitoring
within six months of the most recent
monitoring.

(vi) Where the most recent exposure
monitoring indicates that airborne ex-
posure is above the TWA PEL, the em-
ployer must repeat such monitoring
within three months of the most recent
8-hour TWA exposure monitoring.

(vii) Where the most recent (non-ini-
tial) exposure monitoring indicates
that airborne exposure is below the ac-
tion level, the employer must repeat
such monitoring within six months of
the most recent monitoring until two
consecutive measurements, taken 7 or
more days apart, are below the action
level, at which time the employer may
discontinue 8-hour TWA exposure mon-
itoring for those employees whose ex-
posure is represented by such moni-
toring, except as otherwise provided in
paragraph (d)(4) of this standard.

(viii) Where the most recent exposure
monitoring indicates that airborne ex-
posure is above the STEL, the em-
ployer must repeat such monitoring
within three months of the most recent
short-term exposure monitoring until
two consecutive measurements, taken
7 or more days apart, are below the
STEL, at which time the employer
may discontinue short-term exposure
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monitoring for those employees whose
exposure is represented by such moni-
toring, except as otherwise provided in
paragraph (d)(4) of this standard.

(4) Reassessment of exrposure. The em-
ployer must reassess airborne exposure
whenever a change in the production,
process, control equipment, personnel,
or work practices may reasonably be
expected to result in new or additional
airborne exposure at or above the ac-
tion level or STEL, or when the em-
ployer has any reason to believe that
new or additional airborne exposure at
or above the action level or STEL has
occurred.

(5) Methods of sample analysis. The
employer must ensure that all air mon-
itoring samples used to satisfy the
monitoring requirements of paragraph
(d) of this standard are evaluated by a
laboratory that can measure beryllium
to an accuracy of plus or minus 25 per-
cent within a statistical confidence
level of 95 percent for airborne con-
centrations at or above the action
level.

(6) Employee notification of assessment
results. (i) Within 15 working days after
completing an exposure assessment in
accordance with paragraph (d) of this
standard, the employer must notify
each employee whose airborne expo-
sure is represented by the assessment
of the results of that assessment indi-
vidually in writing or post the results
in an appropriate location that is ac-
cessible to each of these employees.

(ii) Whenever an exposure assessment
indicates that airborne exposure is
above the TWA PEL or STEL, the em-
ployer must describe in the written no-
tification the corrective action being
taken to reduce airborne exposure to or
below the exposure limit(s) exceeded
where feasible corrective action exists
but had not been implemented when
the monitoring was conducted.

(T) Observation of monitoring. (i) The
employer must provide an opportunity
to observe any exposure monitoring re-
quired by this standard to each em-
ployee whose airborne exposure is
measured or represented by the moni-
toring and each employee’s representa-
tive(s).

(ii) When observation of monitoring
requires entry into an area where the
use of personal protective clothing or
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equipment (which may include res-
pirators) is required, the employer
must provide each observer with appro-
priate personal protective clothing and
equipment at no cost to the observer
and must ensure that each observer
uses such clothing and equipment.

(iii) The employer must ensure that
each observer follows all other applica-
ble safety and health procedures.

(e) Beryllium work areas and regulated
areas—(1) Establishment. (i) The em-
ployer must establish and maintain a
beryllium work area wherever the cri-
teria for a ‘“‘beryllium work area’ set
forth in paragraph (b) of this standard
are met.

(ii) The employer must establish and
maintain a regulated area wherever
employees are, or can reasonably be ex-
pected to be, exposed to airborne beryl-
lium at levels above the TWA PEL or
STEL.

(2) Demarcation. (i) The employer
must identify each beryllium work
area through signs or any other meth-
ods that adequately establish and in-
form each employee of the boundaries
of each beryllium work area.

(ii) The employer must identify each
regulated area in accordance with
paragraph (m)(2) of this standard.

(3) Access. The employer must limit
access to regulated areas to:

(i) Persons the employer authorizes
or requires to be in a regulated area to
perform work duties;

(ii) Persons entering a regulated area
as designated representatives of em-
ployees for the purpose of exercising
the right to observe exposure moni-
toring procedures under paragraph
(d)(7) of this standard; and

(iii) Persons authorized by law to be
in a regulated area.

(4) Provision of personal protective
clothing and equipment, including res-
pirators. The employer must provide
and ensure that each employee enter-
ing a regulated area uses:

(i) Respiratory protection in accord-
ance with paragraph (g) of this stand-
ard; and

(ii) Personal protective clothing and
equipment in accordance with para-
graph (h) of this standard.

(f) Methods of compliance—(1) Written
exposure control plan. (i) The employer
must establish, implement, and main-
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tain a written exposure control plan,
which must contain:

(A) A list of operations and job titles
reasonably expected to involve air-
borne exposure to or dermal contact
with beryllium;

(B) A list of operations and job titles
reasonably expected to involve air-
borne exposure at or above the action
level;

(C) A list of operations and job titles
reasonably expected to involve air-
borne exposure above the TWA PEL or
STEL;

(D) Procedures for minimizing cross-
contamination, including the transfer
of beryllium between surfaces, equip-
ment, clothing, materials, and articles
within beryllium work areas;

(E) Procedures for keeping surfaces
as free as practicable of beryllium;

(F) Procedures for minimizing the
migration of beryllium from beryllium
work areas to other locations within or
outside the workplace;

(G) A list of engineering controls,
work practices, and respiratory protec-
tion required by paragraph (£)(2) of this
standard;

(H) A list of personal protective
clothing and equipment required by
paragraph (h) of this standard; and

(I) Procedures for removing, laun-
dering, storing, cleaning, repairing,
and disposing of beryllium-contami-
nated personal protective clothing and
equipment, including respirators.

(ii) The employer must review and
evaluate the effectiveness of each writ-
ten exposure control plan at least an-
nually and update it, as necessary,
when:

(A) Any change in production proc-
esses, materials, equipment, personnel,
work practices, or control methods re-
sults, or can reasonably be expected to
result, in new or additional airborne
exposure to beryllium;

(B) The employer is notified that an
employee is eligible for medical re-
moval in accordance with paragraph
(1)(1) of this standard, referred for eval-
uation at a CBD diagnostic center, or
shows signs or symptoms associated
with exposure to beryllium; or

(C) The employer has any reason to
believe that new or additional airborne
exposure is occurring or will occur.
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(iii) The employer must make a copy
of the written exposure control plan
accessible to each employee who is, or
can reasonably be expected to be, ex-
posed to airborne beryllium in accord-
ance with OSHA’s Access to Employee
Exposure and Medical Records (Records
Access) standard (§1910.1020(e)).

(2) Engineering and work practice con-
trols. (i) The employer must use engi-
neering and work practice controls to
reduce and maintain employee air-
borne exposure to beryllium to or
below the PEL and STEL, unless the
employer can demonstrate that such
controls are not feasible. Wherever the
employer demonstrates that it is not
feasible to reduce airborne exposure to
or below the PELs with engineering
and work practice controls, the em-
ployer must implement and maintain
engineering and work practice controls
to reduce airborne exposure to the low-
est levels feasible and supplement
these controls using respiratory pro-
tection in accordance with paragraph
(g) of this standard.

(ii) For each operation in a beryllium
work area that releases airborne beryl-
lium, the employer must ensure that at
least one of the following is in place to
reduce airborne exposure:

(A) Material and/or process substi-
tution;

(B) Isolation, such as ventilated par-
tial or full enclosures;

(C) Local exhaust ventilation, such
as at the points of operation, material
handling, and transfer; or

(D) Process control,
methods and automation.

(iii) An employer is exempt from
using the controls listed in paragraph
(£)(2)(ii) of this standard to the extent
that:

(A) The employer can establish that
such controls are not feasible; or

(B) The employer can demonstrate
that airborne exposure is below the ac-
tion level, using no fewer than two rep-
resentative personal breathing zone
samples taken at least 7 days apart, for
each affected operation.

(38) Prohibition of rotation. The em-
ployer must not rotate employees to
different jobs to achieve compliance
with the PELs.

(g) Respiratory protection—(1) General.
The employer must provide respiratory

such as wet
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protection at no cost to the employee
and ensure that each employee uses
respiratory protection:

(i) During periods necessary to in-
stall or implement feasible engineering
and work practice controls where air-
borne exposure exceeds, or can reason-
ably be expected to exceed, the TWA
PEL or STEL;

(ii) During operations, including
maintenance and repair activities and
non-routine tasks, when engineering
and work practice controls are not fea-
sible and airborne exposure exceeds, or
can reasonably be expected to exceed,
the TWA PEL or STEL;

(iii) During operations for which an
employer has implemented all feasible
engineering and work practice controls
when such controls are not sufficient
to reduce airborne exposure to or below
the TWA PEL or STEL;

(iv) During emergencies; and

(v) When an employee who is eligible
for medical removal under paragraph
(1)(1) chooses to remain in a job with
airborne exposure at or above the ac-
tion level, as permitted by paragraph
(1)(2)(ii) of this standard.

(2) Respiratory protection program.
Where this standard requires an em-
ployer to provide respiratory protec-
tion, the selection and use of such res-
piratory protection must be in accord-
ance with the Respiratory Protection
standard (§1910.134).

(3) The employer must provide at no
cost to the employee a powered air-pu-
rifying respirator (PAPR) instead of a
negative pressure respirator when:

(i) Respiratory protection is required
by this standard;

(ii) An employee entitled to such res-
piratory protection requests a PAPR;
and

(iii) The PAPR provides adequate
protection to the employee in accord-
ance with paragraph (g)(2) of this
standard.

(h) Personal protective clothing and
equipment—(1) Provision and use. The
employer must provide at no cost, and
ensure that each employee uses, appro-
priate personal protective clothing and
equipment in accordance with the writ-
ten exposure control plan required
under paragraph (f)(1) of this standard
and OSHA’s Personal Protective Equip-
ment standards (subpart I of this part):
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(i) Where airborne exposure exceeds,
or can reasonably be expected to ex-
ceed, the TWA PEL or STEL; or

(ii) Where there is a reasonable ex-
pectation of dermal contact with beryl-
lium.

(2) Removal and storage. (i) The em-
ployer must ensure that each employee
removes all beryllium-contaminated
personal protective clothing and equip-
ment at the end of the work shift, at
the completion of all tasks involving
beryllium, or when personal protective
clothing or equipment becomes visibly
contaminated with beryllium, which-
ever comes first.

(ii) The employer must ensure that
each employee removes beryllium-con-
taminated personal protective clothing
and equipment as specified in the writ-
ten exposure control plan required by
paragraph (f)(1) of this standard.

(iii) The employer must ensure that
each employee stores and keeps beryl-
lium-contaminated personal protective
clothing and equipment separate from
street clothing and that storage facili-
ties prevent cross-contamination as
specified in the written exposure con-
trol plan required by paragraph (f)(1) of
this standard.

(iv) The employer must ensure that
no employee removes beryllium-con-
taminated personal protective clothing
or equipment from the workplace, ex-
cept for employees authorized to do so
for the purposes of laundering, clean-
ing, maintaining or disposing of beryl-
lium-contaminated personal protective
clothing and equipment at an appro-
priate location or facility away from
the workplace.

(v) When personal protective clothing
or equipment required by this standard
is removed from the workplace for
laundering, cleaning, maintenance or
disposal, the employer must ensure
that personal protective clothing and
equipment are stored and transported
in sealed bags or other closed con-
tainers that are impermeable and are
labeled in accordance with paragraph
(m)(3) of this standard and the HCS
(§1910.1200).

(3) Cleaning and replacement. (i) The
employer must ensure that all reusable
personal protective clothing and equip-
ment required by this standard is
cleaned, laundered, repaired, and re-

29 CFR Ch. XVII (7-1-21 Edition)

placed as needed to maintain its effec-
tiveness.

(ii) The employer must ensure that
beryllium is not removed from beryl-
lium-contaminated personal protective
clothing and equipment by blowing,
shaking, or any other means that dis-
perses beryllium into the air.

(iii) The employer must inform in
writing the persons or the business en-
tities who launder, clean, or repair the
personal protective clothing or equip-
ment required by this standard of the
potentially harmful effects of exposure
to beryllium and that the personal pro-
tective clothing and equipment must
be handled in accordance with this
standard.

(i) Hygiene areas and practices—(1)
General. For each employee working in
a beryllium work area or who can rea-
sonably be expected to have dermal
contact with beryllium, the employer
must:

(i) Provide readily accessible washing
facilities in accordance with this
standard and the Sanitation standard
(§1910.141) to remove beryllium from
the hands, face, and neck; and

(ii) Ensure that employees who have
dermal contact with beryllium wash
any exposed skin at the end of the ac-
tivity, process, or work shift and prior
to eating, drinking, smoking, chewing
tobacco or gum, applying cosmetics, or
using the toilet.

(2) Change rooms. In addition to the
requirements of paragraph (i)(1)(i) of
this standard, the employer must pro-
vide employees who are required to use
personal protective clothing or equip-
ment under paragraph (h)(1)(ii) of this
standard with a designated change
room in accordance with this standard
and the Sanitation standard (§1910.141)
where employees are required to re-
move their personal clothing.

(38) Showers. (i) The employer must
provide showers in accordance with the
Sanitation standard (§1910.141) where:

(A) Airborne exposure exceeds, or can
reasonably be expected to exceed, the
TWA PEL or STEL; and

(B) Employee’s hair or body parts
other than hands, face, and neck can
reasonably be expected to become con-
taminated with beryllium.

(ii) Employers required to provide
showers under paragraph (i)(3)(i) of this
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standard must ensure that each em-
ployee showers at the end of the work
shift or work activity if:

(A) The employee reasonably could
have had airborne exposure above the
TWA PEL or STEL; and

(B) The employee’s hair or body parts
other than hands, face, and neck could
reasonably have become contaminated
with beryllium.

(4) Eating and drinking areas. Wher-
ever the employer allows employees to
consume food or beverages at a work-
site where beryllium is present, the
employer must ensure that:

(i) Beryllium-contaminated surfaces
in eating and drinking areas are as free
as practicable of beryllium;

(ii) No employees enter any eating or
drinking area with beryllium-contami-
nated personal protective clothing or
equipment unless, prior to entry, it is
cleaned, as necessary, to be as free as
practicable of beryllium by methods
that do not disperse beryllium into the
air or onto an employee’s body; and

(iii) Eating and drinking facilities
provided by the employer are in ac-
cordance with the Sanitation standard
(§1910.141).

(5) Prohibited activities. The employer
must ensure that no employees eat,
drink, smoke, chew tobacco or gum, or
apply cosmetics in regulated areas.

(j) Housekeeping—(1) General. (i) The
employer must maintain all surfaces in
beryllium work areas and regulated
areas as free as practicable of beryl-
lium and in accordance with the writ-
ten exposure control plan required
under paragraph (f)(1) and the cleaning
methods required under paragraph
(3)(2) of this standard; and

(ii) The employer must ensure that
all spills and emergency releases of be-
ryllium are cleaned up promptly and in
accordance with the written exposure
control plan required under paragraph
()(1) and the cleaning methods re-
quired under paragraph (j)(2) of this
standard.

(2) Cleaning methods.

(i) The employer must ensure that
surfaces in beryllium work areas and
regulated areas are cleaned by HEPA-
filtered vacuuming or other methods
that minimize the likelihood and level
of airborne exposure.
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(ii) The employer must not allow dry
sweeping or brushing for cleaning sur-
faces in beryllium work areas or regu-
lated areas unless HEPA-filtered
vacuuming or other methods that min-
imize the likelihood and level of air-
borne exposure are not safe or effec-
tive.

(iii) The employer must not allow the
use of compressed air for cleaning be-
ryllium-contaminated surfaces unless
the compressed air is used in conjunc-
tion with a ventilation system de-
signed to capture the particulates
made airborne by the use of com-
pressed air.

(iv) Where employees use dry sweep-
ing, brushing, or compressed air to
clean Dberyllium-contaminated sur-
faces, the employer must provide, and
ensure that each employee uses, res-
piratory protection and personal pro-
tective clothing and equipment in ac-
cordance with paragraphs (g) and (h) of
this standard.

(v) The employer must ensure that
cleaning equipment is handled and
maintained in a manner that mini-
mizes the likelihood and level of air-
borne exposure and the re-entrainment
of airborne beryllium in the workplace.

(3) Disposal, recycling, and reuse. (i)
Except for intra-plant transfers, when
the employer transfers materials that
contain at least 0.1 percent beryllium
by weight or are contaminated with be-
ryllium for disposal, recycling, or
reuse, the employer must label the ma-
terials in accordance with paragraph
(m)(3) of this standard;

(ii) Except for intra-plant transfers,
materials designated for disposal that
contain at least 0.1 percent beryllium
by weight or are contaminated with be-
ryllium must be cleaned to be as free
as practicable of beryllium or placed in
enclosures that prevent the release of
beryllium-containing particulate or so-
lutions under normal conditions of use,
storage, or transport, such as bags or
containers; and

(iii) Except for intra-plant transfers,
materials designated for recycling or
reuse that contain at least 0.1 percent
beryllium by weight or are contami-
nated with beryllium must be cleaned

113



§1910.1024

to be as free as practicable of beryl-
lium or placed in enclosures that pre-
vent the release of beryllium-con-
taining particulate or solutions under
normal conditions of use, storage, or
transport, such as bags or containers.

(k) Medical surveillance—(1) General.
(i) The employer must make medical
surveillance required by this paragraph
available at no cost to the employee,
and at a reasonable time and place, to
each employee:

(A) Who is or is reasonably expected
to be exposed at or above the action
level for more than 30 days per year;

(B) Who shows signs or symptoms of
CBD or other beryllium-related health
effects;

(C) Who is exposed to beryllium dur-
ing an emergency; or

(D) Whose most recent written med-
ical opinion required by paragraph
(k)(6) or (k)(7) of this standard rec-
ommends periodic medical surveil-
lance.

(ii) The employer must ensure that
all medical examinations and proce-
dures required by this standard are per-
formed by, or under the direction of, a
licensed physician.

(2) Frequency. The employer must
provide a medical examination:

(i) Within 30 days after determining
that:

(A) An employee meets the criteria
of paragraph (kK)(1)(i)(A), unless the em-
ployee has received a medical examina-
tion, provided in accordance with this
standard, within the last two years; or

(B) An employee meets the criteria of
paragraph (K)(1)(i)(B) of this standard.

(i1) At least every two years there-
after for each employee who continues
to meet the criteria of paragraph
(K)(D(H)(A), (B), or (D) of this standard.

(iii) At the termination of employ-
ment for each employee who meets any
of the criteria of paragraph (k)(1)(i) of
this standard at the time the employ-
ee’s employment terminates, unless an
examination has been provided in ac-
cordance with this standard during the
six months prior to the date of termi-
nation. Each employee who meets the
criteria of paragraph (k)(1)(i)(C) of this
standard and who has not received an
examination since exposure to beryl-
lium during the emergency must be
provided an examination at the time
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the employee’s
nates.

(iv) For an employee who meets the
criteria of paragraph (k)(1)(i)(C) of this
standard:

(A) If that employee has not received
a medical examination within the pre-
vious two years pursuant to paragraph
(K)(1)(@A) of this standard, then within 30
days after the employee meets the cri-
teria of paragraph (kK)(1)(i)(C) of this
standard; or

(B) If that employee has received a
medical examination within the pre-
vious two years pursuant to paragraph
(K)(1)(1) of this standard, then at least
one year but no more than two years
after the employee meets the criteria
of paragraph (k)(1)(i)(C) of this stand-
ard.

(3) Contents of examination. (i) The
employer must ensure that the PLHCP
conducting the examination advises
the employee of the risks and benefits
of participating in the medical surveil-
lance program and the employee’s
right to opt out of any or all parts of
the medical examination.

(ii) The employer must ensure that
the employee is offered a medical ex-
amination that includes:

(A) A medical and work history, with
emphasis on past and present airborne
exposure to or dermal contact with be-
ryllium, smoking history, and any his-
tory of respiratory system dysfunction;

(B) A physical examination with em-
phasis on the respiratory system;

(C) A physical examination for skin
rashes;

(D) Pulmonary function tests, per-
formed in accordance with the guide-
lines established by the American Tho-
racic Society including forced vital ca-
pacity (FVC) and forced expiratory vol-
ume in one second (FEV,);

(E) A standardized BeLPT or equiva-
lent test, upon the first examination
and at least every two years thereafter,
unless the employee is confirmed posi-
tive. If the results of the BeLPT are
other than normal, a follow-up BeLPT
must be offered within 30 days, unless
the employee has been confirmed posi-
tive. Samples must be analyzed in a
laboratory certified under the College
of American Pathologists/Clinical Lab-
oratory Improvement Amendments

employment termi-
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(CLIA)
BeLPT.

(F) A low dose computed tomography
(LDCT) scan, when recommended by
the PLHCP after considering the em-
ployee’s history of exposure to beryl-
lium along with other risk factors,
such as smoking history, family med-
ical history, sex, age, and presence of
existing lung disease; and

(G) Any other test deemed appro-
priate by the PLHCP.

(4) Information provided to the PLHCP.
The employer must ensure that the ex-
amining PLHCP (and the agreed-upon
CBD diagnostic center, if an evaluation
is required under paragraph (k)(7) of
this standard) has a copy of this stand-
ard and must provide the following in-
formation, if known:

(i) A description of the employee’s
former and current duties that relate
to the employee’s airborne exposure to
and dermal contact with beryllium;

(ii) The employee’s former and cur-
rent levels of airborne exposure;

(iii) A description of any personal
protective clothing and equipment, in-
cluding respirators, used by the em-
ployee, including when and for how
long the employee has used that per-
sonal protective clothing and equip-
ment; and

(iv) Information from records of em-
ployment-related medical examina-
tions previously provided to the em-
ployee, currently within the control of
the employer, after obtaining written
consent from the employee.

(b) Licensed physician’s written medical
report for the employee. The employer
must ensure that the employee re-
ceives a written medical report from
the licensed physician within 45 days of
the examination (including any follow-
up BeLPT required under paragraph
(k)(3)(ii)(E) of this standard) and that
the PLHCP explains the results of the
examination to the employee. The
written medical report must contain:

(i) A statement indicating the results
of the medical examination, including
the licensed physician’s opinion as to
whether the employee has:

(A) Any detected medical condition,
such as CBD or beryllium sensitization
(i.e., the employee is confirmed posi-
tive, as defined in paragraph (b) of this
standard), that may place the em-
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ployee at increased risk from further
airborne exposure, and

(B) Any medical conditions related to
airborne exposure that require further
evaluation or treatment.

(ii) Any recommendations on:

(A) The employee’s use of respirators,
protective clothing, or equipment; or

(B) Limitations on the employee’s
airborne exposure to beryllium.

(iii) If the employee is confirmed
positive or diagnosed with CBD or if
the licensed physician otherwise deems
it appropriate, the written report must
also contain a referral for an evalua-
tion at a CBD diagnostic center.

(iv) If the employee is confirmed
positive or diagnosed with CBD the
written report must also contain a rec-
ommendation for continued periodic
medical surveillance.

(v) If the employee is confirmed posi-
tive or diagnosed with CBD the written
report must also contain a rec-
ommendation for medical removal
from airborne exposure to beryllium,
as described in paragraph (1) of this
standard.

(6) Licensed physician’s written medical
opinion for the employer. (i) The em-
ployer must obtain a written medical
opinion from the licensed physician
within 45 days of the medical examina-
tion (including any follow-up BeLPT
required under paragraph (K)(3)(ii)(E)
of this standard). The written medical
opinion must contain only the fol-
lowing:

(A) The date of the examination;

(B) A statement that the examina-
tion has met the requirements of this
standard;

(C) Any recommended limitations on
the employee’s use of respirators, pro-
tective clothing, or equipment; and

(D) A statement that the PLHCP has
explained the results of the medical ex-
amination to the employee, including
any tests conducted, any medical con-
ditions related to airborne exposure
that require further evaluation or
treatment, and any special provisions
for use of personal protective clothing
or equipment;

(ii) If the employee provides written
authorization, the written opinion
must also contain any recommended
limitations on the employee’s airborne
exposure to beryllium.
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(iii) If the employee is confirmed
positive or diagnosed with CBD or if
the licensed physician otherwise deems
it appropriate, and the employee pro-
vides written authorization, the writ-
ten opinion must also contain a refer-
ral for an evaluation at a CBD diag-
nostic center.

(iv) If the employee is confirmed
positive or diagnosed with CBD and the
employee provides written authoriza-
tion, the written opinion must also
contain a recommendation for contin-
ued periodic medical surveillance.

(v) If the employee is confirmed posi-
tive or diagnosed with CBD and the
employee provides written authoriza-
tion, the written opinion must also
contain a recommendation for medical
removal from airborne exposure to be-
ryllium, as described in paragraph (1)
of this standard.

(vi) The employer must ensure that
each employee receives a copy of the
written medical opinion described in
paragraph (k)(6) of this standard within
45 days of any medical examination
(including any follow-up BeLPT re-
quired under paragraph (k)(3)(ii)(E) of
this standard) performed for that em-
ployee.

() CBD diagnostic center. (i) The em-
ployer must provide an evaluation at
no cost to the employee at a CBD diag-
nostic center that is mutually agreed
upon by the employer and the em-
ployee. The evaluation at the CBD di-
agnostic center must be scheduled
within 30 days, and must occur within
a reasonable time, of:

(A) The employer’s receipt of a physi-
cian’s written medical opinion to the
employer that recommends referral to
a CBD diagnostic center; or

(B) The employee presenting to the
employer a physician’s written medical
report indicating that the employee
has been confirmed positive or diag-
nosed with CBD, or recommending re-
ferral to a CBD diagnostic center.

(ii) The employer must ensure that,
as part of the evaluation, the employee
is offered any tests deemed appropriate
by the examining physician at the CBD
diagnostic center, such as pulmonary
function testing (as outlined by the
American Thoracic Society criteria),
bronchoalveolar lavage (BAL), and
transbronchial biopsy. If any of the
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tests deemed appropriate by the exam-
ining physician are not available at the
CBD diagnostic center, they may be
performed at another location that is
mutually agreed upon by the employer
and the employee.

(iii) The employer must ensure that
the employee receives a written med-
ical report from the CBD diagnostic
center that contains all the informa-
tion required in paragraph (k)(5)(i), (ii),
(iv), and (v) of this standard and that
the PLHCP explains the results of the
examination to the employee within 30
days of the examination.

(iv) The employer must obtain a
written medical opinion from the CBD
diagnostic center within 30 days of the
medical examination. The written
medical opinion must contain only the
information in paragraph (k)(6)(i), as
applicable, unless the employee pro-
vides written authorization to release
additional information. If the em-
ployee provides written authorization,
the written opinion must also contain
the information from paragraphs
(k)(6)(ii), (iv), and (v), if applicable.

(v) The employer must ensure that
each employee receives a copy of the
written medical opinion from the CBD
diagnostic center described in para-
graph (k)(7) of this standard within 30
days of any medical examination per-
formed for that employee.

(vi) After an employee has received
the initial clinical evaluation at a CBD
diagnostic center described in para-
graphs (kK)(7)(i) and (ii) of this standard,
the employee may choose to have any
subsequent medical examinations for
which the employee is eligible under
paragraph (k) of this standard per-
formed at a CBD diagnostic center mu-
tually agreed upon by the employer
and the employee, and the employer
must provide such examinations at no
cost to the employee.

(1) Medical removal. (1) An employee is
eligible for medical removal, if the em-
ployee works in a job with airborne ex-
posure at or above the action level and
either:

(i) The employee provides the em-
ployer with:

(A) A written medical report indi-
cating a confirmed positive finding or
CBD diagnosis; or
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(B) A written medical report recom-
mending removal from airborne expo-
sure to beryllium in accordance with
paragraph (K)(5)(v) or (k)(7)(iii) of this
standard; or

(ii) The employer receives a written
medical opinion recommending re-
moval from airborne exposure to beryl-
lium in accordance with paragraph
(K)(6)(v) or (K)(T)(iv) of this standard.

(2) If an employee is eligible for med-
ical removal, the employer must pro-
vide the employee with the employee’s
choice of:

(i) Removal as described in paragraph
(1)(3) of this standard; or

(ii) Remaining in a job with airborne
exposure at or above the action level,
provided that the employer provides,
and ensures that the employee uses,
respiratory protection that complies
with paragraph (g) of this standard
whenever airborne exposures are at or
above the action level.

(3) If the employee chooses removal:

(i) If a comparable job is available
where airborne exposures to beryllium
are below the action level, and the em-
ployee is qualified for that job or can
be trained within one month, the em-
ployer must remove the employee to
that job. The employer must maintain
for six months from the time of re-
moval the employee’s base earnings,
seniority, and other rights and benefits
that existed at the time of removal.

(ii) If comparable work is not avail-
able, the employer must maintain the
employee’s base earnings, seniority,
and other rights and benefits that ex-
isted at the time of removal for six
months or until such time that com-
parable work described in paragraph
(1)(3)(1) becomes available, whichever
comes first.

(4) The employer’s obligation to pro-
vide medical removal protection bene-
fits to a removed employee shall be re-
duced to the extent that the employee
receives compensation for earnings lost
during the period of removal from a
publicly or employer-funded compensa-
tion program, or receives income from
another employer made possible by vir-
tue of the employee’s removal.

(m) Communication of hazards—()
General. (i) Chemical manufacturers,
importers, distributors, and employers
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must comply with all requirements of
the HCS (§1910.1200) for beryllium.

(ii) In classifying the hazards of be-
ryllium, at least the following hazards
must be addressed: Cancer; lung effects
(CBD and acute beryllium disease); be-
ryllium sensitization; skin sensitiza-
tion; and skin, eye, and respiratory
tract irritation.

(iii) Employers must include beryl-
lium in the hazard communication pro-
gram established to comply with the
HCS. Employers must ensure that each
employee has access to labels on con-
tainers of beryllium and to safety data
sheets, and is trained in accordance
with the requirements of the HCS
(§1910.1200) and paragraph (m)(4) of this
standard.

(2) Warning signs. (i) Posting. The em-
ployer must provide and display warn-
ing signs at each approach to a regu-
lated area so that each employee is
able to read and understand the signs
and take necessary protective steps be-
fore entering the area.

(ii) Sign specification. (A) The em-
ployer must ensure that the warning
signs required by paragraph (m)(2)(i) of
this standard are legible and readily
visible.

(B) The employer must ensure each
warning sign required by paragraph
(m)(2)(i) of this standard bears the fol-
lowing legend:

DANGER

REGULATED AREA

BERYLLIUM

MAY CAUSE CANCER

CAUSES DAMAGE TO LUNGS

AUTHORIZED PERSONNEL ONLY

WEAR RESPIRATORY PROTECTION AND
PERSONAL PROTECTIVE CLOTHING
AND EQUIPMENT IN THIS AREA

(3) Warning labels. Consistent with
the HCS (§1910.1200), the employer
must label each immediate container
of clothing, equipment, and materials
contaminated with beryllium, and
must, at a minimum, include the fol-
lowing on the label:

DANGER

CONTAINS BERYLLIUM
MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS
AVOID CREATING DUST

DO NOT GET ON SKIN

(4) Employee information and training.
(i) For each employee who has, or can
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reasonably be expected to have, air-
borne exposure to or dermal contact
with beryllium:

(A) The employer must provide infor-
mation and training in accordance
with the HCS (§1910.1200(h));

(B) The employer must provide ini-
tial training to each employee by the
time of initial assignment; and

(C) The employer must repeat the
training required under this standard
annually for each employee.

(ii) The employer must ensure that
each employee who is, or can reason-
ably be expected to be, exposed to air-
borne beryllium can demonstrate
knowledge and understanding of the
following:

(A) The health hazards associated
with airborne exposure to and dermal
contact with beryllium, including the
signs and symptoms of CBD;

(B) The written exposure control
plan, with emphasis on the location(s)
of beryllium work areas, including any
regulated areas, and the specific nature
of operations that could result in air-
borne exposure, especially airborne ex-
posure above the TWA PEL or STEL;

(C) The purpose, proper selection, fit-
ting, proper use, and limitations of per-
sonal protective clothing and equip-
ment, including respirators;

(D) Applicable emergency procedures;

(E) Measures employees can take to
protect themselves from airborne expo-
sure to and dermal contact with beryl-
lium, including personal hygiene prac-
tices;

(F) The purpose and a description of
the medical surveillance program re-
quired by paragraph (k) of this stand-
ard including risks and benefits of each
test to be offered;

(G) The purpose and a description of
the medical removal protection pro-
vided under paragraph (1) of this stand-
ard;

(H) The contents of the standard; and

(I) The employee’s right of access to
records under the Records Access
standard (§1910.1020).

(iii) When a workplace change (such
as modification of equipment, tasks, or
procedures) results in new or increased
airborne exposure that exceeds, or can
reasonably be expected to exceed, ei-
ther the TWA PEL or the STEL, the
employer must provide additional
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training to those employees affected by
the change in airborne exposure.

(iv) Employee information. The em-
ployer must make a copy of this stand-
ard and its appendices readily available
at no cost to each employee and des-
ignated employee representative(s).

(n) Recordkeeping—(1) Air monitoring
data. (i) The employer must make and
maintain a record of all exposure meas-
urements taken to assess airborne ex-
posure as prescribed in paragraph (d) of
this standard.

(ii) This record must include at least
the following information:

(A) The date of measurement for each
sample taken;

(B) The task that is being monitored;

(C) The sampling and analytical
methods used and evidence of their ac-
curacy;

(D) The number, duration, and re-
sults of samples taken;

(E) The type of personal protective
clothing and equipment, including res-
pirators, worn by monitored employees
at the time of monitoring; and

(F) The name and job classification
of each employee represented by the
monitoring, indicating which employ-
ees were actually monitored.

(iii) The employer must ensure that
exposure records are maintained and
made available in accordance with the
Records Access standard (§1910.1020).

(2) Objective data. (i) Where an em-
ployer uses objective data to satisfy
the exposure assessment requirements
under paragraph (d)(2) of this standard,
the employer must make and maintain
a record of the objective data relied
upon.

(ii) This record must include at least
the following information:

(A) The data relied upon;

(B) The beryllium-containing mate-
rial in question;

(C) The source of the objective data;

(D) A description of the process, task,
or activity on which the objective data
were based; and

(E) Other data relevant to the proc-
ess, task, activity, material, or air-
borne exposure on which the objective
data were based.

(iii) The employer must ensure that
objective data are maintained and
made available in accordance with the
Records Access standard (§1910.1020).
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(3) Medical surveillance. (i) The em-
ployer must make and maintain a
record for each employee covered by
medical surveillance under paragraph
(k) of this standard.

(ii) The record must include the fol-
lowing information about each em-
ployee:

(A) Name and job classification;

(B) A copy of all licensed physicians’
written medical opinions for each em-
ployee; and

(C) A copy of the information pro-
vided to the PLHCP as required by
paragraph (k)(4) of this standard.

(iii) The employer must ensure that
medical records are maintained and
made available in accordance with the
Records Access standard (§1910.1020).

4) Training. (i) At the completion of
any training required by this standard,
the employer must prepare a record
that indicates the name and job classi-
fication of each employee trained, the
date the training was completed, and
the topic of the training.

(ii) This record must be maintained
for three years after the completion of
training.

(5) Access to records. Upon request, the
employer must make all records main-
tained as a requirement of this stand-
ard available for examination and
copying to the Assistant Secretary, the
Director, each employee, and each em-
ployee’s designated representative(s) in
accordance the Records Access stand-
ard (§1910.1020).

(6) Transfer of records. The employer
must comply with the requirements in-
volving transfer of records set forth in
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the Records
(§1910.1020).

(0) Dates—(1) Effective date. This
standard shall become effective March
10, 2017.

(2) Compliance dates. (i) Obligations
contained in paragraphs (c), (d), (g),
(k), and (1) of this standard: March 12,
2018;

(ii) Change rooms and showers re-
quired by paragraph (i) of this stand-
ard: March 11, 2019;

(iii) Engineering controls required by
paragraph (f) of this standard: March
10, 2020; and

(iv) All other obligations of this
standard: December 12, 2018.

(p) Appendizx. Table A.1 in this appen-
dix sets forth the operations that,
where performed under the cir-
cumstances described in the column
heading above the particular oper-
ations, trigger the requirement for a
beryllium work area.

Access standard

APPENDIX A TO §1910.1024—OPERATIONS
FOR ESTABLISHING BERYLLIUM WORK
AREAS

Paragraph (b) of this standard defines a be-
ryllium work area as any work area where ma-
terials that contain at least 0.1 percent be-
ryllium by weight are processed (1) during
any of the operations listed in Appendix A of
this standard, or (2) where employees are, or
can reasonably be expected to be, exposed to
airborne beryllium at or above the action
level. Table A.1 in this appendix sets forth
the operations that, where performed under
the circumstances described in the column
heading above the particular operations,
trigger the requirement for a beryllium work
area.

TABLE A.1—OPERATIONS FOR ESTABLISHING BERYLLIUM WORK AREAS WHERE PROCESSING
MATERIALS CONTAINING AT LEAST 0.1 PERCENT BERYLLIUM BY WEIGHT

Beryllium composite operations
(generally >10% beryllium by weight)
and beryllium metal operations

Beryllium oxide operations

Beryllium metal alloy operations

(generally <10% beryllium by weight)
Abrasive Blasting. Abrasive Blasting.
Abrasive Processing. Abrasive Processing.
Abrasive Sawing. Abrasive Sawing.
Annealing. Annealing.
Bright Cleaning. Atomizing.
Brushing. Attritioning.
Buffing. Blanking.
Burnishing. Bonding.
Casting. Boring.
Centerless Grinding. Breaking.
Chemical Cleaning. Bright Cleaning.
Chemical Etching. Broaching.
Chemical Milling. Brushing.
Dross Handling. Buffing.
Deburring (grinding). Burnishing.

Abrasive Blasting.

Abrasive Processing.
Abrasive Sawing.

Boring.

Brazing (>1,100 °C).
Broaching with green ceramic.
Brushing.

Buffing.

Centerless grinding.
Chemical Cleaning.
Chemical Etching.

CNC Machining.

Cold Isostatic Pressing (CIP).
Crushing.

Cutting.
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TABLE A.1—OPERATIONS FOR ESTABLISHING BERYLLIUM WORK AREAS WHERE PROCESSING
MATERIALS CONTAINING AT LEAST 0.1 PERCENT BERYLLIUM BY WEIGHT—Continued

Beryllium metal alloy operations
(generally <10% beryllium by weight)

Beryllium composite operations
(generally >10% beryllium by weight)
and beryllium metal operations

Beryllium oxide operations

Electrical Chemical Machining (ECM).
Electrical Discharge Machining (EDM).
Extrusion.

Forging.

Grinding.

Heat Treating (in air).

High Speed Machining (>10,000 rpm).
Hot Rolling.

Lapping.

Laser Cutting.

Laser Machining.
Laser Scribing.
Laser Marking.
Melting.
Photo-Etching.
Pickling.

Point and Chamfer.
Polishing.

Torch Cutting (i.e., oxy-acetylene).
Tumbling.
Water-jet Cutting.
Welding.

Sanding.

Slab Milling.

Casting.

Centerless Grinding.
Chemical Cleaning.
Chemical Etching
Chemical Milling.

CNC Machining

Cold Isostatic Pressing.
Cold Pilger.

Crushing.

Cutting.

Deburring.

Dicing.

Drawing.

Drilling.

Dross Handling.

Electrical Chemical Machining (ECM).
Electrical Discharge Machining (EDM).
Extrusion.

Filing by Hand.

Forging.

Grinding.

Heading.

Heat Treating.

Honing.

Hot Isostatic Pressing (HIP).
Lapping.

Laser Cutting.

Laser Machining.

Laser Scribing.

Laser Marking.

Machining.

Melting.

Milling.

Mixing.
Photo-Etching.
Pickling.

Piercing.

Pilger.

Plasma Spray.
Point and Chamfer.
Polishing.

Powder Handling.
Powder Pressing.
Pressing.
Reaming.

Roll Bonding.
Rolling.

Sanding.

Sawing (tooth blade).
Shearing.

Sizing.

Skiving.

Slitting.

Snapping.
Sputtering.
Stamping.

Spray Drying.
Tapping.

Tensile Testing.
Torch Cutting (i.e., oxy acetylene).
Trepanning.
Tumbling
Turning.

Vapor Deposition.
Water-Jet Cutting.
Welding.

Deburring (grinding).

Deburring (non-grinding).

Destructive Testing.

Dicing.

Drilling.

Dry/wet Tumbling.

Extrusion.

Filing by Hand.

Firing of Green Ceramic.

Firing of Refractory Metallization (>1,100
°C).

Grinding.

Honing.

Hot Isostatic Pressing (HIP).

Lapping.

Laser Cutting.

Laser Machining.

Laser Scribing.

Laser Marking.

Machining.

Milling.

Piercing.

Mixing.

Plasma Spray.

Polishing.

Powder Handling.

Powder Pressing.

Reaming.

Sanding.

Sectioning.

Shearing.

Sintering of Green Ceramic.

Sintering of Refractory Metallization (>1,100
°C).

Snapping.

Spray Drying.

Tape Casting.

Turning.

Water Jet Cutting.
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[82 FR 2736, Jan. 9, 2017, as amended at 83 FR
19948, May 7, 2018; 83 FR 39360, Aug. 9, 2018; 85
FR 42625, July 14, 2020]

§1910.1025 Lead.

(a) Scope and application. (1) This sec-
tion applies to all occupational expo-
sure to lead, except as provided in
paragraph (a)(2).

(2) This section does not apply to the
construction industry or to agricul-
tural operations covered by 29 CFR
part 1928.

(b) Definitions. Action level means em-
ployee exposure, without regard to the
use of respirators, to an airborne con-
centration of lead of 30 micrograms per
cubic meter of air (30 pg/ms3) averaged
over an 8-hour period.

Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee.

Director means the Director, National
Institute for Occupational Safety and
Health (NIOSH), U.S. Department of
Health, Education, and Welfare, or des-
ignee.

Lead means metallic lead, all inor-
ganic lead compounds, and organic lead
soaps. Hxcluded from this definition
are all other organic lead compounds.

(c) Permissible exposure limit (PEL). (1)
The employer shall assure that no em-
ployee is exposed to lead at concentra-
tions greater than fifty micrograms per
cubic meter of air (50 pg/m3) averaged
over an 8-hour period.

(2) If an employee is exposed to lead
for more than 8 hours in any work day,
the permissible exposure limit, as a
time weighted average (TWA) for that
day, shall be reduced according to the
following formula:

Maximum permissible limit (in pg/ms3)
=400 + hours worked in the day.

(3) When respirators are used to sup-
plement engineering and work practice
controls to comply with the PEL and
all the requirements of paragraph (f)
have been met, employee exposure, for
the purpose of determining whether the
employer has complied with the PEL,
may be considered to be at the level
provided by the protection factor of the
respirator for those periods the res-
pirator is worn. Those periods may be
averaged with exposure levels during
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periods when respirators are not worn
to determine the employee’s daily
TWA exposure.

(d) Ezxposure monitoring—(1) General.
(i) For the purposes of paragraph (d),
employee exposure is that exposure
which would occur if the employee
were not using a respirator.

(ii) With the exception of monitoring
under paragraph (d)(3), the employer
shall collect full shift (for at least 7
continuous hours) personal samples in-
cluding at least one sample for each
shift for each job classification in each
work area.

(iii) Full shift personal samples shall
be representative of the monitored em-
ployee’s regular, daily exposure to
lead.

(2) Initial determination. Each em-
ployer who has a workplace or work
operation covered by this standard
shall determine if any exployee may be
exposed to lead at or above the action
level.

(3) Basis of initial determination. (1)
The employer shall monitor employee
exposures and shall base initial deter-
minations on the employee exposure
monitoring results and any of the fol-
lowing, relevant considerations:

(A) Any information, observations, or
calculations which would indicate em-
ployee exposure to lead;

(B) Any previous measurements of
airborne lead; and

(C) Any employee complaints of
symptoms which may be attributable
to exposure to lead.

(ii) Monitoring for the initial deter-
mination may be limited to a rep-
resentative sample of the exposed em-
ployees who the employer reasonably
believes are exposed to the greatest
airborne concentrations of lead in the
workplace.

(iii) Measurements of airborne lead
made in the preceding 12 months may
be used to satisfy the requirement to
monitor under paragraph (d)(3)(i) if the
sampling and analytical methods used
meet the accuracy and confidence lev-
els of paragraph (d)(9) of this section.

(4) Positive initial determination and
initial monitoring. (i) Where a deter-
mination conducted under paragraphs
(d) (2) and (3) of this section shows the
possibility of any employee exposure at
or above the action level, the employer
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