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Appendix F to § 1910.1027 - Nonmandatory Protocol for Biological
Monitoring

GPO Source: e-CFR
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1910.1027(a)
Scope. This standard applies to all occupational exposures to cadmium
and cadmium compounds, in all forms, and in all industries covered by

1910.1027(a)
BHEE ., KEEL, HOWAEEON RI LK R v MeEl~
DT RTOREIT FEITHH SF, 29 CFR 1926.63 D %f4e L 7p 4 ik B

the Occupational Safety and Health Act, except the construction-related | pE3s 4 [ < | MBI SE/EFEOR B L 5T _RCOEXIEA SN,
industries, which are covered under 29 CFR 1926.63.

1910.1027(b) 1910.1027(b)

Definitions. EZE,

Action level (AL) is defined as an airborne concentration of cadmium of | #LEE (AL) L i%. 8 HEOKMIIELEY (TWA) & LCHE S,
2.5 micrograms per cubic meter of air (2.5 ng/m?), calculated as an 8-hour | 7245 1 75 A — h L2470 25 A 7075 5 25ug/m) OH K 74

time-weighted average (TWA).

Assistant Secretary means the Assistant Secretary of Labor for
Occupational Safety and Health, U.S. Department of Labor, or designee.
Authorized person means any person authorized by the employer and
required by work duties to be present in regulated areas or any person
authorized by the OSH Act or regulations issued under it to be in
regulated areas.

Director means the Director of the National Institute for Occupational
Safety and Health (NIOSH), U.S. Department of Health and Human
Services, or designee.

Employee exposure and similar language referring to the air cadmium
level to which an employee is exposed means the exposure to airborne
cadmium that would occur if the employee were not using respiratory
protective equipment.

Final medical determinationis the written medical opinion of the
employee's health status by the examining physician under paragraphs

DZERPRE L EFRINLD,
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5 o
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(1)(3)-(12) of this section or, if multiple physician review under paragraph
(1(13) of this section or the alternative physician determination under
paragraph (1)(14) of this section is invoked, it is the final, written medical
finding, recommendation or determination that emerges from that
process.

High-efficiency particulate air (HEPA) filter means a filter capable of
trapping and retaining at least 99.97 percent of mono-dispersed particles
of 0.3 micrometers in diameter.

Regulated area means an area demarcated by the employer where an
employee's exposure to airborne concentrations of cadmium exceeds, or
can reasonably be expected to exceed the permissible exposure limit
(PEL).

This section means this cadmium standard.

JEFE OREFCRIBIZOW T OFEIZ K 5 EFEHE R XUIAHT (1) 75(13)H
(D S EREDEMIC X 2HF AR L <IEAREFE()Z(14)HICHES S AFE
FOHIET A RE SNz gA, TO 7 av 2n5E 06N K& EmIC X
HEFHIFTA., BEE L <3z 0o,
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l/\ 50

BHEIXE L1, ERENXS LERIET, tHERAEN Y R U LADESR
FEEICIZSBELIESA, FRIEERA (PEL) 2825, XIBZ5
ZENABMICTREEN S KAV S,
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1910.1027(c)

Permissible Exposure Limit (PEL). The employer shall assure that no
employee is exposed to an airborne concentration of cadmium in excess
of five micrograms per cubic meter of air (5 pg/m?), calculated as an
eight-hour time-weighted average exposure (TWA).

1910.1027(c)

I BIRRE (PEL) . (EMAE L. EMEN 8 Weft] O RN E 1)
X<EE (TWA) ELTHELEZER 1V FA— MY 5~ o)
Z 5 (pg)) BBZADHH FIULAOZEKHFREIIESFE LW & 2 4RGE
THHLOET D,

1910.1027(d)

FExposure monitoring—

1910.1027(d)(1)

General.

1910.1027(A)(1)G)

Each employer who has a workplace or work operation covered by this
section shall determine if any employee may be exposed to cadmium at
or above the action level.

1910.1027(d)(1)(Gi)

Determinations of employee exposure shall be made from breathing
zone air samples that reflect the monitored employee's regular, daily 8-
hour TWA exposure to cadmium.

1910.1027(d)(1)(ii)

Eight-hour TWA exposures shall be determined for each employee on
the basis of one or more personal breathing zone air samples reflecting
full shift exposure on each shift, for each job classification, in each work
area. Where several employees perform the same job tasks, in the same
job classification, on the same shift, in the same work area, and the

1910.1027(d)
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1910.1027(d)(1)
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1910.1027(d)(1)(i)
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1910.1027(d)(1)(ii)
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1910.1027(d)(1)(iii)
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length, duration, and level of cadmium exposures are similar, an
employer may sample a representative fraction of the employees
instead of all employees in order to meet this requirement. In
representative sampling, the employer shall sample the employee(s)
expected to have the highest cadmium exposures.

ULV L TWAEE . BREITZ 021700, SRERE
TiEe< . WWERAFZFOREN —EEY TV 7T LN TE D,
REV TV 7Tk, FAZE, PRIV AEKENRLE WV E TR
NOWEREEY TV 73580 ET 5,

1910.1027(d)(2)

Specific.

1910.1027(1)(2)(1)

Initial monitoring. Except as provided for in paragraphs (d)(2)(Gi) and
(d)(2)(ii) of this section, the employer shall monitor employee exposures
and shall base initial determinations on the monitoring results.

1910.1027(d)(2)(i)

Where the employer has monitored after September 14, 1991, under
conditions that in all important aspects closely resemble those currently
prevailing and where that monitoring satisfies all other requirements of
this section, including the accuracy and confidence levels of paragraph
(d)(6) of this section, the employer may rely on such earlier monitoring
results to satisfy the requirements of paragraph (d)(2)@3) of this section.
1910.1027(d)(2)(i1)

Where the employer has objective data, as defined in paragraph (n)(2) of
this section, demonstrating that employee exposure to cadmium will not
exceed the action level under the expected conditions of processing, use,
or handling, the employer may rely upon such data instead of
implementing initial monitoring.

1910.1027(d)(2)
B BRI E

1910.1027(d)(2)(i)
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FRICHESEHHIREEZITI DO ET D,

1910.1027(d)(2)(ii)

S 1991 4F 9 H 14 HERRIZ, X CoOEBE MM IZ I THARE &
LTCOWAEMLEBELL LT FCE=X Y v T 5T, FOE=X Y T
DA (d)(6)HE O K FE K OME #EKHE %2 & Lo RET O O §~ T O FE: % i 72
LTWaEa, MMFEIL, KH(d)Q)()VEOEM 22T 7202, H%LIAT
DE=F Y U IRERIHEIA D Z LN TE D,

1910.1027(d)(2)(iii)

FEHAEN, AHN)QRQTERINIEBNT —2E2HLTEBY, T,
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1910.1027(d)(3)

Monitoring Frequency (periodic monitoring).

1910.1027(d)(3)()

If the initial monitoring or periodic monitoring reveals employee
exposures to be at or above the action level, the employer shall monitor
at a frequency and pattern needed to represent the levels of exposure of
employees and where exposures are above the PEL to assure the
adequacy of respiratory selection and the effectiveness of engineering
and work practice controls. However, such exposure monitoring shall be
performed at least every six months. The employer, at a minimum, shall
continue these semi-annual measurements unless and until the

1910.1027(d)(3)

F=L Y THE (EHRIE=51T>2>2)

1910.1027(d)(3)(i)

WEE =2 ) v 7 IEMET=2 IV 72k 0 ., WEMEDITL Bl
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conditions set out in paragraph (d)(3)(ii) of this section are met.
1910.1027(d(3)(id)

If the initial monitoring or the periodic monitoring indicates that
employee exposures are below the action level and that result is
confirmed by the results of another monitoring taken at least seven days
later, the employer may discontinue the monitoring for those employees
whose exposures are represented by such monitoring.

I, INHOPEETEDOMELEMGET DD LT 5,

1910.1027(d)(3)(ii)

MEIOFE=% 1 > 7 IEMM /e =2 ) 72k, ERFEOIXL &
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1910.1027(d)(4)

Additional Monitoring. The employer also shall institute the exposure
monitoring required under paragraphs (d)(2)(G) and (d)(3) of this section
whenever there has been a change in the raw materials, equipment,
personnel, work practices, or finished products that may result in
additional employees being exposed to cadmium at or above the action
level or in employees already exposed to cadmium at or above the action
level being exposed above the PEL, or whenever the employer has any
reason to suspect that any other change might result in such further
exposure.

1910.1027(d)(5)

Employee Notification of Monitoring Results.

1910.1027(d)(5)()

The employer must, within 15 working days after the receipt of the
results of any monitoring performed under this section, notify each
affected employee of these results either individually in writing or by
posting the results in an appropriate location that is accessible to
employees.

1910.1027(d)(5)(i1)

Wherever monitoring results indicate that employee exposure exceeds
the PEL, the employer shall include in the written notice a statement
that the PEL has been exceeded and a description of the corrective action
being taken by the employer to reduce employee exposure to or below the
PEL.

1910.1027(d)(6)

Accuracy of measurement. The employer shall use a method of
monitoring and analysis that has an accuracy of not less than plus or
minus 25 percent (+25%), with a confidence level of 95 percent, for
airborne concentrations of cadmium at or above the action level, the
permissible exposure limit (PEL), and the separate engineering control
air limit (SECAL).

1910.1027(d)(4)
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1910.1027(d)(5)
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1910.1027(d)(5)(ii)

T=Z ) T ORR, WRERAEOIXS EN PEL 227250, FEHE .
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1910.1027(d)(6)
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1910.1027(e)

Regulated areas—

1910.1027(e)(1)

FEstablishment. The employer shall establish a regulated area wherever
an employee's exposure to airborne concentrations of cadmium is, or can
reasonably be expected to be in excess of the permissible exposure limit
(PEL).

1910.1027(e)(2)

Demarcation. Regulated areas shall be demarcated from the rest of the
workplace in any manner that adequately establishes and alerts
employees of the boundaries of the regulated area.

1910.1027(e)(3)

Access. Access to regulated areas shall be limited to authorized persons.

1910.1027(e)(4)

Provision of respirators. Each person entering a regulated area shall be
supplied with and required to use a respirator, selected in accordance
with paragraph (g)(2) of this section.

1910.1027(e)(5)

Prohibited activities. The employer shall assure that employees do not
eat, drink, smoke, chew tobacco or gum, or apply cosmetics in regulated
areas, carry the products associated with these activities into regulated
areas, or store such products in those areas.

1910.1027(e)

B X 1
1910.1027(e)(1)
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1910.1027(e)(2)
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1910.1027(e)(5)
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1910.1027(H(1)

Compliance hierarchy.

1910.1027(H(1)G)

Except as specified in paragraphs (f)(1) (i), (ii) and (v) of this section
the employer shall implement engineering and work practice controls to
reduce and maintain employee exposure to cadmium at or below the
PEL, except to the extent that the employer can demonstrate that such
controls are not feasible.

1910.1027(#)(1)(i)

Except as specified in paragraphs ()(1) (iii) and (iv) of this section, in
industries where a separate engineering control air limit (SECAL) has
been specified for particular processes (See Table 1 in this paragraph
(H)(1)(ii)), the employer shall implement engineering and work practice

1910.1027(f)(1)

BT DI E

1910.1027(f)(1)(i)
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controls to reduce and maintain employee exposure at or below the
SECAL, except to the extent that the employer can demonstrate that
such controls are not feasible.
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Industry (ZEZERI) Process (T$8)
Nickel cadmium battery |Plate making, plate preparation 50
(ZYTIARZAVLE | (BBOHE. EMDERK)
)
All other processes (Z DD T X THILFE) 15
Zinc/Cadmium refining* | Cadmium refining, casting, melting, oxide production, sinter plant 50
(FBER/NEZVLDFE |(WFIOLRBE, &, B8, BRILYMEE. fiE15)
o )
Pigment manufacture Calcine, crushing, milling, blending 50
(BEFl D HE) (BERK. BEFE. 3. B
All other processes 15
(ZD/DIT XTHIFRE)
*Processes in these industries that are not specified in this table must achieve the PEL using engineering controls and work
practices as required in f(1) (). (Z ORITHEE SN TRV NS OEEICK T 5 TRIE, (DO TERINTWD L O, LENERKOVEE kL

ZHAWT PEL Z 2k L2 T e 5720, )

1910.1027()(1)(iii)

The requirement to implement engineering and work practice controls
to achieve the PEL or, where applicable, the SECAL does not apply where
the employer demonstrates the following:

1910.1027()(1)(iii)
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1910.1027()(1)(i)(A)
The employee is only intermittently exposed; and

1910.1027()(1)(Gi)(B)

The employee is not exposed above the PEL on 30 or more days per year
(12 consecutive months).

1910.1027())(1)Gv)

Wherever engineering and work practice controls are required and are
not sufficient to reduce employee exposure to or below the PEL or, where
applicable, the SECAL, the employer nonetheless shall implement such
controls to reduce exposures to the lowest levels achievable. The
employer shall supplement such controls with respiratory protection
that complies with the requirements of paragraph (g) of this section and
the PEL.

1910.1027()(1)(v)

The employer shall not use employee rotation as a method of compliance.

1910.1027(H(2)
Compliance program.

1910.1027(H(2)()

Where the PEL is exceeded, the employer shall establish and implement
a written compliance program to reduce employee exposure to or below
the PEL by means of engineering and work practice controls, as required
by paragraph (f)(1) of this section. To the extent that engineering and
work practice controls cannot reduce exposures to or below the PEL, the
employer shall include in the written compliance program the use of
appropriate respiratory protection to achieve compliance with the PEL.
1910.1027()(2) (1)

Written compliance programs shall include at least the following:

1910.1027(0(2)(i)(A)

A description of each operation in which cadmium is emitted; e.g.,
machinery used, material processed, controls in place, crew size,
employee job responsibilities, operating procedures, and maintenance
practices;

1910.1027()(2)(i)(B)

A description of the specific means that will be employed to achieve

1910.1027(F)(2)(iii)(A)
W FHE DS LELS BE N2 WIS

1910.1027(f)(1)(iii)(B)

WERE R 30 UL B (i
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1910.1027(f)(1)(iv)
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compliance, including engineering plans and studies used to determine
methods selected for controlling exposure to cadmium, as well as, where
necessary, the use of appropriate respiratory protection to achieve the
PEL;

1910.1027(1(2)()(C)

A report of the technology considered in meeting the PEL;
1910.1027()(2)(i)(D)

Air monitoring data that document the sources of cadmium emissions;
1910.1027(0(2)(i)(E)

A detailed schedule for implementation of the program, including
documentation such as copies of purchase orders for equipment,
construction contracts, etc.;

1910.1027(0(2)(iD)(F)

A work practice program that includes items required under paragraphs
(h), (1), and () of this section;

1910.1027()(2)(i)(G)

A written plan for emergency situations, as specified in paragraph (h) of
this section; and

1910.1027()(2) (i) (H)

Other relevant information.

1910.1027(H)(2)(ii)

The written compliance programs shall be reviewed and updated at least
annually, or more often if necessary, to reflect significant changes in the
employer's compliance status.

1910.1027(H(2)(iv)

Written compliance programs shall be provided upon request for
examination and copying to affected employees, designated employee
representatives as well as to the Assistant Secretary, and the Director.
1910.1027(H(3)

Mechanical ventilation.

1910.1027(H(3)G)

When ventilation is used to control exposure, measurements that
demonstrate the effectiveness of the system in controlling exposure, such
as capture velocity, duct velocity, or static pressure shall be made as
necessary to maintain its effectiveness.

1910.1027(H(3)(i)

Measurements of the system's effectiveness in controlling exposure shall
be made as necessary within five working days of any change in
production, process, or control that might result in a significant increase
in employee exposure to cadmium.
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1910.1027()(3)(iii)

Recirculation of air. If air from exhaust ventilation is recirculated into
the workplace, the system shall have a high efficiency filter and be
monitored to assure effectiveness.

1910.1027()(3)Gv)

Procedures shall be developed and implemented to minimize employee
exposure to cadmium when maintenance of ventilation systems and
changing of filters is being conducted.

1910.1027(H)(3)(iii)
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1910.1027(g)

Respiratory protection—

1910.1027(g)(1)

General. For employees who use respirators required by this section, the
employer must provide each employee an appropriate respirator that
complies with the requirements of this paragraph. Respirators must be
used during:

1910.1027(g)(1) ()

Periods necessary to install or implement feasible engineering and work-
practice controls when employee exposure levels exceed the PEL.
1910.1027(g)(1) (i)

Maintenance and repair activities, and brief or intermittent operations,
for which employee exposures exceed the PEL and engineering and work-
practice controls are not feasible or are not required.

1910.1027(2)(1)(id)

Activities in regulated areas specified in paragraph (e) of this section.
1910.1027(g)(1)Gv)

Work operations for which the employer has implemented all feasible
engineering and work-practice controls and such controls are not
sufficient to reduce employee exposures to or below the PEL.
1910.1027(g)(1)(v)

Work operations for which an employee is exposed to cadmium at or
above the action level, and the employee requests a respirator.
1910.1027(g)(1)(vi)

Work operations for which an employee is exposed to cadmium above the
PEL and engineering controls are not required by paragraph (f)(1)(ii) of
this section.

1910.1027(g)
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1910.1027(g)(1)(vii)

Emergencies.

1910.1027(g)(2)

Respirator program.

1910.1027(2)(2)()

The employer must implement a respiratory protection program in
accordance with § 1910.134(b) through (d) (except (d)(1)(ii)), and ()
through (m), which covers each employee required by this section to use
a respirator.

1910.1027(g)(2)(Gi)

No employees must use a respirator if, based on their most recent
medical examination, the examining physician determines that they will
be unable to continue to function normally while using a respirator. If
the physician determines that the employee must be limited in, or
removed from, their current job because of their inability to use a
respirator, the limitation or removal must be in accordance with
paragraphs (1) (11) and (12) of this section.

1910.1027(g)(2)(ii)

If an employee has breathing difficulty during fit testing or respirator
use, the employer must provide the employee with a medical
examination in accordance with paragraph (1)(6)(ii) of this section to
determine if the employee can use a respirator while performing the
required duties.

1910.1027()(3)

Respirator selection.

1910.1027(g)(3)G)

Employers must:

1910.1027()(3)D)(A)

Select, and provide to employees, the appropriate respirators specified in
paragraph (d)(3)(i)(A) of 29 CFR 1910.134.

1910.1027(g)(3)D)(B)

Provide employees with full facepiece respirators when they experience
eye irritation.

1910.1027(g)(3)W(C)

Provide HEPA filters for powered and non-powered air-purifying
respirators.

1910.1027(g)(3) (i)

The employer must provide an employee with a powered air-purifying
respirator instead of a negative-pressure respirator when an employee

1910.1027(g)(1)(vii)

1910.1027(g)(2)
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who is entitled to a respirator chooses to use this type of respirator and
such a respirator provides adequate protection to the employee.
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1910.1027(h)

FEmergency situations. The employer shall develop and implement a
written plan for dealing with emergency situations involving substantial
releases of airborne cadmium. The plan shall include provisions for the
use of appropriate respirators and personal protective equipment. In
addition, employees not essential to correcting the emergency situation
shall be restricted from the area and normal operations halted in that
area until the emergency is abated.

1910.1027@)

Protective work clothing and equipment—

1910.1027G)(1)

Provision and use. If an employee is exposed to airborne cadmium above
the PEL or where skin or eye irritation is associated with cadmium
exposure at any level, the employer shall provide at no cost to the
employee, and assure that the employee uses, appropriate protective
work clothing and equipment that prevents contamination of the
employee and the employee's garments. Protective work clothing and
equipment includes, but is not limited to:

1910.1027M(DE)

Coveralls or similar full-body work clothing;

1910.1027G)(1)Gi)

Gloves, head coverings, and boots or foot coverings; and
1910.1027G@)(1)(ii)

Face shields, vented goggles, or other appropriate protective equipment
that complies with 29 CFR 1910.133.

1910.1027()(2)

Removal and storage.

1910.1027G0)(2)G)

The employer shall assure that employees remove all protective clothing
and equipment contaminated with cadmium at the completion of the
work shift and do so only in change rooms provided in accordance with
paragraph (j)(1) of this section.

1910.1027(1)(2) (1)

The employer shall assure that no employee takes cadmium-
contaminated protective clothing or equipment from the workplace,

1910.1027(h)
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except for employees authorized to do so for purposes of laundering,
cleaning, maintaining, or disposing of cadmium contaminated protective
clothing and equipment at an appropriate location or facility away from
the workplace.

1910.1027()(2)(ii)

The employer shall assure that contaminated protective clothing and
equipment, when removed for laundering, cleaning, maintenance, or
disposal, is placed and stored in sealed, impermeable bags or other
closed, impermeable containers that are designed to prevent dispersion
of cadmium dust.

1910.10270)(2)Gv)

The employer shall assure that bags or containers of contaminated
protective clothing and equipment that are to be taken out of the change
rooms or the workplace for laundering, cleaning, maintenance or
disposal shall bear labels in accordance with paragraph (m)(3) of this
section.
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1910.1027G)(3)

Cleaning, replacement, and disposal.

1910.1027(1)(3)@)

The employer shall provide the protective clothing and equipment
required by paragraph ()(1) of this section in a clean and dry condition
as often as necessary to maintain its effectiveness, but in any event at
least weekly. The employer is responsible for cleaning and laundering
the protective clothing and equipment required by this paragraph to
maintain its effectiveness and is also responsible for disposing of such
clothing and equipment.

1910.1027()(3)GD)

The employer also is responsible for repairing or replacing required
protective clothing and equipment as needed to maintain its
effectiveness. When rips or tears are detected while an employee is
working they shall be immediately mended, or the worksuit shall be
immediately replaced.

1910.1027(0)(3) (i1

The employer shall prohibit the removal of cadmium from protective
clothing and equipment by blowing, shaking, or any other means that
disperses cadmium into the air.

1910.1027()(3)(Gv)

The employer shall assure that any laundering of contaminated clothing
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or cleaning of contaminated equipment in the workplace is done in a
manner that prevents the release of airborne cadmium in excess of the
permissible exposure limit prescribed in paragraph (c) of this section.
1910.1027M3)(v)

The employer shall inform any person who launders or cleans protective
clothing or equipment contaminated with cadmium of the potentially
harmful effects of exposure to cadmium and that the clothing and
equipment should be laundered or cleaned in a manner to effectively
prevent the release of airborne cadmium in excess of the PEL.
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1910.1027)

Hygiene areas and practices—

1910.1027G)(1)

General. For employees whose airborne exposure to cadmium is above
the PEL, the employer shall provide clean change rooms, handwashing
facilities, showers, and lunchroom facilities that comply with 29 CFR
1910.141.

1910.1027G)(2)

Change rooms. The employer shall assure that change rooms are
equipped with separate storage facilities for street clothes and for
protective clothing and equipment, which are designed to prevent
dispersion of cadmium and contamination of the employee's street
clothes.

1910.1027G)(3)

Showers and handwashing facilities.

1910.1027G)(3)G)

The employer shall assure that employees who are exposed to cadmium
above the PEL shower during the end of the work shift.
1910.1027()(3)(ii)

The employer shall assure that employees whose airborne exposure to
cadmium is above the PEL wash their hands and faces prior to eating,
drinking, smoking, chewing tobacco or gum, or applying cosmetics.
1910.1027()(4)

Lunchroom facilities.

1910.1027G)(4) ()

The employer shall assure that the lunchroom facilities are readily
accessible to employees, that tables for eating are maintained free of
cadmium, and that no employee in a lunchroom facility is exposed at any
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1910.1027G)(1)
— R T LA~DOZEKTIEL &N PEL 22 588 a5t LT
FEAIE T, 29 CFR 1910.141 ([ZHEHL U 7295 R AR . TV, v
U —kOVa B ARt T o b0 L35,

1910.1027G)(2)

F&E, FHET. TR, BRI 720 OWEHEDELRKD
Y a9 5 K 2GS vz, 18T & HOLRIEN QN PR & OV B
HOMSL LT-REBREMEZ DN TS Z EE2RFET S D ET 5,

1910.1027G)(3)

> T—RONFEHRE

1910.1027G)(3) ()

FA#EIZ, PELZBZ25 0 FIUAIEILINAWERAEN.,
oY V=252 L E2RFETDHED LT B,
1910.1027G)(3) (i)

BB, IR T L~022KTEL %N PEL 282 2@ HEN., &
L ME ZoNa 3T A &I LR B DRI TR E R T &
BRAETAHAH D LT B,

1910.1027G)(4)

Z 2 FI— AR

1910.1027G)(4) ()

FHEIL. BERORENPWERENES I FHTESZ 2L, BFEHOT
— TR R T LADRUVIRIEIZHERF SN TV D Z & VR B E DRI

5T I

15




time to cadmium at or above a concentration of 2.5 ug/ms3.

1910.1027()(4) (i)

The employer shall assure that employees do not enter lunchroom
facilities with protective work clothing or equipment unless surface
cadmium has been removed from the clothing and equipment by HEPA
vacuuming or some other method that removes cadmium dust without
dispersing it.
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1910.1027(k)

Housekeeping.

1910.1027(k)(1)

All surfaces shall be maintained as free as practicable of accumulations
of cadmium.

1910.1027(k)(2)

All spills and sudden releases of material containing cadmium shall be
cleaned up as soon as possible.

1910.1027(k)(3)

Surfaces contaminated with cadmium shall, wherever possible, be
cleaned by vacuuming or other methods that minimize the likelihood of
cadmium becoming airborne.

1910.1027(k)(4)

HEPA-filtered vacuuming equipment or equally effective filtration
methods shall be used for vacuuming. The equipment shall be used and
emptied in a manner that minimizes the reentry of cadmium into the
workplace.

1910.1027(k)(5)

Shoveling, dry or wet sweeping, and brushing may be used only where
vacuuming or other methods that minimize the likelihood of cadmium
becoming airborne have been tried and found not to be effective.
1910.1027(k)(6)

Compressed air shall not be used to remove cadmium from any surface
unless the compressed air is used in conjunction with a ventilation
system designed to capture the dust cloud created by the compressed air.
1910.1027()(7)

Waste, scrap, debris, bags, containers, personal protective equipment,
and clothing contaminated with cadmium and consigned for disposal
shall be collected and disposed of in sealed impermeable bags or other

1910.1027(k)
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closed, impermeable containers. These bags and containers shall be
labeled in accordance with paragraph (m) of this section.

A

DEZZEIN L, BETLIHLDOLETDH, ZHLDOREOREITIT., AHI

(MBI TT NV ERED LD ET 5,

1910.1027()

Medical surveillance—

1910.1027(D(1)

General—

1910.1027M(1EG)

Scope.

1910.1027M(DG)(A)

Currently exposed - The employer shall institute a medical surveillance
program for all employees who are or may be exposed to cadmium at or
above the action level unless the employer demonstrates that the
employee is not, and will not be, exposed at or above the action level on
30 or more days per year (twelve consecutive months); and,
1910.1027M(DG)(B)

Previously exposed - The employer shall also institute a medical
surveillance program for all employees who prior to the effective date of
this section might previously have been exposed to cadmium at or above
the action level by the employer, unless the employer demonstrates that
the employee did not prior to the effective date of this section work for
the employer in jobs with exposure to cadmium for an aggregated total
of more than 60 months.

1910.1027(M)(1) (1)

To determine an employee's fitness for using a respirator, the employer
shall provide the limited medical examination specified in paragraph
(1)(6) of this section.

1910.1027(M(1)Gii)

The employer shall assure that all medical examinations and procedures
required by this standard are performed by or under the supervision of
a licensed physician, who has read and is familiar with the health effects
section of appendix A to this section, the regulatory text of this section,
the protocol for sample handling and laboratory selection in appendix F
to this section, and the questionnaire of appendix D to this section. These
examinations and procedures shall be provided without cost to the
employee and at a time and place that is reasonable and convenient to
employees.

1910.1027M(1Gv)

The employer shall assure that the collecting and handling of biological
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1910.1027()(1)Gi)
B JeE A o0 IR0 AR B ool F 0 i A HIT 9 A T2, B AR ER
D@ EIHET D IRER R EFEZM 21TH) bD LT 5,

1910.1027(M(1)(ii)

fFHE L, REETEEMN T SN TWDTXTOREZH R OLE N, K
BOMHER A OFEEEEBOIE, AEIOBEIAST, KE O F ORENO Bk
WEOAERED T 1 b )W NS A OEk D ORI E LA, B
L TCWDOREFFZFROEMIZCE > T, IZOEBEE T T{Thbihvd Z & Z1RGE
THEDET D, ZNHDOBMEKROFX I, WEAEICEAZ T,

WM & > TH Y TR ZRIFH L OEFT ClRIET 2 b o &5,

1910.1027(M)(1)Gv)
fFHEIL, AEICESXWERESRILZRP Y R s (CdU) .
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samples of cadmium in urine (CdU), cadmium in blood (CdB), and beta-
2 microglobulin in urine (B2-M) taken from employees under this section
is done in a manner that assures their reliability and that analysis of
biological samples of cadmium in urine (CdU), cadmium in blood (CdB),
and beta-2 microglobulin in urine (B2-M) taken from employees under
this section is performed in laboratories with demonstrated proficiency
for that particular analyte. (See appendix F to this section.)

fmHH FIv A (CdB) . RF B2 I 7mrm7 ] (B2-M) OAEWTH
P TNV DOEBKE BN £ OEFEMEAZRAES 2 HIETIThbh, JRT
A RITL (CAU) DEMFRIY T ADadIThN D Z & ZIRiET 5
bOET D, Flo, AEICHESSHPEME L SRRMS NIRRT I FI T L
(CdU) | M FIvL (CdB) | K B2 I 7urm7 Y (B2-M)
DEYZEY o T DHTE, £ DRFED TN DU TE B DN ERE &
NPT CEMis D Z &, (KEOfHEFF 22RO &, ) ,

1910.1027(D(2)

Initial examination.

1910.1027(M(2)G)

The employer shall provide an initial (preplacement) examination to all
employees covered by the medical surveillance program required in
paragraph (1)(1)(i) of this section. The examination shall be provided to
those employees within 30 days after initial assignment to a job with
exposure to cadmium or no later than 90 days after the effective date of
this section, whichever date is later.

1910.1027(1)(2) (1)

The initial (preplacement) medical examination shall include:
1910.1027(M(2)GD(A)

A detailed medical and work history, with emphasis on: Past, present,
and anticipated future exposure to cadmium; any history of renal,
cardiovascular, respiratory, hematopoietic, reproductive, and/or
musculo-skeletal system dysfunction; current usage of medication with
potential nephrotoxic side-effects; and smoking history and current
status; and

1910.1027()(2)()(B)

Biological monitoring that includes the following tests:
1910.1027M(2)GD(B)(1)

Cadmium in urine (CdU), standardized to grams of creatinine (g/Cr);
1910.1027M(2) (D) (B)(2)

Beta-2 microglobulin in urine (B2-M), standardized to grams of creatinine
(g/Cr), with pH specified, as described in appendix F to this section; and

1910.1027M)(2)GD(B)(3)

Cadmium in blood (CdB), standardized to liters of whole blood (lwb).
1910.1027(1)(2)(ii)

Recent Examination: An initial examination is not required to be provided if
adequate records show that the employee has been examined in accordance with

1910.1027(1)(2)

ZlElE G

1910.10270)(2) (1)

AEIE. AFHOQQOOHETESMNT N TV AERER T 0 /T LDOx5
LR bWERE 2RI, WRl (BUERD) MEZFEETLIH0ETH, Z0
AT, 7RI U AIIELBETD2ERITRONTHENTHD 30 HLUN T
AIEOFEZHA NS 90 HUNDOWTHANEWH £ T, #E A Rt
HHDETH,

1910.1027(1)(2)(i)

wE (BLERD) EEZENCIE. UTobtozgbo 35
1910.1027(M(2)Gi)(A)

VIFICESZ BN, PSRRI OWEZERE 2, BIER OV TR X
NDH RI D A~OEL TEE, B, O, My, i, A5k O
IS B S R DOFSBERE E O BEEIE . B EEORIER O ATEEMED & 2 F A
OBFEDOM LRI, WEERE Je OVBUE ORI NS

1910.1027(1)(2)Gi)(B)

LT oz G AEmFHT=4F21 7

1910.1027(M(2)GD(B)(1)

JRFDH RI v (CAU) . Z v 7 F=00D7 7 L2THEREL (g/Cr)
1910.1027(1)(2)Gi)(B)(2)

RO B2-27mzuar7 )y B2M) . ZLT7F=r07 7 2% (g/Cr)
THEHE(L, pH 1A DM FICEEHEN TS LBV IEERD

1910.1027(M(2)GD)(B)(3)

fMigFoH FI s (CdB) . 2 (Uwb) U v hbioxh L CHEEHE(L
1910.1027(1)(2)(ii)

OO : BEAE M E 12 4 AUWNIZARHI (1) (2) (1) EHOEIZHE
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the requirements of paragraph (1)(2)(ii) of this section within the past 12 months.
In that case, such records shall be maintained as part of the employee's medical
record and the prior exam shall be treated as if it were an initial examination for
the purposes of paragraphs (1)(3) and (4) of this section.

S =

S THRELZT -2 L AR T REN 2 5E 1. WERELZTT O &4
BIR, TOHE, O X ) REEIIHEME OERRLERO—H L LT
TrefF S 4L, Lo aid, AHE (1) Q) B L@ DR L, #IEHKEETH
2NDI DL ED LT D,

1910.1027(D(3)

Actions triggered by initial biological monitoring:

1910.1027M(3)G)

If the results of the initial biological monitoring tests show the
employee's CdU level to be at or below 3 pg/g Cr, B2-M level to be at or
below 300 pg/g Cr and CdB level to be at or below 5 pg/lwb, then:
1910.1027(M(3)G)(A)

For currently exposed employees, who are subject to medical surveillance
under paragraph (1)(1)()(A) of this section, the employer shall provide
the minimum level of periodic medical surveillance in accordance with
the requirements in paragraph (1)(4)(Q) of this section; and
1910.1027(M(3)@)(B)

For previously exposed employees, who are subject to medical
surveillance under paragraph (1)(1)G)(B) of this section, the employer
shall provide biological monitoring for CdU, B2-M, and CdB one year after
the initial biological monitoring and then the employer shall comply with
the requirements of paragraph ()(4)(v) of this section.
1910.1027((3)GD)

For all employees who are subject to medical surveillance under
paragraph ()(1)G) of this section, if the results of the initial biological
monitoring tests show the level of CdU to exceed 3 ug/g Cr, the level of
B2-M to exceed 300 pg/g Cr, or the level of CdB to exceed 5 pg/lwb, the
employer shall:

1910.1027(M(3)GD(A)

Within two weeks after receipt of biological monitoring results, reassess
the employee's occupational exposure to cadmium as follows:
1910.1027M(3)G)(A) (1)

Reassess the employee's work practices and personal hygiene;
1910.1027(M () GD(A)(2)

Reevaluate the employee's respirator use, if any, and the respirator
program;

1910.1027M(3)G)(A)(3)

1910.1027(1)(3)

BAIDAEYZHTTE =8 Y 212> TFIEEZ Sh3HI5:
1910.10270)(3) (1)

RYIOEMFHE=X ) TREORKER, tHEMAED CdU L1 3
ugl/g Cr LR, B2-M LU 300 pgl/g Cr LLF KON CdB L~UL7s 5 uglg
PITFTHHZ EnRENTSHE Z 5 ThiE,

1910.1027(M(3)(H)(A)

AEODDDA)EIZHE SN TERER O G L 72> TV D BEIXSES
NTWBHER A6 LT, A ITQOEOBEIHE > TR O E R
REREAR AR T b0 TS, LT

1910.10270)(3)H)(B)

AE OB EIZIES ELMER O G L 725, ENICIES\ES N
TEWRERFIZOWT, RFIL. BYIOEWFNT=2V 7D 1 F%
12 CdU., B2-M K NCAB AW T=42 U V25850 45,
F=X ) T BT, EAEEAG D O@WE) HOBEMHIZKES LD L
T 5,

1910.1027()(3)(i)

AE O Q) BIZES S EFREROMR LR DT X TOWREREIZOW
T, UOEMFHE=42 ) 7THRAEOFRKEFRN CAU L~ ) 3 ug/g Cr %
HBADHZLER LS. B2 LoULE -M 28 300 pgl/g Cr B 2 585546 X
1T CdB LU 5 pgllwbh 22 556, MEAFEIIROZLEEZITI>IHDE
T 5,

1910.1027()(3)Gi)(A)

EMFRT =2 ) 7 OREREZ T E - THE 2 BELINIC, RO X DI
WIEME DN R I U A~DOREMIT< B2 B T 5,
1910.1027(M(3)GD)(A)(1)

W B DRV 5 K OME N O AR IE 2 BT 5,
1910.1027(1)(3)(i)(A)(2)

Wi FHE O RE R OHH (B2 58) KON HRER 7 7T Lk
R 5,

1910.1027(1)(3)(i)(A)(3)
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Review the hygiene facilities;
1910.1027((3)()(A)(4)

Reevaluate the maintenance and
engineering controls;
1910.1027((3)GD(A)(5)

Assess the employee's smoking history and status;

1910.1027((3)G(B)

Within 30 days after the exposure reassessment, specified in paragraph
M3)Gi)(A) of this section, take reasonable steps to correct any
deficiencies found in the reassessment that may be responsible for the
employee's excess exposure to cadmium; and,

1910.1027(M(3)G(C)

Within 90 days after receipt of biological monitoring results, provide a
full medical examination to the employee in accordance with the
requirements of paragraph (1)(4)(ii) of this section. After completing the
medical examination, the examining physician shall determine in a
written medical opinion whether to medically remove the employee. If
the physician determines that medical removal is not necessary, then
until the employee's CdU level falls to or below 3 pg/g Cr, B2-M level falls
to or below 300 ug/g Cr and CdB level falls to or below 5 ug/lwb, the
employer shall:

1910.1027MB)G(C)(1)

Provide biological monitoring in accordance with paragraph (1)(2)Gi)(B)
of this section on a semiannual basis; and

1910.1027MB)G(C)(2)

Provide annual medical examinations in accordance with paragraph
(1)(4)(ii) of this section.

1910.1027()(3)(i1)

For all employees who are subject to medical surveillance under
paragraph ()(1)() of this section, if the results of the initial biological
monitoring tests show the level of CdU to be in excess of 15 ug/g Cr, or
the level of CdB to be in excess of 15 pg/lwb, or the level of B2-M to be in
excess of 1,500 ug/g Cr, the employer shall comply with the requirements
of paragraphs (1)(3)(ii)(A)-(B) of this section. Within 90 days after receipt
of biological monitoring results, the employer shall provide a full medical
examination to the employee in accordance with the requirements of
paragraph ()(4)Gi) of this section. After completing the medical
examination, the examining physician shall determine in a written
medical opinion whether to medically remove the employee.

However, if the initial biological monitoring results and the biological

effectiveness of the relevant

AR & E T,
1910.1027(M(3)(1)(A)(4)
Bhi# 9 5= =7 U v JHEOMER e O 2h 1 % FFRE T 5,

1910.1027(1)(3)Gi)(A)(5)

1% JeE B D BRI IR Ky ONWRJELAR I % FEAT 5 5

1910.1027(1)(3)(Gi)(B)

A OO@G)AEICHE SN TWAIEL BREHEE 30 HUWNIC, &
HEZEDOH FI T LA~OBEENL < TEOJRIK & 72 5 FTREMED & 5 FRaTll T >
MO RMBEAELET D200 EEZH LD, £ LT,
1910.1027()(3)(Gi)(C)

AT = ) T OREREZITE - T 90 HLNIZ, AEio Bk
(@G EOFEMAIZHES T, WERAF IEEZW 2 T 5, RS
TH, REEMIEF@GICZDEFIERICLY, S %2 EFHICEE
T2 E DD EIRET D LD LT D, [ERIDEFRIOE E L /7R
WS L7 GA 1R, EHE O CdU L~UL M 3nglg Cr LLFITIE T35
£ T, B2-M L~UL78 300 pg/g Cr L FIZIE T L, CdB LUL2s 5 pglg LA
TIETFTTHET, FHETKROZLEEZTOLDET D,

1910.1027(M)(3)G)(C)(1)

AEODQR)G)B)HEIZHE - T, FAET LITEMFHT =2 ) v 7 24
5, £LT

1910.1027(M(3)GD(C)(2)

AREDOEED@GNHE > T, I —FE OS2 3T 5,

1910.1027(1)(3)(ii)

Ao D@ HEIZES < EEREHEOXMNR L 25T X TOWEMAEIZON
T, WWDOEWFE=42 Y U TREOREFRN CAU L~Lh3 15 pglg Cr
2D EERLTEEAEXIE CAB O L~ULis 15 pgllwb #2570,
L I1EB2-M D LU 1,500 pglg Cr 2 584, i HEIZOB)G)
D (A XE BHEOEIZHED D ET D,

EMTFRE=2 1 T OREREZ T T n 90 HLUNIZ, EAFIL,
AEIOM@GHE OELRIHES T, WREMHE IREZE A T 500 L
T 5,

TEEEZWIE T#., BREEMIERICL2EZNERICEY ., WEHE2IE
FHNCE BT D0 E I D ERET DI LD LET,

L, mOOEYFHIE =4 Y 7 RER M ORFEZET IS DAY
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monitoring results obtained during the medical examination both show
that: CdU exceeds 15 ug/g Cr; or CdB exceeds 15 pg/lwb; or B2-M exceeds
1500 pg/g Cr, and in addition CdU exceeds 3 pg/g Cr or CdB exceeds 5
pg/liter of whole blood, then the physician shall medically remove the
employee from exposure to cadmium at or above the action level. If the
second set of biological monitoring results obtained during the medical
examination does not show that a mandatory removal trigger level has
been exceeded, then the employee is not required to be removed by the
mandatory provisions of this paragraph. If the employee is not required
to be removed by the mandatory provisions of this paragraph or by the
physician's determination, then until the employee's CdU level falls to or
below 3 pg/g Cr, B2-M level falls to or below 300 pug/g Cr and CdB level
falls to or below 5 pg/lwb, the employer shall:

1910.1027(1D(3) (i (A)

Periodically reassess the employee's occupational exposure to cadmium;
1910.1027((3)(id)(B)

Provide biological monitoring in accordance with paragraph ()(2)Gi1)(B)
of this section on a quarterly basis; and

1910.1027((3) (i (C)

Provide semiannual medical examinations in accordance with paragraph
(D(4)(i) of this section.

1910.1027(1)(3)Gv)

For all employees to whom medical surveillance is provided, beginning
on January 1, 1999, and in lieu of paragraphs (1)(3)(1)-(iii) of this section:

ZHE=F ) U TREROBENROZ LR L TWAEE - CdU 8 15
pglg Cr ZH 2 T4, HLLIECAB 28 15 pgllwb 2 TW\W5, T
B2-M 7% 1500 ng/g Cr ##x, X512 CdU 2 3 ng/g Cr 2z, #HL<
1T CdB 21l 5 pg/V v MVEB 2 5356, ERTHE A 2 LR Ly
EOH RITA~DIELBOOEFMICREEET 20 L LET, HEZK
HIZE LT 2 [ HOEY AT =2 U 7 OREEN, kR ED5]
EELEMDBEEBZ TN RWNWI LA R L TWAEGE. WEHAEIIAED
SR 72 BB X Bl B SN D LB IE R, Z OO SEHEE T E
fOWEIZ L > THEHE ZELERIR T 2 LER WX, EHAE O
CdU v~L78 3 pglg Cr LU FITIK 45 £ T, B2-M L3178 300 pgl/g LA
TR T3 5H5FE T, Cr O CdB VUL 5 pgllwb LA I T L7235
A, BHHZEIROZEEITO LD LET D,
1910.1027(1)(3)(ii1)(A)

WREREOHE LD I v X< B2 EHIC
1910.1027(1)(3)(1i1)(B)
AEODQ@)GB)HEIZHES T, MR —ATEYFERE=2 ) T 5
fit9%, LT

1910.1027(1)(3)(ii)(C)

AEOD@G)HEIZHE S T, PRI —EORFEZ M & FiiT 5,

HRHId 2.,

1910.1027()(3)(iv)
199941 A 1 BHLRE, AEHODG)G) ~
I DT R TOYEHHZ I LT :

(i) HOMRD VT, EREHE? 7

1910.1027(1)(3)Gv)

For all employees to whom medical surveillance is provided, beginning
on January 1, 1999, and in lieu of paragraphs (D(3)(1)-(iii) of this
section:

1910.1027(M(B)Gv)(A)

If the results of the initial biological monitoring tests show the
employee's CdU level to be at or below 3 pg/g Cr, B2-M level to be at or
below 300 pg/g Cr and CdB level to be at or below 5 ug/lwb, then for
currently exposed employees, the employer shall comply with the
requirements of paragraph ()(3)G)(A) of this section, and for previously
exposed employees, the employer shall comply with the requirements of
paragraph (D(3)(1)(B) of this section;

1910.1027(M(3)Gv)(B)
If the results of the initial biological monitoring tests show the level of

1910. 1027 (1) (3) (iv)
199941 H 1 HLRE, BB —XA T U ARSI N D T X CTOMEHE
WZxt L. AREiO (1) 3) () ~Gii)HEIZRDDHD

1910.1027(M(3)(iv)(A)

WIBI DA 2T =4 U > TRAEORER, #E A% O CdU L1 3pglg
Cr L F. B2-M L~UL73 300pg/g Cr LLF. CdB LA 5pgllwb BLFC
Hol-Sd. HHEIE. BEEKBESNTOAWEREICOWTIL, A
03(1)(3)(1)(A)(D£1¢%L¢ L. URNEK BEN T HEREIZHONT
X, AEOOGDB) O E AT LD ET D ;

1910.1027(M(3)Gv)(B)

HEDEY T =5 ) > 73 ROFIA, CdU O L1 3uglg Cr Z i
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CdU to exceed 3 pg/g Cr, the level of B2-M to exceed 300 pg/g Cr, or the
level of CdB to exceed 5 pg/lwb, the employer shall comply with the
requirements of paragraphs (1)(3)(ii)(A)-(C) of this section; and,

1910.1027(M(3)(v)(C)

If the results of the initial biological monitoring tests show the level of
CdU to be in excess of 7 pg/g Cr, or the level of CdB to be in excess of 10
ug/lwb, or the level of B2-M to be in excess of 750 pg/g Cr, the employer
shall: Comply with the requirements of paragraphs ()(3)Gi)(A)-(B) of
this section; and, within 90 days after receipt of biological monitoring
results, provide a full medical examination to the employee in
accordance with the requirements of paragraph (1)(4)(ii) of this section.
After completing the medical examination, the examining physician
shall determine in a written medical opinion whether to medically
remove the employee. However, if the initial biological monitoring
results and the biological monitoring results obtained during the
medical examination both show that: CdU exceeds 7 ug/g Cr; or CdB
exceeds 10 pg/lwb; or B2-M exceeds 750 pg/g Cr, and in addition CdU
exceeds 3 ug/g Cr or CdB exceeds 5 pg/liter of whole blood, then the
physician shall medically remove the employee from exposure to
cadmium at or above the action level. If the second set of biological
monitoring results obtained during the medical examination does not
show that a mandatory removal trigger level has been exceeded, then
the employee is not required to be removed by the mandatory
provisions of this paragraph. If the employee is not required to be
removed by the mandatory provisions of this paragraph or by the
physician's determination, then until the employee's CdU level falls to
or below 3 pg/g Cr, B2-M level falls to or below 300 ug/g Cr and CdB
level falls to or below 5 ng/lwb, the employer shall: periodically reassess
the employee's occupational exposure to cadmium; provide biological
monitoring in accordance with paragraph (1)(2)(ii)(B) of this section on a
quarterly basis; and provide semiannual medical examinations in
accordance with paragraph (1)(4)(ii) of this section.

2585, B2-M @ L~Lh 300ug/g Cr i 2 5354 XiE CdB @ L~1
2 5ugllwb 8 2 54%6 . HERAE IR OO B)G(A)~(C)ED BELEIZHE S
LDOET D,

1910.1027(M(3)Gv)(C)

RAIDEYFHIE =41 v 7R BROFER., CdU D L~ Tug/g Cr B X
LA, CdB DL~ 10pg/lwb 22 H8E L B 2-M O L ~UL A
750pg/g Cr ZH 2 55A. HHERFROZ E2T20b0E45 0 K
DEGE)A)-B)DEN 2855 L, EWFHT=4 U > JFEROZHE% 90 A
DI, AHi (1) (4) (1) OBELEICHE > THRE AT TR EREZ Rt 5,

DEM TR, DRER, WEMA ZEZNICEELHRT 20 E e, &

HIZLDEFHFEATRET 20D LT 5,

72120, UIOEYFRET=2 Y T ORER L OEFEZ I CE O =AY
FHE =S U T ORERNP & DI T 2R/ 5Ha1d, ZORY T :
CdU 28 7 ug/gCr %25, CdB 7% 10 pgllwb %2 5., B2-M 7 750
ng/gCr 25, 512 CAU N 3 ug/gCr # 25, Xix CdB 2 5pug/V
v MVERMABZ 256, ENIEERE 2R ELL O R 7 L~
DI BB EFIINCALEIRIET 2D &35,

EFEZWT T bz 2 BB OEMFHET=4 1 > 7 ORER, H®H0 7kl
A D G| & BOIREZ X TWRWEE, e & I3AREO KR EIC X
- CTHLERRHA S 2 BTV,

W 3 DS AT O BRI E UL EERR O X 0 Bl E AT 2 M EEAI 720
BE. WEMAED CAU L~ULs 3pglg Cr AT, B2-M L~ULA3 300pg/g
Cr LLF, CdB L~Ls ugllwb LA FIZ RN 5 £ T, HFIFUTOZ &
ETH5b0ET5 0 AEOQGMBIIHE- o AEMFHT=2 Y T &I
H Lz E L, AREIQO@GDIZHE - 78] = & O FRZW 2 33 5,

1910.1027(1)(4)
Periodic medical surveillance.
1910.10270)(4) ()

1910.1027(1)(4)
EHIR 22 R (h—_A T 2 R)
1910.1027(1)(4)()
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For each employee who is covered under paragraph ()(1)G)(A) of this
section, the employer shall provide at least the minimum level of periodic
medical surveillance, which consists of periodic medical examinations
and periodic biological monitoring. A periodic medical examination shall
be provided within one year after the initial examination required by
paragraph (1)(2) of this section and thereafter at least biennially.
Biological sampling shall be provided at least annually, either as part of
a periodic medical examination or separately as periodic biological
monitoring.

1910.1027(1)(4) (1)

The periodic medical examination shall include:

1910.1027(M(4)GD(A)

A detailed medical and work history, or update thereof, with emphasis
on: Past, present and anticipated future exposure to cadmium; smoking
history and current status; reproductive history; current use of
medications with potential nephrotoxic side-effects; any history of renal,
cardiovascular, respiratory, hematopoietic, and/or musculo-skeletal
system dysfunction; and as part of the medical and work history, for
employees who wear respirators, questions 3-11 and 25-32 in appendix
D to this section;

1910.1027(1)(4)()(B)

A complete physical examination with emphasis on: Blood pressure, the
respiratory system, and the urinary system;

1910.1027(M(4)GD(C)

A 14 inch by 17 inch or other reasonably-sized standard film or digital
posterior-anterior chest X-ray (after the initial X-ray, the frequency of
chest X-rays is to be determined by the examining physician);
1910.1027(1)(4)G()(D)

Pulmonary function tests, including forced vital capacity (FVC) and
forced expiratory volume at 1 second (FEV1);

1910.1027M)(4) GD(E)

Biological monitoring, as required in paragraph (1)(2)(i)(B) of this
section;

1910.1027(M(4) GD(F)

Blood analysis, in addition to the analysis required under paragraph
(D(2)G1)(B) of this section, including blood urea nitrogen, complete blood
count, and serum creatinine;

1910.1027M(4G(G)

Urinalysis, in addition to the analysis required under paragraph
(D(2)G1)(B) of this section, including the determination of albumin,

AFEH DDA DG & 722 2 FSHREM B (CHOWT, EHHFIT, ELIRED
W M OEIII 2R FRIE =2 ) O T DB 72 D IR L~V O TE BIRERERZ T
EERT LD LT D, ERMERZENL. AFOQ@ TEHM T O TWD
MIRIEREZIIE 1 FELRICATV, TORIZDRES 2FI2 1EITS b D
ET D, EMFERY 7Y 7 ERRERZEO—E L LT, UTEH
AW E=2 ) 7L LT, AR EbELRIFERTL D LT D,

1910.1027(1)(4) (i)

EMEFEZENICIIU T 280 b0 L5

1910.1027(M(4)(i)(A)

PIFICESZ B, sE 7 mE L OEBRE X2 O - ik, BliE
FOSEETFAEIND T R 7 LA~DIE @R, BRI K OBIEO RN, 4
SRR, B EREORIWER O fREMEN & 5 FAN O BAE DAL FAE, Bk, O
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25-32 %, RIRELOVEERO—H L LT, HEAAISE T2/ 72205 & OE
SEPRE ST F DERT

1910.1027((4)(i)(B)

PITICHE R EZBEW SRR @EZW 0 imE, MEla R M RS R ;

1910.1027(1)(4)(ii)(C)

14 A »FX1T A > FH L IZLDMOAF) e K& SOERET ¢ )L AT
T X VEE X AR (WIE] X SR e, B X AR A OO SR | IR AT
WERSRET D, )

1910.1027(M(4)(i)(D)
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1910.1027(M(4) (i) (E)
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1910.1027(1) (@) (i) (F)
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glucose, and total and low molecular weight proteins;
1910.1027(1)(4) G (H)

For males over 40 years old, prostate palpation, or other at least as
effective diagnostic test(s); and

1910.1027M)(4)GD(D)

Any additional tests deemed appropriate by the examining physician.
1910.1027(1)(4)ii)

Periodic biological monitoring shall be provided in accordance with
paragraph (1)(2)(ii)(B) of this section.

1910.1027(1)(4)Gv)

If the results of periodic biological monitoring or the results of biological
monitoring performed as part of the periodic medical examination show
the level of the employee's CdU, B2-M, or CdB to be in excess of the levels
specified in paragraphs (1)(3)(ii) or (iii); or, beginning on January 1, 1999,
in excess of the levels specified in paragraphs ()(3)Gi) or (iv) of this
section, the employer shall take the appropriate actions specified in
paragraphs ()(3)(i1)-(iv) of this section.

1910.1027(M(4)(v)

For previously exposed employees under paragraph (D(1)G)(B) of this
section:

1910.1027M(D(v)(A)

If the employee's levels of CdU did not exceed 3 ug/g Cr, CdB did not
exceed 5 ug/lwb, and B2-M did not exceed 300 pg/g Cr in the initial
biological monitoring tests, and if the results of the followup biological
monitoring required by paragraph ()(3)@1)(B) of this section one year
after the initial examination confirm the previous results, the employer
may discontinue all periodic medical surveillance for that employee.
1910.1027M((v)(B)

If the initial biological monitoring results for CdU, CdB, or 82-M were in
excess of the levels specified in paragraph (D(3)() of this section, but
subsequent biological monitoring results required by paragraph (1)(3)(i)-
(iv) of this section show that the employee's CdU levels no longer exceed
3 ug/g Cr, CdB levels no longer exceed 5 ug/lwb, and 82-M levels no longer
exceed 300 ug/g Cr, the employer shall provide biological monitoring for
CdU, CdB, and B2-M one year after these most recent biological
monitoring results. If the results of the followup biological monitoring,
specified in this paragraph, confirm the previous results, the employer
may discontinue all periodic medical surveillance for that employee.
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1910.1027(M(D)(C)

However, if the results of the follow-up tests specified in paragraph
M(4)@)(A) or (B) of this section indicate that the level of the employee's
CdU, B2-M, or CdB exceeds these same levels, the employer is required
to provide annual medical examinations in accordance with the
provisions of paragraph ()(4)(ii) of this section until the results of
biological monitoring are consistently below these levels or the
examining physician determines in a written medical opinion that
further medical surveillance is not required to protect the employee's
health.

1910.1027(1)(4)(vi)

A routine, biennial medical examination is not required to be provided
in accordance with paragraphs (1)(3)G) and (1)(4) of this section if
adequate medical records show that the employee has been examined
in accordance with the requirements of paragraph (1)(4)(i) of this
section within the past 12 months. In that case, such records shall be
maintained by the employer as part of the employee's medical record,
and the next routine, periodic medical examination shall be made
available to the employee within two years of the previous examination.
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1910.1027(D(5)

Actions triggered by medical examinations.

1910.1027()(5)G)

If the results of a medical examination carried out in accordance with
this section indicate any laboratory or clinical finding consistent with
cadmium toxicity that does not require employer action under
paragraph (1)(2), (3) or (4) of this section, the employer, within 30 days,
shall reassess the employee's occupational exposure to cadmium and
take the following corrective action until the physician determines they
are no longer necessary:

1910.1027(M(5)D)(A)

Periodically reassess: The employee's work practices and personal
hygiene; the employee's respirator use, if any; the employee's smoking
history and status; the respiratory protection program; the hygiene
facilities; and the maintenance and effectiveness of the relevant
engineering controls;

1910.1027()(5)D)(B)

1910. 1027 (1) (5)
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Within 30 days after the reassessment, take all reasonable steps to
correct the deficiencies found in the reassessment that may be
responsible for the employee's excess exposure to cadmium;

1910.1027M)(5)G)(C)

Provide semiannual medical reexaminations to evaluate the abnormal
clinical sign(s) of cadmium toxicity until the results are normal or the
employee is medically removed; and

1910.1027M)(5)1)(D)

Where the results of tests for total proteins in urine are abnormal,
provide a more detailed medical evaluation of the toxic effects of
cadmium on the employee's renal system.
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1910.1027(1)(6)
FExamination for respirator use.

1910.1027(M(6) Q)

To determine an employee's fitness for respirator use, the employer
shall provide a medical examination that includes the elements
specified in paragraph (1)(6)(1)(A)-(D) of this section. This examination
shall be provided prior to the employee's being assigned to a job that
requires the use of a respirator or no later than 90 days after this
section goes into effect, whichever date is later, to any employee
without a medical examination within the preceding 12 months that
satisfies the requirements of this paragraph.

1910.1027(M(6)1)(A)

A detailed medical and work history, or update thereof, with emphasis
on: Past exposure to cadmium; smoking history and current status; any
history of renal, cardiovascular, respiratory, hematopoietic, and/or
musculoskeletal system dysfunction; a description of the job for which
the respirator is required; and questions 3-11 and 25-32 in appendix D
to this section;

1910.1027()(6)1)(B)

A blood pressure test;

1910.1027M(B)1H)(C)

Biological monitoring of the employee's levels of CdU, CdB and B2-M in
accordance with the requirements of paragraph (1)(2)(ii)(B) of this
section, unless such results already have been obtained within the
previous 12 months; and

1910.1027(1)(6)G)(D)
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Any other test or procedure that the examining physician deems
appropriate.

1910.1027(1)(6) (i)

After reviewing all the information obtained from the medical
examination required in paragraph (1)(6)G) of this section, the
physician shall determine whether the employee is fit to wear a
respirator.

1910.1027(1)(6) (i1

Whenever an employee has exhibited difficulty in breathing during a
respirator fit test or during use of a respirator, the employer, as soon as
possible, shall provide the employee with a periodic medical
examination in accordance with paragraph (1)(4)(ii) of this section to
determine the employee's fitness to wear a respirator.

1910.1027(1)(6)Giv)

Where the results of the examination required under paragraph
D(®)G), (1), or (iii) of this section are abnormal, medical limitation or
prohibition of respirator use shall be considered. If the employee is
allowed to wear a respirator, the employee's ability to continue to do so
shall be periodically evaluated by a physician.

BAEEDEY) & B 2D OMORRASUTILE

1910.10270)(6)( ii)

AEDO)QD) TERHEAT 5TV DHEZE CE LN T X COFEHR &2 S
L7, ERNIIAE S DSIERARERZSEHT 2012 LTI NE D
MEHET oD LT 5,

1910.1027(1)(6)(ii)

FERE T, W E D R R 75 B P SR O H oo
HUCPRR N2 R L2 B AR 0W-o T, TE LR RED@GED)IZ
B> TEMPNHEREZ W 21T\, R O MR R B oo & 2 15
HHLDET 5,

HEHpdk

X =S

1910.10271)(6)(v)

AEDOG)G), () UIGENHESELTE L SNLIMEOERN BT TH LY
A M RRGE RO HOESFIRIR XL A RET b0 L35, #
JERE DR R R OEF 2 SN2 GA. T EikE T bRE & &
RS ESIWNZRHn T2 b D &35,

1910.1027()(7)

FEmergency examinations.

1910.1027M(7EG)

In addition to the medical surveillance required in paragraphs (1)(2)-(6)
of this section, the employer shall provide a medical examination as
soon as possible to any employee who may have been acutely exposed to
cadmium because of an emergency.

1910.1027)(7 (1)

The examination shall include the requirements of paragraph (1)(4)(i)
of this section, with emphasis on the respiratory system, other organ
systems considered appropriate by the examining physician, and
symptoms of acute overexposure, as identified in paragraphs II (B)(1)-
(2) and IV of appendix A to this section.

1910.1027()(8)
Termination of employment examination.
1910.1027(M(8)®

1910.1027(1)(7)
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At termination of employment, the employer shall provide a medical
examination in accordance with paragraph (1)(4)(ii) of this section,
including a chest X-ray, to any employee to whom at any prior time the
employer was required to provide medical surveillance under
paragraphs (D(1)G) or (D(7) of this section. However, if the last
examination satisfied the requirements of paragraph (1)(4)(ii) of this
section and was less than six months prior to the date of termination,
no further examination is required unless otherwise specified in
paragraphs (1)(3) or ()(5) of this section;

1910.1027(1)(8) (1)

However, for employees covered by paragraph (1)(1)@)(B) of this section,
if the employer has discontinued all periodic medical surveillance
under paragraph (1)(4)(v) of this section, no termination of employment
medical examination is required.
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1910.1027(1)(9)

Information provided to the physician. The employer shall provide the
following information to the examining physician:

1910.1027(M(9)G)

A copy of this standard and appendices;

1910.1027(1)(9)(Gi)

A description of the affected employee's former, current, and
anticipated duties as they relate to the employee's occupational
exposure to cadmium;

1910.1027(1)(9) (i)

The employee's former, current, and anticipated future levels of
occupational exposure to cadmium;

1910.10271)(9)Gv)

A description of any personal protective equipment, including
respirators, used or to be used by the employee, including when and for
how long the employee has used that equipment; and
1910.1027)(9)(v)

relevant results of previous biological monitoring and medical
examinations.
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1910.1027(D(10)
Physician's written medical opinion.

1910.1027(1)(10)
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1910.1027(M(10)@)

The employer shall promptly obtain a written, medical opinion from the
examining physician for each medical examination performed on each
employee. This written opinion shall contain:

1910.1027(M(10)1)(A)
The physician's diagnosis for the employee;

1910.1027(M(10)@D(B)

The physician's opinion as to whether the employee has any detected
medical condition(s) that would place the employee at increased risk of
material impairment to health from further exposure to cadmium,
including any indications of potential cadmium toxicity;
1910.1027(M(10)G(C)

The results of any biological or other testing or related evaluations that
directly assess the employee's absorption of cadmium;
1910.1027()(10)()(D)

Any recommended removal from, or limitation on the activities or
duties of the employee or on the employee's use of personal protective
equipment, such as respirators;

1910.1027M(10)D(E)

A statement that the physician has clearly and carefully explained to
the employee the results of the medical examination, including all
biological monitoring results and any medical conditions related to
cadmium exposure that require further evaluation or treatment, and
any limitation on the employee's diet or use of medications.
1910.1027(1(10)G1)

The employer promptly shall obtain a copy of the results of any
biological monitoring provided by an employer to an employee
independently of a medical examination under paragraphs ()(2) and
(1)(4) of this section, and, in lieu of a written medical opinion, an
explanation sheet explaining those results.

1910.1027(D(10)(i1)

The employer shall instruct the physician not to reveal orally or in the
written medical opinion given to the employer specific findings or
diagnoses unrelated to occupational exposure to cadmium.
1910.1027(1)(11)

Medical Removal Protection (MRP)—
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General.

1910.1027(M(ADH(A)

The employer shall temporarily remove an employee from work where
there is excess exposure to cadmium on each occasion that medical
removal is required under paragraph (1)(3), 1)(4), or (D(6) of this section
and on each occasion that a physician determines in a written medical
opinion that the employee should be removed from such exposure. The
physician's determination may be based on biological monitoring
results, inability to wear a respirator, evidence of illness, other signs or
symptoms of cadmium-related dysfunction or disease, or any other
reason deemed medically sufficient by the physician.

1910.1027M(1DH(B)

The employer shall medically remove an employee in accordance with
paragraph (1)(11) of this section regardless of whether at the time of
removal a job is available into which the removed employee may be
transferred.

1910.1027M(1DH(C)

Whenever an employee is medically removed under paragraph (D(11) of
this section, the employer shall transfer the removed employee to a job
where the exposure to cadmium is within the permissible levels
specified in that paragraph as soon as one becomes available.
1910.1027M(11)G(D)

For any employee who is medically removed under the provisions of
paragraph (1)(11)@G) of this section, the employer shall provide follow-up
biological monitoring in accordance with (1)(2)(ii1)(B) of this section at
least every three months and follow-up medical examinations semi-
annually at least every six months until in a written medical opinion
the examining physician determines that either the employee may be
returned to his/her former job status as specified under paragraph
(D(11)Gv)-(v) of this section or the employee must be permanently
removed from excess cadmium exposure.

1910.1027M)(1DG(E)

The employer may not return an employee who has been medically
removed for any reason to his/her former job status until a physician
determines in a written medical opinion that continued medical
removal is no longer necessary to protect the employee's health.
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Where an employee is found unfit to wear a respirator under paragraph
(D(6)(i) of this section, the employer shall remove the employee from
work where exposure to cadmium is above the PEL.

1910.1027((11)(i1)

Where removal is based on any reason other than the employee's
inability to wear a respirator, the employer shall remove the employee
from work where exposure to cadmium is at or above the action level.
1910.1027M(11)Gv)

Except as specified in paragraph (1)(11)(v) of this section, no employee
who was removed because his/her level of CdU, CdB and/or B2-M
exceeded the medical removal trigger levels in paragraph (D(3) or ()(4)
of this section may be returned to work with exposure to cadmium at or
above the action level until the employee's levels of CdU fall to or below
3 ng/g Cr, CdB falls to or below 5 pg/lwb, and B2-M falls to or below 300

ug/g Cr.

1910.1027M)(1 1 (v)

However, when in the examining physician's opinion continued
exposure to cadmium will not pose an increased risk to the employee's
health and there are special circumstances that make continued
medical removal an inappropriate remedy, the physician shall fully
discuss these matters with the employee, and then in a written
determination may return a worker to his/her former job status despite
what would otherwise be unacceptably high biological monitoring
results. Thereafter, the returned employee shall continue to be
provided with medical surveillance as if he/she were still on medical
removal until the employee's levels of CdU fall to or below 3 pg/g Cr,
CdB falls to or below 5 ug/lwb, and B2-M falls to or below 300 pg/g Cr.

1910.1027M(11)(vi)

Where an employer, although not required by paragraph (D(11)()-(ii)
of this section to do so, removes an employee from exposure to cadmium
or otherwise places limitations on an employee due to the effects of
cadmium exposure on the employee's medical condition, the employer
shall provide the same medical removal protection benefits to that
employee under paragraph (1)(12) of this section as would have been
provided had the removal been required under paragraph ()(11)()-(ii)
of this section.

1910.1027((11)Gi)

AREIDO) QI HES & W& DR R AR 20035 F 258 X 7 & HIr
SNTHE. HHEZ, PRI vLA~DE<EN PEL 282 521E#01D
ZTOWERME ZHbrT 20 LT 5,

1910.1027()(11)(Gii)
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1910.1027(1)(11D)Gv)
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1910.10270)(11)(v)
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1910.1027(1M)(11)(vi)
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31




1910.1027(D(12)

Medical Removal Protection Benefits (MRPB).

1910.1027(M(12)(@)

The employer shall provide MRPB for up to a maximum of 18 months
to an employee each time and while the employee is temporarily
medically removed under paragraph ((11) of this section.
1910.1027((12)(1)

For purposes of this section, the requirement that the employer provide
MRPB means that the employer shall maintain the total normal
earnings, seniority, and all other employee rights and benefits of the
removed employee, including the employee's right to his/her former job
status, as if the employee had not been removed from the employee's
job or otherwise medically limited.

1910.1027(D(12)(ii)

Where, after 18 months on medical removal because of elevated
biological monitoring results, the employee's monitoring results have
not declined to a low enough level to permit the employee to be
returned to his/her former job status:

1910.1027(D(12) (i1 (A)

The employer shall make available to the employee a medical
examination pursuant to this section in order to obtain a final medical
determination as to whether the employee may be returned to his/her
former job status or must be permanently removed from excess
cadmium exposure; and

1910.1027(D(12)(ii)(B)

The employer shall assure that the final medical determination
indicates whether the employee may be returned to his/her former job
status and what steps, if any, should be taken to protect the employee's
health.

1910.1027(1)(12)Gv)

The employer may condition the provision of MRPB upon the
employee's participation in medical surveillance provided in accordance
with this section.

1910. 1027 (1) (12)

EE L DORBEDIEXLBENEE HE) DIR#Z/T MRPB, LITRIL, )
1910. 1027 (1) (12) (i)

X, e HFE AR (1) (1) IS &~ EFRHEE (BF
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1910. 1027 (1) (12) (i1)
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1910. 1027 (1) (12) (iii)
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1910. 1027 (1) (12) (iii) (A)
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1910. 1027 (1) (12) (iii) (B)
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1910. 1027 (1) (12) (iv)
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1910.1027(1)(13)
Multiple physician review.
1910.1027(M)(13)()

1910. 1027 (1) (13)

HE DRI L 5 HFE

1910. 1027 (1) (13) (i)

D, RENCEED e IRt S SRR I X2 82 % Fiha 4

2

32



https://www.osha.gov/laws-regs/interlinking/standards/1910.1027(l)(12)

If the employer selects the initial physician to conduct any medical
examination or consultation provided to an employee under this
section, the employee may designate a second physician to:
1910.1027(M(13)()(A)

Review any findings, determinations, or recommendations of the initial
physician; and

1910.1027((13))(B)

Conduct such examinations, consultations, and laboratory tests as the
second physician deems necessary to facilitate this review.
1910.1027(1)(13) (1)

The employer shall promptly notify an employee of the right to seek a
second medical opinion after each occasion that an initial physician
provided by the employer conducts a medical examination or
consultation pursuant to this section. The employer may condition its
participation in, and payment for, multiple physician review upon the
employee doing the following within fifteen (15) days after receipt of
this notice, or receipt of the initial physician's written opinion,
whichever is later:

1910.1027((13)G(A)

Informing the employer that he or she intends to seek a medical
opinion; and

1910.1027((13)GD(B)

Initiating steps to make an appointment with a second physician.
1910.1027(D(13)(ii)

If the findings, determinations, or recommendations of the second
physician differ from those of the initial physician, then the employer
and the employee shall assure that efforts are made for the two
physicians to resolve any disagreement.

1910.1027(1(13)Gv)

If the two physicians have been unable to quickly resolve their
disagreement, then the employer and the employee, through their
respective physicians, shall designate a third physician to:
1910.1027()(13)(v)(A)

Review any findings, determinations, or recommendations of the other
two physicians; and

1910.1027(1)(13)(Gv)(B)

Conduct such examinations, consultations, laboratory tests, and
discussions with the other two physicians as the third physician deems
necessary to resolve the disagreement among them.
1910.1027()(13)(v)
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The employer shall act consistently with the findings, determinations,
and recommendations of the third physician, unless the employer and
the employee reach an agreement that is consistent with the recommen
at least one of the other two physicians.

1910.1027(D(14)

Alternate physician determination. The employer and an employee or
designated employee representative may agree upon the use of any
alternate form of physician determination in lieu of the multiple
physician review provided by paragraph (1)(13) of this section, so long
as the alternative is expeditious and at least as protective of the
employee.

1910. 1027 (1) (13) (v)

EHAEIX. B 3 OEMOPTA, HW, S5 IchofTEhx 580 &F
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1910.1027(D(15)()

The employer shall provide a copy of the physician's written medical
opinion to the examined employee within two weeks after receipt
thereof.

1910.1027(1D(15)(1)

The employer shall provide the employee with a copy of the employee's
biological monitoring results and an explanation sheet explaining the
results within two weeks after receipt thereof.

1910.1027(D(15)(ii)

Within 30 days after a request by an employee, the employer shall
provide the employee with the information the employer is required to
provide the examining physician under paragraph (D(9) of this section.

1910.1027()(15)(4)
FREX. EMOEZRMNEREDE L&, ZiHEE
RBAZFEICIRET 20T 5,

2 AREILINIZZ 72 LTk

1910.1027()(15) (i)
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1910.1027((15)(ii)
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1910.1027(D(16)

Reporting. In addition to other medical events that are required to be
reported on the OSHA Form No. 200, the employer shall report any
abnormal condition or disorder caused by occupational exposure to
cadmium associated with employment as specified in Chapter (V)(E) of
the Reporting Guidelines for Occupational Injuries and Illnesses.

1910.1027(1)(16)

#15, OSHA Form No.200 THENHBE T BTV DHZ OMOEFFES
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1910.1027(m)
Communication of cadmium hazards to employees—

1910.1027(m)(1)
Hazard communication.—general.

1910.1027(m)

NI D ADERIEEHIENE IZI52 52 &,
1910.1027(m)(1)
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1910.1027(m)(1) Q)

Chemical manufacturers, importers, distributors and employers shall
comply with all requirements of the Hazard Communication Standard
(HCS) (§ 1910.1200) for cadmium.

1910.1027(m)(1) (1)

In classifying the hazards of cadmium at least the following hazards
are to be addressed: Cancer; lung effects; kidney effects; and acute
toxicity effects.

1910.1027(m)(1) (i)

Employers shall include cadmium in the hazard communication
program established to comply with the HCS (§ 1910.1200). Employers
shall ensure that each employee has access to labels on containers of
cadmium and to safety data sheets, and is trained in accordance with
the requirements of HCS and paragraph (m)(4) of this section.
1910.1027(m)(2)

Warning signs.

1910.1027(m)(2)G)

Warning signs shall be provided and displayed in regulated areas. In
addition, warning signs shall be posted at all approaches to regulated
areas so that an employee may read the signs and take necessary
protective steps before entering the area.

1910.1027(m)(2)(i1)

Warning signs required by paragraph (m)(2)(i) of this section shall bear
the following legend:

DANGER

CADMIUM

MAY CAUSE CANCER

CAUSES DAMAGE TO LUNGS AND KIDNEYS
WEAR RESPIRATORY PROTECTION IN THIS AREA
AUTHORIZED PERSONNEL ONLY

1910.1027(m)(2)(ii)

The employer shall ensure that signs required by this paragraph (m)(2)
are illuminated, cleaned, and maintained as necessary so that the
legend is readily visible.

1910.1027(m)(2)(iv)

Prior to June 1, 2016, employers may use the following legend in lieu of
that specified in paragraph (m)(2)(ii) of this section:
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DANGER

CADMIUM

CANCER HAZARD

CAN CAUSE LUNG AND KIDNEY DISEASE
AUTHORIZED PERSONNEL ONLY
RESPIRATORS REQUIRED IN THIS AREA

1910.1027(m)(3)

Warning labels.

1910.1027(m)(3)()

Shipping and storage containers containing cadmium or cadmium
compounds shall bear appropriate warning labels, as specified in
paragraph (m)(1) of this section.

1910.1027(m)(3)(i1)

The warning labels for containers of contaminated protective clothing,
equipment, waste, scrap, or debris shall include at least the following
information:

DANGER

CONTAINS CADMIUM

MAY CAUSE CANCER

CAUSES DAMAGE TO LUNGS AND KIDNEYS
AVOID CREATING DUST

1910.1027(m)(3)(ii1)

Prior to June 1, 2015, employers may include the following information
on shipping and storage containers containing cadmium, cadmium
compounds, or cadmium contaminated clothing, equipment, waste,
scrap, or debris in lieu of the labeling requirements specified in
paragraphs (m)(1)(i) and (m)(3)(ii) of this section:

DANGER

CONTAINS CADMIUM

CANCER HAZARD

AVOID CREATING DUST

CAN CAUSE LUNG AND KIDNEY DISEASE

1910.1027(m)(3)(v)
Where feasible, installed cadmium products shall have a visible label or
other indication that cadmium is present.
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1910.1027(m)(3)(iii)
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1910.1027(m)(3)(iv)
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1910.1027(m)(4)

Employee information and training.

1910.1027(m)(4) ()

The employer shall train each employee who is potentially exposed to
cadmium in accordance with the requirements of this section. The
employer shall institute a training program, ensure employee
participation in the program, and maintain a record of the contents of
such program.

1910.1027(m)(4)(i1)

Training shall be provided prior to or at the time of initial assignment
to a job involving potential exposure to cadmium and at least annually
thereafter.

1910.1027(m)(4) (1)

The employer shall make the training program understandable to the
employee and shall assure that each employee is informed of the
following:

1910.1027(m)(4)(iD)(A)

The health hazards associated with cadmium exposure, with special
attention to the information incorporated in appendix A to this section;

1910.1027(m)(4)(ii1)(B)

The quantity, location, manner of use, release, and storage of cadmium
in the workplace and the specific nature of operations that could result
In exposure to cadmium, especially exposures above the PEL;

1910.1027(m)(4)(ii)(C)

The engineering controls and work practices associated with the
employee's job assignment;

1910.1027(m)(4)(ii)(D)

The measures employees can take to protect themselves from exposure
to cadmium, including modification of such habits as smoking and
personal hygiene, and specific procedures the employer has
implemented to protect employees from exposure to cadmium such as
appropriate work practices, emergency procedures, and the provision of
personal protective equipment;
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1910.1027(m)(4) (i) (E)

The purpose, proper selection, fitting, proper use, and limitations of
respirators and protective clothing;

1910.1027(m)(4) (D) (F)

The purpose and a description of the medical surveillance program
required by paragraph (1) of this section;

1910.1027(m)(4) (i) (G)
The contents of this section and its appendices; and

1910.1027(m)(4) (i) (H)
The employee's rights of access to records under §1910.1020(e) and (g).

1910.1027(m)(4)(iv)

Additional access to information and training program and materials.
1910.1027(m)(4)Gv)(A)

The employer shall make a copy of this section and its appendices
readily available without cost to all affected employees and shall
provide a copy if requested.

1910.1027(m)(4)Gv)(B)

The employer shall provide to the Assistant Secretary or the Director,
upon request, all materials relating to the employee information and
the training program.
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1910.1027(n)
Recordkeeping—

1910.1027(n)(1)

FExposure monitoring.

1910.1027(m)(1)()

The employer shall establish and keep an accurate record of all air
monitoring for cadmium in the workplace.

1910.1027(n)(1)(1)

This record shall include at least the following information:
1910.1027(m)(1)()(A)

The monitoring date, duration, and results in terms of an 8-hour TWA
of each sample taken;

1910.1027(n)(1)GD(B)

The name and job classification of the employees monitored and of all

1910. 1027 (n)
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other employees whose exposures the monitoring is intended to
represent;

1910.1027(m)(1)GD(C)

A description of the sampling and analytical methods used and
evidence of their accuracy;

1910.1027()(1)Gi)(D)

The type of respiratory protective device, if any, worn by the monitored
employee;

1910.1027(m)(1)Gi)(E)

A notation of any other conditions that might have affected the
monitoring results.

1910.1027(n)(1)(ii)

The employer shall maintain this record for at least thirty (30) years, in
accordance with 29 CFR 1910.1020.

1910.1027(n)(2)

Objective data for exemption from requirement for initial monitoring.
1910.1027(n)(2)()

For purposes of this section, objective data are information
demonstrating that a particular product or material containing
cadmium or a specific process, operation, or activity involving cadmium
cannot release dust or fumes in concentrations at or above the action
level even under the worst-case release conditions. Objective data can
be obtained from an industry-wide study or from laboratory product
test results from manufacturers of cadmium-containing products or
materials. The data the employer uses from an industry-wide survey
must be obtained under workplace conditions closely resembling the
processes, types of material, control methods, work practices and
environmental conditions in the employer's current operations.
1910.1027(n)(2)(i1)

The employer shall establish and maintain a record of the objective
data for at least 30 years.

1910.1027(n)(3)

Medical surveillance.

1910.1027(m)(3)()

The employer shall establish and maintain an accurate record for each
employee covered by medical surveillance under paragraph ()(1)G) of
this section.

1910.1027(n)(3) (i)

The record shall include at least the following information about the
employee:
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1910.1027(n)(3)(1)(A)

Name and description of the duties;

1910.1027(m)(3) () (B)

A copy of the physician's written opinions and an explanation sheet for
biological monitoring results;

1910.1027()(3)Gi)(C)

A copy of the medical history, and the results of any physical
examination and all test results that are required to be provided by this
section, including biological tests, X-rays, pulmonary function tests,
etc., or that have been obtained to further evaluate any condition that
might be related to cadmium exposure;

1910.1027()(3)(i)(D)

The employee's medical symptoms that might be related to exposure to
cadmium; and

1910.1027(n)(3)(i)(E)

A copy of the information provided to the physician as required by
paragraph (D(9)(i)-(v) of this section.

1910.1027(n)(3)(ii)

The employer shall assure that this record is maintained for the
duration of employment plus thirty (30) years, in accordance with 29
CFR 1910.1020.

1910.1027(n)(4)

Availability.

1910.1027(n)(4) ()

Except as otherwise provided for in this section, access to all records
required to be maintained by paragraphs (n)(1) through (3) of this
section shall be in accordance with the provisions of 29 CFR 1910.1020.
1910.1027(n)(4)(i)

Within 15 days after a request, the employer shall make an employee's
medical records required to be kept by paragraph (n)(3) of this section
available for examination and copying to the subject employee, to
designated representatives, to anyone having the specific written
consent of the subject employee, and after the employee's death or
incapacitation, to the employee's family members.
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Employee observation. The employer shall provide affected employees
or their designated representatives an opportunity to observe any
monitoring of employee exposure to cadmium.

1910.1027(0)(2)

Observation procedures. When observation of monitoring requires
entry into an area where the use of protective clothing or equipment is
required, the employer shall provide the observer with that clothing
and equipment and shall assure that the observer uses such clothing
and equipment and complies with all other applicable safety and health
procedures.
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1910.1027(p)

Dates—

1910.1027(p)(1)

FEffective date. This section shall become effective December 14, 1992.

1910.1027(p)(2)

Start-up dates. All obligations of this section commence on the effective
date except as follows:

1910.1027(p)(2)Q)

Exposure monitoring. Except for small businesses (nineteen (19) or
fewer employees), initial monitoring required by paragraph (d)(2) of
this section shall be completed as soon as possible and in any event no
later than 60 days after the effective date of this standard. For small
businesses, initial monitoring required by paragraph (d)(2) of this
section shall be completed as soon as possible and in any event no later
than 120 days after the effective date of this standard.

1910.1027(p)(2)(i1)

Regulated areas. Except for small business, defined under paragraph
(p)(2)@) of this section, regulated areas required to be established by
paragraph (e) of this section shall be set up as soon as possible after the
results of exposure monitoring are known and in any event no later
than 90 days after the effective date of this section. For small
businesses, regulated areas required to be established by paragraph (e)
of this section shall be set up as soon as possible after the results of
exposure monitoring are known and in any event no later than 150
days after the effective date of this section.

1910.1027(p)(2)(ii)

1910. 1027 (p)
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1910. 1027 (p) (2) (iii)
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Respiratory protection. Except for small businesses, defined under
paragraph (p)(2)() of this section, respiratory protection required by
paragraph (g) of this section shall be provided as soon as possible and
in any event no later than 90 days after the effective date of this
section. For small businesses, respiratory protection required by
paragraph (g) of this section shall be provided as soon as possible and
in any event no later than 150 days after the effective date of this
section.

1910.1027(p)(2)(iv)

Compliance program. Written compliance programs required by
paragraph (f)(2) of this section shall be completed and available for
inspection and copying as soon as possible and in any event no later
than 1 year after the effective date of this section.

1910.1027()(2)(v)

Methods of compliance. The engineering controls required by
paragraph ()(1) of this section shall be implemented as soon as possible
and in any event no later than two (2) years after the effective date of
this section. Work practice controls shall be implemented as soon as
possible. Work practice controls that are directly related to engineering
controls to be implemented in accordance with the compliance plan
shall be implemented as soon as possible after such engineering
controls are implemented.

1910.1027(p)(2)(vi)

Hygiene and lunchroom facilities.

1910.1027(p)(2)(vi)(A)

Handwashing facilities, permanent or temporary, shall be provided in
accordance with 29 CFR 1910.141 (d)(1) and (2) as soon as possible and
in any event no later than 60 days after the effective date of this
section.

1910.1027(p)(2)(vi)(B)

Change rooms, showers, and lunchroom facilities shall be completed as
soon as possible and in any event no later than 1 year after the
effective date of this section.

1910.1027(p)(2)(vii)

Employee information and training. Except for small businesses,
defined under paragraph (p)(2)(i) of this section, employee information
and training required by paragraph (m)(4) of this section shall be
provided as soon as possible and in any event no later than 90 days
after the effective date of this standard. For small businesses, employee
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information and training required by paragraph (m)(4) of this standard
shall be provided as soon as possible and in any event no later than 180
days after the effective date of this standard.

1910.1027(p)(2)(viii)

Medical surveillance. Except for small businesses, defined under
paragraph (p)(2)(d) of this section, initial medical examinations
required by paragraph (1) of this section shall be provided as soon as
possible and in any event no later than 90 days after the effective date
of this standard. For small businesses, initial medical examinations
required by paragraph (1) of this section shall be provided as soon as
possible and in any event no later than 180 days after the effective date
of this standard.

1910.1027(q)

Appendices. Except where portions of appendices A, B, D, E, and F to
this section are expressly incorporated in requirements of this section,
these appendices are purely informational and are not intended to
create any additional obligations not otherwise imposed or to detract
from any existing obligations.

[57 FR 42389, Sept. 14, 1992, as amended at 57 FR 49272, Oct. 30,
1992; 58 FR 21781, Apr. 23, 1993; 61 FR 5508, Feb. 13, 1996; 63 FR
1288, Jan. 8, 1998; 70 FR 1142, Jan. 5, 2005; 71 FR 16672, 16673, Apr.
3, 2006; 71 FR 50189, Aug. 24, 2006; 73 FR 75585, Dec. 12, 2008; 76 FR
33608, June 8, 2011; 77 FR 17781, Mar. 26, 2012; 84 FR 21477, May
14, 2019; 85 FR 8732, Feb. 18. 2020]
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