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Subchapter 4. Construction Safety Orders
Article 4. Dusts, Fumes, Mists, Vapors, and Gases

Amend Section 1532.1 as follows:
§1532.1. Lead.

(a) Scope. This section applies to all construction work where an employee may be occupationally
exposed to lead. All construction work excluded from coverage in the general industry standard for lead
by section 5198(a)(2) is covered by this standard. Construction work is defined as work for construction,
alteration and/or repair, including painting and decorating. It includes but is not limited to the following:
(1) Demolition or salvage of structures where lead or materials containing lead are present;

(2) Removal or encapsulation of materials containing lead;

(3) New construction, alteration, repair, or renovation of structures, substrates, or portions thereof, that
contain lead, or materials containing lead;

(4) Installation of products containing lead;
(5) Lead contamination/emergency cleanup;

(6) Transportation, disposal, storage, or containment of lead or materials containing lead on the site or
location at which construction activities are performed;; and

(7) Maintenance operations associated with the construction activities described in this subsection.
(b) Definitions.

Action level means employee exposure, without regard to the use of respirators, to an airborne
concentration of lead of 230 micrograms per cubic meter of air (2 30ug/m?3) calculated as an 8-hour
time-weighted average (TWA).

Altering or disturbing means subjecting to a process that may result in the release of lead dust, lead
mist, lead fume, or other lead particles. Such processes include, but are not limited to, welding, torch
cutting, brazing, torch soldering, melting, pouring, spraying, cutting, shredding, crushing, baling,
grinding, polishing, machining, drilling, scraping, sanding, abrading, sweeping, raking, and shoveling.
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Blood lead level means the concentration of lead measured in whole blood, expressed as micrograms
per deciliter (ug/dl) of whole blood.

Chief means the Chief of the Division of Occupational Safety and Health or designee.

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.

Lead means metallic lead, all inorganic lead compounds, and organic lead soaps. Excluded from this
definition are all other organic lead compounds.

Level 1 trigger task means a task listed in subsection (d)(2)(A), which, until an exposure assessment as
required in subsection (d) is completed, is presumed to result in employee exposure above the
permissible exposure limit (PEL), but not greater than 10 times the PEL.

Level 2 trigger task means a task listed in subsection (d)(2)(C), which, until an exposure assessment as
required in subsection (d) is completed, is presumed to result in employee exposure above 10 times the
PEL, but not greater than 50 times the PEL.

Level 3 trigger task means a task listed in subsection (d)(2)(D), which, until an exposure assessment as
required in subsection (d) is completed, is presumed to result in employee exposure above 50 times the
PEL.

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

Supervisor means one who is capable of identifying existing and predictable lead hazards in the
surroundings or working conditions and who has authorization to take prompt corrective measures to
eliminate them. Supervisors shall be trained, as required by this section, and, when required, be
certified consistent with subsection (/)(3).

Trigger task — not listed means a task described in subsection (d)(2)(B), which, until an exposure
assessment as required in subsection (d) is completed, is presumed to result in employee exposure
above the PEL.

(c) Permissible exposure limit (PEL).

(1) The employer shall assureensure that no employee is exposed to an airborne concentration of lead
at-concentrations greater than 10fifty micrograms per cubic meter of air (10 50 pg/m?) calculated as
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averaged-over an 8-hour time-weighted average (TWA)peried. The 8-hour TWA shall be calculated in
accordance with the appendix to section 5155.

ExCePTION: Until [OAL insert five years from effective date here], no employee conducting abrasive
blasting shall be exposed to an airborne concentration of lead greater than 25 micrograms per cubic
meter of air (25 ug/m?3), calculated as an eight-hour time-weighted average (TWA).

{3} When respirators are used to limit employee exposure as required under subsection (c) and all the
requirements of subsections (e)(1) and (f) have been met, employee exposure may be considered to be
at the level provided by the protection factor of the respirator for those periods the respirator is worn.
Those periods may be averaged with exposure levels during periods when respirators are not worn to
determine the employee's daily TWA exposure.

(d) Exposure assessment.
(1) General.

(A) Each employer who has a workplace or operation covered by this standard shall initially determine if
any employee may be exposed to lead at or above the action level.

(B) For the purposes of subsection (d), employee exposure is that exposure which would occur if the
employee were not using a respirator.

(C) With the exception of monitoring under subsection (d)(3), where monitoring is required under this
section, the employer shall collect personal samples representative of a full shift including at least one
sample for each job classification in each work area either for each shift or for the shift with the highest

exposure level.

(D) Full shift personal samples shall be representative of the monitored employee's regular, daily
exposure to lead.

(2) Protection of employees duringprior to assessment of exposure.
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(A) Level 1 trigger tasks. With respect to the level 1 trigger taskslead-related-tasks listed in subsection
(d)(2)(A), where lead is present, until the employer performs an employee exposure assessment as
required in subsection (d) and documents that the employee performing any of the listed tasks is not
exposed above the PEL, the employer shall treat the employee as if the employee were exposed above
the PEL, and not in excess of ten (10) times the PEL, and shall implement empleyee-protective
measdresinterim protection as prescribed in subsection (d)(2)(E). The tasks covered by this requirement
are:;, 3\ where lead-containing coatings or paint are present: manual demolition of structures (e.g.,

dry wall), manual scrapingmandal-sanding; and heat gun applications; and-powertootcleaning-with
dustcollection-systems:.
) s I ith lead-bai

(B) Trigger tasks — not listed. In addition, with regard to tasks not listed in subsection (d)(2)(A), where
the employer has any reasons to believe that an employee performing the task may be exposed to lead
in excess of the PEL, until the employer performs an employee exposure assessment as required by
subsection (d) and documents that the employee's lead exposure is not above the PEL the employer
shall treat the employee as if the employee were exposed above the PEL and shall implement employee-
protective-measuresinterim protection as prescribed in subsection (d)(2)(E).

(C) Level 2 trigger tasks. With respect to the level 2 trigger tasks listed in this subsection (d)(2)(C), where
lead is present, until the employer performs an employee exposure assessment as required in
subsection (d), and documents that the employee performing any of the listed tasks is not exposed in
excess of 100500 pg/m3 (10 x PEL), the employer shall treat the employee as if the employee were
exposed to lead in excess of 100500 pg/m? and shall implement employeeprotective-measuresinterim
protection as prescribed in subsection (d)(2)(E). Where the employer does establish that the employee
is exposed to levels of lead below 100500 pg/m?, the employer may provide the exposed employee with
the appropriate respirator prescribed for such use at such lower exposures, in accordance with section
5144(d)(3)(A)1.Feblet-ofthis-section- The tasks covered by this requirement are:

1. Where lead-containing coatings or paint are present: manual sanding, Usinglead-containingrmortars

lead-burningand2: power tool cleaning, grinding, or sanding with dust collection systems.Wherelead

2. Spray painting with lead paint.

(D) Level 3 trigger tasks. With respect to the level 3 trigger tasks listed in this subsection (d)(2)(D)-efthis
section, where lead is present, until the employer performs an employee exposure assessment as
required in subsection (d) and documents that the employee performing any of the listed tasks is not
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exposed to lead in excess of 5002,500 pg/m? (50 x PEL), the employer shall treat the employee as if the
employee were exposed to lead in excess of 5002500 pug/m? and shall implement employeeprotective
rmeasdresinterim protection as prescribed in subsection (d)(2)(E). Where the employer does establish
that the employee is exposed to levels of lead below 5002;500 pg/m?3, the employer may provide the
exposed employee with the appropriate respirator prescribed for use at such lower exposures, in
accordance with section 5144(d)(3)(A)1.Fable-t-ofthis-section- Interim protection as
deseribedprescribed in this-subsection (d)(2)(E) is required wherelead-containingcoatings-orpaintare
present-on-structures when performing any of the following tasks:

1. Using lead-containing mortar orAbrasive-blasting;2: lead burningwelding,.

32. Where lead-containing coatings or paint are present:

a. Rivet bustingCutting-and.

4b. Power tool cleaning, grinding or sanding without dust collection systemsFereh-buraing.

c. Cleanup activities where dry expendable abrasives are used.

d. Abrasive blasting enclosure movement and removal.

e. Abrasive blasting.

f. Welding.

g. Torch cutting.

h. Torch burning.

(E) Until the employer performs an employee exposure assessment as required under subsection (d) and
determines actual employee exposure, the employer shall provide to employees performing the trigger
tasks as described in subsections (d)(2)(A), (d)(2)(B), (d)(2)(C) and (d)(2)(D) with interim protection as
follows:

1. Appropriate respiratory protection in accordance with subsection (f)-;

2. Appropriate personal protective clothing and equipment in accordance with subsection (g)-;

3. Change areas in accordance with subsection (i)(2)-;
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4. Hand-washing-facilities-in-accordance-with-subsection{i}{5)-Shower facilities in accordance with

subsection (i)(3), for employees performing level 3 trigger tasks listed in subsection (d)(2)(D);

5. Eating facilities or eating areas in accordance with subsection (i)(4);

6. Regulated areas in accordance with subsection (i)(6);

7. Limiting the maximum amount of time an employee can conduct dry abrasive blasting to 5 hours per
day, except that after [OAL insert five years from the effective date here] the amount of time shall be
similarly limited to 2 hours per day;

85. Medical surveillanceBielegicalmenitering in accordance with subsections (j)(1)(A) and (j)(1)(B)+e

6h of-btood-san sand-anabys 5, and

96. Training as

required under subsecti i i ;
oMt ationtrainingasreguired-undersub o —regardinguse-of respi > and

training in accordance with section 1510, Safety Instructions for Employees.
(3) Basis of initial determination.

(A) Except as provided under subsections (d)(3)(C) and (d)(3)(D) the employer shall monitor employee
exposures and shall base initial determinations on the employee exposure monitoring results and any of
the following, relevant considerations:

1. Any information, observations, or calculations which would indicate employee exposure to lead;
2. Any previous measurements of airborne lead; and
3. Any employee complaints of symptoms which may be attributable to exposure to lead.

(B) Monitoring for the initial determination where performed may be limited to a representative sample
of the exposed employees who the employer reasonably believes are exposed to the greatest airborne
concentrations of lead in the workplace.

(C) Where the employer has previously monitored for lead exposures, and the data were obtained
within the past 12 months during work operations conducted under workplace conditions closely
resembling the processes, type of material, control methods, work practices, and environmental
conditions used and prevailing in the employer's current operations, the employer may rely on such
earlier monitoring results to satisfy the requirements of subsections (d)(3)(A) and (d)(6) if the sampling
and analytical methods meet the accuracy and confidence levels of subsection (d)(9).
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(D) Where the employer has objective data, demonstrating that a particular product or material
containing lead or a specific process, operation or activity involving lead cannot result in employee
exposure to lead at or above the action level during processing, use, or handling, the employer may rely
upon such data instead of implementing initial monitoring.

1. The employer shall establish and maintain an accurate record documenting the nature and relevance
of objective data as specified in subsection (n)(47), where used in assessing employee exposure in lieu of
exposure monitoring.

2. Objective data, as described in subsection (d)(3)(D), is not permitted to be used for exposure
assessment in connection with trigger tasks listed in subsection (d)(2).

3. Objective data for surface coatings and materials that contain lead shall meet the following
methodology:

a. Lead analysis shall be performed for each unique surface coating and material that may constitute a
health hazard to employees engaged in activities within the scope of this section and;

b. Analysis of surface coatings and materials shall be performed in a manner that meets the
requirements of subsection (d)(9) and shall be recorded, as described in subsection (n)(47).;

(4) Positive initial determination and initial monitoring.

(A) Where a determination conducted under subsections (d)(1), (2) and (3) shows the possibility of any
employee exposure at or above the action level the employer shall conduct monitoring which is
representative of the exposure for each employee in the workplace who is exposed to lead.

(B) Where the employer has previously monitored for lead exposure, and the data were obtained within
the past 12 months during work operations conducted under workplace conditions closely resembling
the processes, type of material, control methods, work practices, and environmental conditions used
and prevailing in the employer's current operations, the employer may rely on such earlier monitoring
results to satisfy the requirements of subsection (d)(4)(A) if the sampling and analytical methods meet
the accuracy and confidence levels of subsection (d)(9).

(C) Objective data for an initial assessment that demonstrate surface coating or material that contain
lead at concentrations equal to or exceeding 0.06% lead dry weight (600 ppm) demonstrate the
presence of lead surface coatings or material that may constitute a health hazard to employees engaged
in lead-related construction work. The lead concentration of paint or materials is based on the lead
content in the nonvolatile components of the surface coating or material such as paint. Objective data
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as described in this subsection are not permitted to be used in lieu of exposure assessment in
connection with lead-relatedtrigger tasks listed in subsection (d)(2).

(5) Negative initial determination.

(A) Where a determination, conducted under subsections (d)(1), (2), and (3) is made that no employee is
exposed to airborne concentrations of lead at or above the action level the employer shall make a
written record of such determination. The record shall include at least the information specified in
subsection (d)(3)(A) and shall also include the date of determination, location within the worksite, and
the name and another unique identifier (such as date of birth or employee identification numberseeial

security-rumber) of each employee monitored.

(B) Objective data that meet the requirements of subsection (n)(47) for an initial assessment that
demonstrate surface coating or material that contain lead at concentrations less than 0.06% lead dry
weight (600 ppm) are sufficient to establish a negative determination. The lead concentration of surface
coatings or materials is based on the lead content in the nonvolatile components of the surface coating
or material such as paint. Objective data as described in this subsection are not permitted to be used in
lieu of exposure assessment in connection with lead-relatedtrigger tasks listed in subsection (d)(2).

(6) Frequency.

(A) If the initial determination reveals employee exposure to be below the action level, further exposure
determination need not be repeated except as otherwise provided in subsection (d)(7).

(B) If the initial determination or subsequent determination reveals employee exposure to be at or
above the action level but below 30 ug/m3as an 8-hour TWA, the employer shall perform monitoring at
least every 12 months. The employer shall continue monitoring at the required frequency until at least
two consecutive measurements, taken at least 7 days apart, are below the action level, at which time
the employer may discontinue monitoring except as otherwise provided in subsection (d)(7).

(CB) If the initial determination or subsequent determination reveals employee exposure to be at or
above 30 ug/m?3 as an 8-hour TWAthe-actionlevel but at or below 50 pug/m? as an 8-hour TWAthePEL,
the employer shall perform monitoring in-accordance-with-this-subsection-at least every 6 months. The
employer shall continue monitoring at the required frequency until at least two consecutive
measurements, taken at least 7 days apart, are below 30 pug/m3as an 8-hour TWAtheactionlevel. at
which-time Subsequent monltorlng shaII conform with the applicable provisions of subsection (d)(6)(B),
ree except as otherwise provided in subsection
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(D€) If the initial determination or subsequent determination reveals that employee exposure is above
50 pug/m3as an 8-hour TWAthePEL, the employer shall perform monitoring quarterly. The employer
shall continue monitoring at the required frequency until at least two consecutive measurements, taken
at least 7 days apart, are at or below 50 ug/m?3as an 8-hour TWAthePEL butatorabeve the actionlevel,
at which time the employer shall repeat monitoring ferthat-employee-at the frequency specified in
subsection (d)(6)(B) or (C), as appropriate, based on the monitoring results, except as otherwise
provided in subsection (d)(7). Fhe-employershallcontinuemonitoringattherequired-frequency

(7) Additional exposure assessments. Whenever there has been a change of equipment, process,
control, personnel or a new task has been initiated that may result in additional employees being
exposed to lead at or above the action level or may result in employees already exposed at or above the
action level being exposed above the PEL, the employer shall conduct additional monitoring in
accordance with this subsection.

(8) Employee notification.

(A) Within 5 working days after completion of the exposure assessment the employer shall notify each
employee in writing of the results which represent that employee's exposure.

(B) Whenever the results indicate that the representative employee exposure, without regard to
respirators, is at or above the PEL the employer shall include in the written notice a statement that the
employees exposure was at or above that level and a description of the corrective action taken or to be
taken to reduce exposure to below that level.

(9) “Accuracy of measurement=. The employer shall use a method of monitoring and analysis which has
an accuracy (to a confidence level of 95%) of not less than plus or minus 2025 percent for airborne
concentrations of lead equal to or greater than 230 pg/m?3. Methods for the determination of lead
concentrations of surface coatings and material shall be determined by methods which have an accuracy
(to a confidence level of 95 percent) of not less than plus or minus 2025 percent at 0.06% lead dry
weight (600 ppm).

(e) Methods of compliance.
(1) Engineering and work practice controls.

(A) General. The employer shall implement engineering and work practice controls, including
administrative controls, to reduce and maintain employee exposure to lead to or below the permissible
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exposure limit, to the extent that such controls are feasible. Wherever all feasible engineering and work
practices controls that can be instituted are not sufficient to reduce employee exposure to or below the
permissible exposure limit prescribed in subsection (c), the employer shall nonetheless use them to
reduce employee exposure to the lowest feasible level and shall supplement them by the use of
respiratory protection that complies with the requirements of subsection (f).

(2) Compliance program.

(A) Prior to commencement of the job, each employer shall establish and implement a written
compliance program to achieve compliance with subsection (c).

(B) Written plans for these compliance programs shall include at least the following:

1. A description of each activity in which lead is emitted; e.g. equipment used, material involved,
controls in place, crew size, employee job responsibilities, operating procedures and maintenance
practices;

2. A description of the specific means that will be employed to achieve compliance and, where
engineering controls are required, engineering plans and studies used to determine methods selected
for controlling exposure to lead;

3. Areport of theany engineering and work practice controls considered in meeting the PEL but not
implemented due to infeasibility, that includes an explanation of how each was determined to be

infeasibletechnology-considered-in-meeting the PEL;

4. Air monitoring data which documents the source of lead emissions;

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

6. A work practice program which includes items required under subsections (g), (h) and (i) and
incorporates other relevant work practices such as those specified in subsection (e)(5);

7. An administrative control schedule required by subsection (e)(4), if applicable;

8. A description of arrangements made among contractors on multi-contractor sites with respect to
informing affected employees of potential exposure to lead and of regulated areas;-

9. Other relevant information.
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(C) The compliance program shall provide for frequent and regular inspections of job sites, regulated
areas, materials, and equipment to be made by a supervisor.

(D) Written programs shall be submitted upon request to any affected employee or authorized
employee representatives, to the Chief and NIOSH, and shall be available at the worksite for
examination and copying by the Chief and NIOSH.

(E) Written programs shall be revised and updated at least every 6 months to reflect the current status
of the program. The revisions and updates shall be documented in writing, in accordance with
subsection (n)(2).

(3) Mechanical ventilation. When ventilation is used to control lead exposure, the employer shall
evaluate the mechanical performance of the system in controlling exposure as necessary to maintain its
effectiveness.

(4) Administrative controls. If administrative controls are used as a means of reducing employees’ TWA
exposure to lead, the employer shall establish and implement a written job rotation schedule whiehthat
includes:

(A) Name and another unique identifier (such as date of birth or employee e+identification number) of
each affected employee;

(B) Duration and exposure levels at each job or work station where each affected employee is located;
and

(C) Any other information which may be useful in assessing the reliability of administrative controls to
reduce exposure to lead.

(5) The employer shall ensure that, to the extent relevant, employees follow good work practices such
as described in Appendix B of this section.

(f) Respiratory protection.

(1) General. For employees who use respirators required by this section, the employer must provide
respirators that comply with the requirements of this subsection. Respirators must be used during:

(A) Periods when an employee's exposure to lead exceeds the PEL;

(B) Work operations for which engineering controls and work practices are not sufficient to reduce
exposures to or below the PEL,;
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(C) Periods when an employee requests a respirator; and

(D) Periods when respirators are required to provide interim protection for employees while they
perform the-eperatienstrigger tasks speeifieddescribed in subsection (d)(2).

(2) Respirator program.

(A) An employer must implement a respiratory protection program in accordance with section 5144(b)

{except{dia}e) through (m), except section 5144(d)(1)(C).

(B) If an employee exhibits breathing difficulty during fit testing or respirator use, the employer must
provide the employee with a medical examination in accordance with subsection (j)(3)(A)2. to
determine if the employee can use a respirator while performing the required duties.

(3) Respirator selection.
(A) The employer shall select, and provide to employees, the appropriate respirator or combination of

respirators specified in sSection 5144(d)(3)(A)1. Employers shall not select or use filtering facepiece
respirators for protection against lead.

(B) The employer shall provide a powered, air-purifying respirator in lieu of the respirator specified in
sSection 5144(d)(3)(A)1. whenever:

1. An employee chooses to use this type of respirator; and

2. This respirator will provide adequate protection to the employee.

(C) The employer shall provide employees with a full facepiece respirator instead of a half mask
respirator for protection against lead aerosols that may cause eye or skin irritation at the use

concentrations.

(D) The employer shall provide HEPA filters for powered air-purifying respirators and N-100, R-100, or P-
100 filters for non-powered air-purifying respirators.

(g) Protective work clothing and equipment.
(1) Provision and use. Where an employee is exposed to lead above the PEL without regard to the use of

respirators, where employees are exposed to lead compounds which may cause skin or eye irritation
(e.g. lead arsenate, lead azide), and as interim protection for employees performing trigger tasks as
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specifieddescribed in subsection (d)(2), the employer shall, in accordance with GISO Article 10, provide
at no cost to the employee and assureensure that the employee uses appropriate protective work
clothing and equipment that prevents contamination of the employee and the employee's garments
such as, but not limited to:

(A) Coveralls or similar full-body work clothing;

(B) Gloves, hats, and shoes or disposable shoe coverlets; and

(C) Face shields, vented goggles, or other appropriate protective equipment which-complieswith-section
1516.

(2) Cleaning and replacement.

(A) The employer shall provide the protective clothing required in subsection (g)(1) in a clean and dry
condition at least weekly, and daily to employees whose exposure levels without regard to a respirator
are over 30 200ug/m3 of lead as an 8-hour TWA.

(B) The employer shall provide for the cleaning, laundering, and disposal of protective clothing and
equipment required by subsection (g)(1).

(C) The employer shall repair or replace required protective clothing and equipment as needed to
maintain their effectiveness.

(D) The employer shall assureensure that all protective clothing is removed at the completion of a work
shift, only in change areas provided for that purpose, as prescribed in subsection (i)(2).

(E) The employer shall assureensure that contaminated protective clothing which is to be cleaned,
laundered, or disposed of, is placed in a closed container in the change area which prevents dispersion
of lead outside the container.

(F) The employer shall inform in writing any person who cleans or launders protective clothing or
equipment of the potentially harmful effects of exposure to lead.

(G) = The employer shall assureensure that the containers of contaminated protective clothing and
equipment required by subsection (g)(2)(E) of this section are labeled as follows:

DANGER: CLOTHING AND EQUIPMENT CONTAMINATED WITH LEAD, MAY DAMAGE FERTILITY OR THE

UNBORN CHILD. CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM. DO NOT EAT, DRINK OR SMOKE
WHEN HANDLING. DO NOT REMOVE DUST BY BLOWING OR SHAKING. DISPOSE OF LEAD
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CONTAMINATED WASH WATER IN ACCORDANCE WITH APPLICABLE LOCAL, STATE, OR FEDERAL
REGULATIONS.

(H) The employer shall prohibit the removal of lead from protective clothing or equipment by blowing,
shaking, or any other means which disperses lead into the air.

(h) Housekeeping.
(1) All surfaces shall be maintained as free as practicable of accumulations of lead.

(2) Floors Elean-up-of-fleers and other surfaces where lead accumulates shall_be cleaned, wherever
possible, be-eleaned by vacuuming or by other methods that minimize the likelihood of lead becoming
airborne.

(3) Shoveling, dry or wet sweeping, and brushing shallmay not be used enly-whereunless the employer
can demonstrate that vacuuming or other equally effective methods have been tried and found not to
be effective.

(4) Where vacuuming methods are selected, the vacuums shall be equipped with HEPA filters and used
and emptied in a manner which minimizes the reentry of lead into the workplace.

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

(i) Hygiene facilities, practices and regulated areas.

(1) General hygiene.

(A) The employer shall assureensure that in areas where employees are exposed to lead-abeve-thePEL

witheutregard-to-the-use-ofrespiraters, food or beverage is not present or consumed, tobacco products

are not present or used, and cosmetics are not applied.
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(B) For all employees exposed to lead, the employer shall provide an adequate humber of washing
facilities, or lavatories, and special cleansing compounds, in accordance with the provisions of section

1527(a).

(C) The employer shall ensure that employees exposed to lead wash their hands, exposed arms, and face
prior to entering eating areas, eating, drinking, smoking or applying cosmetics, and at the end of their
shift.

(2) Change areas.

(A) The employer shall provide clean change areas for employees whose airborne exposure to lead is
above the PEL without regard to the use of respirators, and as interim protection for employees
performing trigger tasks as-speecifieddescribed in subsection (d)(2)witheutregard-to-the-use-of
respiraters.

(B) The employers shall assureensure that change areas are equipped with separate storage facilities for
protective work clothing and equipment, and for street clothes, which prevent cross-contamination.

(C) The employer shall assureensure that employees do not leave the workplace wearing any protective
clothing or equipment that is required to be worn during the work shift.

(3) Showers.
(A) The employer shall provide shower facilitieswhere-feasible; for use by employees whose airborne

exposure to lead is above the PEL, without regard to the use of respirators, and as interim protection for
employees performing level 3 trigger tasks listed in subsection (d)(2)(D).

(B) The employer shall ensure that required shower facilities comply with section 3366(f).

(CB) The employer shall assureensure, where shower facilities are availablerequired, that employees
shower at the end of the work shift and shall provide an adequate supply of cleansing agents and towels
for use by affected employees.

(4) Eating facilities.

(A) The employer shall provide readily accessible lunchroom facilities or eating areas for employees
whose airborne exposure to lead is above the PEL, without regard to the use of respirators, and as
interim protection for employees performing trigger tasks described in subsection (d)(2).

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 16 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

(BB) The employer shall assureensure that employees do not enter lunchroom facilities or eating areas
with protective work clothing or equipment unless surface lead dust has been removed by HEPA
vacuuming, downdraft booth, or other cleaning method that limits dispersion of lead dust.

(5) HandWashingCleaning of hygiene facilities. The employer shall establish, implement and maintain
effective written methods and schedules to maintain the cleanliness of drinking and washing facilities,
change rooms, showers, lunchrooms, and eating areas required by this subsection.

(6) Regulated Aareas.

(A) Employers shall establish regulated areas, where unless the employer can demonstrate that they are
not feasible, for work areas where employees are exposed to lead at-erabove the PEL without regard to
the use of respirators, and as interim protection for employees erperforming thetrigger tasks described
in subsection (d)(2).

(B) Regulated areas shall be posted with signs as described in subsection (m)(12).
(C) Employers shall restrict access to the regulated area to employees authorized by the supervisor, to
representatives of affected employees, as described in subsection (o) and to persons authorized by the

Chief or NIOSH.

(D) Each employee authorized to enter the regulated area shall be provided with and be required to
wear protective equipment required by subsections (f) and (g).

(j) Medical surveillance.

(1) General.
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(A) The employer shall make available initial blood lead testingmedical-surveillance to employees:

1. Prior to assignmenteceupationally-exposed-enany-day to leadwork where exposure to lead is or is
reasonably expected to be at or above the action IeveI— and MaJ—med-mal—suwei-l-Lmqee—eensm-s—ef

2. As interim protection, prior to performing trigger tasks described in subsection (d)(2), unless a

negative initial determination has been made as described in subsection (d)(5).

(B) The employer shall institute a medical surveillance program in accordance with subsect|ons (j)(2) and

(i)(3) yees-w :
rmore-than30-daysinany-conseeutive 12-meonths;:

1. For all employees who are or may be exposed to lead at or above the action level; and

EXCEPTION: Medical surveillance is not required for an employee who is not exposed to lead at or
above the action level for 10 or more days in any 12 consecutive months, and who is not exposed on
any day at or above 100 pg/m3as an 8-hour TWA, without regard to respirator use.

2. As interim protection, for all employees who perform trigger tasks described in subsection (d)(2).

EXCEPTION 1: Medical surveillance is not required where a negative initial determination has been
made in accordance with subsection (d)(5).

EXCEPTION 2: Medical surveillance is not required for an employee who only performs level 1 trigger
tasks and who does not perform these level 1 trigger tasks for 10 or more days in any 12 consecutive
months.

(C) The employer shall assureensure that all medical examinations and procedures are performed by or
under the supervision of a licensed physician.

(D) The employer shall make available the required medical surveillance including multiple physician
review under subsection (j)(3)(C) without cost to employees and at a reasonable time and place.

(E) The employer shall provide complete employee identification information to the licensed healthcare
provider who performs any services covered under subsections (j)(2) and (j)(3). The employer shall
instruct the healthcare provider ordering blood lead tests to provide the analyzing laboratory with the
employee identification information. Identification information includes:

1. Employee name, date of birth, address, and phone number; and
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2. Employer name, address, and phone number.

(2) Blood lead testingBiologicalmenitoring.

(A) Blood lead testing scheduleand-ZPPlevel sampling-and-analysis. The employer shall make available

biologicalmonitoring-in-the-form-of blood lead testingsampling-and-analysisferleadandzine
proteperphyrindevels to each employee covered under subsections (j)(1)(A) ardor (B) on the following

schedule:

1. For each employee covered under subsection (j)(1)(B), initially in accordance with subsection (j)(1)(A),
and then at least every 2 months for the first 6 months after initial placement, and then every 6 months
thereafter;

2. For each employee covered under subsection (j)(1)(B), at least every 2 months for the first 6 months
after a change in task resulting in or likely to result in higher exposure to lead, and then every 6 months
thereafter;

23. ForAt least every two months for each employee eevered-undersubsections{jH{aHA}-o{B}whose
last bloed-samplingand-analysisindicateda-blood lead level was at or above 1040 pg/dl but below 20

ug/dl-atteast-every-two-menths. This frequency shall continue until two consecutive blood |lead
levelssamples-and-analyses, taken at least 30 days apart, are-indicate-a-bloedlead-ltevel-below 1040

ug/dl; and

34. At least monthly fFer each employee whose last blood lead level was at or above 20 pg/dl, and
during the removal period of each employee who is removed from exposure to lead due to an elevated

blood lead level ateast-monthly-during-theremovalperiod;:

5. At least monthly, as interim protection in accordance with subsection (d)(2)(E), for each employee
performing a level 3 trigger task as listed in subsection (d)(2)(D), including a blood test taken within 3
days after discontinuing all level 3 trigger task work; and

6. At least monthly for each employee whose airborne exposure is above 500 pg/m? as an 8-hour TWA,
without regard to the use of respirators, including a blood test taken within 3 days after discontinuing all

work associated with airborne exposure above 500 pg/m?3as an 8-hour TWA.
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(BE) Accuracy of blood lead testinglevelsampling-and-analysis. Blood lead testinglevelsamplingand

analysis provided pursuant to this section shall include analysis by a Clinical Laboratory Improvement
Amendments (CLIA)-approved laboratory (under the federal CLIA regulations, 42 CFR Part 493).have-an

ohihidancedaval o a¥a' an VIt d a¥Tala aYallaatla aVal ant or 6-1o/ld AL nave
S a v/ O S, A SO0 d S oo E87 6 W \

(CB) Employer notification to the Eemployee-netification. 3= Within five working days after the receipt of
blood lead testbielegicalmenitoring results, the employer shall notify each employee in writing:

1. oOf that employee’shis-erher blood lead level; and

2. That the standard requires the employer to make medical examinations and consultations available to
employees exposed at or above the action level, and as interim protection, to employees performing
trigger tasks, unless an employee’s exposure or work is covered by the exceptions in 1532.1(j)(1)(B).
When they are required, the employer must make medical examinations and consultations available as
soon as possible, upon notification by an employee either that the employee has developed signs or
symptoms commonly associated with lead intoxication, that the employee desires medical advice
concerning the effects of current or past exposure to lead on the employee's ability to procreate a
healthy child, or that the employee has demonstrated difficulty breathing during a respirator fit test or

during use; and

32. The-employershalbnotify-each-employee-whose bloedleadlevelsat orabove 40-pg/dHThat the
standard requires temporary medical removal with Medical Removal Protection benefits when an
employee's blood lead level is at or above 30 ug/dl, the last two monthly blood lead levels are at or
above 20 pg/dl, or the average of the results of all blood lead tests conducted in the last 6 months is at
or above 20 ug/dl, as provided for in is-aterabeve the numericalcriterionformedicalremovalunder
subsection (k)(1)(A).

(D) Physician’s notification to the employee. The employer shall ensure that the physician who orders
the blood test explains the findings of the blood lead test and notifies the employee of the following:

1. The results of the blood lead test;

2. Any recommended follow-up blood lead testing in accordance with subsection (j)(2)(A) and the timing
of that recommended blood lead testing; and

3. If the employee’s blood lead level is 20 pg/dl or greater, the recommendation that the employee
undergo a medical examination by a physician if the employee has not had a lead-specific medical exam
in the preceding 12 months.

(E) Elevated blood lead level response.
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1. Whenever an employee has a blood lead level at or above 10 ug/dl, the employer shall establish and
implement a written elevated blood lead level response plan for that employee which describes specific
means that will be used to reduce and maintain the employee’s blood lead level below 10 pg/dl.

2. Training and instruction shall be provided as needed for an employee who has a blood lead level at or
above 10 pg/dl, to correct any employee work practices identified in the elevated blood lead level
response plan established for that employee under subsection (j)(2)(E)1.

(3) Medical examinations and consultations.

(A) Frequency. The employer shall make available medical examinations and consultations to each
employee covered under subsection (j)(1)(B) on the following schedule:

1. As soon as possible for each employee for whom a blood lead test result of 20 pg/dl or greater is
received, if no lead-specific medical examination was done for that employee in the preceding 12
months, and aAt least annually thereafter until the employee’s blood lead level is belowfereach

indicated-a-bloodleadlevelatorabove 2040 pg/dl;

2. Prior to assignment for each employee covered by subsection (j)(1)(B);

3. As soon as possible, upon notification by an employee either that the employee has developed signs
or symptoms commonly associated with lead intoxication, that the employee desires medical advice
concerning the effects of current or past exposure to lead on the employee's ability to procreate a
healthy child, that the employee is pregnant, or that the employee has demonstrated difficulty in
breathing during a respirator fitting-test or during use; and

34. As soon as possible, and then as medically appropriate, for each employee either removed from
exposure to lead due to elevated blood lead levels in compliance with the provisions of subsection

(k)(1)(A) a+isk-ofsustaining-materiampairmentto-health, or whose exposure to lead is otherwise

limited pursuant to a final medical determination_in compliance with the provisions of subsection

(k)(2)(B).

(B) Content. The content of medical examinations made available pursuant to subsection (j)(3)(A)2—3-

shall be-determined-by-an-examining phy A-ahd eguested-by-ahr-emptoyee,Sh Rerdae

a fartili NMadi Q

nclude the following elements:
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1. A detailed work history and a medical history, with particular attention to past lead exposure
(occupational and non-occupational), personal habits (smoking, hygiene), and past gastrointestinal,
hematologic, renal, cardiovascular, reproductive and neurological problems;

2. A thorough physical examination, with particular attention to teeth, gums, hematologic,
gastrointestinal, renal, cardiovascular, and neurological systems. If requested by an employee,
pregnancy testing or laboratory evaluation of male fertility shall be included. Pulmonary status should
be evaluated if respiratory protection will be used;

3. A blood pressure measurement;
4. A blood sample and analysis which determines:
a. Blood lead level;

b. Hemoglobin and hematocrit determinations, red cell indices, and examination of peripheral smear
morphology;

c. Zinc protoporphyrin for each employee whose last blood lead level was at or above 20 yg/dl;

d. Blood urea nitrogen; and,
e. Serum creatinine;
5. A routine urinalysis with microscopic examination; and

6. Any laboratory or other test relevant to lead exposure which the examining physician deems
necessary by sound medical practice.

(C) Multiple physician review mechanism.

1. If the employer selects the initial physician who conducts any medical examination or consultation
provided to an employee under this section, the employee may designate a second physician:

a. To review any findings, determinations or recommendations of the initial physician; and

b. To conduct such examinations, consultations, and laboratory tests as the second physician deems
necessary to facilitate this review.
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2. The employer shall promptly notify an employee of the right to seek a second medical opinion after
each occasion that an initial physician conducts a medical examination or consultation pursuant to this
section. The employer may condition its participation in, and payment for, the multiple physician review
mechanism upon the employee doing the following within fifteen (15) days after receipt of the
foregoing notification, or receipt of the initial physician's written opinion, whichever is later:

a. The employee informing the employer that he or she intends to seek a second medical opinion, and
b. The employee initiating steps to make an appointment with a second physician.

3. If the findings, determinations or recommendations of the second physician differ from those of the
initial physician, then the employer and the employee shall assureensure that efforts are made for the

two physicians to resolve any disagreement.

4. 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:

a. To review any findings, determinations or recommendations of the prior physicians; and

b. To conduct such examinations, consultations, laboratory tests and discussions with the prior
physicians as the third physician deems necessary to resolve the disagreement of the prior physicians.

5. The employer shall act consistent with the findings, determinations and recommendations of the
third physician, unless the employer and the employee reach an agreement which is otherwise
consistent with the recommendations of at least one of the three physicians.

(D) Information provided to examining and consulting physicians.

1. The employer shall provide an initial physician conducting a medical examination or consultation
under this section with the following information:

a. A copy of this regulation for lead including all Appendices;
b. A description of the affected employee's duties as they relate to the employee's exposure;

c. The employee's exposure level or anticipated exposure level to lead and to any other toxic substance
(if applicable);

d. A description of any personal protective equipment used or to be used;
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e. Prior blood lead test resultsdeterminations; and

f. All prior written medical opinions concerning the employee in the employer's possession or control;
and-

g. A copy of the written elevated blood lead level response plan for that employee as required by
subsection (j)(2)(E)1.

2. The employer shall provide the foregoing information to a second or third physician conducting a
medical examination or consultation under this section upon request either by the second or third
physician, or by the employee.

(E) Witten-medical-epinions:Physician’s written medical report for the employee.
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The employer shall ensure that the physician explains to the employee the results of the medical
examination and provides each employee with a written medical report within 30 days of each medical
examination performed. The written report shall contain:

1. The physician’s opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

2. Any recommended special protective measures to be provided to the employee, or recommended
limitations to be placed upon the employee’s exposure to lead;

3. Any recommended limitations upon the employee’s use of respirators, including a determination of
whether the employee should wear a powered air-purifying respirator instead of a non-powered air-
purifying respirator;

4. The employee’s blood lead test results;

5. Any recommended follow-up blood lead testing and medical examinations and the timing of each;
and

6. The physician’s opinion as to whether the employee has any health-related condition, occupational or
non-occupational, that dictates further medical examination or treatment.

(F) Physician’s written medical opinion for the employer.

1. The employer shall obtain a written medical opinion from the examining physician within 30 days of
the medical examination. The written opinion shall contain the following information:

a. The physician's opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

b. Any recommended special protective measures to be provided to the employee, or limitations to be
placed upon the employee's exposure to lead;

c. Any recommended limitation upon the employee's use of respirators, including a determination of
whether the employee can wear a powered air-purifying respirator if the physician determines that the
employee cannot wear a negative pressure respirator; and

d. The employee’s blood lead test results.
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2. The employer shall instruct the examining physician to not reveal either in the written opinion to the
employer, or in any other means of communication with the employer, findings, including laboratory
results, or diagnoses unrelated to the employee's occupational exposure to lead.

3. The employer shall ensure that the employee receives a copy of the physician’s written medical
opinion described in subsection (j)(3)(F)1. within 30 days of each medical examination performed.

(EG) Alternate physician determination mechanisms. The employer and an employee or authorized
employee representative may agree upon the use of any alternate physician determination mechanism
in lieu of the multiple physician review mechanism provided by subsection (j)(3)(C) so long as the
alternate mechanism is as expeditious and protective as the requirements contained in this subsection.

(4) Chelation.

(A) The employer shall assureensure that any person whom the employerhe/she retains, employs,
supervises or controls does not engage in prophylactic chelation of any employee at any time.

(B) If therapeutic or diagnostic chelation is to be performed by any person in subsection (j)(4)(A), the
employer shall assureensure that it be done under the supervision of a licensed physician in a clinical
setting with thorough and appropriate medical monitoring and that the employee is notified in writing
prior to its occurrence.

(k) Medical removal protection.
(1) Temporary medical removal and return of an employee.

(A) Temporary removal due to elevated blood lead level. The employer shall remove an employee from
work having an exposure to lead at or above the action level, involving a trigger task as described in
subsection (d)(2) and an exposure assessment as required in subsection (d) has not been completed, or
altering or disturbing any material containing lead at a concentration equal to or greater than 0.5% by
weight, on each occasion that:

1. The last aperiodicand-afollow-up blood leadsampling test conductedpursuantto-thissection
indicates that the employee's blood lead level is at or above 3058 pg/dl;

2. Effective [OAL insert 1 year from effective date here], the last two blood lead test results are at or

above 20 ug/dl; orand;
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3. Effective [OAL insert 1 year from effective date here], the average of the results of all blood lead tests
conducted in the last 6 months is at or above 20 pg/dl.

(B) Temporary removal due to a final medical determination.

1. The employer shall remove an employee from work having an exposure to lead at or above the action
level, involving a trigger task as described in subsection (d)(2) and an exposure assessment as required
in subsection (d) has not been completed, or altering or disturbing any material containing lead at a
concentration equal to or greater than 0.5% by weight, on each occasion that a final medical
determination results in a medical finding, determination, or opinion that the employee has a detected
health-relatedmedieal condition which places the employee’s health, including the ability to procreate a
healthy child, at increased risk of material impairment te-health-from exposure to lead.

2. For the purposes of this section, the phrase “final medical determination” means the written medical
opinion on the employee’s: health status by the examining physician or, where relevant, the outcome of
the multiple physician review mechanism or alternate medical determination mechanism used pursuant
to the medical surveillance provisions of this section.

3. Where a final medical determination results in any recommended special protective measures for an
employee, or limitations on an employee's exposure to lead, the employer shall implement and act
consistent with the recommendation.

(C) Return of the employee to former job status.

1. The employer shall return an employee to his or her former job status:

a. For an employee removed under the provisions of subsection (k)(1)(A),due-to-a-bloedleadtevelator

abeve-50pgfdl when two consecutive blood leadsampting tests, taken at least 30 days apart, both
indicate that the employee's blood lead level is below 1540ug/dl; and

b. For an employee removed due to a final medical determination, when a subsequent final medical
determination results in a medical finding, determination, or opinion that the employee no longer has a
detected health-relatedmedieat condition which places the employee’s health, including the ability to
procreate a healthy child, at increased risk of material impairment te-healthfrom exposure to lead.

2. For the purposes of this section, the requirement that an employer return an employee to his or her
former job status is not intended to expand upon or restrict any rights an employee has or would have
had, absent temporary medical removal, to a specific job classification or position under the terms of a
collective bargaining agreement.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 27 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

(D) Removal of other employee special protective measure or limitations. The employer shall remove
any limitations placed on an employee or end any special protective measures provided to an employee
pursuant to a final medical determination when a subsequent final medical determination indicates that
the limitations or special protective measures are no longer necessary.

(E) Employer options pending a final medical determination. Where the multiple physician review
mechanism, or alternate physicianmedieal determination mechanism used pursuant to the medical
surveillance provisions of this section, has not yet resulted in a final medical determination with respect
to an employee, the employer shall act as follows:

1. Removal. The employer may remove the employee from exposure to lead, provide special protective
measures to the employee, or place limitations upon the employee, consistent with the medical
findings, determinations, or recommendations of any of the physicians who have reviewed the
employee's health status.

2. Return. The employer may return the employee to his or her former job status, end any special
protective measures provided to the employee, and remove any limitations placed upon the employee,
consistent with the medical findings, determinations, or recommendations of any of the physicians who

have reviewed the employee's health status.;with-twe-exceptions—:

EXCEPTION 1:a- If the initial removal, special protection, or limitation of the employee resulted from a final
medical determination which differed from the findings, determinations, or recommendations of the
initial physician.-er;

EXCEPTION 2:b- If the employee has been on removal status for the preceding eighteen months due to an
elevated blood lead level, then the employer shall await a final medical determination.

(2) Medical removal protection benefits.

(A) Provision of medical removal protection benefits. The employer shall provide an employee up to
eighteen (18) months of medical removal protection benefits on each occasion that an employee is
removed from exposure to lead or otherwise limited pursuant to this section.

(B) Definition of medical removal protection benefits. For the purposes of this section, the requirement
that an employer provide medical removal protection benefits means that, as long as the job the
employee was removed from continues, the employer shall maintain the total normal earnings, seniority
and other employment rights and benefits of an employee, including the employee's right to his or her
former job status as though the employee had not been medically removed from the employee's job or
otherwise medically limited.
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(C) Follow-up medical surveillance during the period of employee removal or limitation. During the
period of time that an employee is medically removed from his or her job or otherwise medically

limited, the employer may condition the provision of medical removal protection benefits upon the
employee's participation in follow-up medical surveillance made available pursuant to this section.

(D) Workers' compensation claims. If a removed employee files a claim for workers' compensation
payments for a lead-related disability, then the employer shall continue to provide medical removal
protection benefits pending disposition of the claim. To the extent that an award is made to the
employee for earnings lost during the period of removal, the employer's medical removal protection
obligation shall be reduced by such amount. The employer shall receive no credit for workers'
compensation payments received by the employee for treatment-related expenses.

(E) Other credits. The employer's obligation to provide medical removal protection benefits to a
removed employee shall be reduced to the extent that the employee receives compensation for
earnings lost during the period of removal either from a publicly or employer-funded compensation
program, or receives income from employment with another employer made possible by virtue of the
employee's removal.

(F) Voluntary removal or restriction of an employee. Where an employer, although not required by this
section to do so, removes an employee from exposure to lead or otherwise places limitations on an
employee due to the effects of lead exposure on the employee's medieathealth-related condition, the
employer shall provide medical removal protection benefits to the employee equal to thatthose
required by subsection (k)(2)(A) and (B).

(/) Communication of hazards.

(1) General.

(A) Hazard communication. The employer shall include lead in the program established to comply with
the Hazard Communication Standard (HCS) (sSection 5194). The employer shall ensure that each
employee has access to labels on containers of lead and safety data sheets, and is trained in accordance
with the provisions of HCS and subsection (/) of this section. The employer shall ensure that at least the

following hazards are addressed:

1. Cardiovascular effects;

24, Reproductive/developmental toxicity;

32. Central nervous system effects;
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43. Kidney effects;

54. Blood effects; and

65. Acute toxicity effects.

lead-azide}£The employer shall provide a training program in accordance with subsection (/)(2) and
assureensure employee participation::

1. For employees who are exposed to lead at or above the action level on any day;

2. For employees who are exposed to lead that may cause skin or eye irritation (e.g. lead arsenate, lead

azide); or

3. As interim protection, for employees who perform trigger tasks described in subsection (d)(2).

(C) The employer shall ensure that the training, and any training materials used, is appropriate to the

educational level, literacy level, and language of employees. Fhe-employershall-provide-the-training

subsection (/)(1)(B), the employer shall provide initial training covering all content in subsection (/)(2)
prior to the time of initial job assignment, and at least annually thereafter.

(E) Where the certification of employee and supervisor training is required, as described in subsection
(N)(3), the training shall be conducted by a training provider accredited by the California Department of
Public Health-Services, in accordance with Title 17, California Code of Regulations, Division 1, Chapter 8.

(2) Training program.

The employer shall assureensure that effective training on the following topics is provided for each

employee covered by subsection (/)(1)(B)is-trainedin-thefolowing:

(A) The content of this standard and its appendices;
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(B) The specific nature of the operations which could result in exposure to lead at or above the action
level;

(C) The importance of effective hygiene practices, including hand washing, and when required,
showering, and how to effectively remove lead contamination from skin surfaces with the proper use of
special cleansing compounds designed specifically for this purpose, in accordance with section

1527(a)(2);

(D€) The purpose, proper selection, fitting, use, and limitations of respirators;

(EB) The purpose and a description of the medical surveillance program; and the medical removal
protection program;

(F) ineluding-information-concerningtThe adverse-health effects of asseciated-with-exeessive exposure
to lead (with particular attention to the-adversereproductive-cardiovascular effects enboeth-malesand

emales-and-hazardsto-the fetusand-additionalprecautionsforemployeeswho-are-pregnant), including
low-level chronic exposure;

(G) The damage to both male and female reproductive health caused by low-level lead exposure,
including damage associated with blood lead levels under 5 pg/dl;

(H) The employer’s duty, as required by subsection (j)(3)(A), to make medical examinations and
consultations available to each employee who notifies the employer that they desire medical advice
concerning their ability to procreate a healthy child, when the employee is exposed at or above the
action level, and as interim protection, to an employee who performs trigger tasks, unless the
employee’s exposure or work is covered by the exceptions in subsection (j)(1)(B);

(1) The routes of exposure to lead, including inhalation of airborne lead and ingestion of lead from
contaminated hands and other surfaces;

(J) The possibility that lead contamination brought into personal vehicles or the home on an employee’s
clothes, shoes, and body will endanger the health of household members, especially that of young
children and pregnant women;

(K) The recommendation to shower immediately upon returning home from work to minimize take-
home lead exposure;

NoTE: When employees are exposed above the PEL, or perform level 3 trigger tasks listed in subsection
(d)(2)(D), the employer must provide shower facilities and ensure that employees shower at the end of
the work shift, in accordance with subsection (i)(3).
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(LE) The engineering controls and work practices associated with the employee's job assignment, and

ineluding training inef-employees-te following applicable relevantgoeed-work practices described in
Appendix B of this section;

(ME) The contents of any compliance plan and the location of regulated areas in effect;

(NG) Instructions te-empleyees-that chelating agents should not routinely be used to remove lead from
theirbediesthe body and should not be used at all except under the direction of a licensed physician;

and

(OH) The employee's right of access to their exposure and medical records under section 3204.

(3) Certification of training for residential and public buildings.

The employer shall ensure that all employees and supervisors who are engaged in lead-related
construction work as defined in Title 17, California Code of Regulations, sSection 35040, and have been
shown to be exposed to lead at or above thepermissible-exposure limit50 ug/m3as an 8-hour TWA,
meet the training requirements of this section, are trained by an accredited training provider and are
certified by the California Department of Public Health (CDPH)Services. Lead-related construction work
is defined in Title 17 to be any construction, alteration, painting, demolition, salvage, renovation, repair,
or maintenance of any residential or public building, including preparation and cleanup, that, by using or
disturbing lead containing material or soil, may result in significant exposure of adults or children to
lead. As used in the definition of lead-related construction work, “public building” means a structure
which is generally accessible to the public, including but not limited to, schools, daycare centers,
museums, airports, hospitals, stores, convention centers, government facilities, office buildings and any
other building which is not an industrial building or a residential building. Regulations for accreditation
of training providers and for the certification of employees and supervisors are found in Title 17,
California Code of Regulations, Division 1, Chapter 8.

(4) Access to information, training and certification materials.

(A) The employer shall make readily available to all affected employees a copy of this standard and its
appendices.

(B) The employer shall provide, upon request, all materials relating to the employee information training
program and certification to affected employees, their designated representatives, the Chief and NIOSH.

(m) Signs.
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(1) General.

(A) The employer shall post the following warning signs in each regulated area, and in each e+ work area
where an employee's exposure to lead is at or above the action levelREL::

DANGER
LEAD WORK AREA
MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA

(B) The employer shall ensure that no statement appears on or near any sign required by this subsection
(m) that contradicts or detracts from the meaning of the required sign.

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

(D) The employer may use signs required by other statutes, regulations or ordinances in addition to, or
in combination with, signs required by this subsection (m).

(n) Recordkeeping.
(1) Exposure assessment.

(A) The employer shall establish and maintain an accurate record of all monitoring and other data used
in conducting employee exposure assessments as required in subsection (d).

(B) Exposure monitoring records shall include:
1. The date(s), number, duration, location and results of each of the samples taken if any, including a

description of the sampling procedure used to determine representative employee exposure where
applicable;
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2. A description of the sampling and analytical methods used and evidence of their accuracy;
3. The type of respiratory protective devices worn, if any;

4. The Nname, another unique identifier (such as date of birth or employee identification numberse<ciat
seedrity-number), and job classification of the employee monitored and of all other employees whose
exposure the measurement is intended to represent; and

5. The work operations performed by the monitored employees and the workplace conditions under
which they were performed, including the processes, types of material, control methods, and work
practices used, as well as the environmental conditions prevailing during the monitored operations

(C) The employer shall maintain monitoring and other exposure assessment records in accordance with
the provisions of section 3204.

(2) Written compliance program review.

Records of the semi-annual revision and update of the employer’s written compliance program,
required under subsection (e)(2)(A), shall include the name of the person(s) who reviewed the program,
the date the review was completed, and a summary of the revisions and updates to the program. The
records shall be retained for three years.

(23) Medical surveillance.

(A) The employer shall establish and maintain an accurate record for each employee subject to medical
surveillance as required by subsection (j).

(B) This record shall include:

1. The name, another unique identifier (such as date of birth or employee identification numbersecial
security-rumber), and description of the duties of the employee;

2. A copy of the physician's written opinions;

3. Results of any airborne exposure monitoring done on or for that employee and provided to the
physician; and

4. Any employee medical complaints related to exposure to lead.
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(C) The employer shall keep, or assureensure that the examining physician keeps, the following medical
records:

1. A copy of the medical examination results including medical and work history required under
subsection (j);

2. A description of the laboratory procedures and a copy of any standards or guidelines used to interpret
the test results or references to that information;

3. A copy of the results of blood lead testingbiolegicalmenitoring.

(D) The employer shall maintain or assureensure that the physician maintains medical records in
accordance with the provisions of section 3204.

(4) Written elevated blood lead level response plans.

Written elevated blood lead level response plans, required under subsection (j)(2)(E), shall be retained
for three years.

(35) Medical removals.

(A) The employer shall establish and maintain an accurate record for each employee removed from
current exposure to lead pursuant to subsection (k).

(B) Each record shall include:

1. The name and another unique identifier (such as date of birth or employee identification number

social-seeurity-rumber) of the employee;

2. The date of each occasion that the employee was removed from current exposure to lead as well as
the corresponding date on which the employee was returned to his or her former job status;

3. A brief explanation of how each removal was or is being accomplished; and

4. A statement with respect to each removal indicating whether or not the reason for the removal was
an elevated blood lead level.

(C) The employer shall maintain each medical removal record for at least the duration of an employee's
employment.
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(6) Training.

(A) After conducting any training required by this section, the employer shall prepare a record that
indicates the name and job classification of each employee trained, the date of the training, the name of
the person(s) who conducted the training, and the topic(s) of the training.

(B) Training records shall be maintained for three years.

(47) “Objective data for exemption from requirement for initial monitoring=.

(A) For purposes of this section, objective data are information demonstrating that a particular product
or material containing lead or a specific process, operation, or activity involving lead cannot release dust
or fumes in concentrations at or above the action level under any expected conditions of use. Objective
data can be obtained from any industry-wide study or from laboratory product test results from
manufacturers of lead containing products, including surface coatings or other 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.

(B) The employer shall maintain the record of the objective data relied upon for at least 30 years.

(58) Availability. The employer shall make available upon request all records required to be maintained
by subsection (n) to affected employees, former employees, and their designated representatives, and
to the Chief and NIOSH for examination and copying.

(69) Transfer of records.

(A) Whenever the employer ceases to do business, the successor employer shall receive and retain all
records required to be maintained by subsection (n).

(B) Whenever the employer ceases to do business and there is no successor employer to receive and
retain the records required to be maintained by this section for the prescribed period, these records
shall be transmitted to NIOSH.

(C) At the expiration of the retention period for the records required to be maintained by this section,

the employer shall notify NIOSH at least 3 months prior to the disposal of such records and shall
transmit those records to NIOSH if requested within the period.
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(D) The employer shall also comply with any additional requirements involving transfer of records set
forth in section 3204(h).

(o) Observation of monitoring.

(1) Employee observation. The employer shall provide affected employees or their designated
representatives an opportunity to observe any monitoring of employee exposure to lead conducted
pursuant to subsection (d).

(2) Observation procedures.

(A) Whenever observation of the monitoring of employee exposure to lead requires entry into an area
where the use of respirators, protective clothing or equipment is required, the employer shall provide
the observer with and assureensure the use of such respirators, clothing and equipment, and shall
require the observer to comply with all other applicable safety and health procedures.

(B) Without interfering with the monitoring, observers shall be entitled to:

1. Receive an explanation of the measurement procedures;

2. Observe all steps related to the monitoring of lead performed at the place of exposure; and

3. Record the results obtained or receive copies of the results when returned by the laboratory.

(p) Lead-Wwork Rpre-job Nnotification. The employer shall provide written notification to the nearest
Division District Office in the manner prescribed by subsections (p)(1) through (p)(4) when work is
planned that includes any of the tasks listed in subsection (d)(2).

EXCEPTION NO. 1: The employer is not required to notify the Division if:

A. The amount of lead-containing materials to be disturbed is less than 100 square or 100 linear feet; or

B. The only subsection (d)(2) task to be performed consists of torch cutting or welding, not to exceed a
duration of 1 hour in any shift.

EXCEPTION NO. 2: The employer is not required to notify the Division if the percentage of lead in the
material disturbed is less than 0.5%, 5,000 parts per million (weight by weight), or 1.0 mg/cm?.
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(1) The employer shall ensure that the information required by subsection (p)(2) is received by the
nearest Division District Office at least 24 hours prior to the commencement of the work by any of the
following means:

(A) Letter;

(B) Facsimile;

(C) Electronic mail; or

(D) Telephone call, followed by written notification sent or mailed within 24 hours of placing the call.
EXCEPTION: When an employer intends to initiate unforeseen lead-work on an urgent basis within 24
hours, the notification requirement may be met by giving telephone notice to the Division at any time
prior to commencement of the work, followed by written notification sent or mailed within 24 hours of
telephoning the Division.

(2) The written notification provided by the employer shall contain the following:

(A) The name, address and phone number of the employer;

(B) The address of the job (or common name of the site with closest streets or roadways identified);
(C) The precise physical location of the lead related work at the job site;

(D) The projected starting date;

(E) The expected completion date or approximate duration of the work in days;

(F) The approximate number of workers planned to do the lead-related work;

(G) The type of structure(s) in which or on which the work is to be performed;

(H) The amount of lead containing material to be disturbed in square feet or linear feet;

(I) A description of the type of lead-related work to be performed and work practices that will be
utilized;

(J) The name of the supervisor who will be responsible for the lead-related work; and
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(K) The amount of lead in the disturbed materials (percent by weight, parts per million or milligrams per
square centimeter) if known.

(3) The employer shall notify the Division, and provide the current information, if changes are made to
the starting date, the surface area to be disturbed, or the type of lead-related work performed or work
practices to be utilized, before or upon adoption of that change.

(4) An employer conducting ongoing, lead-related operations and maintenance work on stationary steel
structures need only notify the Division once for each structure if the duration of the operations and
maintenance work is less than one year. If the duration of the work is more than one year, the employer
shall submit to the Division at least once per year a supplemental written notification updating all of the
information required by subsection (p)(2) for each structure.

(q) Appendices. The information contained in the appendices to this section is not intended by itself, to
create any additional obligations not otherwise imposed by this standard nor detract from any existing

obligation.

NoOTE: Authority cited: Sections 142.3 and 6717, Labor Code. Reference: Sections 142.3 and 6717, Labor
Code.
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Appendix A to §Section 1532.1 — Substance Data Sheet for Occupational Exposure to Lead

This appendix is a substance data sheet for occupational exposure to lead in construction. It includes
information about how exposure to lead can affect your health.

I. Substance Identification

A. Substance: Pure lead (Pb) is a heavy metal at room temperature and pressure and is a basic chemical
element. It can combine with various other substances to form numerous lead compounds.

B. Compounds covered by the standard: The word “lead” when used in this standard means elemental
lead, all inorganic lead compounds and a class of organic lead compounds called lead soaps. This
standard does not apply to other organic lead compounds.

C. Uses: Exposure to lead occurs in several different occupations in the construction industry, including
demolition or salvage of structures where lead or lead-containing materials are present; removal or
encapsulation of lead-containing materials;; new construction, alteration, repair, or renovation of
structures that contain lead or materials containing lead; and installation of products containing lead. In
addition, there are construction--related activities where exposure to lead may occur, including
transportation, disposal, storage, or containment of lead or materials containing lead on construction
sites, and maintenance operations associated with construction activities.

D. Permissible exposure: The permissible exposure limit (PEL) set by the standard is 5810 micrograms of

lead per cubic meter of air (5010 pg/m?3) averaged-evercalculated as an 8-hour werkdaytime-weighted
average (TWA).

As an exception, until [OAL insert five years from effective date here], no employee conducting abrasive
blasting shall be exposed to lead at concentrations greater than 25 pg/m?, calculated as an 8-hour TWA.

E. Action level: The standard establishes an action level of 382 micrograms of lead per cubic meter of air
(302 pg/m?3) averaged-evercalculated as an 8-hour werkdayTWA. The action level refers to employee
exposure, without regard to the use of respirators. The action level triggers several aneitaryadditional
provisions of the standard such as exposure monitoring, medical surveillance, and-training, and signs.

Il. Health Hazard Data

A. Ways in which lead enters your body. When absorbed into your body ircertain-deses, lead is a toxic
substance. The object of the lead standard is to prevent absorption of harmful quantities of lead. The
standard is intended to protect you not only from the immediate toxic effects of lead, but also from the
serious toxic effects that may not become apparent until years of exposure have passed. Lead can be
absorbed into your body by inhalation (breathing) and ingestion (eating). Lead (except for certain
organic lead compounds not covered by the standard, such as tetraethyl lead) is not significantly
absorbed through your skin. When lead is scattered in the air as a dust, fume or mist it can be inhaled
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and absorbed through your lungs and upper respiratory tract. Inhalation of airborne lead is generally the
most important source of occupational lead absorption. You can also absorb lead through your digestive
system if lead gets into your mouth and is swallowed. If you handle food, beverages, cigarettes, chewing
tobacco, or make-up which have lead on them or handle them with hands contaminated with lead, this
will contribute to ingestion. A significant portion of the lead that you inhale or ingest gets into your
blood-stream. Once in your blood-stream, lead is circulated throughout your body and stored in various
organs and body tissues. Some of this lead is quickly filtered out of your body and excreted, but some
remains in the blood and other tissues. As exposure to lead continues, the amount stored in your body
will increase if you are absorbing more lead than your body is excreting. Even though you may not be
aware of any immediate symptoms of disease, this lead stored in your tissues can be slowly causing
irreversible damage, first to individual cells, then to your organs and whole body systems.

B. Effects of overexposure to lead.

(1) Short--term (acute) overexposure. Lead is a potent, systemic poison that serves no known useful
function once absorbed by your body. Taken in large enough doses, lead can kill you in a matter of days.
A condition affecting the brain called acute encephalopathy may arise which develops quickly to
seizures, coma, and death from cardiorespiraterypulmonary arrest. A very high, short--term dose of lead
can lead to acute encephalopathy. Short--term occupational exposures of this magnitude are highly
unusual, but not impossible. Similar forms of encephalopathy may, however, arise from extended,
chronic exposure to lower doses of lead. The most severe, often fatal, form of encephalopathy may be
preceded by vomiting, a feeling of dullness progressing to drowsiness and stupor, poor memory,
restlessness, irritability, tremor, and convulsions.

There is no sharp dividing line between rapidly developing acute effects of lead, and chronic effects
which take longer to acguiredevelop. Lead adversely affects numerous body systems, and causes forms
of health impairment and disease which arise after periods of exposure as short as days or as long as
several years. For example, short-term reproductive effects may include miscarriage and reduced birth
weight of children exposed to lead during pregnancy. Both high and lower level lead exposures have
been associated with these outcomes. Sperm abnormalities may develop at relatively high blood lead
levels (at or above 20 micrograms of lead per deciliter of whole blood (ug/dl)).

(2) Long-term (chronic) overexposure. Chronic overexposure to lead may result in severe damage to
your cardiovascular, blood-forming, nervous, urinary and reproductive systems. Damage to multiple
organs may occur at blood lead levels previously thought to be without recognized harm. At higher lead
levels, Ssome-eemmen symptoms of chronic overexposure include loss of appetite, metallic taste in the
mouth, anxiety, constipation, nausea, pallor, excessive tiredness, weakness, insomnia, headache,
nervous irritability, muscle and joint pain or soreness, fine tremors, numbness, dizziness, hyperactivity
and lead colic. In lead colic there may be severe abdominal pain. Some people may not experience any
symptoms even though lead is causing toxic effects in their bodies. It is important to note that
permanent damage may occur even in the absence of symptoms.
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Cardiovascular system (heart and blood circulation). Long-term, low dose lead exposures may result in
high blood pressure. Since high blood pressure is a significant risk factor for heart disease, stroke, and
kidney (renal) disease, lead exposure may exert an important influence on death related to the effects
on the heart, brain, and kidneys.

Neurologic system (brain and nervous system). Nervous system dysfunction, including declines in brain
(cognitive) function and slowing of nerve conduction velocity, may occur at long-term, low blood lead
levels.

High-dose exposures may Bamagedamage te-the central nervous system in general and the brain

(encephalopathy) in particular isin one of the most severe forms of lead p0|son|ng —'Fhe—mest—seve#e—

A . h- There isa tendency for muscular
weakness to develop at the same time. Th|s weakness may progress to paralysis often observed as a
characteristic “wrist drop” or “foot drop” and is a manifestation of a disease to the nervous system
called peripheral neuropathy.

in kidney function can start at low levels of exposure to lead. With hlgher Ievels of lead exposure, kidney
disease may progress with few, if any, symptoms appearing until extensive and most likely permanent
kidney damage has occurred. Routine laboratory tests reveal the presence of this kidney disease only
after about two-thirds of kidney function is lost. When overt symptoms of urinary dysfunction arise, it is
often too late to correct or prevent worsening conditions, and progression to kidney dialysis or death is
possible.

Reproductive system. Chronic overexposure to lead impairs the reproductlve systems of both

menstma#eyeles—m—wemen—The course of pregnancy may be adversely affected by exposure to Iead
since lead crosses the placental barrier and poses risks to developing fetuses. Reduced birth weight of

children exposed to lead during pregnancy has been documented with low-level chronic lead exposures.
Children born of parents either one of whom were exposed to excess lead levels are more likely to have
birth defects, mental retardation, behavioral disorders or die during the first year of childhood. Lead
exposure also may result in decreased fertility and abnormal menstrual cycles in women.

Overexposure to lead may result in decreased sex drive, impotence, and sterility in men. Lead can alter
the structure of sperm cells raising the risk of birth defects. There is evidence of miscarriage and
stillbirth in women whose husbands were exposed to lead or who were exposed to lead themselves.
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Blood-forming system. Overexposure to lead also disrupts the blood-forming system resulting in
decreased hemoglobin (the substance in the blood that carries oxygen to the cells) and ultimately
anemia. Anemia is characterized by weakness, pallor and fatigabilityfatigue as a result of decreased
oxygen-carrying capacity in the blood.

(3) Health protection goals of the standard. Prevention of adverse-health damageeffects for most
workersemployees from exposure to lead throughout a working lifetime requires that an
werker'semployee’s blood lead level (BLL;-alse-expressed-as-PbB) be maintained at-erbelow-forty
microgramsperdeciliterofwheole bloed{40ug/dlas low as possible. The bleedleadlevelsBLL of female

werkersemployees {boeth-male-and-female-weorkers}-who intend to have children should be maintained
below 305 pg/dl to minimize adverse reproductive health effects to the parentsmother and to the

developing fetus.

The measurement of your bleeel—leael—level—éBLL} is the most useful mdlcator of the amount of lead being
absorbed by your body

reflects both recent exposure as weII as how much lead is stored in your bones. Past research mto lead-
related diseases;-however; has focused heavily on associations between BLLs and various diseases. As a
result, your BLLs over time provide is-an important indicator of the likelihood that you will gradually
acguiredevelop a lead-related health impairment or disease.

Onece-yourbloodleadtevelclimbs-about-48pgid-As your BLL increases, your risk of disease increases.

There is a wide variability of individual response to lead, thus, it is difficult to say that a particular BLL in
a given person will cause a particular effect. Health damage has been found at chronic BLLs of 5 pg/dI
and greater, including high blood pressure, reduced birth weight, essential tremor, and kidney
dysfunction. At the other extreme, Sstudies have associated fatal encephalopathy with BLLs astew-asof
150 ug/dl but encephalopathv mav occur at BLLs of 80 pg/dl. Otherstudies-haveshown-otherformsof

Your BLL is a crucial indicator of the risks to your health, but one other factor is also extremely
important. This factor is the length of time you have had elevated BLLs. The longer you have an elevated
BLL, the greater the risk that large quantities of lead are being gradually stored in your organs and
tissues (body burden). The greater your overall body burden, the greater the chances of substantial
permanent damage.
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The best way to prevent all forms of lead-related health impairments and diseases —(both short-term

and long-term)— is to maintain your BLL belew-48ug/dlas low as possible. The previsions-ofthe
standard isare designed with-this-end-inmind-to detect BLL increases early and take action to control

exposures.

Your employer has prime responsibility to assureensure that the provisions of the standard are complied
with both by the company and by individual werkersemployees. You, as an employeewerker, however,
also have a responsibility to assist your employer in complying with the standard. You can play a key role
in protecting your own health by learning about the lead hazards and their control, learning what the
standard requires, following the standard where it governs your own actions, and seeing that your
employer complies with provisions governing his or her actions.

(4) Reporting signs and symptoms of health problems. You should immediately notify your employer if
you develop signs or symptoms associated with lead poisoning or if you desire medical advice
concerning the effects of current or past exposure to lead or your ability to have a healthy child. You
should also notify your employer if you have difficulty breathing during a respirator fit test or while
wearing a respirator. In each of these cases, your employer must make available to you appropriate
medical examinations or consultations. These must be provided at no cost to you and at a reasonable
time and place. The standard contains a procedure whereby you can obtain a second opinion by a
physician of your choice if your employer selected the initial physician.
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Appendix B to §Section 1532.1 — Employee Standard Summary

This appendix summarizes key provisions of the standard for lead in construction that you as an
workeremployee should become familiar with.

I. Permissible Exposure Limit (PEL) - subsection (c)

The standard sets a permissible exposure limit (PEL) of 1058 micrograms of lead per cubic meter of air
(10 50ug/m3), avemged—eve#&n—%qea-mm#kéay—w#ﬂeh—rs—mfeﬁed—tecalculated as an 8- hour time-
weighted average (TWA). Fhis+ ibhy
everan-8-heurwerkdayYour lead exposure over your entire workdav, when calculated as an 8 hour
TWA, cannot be higher than the PEL. However, since thisthe PEL is an 8-hour averageTWA, short
exposures above the PEL are permitted so long as for each 8-heurwork-day your average exposure does

not exceed thislevelthe PEL. Ihs—standa#d—hewe%#take&n%e—aeee&nt—theiaetﬂqat—yeu#daw

The standard contains an exception to the PEL described above for employees who conduct abrasive

blasting. Until [OAL insert five years from the effective date here], employees conducting abrasive
blasting must not be exposed to airborne lead at a concentration greater than 25 pug/m?3, calculated as
an 8-hour TWA.

Il. Exposure Assessment - Ssubsection (d)

If lead is present in your workplace in any quantity, your employer is required to make an initial
determination of whether any employee's exposure to lead exceeds the action level (2 30-pg/m?
averaged-overcalculated as an 8-hour dayTWA). Employee exposure, as defined here, is that exposure
which would occur if the employee were not using a respirator. This initial determination requires your
employer to monitor werkers’employees' exposures unless he-ershe-hasthey have objective data which
can demonstrate conclusively that no employee will be exposed to lead in excess of the action level.
Where objective data is used in lieu of actual monitoring, the employer must establish and maintain an
accurate record, documenting its relevancy in assessing exposure levels for current job conditions. If
such objective data is available, the employer need proceed no further on employee exposure
assessment until such time that conditions have changed and the determination is no longer valid.

Objective data for surfaces and materials that is less than 0.06% lead dry weight (600 ppm) is indicative
of materials that will not give lead concentrations above the action level. For this objective data to be
used, [tead analysis must be performed for each unique surface coating or material. Surface coating or
material objective data cannot be used to replace air monitoring for exposure assessments required for
the lead-relatedtrigger tasks listed in subsection (d)(2). Objective data may be compiled from various
sources, e.g., insurance companies and trade associations and information from suppliers or exposure
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data collected from similar operations. Objective data may also comprise previously-collected sampling
data including area monitoring.

If it cannot be determined through using objective data that werkeremployee exposure is less than the
action level, your employer must conduct monitoring or must rely on relevant previous personal
sampling, if available. Where monitoring is required for the initial determination, it may be limited to a
representative number of employees who are reasonably expected to have the highest exposure levels.
If your employer has conducted appropriate air sampling for lead in the past 12 months, he-ershethey
may use these results, provided they are applicable to the same employee tasks and exposure
conditions and meet the requirements for accuracy as specified in the standard. As with objective data,
if such results are relied upon for the initial determination, your employer must establish and maintain a
record as to the relevancy of such data to current job conditions.

If there have been any employee complaints of symptoms which may be attributable to exposure to
lead or if there is any other information or observations which would indicate employee exposure to
lead, this must also be considered as part of the initial determination.

If this initial determination shows that a reasonable possibility exists that any employee may be
exposed, without regard to respirators, over the action level, your employer must set up an air
monitoring program to determine the exposure level representative of each employee exposed to lead
at your workplace. In carrying out this air monitoring program, your employer is not required to monitor
the exposure of every employee, but he-ershe-must monitor a representative number of employees

and job types. Enough sampling must be done to enable each employee's exposure level to be
reasonably represented by at least one full--shift expesureair sample. In addition, these air samples must
be taken under conditions which represent each employee's regular, daily exposure to lead. Sampling
performed in the past 12 months may be used to determine exposures above the action level if such
sampling was conducted during work activities essentially similar to present work conditions.

The standard lists certain tasks which may likely result in exposures to lead in excess of the PEL and, in
some cases, exposures in excess of 50 times the PEL. These tasks are known as trigger tasks, and are
described in subsection (d)(2) of the lead standard. There are level 1, level 2 and level 3 trigger tasks.
Performing level 3 trigger tasks is presumed to result in the highest exposures to lead. Level 1 trigger
tasks include manual demolition of structures, such as dry wall, manual scraping, and heat gun
applications where lead-containing coatings or paint are present. Level 2 trigger tasks include, where
lead is present, manual sanding, power tool cleaning, grinding, or sanding with dust collection systems,
and spray painting with lead paint. Level 3 trigger tasks include using lead-containing mortar or lead
burning, and where lead is present, rivet busting, power tool cleaning, grinding or sanding without dust
collection systems, cleanup activities where dry expendable abrasives are used, abrasive blasting
enclosure movement and removal, abrasive blasting, welding, torch cutting, torch burning, and needle

gunning.

If you are performing any of these tasks, or if your employer has any reason to believe that you may be
exposed to lead over the PEL, your employer must provide you, as interim protection, with appropriate
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respiratory protection, protective clothing and equipment, change areas, shower facilities (for level 3
trigger tasks), eating areas, regulated areas, medical surveillancebislogicatl-menitering, and training until
such time that an exposure assessment is conducted which demonstrates that your exposure level is
below the PEL. Some of these protections (medical surveillance and training) are required even if your
exposure is determined, by air monitoring, to be below the PEL. These protections are required if your
exposure is determined, by air monitoring, to be at or above the action level (2 pg/m? as an 8-hour
TWA). In addition, the standard requires that hand washing facilities be provided, and used, whenever
you are exposed to lead. Objective data cannot be used to replace air monitoring for this exposure
assessment. In addition, until an exposure assessment is done, the amount of time you can conduct dry
abrasive blasting is limited to 5 hours per day, except that after [OAL insert five years from the effective
date] you may only conduct dry abrasive blasting for 2 hours per day, until an exposure assessment is
done.

If you are exposed to lead and air sampling is performed, your employer is required to notify you in
writing within 5 working days of the air monitoring results which represent your exposure. If the results
indicate that your exposure exceeds the PEL (without regard to your use of a respirator), then your
employer must also notify you of this in writing, and provide you with a description of the corrective
action that has been taken or will be taken to reduce your exposure.

Your exposure must be rechecked by monitoring, at least every 12six months if your exposure is at or
everabove the action level (2 ug/m3as an 8-hour TWA) but below 30 pug/m?3as an 8-hour TWA-the PEL.
Your employer may discontinue monitoring for you if 2two consecutive measurements, taken at least 7
days apart, are at-erbelow the action level. Air monitoring must be repeated every 63 months if you are
exposed at or everabove 30 pg/m3 as an 8-hour TWA but at or below 50 pg/m3as an 8-hour TWA-the
REL. Your employer must continue monitoring for you at-this-fregueneyevery 6 months until 2two
consecutive measurements, taken at least 7 days apart, are below 30 pug/m?3 as an 8-hour TWA.thePEL

Air monitoring must be repeated every 3 months if you are exposed above 50 pg/m? as an 8-hour TWA.
Your employer must continue monitoring for you every 3 months until two consecutive measurements,
taken at least 7 days apart, are at or below 50 pg/m3as an 8-hour TWA.

However, whenever there is a change of equipment, process, control, or personnel or a new type of job
is added at your workplace which may result in new or additional exposure to lead, your employer must
perform additional monitoring.

I1l. Methods of Compliance - Ssubsection (e)

Your employer is required to assureensure that no employee is exposed to lead in excess of the PEL-as
an-8-hourTWA. The standard for lead in construction requires employers to institute engineering and
work practice controls, including administrative controls, to the extent feasible to reduce employee
exposure to lead. Where such controls are feasible but not adequate to reduce exposures below the
PEL, they must be used nonetheless to reduce exposures to the lowest level that can be accomplished
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by these means, and then supplemented with approprlate resplratory protect|on ¥ea+empleyer—mast

Your employer is required to develop and implement a written compliance program prior to the
commencement of any job where employee exposures may reachexceed the PEL-as-ar-8-hourTWA. The
standard identifies the various elements that must be included in the programsptan. For example,
employers are required to include a description of operations in which lead is emitted, detailing other
relevant information about the operation such as the type of equipment used, the type of material
involved, crew size, employee job responsibilities, operating procedures and maintenance practices. In
addition, your employer's compliance programptan must specify the means that will be used to achieve
compliance and, where engineering controls are required, include any engineering plans or studies that
have been used to select the control methods. If engineering and work practice controls were
considered but not put in place, the program must include a report that shows how they were
demonstrated not to be feasible. Also, itf administrative controls involving job rotation are used to
reduce employee exposure to lead, the job rotation schedule must be included in the compliance
pranprogram. The planprogram must also detail the type of protective clothing and equipment,
including respirators, housekeeping and hygiene practices that will be used to protect you from the
adverseharmful effects of exposure to lead. Finally, on sites with more than one contractor, the program
must describe arrangements made among contractors to inform affected employees of potential
exposure to lead and of regulated areas.

The written compliance program must be made available, upon request, to affected employees and
their designated representatives, the Cal/OSHA Chief, and the National Institute for Occupational Safety
and Health (NIOSH). Finaly;Tthe programplan must be reviewed and updated at least every 6 months to
assureensure it reflects the current status in exposure control.

IV. Respiratory Protection - Ssubsection (f)

Your employer is required to provide and assureensure your use of respirators when your exposure to
lead is not controlled below the PEL by other means, and as interim protection if you perform trigger
tasks and an exposure assessment has not been completed. The employer must pay the cost of the
respirator. Whenever you request one, your employer is also required to provide you a respirator even if
your airborne exposure level is not above the PEL. You might desirewant a respirator when, for example,
you have received medical advice that your lead absorption should be decreased. Or, you may intend to
have children in the near future, and want to reduce the level of lead in your body to minimize
adverseharmful reproductive effects. While respirators are the least satisfactory means of controlling
your exposure, they are capable of providing significant protection if properly chosen, fitted, worn,
cleaned, maintained, and replaced when they stop providing adequate protection.

Your employer is required to select resplrators as specified in the Resp|ratorv Protectlon standard, in
section 5144(d)(3)(A)1
standard{section1532-Hf}. However, when respirators are requwed f|Iter|ng facep|ece respirators
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(disposable respirators or dust masks) are not to be selected by your employer and are not to be used
for protection from lead. Any respirator chosen must be approved by the-NatienaHastitutefor
Oceupational-Safetyand-Health{NIOSH} under the provisions of 42 CFR part 84. Theis respirator
selection table in section 5144 will enable your employer to choose a type of respirator which will give
you a proper amount of protection based on your airborne lead exposure. Your employer may select a
type of respirator that provides greater protection than that required by the standard; that is, one
recommended for a higher concentration of lead than is present in your workplace.

An air-purifying respirator works by removing particles, gases, or vapors from the air you breathe, if the
correct type of filter, cartridge, or canister is used with the facepiece. The typical air-purifying respirator
is a negative pressure respirator because it requires the force of your inhalation to draw air through the
purifying element. Ferexample-Aa powered air-purifying respirator (PAPR) is much more protective
than a typical negative pressure respirator, and may also be more comfortable to wear. A PAPR has a
filter, cartridge, or canister to clean the air, and a power source which continuously blows filtered air
into your breathing zone. Your-employermightmake-aA PAPR available-te-youtemay ease the burden
of having to wear a negative pressure air--purifying respirator for long periods of time. The standard
previdesrequires that your employer must provide ean-ebtairyou with a PAPR upon request. Your
employer also must provide high-efficiency particulate air (HEPA) filters for PAPRs and N-100, R-100, or
P-100 filters for non-powered air-purifying respirators. In addition, if you are exposed to lead aerosols
that cause eye or skin irritation at the use concentrations, your employer must provide you with a full
facepiece respirator instead of a half mask respirator.

A supplied-air respirator (SAR) can also be more protective than a typical negative pressure respirator. A
SAR is supplied with breathing-quality air from a source such as an air compressor or compressed air
cylinder. Three types of supplied-air respirators are demand, pressure-demand, and continuous flow.
The demand-type provides protection equivalent to that of a non-powered negative pressure air-
purifying respirator of the same facepiece type. Greater protection is provided by either the pressure-
demand or continuous-flow types because positive air pressure exists within the respirator at all times.

Your employer must implement a respiratory protection program in accordance with section 5144. This
program must include written procedures for proper respirator selection, medical evaluations, fit
testing, use, cleaning, storage, and maintenance of respirators, and training, as well as procedures to
ensure adequate air quality, quantity, and flow for supplied-air respirators.

Your employer must assureensure that your respirator facepiece fits properly. Proper fit of a respirator
facepiece is critical. Obtaining a proper fit on each employee may require your employer to make
available two or three different mask types, in various sizes. In order to assureensure that your
respirator fits properly and that facepiece leakage is minimized, your employer must give you either a
qualitative fit test or a quantitative fit test as specified in Appendix A of the Respiratory Protection
standard, lecated-atsection 5144.
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You must also receive from your employer proper training in the use of respirators. Your employer is
required to teach you how to wear a respirator, to know why it is needed, and to understand its
limitations.

The standard provides that if your respirator uses filter elements, you must be given an opportunity to
change the filter elements whenever an increase in breathing resistance is detected. You also must be
permitted to periodically leave your work area to wash your face and respirator facepiece whenever
necessary to prevent skin irritation. Before you begin using a respirator, and again if you ever have
difficulty in breathing during a fit test or while using a respirator, your employer must make a medical
examinationevaluation available to you to determine whether you can safely wear a respirator. The
result of this examination may be to give you a positive pressure respirator (which reduces breathing
resistance) or to provide alternative means of protection.

V. Protective Work Clothing and Equipment - Ssubsection (g)

If you are exposed to lead above the PEL-as-anr-8-heurTWA, without regard to your use of a respirator,
perform trigger tasks and an exposure assessment has not been completed, or if you are exposed to
lead compounds such as lead arsenate or lead azide which can cause skin and eye irritation, your
employer must provide you with protective work clothing and equipment appropriate for the hazard. If
work clothing is provided, it must be provided in a clean and dry condition at least weekly, and daily if
your airborne exposure to lead is greater than 30 200ug/m?3. Appropriate protective work clothing and
equipment can include coveralls or similar full-body work clothing, gloves, hats, shoes or disposable
shoe coverlets, and face shields or vented goggles. Your employer is required to provide all such
equipment at no cost to you. In addition, your employer is responsible for providing repairs and
replacement as necessary, and also is responsible for the cleaning, laundering or disposal of protective
clothing and equipment.

The standard requires that your employer assureensure that you follow good work practices when you
are working in areas where your exposure to lead may exceed the PEL. With respect to protective
clothing and equipment, where appropriate, the following procedures should be observed prior to
beginning work:

1. Change into work clothing and shoe covers in the clean section of the designated changing areas;

2. UsePut on work garments efand appropriate protective gear, including respirators, before entering
the work area; and

3. Store any clothing not worn under protective clothing in the designated changing area.

WerkersEmployees should follow these procedures upon leaving the work area:
1. HEPA vacuum heavily contaminated protective work clothing while it is still being worn. At no time

may lead be removed from protective clothing by any means which result in uncontrolled dispersal of
lead into the air;
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2. Remove shoe covers and leave them in the work area;

3. Remove protective clothing and gear in the dirty area of the designated changing area. Remove
protective coveralls by carefully rolling down the garment to reduce exposure to dust.

4. Remove respirators last; and
5. Wash hands, exposed arms, and face.

WerkersEmployees should follow these procedures upon finishing work for the day (in addition to
procedures described above):

1. Where applicable, place disposal coveralls, and shoe covers with the abatement waste;

2. Contaminated clothing which is to be cleaned, laundered or disposed of must be placed in closed
containers in the change room.

3. Clean protective gear, including respirators, according to standard procedures;

4. Wash hands, exposed arms, and face again. If showers are available, take a shower and wash hair. If
shower facilities are not available at the work site, shower immediately at home and wash hair.

VI. Housekeeping - Ssubsection (h)

Your employer must establish a housekeeping program sufficient to maintain all surfaces as free as
practicable of accumulations of lead dust. HEPA vMacuuming is the preferred method of meeting this
requirement, and the use of compressed air to clean floors and other surfaces is generally prohibited
unless removal with compressed air is done in conjunction with ventilation systems designed to contain
dispersal of the lead dust. Dry or wet sweeping, shoveling, or brushing may not be used except where
vacuuming or other equally effective methods have been tried and do not work. Vacuums must be used

equipped with a special filter called a high-efficieney-particulateair{HEPA) filter and be used and

emptied in a manner which minimizes the reentry of lead into the workplace.

VII. Hygiene Facilities, Practices and Regulated Areas - Ssubsection (i)

The standard requires that hand washing facilities be provided, and used, where occupational exposure
to lead occurs. In addition, change areas;shewers{wherefeasible}; and lunchrooms or eating areas are
to be made available to werkersemployees exposed to lead above the PEL without regard to the use of
respirators, and as interim protection to employees performing trigger tasks. Also, showers must be
provided for employees exposed above the PEL and as interim protection for employees who perform
level 3 trigger tasks. Where shower facilities are required, employees must shower at the end of their
work shift.
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Your employer must assureensure that exceptin-these-facilities; food and beverage is not present or
consumed, tobacco products are not present or used, and cosmetics are not applied, where employees

are exposed to leadairberne-exposures-are-above-thePEL.

Clean €change reemsareas must be provided by your employer where employees are exposed to lead
above the PEL without regard to the use of respirators, and as interim protection for employees
performing trigger tasks. The change area must be equipped with separate storage facilities for your
protectlve clothing and equment and_m street clothes to av0|d cross- contamlnatlon -After

|mportant that contammated cIothlng or equment be removed in change areas and not be
worrbrought home. Bringing lead contamination home prolongs-eryeu-will-extend your exposure to

lead and exposes your family, as-sinee lead-fremyrourclething can accumulate in your heuses-car, house,
etc. Where showers are required to be provided, employees must shower at the end of their shift.

Lunchrooms or eating areas may not be entered with protective clothing or equipment unless surface
dust has been removed by HEPA vacuuming, downdraft booth, or other cleaning method. Finrathy
workersEmployees exposed to leadabeve-the-PEL must wash beth-their hands, exposed arms, and faces

prior to_ entering an eating area, eating, drinking, smoking, or applying cosmetics, and at the end of their
shift.

pessessms—'Fherefere—eEmployers sha#must establ|sh regulated areas, where access is controlled by
the supervisor, for work areas where employees are exposed to lead at-erabove the PEL without regard
to the use of respirators, and as interim protection where employees are erperforming the
specifietrigger tasks-thatrequireairmeonitering, as required by subsection (d)(2) of the lead standard.
Employers must post signs in the regulated area and ensure that Aany employee that enters the
regulated area mustbeis provided with protective work clothing and equipment.

All of the hygiene facilities, practices, and regulated areas described above are essential to minimize
additional sources of lead absorption from inhalation or ingestion of lead that may accumulate on you,
your clothes, or your possessions. Strict compliance with these provisions can virtually eliminate several
sources of lead exposure which significantly contribute to excessive lead absorption.

VIIl. Medical Surveillance - Ssubsection (j)

The medical surveillance program is part of the standard's comprehensive approach to the prevention of
lead-related disease. Its purpose is to supplement the main thrust of the standard which is aimed at
minimizing airborne concentrations of lead and sources of ingestion. Only medical surveillance can
determine if the other provisions of the standard have aeffectively protected you as an individual.
Compliance with the standard's provisions will protect most werkersemployees from the
adverseharmful effects of lead exposure, but may not be satisfactory to protect individual
workersemployees (1) who have high body burdens of lead acquired over past years, (2) who have

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 52 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

additional uncontrolled sources of non-occupational lead exposure, (3) who exhibit-urusdal-variations
#absorb lead at an unusually highabserptien rates, or (4) who have specific non-work related
medieathealth-related conditions which could be aggravated by lead exposure (e.g., reratkidney disease,
anemia). In addition, control systems may fail, or hygiene and respirator programs may be inadequate.
Periodic medical surveillance of individual werkersemployees will help detect those failures. Medical
surveillance-willis also be-important to protect your reproductive abiityhealth, -regardless of whether

yeu—a#e—a—ma#er—wem&ngender.

All medical surveillance required by the standard must be performed by or under the supervision of a
licensed physician. The employer must provide required medical surveillance without cost to employees
and at a reasonable time and place. The standard's medical surveillance program has two parts — blood
itering and medical examinations. Yeuremployers-eobligation-to-offer

A. Blood Lead Testing

Initial medicalsurveilanceconsistingof-blood lead testingsamplingand-analysisforleadand-zine
preteperphyrin must be provided to all employees prior to assignment to work where exposure to lead

is or is likely to be at or above the action level, and as interim protection, prior to performing trigger

tasksexpesed-atany-time{l-day}-abeve-theactiontevel. Blood lead test results show your blood lead

level (BLL). BLL means the concentration of lead measured in whole blood, expressed as micrograms per

deciliter (ug/dl).

After the initial blood lead testing, additional blood lead testing must be made available to you. There
are two exceptions to this requirement. The first exception is if you are exposed to lead at or above the
action level for less than 10 days in any 12 consecutive months, and your exposure is not on any day at
or above 100 pug/m3as an 8-hour TWA, without regard to respirator use, then additional blood lead
testing is not required to be provided. The second exception is if you only perform level 1 trigger tasks,
and perform these level 1 trigger tasks for less than 10 days in any 12 consecutive months, then
additional blood lead testing is not required to be provided. Also, if your initial BLL is at or above 10
ug/dl, you must be provided with additional blood lead testing as described in the next paragraph. There
are no exceptions to this.

Unless your exposure to lead or work with lead falls under one of the exceptions described above, after
the initial testing, blood lead testingBielegicalmeonitering under the standard must be provided on the
following schedule: at least every 2 months for the first 6 months after initial placement, and also for
the first 6 months after any change in task resulting in higher exposure; and at least every 6 months

ieity—If your last BLL exeeedsis at or above 10 48ug/dl but is below 20 pg/dl, the
moniteringtesting frequency must be inereased-from-every-6-monthste-at least every 2 months and-net
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redueed-until two consecutive BLLs, taken at least 30 days apart, indicatea-bloodteadlevelare below 10
40pg/dl. Blood lead testing then must be provided as described in the schedule given at the start of this
paragraph. If your last BLL is at or above 20 ug/dl, or you are removed from exposure to lead due to an
elevated BLL, blood lead testing must be provided to you at least monthly. Monthly blood lead tests
must also be provided as an interim protection if you perform level 3 trigger tasks, including a blood test
taken within 3 days after discontinuing all level 3 trigger task work. Finally, blood lead tests must be
provided to you at least monthly if your airborne exposure to lead is above 500 ug/m3as an 8-hour TWA,
without regard to your use of a respirator, including a blood test taken within 3 days after discontinuing
all work associated with airborne exposure above 500 pg/m3 as an 8-hour TWA.Each-time-yourBLLis
determinedto-be over40ug/dlL

Yyour employer must notify you of your BLLthis in writing within five working days of his or her receipt
of the test results. In addition, the physician who orders your blood test will notify you of the results of
your blood lead test and recommend any follow-up blood testing and/or a medical exam, based on your
blood test results. The employer must also inform you that the standard requires temporary medical
removal with economic protection when your BLL is at or aboveexeeeds 30 50ug/dl, or effective [OAL
insert 1 year from effective date here], your last two monthly BLLs are at or above 20 pg/dl, or when the
average of the results of all of your blood lead tests in the last 6 months are at or above 20 pg/dl- (Ssee

Discussion-of Medical Removal Protectlon —Ssubsectlon (k) ). —Arrry-tqme—yeu#BH_—e*eeeds%O&g%dJ—yew

H-p—B»I:L—test—te—eeﬂﬁ-Fm—yeH-r—BH.— Ift—he—twe—test—s—be%h—e*eeed%@p&g%dl—and—you are temporarlly removed

then your employer must make successive BLL tests available to you on a monthly basis during the
period of your medical removal. Finally, if you have a BLL at or above 10 pg/dl, your employer must
establish and implement a written elevated blood lead level response plan designed to reduce and
maintain your BLL below 10 ug/dl.

B. Medical Examination and Consultation

An initial medical examination and consultation must be made available to you prior to your assignment
to lead work if your exposure to lead will be at or above the action level, or you will perform trigger
tasks and an exposure assessment has not been completed. There are two exceptions to this
requirement. The first exception is if you are exposed to lead at or above the action level for less than 10
days in any 12 consecutive months, and your exposure is not on any day at or above 100 pg/m3as an 8-
hour TWA, without regard to respirator use, then a medical examination is not required to be provided.
The second exception is if you only perform level 1 trigger tasks, and perform these level 1 trigger tasks
for less than 10 days in any 12 consecutive months, then a medical examination is not required to be
provided. The initial examination will provide information to establish a baseline for you to which
subsequent data can be compared.

Medical examinations beyond the initial one must be made available on an annual basis if your bleed
leadevelBLL execeedsis 20 40ug/dl or greater at any time during the preceding year-and-you-are being
exposed-above theairberneactionlevel of 30ug/m® for 30 ormoredaysperyear—Theinitial
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eompared. Such a medical examination must be made available as soon as possible upon receiving a
blood lead test result of 20 ug/dl or greater if you have not had a lead-specific medical examination in

the last 12 months.

addition, a medical examination or consultation beyond the initial one must be made available as soon
as possible if you notify your employer that you are experiencing signs or symptoms commonly
associated with lead poisoning or that you have difficulty breathing while wearing a respirator or during
a respirator fit test. You must also be provided a medical examination or consultation beyond the initial
one if you notify your employer that you desire medical advice concerning the effects of current or past
exposure to lead on your ability to procreate a healthy child.

Finally, after the initial medical examination or consultation is provided, you must be provided with an
additional medical examination or consultation as soon as possible, and then as medically appropriate,
Whenyou iatefollow-up-medical-examinations-orconsultationsmav-alse-be providedfo
empleyeeswhe-have been temporarily removed from exposure to lead, or your exposure to lead is
otherwise limited under the medical removal protection provisions of the standard. (See Part IX, below.)

The standard specifies the minimum content of pre-assignment and annual medical examinations. The
content of other types of medical examinations and consultations is left up to the sound discretion of
the examining physician. Pre-assignment and annual medical examinations must include (1) a detailed
work history and medical history; (2) a thorough physical examination, including an evaluation of your
pulmonary status if you will be reguired-te-useusing a respirator; (3) a blood pressure measurement;
and-(4) a series of laboratory tests designed to check your blood chemistry and your kidney function;
and (5) a zinc protoporphyrin (ZPP) test if your last blood lead level was at or above 20 pg/dl. In addition,
at any time upon your request, a laboratory evaluation of male fertility will be made (microscopic
examination of a sperm sample), or a pregnancy test will be given.

The standard does not require that you participate in any of the medical procedures, tests, etc. which
your employer is required to make available to you. Medical surveillance can, however, play a very
important role in protecting your health. You are strongly encouraged, therefore, to participate in a
meaningful fashion. The standard contains a multiple physician review mechanism which will give you a
chance to have a physician of your choice directly participate in the medical surveillance program. If you
are dissatisfied with an examination by a physician chosen by your employer, you can select a second
physician to conduct an independent analysis. The two doctors would attempt to resolve any differences
of opinion, and select a third physician to resolve any firm dispute. Generally your employer will choose
the physician who conducts medical surveillance under the lead standard - unless you and your
employer can agree on the choice of a physician or physicians. Some companies and unions have agreed
in advance, for example, to use certain independent medical laboratories or panels of physicians. Any of
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these arrangements are acceptable so long as required medical surveillance is made available to
workersemployees.

The standard requires your employer to provide certain information to a physician to aid in his or her
examination of you. This information includes (1) the standard and its appendices, (2) a description of
your duties as they relate to occupational lead exposure, (3) your exposure level or anticipated exposure
level, (4) a description of any personal protective equipment you wear, (5) prior blood lead level results,
ane-(6) prior written medical opinions concerning you that the employer has, and (7) a copy of your
employer’s written elevated blood lead level response plan (required when an employee’s BLL is at or
above 10 pg/dl).

After a medical examination or consultation the physician must prepare a written repertopinion for your
employer which must contain (1) the physician's opinion as to whether you have any health-
relatedmedical condition which places your health, including the ability to procreate a healthy child, at
increased risk of material impairment te-heatth-from exposure to lead, (2) any recommended special
protective measures to be provided to you or any limitations to be placed on your exposure to lead, (3)
any-blood lead leveltest resultsdeterminations, and (4) any recommended limitation on your use of
respirators. This last element must include a determination of whether you can wear a powered air-
purifying respirator (PAPR) if you are found unable to wear a negative pressure respirator. Your
employer must ensure that you also receive a copy of the physician’s written medical opinion. In
addition, the physician who conducts your medical examination will explain the results of your medical
examination to you and provide you with a separate written medical report within 30 days of your
medical exam. This report will contain the information in the physician’s written medical opinion, plus
additional information, including a determination of whether you should wear a PAPR instead of a non-
powered (negative pressure) air-purifying respirator, any recommended follow-up blood lead testing or
medical exams, and the physician’s opinion as to whether you have any health-related condition, work-
related or not, for which you should have a further medical examination or treatment.

C. Additional Information about Medical Surveillance

The medical surveillance program of the interim-lead standard may at some point in time serve to notify
certain werkersemployees that they have acquired a disease or other adverse medieathealth-related
condition as a result of occupational lead exposure. If this is true, these werkersemployees might have
legal rights to compensation from public agencies, their employers, firms that supply hazardous
products to their employers, or other persons. Some states have laws, including workers’ compensation
laws, that disallow an werkeremployee who learns of a job-related health impairment to sue, unless the
werkeremployee sues within a short period of time after learning of the impairment. (This period of
time may be a matter of months or years.) An attorney can be consulted about these possibilities. It
should be stressed that Cal/OSHA is in no way trying to either encourage or discourage claims or
lawsuits. However, since results of the standard's medical surveillance program can significantly affect
the legal remedies of an werkeremployee who has acquired a job-related disease or impairment, it is
proper for Cal/OSHA to make you aware of this.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 56 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

The medical surveillance section of the standard also contains provisions dealing with chelation.
Chelation is the use of certain drugs (administered in pill form or injected into the body) to reduce the
amount of lead absorbed in body tissues. Experience accumulated by the medical and scientific
communities has largely confirmed the effectiveness of this type of therapy for the treatment of very
severe lead poisoning. On the other hand, it has also been established that there can be a long list of
extremely harmful side effects associated with the use of chelating agents. The medical community has
balanced the advantages and disadvantages resulting from the use of chelating agents in various
circumstances and has established when the use of these agents is acceptable. The standard includes
these accepted limitations due to a history of abuse of chelation therapy by some lead companies. The
most widely used chelating agents are succimer and calcium disodium EDTA; (Ca Na2, EDTA)-Caleivm

The standard prohibits “prophylactic chelation” of any employee by any person the employer retains,
supervises or controls. “Prophylactic chelation” is the routine use of chelating or similarly acting drugs to
prevent elevated blood lead levels in werkersemployees who are occupationally exposed to lead, or the
use of these drugs to routinely lower blood lead levels to predesignated concentrations believed to be
“safe.”: It should be emphasized that where an employer takes an werkeremployee who has no
symptoms of lead poisoning and has chelation carried out by a physician (either inside or outside of a
hospital) solely to reduce the werker:'semployee's blood lead level, that will generally be considered
prophylactic chelation. The use of a hospital and a physician does not mean that prophylactic chelation
is not being performed. Routine chelation to prevent increased or reduce current blood lead levels is
unacceptable whatever the setting.

The standard allows the use of “therapeutic” or “diagnostic” chelation if administered under the
supervision of a licensed physician in a clinical setting with thorough and appropriate medical
monitoring. Therapeutic chelation responds to severe lead poisoning where there are marked
symptoms. Diagnostic chelation involvesd giving a patient a dose of the drug then collecting all urine
excreted for some period of time as an aid to the diagnosis of lead poisoning.

In cases where the examining physician determines that chelation is appropriate, you must be notified
in writing of this fact before such treatment. This will inform you of a potentially harmful treatment, and
allow you to obtain a second opinion.

IX. Medical Removal Protection - Ssubsection (k)

Excessive lead absorption subjects you to increased risk of disease. Medical removal protection (MRP) is
a means of protecting you when, for whatever reasons, other methods, such as engineering controls,
work practices, and respirators, have failed to provide the protection you need. MRP involves the
temporary removal of an werkeremployee from his-erhertheir regular job to a place of significantly
lower exposure without any loss of earnings, seniority, or other employment rights or benefits. The
purpose of this program is to cease further lead absorption and allow your body to naturally excrete
lead which has previously been absorbed. Temporary medical removal can result from an elevated
blood lead level, or a medical opinion. For up to 18 months, or for as long as the job the employee was
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removed from lasts, protection is provided as a result of either form of removal. The vast majority of
removed werkersemployees, however, will return to their former jobs long before this eighteenl8-
month period expires.

Your employer must remove you from work having an exposure to lead at or above the action level of 2
ug/m3, from work involving a trigger task where an exposure assessment has not been completed, and
from work altering or disturbing any material containing lead at a concentration at least 0.5% by weight,
on each occasion that your BLL is at or above 30 ug/dl, or effective [OAL insert 1 year from effective date
here], your last two BLL results are at or above 20 pg/dl, or the average of the results of all of your blood
lead tests conducted in the last 6 months is at or above 20 ug/dl. If you are removed from your normal
job because of a high BLL, your employer must return you to your former job status when two
consecutive blood lead tests, taken at least 30 days apart, both indicate that your BLL is below 15 pg/dl.

You may also be removed from exposure even if your blood lead level is below 30 50ug/dl or the other
criteria mentioned above, if a final medical determination indicates that you temporarily need reduced
lead exposure for medical reasons. If the physician who is implementing your employer’s medical
program makes a final written opinion recommending your removal or other special protective
measures, your employer must implement the physician's recommendation. If you are removed in this
manner, you maymust only be returned when the doctor indicates that it is safe for you to do so.

The standard does not give specific instructions dealing with what an employer must do with a removed
workeremployee. Your job assignment upon removal is a matter for you, your employer and your union
(if any) to work out consistent with existing procedures for job assignments. Each removal must be
accompanied in a manner consistent with existing collective bargaining relationships. Your employer is
given broad discretion to implement temporary removals so long as no attempt is made to override
existing agreements. Similarly, a removed werkeremployee is provided no right to veto an employer's
choice which satisfies the standard.

In most cases, employers will likely transfer removed employees to other jobs with sufficiently low lead
exposure. Alternately, an werker'semployee's hours may be reduced so that the time--weighted average
exposure is reduced to below the action level, or he-ershethey may be temporarily laid off if no other
alternative is feasible.

In all of these situations, MRP benefits must be provided during the period of removal - i.e., you
continue to receive the same earnings, seniority, and other rights and benefits you would have had if
you had not been removed. Earnings includes more than just your base wage; it includes overtime, shift
differentials, incentives, and other compensation you would have earned if you had not been removed.
During the period of removal you must also be provided with appropriate follow-up medical
surveillance. If you were removed because your blood lead level was too high, you must be provided
with a monthly blood lead leveltest. If a medical opinion caused your removal, you must be provided
medical tests or examinations that the doctor believes to be appropriate. If you do not participate in this
follow-up medical surveillance, you may lose your eligibility for MRP benefits.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 58 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

When you are medically eligible to return to your former job, your employer must return you to your
“former job status.” This means that you are entitled to the position, wages, benefits, etc., you would
have had if you had not been removed. If you would still be in your old job if no removal had occurred
that is where you go back. If not, you are returned consistent with whatever job assignment discretion
your employer would have had if no removal had occurred. MRP only seeks to maintain your rights, not
expand them or diminish them.

If you are removed under MRP and you are also eligible for workers’ compensation or other
compensation for lost wages, your employer's MRP benefits obligation is reduced by the amount that
you actually receive from these other sources. This is also true if you obtain other employment during
the time you are laid off with MRP benefits.

The standard also covers situations where an employer voluntarily removes an werkeremployee from
exposure to lead due to the effects of lead on the employee's medicathealth-related condition, even
though the standard does not require removal. In these situations MRP benefits must still be provided
as though the standard required removal. Finally, it is important to note that in all cases where removal
is required, respirators cannot be used as a substitute. Respirators may be used before removal
becomes necessary, but not as an alternative to a transfer to a low exposure job, or to lay-off with MRP
benefits.

X. Communication of HazardsEmployeetrfermationFrainingand-Certification - Ssubsection (/)

Your employer must include lead in their hazard communication program and training. Also, y¥our
employer is required to provide an information and training program for all employees exposed to lead
above the action level on any day or who may sufferexperience skin or eye irritation from lead
compounds such as lead arsenate or lead azide, and as interim protection for employees who perform
trigger tasks. The program must train these employees regarding the specific hazards associated with
their work environment, protective measures which can be taken, including the contents of any
compliance plan in effect, the danger of lead to their bodies (including their reproductive systems), and
their rights under the standard. All employees must be trained prior to initial assignment to areas where
there is a possibility of exposure as described aboveeverthe-actionlevel. This training program must
also be provided at least annually thereafter-unlessfurtherexposure-above-theactionlevelwillnot

oceudFr.

The California Department of Public Health Services(CDPH) requires the certification of employees and
supervisors performing lead related construction activities in residential and public buildings, as defined
in Title 17, California Code of Regulations, Division 1, Chapter 8, when it has been shown that they have
been exposed to lead at or above 50 pg/m3as an 8-hour TWA. Lead related construction work is defined
in Title 17 as any construction, alteration, painting, demolition, salvage, renovation, repair, or
maintenance of any residential or public building, including preparation and cleanup, that, by using or
disturbing lead containing material or soil, may result in significant exposure of adults or children to
lead. “Public building” means a structure which is generally accessible to the public, including but not
limited to, schools, daycare centers, museums, airports, hospitals, stores, convention centers,
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government facilities, office buildings and any other building which is not an industrial building or a
residential building. Where training certification is required, the training must be given by a training

provider accredited by the CDPHCalifernia-BDepartment-of-Health-Services.

XI. Signs - Ssubsection (m)

The standard requires that the following warning sign be posted in each regulated area, or in work areas
where the exposure to lead exceedsis at or above the action levelREL:

DANGER
LEAD WORK AREA
MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA

These signs are to be posted and maintained in a manner which assuresensures that the legend is
readily visible.

XIl. Recordkeeping - Ssubsection (n)

Your employer is required to keep all records of exposure monitoring for airborne lead. These records
must include the name and job classification of employees measured, details of the sampling and
analytical techniques, the results of this sampling, and the type of respiratory protection being worn by
the person sampled. Such records are to be retained for at least 30 years. Your employer is also required
to keep all records of blood lead testingbielegical-menitering and medical examination results. These
records must include the names of the employees, the physician's written opinion, and a copy of the
results of the examination. Medical records must be preserved and maintained for the duration of
employment plus 30 years. However, if the employee's duration of employment is less than one year,
the employer need not retain that employee's medical records beyond the period of employment if they
are provided to the employee upon termination of employment.

Recordkeeping is also required if you are temporarily removed from your job under the medical removal
protection program. This record must include your name and unique identifiersecial-security-number,
the date of your removal and return, how the removal was or is being accomplished, and whether or not
the reason for the removal was an elevated blood lead level. Your employer is required to keep each
medical removal record only for as long as the duration of an employee's employment.
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In addition, the standard requires that your employer keep records of their semi-annual review of their
written compliance program, and written elevated blood lead level response plans, for three years. They
are also required to keep records of any training required by this standard for three years.

The standard requires that if you request to see or copy environmental monitoring, blood lead level
monitoring, or medical removal records, they must be made available to you or to a representative that
you authorize. Your union also has access to these records. Medical records other than BLL's must also
be provided upon request to you, to your physician or to any other person whom you may specifically
designate. Your union does not have access to your personal medical records unless you authorize their
access.

XIIl. Observation of Monitoring - Ssubsection (o)

When air monitoring for lead is performed at your workplace as required by this standard, your
employer must allow you or someone you designate to act as an observer of the monitoring. Observers
are entitled to an explanation of the measurement procedure, and to record the results obtained. Since
results will not normally be available at the time of the monitoring, observers are entitled to record or
receive the results of the monitoring when returned by the laboratory. Your employer is required to
provide the observer with any personal protective devices required to be worn by employees working in
the area that is being monitored. The employer must require the observer to wear all such equipment
and to comply with all other applicable safety and health procedures.

XIV. For Additional Information

A. A copy of the standard for lead in construction can be obtained free of charge at
http://www.dir.ca.gov/Title8/1532 1.html or by calling or writing your local Cal/OSHA Office.

B. Additional information about the standard, its enforcement, and your employer's compliance can be
obtained at http://www.dir.ca.gov/dosh/EnforcementPage.htm or from the nearest Cal/OSHA Office
listed in your telephone directory.
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Appendix C to §Section 1532.1 — Medical Surveillance GuideliresRequirements

This appendix outlines the medical surveillance provisions of the construction standard for lead and
provides further information to the physician regarding the examination and evaluation of employees
exposed to lead.

Introduction

The primary purpose of the Occupational Safety and Health Act of 1970 is to assureensure, so far as
possible, safe and healthful working conditions for every working man and woman. The occupational
health standard for lead in construction is designed to protect werkersemployees exposed to inorganic
lead including metallic lead, all inorganic lead compounds and organic lead soaps.

Under this standard occupational exposure to inorganic lead is to be limited to 5810 pg/m? (micrograms
per cubic meter) based-encalculated as an 8--hour time-weighted average (TWA). This permissible
exposure limit (PEL) must be achieved through a combination of engineering, work practice and
administrative controls to the extent feasible. Where these controls are in place but are found not to
reduce employee exposures to or below the PEL, they must be used nonetheless, and supplemented
with respirators to meet the 5810 ug/m? exposure limit. As an exception, until [OAL insert five years
from the effective date], the PEL for employees conducting abrasive blasting is 25 ug/m?, calculated as an
8-hour TWA.

The standard establishes an action level of 2 ug/m?3 calculated as an 8-hour TWA. The action level refers
to employee exposure, without regard to the use of respirators. The action level triggers several
ancillary provisions of the standard such as exposure monitoring, medical surveillance, training, and

signs.

The standard lists certain construction tasks which, when lead is present, may likely result in exposures
to lead in excess of the PEL and, in some cases, exposures in excess of 50 times the PEL. These tasks are
known as trigger tasks, and are described in subsection (d)(2) of the lead standard. Trigger tasks are
categorized as level 1, level 2, or level 3 trigger tasks. Performing level 3 trigger tasks is presumed to
result in the highest exposures to lead. Level 1 trigger tasks include manual demolition of structures
(such as dry wall), manual scraping, and heat gun applications. Level 2 trigger tasks include manual
sanding, power tool cleaning, grinding, or sanding with dust collection systems, and spray painting with
lead paint. Level 3 trigger tasks include using lead-containing mortar or lead burning, and rivet busting,
power tool cleaning, grinding or sanding without dust collection systems, cleanup activities where dry
expendable abrasives are used, abrasive blasting enclosure movement and removal, abrasive blasting,
welding, torch cutting, torch burning, and needle gunning. If an employee performs any of these trigger
tasks when lead is present, or if the employer has any reason to believe that the employee may be
exposed to lead over the PEL, the employer must provide the employee with interim protection, until
such time that an exposure assessment is conducted which demonstrates that the employee’s exposure
level to lead is below the PEL. Interim protections include appropriate respiratory protection, protective
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clothing and equipment, change areas, shower facilities (for level 3 trigger tasks), eating areas, regulated
areas, and medical surveillance.

The standard also prowdes for a program of bleleg-reaJ-memieeFmgmedmal surveillance for employees,

, at as outlined in section | of this
Appendlx This program consists of initial blood Iead testlng and medical evaluation, along with periodic
blood lead testing and medical evaluation, to be performed on a schedule which is defined by previous

Iaboratory results, emplovee complaints or concerns, and the clinical assessment of the examining

Section |4 provides a detailed description of the medical surveillancesmenitering procedures including
the required frequency of blood lead testing and medical examination and consultation for exposed
workersemployees, provisions for medical removal protection (MRP), the recommended-right of the
employee to a second medical opinion, and notification and recordkeeping requirements of the
physician and the employer. A discussion of the requirements for respirator use and respirator
monitoring and Cal/OSHA's position on prophylactic chelation therapy are also included in this section.

Section |12 discusses the toxic effects and clinical manifestations of lead poisoning and effects of lead
intoxication on the cardiovascular, neurologic, renal, gastrointestinal, and enrzymaticpathwaysir-heme
synthesishematologic systems. The adverse effects on both male and female reproductive capacity and
on the fetus are also discussed.

Section 1113 outlines the recommended medical evaluation of the werkeremployee exposed to inorganic
lead, including details of the medical history, physical examination, and recommended laboratory tests,
which are based on the toxic effects of lead as discussed in Ssection [I2.

Section V4 provides detailed information concerning the laboratory tests available for the monitoring of
exposed workersemployees. Included also is a discussion of the relative value of each test and the
limitations and precautions which are necessary in the interpretation of the laboratory results.

I. Medical Surveillance ard-Menitering-Requirements for WerkersEmployees Exposed to Inorganic Lead

A. Blood Lead Testing

Under the standard for inorganic lead in the construction industry, initial medicalsurveillance-consisting

ef-biclogical-moniteringto-neclude-blood lead testing and-ZPPlevel-determination-shall be provided to
employees prior to assignment to work where exposure to lead is or is likely to be at or above the action

level, and as interim protection, prior to performing trigger tasks described in subsection (d)(2) of the
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ini ieian- There are two exceptions to this requirement. The first
exception is if an employee is exposed to lead at or above the action level for less than 10 days in any 12
consecutive months, and their exposure is not on any day at or above 100 pg/m3as an 8-hour TWA,
without regard to respirator use, then additional blood lead testing is not required to be provided. The
second exception is if they only perform level 1 trigger tasks, and perform these level 1 trigger tasks for
less than 10 days in any 12 consecutive months, then additional blood lead testing is not required to be
provided. Also, if the employee’s initial blood lead level (BLL) is at or above 10 pg/dl, they must be
provided with additional blood lead testing, as described in the next paragraph. There are no exceptions
to this.

Unless an employee’s exposure to lead or work with lead falls under one the exceptions described

above, blood lead testing under the standard must be provided on the following schedule:Underthis

yearis-to-be-determined at least every two months for the first six months ef-after initial placement, and
also for the six months after any change in task resulting in higher exposure; and every six months
thereafter. If an employee’s last BLL is at or above 10 pg/dl but is below 20 pg/dl, Fthe testing frequency
is-thereased-temust be at least every two months-ferempleyees-wheselast-blood-leadlevelwas40
pefdlorabeve. This frequency must continue until two consecutive BLLs, taken at least 30 days apart,
are less than 10 ug/dl. Blood lead testing then must be provided as described in the schedule given at
the start of this paragraph. For employees whose last blood lead test indicated a BLL at or above 20
ug/dl or who are removed from exposure to lead due to an elevated blood lead, a new bleedlead
tevelBLL must be measured monthly. Monthly blood lead tests must also be provided as an interim
protection for each employee who performs a level 3 trigger task as listed in subsection (d)(2)(D),
including a blood test taken within 3 days after discontinuing all level 3 trigger task work. Finally, blood
lead tests must be provided at least monthly to each employee whose airborne exposure to lead is
above 500 pg/m?3as an 8-hour TWA, without regard to the use of respirators, including a blood test
taken within 3 days after discontinuing all work associated with airborne exposure above 500 pg/m?3 as
an 8-hour TWA.-A= vid PP j / Fecommen ded-on-each-ocecasion

B. Medical Examination and Consultation

An annualinitial medical examination and consultation performed under the guidelines discussed in
Ssection 1113 is to be made available to an employee prior to assignment to work where exposure to lead
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will be at or above the action level, and as interim protection prior to performing trigger tasks. There are
two exceptions to this requirement. The first exception is if an employee is exposed to lead at or above
the action level for less than 10 days in any 12 consecutive months, and their exposure is not on any day
at or above 100 pug/m3as an 8-hour TWA, without regard to respirator use, then a medical evaluation is
not required to be provided. The second exception is if an employee only performs level 1 trigger tasks,
and they perform these level 1 trigger tasks for less than 10 days in any 12 consecutive months, then a
medical evaluation is not required to be provided.

Medical examinations beyond the initial one must be made available on an annual basis if an employee’s
BLL is 20 ug/dl or greater at any time during the preceding year. This medical examination must be made
available as soon as possible upon receiving a blood lead test result of 20 pug/dl or greater if the

employee has not had a lead-specific medical examination in the last 12 months.-each-employee

be provided as soon as possible after notification by an employee that the employee has developed
signs and symptoms commonly associated with lead intoxication, that the employee desires medical
advice regarding lead exposure and the ability to procreate a healthy child, or that the employee has
demonstrated difficulty in breathing during a respirator fitting test or during respirator use. Ar medical
examination beyond the initial one is also to be made available to each employee removed from
exposure to lead due to arisk-ofsustaining-materia-mpairmentto-healthan elevated blood lead level,
as discussed in the next section, or otherwise limited or specially protected pursuant to medical
recommendations.

The requirements of section 1532.1 for the medical surveillance of employees who are exposed to lead
are summarized in Table 1.

Table 1. Minimum Requirements for Medical Surveillance.

A. Initial blood lead level (BLL) test required to be | Prior to assignment to work where exposure to
made available. lead is or reasonably expected to be > the
action level (2 ug/m?3 as an 8-hour TWA); and

Prior to performing trigger tasks, and an
exposure assessment has not been completed.

B. Additional BLL tests required to be made For employees:
available.

whose last BLL was > 10 pg/dl: or
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who are exposed > action level for > 10 days in
any 12 consecutive months; or

who are exposed on any day > 100 ug/m? as an
8-hour TWA; or

who perform trigger tasks, and an exposure
assessment has not been completed*.

*Note that additional blood lead tests are not
required for an employee who only performs
level 1 trigger tasks and who performs these
level 1 trigger tasks for < 10 days in any 12
consecutive months, unless their last BLL was >
10 pg/dl.

C. Schedule of BLL tests required to be made
available for employees when their:

1. Last BLL was < 10 pg/dl, and the employee is

Every 2 months for the first 6 months after

included in B above.

2. Last BLL was > 10 pg/dl but < 20 pg/dl.

3. Last BLL was > 20 pg/dl.

initial placement, and also for the first 6
months after a change in task resulting in
higher exposure, and then every 6 months.

Every 2 months. Continue until 2 BLLs, taken at
least 30 days apart, are < 10 pg/dl.

Every 1 month.

D. Schedule of BLL tests required to be made
available for employees whose airborne
exposure is above 500 ug/m?3as an 8-hour
TWA.

Every 1 month. Include a blood test taken
within 3 days after discontinuing all work
associated with airborne exposure > 500 pg/m?
as an 8-hour TWA.

E. Schedule of BLL tests required to be made
available for employees who perform a level 3

Every 1 month. Include a blood test taken
within 3 days after discontinuing all level 3

trigger task, and an exposure assessment has

trigger task work.

not been completed.

F. Initial medical examination and consultation

Prior to assignment for employees who will be:

required to be made available.

exposed > the action level for > 10 days in any
12 consecutive months; or
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exposed on any day > 100 pg/m?3 as an 8-hour
TWA; or

performing trigger tasks, and an exposure
assessment has not been completed*.

*Note that medical examinations are not
required for an employee who only performs
level 1 trigger tasks and who performs these
level 1 trigger tasks for < 10 days in any 12
consecutive months.

G. Additional medical examinations and
consultations required to be made available.

For employees who are:

exposed > the action level for > 10 days in any
12 consecutive months;

exposed on any day > 100 pg/m?3 as an 8-hour
TWA; or

performing trigger tasks, and an exposure
assessment has not been completed*.

*Note that medical examinations are not
required for an employee who only performs
level 1 trigger tasks and who performs these
level 1 trigger tasks for < 10 days in any 12
consecutive months.

H. Schedule of additional medical examinations

As soon as possible when an employee’s BLL is

and consultations required to be made

available, for employees included in G above.

> 20 pg/dl, if no lead-specific medical
examination was done in the preceding 12

months; and

annually until the employee’s BLL is < 20 pg/dl.

As soon as possible, upon notification by an
employee either that the employee has
developed signs or symptoms commonly
associated with lead intoxication, that the
employee desires medical advice concerning
the effects of current or past exposure to lead
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on the employee's ability to procreate a
healthy child, that the employee is pregnant, or
that the employee has demonstrated difficulty
in breathing during a respirator fit test or

during use.

[Note: Exposure levels in Table 1 are without regard to an employee’s use of a respirator.]

C. Medical Removal Protection

Results of BLL testingbielegicalmenitering or the recommendations of an examining physician may
necessitate removal of an employee from further lead exposure pursuant to the standard's medical
removal protection (MRP) program. The object of the MRP program is to provide temporary medical
removal to werkersemployees either with substantially elevated bleedlead-tevelsBLLs or otherwise at
risk of sustaining material health impairment from continued substantial exposure to lead.

Under the standard's wtimate-werkeremployee medical removal criteria, an werkeremployee is to be
removed from any work having an-eight-hour PMA-exposure-to-lead-ef30-pg/fm  whenhisorherblood
eactrevetreacnesSo-pgfatahe

H 3

exposure to lead at or above the action level, involving a trigger task as listed in subsection (d)(2) of the
lead standard, or altering or disturbing any material containing lead at a concentration equal to or
greater than 0.5% by weight, on each occasion that:

1. The last blood lead test indicates that the employee's BLL is at or above 30 pyg/dl: or

2. Effective [OAL insert 1 year from effective date here], the last two blood lead test results are at or
above 20 pg/dl: or

3. Effective [OAL insert 1 year from effective date here], the average of the results of all blood lead tests
conducted in the last 6 months is at or above 20 pg/dl.

Medical removal is to continue until two consecutive BLLs, taken at least 30 days apart, are below 15

In addition to the above bleedteaddevelBLL criteriaen, temporary medicalwerker removal for
employees may also take place as a result of medical determinations and recommendations. A
Writtenwritten medical opinions must be prepared after each examination pursuant to the standard. If
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the examining physician includes a medical finding, determination or opinion that the employee has a
medieathealth-related condition which places the employee’s health, including the ability to procreate a
healthy child, at increased risk of material health-impairment from exposure to lead, then the employee
must be removed from work having an exposure to lead at or above the action level, involving a trigger
task as listed in subsection (d)(2) of the lead standard, or altering or disturbing any material containing
lead at a concentration equal to or greater than 0.5% by weightexpoesure-to-lead-at-orabove30pg/m?.
Alternatively, if the examining physician recommends special protective measures for an employee (e.g.,
use of a powered air purifying respirator) or recommends limitations on an employee's exposure to
lead, then the employer must implement these recommendations.

Monthly BLL tests must be made available during the medical removal period for an employee who is
removed from exposure to lead due to an elevated BLL. In addition, unless an employee’s exposure or
work is covered by the exceptions described in subsection I.B. of this appendix, a medical examination is
to be made available as soon as possible and then as medically appropriate to each employee removed
from exposure to lead due to an elevated BLL or due to a risk of sustaining material impairment to
health, or otherwise limited or specially protected pursuant to medical recommendations.

Recommendations may be more stringent than the specific provisions of the standard. The examining
physician, therefore, is given broad flexibility to tailor special protective procedures to the needs of
individual employees. This flexibility extends to the evaluation and management of pregnant
workersemployees and male and female werkersemployees who are planning to raise children. Based
on the history, physical examination, and laboratory studies, the physician might recommend special
protective measures or medical removal for an employee who is pregnant or who is planning to
conceive a child when, in the physician's judgment, continued exposure to lead at the current job would
pose a significant risk. The return of the employee to his or her former job status, or the removal of
special protections or limitations, depends upon the examining physician determining that the
employee is no longer at increased risk of material impairment or that special measures are no longer
needed.

During the period of any form of special protection or removal, the employer must maintain the
werker'semployee's earnings, seniority, and other employment rights and benefits (as though the
workeremployee had not been removed) for a period of up to 18 months or for as long as the job the
employee was removed from lasts if less than 18 months. This economic protection will maximize
meaningful werkeremployee participation in the medical surveillance program, and is appropriate as
part of the employer's overall obligation to provide a safe and healthful workplace. The provisions of
MRP benefits during the employee's removal period may, however, be conditioned upon participation in
medical surveillance.

On rare occasions, an employee's BLL may not acceptably decline within 18 months of removal. This
situation will arise only in unusual circumstances, thus the standard relies on an individual medical
examination to determine how to protect such an employee. This medical determination is to be based
on both laboratory values, including BLLs, zinc protoporphyrin levels, blood counts, and other tests felt
to be warranted, as well as the physician's judgment that any symptoms or findings on physical
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examination are a result of lead toxicity. The medical determination may be that the employee is

incapable of ever safely returning to their former job status. The medical determination may provide

additional removal time past 18 months for some employees or specify special protective measures to

be implemented.

The requirements of section 1532.1 for the temporary removal of an exposed employee and their

subsequent return to work with lead are summarized in Table 2.

Table 2. Minimum Requirements During the Medical Removal Protection (MRP) Period.

A. BLL requiring employee medical removal.

one BLL > 30 pg/dl; or

effective [OAL insert 1 year from effective date
here], the last two BLLs are > 20 pg/dl: or

effective [OAL insert 1 year from effective date
here], the average of all BLLs over the last 6
months is > 20 pg/dl.

B. MRP due to a final medical determination.

A written medical opinion on the employee’s
health status by the examining physician results
in a medical finding, determination, or opinion
that the employee has a detected health-
related condition which places the employee’s
health, including the ability to procreate a
healthy child, at increased risk of material
impairment from exposure to lead.

C. Frequency of BLL tests required to be made
available for an employee removed from

exposure to lead because of an elevated BLL.

Every 1 month.

D. Medical examinations and consultations
required to be made available.
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use) on any day > 100 pug/m? as an 8-hour TWA;
or

who performs trigger tasks, and an exposure
assessment has not been completed*.

*Note that medical examinations are not
required for an employee who only performs
level 1 trigger tasks and who performs these
level 1 trigger tasks for < 10 days in any 12
consecutive months.

E. Permissible working conditions for an Employee must be removed from any work:
employee on MRP.

having an exposure to lead (without regard to
respirator use) > the action level; or

involving a trigger task; or

altering or disturbing any material containing
lead at a concentration > 0.5% by weight.

F. When an employee has been placed on MRP Two consecutive BLLs, taken at least 30 days
due to elevated BLL, the BLL at which an apart, both indicate a BLL < 15 pg/dlI.
employee shall be returned to their former
work.

G. When an employee has been placed on MRP A subsequent final medical determination
due to a final medical determination, the results in a medical finding, determination, or
conditions under which an employee shall be opinion that the employee no longer has a
returned to their former work. detected health-related condition that places

the employee’s health, including the ability to
procreate a healthy child, at increased risk of
material impairment from exposure to lead.

NoTe: When a medical opinion indicates that an employee is at risk of material impairment from
exposure to lead, the physician can remove an employee from exposures exceeding the action level (or
less) or recommend special protective measures as deemed appropriate and necessary. Medical
monitoring during the medical removal period can be more stringent than noted in the table above if
the physician so specifies. Return to work or removal of limitations and special protection is permitted
when the physician indicates that the employee is no longer at risk of material impairment.
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The lead standard provides for a multiple physician review in cases where the employee wishes a second
opinion concerning potential lead poisoning or toxicity. If an employee wishes a second opinion, he or
she can make an appointment with a physician of his or her choice. This second physician will review the
findings, recommendations or determinations of the first physician and conduct any examinations,
consultations or tests deemed necessary in an attempt to make a final medical determination. If the first
and second physicians do not agree in their assessment they must try to resolve their differences. If they
cannot reach an agreement then they must designate a third physician to resolve the dispute.

D. Requirements for Providing Information to Laboratories, Employees, Employers, and Healthcare
Providers

For Blood Lead Tests:

The employer must instruct the healthcare provider who orders blood lead tests to provide the
analyzing laboratory with complete employee identification information. This information includes:
1. Employee name, date of birth, address, and phone number; and

2. Employer name, address, and phone number.

The employer must ensure that the ordering physician explains the findings of any blood lead test and
notifies the employee of the following:

1. The results of the blood lead test;

2. Any recommended follow-up blood lead testing in accordance with subsection (j)(2)(A) and the timing
of that recommended blood lead testing; and

3. If the employee’s blood lead level is 20 ug/dl or greater, the recommendation that the employee
undergo a medical examination by a physician if the employee has not had a lead-specific medical exam
in the preceding 12 months.

In addition, the employer is required to provide a written notification to the employee within five
working days after the receipt of the employee’s blood lead test results. The employer must notify each
employee:

1. Of that employee’s BLL;

2. That the standard requires the employer to make medical examinations and consultations available to
employees exposed at or above the action level, and as interim protection, to employees performing
trigger tasks, unless an employee’s exposure or work is covered by the exceptions in 1532.1(j)(1)(B).
When they are required, the employer must make medical examinations and consultations available as
soon as possible, upon notification by an employee either that the employee has developed signs or
symptoms commonly associated with lead intoxication, that the employee desires medical advice
concerning the effects of current or past exposure to lead on the employee's ability to procreate a
healthy child, or that the employee has demonstrated difficulty breathing during a respirator fit test or
during use; and

3. That the standard requires medical removal with MRP benefits when an employee's BLL exceeds any
of the limits defined for medical removal.
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For Medical Examination and Consultation:

The employer must provide examining and consulting physicians with the following specific information:
1. A copy of the lead regulations and all appendices;;

2. aA description of the employee's duties as related to exposure;;

3. £The exposure level or anticipated level to lead and any other toxic substances (if applicable);;

4. aA description of personal protective equipment used;;

5. Prior bleeddead-tevelsBLLs;;

6. and-aAll prior written medical opinions regarding the employee in the employer's possession or
control:; and

7. A copy of the employer’s written elevated blood lead level response plan (required when an
employee’s BLL is at or above 10 ug/dl).

The employer must ensure that the physician explains to the employee the results of the medical
examination and provides each employee with a written medical report within 30 days of each medical
examination performed. The written report shall contain:

1. The physician’s opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

2. Any recommended special protective measures to be provided to the employee, or recommended
limitations to be placed upon the employee’s exposure to lead;

3. Any recommended limitations upon the employee’s use of respirators, including a determination of
whether the employee should wear a powered air-purifying respirator (PAPR) instead of a non-powered
air-purifying respirator;

4.The employee’s BLL;

5. Any recommended follow-up blood lead testing and medical examinations and the timing of each;
and

6. The physician’s opinion as to whether the employee has any health-related condition, occupational or
non-occupational, that dictates further medical examination or treatment.

The employer must also obtain frem-thephysician-and-provide-the-employee-with-a written medical

opinion from the examining physician within 30 days of the medical examination. The written opinion
shall contain the following information:

1. The physician's opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

2. Any recommended special protective measures to be provided to the employee, or limitations to be
placed upon the employee's exposure to lead;

3. Any recommended limitation upon the employee's use of respirators, including a determination of
whether the employee can wear a PAPR if the physician determines that the employee cannot wear a
negative pressure respirator; and

4. The employee’s BLL.
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Employers must instruct each physician not to reveal to the employer in writing or in any other way his
or her findings, laboratory results, or diagnoses which are felt to be unrelated to occupational lead

E. Additional Requirements

The standard provides for the use of respirators where engineering and other primary controls do not
provide adequate protectionare-reteffective. However, the use of respiratory protection shall not be
used in lieu of temporary medical removal due to elevated bleedteaddevelsBLLs or findings that an
employee is at risk of material health impairment. This is based on the numerous inadequacies of
respirators including skin rash where the facepiece makes contact with the skin, unacceptable stress to
breathing in some werkersemployees with underlying cardiopulmonary impairment, difficulty in
providing adequate fit, the tendency for respirators to create additional hazards by interfering with
vision, hearing, and mobility, and the difficulties of assuring the maximum effectiveness of a
complicated work practice program involving respirators. Respirators do, however, serve a useful
function where engineering and work practice controls are inadequate by providing supplementary,
interim, or short-term protection, provided they are properly selected for the environment in which the
employee will be working, properly fitted to the employee, maintained and cleaned periodically, and
worn by the employee when required. When respirators are required, filtering facepiece respirators
(disposable respirators or dust masks) are not to be used for protection from lead. Also, a PAPR is much
more protective than a typical negative pressure respirator, and may also be more comfortable to wear.
The standard provides that an employer must provide a PAPR to an employee upon request.

prehibitedPprophylactic chelation_is prohibited by the lead standard. Diagnostic and therapeutic
chelation are permitted only under the supervision of a licensed physician with appropriate medical
monitoring in an acceptable clinical setting. The decision to initiate chelation therapy must be made on
an individual basis and take into account the severity of symptoms felt to be a result of lead toxicity
along with bleod lead levelsBLLs, zinc protoporphyrin (ZPP) levels, and other laboratory tests as
appropriate. EBFACalcium disodium EDTA (Ca Na2 EDTA) and penicitaminesuccimer, which are the
primary chelating agents used in the therapy of occupational lead poisoning, have significant potential
side effects and their use must be justified on the basis of expected benefits to the werkeremployee.
Unless frank and severe symptoms are preventpresent, therapeutic chelation is not recommended,
given the opportunity to remove an werkeremployee from exposure and allow the body to naturally
excrete accumulated lead. As a diagnostic aid, the chelation mobilization test using-CA-EBFA-has limited
applicability. It offers very limited utility as a biomarker of long-term lead exposure, and does not
predict the clinical efficacy of chelation.Accerdingto-some-investigatorsthe-test can-differentiate

7
.=-_.- .._:.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 74 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

Employers are required to assureensure that accurate records are maintained on exposure assessment,
including environmental monitoring, medical surveillance, and medical removal for each employee.
Exposure assessment records must be kept for at least 30 years. Medical surveillance records must be
kept for the duration of employment plus 30 years except in cases where the employment was less than
one year. If duration of employment is less than one year, the employer need not retain this record
beyond the term of employment if the record is provided to the employee upon termination of
employment. Medical removal records also must be maintained for the duration of employment. All
records required under the standard must be made available upon request to the Cal/OSHA Chief, and
the National Institute for Occupational Safety and Health (NIOSH). Employers must also make
environmental and biological monitoring and medical removal records available to affected employees
and to former employees or their authorized employee representatives. Employees or their specifically
designated representatives have access to their entire medical surveillance records.

In addition, the standard requires that the employer inform all werkersemployees who are exposed to
lead at or above the action level30-pg/m?® on any one day; who are exposed to lead that may cause skin
or eye irritation (e.g., lead arsenate, lead azide); or who perform trigger tasks of the provisions of the
standard and all its appendices, the purpose and description of medical surveillance, and provisions for
medical removal protection if temporary removal is required. An understanding of the potential health
effects of lead exposure by all exposed employees along with full understanding of their rights under the
lead standard is essential for an effective monitoring program.

Il. Adverse Health Effects of Inorganic Lead

Although the toxicity of lead has been known for 2,000 years, the knowledge of the complex
relationship between lead exposure and human response is still being refined. Significant research into
the toxic propertles of lead continues throughout the worId—aﬁd—rt—eheuld-be—aﬂtfepated—t-hat—euF

: ; . The most
recent scientific evidence shows multlple health effects at BLLs once thought to be without recognized
harm. Prolonged exposure to these low levels of lead can result in adverse cumulative effects. These
health effects may be permanent.

The provisions of the lead standard are founded on two prime medical judgments: Ffirst, the prevention
of adverse health effects from exposure to lead throughout a working lifetime requires that
workeremployee bloedleadlevelsBLLs be maintained at-erbelowas low as possible-40-pgfdl, and
second, the bleedlead-levelsBLLs of female werkersemployeesmale-orfemate; who are trying to
conceiveintend-toparentinthe nearfuture should be maintained below 530 pg/dl to minimize adverse
reproductive health effects to the motherparents and developing fetus. The lead standard is designed to
detect BLL increases early and take action to control exposures. The adverse effects of lead on
reproduction are being actively researched and Cal/OSHA encourages the physician to remain abreast of
recent developments in the area to best advise pregnant werkersemployees or werkersemployees
planning to conceive children.
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The spectrum of health effects caused by lead exposure can be subdivided into fivefour developmental
stages: Nermab-physiological changes of uncertain significance, pathophysiological changes, overt
symptoms (morbidity), and mortality. Within this process there are no sharp distinctions, but rather a
continuum of effects. Boundaries between categories overlap due to the wide variation of individual
responses and exposures in the working population. OSHA's development of the lead standard focused
on pathophysiological changes as well as later stages of disease.

In terms of mechanisms of disease, lead interferes with cellular metabolism in tissues throughout the
body. As a divalent cation, lead interferes with calcium metabolism which affects, for example,
neurotransmission and vascular tone. Lead has a high affinity for negatively charged sulfhydryl groups,
ultimately affecting the synthesis of heme required for production of hemoglobin, cytochromes involved
in cellular respiration, and microsomal oxidases involved in biotransformation pathways. In addition,
lead increases reactive oxygen species, which effects vascular tone. Lead also affects cell membranes
and nucleic acids with multi-system effects. In the nervous system, lead alters the permeability of the
blood brain barrier and accumulates in astroglia. Other modes of action include cell death, genotoxicity,
inflammation, and endocrine disruption.

1. Cardiovascular Effects. Current evidence indicates a causal relationship between lead exposure and
hypertension, and between lead exposure and coronary heart disease. Various mechanisms of action
may mediate the hypertensive effect, including oxidative stress, inflammation, hormonal and blood
pressure regulatory-system dysfunction, and vasomodulator imbalance. These mechanisms, and
possibly subclinical atherosclerosis which has been demonstrated in some studies, likewise contribute to
coronary heart disease. Since hypertension is a significant risk factor for heart disease, stroke, and renal
insufficiency, lead exposure may exert an important influence on cardiovascular, cerebrovascular, and
renovascular mortality. Prospective cohort studies have demonstrated an approximate 50% increase in
cardiovascular mortality associated with chronic BLLs of 10 ug/dl or greater.

12. Heme Synthesis Inhibition. The earliest demenstratedhematologic effect eflead-involves lead’sits
ability to inhibit at least two enzymes of the heme synthesis pathway at very low bloed-tevelsBLLs.
Inhibition of delta--aminolevulinic acid dehydratase (ALA-D) which catalyzes the conversion of delta-
aminolevulinic acid (ALA) to protoporphyrin is observed at a bleed-leadlevelBLL belew20as low as 10
ug/dl. At a bleedleadlevelBLL of 40 ug/dl, more than 20% of the population would have 70% inhibition
of ALA-D. There is an exponential increase in ALA excretion at bleedlead-levelsBLLs greater than 40
ug/dl.

Another enzyme, ferrochelatase, is also inhibited at low bleed-teaddevelsBLLs. Inhibition of
ferrochelatase leads to increased free erythrocyte protoporphyrin (FEP) in the blood which can then
bind to zinc to yield zinc protoporphyrin (ZPP). At a bleedleadlevelBLL of 50 pg/dl or greater, nearly
100% of the population will have an increase in FEP. There is also an exponential relationship between
bleedleadlevelsBLLs greater than 40 pg/dl and the associated ZPP level, which has led to the
development of the ZPP screening test for lead exposure.
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While the significance of these effects is subject to debate, itis-Cal/OSHA's-pesitienthatthese enzyme
disturbances are early stages of a disease process which may-eventually results in the clinical symptoms
of lead poisoning. Whether or not the effects do progress to the later stages of clinical disease,

disruption of these enzyme processes over a working lifetime is eensidered-te-be-a material impairment
of health.

One of the eventual results of lead-induced inhibition of enzymes in the heme synthesis pathway is
anemia which can be asymptomatic if mild, but is associated with a wide array of symptoms including
dizziness, fatigue, and tachycardia when more severe. Recent evidence suggests that bone lead stores
may exert a subclinical effect on hematopoiesis, since bone lead levels have been found to correlate
with decreased hemoglobin and hematocrit in individuals with low BLLs (mean BLL<10 ug/dl). Studies
have-indicated-that-Once BLLsleadlevels reachastew-as 50 pug/dl, can-be-asseciated-with-a definite
decreased in hemoglobin is evident, although most cases of lead-induced anemia, as well as shortened
red-cell survival times, occur at BLLsleadlevels exceeding 80 pg/dl. Inhibited hemoglobin synthesis is
more common in chronic cases, whereas shortened erythrocyte life span is more common in acute
cases.

In lead-induced anemias, there is usually a reticulocytosis along with the presence of basophilic
stippling, and ringed sideroblasts, although none of the above are pathognomonic for lead-induced
anemia.

23. Neurological Effects. Inorganic lead has been found to have toxic effects on both the central and
peripheral nervous systems. The earliest stages of lead-induced central nervous system effects are first
manifested bythemselves-intheform-of behavioral disturbances and central nervous system symptoms
including irritability, restlessness, insomnia and other sleep disturbances, fatigue, vertigo, headache,
poor memory, tremor, depression, and apathy. With more severe exposure, symptoms can progress to
drowsiness, stupor, hallucinations, delirium, convulsions, and coma.

The most severe and acute form of lead poisoning which usually follows ingestion or inhalation of large
amounts of lead is acute encephalopathy which may arise precipitously with the onset of intractable
seizures, coma, cardiopulmonaryrespiratery arrest, and death within 48 hours.

While there is disagreement about what exposure levels are needed to produce the earliest symptoms,
most experts agree that symptoms_and neurocognitive deficits definitely can occur at bleed-leaddevels
BLLs of 6040 pg/dl-whelebloed. Subclinical neurocognitive deficits are possible at lower levels, and
therefore recommend-a 4010 pug/dl maximum_is recommended. The central nervous system effects
frequently are not reversible following discontinued exposure or chelation therapy and when
improvement does occur, it is almost always only partial.

The peripheral neuropathy resulting from lead exposure characteristically involves only motor function
with minimal sensory damage and has a marked predilection for the extensor muscles of the most active
extremity. The peripheral neuropathy can occur with varying degrees of severity. The earliest and
mildest form which can be detected in werkersemployees with bleedleadlevelsBLLs as low as 5830
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ug/dl is manifested by slowing of motor nerve conduction velocity often without clinical symptomes.
With progression of the neuropathy there is development of painless extensor muscle weakness usually
involving the extensor muscles of the fingers and hand in the most active upper extremity, followed in
severe cases by wrist drop or, much less commonly, foot drop.

In addition to slowing of nerve conduction, electromyographical studies in patients with bleed-tead
levelsBLLs greater than 50 pg/dl have demonstrated a decrease in the number of acting motor unit
potentials, an increase in the duration of motor unit potentials, and spontaneous pathological activity
including fibrillations and fasciculations. Essential tremor in some studies has been shown to occur at

BLLs less than 10 ug/dl.Whetherthese-effects-ocecuratlevelsof 40pug/dHisundetermined-

While the peripheral neuropathies can occasionally be reversed with therapy, again such recovery is not
assuredensured particularly in the more severe neuropathies and often improvement is only partial. The
lack of reversibility is felt to be due in part to segmental demyelination.

34. Gastrointestinal. Lead may also affect the gastrointestinal system producing abdominal colic or
diffuse abdominal pain, constipation, obstipation, diarrhea, anorexia, nausea, and vomiting. Lead colic
may develop at chronic BLLs of 40 ug/dl and greater, or at acutely elevated BLLs of 80 ug/dl or greater

45. Renal. Renal toxicity represents one of the most serious health effects of lead poisoning. Kidney
dysfunction is thought to occur at chronic BLLs of 5-10 ug/dl or greater but also may arise after acute
high-dose lead exposures. In the early stages of disease nuclear inclusion bodies can frequently be
identified in proximal renal tubular cells. Renal function remains normal and the changes in this stage
are probably reversible. With more advanced disease there is progressive interstitial fibrosis and
impaired renal function. Eventually extensive interstitial fibrosis ensues with sclerotic glomeruli and
dilated and atrophied proximal tubules; all represent end stage kidney disease. Azotemia can be
progressive, eventually resulting in frank uremia necessitating dialysis. There is occasionally associated
hypertension and hyperuricemia with or without gout.

Early kidney disease is difficult to detect. The urinalysis is normal in early lead nephropathy and the
blood urea nitrogen and serum creatinine increase only when two-thirds of kidney function is lost.
Measurement of creatinine clearance can often detect earlier disease as can other methods of
measurement of glomerular filtration rate. An abnormal €a-EBFA-chelation mobilization test has been
used to differentiate between lead-induced and other nephropathies, but this procedure is not widely
accepted.-Aferm-ofFanconi-syndrome-with-aminoaciduriaglycosuriaand-hyperphosphaturia-indicati

" | oal renal tubules. onall e, children.

56. Reproductive eEffects. Exposure to lead can have serious effects on reproductive function in both
males and females. In male werkersemployees exposed to lead there can be a decrease in sexual drive,
impotence, decreased ability to produce healthy sperm, and sterility. Malformed sperm (teratospermia),
decreased number of sperm (hypospermia), and sperm with decreased motility (asthenospermia) can all
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asthenospermia-at4dpgfdl- These adverse effects may occur at BLLs of 20 ug/dl or greater.

Furthermore, there appears to be a dose-response relationship for teratospermia in lead-exposed
workersemployees.

Women exposed to lead may experience menstrual disturbances including dysmenorrhea, menorrhagia,
and amenorrhea. Following exposure to lead, women have a higher frequency of sterility, premature
births, spenrtaneeus-miscarriages, and stillbirths.

Germ cells can be affected by lead and lead can cause genetic damage in the egg or sperm cells before
conception and result in failure to implant, miscarriage, stillbirth, or birth defects.

Infants of mothers with lead poisoning have a higher mortality during the first year and suffer from
lowered birth weights, slower growth, and nervous system disorders.

Lead can pass through the placental barrier and lead levels in the mother's blood are comparable to
concentrations of lead in the umbilical cord at birth. Transplacental passage becomes detectable at 12-
14 weeks of gestation and increases until birth.

There is little direct data on damage to the fetus from exposure to lead but it is generally assumed that
the fetus and newborn would be at least as susceptible to neurological damage as young children.
Current evidence indicates that there is no known lower limit of toxicity at any age. Bleedleadtevelsof
50-60pgfdiLead exposure in children can cause significant neurobehavioral impairments including
cognitive dysfunction and there-is-evidence-ef-hyperactivity-atbloedlevelsaslow-as25pg/dl.-Giventhe

67. Other tToxic eEffects. Debate and research continue on the effects of lead on the human body. Lead
may impair the immune and endocrine systems, including thyroid function and the pituitary-adrenal
axis, but these effects have not been well defined. Also, although the epidemiologic data is limited and
inconsistent, based on toxicologic data and animal studies, lead is considered a probable human

carcinogen by several authoritative sources.-Hypertension-hasfregquently-beennoted-in-ocecupationally
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I1l. Medical Evaluation

The most important principle in evaluating an werkeremployee for any occupational disease including
lead poisoning is a high index of suspicion on the part of the examining physician. As discussed in
Ssection 2ll, lead can affect numerous organ systems and produce a wide array of signs and symptoms,
most of which are non-specific and subtle in nature at least in the early stages of disease. Unless serious
concern for lead toxicity is present, many of the early clues to diagnosis may easily be overlooked.

The crucial initial step in the medical evaluation is recognizing that an werkersemployee's employment
can result in exposure to lead. The werkeremployee will frequently be able to define exposures to lead
and lead containing materials but often will not volunteer this information unless specifically asked. In
other situations the werkeremployee may not know of any exposures to lead but the suspicion might be
raised on the part of the physician because of the industry or occupation of the werkeremployee.
Potential occupational exposure to lead and its compounds occur in many occupations in the
construction industry, including demolition and salvaging operations, painting, removal or encapsulation
of materials containing lead, construction, alteration, repair or renovation of structures containing lead,
transportation, disposal, storage or containment of lead or lead-containing materials on construction
sites, and maintenance operations associated with construction activities.

Once the possibility for lead exposure is raised, the focus can then be directed toward eliciting
information from the medical history, physical exam, and finally from laboratory data to evaluate the
workeremployee for potential lead toxicity.

A complete and detailed work history is important in the initial evaluation. A listing of all previous
employment with information on job description, exposure to fumes or dust, known exposures to lead
or other toxic substances, a description of any personal protective equipment used, and previous
medical surveillance should all be included in the werkersemployee's record. Where exposure to lead is
suspected, information concerning on-the-job personal hygiene, smoking, er~eating and drinking habits
in work areas, laundry procedures, and use of any protective clothing or respiratory protection
equipment should be noted. A complete work history is essential in the medical evaluation of an
workeremployee with suspected lead toxicity, especially when long term effects such as neurotoxicity
and nephrotoxicity are considered.

The medical history is also of fundamental importance and should include a listing of all past and current
medieathealth-related conditions, current medications including proprietary drug intake_and ethnic
remedies, previous surgeries and hospitalizations, allergies, smoking history, alcohol consumption, and
also non-occupational lead exposures such as hobbies (hunting, riflery). Also known childhood
exposures should be elicited. Any previous history of cardiovascular, hematological, neurological,
gastrointestinal, renal, psychological, gynecological, genetic, or reproductive problems should be
specifically noted.
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A careful and complete review of systems must be performed to assess both recognized complaints and
subtle or slowly acquired symptoms which the werkeremployee might not appreciate as being
significant. The review of symptoms should include the following:

1. General - weight loss, fatigue, decreased appetite.

2. Head, Eyes, Ears, Nose, Throat (HEENT) - headaches, visual disturbances or decreased visual acuity,
hearing deficits or tinnitus, pigmentation of the oral mucosa, or metallic taste in mouth.

3. Cardio-pulmonary - shortness of breath, cough, chest pains, palpitations, or orthopnea.
4. Gastrointestinal - nausea, vomiting, heartburn, abdominal pain, constipation, or diarrhea.

5. Neurologic - irritability, insomnia, weakness (fatigue), dizziness, loss of memory, confusion,
hallucinations, incoordination, ataxia, decreased strength in hands or feet, disturbances in gait, difficulty
in climbing stairs, or seizures.

6. Hematologic - pallor, easy fatigability, abnormal blood loss, or melena.

7. Reproductive (male and female, and spouse where relevant) - history of infertility, impotence, loss of
libido, abnormal menstrual periods, history of miscarriages, stillbirths, or children with birth defects.

8. Musculo-skeletal - muscle and joint pains.

The physical examination should emphasize the neurological, gastrointestinal, and cardiovascular
systems. The werkersemployee's weight and blood pressure should be recorded. Historically, ard-the
oral mucosa was checked for pigmentation characteristic of a possible Burtonian or lead line on the
gingiva. #sheuld-be-noted,-howeverHowever, thatthe lead line may not be present even in severe lead
poisoning if good oral hygiene is practiced.

The presence of pallor on skin examination may indicate an anemia which, if severe, might also be
associated with a tachycardia. If an anemia is suspected, an active search for blood loss should be
undertaken including potential blood loss through the gastrointestinal tract.

A complete neurological examination should include an adequate mental status evaluation including a
search for behavioral and psychological disturbances, memory testing, evaluation for irritability,
insomnia, hallucinations, and mental clouding. Gait and coordination should be examined along with
close observation for tremor. A detailed evaluation of peripheral nerve function including careful
sensory and motor function testing is warranted. Strength testing particularly of extensor muscle groups
of all extremities is of fundamental importance.

Cranial nerve evaluation should also be included in the routine examination.
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The abdominal examination should include auscultation for bowel sounds and abdominal bruits and
palpation for organomegaly, masses, and diffuse abdominal tenderness.

Cardiovascular examination should evaluate possible early signs of ischemic heart disease and
congestive heart failure. Pulmonary status should be addressed particularly if respiratory protection is
contemplated.

As part of the medical evaluation, the-interim lead standard requires the following laboratory studies:
1. Blood lead level;

2. Hemoglobin and hematocrit determinations, red cell indices, and examination of the peripheral blood
smear to evaluate red blood cell morphology;

3. Blood urea nitrogen;
4. Serum creatinine;
5. Routine urinalysis with microscopic examination;

6. A zinc protoporphyrin (ZPP) level for each employee whose last BLL was at or above 20 pg/dl.

In additional to the above, the physician is authorized to order any further laboratory or other tests
which he or she deems necessary in accordance with sound medical practice. The evaluation must also
include pregnancy testing or laboratory evaluation of male fertility if requested by the employee.
Additional tests which are probably not warranted on a routine basis but may be appropriate when
blood lead and ZPP levels are equivocal include delta--aminolevulinic acid and coproporphyrin
concentrations in the urine, and dark-field illumination for detection of basophilic stippling in red blood
cells.

If an anemia is detected further studies including a careful examination of the peripheral smear,
reticulocyte count, stool for occult blood, serum iron, total iron binding capacity, bilirubin, and, if

appropriate, vitamin B12 and folate may be of value in attempting to identify the cause of the anemia.

If a peripheral neuropathy is suspected, nerve conduction studies are warranted both for diagnosis and
as a basis to monitor any therapy.

If renal disease is questioned, a 24--hour urine collection for creatinine clearance, protein, and
electrolytes may be indicated. Elevated uric acid levels may result from lead-induced renal disease and a

serum uric acid level might be performed.

An electrocardiogram and chest x-ray may be obtained as deemed appropriate.
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Sophisticated and highly specialized testing should not be done routinely and where indicated should be
under the direction of a specialist.

IV. Laboratory Evaluation
The bleeddeadHevelBLL at present remains the single most important test to monitor lead exposure and

is the test used in the medical surveillance program under the lead standard to gwde employee medical
removal.

an anC|IIary test due to its lack of sensitivity.

This section will discuss the bleedleadlevelBLL and ZPP in detail and will outline their relative
advantages and disadvantages. Other blood tests currently available to evaluate lead exposure will also
be reviewed.

meaeu%es—ef—past—ex—peswe—BLL a measure of the amount of Iead currentlv found in the blood, reflects

both recent exogenous exposure as well as endogenous redistribution of lead stored in bone. BLL does
not reflect the total body burden. One reason for this is that lead has a high affinity for bone and up to
90% of the body's total lead is deposited there. A very important component of the total lead body
burden is lead in soft tissue (liver, kidney, and brain). This fraction of the lead body burden, the
biologically active lead, is not entirely reflected by bleed-lead-levelsBLLs since it is a function of the
dynamics of lead absorption, distribution, deposition in bone and excretion. Following discontinuation
of exposure to lead, the excess body burden is only slowly mobilized from bone and other relatively
stable body stores and excreted.

When interpreting a person’s BLL, three key questions to keep in mind are whether the exposure history
has been acute or chronic; recent or remote; high or low. For instance,Censeguenthy a high bloed-lead
tevelBLL may only represent recent heavy exposure to lead without a significant total body excess and
likewise a low bleedlead-tevelBLL does not exclude an elevated total body burden of lead.

Also due to its correlation with recent exposures, the bleedlead-tevelBLL may vary considerably over
short time intervals.

To minimize laboratory error and erroneous results due to contamination, blood specimens must be
carefully collected after thorough cleaning of the skin with appropriate methods using lead-free blood
containers and analyzed by a reliable laboratory. Under the standard, samples must be analyzed in
laboratories that are CLIA-approved (under the federal CI|n|caI Laboratory Improvement Amendments
(CLIA) regulations).whi
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The determination of lead in urine is generally considered a less reliable monitoring technique than
analysis of whole blood primarily due to individual variability in urinary excretion capacity as well as the
technical difficulty of obtaining accurate 24--hour urine collections. In addition, werkersemployees with
renal insufficiency, whether due to lead or some other cause, may have decreased lead clearance and
consequently urine lead levels may underestimate the true lead burden. Therefore, urine lead levels
should not be used as a routine test.

The ZPP test, unlike the blood lead determination, is an indirect and relatively insensitive biomarker of

lead absorption. Zinc protoporphyrin results from the inhibition of the enzyme ferrochelatase which
catalyzes the insertion of an iron molecule into the protoporphyrin molecule, which then becomes
heme. If iron is not inserted into the molecule, then zinc, having a greater affinity for protoporphyrin,
takes the place of the iron, forming ZPP. The level of circulating ZPP may not rise until a BLL of 20 pg/dI
in some adults and is not greater than 90% sensitive until the BLL exceeds 50 ug/dl.An-elevationin-the

- Increases in bleedleaddevelsBLLs beyond 40 pg/dl/300-g are associated
with exponential increases in ZPP. The upper limit of normal for ZPP varies some between labs but is
usually between 35 and 40 ug/dl.

Whereas bleedleadtevelsBLLs fluctuate over short time spans, ZPP levels remain relatively stable. ZPP is
measured directly in red blood cells and is present for the cell's entire 120 day life-span. Therefore, the
ZPP level in blood reflects the average ZPP production over the previous 3-4 months and consequently
the average lead exposure during that time interval. The ZPP requires more time than the blood lead to
reach significantly elevated levels; the return to normal after discontinuing lead exposure is also slower,
lagging the BLL by about 2-6 weeks. Therefore, the ZPP may be useful to assess chronicity of exposure.
For example, an elevated BLL and normal ZPP suggest recent exposure, while an elevated BLL and
elevated ZPP suggest chronic/ongoing exposure.

It is recommended that a hematocrit be determined whenever a confirmed ZPP of 50 pg/dl/100-m!
whele-bleed is obtained to rule out a significant underlying iron deficiency anemia. If the ZPP is in excess
of 100 pg/dl/489-m! and not associated with abnormal elevations in bleedleadlevelsBLLs, the
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which-is-experienced-inteadlevel-determinations. Repeat periodic blood lead studies should be
obtained in all individuals with elevated ZPP levels to be certain that an associated elevated bloed-lead

tevelBLL has not been missed due to transient fluctuations in blood leads.

ZPP has a characteristic fluorescence spectrum with a peak at 594 nanometersam which is detectable
with a hematofluoroimeter. The hematofluoroimeter is accurate and portable and can provide on-site,
instantaneous results for werkersemployees who can be frequently tested via a finger prick.

However, careful attention must be given to calibration and quality control procedures. Limited data on
blood lead-ZPP correlations and the ZPP levels which are associated with the adverse health effects
discussed in Ssection 2ll are the major limitations of the test. Also it is difficult to correlate ZPP levels
with enwronmental exposure and there is some variation of response W|th age and sex. —Neve#theless—

Levels of delta-aminolevulinic acid (ALA) in the urine are also used as a measure of lead exposure.
Increasing concentrations of ALA are believed to result from the inhibition of the enzyme delta-
aminolevulinic acid dehydratase (ALA-D). Although the test is relatively easy to perform, inexpensive,
and rapid, the disadvantages include variability in results, the necessity to collect a complete 24 hour
urine sample which has a specific gravity greater than 1.010, and also the fact that ALA decomposes in
the presence of light.

The pattern of porphyrin excretion in the urine can also be helpful in identifying lead intoxication. With
lead poisoning, the urine concentrations of coproporphyrins | and Il, porphobilinogen and uroporphyrin |
rise. The most important increase, however, is that of coproporphyrin lllHevelsmay-exceed-5;000pg/Hn
the-urine-inlead-poisened-individuals, but its correlations with bleedleadtevelsBLLs and ZPP are not as

good as those of ALA. Increases in urinary porphyrins are not diagnostic of lead toxicity and may be seen
in porphyria, some liver diseases, and in patients with high reticulocyte counts.

V. Summary. The standard for inorganic lead in the construction industry places significant emphasis on
the medical surveillance of all werkersemployees exposed to levels of inorganic lead at or above the
action level of 2 30ug/m?3 TWA, and as interim protection for employees performing trigger tasks. The
physician has a fundamental role in this surveillance program, and in the operation of the medical
removal protection program.

Even with adequate werkeremployee education on the adverse health effects of lead and appropriate
training in work practices, personal hygiene and other control measures, the physician has a primary
responsibility for evaluating potential lead toxicity in the werkeremployee. It is only through a careful
and detailed medical and work history, a complete physical examination, and appropriate laboratory
testing that an accurate assessment can be made. Many of the adverse health effects of lead toxicity are
either irreversible or only partially reversible and therefore early detection of disease is very important.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 85 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

This document outlines the medical monitoring program as defined by the occupational safety and
health standard for inorganic lead. It reviews the adverse health effects of lead poisoning and describes
the important elements of the history and physical examinations as they relate to these adverse effects.
Finally, the appropriate laboratory testing for evaluating lead exposure and toxicity is presented.

It is hoped that this review and discussion will give the-physicians a better understanding of the

Cal/OSHA lead standard, with the ultimate goal of protecting the health and well-being of the
workeremployees exposed to lead who are under his-er-hertheir care.

: xD-to5-1532.1 — Qualitati L it ative Fit TastP |
[SeeSection 5144 -Appendix-Al
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Subchapter 7. General Industry Safety Orders
Group 16. Control of Hazardous Substances
Article 107. Dusts, Fumes, Mists, Vapors and Gasses

Amend Section 5155 as follows:

§5155. Airborne Contaminants.

(a) Scope and Application.

(1) This section establishes requirements for controlling employee exposure to airborne contaminants

and skin contact with those substances which are readily absorbed through the skin and are designated
by the "S" notation in Table AC-1 at all places of employment in the state.

k k %k k sk
Table AC-1
PERMISSIBLE EXPOSURE LIMITS FOR CHEMICAL CONTAMINANTS
Chemical
Abstracts PEL® STEL®
Registry _ -_
Number® Skin® Name!'® ppm®  mg/M*0  Ceiling®  ppm'® mg/MP®)
k k %k %k k
7758976 Lead chromate, as Pb -- 0:020.01
as Cr -- 0.005

(see also Sections 5198, 1532.1, 1532.2, 5206 & 8359)
7439921 Lead (metallic) and inorganic compounds,

dust and fume, as Pb -- 0:050.01

(see also Sections 5198 & 1532.1)

% % % %k %

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Sections 142.3 and 144.6, Labor Code.
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Subchapter 7. General Industry Safety Orders
Group 16. Control of Hazardous Substances
Article 109. Hazardous Substances and Processes
Amend Section 5198 as follows:

§5198. Lead.

(a) Scope and Application.

(1) This section applies to all occupational exposure to lead, except as provided in paragraphsubsection

(a)(2).
(2) This section does not apply to the construction industry or to agricultural operations.
(b) Definitions.

For purposes of this section, the definitions in section 5161 do not apply to the terms used throughout
this section.

Action tlevel. Employee exposure, without regard to the use of respirators, to an airborne_concentration

of lead-at-an-8-hourtime-weighted-average-concentration of 2308 micrograms per cubic meter of air (238
ug/Mm3), calculated as an 8-hour time-weighted average (TWA).

Altering or disturbing. Subjecting to a process that may result in the release of lead dust, lead mist, lead
fume, or other lead particles. Such processes include, but are not limited to, welding, torch cutting,
brazing, torch soldering, melting, pouring, spraying, cutting, shredding, crushing, baling, grinding,
polishing, machining, drilling, scraping, sanding, abrading, sweeping, raking, and shoveling.

Blood lead level. The concentration of lead measured in whole blood, expressed as micrograms per
deciliter (ug/dl) of whole blood.

Chief. The Chief of the Division of Occupational Safety and Health, P-O-—Bex-420603,-San-Francisco;
Califernia-941420r designee.

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

High-efficiency particulate air (HEPA) filter. A filter that is at least 99.97 percent efficient in removing
particles 0.3 micrometers in diameter.
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Lead. Metallic lead, all inorganic lead compounds, and organic lead soaps. Excluded from this definition
are all other organic lead compounds.

Presumed hazardous lead work (PHLW).

(1) Altering or disturbing material that is:

(A) known to contain lead at a concentration equal to or greater than 0.5% by weight, as a result of
material testing or as content listed in a safety data sheet or similar specification sheet; or

(B) reasonably anticipated to contain lead at a concentration equal to or greater than 0.5% by weight.
Such materials include, but are not limited to, scrap lead, lead solder, lead bullet fragments and dust,
lead sheeting, lead cable housing, and lead billets.

(2) Torch cutting any scrap metal.

EXCEPTION: Altering or disturbing material, as specified in this subsection, or torch cutting any scrap
metal, does not constitute PHLW when the total combined duration of lead exposure resulting from
altering, disturbing, and torch cutting is less than 8 hours during any 30-day period.

(c) Permissible Exposure Limit (PEL).

(1) The employer shall assureensure that no employee is exposed to an airborne concentration of lead

atan-8-hourtime-weighted-average-concentration-greater than 10508 micrograms per cubic meter of air
(1050 pg/-Mm3), calculated as an 8-hour time-weighted average (TWA). The 8-hour TWA shall be

calculated in accordance with the appendix to section 5155.

{3} When respirators are used to supplement engineering and work practice controls to comply with the
PEL, and all the requirements of subsections (e)(1) and (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 respirator is worn.
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Those periods may be averaged with exposure levels during periods when respirators are not worn to
determine the employee's daily TWA exposure.

(d) Exposure Monitoring.

(1) General.

(A) For the purposes of subsection (d), employee exposure is that exposure which would occur if the
employee were not using a respirator.

(B) With the exception of monitoring under subsection (d)(34), the employer shall collect full shift{ferat
least7-continvous-heurs} personal samples including at least one sample for each shift for each job

classification in each work area.

(C) Full shift personal samples shall be representative of the monitored employee's regular, daily
exposure to lead.

(2) Protection of Employees Prior to Assessment of Exposure.

Until the employer performs an employee exposure assessment as required under subsection (d) and

determines actual employee exposure, the employer shall provide employees performing PHLW with

interim protection as follows:

(A) Appropriate respiratory protection consisting of, at a minimum, a half-mask respirator with N-100, R-

100, or P-100 filters, in accordance with subsection (f). Employers shall not select or use filtering

facepiece respirators.

NOTE: A respirator that provides greater protection, such as a full-face respirator, may be appropriate

when employees perform tasks such as welding, grinding, torch burning, torch cutting, and cleaning or

emptying bullet traps.

(B) Appropriate protective work clothing and equipment, in a clean and dry condition at least weekly, in

accordance with subsection (g).

(C) Medical surveillance in accordance with subsection (j).

(D) Training in accordance with subsection (/).

(E) Posted signs in accordance with subsection (m)(2).
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(23) Initial Determination. Each employer who has a workplace or work operation covered by this
standard shall determine if any employee may be exposed to lead at or above the action level.

(34) Basis of Initial Determination.

(A) The employer shall monitor employee exposures and shall base initial determinations on the
employee exposure monitoring results and any of the following, relevant considerations:

1. Any information, observations, or calculations which would indicate employee exposure to lead;

2. Any previous measurements of airborne lead; and

3. Any employee complaints of symptoms which may be attributable to exposure to lead.

(B) Monitoring for the initial determination may be limited to a representative sample of the exposed
employees who the employer reasonably believes are exposed to the greatest concentrations of
airborne lead in the workplace.

(C) Measurements of airborne lead made in the preceding 12 months may be used to satisfy the
requirement to monitor under subsection (d)(34)(A) if sampling and analytical methods used meet the
accuracy and confidence levels of subsection (d)(910).

(45) Positive Initial Determination and Initial Monitoring.

(A) Where a determination conducted under subsections (d)(23) and (d)(34) shows the possibility of any
employee exposure at or above the action level, the employer shall conduct monitoring which is
representative of the exposure for each employee in the workplace who is exposed to lead.

(B) Measurements of airborne lead made in the preceding 12 months may be used to satisfy this
requirement if the sampling and analytical methods used meet the accuracy and confidence levels of
subsection (d)(810).

(56) Negative Initial Determination. Where a determination conducted under subsections (d)(23) and
(d)(34) is made that no employee is exposed to concentrations of airborne lead at or above the action
level, the employer shall make a written record of such determination. The record shall include at least
the information specified in subsection (d)(34) and shall also include the date of determination, location
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within the worksite, and the name and another unigue employee identifier (such as date of birth or
employee identification numbersecial-security-number) of each employee monitored.

(67) Frequency.

(A) If initiakmonitoring reveals ar-employee's exposure to be above 50 pg/m3as an 8-hour TWA the
permissible-exposuretimit, the employer shall repeat monitoring quarterly until at least two consecutive
measurements, taken at least 7 days apart, are at or below 50 pg/m3as an 8-hour TWAthe-permissible

exposuretimit. Subsequent monitoring ferthatemployee-shall conform with the applicable provisions

of subsections (d)(67)(B) or (C), as appropriate, based on the monitoring results.

(B) If initiab-monitoring-e ucted-inaccordancewith-subsection{d}{6}{A) reveals an
employee's exposure to be at or above 30 pug/m3as an 8-hour TWA the-actiontevel but no greater than
50 pg/m?3 as an 8-hour TWAthe permissible-exposurelimit, the employer shall repeat monitoring at least
every 6 months. The employer shall continue monitoring at the required frequency until at least two
consecutive measurements, taken at least 7 days apart, are below 30 yug/m3as an 8-hour TWA.the
actionlevelat-which-time Subsequent monitoring shall conform with the applicable provisions of

subsection (d)(7)(C)-the-emplovermay-discontinue-monitorn

(C) If monitoring reveals employee exposure to be at or above the action level but below 30 pg/m3as an

8-hour TWA, the employer shall repeat monitoring at least every 12 months. The employer shall

continue monitoring at the required frequency until at least two consecutive measurements, taken at

least 7 days apart, are below the action level, at which time the employer may discontinue monitoring

except as otherwise provided by subsection (d)(8).

(D€) Whenever initial monitoring-e

reveals ar-employee’s exposure to be below the action level, further measurements are not required
except as otherwise provided by subsection (d)(#8).

(#8) Additional Monitoring. Whenever there has been a production, process, control, or personnel
change which may result in new or additional exposure to lead, or whenever the employer has any other
reason to suspect a change which may result in new or additional exposures to lead, additional

monitoring in accordance with this subsection shall be conducted.

(89) Employee Notification.
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(A) Within 5 working days after the receipt of monitoring results, the employer shall notify each
employee in writing of the results which represent that employee's exposure.

(B) Whenever the results indicate that the representative employee exposure, without regard to
respirators, exceeds the permissible exposure limit, the employer shall include in the written notice a
statement that the permissible exposure limit was exceeded and a description of the corrective action
taken or to be taken to reduce exposure to or below the permissible exposure limit.

(910) Accuracy of Measurement. The employer shall use a method of monitoring and analysis which has
an accuracy (to a confidence level of 95%) within plus or minus 20 percent at concentrations of airborne
lead equal to or greater than 230 ug/mM3.

(e) Compliance.

(1) Methods.

(A) Except as specified in subsection (e)(1)(B), wMthere any employee is exposed to lead above the

permissible exposure limit (PEL)-fermeore-than-30-daysperyear, the employer shall implement

engineering; and work practice controls, includingand administrative controls, to reduce and maintain

employee exposure to lead_at or below the PEL, except to the extent that the employer can

demonstrate that such controls are not feasible. Where-engineering-work-practiceand-administrative

7
via' a all aVaWTa a¥a a-no an o-red e-embtoVvee-exbo e—to-or-below ho

(B) Where a separate engineering control air limit (SECAL) has been specified for particular processes

(see Table 1), the employer shall implement engineering and work practice 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.

Table 1 -- Separate Engineering Control Airborne Limits (SECALs) for Selected Processes; Implementation Schedule

Industry Process SECAL** and Implementation Dates
Lead acid Oxide production; paste mixing; grid pasting 50 pg/m3 on [OAL insert effective date
battery and parting; and battery assembly. here], then

40 pg/m3 on [OAL insert five years from the
effective date here].

manufacturing*
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Grid production and small parts casting; and 50 pg/m3 on [OAL insert effective date

plate formation. here], then
30 pg/m3 on [OAL insert five years from the
effective date here].

* Processes in this industry that are not specified in this table must achieve the PEL as specified in subsection

(e)(1)(A).

**A SECAL is an airborne concentration of lead calculated as an 8-hour TWA.

(CB) Where engineering and work practice controls Where-controls-which-can-be-instituted-n
acecordance-with-subsection{e{d{A)-are not sufficient to reduce and maintain employee exposure to or

below the permissible-expesure-timitPEL or, where applicable, the SECAL, the employer shall implement
such controls to reduce exposure to the lowest level feasible. The employer shall supplement these

controls with respiratory protection, in conformance with subsection (f), to control employee exposure

withinto or below the permissible-exposuretimitPEL.

(2) Compliance Program.

(A) WHhere-applicable; Eeach employer shall establish and implement a written compliance program to
reduce exposures to or below the permissible-expoesure-imitPEL or, where applicable, the SECAL, and
interimlevels-solely by means of engineering and work practice controls in accordance with subsection

(e)(1)(C)in-aececordance-with-the implementationschedule-insubsection{ell).

(B) Written plans for these compliance programs shall include at least the following:
1. A description of each operation in which lead is emitted; e.g. machinery used, material processed,
controls in place, crew size, employee job responsibilities, operating procedures and maintenance

practices;

2. A description of the specific means that will be employed to achieve compliance, including
engineering plans and studies used to determine methods selected for controlling exposure to lead;

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 94 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

3. Areport of theany engineering and work practice controls considered in meeting the PEL but not

implemented due to infeasibility, that includes an explanation of how each was determined to be
infeasibletechnology i i ; s .

4. Air monitoring data which documents the source of lead emissions;

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

6. A work practice program which includes items required under subsections (g), (h), and (i);

7. An administrative control schedule required by subsection (e)(45), if applicable; and

8. Other relevant information.

(C) Written programs shall be submitted upon request to the Chief and the Director, and shall be
available at the worksite for examination and copying by the Chief, the Director, and any affected

employee or authorized employee representatives.

(D) Written programs shall be revised and updated at least every 6 months to reflect the current status
of the program. The revisions and updates shall be documented in writing, in accordance with

subsection (n)(2).

{3HReserved]

(34) Mechanical Ventilation.

(A) When ventilation is used to control exposure, measurements which demonstrate the effectiveness
of the system in controlling exposure, such as capture velocity, duct velocity, or static pressure shall be
made at least every 3 months. Measurements of the system's effectiveness in controlling exposure shall
be made within 5 days of any change in production, process, or control which might result in a change in

employee exposure to lead.

(B) Recirculation of Air. If air from exhaust ventilation is recirculated into the workplace, the employer
shall assureensure that:

1. The exhaust has a high efficiency filter with a reliable back-up filter; and
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2. Controls are installed, operating, and maintained which monitor the concentration of lead in the
return air and which, in case of failure, automatically prevent the recirculation of exhaust air.

(45) Administrative Controls. If administrative controls are used as a means of reducing employees' TWA
exposure to lead, the employer shall establish and implement a written job rotation schedule that whieh

includes:

(A) The nName and another unique identifier (such as date of birth or employeeer identification

number) of each affected employee;

(B) Duration and exposure levels at each job or work station where such affected employee is located;
and

(C) Any other information which may be useful in assessing the reliability of administrative controls to
reduce exposure to lead.

(f) Respiratory Protection.
(1) General. For employees who are required to use respirators by this section, the employer must
provide respirators that comply with the requirements of this subsection. Respirators must be used

during:

(A) Work operations for which engineering and work practice controls are not sufficient to reduce

exposures to or below the permissible-exposuretimitPEL;

(B) Periods necessary to implement engineering or work practice controls-;

(C) Periods when an employee requests a respirator:; and

(D) Periods when an employee performs PHLW, as interim protection in accordance with subsection

(d)(2).

(2) Respirator program.

(A) The employer must implement a respiratory protection program in accordance with section 5144(be)

{execept{dHIHEN through (m) (except subsection (d)(1)(C)).
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(B) If an employee exhibits breathing difficulty during fit testing or respirator use, the employer must
provide the employee with a medical examination in accordance with subsection (j)(3)(A)3. to
determine whether or not the employee can use a respirator while performing the required duty.

(3) Respirator Selection.

(A) The employer shall select, and provide to employees, the appropriate respirators specified in
sSection 5144(d)(3)(A)1. Employers shall not select or use filtering facepiece respirators for protection

against lead.

(B) The employer shall provide a powered; air-purifying respirator in lieu of the respirator specified in
subsection (f)(3)(A) whenever:

1. An employee chooses to use this type of respirator;, and

2. This respirator will provide adequate protection to the employee.

(C) The employer shall provide employees with full facepiece respirators instead of half mask respirators
for protection against lead aerosols that cause eye or skin irritation at the use concentrations.

(D) The employer shall provide HEPA filters for powered air-purifying respirators and N-100, R-100, or P-

100 filters for non-powered air-purifying respirators.

(g) Protective Work Clothing and Equipment.

(1) Provisions and Use.

the-possibility-ofskin-or-eye-irritation-exists,tThe employer shall, in accordance with Article 10,
provideatne-cost-to-the-employee-and-assure-that-the-employee-uses appropriate protective work
clothing and equipment-sueh-as;-but-nrettimited-te:

1. To employees exposed to lead above the PEL without regard to the use of respirators;

2. As interim protection, in accordance with subsection (d)(2), to employees who perform PHLW; and
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3. To employees for whom the possibility exists of skin or eye irritation from exposure to lead (e.g. lead
arsenate, lead azide).

(B) The employer shall provide protective work clothing and equipment at no cost to the employee, and

shall ensure its use.

(C) Appropriate protective work clothing and equipment includes, but is not limited to:

{Al.} Coveralls or similar full-body work clothing;

{B2.} Gloves, hats, and shoes or disposable shoe coverlets; and

{€3.} Face shields, vented goggles, or other appropriate protective equipment which-complies-with
Article10.

(2) Cleaning and Replacement.

(A) The employer shall provide the protective clothing required in subsection (g)(1), in a clean and dry
condition at least weekly, and daily to employees whose exposure levels without regard to respirator

use are over 30150 pg/mM?3 of lead eras an 8-hour time-weighted-average basisTWA.

(B) The employer shall provide for the cleaning, laundering, or disposal of protective clothing and
equipment required by subsection (g)(1).

(C) The employer shall repair or replace required protective clothing and equipment as needed to
maintain their effectiveness.

(D) The employer shall assureensure that all protective clothing is removed at the completion of a work

shift and only in change rooms provided for that purpose as prescribed in subsection (i)(2).
(E) The employer shall assureensure that contaminated protective clothing which is to be cleaned,
laundered, or disposed of, is placed in a closed container in the change room which prevents dispersion

of lead outside the container.

(F) The employer shall inform in writing any person who cleans or launders protective clothing or
equipment of the potentially harmful effects of exposure to lead.

(G) Labeling of eContaminated pProtective €Clothing and eEquipment.
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1-The employer shall ensure that labels of bags or containers of contaminated protective clothing and
equipment include the following information:

DANGER: CLOTHING AND EQUIPMENT CONTAMINATED WITH LEAD. MAY DAMAGE FERTILITY OR THE
UNBORN CHILD. CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM. DO NOT EAT, DRINK OR SMOKE
WHEN HANDLING. DO NOT REMOVE DUST BY BLOWING OR SHAKING. DISPOSE OF LEAD
CONTAMINATED WASH WATER IN ACCORDANCE WITH APPLICABLE LOCAL, STATE, OR FEDERAL
REGULATIONS.

(H) The employer shall prohibit the removal of lead from protective clothing or equipment by blowing,

shaking, or any other means which disperses lead into the air.

Note: A downdraft booth, “air shower,” or other appropriate means for the removal of lead dust may be
used provided employee exposure to airborne lead dust is prevented during such use.

(h) Housekeeping.

(1) Surfaces. All surfaces shall be maintained as free as practicable of accumulations of lead.

(2) Cleaning MethodsFleers.

(A) Floors and other surfaces where lead accumulates sayshall not be cleaned by the use of compressed
air.

(B) Floors and other surfaces where lead accumulates shall be cleaned, wherever possible, by vacuuming

or by other methods that minimize the likelihood of lead becoming airborne.
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(CB) Shoveling, dry or wet sweeping, and brushing shallmay not be used erly-whereunless the employer
can demonstrate that vacuuming or other equally effective methods have been tried and found not to

be effective.

(3) Vacuuming. Where vacuuming methods are selected, the vacuums shall be used and emptied in a
manner which minimizes the re-entry of lead into the workplace. Those vacuum systems which exhaust
air into the workplace shall be equipped with air filters at least as effective as high-efficiencyparticulate
airHEPA filters. High-efficiency-particulateairfilter means99.97% efficient against 0-3-micrometersize

particles:
(i) Hygiene Facilities and Practices.

(1) General Hygiene.

(A) The employer shall assureensure that in areas where employees are exposed to lead abeve-the-PEL;

withoutregard-to-the-use-of respiraters, food or beverage is not present or consumed, tobacco products
are not present or used, and cosmetics are not applied;-exceptinchangeroomstunchrooms,and
I ired und I . TVEIWRIIY

(B) The employer shall provide an adequate number of washing facilities, or lavatories, in compliance

with the provisions of section 3366.

(C) Where necessary to effect lead removal, the employer shall make available special cleansing

compounds designed specifically for the removal of lead from skin surfaces.

(D) The emplover shall ensure that employees exposed to lead wash their hands, exposed arms, and

face prior to entering eating areas, eating, drinking, smoking or applying cosmetics, and at the end of
their shift.

(2) Change Rooms.

(A) The employer shall provide clean change rooms for employees who work in areas where their
airborne exposure to lead is above the PEL, without regard to the use of respirators.

(B) The employer shall assureensure that change rooms are equipped with separate storage facilities for
protective work clothing and equipment and for street clothes which prevent cross contamination.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 100 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

EXCEPTION: Separate storage facilities are not required where clean protective clothing and equipment
are provided on a daily basis.

(3) Showers.
(A) The employer shall assureensure that employees who work in areas where their exposure to
airborne lead is above the PEL, without regard to the use of respirators, shower at the end of the work

shift.

(B) The employer shall prevideensure that required shower facilities in-aceerdaneecomply with sSection
3366(f).

(C) The employer shall assureensure that employees who are required to shower pursuant to subsection
(i)(3)(A) do not leave the work place wearing any clothing or equipment worn during the work shift.

(4) Lunchrooms.

(A) The employer shall provide readily accessible lunchroom facilities, in accordance with sSection 3368,
for employees who work in areas where their exposure to airborne lead is above the PEL, without regard
to the use of respirators.

(B) Lunchroom facilities shall have a temperature controlled, positive pressure, filtered air supply except
that such facilities need not be under positive pressure if workplace operations produce no
contamination by airborne lead.

(CB) The employer shall assureensure that employees do not enter lunchroom facilities with protective

work clothing or equipment unless surface lead dust has been removed by vacuuming, downdraft
booth, or other cleaning method.

(5) Cleaning of Hygiene Facilities. The employer shall establish, implement, and maintain written

methods and schedules to maintain the cleanliness of drinking and washing facilities, change rooms,
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showers, and lunchrooms reqwred bv this subsection. —Lavateﬁes—'Fhe-emp#eyepsha«Lmewée—an

(j) Medical Surveillance.

(1) General.

(A) The employer shall institute a medical surveillance program-ferallemployees:

1. For all employees who are or may be exposed at or above the action levelfermore-than-30-daysper
yea¥; and

2. As interim protection, in accordance with subsection (d)(2), for all employees who perform PHLW.

EXCEPTION: Medical surveillance is not required for an employee who is not exposed to lead at or above

the action level for 10 or more days in any 12 consecutive months, and who is not exposed on any day at

or above 100 pg/m3as an 8-hour TWA, without regard to respirator use.

(B) The employer shall assureensure that all medical examinations and procedures are performed by or
under the supervision of a licensed physician.

(C) The employer shall provide the required medical surveillance including multiple physician review
under subsection (j)(3)(C) without cost to employees and at a reasonable time and place.

(D) The employer shall provide complete employee identification information to the licensed healthcare
provider who performs any services covered under subsections (j)(2) and (j)(3). The employer shall
instruct the healthcare provider ordering blood lead tests to provide the analyzing laboratory with the
employee identification information. Identification information includes:

1. Employee name, date of birth, address, and phone number; and

2. Employer name, address, and phone number.

(2) Blood Lead TestingBiolegical-Meonitering.

(A) Blood Lead Testing Scheduleand-Zinc-Protoporphyrin-Samphng-and-Analysis. The employer shall
make available bielogicalmenitoring-in-the-form-of blood lead testingsampling-and-analysisforlead-and
zine-protoporphyrin{ZPPHevels to each employee covered under subsection (j)(1)(A) on the following

schedule:
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1. Atleast-every-6-months-to-each-employeePrior to assignment for work covered underby subsection

(j)(1)(A);or as soon as possible when work is first determined to be covered by subsection (j)(1)(A);

2. At least every 2 months for the first 6 months and every 6 months thereafter;

3. At least every 2 months for the first 6 months and every 6 months thereafter, following a change in
work task or process resulting in or likely to result in higher exposure to lead;

24. At least every two months for each employee whose last blood-sampling-and-analysisindicated-a
blood lead level was at or above 1040 pg/dl300-g but below 20 pg/dl-efwhele-bloed. This frequency

shall continue until two consecutive blood lead levels samples-and-analysis, taken at least 30 days apart,
areindicatea-bloedleadlevel below 1040 pg/dl100-gofwhelebloed; and

35. At least monthly for each employee whose last blood lead level was at or above 20 ug/dl, and during

the removal period of each employee removed from exposure to lead due to an elevated blood lead
level.

(€B) Accuracy of Blood Lead Testingtevel-Sampling-and-Analysis. Blood lead testinglevelsampling-and

analysis provided pursuant to this section shall include analysis by a Clinical Laboratory Improvement
Amendments (CLIA)-approved laboratory (under the federal CLIA regulations, 42 CFR Part 493).have-an

(BC) Employer Notification to the Employee-Netification. Within five working days after the receipt of

blood lead test bielogicalmenitering-results, the employer shall notify in writing each employee-whese
bloodlead-levelisat-orabove 4042/100-g:

1. Of that employee's blood lead level; and

2. That the standard requires the employer to make medical examinations and consultations available to
employees exposed at or above the action level, and as interim protection, to employees performing

PHLW, unless an employee’s exposure or work is covered by the exception in subsection (j)(1)(A). When
they are required, the employer must make medical examinations and consultations available as soon as
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possible, upon notification by an employee either that the employee has developed signs or symptoms
commonly associated with lead intoxication, that the employee desires medical advice concerning the
effects of current or past exposure to lead on the employee's ability to procreate a healthy child, or that
the employee has demonstrated difficulty breathing during a respirator fit test or during use; and

32. That the standard requires temporary medical removal with Medical Removal Protection benefits
when an employee's blood lead level is at or above 30 ug/dl, the last two monthly blood lead levels are
at or above 20 pg/dl, or the average of the results of all blood lead tests conducted in the last 6 months
is at or above 20 pg/dl, as provided for in is-at-erabovethe-numericalcriterionformedicalremoval
wndersubsection (k)(1).

(D) Physician’s Notification to the Employee. The employer shall ensure that the physician who orders
the blood test explains the findings of the blood lead test and notifies the employee of the following:

1. The results of the blood lead test;

2. Any recommended follow-up blood lead testing in accordance with subsection (j)(2)(A) and the timing
of that recommended blood lead testing; and

3. If the employee’s blood lead level is 20 pg/dl or greater, the recommendation that the employee
undergo a medical examination by a physician if the employee has not had a lead-specific medical exam
in the preceding 12 months.

(E) Elevated Blood Lead Level Response.

1. Whenever an employee has a blood lead level at or above 10 pg/dl, the employer shall establish and

implement a written elevated blood lead level response plan for that employee which describes specific

means that will be used to reduce and maintain the employee’s blood lead level below 10 pg/dl.

2. Training and instruction shall be provided as needed for an employee who has a blood lead level at or
above 10 pg/dl, to correct any employee work practices identified in the elevated blood lead level
response plan established for that employee under subsection (j)(2)(E)1.

(3) Medical Examinations and Consultations.

(A) Frequency. The employer shall make available medical examinations and consultations to each
employee covered under subsSection 5498(j)(1)(A) on the following schedule:

1. As soon as possible for each employee for whom a blood lead test result of 20 pg/dl or greater is
received, if no lead-specific medical examination was done for that employee in the preceding 12
months, and Aat least annually thereafter, until the employee’s blood lead level is below fereach

Hhdi -2046 pg/d1166-g;
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2. Prior to assignment for each employee being assigned for the first time to an area in which 8-hour
time-weighted average concentrations of airborne lead are at or above the action level,

3. As soon as possible, upon notification by an employee either that the employee has developed signs
or symptoms commonly associated with lead intoxication, that the employee desires medical advice
concerning the effects of current or past exposure to lead on the employee's ability to procreate a
healthy child, or that the employee has demonstrated difficulty in breathing during a respirator fitting
test or during use; and

4. As soon as possible, and then as medically appropriate for each employee removed from exposure to
lead due to elevated blood lead levels in compliance with the provisions of subsection (k)(1), arisk-of

sustainirgmateriaHmpairmentto-health; or whose exposure to lead is otherwise limited pursuant to a

final medical determination in compliance with the provisions of subsection (k)(2).

(B) Content. Medical examinations made available pursuant to subsections (j)(3)(A)3-2 shall include the
following elements:

1. A detailed work history and a medical history, with particular attention to past lead exposure
(occupational and non-occupational), personal habits (smoking, hygiene), and past gastrointestinal,
hematologic, renal, cardiovascular, reproductive and neurological problems;

2. A thorough physical examination, with particular attention to teeth, gums, hematologic,
gastrointestinal, renal, cardiovascular, and neurological systems. If requested by an employee,
pregnancy testing or laboratory evaluation of male fertility shall be included. Pulmonary status should
be evaluated if respiratory protection will be used;

3. A blood pressure measurement;
4. A blood sample and analysis which determines:
a. Blood lead level;

b. Hemoglobin and hematocrit determinations, red cell indices, and examination of peripheral smear
morphology;

c. Zinc protoporphyrin for each employee whose last blood lead level was at or above 20 ug/dl;

d. Blood urea nitrogen; and
e. Serum creatinine.

5. A routine urinalysis with microscopic examination; and
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6. Any laboratory or other test relevant to lead exposure whichthat the examining physician deems
necessary by sound medical practice.

(C) Multiple Physician Review Mechanism.

1. If the employer selects the initial physician who conducts any medical examination or consultation
provided to an employee under this section, the employee may designate a second physician to review
any findings, determinations or recommendations of the initial physician and to conduct such
examinations, consultations, and laboratory tests as the second physician deems necessary to facilitate
this review.

2. The employer shall promptly notify an employee of the right to seek a second medical opinion after
each occasion that an initial physician conducts a medical examination or consultation pursuant to this
section. The employer may condition participation in, and payment for, the multiple physician review
mechanism uponby-regquiring the employee {within15-daysfrom-the-date-of theforegeingneotice-or

receiptof-the-initial-physician-s-written-epinion,-whicheveristater-informingte-inferm the employer
that the employee intends to seek a second medical opinion and initiatingte-initiate steps to make an

appointment with a second physician within 15 days after receipt of the foregoing notification or receipt
of the initial physician’s written medical opinion, whichever is later.

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

4. If the two physicians are unable to resolve their disagreement quickly, the employer and employee
through their respective physicians shall designate a third physician to review any findings,
determinations, or recommendations of the prior physicians and to conduct such examinations,
consultations, laboratory tests, and discussions with the prior physicians whichthat the third physician
deems necessary to resolve the disagreement of the prior physicians.

5. The employer shall act consistent with the findings, determinations and recommendations of the
third physician, unless the employer and the employee reach an agreement which is otherwise
consistent with the recommendations of at least one of the three physicians.

(D) Alternate Physician Determination Mechanisms. The employer and an employee or authorized
employee representative may agree upon the use of any expeditious alternate physician determination
mechanism in lieu of the multiple physician review mechanism provided by this section so long as the
alternate mechanism otherwise satisfies the requirements contained in this section.
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(4) Information Provided to Examining and Consulting Physicianss.

(A) The employer shall provide the following information to and initial physician conducting a medical
examination or consultation under the provisions of this section:

1. A copy of this regulation and its appendices;
2. A description of the affected employee's duties as they relate to the employee's exposure;

3. The employee's exposure level or anticipated exposure level to lead and to any other toxic substance
(if applicable);

4. A description of any personal protective equipment used or to be used;
5. Prior blood lead test resultsdeterminations; and
6. All prior written medical opinions concerning the employee in the employer's possession or control.

7. A copy of the written elevated blood lead level response plan for that employee as required by
subsection (j)(2)(E)1.

(B) The employer shall provide the foregoing information to a second or third physician conducting a
medical examination or consultation under this section upon request either by the second or third
physician, or by the employee.
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(5) Physician’s Written Medical Report for the Employee.

The employer shall ensure that the examining physician explains to the employee the results of the
medical examination and provides each employee with a written medical report within 30 days of each
medical examination performed. The written report shall contain:

(A) The physician’s opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

(B) Any recommended special protective measures to be provided to the employee, or recommended
limitations to be placed upon the employee’s exposure to lead;

(C) Any recommended limitations upon the employee’s use of respirators, including a determination of
whether the employee should wear a powered air-purifying respirator instead of a non-powered air-
purifying respirator;

(D) The employee’s blood lead test results;

(E) Any recommended follow-up blood lead testing and medical examinations and the timing of each;
and

(F) The physician’s opinion as to whether the employee has any health-related condition, occupational
or non-occupational, that dictates further medical examination or treatment.

(6) Physician’s Written Medical Opinion for the Employer.

(A) The employer shall obtain a written medical opinion from the examining physician within 30 days of
the medical examination. The written opinion shall contain the following information:

1. The physician's opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;
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2. Any recommended special protective measures to be provided to the employee, or limitations to be
placed upon the employee's exposure to lead;

3. Any recommended limitation upon the employee's use of respirators, including a determination of
whether the employee can wear a powered air-purifying respirator if the physician determines that the
employee cannot wear a negative pressure respirator; and

4. The employee’s blood lead test results.

(B) The employer shall instruct the examining physician to not reveal either in the written opinion to the
employer, or in any other means of communication with the employer, findings, including laboratory
results, or diagnoses unrelated to the employee's occupational exposure to lead.

(C) The employer shall ensure that the employee receives a copy of the physician’s written medical
opinion described in subsection (j)(6)(A) within 30 days of each medical examination performed.

(67) Chelation.

(A) The employer shall assureensure that any person whom the employer-he retains, employs,
supervises, or controls does not engage in prophylactic chelation of any employee at any time.

(B) If therapeutic or diagnostic chelation is to be performed by any person in subsection (j)(67)(A), the
employer shall assureensure that it be done under the supervision of a licensed physician in a clinical
setting with thorough and appropriate medical monitoring and that the employee is notified in writing
prior to its occurrence.

(k) Medical Removal Protection.
(1) Temporary Removal Due to Elevated Blood Lead Levels.

The employer shall remove an employee from work having an exposure to lead at or above the action
level, altering or disturbing any material containing lead at a concentration equal to or greater than 0.5%

by weight, or torch cutting any scrap metal, on each occasion that: theaverage-efthelastthree

(B) Effective [OAL insert 1 year from effective date here], the employee’s last two blood lead test results

are at or above 20 pg/dl: or
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(C) Effective [OAL insert 1 year from effective date here], the average of the results of all blood lead
tests conducted for the employee in the last 6 months is at or above 20 pg/dl.

(2) Temporary Removal Due to a Final Medical Determination.

(A) The employer shall remove an employee from work having an exposure to lead at or above the
action level, altering or disturbing any material containing lead at a concentration equal to or greater
than 0.5% by weight, or torch cutting any scrap metal, on each occasion that a final medical
determination results in a medical finding, determination, or opinion that the employee has a detected
health-relatedmedieal condition which places the employee’s health, including the ability to procreate a
healthy child, at increased risk of material impairment te-health-from exposure to lead.

(B) Nete:Forthepurposes-efthissection,tThe phrase “final medical determination” shal-means the

written medical opinion on the employee’s health status by the examining physician or, where relevant,
the outcome of the multiple physician review mechanism or alternate physician determination
mechanism used pursuant to the medical surveillance provisions of this section.

(CB) Where a final medical determination results in any recommended special protective measures for
an employee, or limitations on an employee's exposure to lead, the employer shall implement and act
consistent with the recommendation.

(3) Return of the Employee to Former Job Status.

(A) The employer shall return an employee to his or her former job status:

1. For an employee removed under subsection (k)(1), due-teabloedleadlevelatorabove 504g/100¢

when two consecutive blood leadsampling tests, taken at least 30 days apart, both indicate that the
employee's blood lead level is below 1540 ug/dl4808-g of whole blood; and

2. For an employee removed due to a final medical determination, when a subsequent final medical
determination results in a medical finding, determination, or opinion that the employee no longer has a
detected health-relatedmedieat condition which places the employee’s health, including the ability to
procreate a healthy child, at increased risk of material impairment te-health from exposure to lead.

(B) For the purposes of this section, the requirement that an employer return an employee to his or her
former job status is not intended to expand upon or restrict any rights an employee has or would have
had, absent temporary medical removal, to a specific job classification or position under the terms of a
collective bargaining agreement.

(4) Removal of Other Employee Special Protective Measures or Limitations. The employer shall remove
any limitations placed on an employee or end any special protective measures provided to an employee
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pursuant to a final medical determination when a subsequent final medical determination indicates that
the limitations or special protective measures are no longer necessary.

(5) Employer Options Pending a Final Medical Determination. Where the multiple physician review
mechanism, or alternate physicianmedieat determination mechanism used pursuant to the medical
surveillance provisions of this section, has not yet resulted in a final medical determination with respect
to an employee, the employer shall act as follows:

(A) Removal. The employer may remove the employee from exposure to lead, provide special protective
measures to the employee, or place limitations upon the employee, consistent with the medical
findings, determinations, or recommendations of any of the physicians who have reviewed the
employee's health status.

(B) Return. The employer may return the employee to his or her former job status, end any special
protective measures provided to the employee, and remove any limitations placed upon the employee,
consistent with the medical findings, determinations, or recommendations of any of the physicians who
have reviewed the employee's health status.

EXCEPHONS:

EXCEPTION 1:- If the initial removal, special protection, or limitation of the employee resulted from a final
medical determination which differed from the findings, determinations, or recommendations of the
initial physician.

EXCEPTION 2:- If the employee has been on removal status for the preceding eighteen months due to an
elevated blood lead level, the employer shall await a final medical determination.

(6) Medical Removal Protection Benefits.

(A) Provision of Medical Removal Protection Benefits. The employer shall provide to an employee up to
eighteen (18) months of medical removal protection benefits on each occasion that an employee is
removed from exposure to lead or otherwise limited pursuant to this section.

(B) Definition of Medical Removal Protection Benefits. For the purposes of this section, the requirement
that an employer provide medical removal protection benefits means that the employer shall maintain
the earnings, seniority and other employment rights and benefits of an employee, including the
employee’s right to their former job status, as though the employee had not been medically removed

from the employee’s jobrermatexpesure-to-tead or otherwise medically limited.

(C) Follow-Up Medical Surveillance During the Period of Employee Removal or Limitation. During the

period of time that an employee is medically removed from the employee’s jobrermal-exposure-telead
or otherwise medically limited, the employer may condition the provision of medical removal protection
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benefits upon the employee's participation in follow-up medical surveillance made available pursuant to
this section.

(D) Worker:s’ Compensation Claims. If a removed employee files a claim for worker:s’ compensation
payments for a lead-related disability, then the employer shall continue to provide medical removal
protection benefits pending disposition of the claim. To the extent that an award is made to the
employee for earnings lost during the period of removal, the employer's medical removal protection
obligation shall be reduced by such amount. The employer shall receive no credit for worker:s’
compensation payments received by the employee for treatment related expenses.

(E) Other Credits. The employer's obligation to provide medical removal protection benefits to a
removed employee shall be reduced to the extent that the employee receives compensation for
earnings lost during the period of removal either from a publicly or employer-funded compensation
program, or receives income from employment with another employer made possible by virtue of the
employee's removal.

(F) Employees Whose Blood Lead Levels Do Not Adequately Decline Within 18 Months of Removal. The
employer shall take the following measures with respect to any employee removed from exposure to
lead due to an elevated blood lead level whose blood lead level has not declined within the past
eighteen (18) months of removal so that the employee has been returned to his or her former job
status.

1. The employer shall make available to the employee a medical examination pursuant to this section to
obtain a final medical determination with respect to the employee.

2. The employer shall assureensure that the final medical determination obtained indicates whether or
not the employee may be returned to his or her former job status, and if not, what steps should be
taken to protect the employee's health.

3. Where the final medical determination has not yet been obtained, or once obtained indicates that the
employee may not yet be returned to his or her former job status, the employer shall continue to
provide medical removal protection benefits to the employee until either the employee is returned to
former job status, or a final medical determination is made that the employee is incapable of ever safely
returning to his or her former job status.

4. Where the employer acts pursuant to a final medical determination which permits the return of the
employee to his or her former job status despite what would otherwise be an unacceptable blood lead
level, later questions concerning removing the employee again shall be decided by a final medical
determination. The employer need not automatically remove such an employee pursuant to the blood
lead level removal criteria provided by this section.

(G) Voluntary Removal or Restriction of an Employee. Where an employer, although not required by this
section to do so, removes an employee from exposure to lead or otherwise places limitations on an
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employee due to the effects of lead exposure on the employee's medieathealth-related condition, the
employer shall provide medical removal protection benefits to the employee equal to thatthose
required by subsection (k)(65)(A) and (B).

(/) Employee Information and Training.
(1) Training Program.
(A) Each employer who has a workplace which falls within the scope of this section irwhieh-there-isa

petentraLe*pesure—te—arbemeJead—a&—mqyJeveLshall inform employees with occupational exposure to
ead of the content of Appendices A and B of this regulation.

(B) The employer shall institute a trammg program —iepaﬂd—assure—me—partmpahen—ef—au-empleyees

1. For employees who are exposed to lead at or above the action level on any day;

2. For employees for whom the possibility exists of skin or eye irritation from exposure to lead (e.g. lead
arsenate, lead azide); and

3. As interim protection, in accordance with subsection (d)(2), for employees who perform PHLW.

(C) The employer shall ensure that all employees covered under subsection (/)(1)(B) participate in the
training program, and that the training, and any training materials used, are appropriate to the
educational level, literacy level, and language of these employees.

{€}(D) For each employee covered by subsection (/)(1)(B), tFhe employer shall provide initial training
covering all content in subsection (/)(1)(E) prior to the time of initial job assignment, forthese

employees-subsequently-covered-by-thisparagraphand at least annually thereafter.

(E) The employer shall assureensure that effective training on the following topics is provided for each

employee covered by subsection (/)(1)(B€) isinrfermed-of-the-following:

1. The content of this standard and its appendices;

2. The specific nature of the operations whichthat could result in exposure to lead at or above the action
level, or that constitute PHLW;
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3. The importance of effective hygiene practices, including hand washing, and when required,

showering, and how to effectively remove lead contamination from skin surfaces with the proper use of

special cleansing compounds designed specifically for this purpose, in accordance with subsection

(i)(1)(C);

43. The purpose, proper selection, fitting, use, and limitations of respirators;

54. The purpose and a description of the medical surveillance program; and the medical removal
protection program;

6. The-including information-concerning the-adverse-health effects of-associated-with-excessive
exposure to lead (with particular attention to the-adverse-reproductioncardiovascular effects en-beth
males-and-females), including low-level chronic exposure;

7. The damage caused to both male and female reproductive health by low-level lead exposure,
including damage associated with blood lead levels under 5 pg/dl;

8. The employer’s duty, as required by subsection (j)(3)(A), to make medical examinations and
consultations available to each employee who notifies the employer that they desire medical advice
concerning their ability to procreate a healthy child, when the employee is exposed at or above the
action level, and as interim protection, to an employee who performs PHLW, unless the employee’s
exposure or work is covered by the exception in subsection (j)(1)(A);

9. The routes of exposure to lead, including inhalation of airborne lead and ingestion of lead from
contaminated hands and other surfaces;

10. The possibility that lead contamination brought into personal vehicles or the home on an employee’s
clothes, shoes, and body will endanger the health of household members, especially that of young
children and pregnant women;

11. The recommendation to shower immediately upon returning home from work to minimize take-
home lead exposure;

NoTE: When employees are exposed above the PEL, the employer must provide shower facilities and
ensure that employees shower at the end of the work shift, in accordance with subsection (i)(3).

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

136. The contents of any compliance plan in effect; and
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147. Instructions-te-employees that chelating agents should not routinely be used to remove lead from
their-bediesthe body and should not be used at all except under the direction of a licensed physician;
and-

15. The employee’s right of access to their exposure and medical records under section 3204.

(2) Access to Information and Training Materials.

(A) The employer shall make a copy of this standard and its appendices readily available to all affected
employees including employees exposed below the action level.

(B) The employer shall provide, upon request, all materials relating to the employee information and
training program to the Chief.

(m) Communication of Hazards.
(1) Hazard Communication - General.

(A) Chemical manufacturers, importers, distributors and employers shall comply with all requirements of
the Hazard Communication Standard (HCS) (sSection 5194) for lead.

(B) In classifying the hazards of lead at least the following hazards are to be addressed: cardiovascular
effects; rReproductive/developmental toxicity; central nervous system effects; kidney effects; blood
effects; and acute toxicity effects.

(C) Employers shall include lead in the hazard communication program established to comply with the
HCS (sSection 5194). Employers shall ensure that each employee has access to labels on containers of

lead and to safety data sheets, and is trained in accordance with the requirements of HCS and
subsection (/) of this section.

(2) Signs.
(A) The employer shall post the-feHewinrga warning signs-in-each-work-area-where:

1. in each work area where employee exposures are at or above the action level-PELis-exceeded:; and

2. as interim protection, in accordance with subsection (d)(2), in each work area where PHLW is
performed.

(B) The sign shall bear the following legend:

DANGER
LEAD WORK AREA

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 115 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA

(BC) The employer shall ensure that no statement appears on or near any sign required by this
subsection (m)(2) which contradicts or detracts from the meaning of the required sign.

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

(BE) The employer may use signs required by other statutes, regulations, or ordinances in addition to, or
in combination with, signs required by this subsection (m)(2).

(n) Recordkeeping.
(1) Exposure Monitoring.

(A) The employer shall establish and maintain an accurate record of all monitoring required in
subsection (d).

(B) This record shall include:

1. The date(s), number, duration, location and results of each of the samples taken, including a
description of the sampling procedure used to determine representative employee exposure where
applicable;

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

3. The type of respiratory protective devices worn, if any;

4. The Nname, another unigue identifier (such as date of birth or employee identification numbersecial

seedrity-number), and job classification of the employee monitored and of all other employees whose
exposure the measurement is intended to represent; and
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5. The work operations performed by the monitored employees and the workplace conditions under
which they were performed, including the processes, types of material, control methods, and work
practices used, as well as the environmental conditions prevailing during the monitored operations

(C) The employer shall maintain these monitoring records for at least 40 years or for the duration of
employment plus 20 years, whichever is longer.

(2) Written Compliance Program Review.

Records of the semi-annual revision and update of the employer’s written compliance program,

required under subsection (e)(2)(A), shall include the name of the person(s) who reviewed the program,

the date the review was completed, and a summary of the revisions and updates to the program. The

records shall be retained for three years.

(23) Medical Surveillance.

(A) The employer shall establish and maintain an accurate record for each employee subject to medical
surveillance as required by subsection (j).

(B) This record shall include:

1. The name, another unigue identifier (such as date of birth or employee identification numbersecial
seedrity-rumber), and description of the duties of the employee;

2. A copy of the physician's written opinions;

3. Results of any monitoring of exposure to airborne lead done for that employee and the
representative exposure level supplied to the physician; and

4. Any employee medical complaints related to exposure to lead.

(C) The employer shall keep, or assureensure that the examining physician keeps, the following medical
records:

1. A copy of the medical examination results including medical and work history required under
subsection (j).

2. A description of the laboratory procedures and a copy of any standards or guidelines used to interpret
the test results or references to that information.

3. A copy of the results of blood lead testingbiolegicalmenitoring.
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(D) The employer shall maintain or assureensure that the physician maintains those medical records for
at least 40 years, or for the duration of employment plus 20 years, whichever is longer.

(4) Written Elevated Blood Lead Level Response Plans.

Written elevated blood lead level response plans, required under subsection (j)(2)(E), shall be retained
for three years.

(35) Medical Removals.

(A) The employer shall establish and maintain an accurate record for each employee removed from
current exposure to lead pursuant to subsection (k).

(B) Each record shall include:

1. The name and another unique identifier (such as date of birth or employee identification number

social security-number) of the employee;

2. The date on each occasion that the employee was removed from current exposure to lead as well as
the corresponding date on which the employee was returned to his or her former job status;

3. A brief explanation of how each removal was or is being accomplished; and

4. A statement with respect to each removal indicating whether or not the reason for the removal was
an elevated blood lead level.

(C) The employer shall maintain each medical removal record for at least the duration of an employee's
employment.

(6) Training.

(A) After conducting any training required by this section, the employer shall prepare a record that
indicates the name and job classification of each employee trained, the date of the training, the name of
the person(s) who conducted the training, and the topic(s) of the training.

(B) Training records shall be maintained for three years.

(47) Availability.

(A) The employer shall make available upon request all records required to be maintained by this
subsection to the Chief and the Director for examination and copying.
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(B) Environmental monitoring, medical removal, and medical records required by this section shall be
provided upon request to employees, designated representatives, and authorized representatives of the
Chief in accordance with sSection 3204. Medical removal records shall be provided as prescribed by
sSection 3204 for monitoring records.

(58) Transfer of Records.

(A) Whenever the employer ceases to do business, the successor employer shall receive and retain all
records required to be maintained by subsection (n).

(B) Whenever the employer ceases to do business and there is no successor employer to receive and
retain the records required to be maintained by this section for the prescribed period, these records
shall be transmitted to the Director.

(C) At the expiration of the retention period for the records required to be maintained by this section,
the employer shall notify the Director at least 3 months prior to the disposal of such records and shall
transmit those records to the Director if requested within the period.

(D) The employer shall also comply with any additional requirements involving the transfer of records
set forth in sSection 3204.

(o) Observation of Monitoring.

During any observation of monitoring under subsection (d) by an affected employee or employees or
their representative (pursuant to sSection 340.1) in an area where the use of respirators, protective
clothing or equipment is required, the employer shall provide the observer with, and assureensure the
use of, such respirators, clothing and equipment and shall require the observer to comply with all other
applicable safety and health procedures. Without interfering with the monitoring, the observer shall be
entitled to receive an explanation of the measurement procedures used.

(p) Appendices.

The information contained in the appendices to this section is not intended to create any additional
obligations not otherwise imposed by this standard nor detract from any existing obligation.

NoTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, Labor Code; and Federal
Register Volume 77, Number 58 (Monday, March 26, 2012) Pages 17574-17896.
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Appendix A to Section 5198 — Substance Data Sheet for Occupational Exposure to Lead

Substance-Data-Sheet for OccupationalExposure to-Lead
This appendix is a substance data sheet for occupational exposure to lead. It includes information about
how exposure to lead can affect your health.

I. Substance Identification

A. Substance: Pure lead (Pb) is a heavy metal at room temperature and pressure and is a basic chemical
element. It can combine with various other substances to form numerous lead compounds.

B. Compounds Covered by the Standard: The word “lead” when used in this standard means elemental
lead, all inorganic lead compounds and a class of organic lead compounds called lead soaps. This
standard does not apply to other organic lead compounds.

C. Uses: Exposure to lead occurs in at least 120 different occupations, including primary and secondary
lead smelting, lead storage battery manufacturing, lead pigment manufacturing and use, solder
manufacturing and use, shipbuilding and ship repairing, auto manufacturing and repair, painting, and
printing, working with scrap metal, and working with firearms or ammunition.

D. Permissible Exposure: The Permissible Exposure Limit (PEL) set by the standard is 5810 micrograms of
lead per cubic meter of air (5010 pug/Mm?3), averaged-overcalculated as an 8-hour werkdaytime-
weighted average (TWA).

E. Action Level: The standard establishes an action IeveI of 392 m|crograms per cubic meter of air
(392 ug/Mm3), calculated as an 8-hour TWAtHme-w ; ¢. The
action level refers to employee exposure, without regard to the use of resp|rators The action level
initiates several requirements of the standard, such as exposure monitoring, medical surveillance, and
training and education, and signs.

Il. Health Hazard Data
A. Ways in which lead enters your body.

When absorbed into your body-incertain-deses, lead is a toxic substance. The object of the lead
standard is to prevent absorption of harmful quantities of lead. The standard is intended to protect you
not only from the immediate toxic effects of lead but also from the serious toxic effects that may not
become apparent until years of exposure have passed.

Lead can be absorbed into your body by inhalation (breathing) and ingestion (eating). Lead (except for
certain organic lead compounds not covered by the standard, such as tetraethyl lead) is not significantly
absorbed through your skin. When lead is scattered in the air as a dust, fume or mist it can be inhaled
and absorbed through your lungs and upper respiratory tract. Inhalation of airborne lead is generally the
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most important source of occupational lead absorption. You can also absorb lead through your digestive
system if lead gets into your mouth and is swallowed. If you handle food, beverages, cigarettes, chewing
tobacco, or make-up which have lead on them or handle them with hands contaminated with lead, this
will contribute to ingestion.

A significant portion of the lead that you inhale or ingest gets into your blood-stream. Once in your
blood-systemstream, lead is circulated throughout your body and stored in various organs and body
tissues. Some of this lead is quickly filtered out of your body and excreted, but some remains in the
blood and other tissues. As exposure to lead continues, the amount stored in your body will increase if
you are absorbing more lead than your body is excreting. Even though you may not be aware of any
immediate symptoms of disease, this lead stored in your tissues can be slowly causing irreversible
damage, first to individual cells, then to your organs and whole body systems.

B. Effects of overexposure to lead—.

(1) Short-term (acute) overexposure. Lead is a potent, systemic poison that serves no known useful
function once absorbed by your body. Taken in large enough doses, lead can kill you in a matter of days.
A condition affecting the brain called acute encephalopathy may arise which develops quickly to
seizures, coma, and death from cardiopulmonaryrespiratery arrest. A very high, short-term dose of lead
can lead to acute encephalopathy. Short-term occupational exposures of this magnitude are highly
unusual, but not impossible. Similar forms of encephalopathy may, however, arise from extended,
chronic exposure to lower doses of lead. The most severe, often fatal, form of encephalopathy may be
preceded by vomiting, a feeling of dullness progressing to drowsiness and stupor, poor memory,
restlessness, irritability, tremor, and convulsions.

There is no sharp dividing line between rapidly developing acute effects of lead and chronic effects
which take longer to acguiredevelop. Lead adversely affects numerous body systems and causes forms
of health impairment and disease which arise after periods of exposure as short as days or as long as
several years. For example, short-term reproductive effects may include miscarriage and reduced birth
weight of children exposed to lead during pregnancy. Both high and lower level lead exposures have
been associated with these outcomes. Sperm abnormalities may develop at relatively high blood lead
levels (at or above 20 micrograms of lead per deciliter of whole blood (ug/dl)).

(2) Long-term (chronic) overexposure. Chronic overexposure to lead may result in severe damage to
your cardiovascular, blood-forming, nervous, urinary and reproductive systems. Damage to multiple
organs may occur at blood lead levels previously thought to be without recognized harm. At higher lead
levels, Ssome eemmen-symptoms of chronic overexposure include loss of appetite, metallic taste in the
mouth, anxiety, constipation, nausea, pallor, excessive tiredness, weakness, insomnia, headache,
nervous irritability, muscle and joint pain or soreness, fine tremors, numbness, dizziness, hyperactivity
and lead colic. In lead colic there may be severe abdominal pain. Some people may not experience any
symptoms even though lead is causing toxic effects in their bodies. It is important to note that
permanent damage may occur even in the absence of symptoms.

Cardiovascular system (heart and blood circulation). Long-term, low dose lead exposures may result in
high blood pressure. Since high blood pressure is a significant risk factor for heart disease, stroke, and
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kidney (renal) disease, lead exposure may exert an important influence on death related to the effects
on the heart, brain, and kidneys.

Neurologic system (brain and nervous system). Nervous system dysfunction, including declines in brain
(cognitive) function and slowing of nerve conduction velocity, likewise may occur at chronic, low blood
lead levels.

High-dose exposures may Bdamage te-the central nervous system in general and the brain
(encephalopathy) in particular isin one of the most severe forms of lead porsonmg 1he—mest—se¥ere—

A ; h- There isa tendency for muscular
weakness to develop at the same time. Thls weakness may progress to paralysis often observed as a
characteristic “wrist drop” or “foot drop” and is a manifestation of a disease to the nervous system
called peripheral neuropathy.

Renal system (kidneys). Decreases in kidney function can start at low levels of exposure to lead. With
higher levels of lead exposure,Chronic-overexposure-to-lead-alseresulisin kidney disease may progress
with few, if any, symptoms appearing until extensive and most likely permanent kidney damage has
occurred. Routine laboratory tests reveal the presence of this kidney disease only after about two-thirds
of kidney function is lost. When overt symptoms of urinary dysfunction arise, it is often too late to
correct or prevent worsening conditions, and progression to kidney dialysis or death is possible.

Reproductive system. Chronic overexposure to lead impairs the reproductlve systems of both

menstmaf—eyeles—m—wemen—The course of pregnancy may be adversely affected by exposure to lead
since lead crosses the placental barrier and poses risks to developing fetuses. Reduced birth weight of

children exposed to lead during pregnancy has been documented with low-level chronic lead exposures.
Children born of parents either one of whom were exposed to excess lead levels are more likely to have
birth defects, mental retardation, or behavioral disorders or to die during the first year of childhood.
Lead exposure also may result in decreased fertility and abnormal menstrual cycles in women.

Overexposure to lead may result in decreased sex drive, impotence, and sterility in men. Lead can alter
the structure of sperm cells raising the risk of birth defects. There is evidence of miscarriage and
stillbirth in women whose husbands were exposed to lead or who were exposed to lead themselves.

Blood-forming system. Overexposure to lead also disrupts the blood-forming system resulting in
decreased hemoglobin (the substance in the blood that carries oxygen to the cells) and ultimately
anemia. Anemia is characterized by weakness, pallor and fatigue as a result of decreased oxygen-
carrying capacity in the blood.
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(3) Health protection goals of the standard. Prevention of adverse-health effectsdamage for most
workersemployees from exposure to lead throughout a worklng lifetime requires that werkere mgloye
blood lead levels (PbBLL) be maintained
bloed{40pg/100g)-as low as possible. The bleeel4ead—leve+sBLLs of female wer:ker—s mployee (—bet—h—male
and-femalewerkers}-who intend to have children should be maintained below 5 30ug/dI480g to
minimize adverse reproductive health effects to the motherparents and the developing fetus.

The measurement of your BLLbleedeadlevel is the most useful indicator of the amount of lead being
absorbed by your body. Your BLL is a measure of the amount of lead in your blood. This reflects both

recent exposure as weII as how much Iead is stored in your bones. B#eed—lead—#eve#s—(P—bB)—are—mest—eﬁen

e*pesu-re—may—hwe—a#eady—ea&sed— Past research into Iead reIated dlseases—hewever— has focused
heavily on associations between PbBBLLs and various diseases. As a result, therelativelevel-ofyourPbB

is-animportantindicatorofthe-probability-ofyeuracgquiringyour BLLs over time provide an important

indicator of the likelihood that you will gradually develop a lead-related health impairment or disease.

Onee As your bloedleadlevelBLL increases-elimbs-abeve-40-1g/100g, your risk of disease increases.
There is a wide variability of individual response to lead;; thus, it is difficult to say that a particular PbB
BLL in a given person will cause a particular effect. Health damage has been found at chronic BLLs of 5
ug/dl and greater, including high blood pressure, reduced birth weight, essential tremor, and kidney
dysfunction. At the other extreme, Sstudies have associated fatal encephalopathy with RbBBLLs asHew
asof 150 ug/dH:@Qf,t but encephalopathv mav occur at BLLs of 80 ug/dl.Otherstudies-haveshown-other

: A A a. Your PbBBLL is a crucial indicator of
the risks to your health, but one other factor is also extremely important. This factor is the length of
time you have had elevated PbBBLLs. The longer you have an elevated PbBBLL, the greater the risk that
large quantities of lead are being gradually stored in your organs and tissues (body burden). The greater
your overall body burden, the greater the chances of substantial permanent damage.

The best way to prevent all forms of lead-related health impairments and diseases (both short-term and

long--term) is to maintain your RbBBLL below-40ug/100gas low as possible. The previsions-ofthe
standard areis designed with-this-end-in-mindto detect BLL increases early and take action to control

exposures.

Your employer has prime responsibility to assureensure that the provisions of the standard are complied
with both by the company and by individual werkersemployees. You as an werkeremployee, however,
also have a responsibility to assist your employer in complying with the standard. You can play a key role
in protecting your own health by learning about the lead hazards and their control, learning what the
standard requires, following the standard where it governs your own actions, and seeing that your
employer complies with provisions governing histheir actions.
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(4) Reporting signs and symptoms of health problems. You should immediately notify your employer if
you develop signs or symptoms associated with lead poisoning or if you desire medical advice
concerning the effects of current or past exposure to lead on your ability to have a healthy child. You
should also notify your employer if you have difficulty breathing during a respirator fit test or while
wearing a respirator. In each of these cases your employer must make available to you appropriate
medical examinations or consultations. These must be provided at no cost to you and at a reasonable
time and place. The standard contains a procedure whereby you can obtain a second opinion by a
physician of your choice if the employer selected the initial physician.
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Appendix B to Section 5198 — Employee Standard Summary

Seetion 5198 Summary
This appendix summarizes key provisions of the standard that you as an werkeremployee should
become familiar with.

I. Permissible Exposure Limit (PEL) - subsection (c)

The standard sets a permissible exposure limit (PEL) of 10fifty micrograms of lead per cubic meter of air
(QSO ug/Mm ), ave#ageel—evemalculated as an 8- hour wer—kelayﬂme we|ghted average (TWA). Fhis-is-the
A , , , workdayYour lead
exposure over your entire workday, when calculated as an 8-hour TWA, cannot be higher than the PEL.
However, Ssince ithe PEL is an 8-hour averageTWA, i-permits short exposures above the PEL are
permitted so long as for each 8-hewrworkday your average exposure does not exceed the PEL.

Il. Exposure Monitoring - subsection (d)

If lead is present in any quantity in the workplace where you work, your employer is required to make
an initial determination of whether the action level (2 ug/m3 calculated as an 8-hour TWA) is exceeded
for any employee. This initial determination must include instrument monitoring of the air for the
presence of lead and must cover the exposure of a representative number of employees who are
reasonably believed to have the highest exposure levels. If your employer has conducted appropriate air
sampling for lead in the past year, hethey may use these results. If there have been any employee
complaints of symptoms which may be attributable to exposure to lead or if there is any other
information or observations which would indicate employee exposure to lead, this must also be
considered as part of the initial determination. Fhis-determination-must-have-been-completed-within30
days-ofthe-effective-date-of the-standard-If this initial determination shows that a reasonable possibility

exists that any employee may be exposed, without regard to the use of respirators, over the action level
{30-pe/M3), your employer must set up an air monitoring program to determine the exposure level of
every employee exposed to lead at your workplace.

In carrying out this air monitoring program, your employer is not required to monitor the exposure of
every employee but must monitor a representative number of employees and job types. Enough
sampling must be done to enable each employee's exposure level to be reasonably represented by at
least one full-shift{atdeastZheurs} air sample. In addition, these air samples must be taken under
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condltlons which represent each employee S regular daily exposure to lead. —A44—+m!e+al-e*pesure

The standard includes a classification for work with lead that may result in significant employee
exposure to airborne lead. In the standard, this work is referred to as presumed hazardous lead work
(PHLW). PHLW includes altering or disturbing material that contains or is likely to contain at least 0.5%
lead by weight; and torch cutting any scrap metal. In the standard, “altering or disturbing” means
“subjecting to a process that may result in the release of lead dust, lead mist, lead fume, or other lead
particles. Such processes include, but are not limited to, welding, torch cutting, brazing, torch soldering,
melting, pouring, spraying, cutting, shredding, crushing, baling, grinding, polishing, machining, drilling,
scraping, sanding, abrading, sweeping, raking, and shoveling.” Examples of materials that are likely to
contain at least 0.5% lead include scrap lead, lead solder, lead bullet fragments and dust, lead sheeting,
lead cable housing, and lead billets. Because scrap metal is likely to contain lead, and it is not easy to tell
if there is lead in a piece of scrap metal, all torch cutting of scrap metal is classified as PHLW.

There is an exception to what counts as PHLW. Altering or disturbing material, or torch cutting any scrap
metal, is not PHLW when the total combined duration of lead exposure resulting from altering,
disturbing, and torch cutting is less than 8 hours during any 30-day period.

If you are performing PHLW, your employer must provide you, as interim protection, with appropriate
respiratory protection, protective clothing and equipment, medical surveillance, training and posted
signs, until your employer conducts an exposure assessment and determines actual employee exposure,
as required under subsection (d) of the lead standard. Once an exposure assessment has been
completed, your employer must provide you with the appropriate protections, based on your level of
exposure to lead, as required by the standard.

If you are exposed to lead and air sampling is performed, your employer is required to guiekly-notify you
in writing within 5 working days of the air monitoring results which represent your exposure. If the
results indicate your exposure exceeds the PEL (without regard to your use of respirators), then your
employer must also notify you of this in writing and also provide you with a description of the corrective
action that has been or will be taken to reduce your exposure.

Your exposure must be rechecked by monitoring, at least every 12six months if your exposure is at or
aboveever the action level (2 ug/m3as an 8-hour TWA) but below 30 pg/m3as an 8-hour TWAthePEL.
fery . - Your employer
may discontinue monitoring for you if 2two consecutive measurements, taken at least twe-weeks 7 days
apart, are below the action level. Air monitoring must be repeated every 6 months if you are exposed at
or above 30 pg/m3 as an 8-hour TWA but at or below 50 ug/m?3as an 8-hour TWA. Your employer must
continue monitoring for you every 6 months until two consecutive measurements, taken at least 7 days
apart, are below 30 ug/m3as an 8-hour TWA. Air monitoring must be repeated every 3 months if you are
exposed above 50 ug/m3as an 8-hour TWA. Your employer must continue monitoring for you every 3
months until two consecutive measurements, taken at least 7 days apart, are at or below 50 pg/m3as an
8-hour TWA.
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However, whenever there is a production, process, control, or personnel change at your workplace
which may result in new or additional exposure to lead, or whenever there is any other reason to
suspect a change which may result in new or additional exposure to lead, your employer must perform
additional monitoring.

[ll. Compliance_- subsection (e)

Your employer is required to ensure that no employee is exposed to lead above the PEL. The lead

standard requires employers to institute engineering and work practice controls, including

administrative controls, to the extent feasible to reduce employee exposure to lead. Where such

controls are feasible but not adequate to reduce exposures to at or below the PEL, they must be used to
reduce exposures to the lowest level that can be accomplished by these means, and then supplemented
with appropriate respiratory protection.

Certain processes used in the lead acid battery manufacturing industry have Separate Engineering

Control Airborne Limits (SECALs), which will have a phase-in period. Table 1 shows the specific

processes, SECALs, and implementation dates:

Table 1 -- Separate Engineering Control Airborne Limits (SECALs) for Selected Processes; Implementation

Schedule
Industry Process SECAL (as an 8-hour TWA) and
Implementation Dates
Lead acid Oxide production; paste mixing; grid 50 pg/m?3 on [OAL insert effective date
battery pasting and parting; and battery here], then

manufacturing*

assembly.

40 ug/m?3 on [OAL insert five years from
effective date here].

Grid production and small parts casting;

50 ug/m?> on [OAL insert effective date

and plate formation.

here], then

30 ug/m? on [OAL insert five years from
effective date here].
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* Processes in this industry that are not specified in this table must achieve the PEL as specified in subsection

(e)(1)(A).

Where a SECAL has been specified for particular processes, your employer must implement engineering
and work practice controls to reduce and maintain employee exposures to or below the SECAL, except
to the extent that your employer can demonstrate that such controls are not feasible. Note that even
when there is a SECAL for a particular process, your employer must ensure that your exposure to lead is
not above the PEL. Respirators may be used to supplement engineering and work practice controls to
reduce employee exposure to or below the PEL.

Your employer must also develop and implement a written compliance program to reduce exposures to

or below the PEL or, where applicable, the SECAL, using only engineering and work practice controls.
The standard identifies the various elements that must be included in the program. For example,
employers are required to include a description of operations in which lead is emitted, detailing other
relevant information about the operation such as the type of equipment used, the type of material
involved, crew size, employee job responsibilities, operating procedures and maintenance practices. In
addition, your employer's compliance program must specify the means that will be used to achieve
compliance and, where engineering controls are required, include any engineering plans or studies that
have been used to select the control methods. If engineering and work practice controls were
considered but not put in place, the program must include a report that shows how they were
demonstrated not to be feasible. Also, if administrative controls involving job rotation are used to
reduce employee exposure to lead, the job rotation schedule must be included in the compliance
program. The program must also detail the type of protective clothing and equipment, including
respirators, housekeeping, and hygiene practices that will be used to protect you from the adverse
effects of exposure to lead.

The written compliance program must be made available, upon request, to affected employees and
their designated representatives, the Cal/OSHA Chief, and the National Institute for Occupational Safety
and Health (NIOSH). The program must be reviewed and updated at least every 6 months to ensure it
reflects the current status of exposure control.

IV. Respiratory Protection - subsection (f)

Your employer is required to provide and assureensure your use of respirators when your exposure to
lead is not controlled below the PEL by other means, and as interim protection if you perform PHLW and
an exposure assessment has not been completed. The employer must pay the cost of the respirator.
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Whenever you request one, your employer is also required to provide you a respirator even if theyour
air exposure level dees-noetexceedis not above the PEL. You might desirewant a respirator when, for
example, you intend to have children in the near future, and want to reduce the level of lead in your
body to minimize adverse reproductive effects. While respirators are the least satisfactory means of
controlling your exposure, they are capable of providing significant protection when properly chosen,
fitted, worn, cleaned, and maintained and are replaced when they stop providing adequate protection.

Your employer is required to select respirators as specified in the Respiratory Protection standard, in
section 5144(d)(3)(A)(1)frem-the-typeslisted-inthe respiratory-protectionsubsection-of the standard.
However, when respirators are required, filtering facepiece respirators (disposable respirators or dust
masks) are not to be selected by your employer and are not to be used for protection from lead. Any
respirator chosen must be approved by the-NatienaHnstitutefor-Occupational-Safetyand-Health
{NIOSH} under the provisions of 42 CFR part 84. The respirator selection table in section 5144 will enable
your employer to choose a type of respirator which will give you proper protection based on your
airborne lead exposure. Your employer may select a type of respirator that provides greater protection
than that required by the standard; that is, one recommended for a higher concentration of lead than
that to which you are exposed.

An air--purifying respirator works by removing particles, gases, or vapors from the air you breathe,is-ahy
respiraterwhich-hasa if the correct type of filter, cartridge, or canister which-cleans-the-werkroom-air
as-you-breathe-itis used with the facepiece. The typical air—-purifying respirator is a negative pressure
respirator because it requires the force of your inhalation to draw air through the filteringpurifying
element. #-isless-protective-thanaA powered air-purifying respirator (PAPR) is much more protective
than a typical negative pressure respirator, and may also be more comfortable to wear. A PAPRwhich
also has a filter, cartridge, or canister to clean the air, butand a power source which continuously blows
filtered air into your breathing zone. Youremployermight-makeaA PAPR availablete-youtemay ease
the burden of having to wear a negative pressure air--purifying respirator for long periods of time. The
standard previdesrequires that your employer must provide ean-ebtainyou with a PAPR upon request.
Your employer also must provide high-efficiency particulate air (HEPA) filters for PAPRs and N-100, R-
100, or P-100 filters for non-powered air-purifying respirators. In addition, if you are exposed to lead
aerosols that cause eye or skin irritation at the use concentrations, your employer must provide you
with a full facepiece respirator instead of a half mask respirator.

A Ssupplied-air respirators (SAR) can also be more protective than a typical negative pressure respirator.
A SAR is supplied with breathing-quality air from a source such as an air compressor or compressed air
cylinder. Three types of supplied-air respirators are demand, pressure-demand, and continuous flow.
The demand-type provides protection equivalent to that of a non-powered negative pressure air-

r of the same facepiece type.are-also-available-whichas-the-nameimplies,are

purifying respirato
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. ; v ype- Greater protection is
provided by either the pressure-demand or continuous-flow types asbecause positive air pressure exists
within the respirator at all times.

Your employer must implementatse-start a Respiratory Protection Program in accordance with General
tndustry-Safety-Orders-section 5144. This program must include written procedures for the-proper
respirator selection, medical evaluations, fit testing, use, cleaning, storage, and maintenance of
respirators, and training, as well as procedures to ensure adequate air quality, quantity and flow for
supplied-air respirators.

Your employer must assureensure that your respirator facepiece fits properly. Proper fit of a respirator
facepiece is critical and no single facepiece fits all facial configurations equally well. Obtaining a proper
fit thus may require your employer to make available two or three different mask types, in various sizes,
in order that facepiece leakage is minimized for each employee. In order to assureensure that your
respirator fits properly and that facepiece leakage is minimized, your employer must give you either a
Zquantitative or qualitative fit test* as specified in Appendix A of Ssection 5144, Respiratory Protection.

You must also receive from your employer proper training in the use of respirators. Your employer is
required to teach you how to wear a respirator, to know why it is needed, and to understand its
limitations.

The standard provides that if your respirator uses filter elements, you must be given an opportunity to
change the filter elements whenever an increase in breathing resistance is detected. You also must be
permitted to periodically leave your work area to wash your face and respirator facepiece whenever
necessary to prevent skin irritation. Before you begin using a respirator, and again if you ever have
difficulty in breathing during a fit test or while using a respirator, your employer must make a medical
examination available to you to determine whether you can safely wear a respirator. The result of this
examination may be to give you a positive pressure respirator (which reduces breathing resistance) or to
provide alternative means of protection.

V. Protective Work Clothing and Equipment _- subsection (g)

If you are exposed to lead above the PEL or perform PHLW and an exposure assessment has not been
completed, or if you are exposed to lead compounds such as lead arsenate or lead azide which can

cause skin and eye irritation, your employer must provide you with protective work clothing and
equipment appropriate for the hazard. If work clothing is provided, it must be provided in a clean and
dry condition at least weekly, and daily if your exposure to airborne lead without regard to respirator
use is greater than 30450 ug/Mm?3. Appropriate protective work clothing and equipment can include
coveralls or similar full-body work clothing, gloves, hats, shoes or disposable shoe coverlets, and face
shields or vented goggles. Your employer is required to provide all such equipment at no cost to you.
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HeYour employer is responsible for providing repairs and replacement as necessary, and also is
responsible for the cleaning, laundering or disposal of protective clothing and equipment. Contaminated
work clothing or equipment must be removed in change rooms and not worn home or you will extend
your exposure and expose your family since lead from your clothing can accumulate in your house, car,
etc. Contaminated clothing which is to be cleaned, laundered or disposed of must be placed in closed
containers in the change room. At no time may lead be removed from protective clothing or equipment
by any means which disperses lead into the workroom air.

VI. Housekeeping - subsection (h)

Your employer must establish a housekeeping program sufficient to maintain all surfaces as free as
practicable of accumulations of lead dust. HEPA Mvacuuming is the preferred method of meeting this
requirement, and the use of compressed air to clean floors and other surfaces is absolutely prohibited.
Dry or wet sweeping, shoveling, or brushing may not be used except where vacuuming or other equally
effective methods have been tried and do not work. Vacuums must be equipped with a special filter
called a HEPA filter and be used and emptied in a manner which minimizes the reentry of lead into the
workplace.

VII. Hygiene Facilities and Practices - subsection (i)

The standard requires that hand washing facilities be provided, and used, where occupational exposure
to lead occurs. In addition, clean change rooms, showers, and lunchrooms must be made available to
workersemployees exposed to lead above the PEL without regard to the use of respirators. When
employees are exposed to leadthe-PELis-exceeded, the employer must assureensure that food and
beverage is not present or consumed, tobacco products are not present or used, and cosmetics are not
applied, except in these facilities. Change rooms, showers, and lunchrooms-ifavailable; must be used by
workersemployees exposed in excess of the PEL. After showering, no clothing or equipment worn during
the shift may be worn home, and this includes shoes and underwear. Your own clothing worn during the
shift should be carried home and cleaned carefully so that it does not contaminate your home.
Lunchrooms may not be entered with protective clothing or equipment unless surface dust has been
removed by HEPA vacuuming, downdraft booth, or other cleaning method. Finally, werkersemployees
exposed to leadabeve-the-PEL must wash their hands, exposed arms, and faces prior to entering eating
areas, te eating, drinking, smoking or applying cosmetics, and at the end of their shift.

All of the facilities and hygiene practices just discussed are essential to minimize additional sources of
lead absorption from inhalation or ingestion of lead that may accumulate on you, your clothes, or your
possessions. Strict compliance with these provisions can virtually eliminate several sources of lead
exposure which significantly contribute to excessive lead absorption.

VIII. Medical Surveillance - subsection (j)

The medical surveillance program is part of the standard's comprehensive approach to the prevention of
lead-related disease. Its purpose is to supplement the main thrust of the standard which is aimed at
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minimizing airborne concentrations of lead and sources of ingestion. Only medical surveillance can
determine if the other provisions of the standard have effectively protected you as an individual.
Compliance with the standard's provisions will protect most werkersemployees from the
adverseharmful effects of lead exposure, but may not be satisfactory to protect individual
workersemployees (1) who have high body burdens of lead acquired over past years, (2) who have
additional uncontrolled sources of non-occupational lead exposure, (3) who exhibit-urusdal-variations
inabsorb lead abserptionat an unusually high rates, or (4) who have specific non-work related
medieathealth-related conditions which could be aggravated by lead exposure (e.g., reratkidney disease,
anemia). In addition, control systems may fail, or hygiene and respirator programs may be inadequate.
Periodic medical surveillance of individual werkersemployees will help detect those failures. Medical
surveillance willis also be-important to protect your reproductive abiityhealth, regardless of whether
you are a man or woman.

All medical surveillance required by the standard must be performed by or under the supervision of a
licensed physician. The employer must provide required medical surveillance without cost to the
employees and at a reasonable time and place. The standard's medical surveillance program has two

parts, blood lead testing periedic-bielogical-menitering-and medical examinations.

A. Blood Lead Testing

Blood lead testing must be made available to you prior to assighnment, or as soon as possible thereafter,
when you are assigned to work in which you may be exposed to lead at or above the action level, and as

interim protection, if you perform PHLW. There is an exception to this requirement. If you are exposed
to lead at or above the action level for less than 10 days in any 12 consecutive months, and your

exposure is not on any day at or above 100 pg/m?3as an 8-hour TWA, without regard to respirator use,
then blood lead testing is not required to be provided. Blood lead test results show your blood lead level
(BLL). BLL means the concentration of lead measured in whole blood, expressed as micrograms per
deciliter dl).

Unless your exposure to lead falls under the exception described above, additional blood lead testing

under the standard must be provided on the following schedule: at least every two months for the first 6
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months after initial placement, and also for the 6 months after any change in task resulting in higher

exposure; and at least everv 6 months thereafter B+eleg4eal4ﬂemte+=mg++ndepthe—stanéa¥d—eens+sts—e£
:Ifa

wer—ker—svour last BLLPbB is at or above 10 e*eeeels—40—ug/dl4:09g but below 20 pg/dl, the

moniteringtesting frequency must be inereased-from-every-6-months-te-at least every 2 months and not

reduced until two consecutive tests, taken at least 30 days apart,PbBs indicate a blood lead level below
10 40pg/dl409g. Blood lead testing then must be provided as described in the schedule given at the start
of this paragraph. If your last BLL is at or above 20 pyg/dl, or you are removed from exposure to lead due
to an elevated BLL, blood lead testing must be provided to you at least monthly.

Each time your BLL is testedPbB-is-determined-to-be-over404g/100g, your employer must notify you of

the resultsthis in writing within five working days of theirhis receipt of the test results. The employer
must also inform you that the standard requires temporary medical removal with economic protection
when your BLLRbB exceeds certain criteria (Ssee Part IX below D+seuss+eh—ef Medical Removal
Protection). ing

FemevaJ-FmaIIv, if you have a BLL at or above 10 pg/dl, your employer must establlsh and implement a

written elevated blood lead level response plan designed to reduce and maintain your BLL below 10

pg/dl.

B. Medical Examination and Consultation

An initial medical examination and consultation must be made available to you prior to assignment for
the first time to an area where the concentration of airborne lead may be at or above the action level.
There is an exception to this requirement. If you are exposed to lead at or above the action level for less
than 10 days in any 12 consecutive months, and your exposure is not on any day at or above 100 ug/m?3
as an 8-hour TWA, without regard to respirator use, then a medical examination is not required to be
provided. The initial examination will provide information to establish a baseline with which subsequent
data can be compared.

A Mmedical examinations and consultation beyond the initial one must be made available on an annual
basis if your blood lead level exeeedsis 2040 ug/d|400g or greater at any time during the preceding year.
This medical examination must be made available as soon as possible upon receiving a blood lead test
result of 20 ug/dl or greater if vou have not had a Iead specific medlcal examination in the last 12
months.
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In addition, a medical examination or consultation beyond the initial one must be made available as
soon as possible if you notify your employer that you are experiencing signs or symptoms commonly
associated with lead poisoning or that you have difficulty breathing while wearing a respirator or during
a respirator fit test. You must also be provided a medical examination or consultation beyond the initial
one if you notify your employer that you desire medical advice concerning the effects of current or past
exposure to lead on your ability to procreate a healthy child.

Finally, beyond the initial medical examination or consultation, appropriate follow-up medical
examinations or consultations maymust also be provided for employees who have been temporarily
removed from exposure under the medical removal protection provisions of the standard (Ssee Part IX;
below, Medical Removal Protection).

The standard specifies the minimum content of pre-assignment and annual medical examinations. The
content of other types of medical examinations and consultations is left up to the sound discretion of
the examining physician. Pre-assignment and annual medical examinations must include (1) a detailed
work history; and medical history; (2) a thorough physical examination, andincluding an evaluation of
your pulmonary status if you will be using a respirator; (3) a blood pressure measurement; (4) a series of
laboratory tests designed to check your blood chemistry and your kidney function; and (5) a zinc
protoporphyrin level if your last blood lead level was at or above 20 pg/dl. In addition, at any time upon
your request, a laboratory evaluation of male fertility will be made (microscopic examination of a sperm
sample), or a pregnancy test will be given.

The standard does not require that you participate in any of the medical procedures, tests, etc. which
your employer is required to make available to you. Medical surveillance can, however, play a very
important role in protecting your health. You are strongly encouraged, therefore, to participate in a
meaningful fashion. The standard contains a multiple physician review mechanism which provides you
with the right to a second medical opinion from a physician of your choice if you are dissatisfied with an
examination by a physician chosen by your employer. The standard requires the two physicians to
attempt a resolution of any difference in their opinions. If any dispute remains unresolved, the standard
provides that a third physician, selected by you and your employer, shall make a final, binding medical
determination unless you and your employer reach an agreement which is otherwise consistent with the
recommendations of one of the physicians. Generally, your employer will choose the physician who
conducts medical surveillance under the lead standard, unless you and your employer otherwise agree
on the choice of a physician or physicians. Some companies and unions have agreed in advance, for
example, to use certain independent medical laboratories or panels of physicians. Any of these
arrangements are acceptable so long as required medical surveillance is made available to
workersemployees.

The standard requires your employer to provide certain information to a physician to aid in his or her
examination of you. This information includes (1) the standard and these appendices, (2) a description
of your duties as they relate to lead exposure, (3) your exposure level, (4) a description of personal
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protective equipment you wear, (5) prior blood lead level results, and-(6) prior written medical opinions
concerning you that the employer may have-, and (7) a copy of your employer’s written elevated blood
lead level response plan (required when an employee’s BLL is at or above 10 pg/dl).

After a medical examination or consultation the physician must prepare a written repertopinion for your
employer which must contain (1) the physician's opinion as to whether you have any health-
relatedmedical condition which places your health, including the ability to procreate a healthy child, at
increased risk of material impairment te-heatth-from exposure to lead, (2) any recommended special
protective measures to be provided to you, (3) ary-blood lead test resultstevel-determinations, and (4)
any recommended limitation on your use of respirators. This last element must include a determination
of whether you can wear a powered air-purifying respirator (PAPR) if you are found unable to wear a
negative pressure respirator. Your employer must ensure that you also receive a copy of the physician’s
written medical opinion. In addition, the physician who conducts your medical examination will explain
the results of your medical examination to you and provide you with a separate written medical report
within 30 days of your medical exam. This report will contain the information in the physician’s written
medical opinion, plus additional information, including a determination of whether you should wear a
PAPR instead of a non-powered (negative pressure) air-purifying respirator, any recommended follow-
up blood lead testing or medical exams, and the physician’s opinion as to whether you have any health-
related condition, work-related or not for which you should have a further medical examination or

treatment.

C. Additional Information about Medical Surveillance

The medical surveillance program of the lead standard may at some point in time serve to notify certain
workersemployees that they have acquired a disease or other adverse medicathealth-related condition
as a result of occupational lead exposure. If this is true, werkersemployees may have legal rights to
compensation from public agencies, their employers, firms that supply hazardous products to their
employers, or other persons. The results of the medical surveillance program can significantly affect the
legal remedies of an werkeremployee who has acquired a job-related disease or impairment. Some
states have laws, including workers’ compensation laws, that disallow an employee who learns of a job-
related health impairment to sue, unless the employee sues within a short period of time after learning
of the impairment (this period of time may be a matter of months or years). An attorney can be
consulted about these possibilities. It should be stressed that Cal/OSHA is in no way trying to either
encourage or discourage claims or lawsuits. However, since results of the standard's medical
surveillance program can significantly affect the legal remedies of an employee who has acquired a job-
related disease or impairment, it is proper for Cal/OSHA to make you aware of this.

The medical surveillance subsection of the standard also contains provisions dealing with chelation.
Chelation is the use of certain drugs (administered in pill form or injected into the body) to reduce the
amount of lead absorbed in body tissues. Experience accumulated by the medical and scientific
communities has largely confirmed the effectiveness of this type of therapy for the treatment of very
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severe lead poisoning. On the other hand, it has also been established that there can be a long list of
extremely harmful side effects associated with the use of chelating agents. The medical community has
balanced the advantages and disadvantages resulting from the use of chelating agents in various
circumstances and has established when the use of these agents is acceptable. The standard includes
these accepted limitations due to a history of abuse of chelation therapy by some lead companies. The
most widely used chelating agents are succimer and calcium disodium EDTA; (Ca Na; EDTA);cateivm

The standard prohibits “prophylactic chelation” of any employee by any person the employer retains,
supervises or controls. “Prophylactic chelation” is the routine use of chelating or similarly acting drugs to
prevent elevated blood lead levels in werkersemployees who are occupationally exposed to lead, or the
use of these drugs to routinely lower blood lead levels to predesignated concentrations believed to be
‘safe.’: It should be emphasized that where an employer takes an werkeremployee who has no
symptoms of lead poisoning and has chelation carried out by a physician (either inside or outside of a
hospital) solely to reduce the werker:semployee's blood lead level, such practice is generally considered
prophylactic chelation. The use of a hospital and a physician does not mean that prophylactic chelation
is not being performed. Routine chelation to prevent increased or reduce current blood lead levels is
unacceptable whatever the setting.

The standard allows the use of “therapeutic” or “diagnostic” chelation if administered under the
supervision of a licensed physician in a clinical setting with thorough and appropriate medical
monitoring. Therapeutic chelation responds to severe lead poisoning where there are marked
symptoms. Diagnostic chelation involves giving a patient a dose of the drug then collecting all urine
excreted for some period of time as an aid to the diagnosis of lead poisoning.

In cases where the examining physician determines that chelation is appropriate, you must be notified
in writing of this fact before such treatment. This will inform you of a potentially harmful treatment and
allow you to obtain a second medical opinion if you choose to do so.

IX. Medical Removal Protection - subsection (k)

Excessive lead absorption subjects you to increased risk of disease. Medical removal protection (MRP) is
a means of protecting you when, for whatever reasons, other methods such as engineering and
administrative controls, work practices, and respirators have failed to provide the protection you need.
MRP involves the temporary removal of an werkeremployee from his or her regular job to a place of
significantly lower exposure without any loss of earnings, seniority, or other employment rights or
benefits. The purpose of this program is to cease further lead absorption and allow your body to
naturally excrete lead which has previously been absorbed. Temporary medical removal can result from
an elevated blood lead level, or a medical opinion. Up to eighteenl8 months of protection is provided as
a result of either form of removal. The vast majority of removed werkersemployees, however, will
return to their former jobs long before this eighteenrl8-month period expires. The standard contains
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special provisions to deal with the extraordinary but possible case where an werkersemployee's blood
lead level does not adequately decline during eighteenl8 months of removal.

If your last blood lead level is 3050 ug/dl300g or above, or effective [OAL insert 1 year from effective
date here], your last 2 blood lead results are at or above 20 pg/dl or the average of the results of all
blood lead tests in the last 6 months is at or above 20 pg/dl, you must be removed from any exposure
where your air lead level without a respirator would be at or above 230 pg/m? as an 8-hour TWAer
abeve, from work altering or disturbing any material containing lead at a concentration greater than or
equal to 0.5% by weight, and from torch cutting any scrap metal. If you are removed from your normal
job because of a high BLL, your employer may-retmust be-returned untityou to your former job status
when your bleedleadlevelBLL declines to atdeastbelow 15 40-ug/dl480g, and two consecutive blood
lead tests, taken at least 30 days apart, both indicate this level.

You may also be removed from exposure even if your blood lead levels are below these30 ug/dl or the
other criteria described above if a medical determination indicates that you temporarily need reduced
lead exposure for medical reasons. If the physician who is implementing your employer's medical
program makes a written opinion recommending your removal or other special protective measures,
your employer must implement the physician's recommendation. If you are removed in this manner,
you may-enlymust be returned when the doctor indicates that it is safe for you to do so.

The standard does not give specific instructions dealing with what an employer must do with a removed
workeremployee. Your job assignment upon removal is a matter for you, your employer and your union
(if any) to work out consistent with procedures or agreements for job assignments which may exist in
your place of employment. Each removal must be accomplished in a manner consistent with existing
collective bargaining relationships. Your employer is given broad discretion to implement temporary
removals so long as no attempt is made to override existing agreements. Similarly, a removed
workeremployee is provided no right to veto an employer's choice which satisfies the standard.

In most cases, employers will likely transfer removed employees to other jobs with sufficiently low lead
exposure. Alternatively, an werker'semployee's hours may be reduced so that the time-weighted
average exposure is reduced_to below the action level, or he or she may be temporarily laid off if no
other alternative is feasible.

In all of these situations, MRP benefits must be provided during the period of removal that is, you
continue to receive the same earnings, seniority, and other rights and benefits you would have had if
you had not been removed. Earnings include more than just your base wage; they include overtime,
shift differentials, incentives, and other compensation you would have earned if you had not been
removed. During the period of removal you must also be provided with appropriate follow-up medical
surveillance. If you were removed because your blood lead level was too high, you must be provided
with a monthly blood lead test. If a medical opinion caused your removal, you must be provided medical
tests or examinations that the doctor believes to be appropriate. If you do not participate in this follow
up medical surveillance, you may lose your eligibility for MRP benefits.
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When you are medically eligible to return to your former job, your employer must return you to your
“former job status.” This means that you are entitled to the position, wages, benefits, etc., you would
have if you had not been removed. If you would still be in your old job if no removal had occurred, you
are to be returned to this job. If you would not be in your old job, the job assignment to which you
return must be consistent with the decision which your employer would have been obliged to make had
no removal occurred. MRP only seeks to maintain your rights, not expand them or diminish them.

If you are removed under MRP and you are also eligible for workers’ compensation or other
compensation for lost wages, your employer's MRP benefits obligation is reduced by the amount that
you actually receive from these other sources. Similarly, if you obtain other employment during the time
you are laid off, the benefits you receive under MRP are reduced by the amount you earn in such other
employment.

The standard also covers situations where an employer voluntarily removes an werkeremployee from
exposure to lead due to the effects of lead on the employee's medicathealth-related condition, even
though the standard does not require removal. In these situations MRP benefits must also be provided
as though the standard required removal. Finally, it is important to note that in all cases where removal
is required, respirators cannot be used as a substitute. Respirators may be used before removal
becomes necessary, but not as an alternative to a transfer to a low exposure job or to a lay-off with MRP
benefits.

X. Employee Information and Training_- subsection (/)

Your employer is required to provide an information and training program for all employees exposed to
lead at or above the action level on any day, or who may sufferexperience skin or eye irritation from
lead_compounds such as lead arsenate or lead azide, and as interim protection for employees who
perform PHLW. This program must inform these employees of the specific hazards associated with their
work environment, protective measures which can be taken, the danger of lead to their bodies
(including their reproductive healthsysterms), and their rights under the standard. In addition your
employer must make readily available to all employees, including those exposed below the action level,
a copy of the standard and these appendices.

Your employer is required to complete this training program for all rew-employees described above

skin-irritation-from-tead-expesure}-prior to initial job assignment. This training program must also be

provided at least annually thereafter.

XI. Communication of HazardsSigns - subsection (m)

Your employer must include lead in their hazard communication program and training.
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The standard requires that the following warning sign must be posted in work areas where the exposure
to lead is at or above the action level, and as interim protection in each work area where PHLW is
performedexceeds-thePEL:

DANGER
LEAD_ WORK AREA
MAY DAMAGE FERTILITY OR THE UNBORN CHILD

CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM

DO NOT EAT, DRINK OR SMOKE IN THIS AREA

XIl. Recordkeeping - subsection (n)

Your employer is required to keep all records of exposure monitoring for airborne lead. These records
must include the name and job classification of employees measured, details of the sampling and
analytic techniques, the result of this sampling, and the type of respiratory protection being worn by the
person sampled. Your employer is also required to keep all records of bielegicalmeniteringblood lead
testing and medical examination results. These must include the names of the employee, the physician's
written opinion, and a copy of the results of the examination. All of the above kinds of records must be
kept for 40 years or for at least 20 years after your termination of employment, whichever is longer.

Recordkeeping is also required if you are temporarily removed from your job under the medical removal
protection program. This record must include your name and unique identifiersecial-seeurity-rumber,
the date of your removal and return, how the removal was or is being accomplished, and whether or not
the reason for the removal was an elevated blood lead level. Your employer is required to keep each
medical removal record only for the duration of an employee's employment.

In addition, the standard requires that your employer keep records of their semi-annual review of their
written compliance program, and written elevated blood lead level response plans, for three years. They
are also required to keep records of any training required by this standard for three years.

The standard requires that if you request to see or copy environmental monitoring, blood lead level
(PbBLL) meniteringtesting, or medical removal records, they must be made available to you or to a
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representative that you authorize. Your union also has access to these records. Upon your request, your
complete medical records must also be provided to you, to your physician or to any other person whom
you may specifically designate. Your union does not have access to your personal medical records unless
you authorize such access.

XllIl. Observation of Monitoring - subsection (o)

When air monitoring for lead is performed at your workplace as required by the standard, your
employer must allow you or someone you designate to observe the monitoring. The observer is entitled
to an explanation of the measurement procedure and to record the results obtained. Since results will
not normally be available at the time of the monitoring, the observer is entitled to record or receive the
results of the monitoring when returned by the laboratory. Your employer is required to provide the
observer with any personal protective devices required to be worn by employees working in the area
that is being monitored. The employer must require the observer to wear all such equipment and to
comply with all other applicable safety and health procedures.

XIV. EffectiveDate

XM-For Additional Information

A. A copy of the standard for lead in general industry can be obtained free of charge at
http://www.dir.ca.gov/Title8/5198.html, or by calling or writing your local Cal/OSHA office. Copies-of
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B. Additional information about the Califernia-lead standard for general industry, its enforcement, and

your employer's compliance can be obtained at http://www.dir.ca.gov/dosh/EnforcementPage.htm or

from the nearest CalAL/OSHA CensultingService-District Office-in-BeowneyFreshoPanorama-City;

Sacramento - San-Diegoand-SanFrancisco—TFhe CALL/OSHA Consulting Serviceds listed in your telephone
directoryies-under California-State Goverament/industrial Relations Department.
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Appendix C to Section 5198 — Medical Surveillance Requirements

This appendix outlines the medical surveillance provisions of the general industry standard for lead and
provides further information to the physician regarding the examination and evaluation of employees
exposed to lead.

Medicals iy Suidels

Introduction

The primary purpose of the Occupational Safety and Health Act of 1970 is to ensure, so far as possible,

safe and healthful working conditions for every working man and woman. The occupational health
standard for lead is designed to protect employees exposed to inorganic lead including metallic lead, all
inorganic lead compounds and organic lead soaps.

Under this firal-standard ineffectas-of September8,1979, occupational exposure to inorganic lead is to
be limited to an airborne concentration of 1050 ug/Mm?3 (micrograms per cubic meter) based-en
calculated as an 8-hour time-weighted average (TWA). This permissiblelevel-ef exposure limit (PEL) must
be achieved through a combination of engineering, work practice, and administrative controls to the
extent feasible-{inperiods-oftimerangi i j j

i ien. Where these controls are in place but are found not to reduce employee
exposures to or below the PEL, they must be used nonetheless, and supplemented with respirators to
meet the 10 ug/m3 exposure limit. Where a separate engineering control air limit (SECAL) has been
specified for particular processes in lead acid battery manufacturing (see section 5198, Table 1 in
subsection (e) Compliance), the employer shall implement engineering and work practice 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. Where these controls are in place but are found not
to reduce employee exposures to or below the PEL, they must be used nonetheless, and supplemented
with respirators to meet the 10 ug/m3 PEL.

The standard establishes an action level of 2 pg/m? calculated as an 8-hour TWA. The action level refers
to employee exposure, without regard to the use of respirators. The action level triggers several
ancillary provisions of the standard such as exposure monitoring, medical surveillance, training, and

signs.
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The standard includes a classification for work with lead that may result in significant employee
exposure to airborne lead. In the standard, this work is referred to as presumed hazardous lead work
(PHLW). PHLW includes altering or disturbing material that contains or is likely to contain at least 0.5%
lead by weight; and torch cutting any scrap metal. In the standard, “altering or disturbing” means
“subjecting to a process that may result in the release of lead dust, lead mist, lead fume, or other lead
particles. Such processes include, but are not limited to, welding, torch cutting, brazing, torch soldering,
melting, pouring, spraying, cutting, shredding, crushing, baling, grinding, polishing, machining, drilling,
scraping, sanding, abrading, sweeping, raking, and shoveling.” Examples of materials that are likely to
contain at least 0.5% lead include scrap lead, lead solder, lead bullet fragments and dust, lead sheeting,
lead cable housing, and lead billets. Because scrap metal is likely to contain lead, and it is not easy to tell
if there is lead in a piece of scrap metal, all torch cutting of scrap metal is classified as PHLW.

There is an exception to what counts as PHLW. Altering or disturbing material, or torch cutting any scrap
metal, is not PHLW when the total combined duration of lead exposure resulting from altering,
disturbing, and torch cutting is less than 8 hours during any 30-day period.

If the employee performs PHLW, the employer must provide the employee with interim protection, until
the employer conducts an exposure assessment and determines actual employee exposure, as required
under subsection (d) of the lead standard. Interim protections include appropriate respiratory
protection, protective clothing and equipment, medical surveillance, training and posted signs. Once an
exposure assessment has been completed, the employer must provide the employee with appropriate
protections based on their level of exposure to lead, as required by the standard.

The standard also prowdes fora program of b+e+eg+ea-l—men¥ee+tmg—and—med|cal surveillance for-aH
employees € i ;
30-days-peryearas outlmed in sectlon l. This program consists of initial bIood Iead testing and medical
evaluation, along with periodic blood lead testing and medical evaluation, to be performed on a
schedule which is defined by previous laboratory results, employee complaints or concerns, and the
clinical assessment of the examining physician.

Section | of this appendix provides a detailed description of the medical surveillancemenitoring

procedures including the required frequency of blood lead testing and medical examination and
consultation for exposed werkersemployees, provisions for medical removal protection (MRP), the right
of the employee to a second medical opinion, and notification and recordkeeping requirements of the
physician and the employer. Discussions of respirator use, respirator monitoring, and Cal/OSHA's
position on prophylactic chelation therapy are also included _in this section.

Section Il discusses the toxic effects and clinical manifestations of lead poisoning and effects of lead
intoxication on the cardiovascular, neurologic, renal, gastrointestinal, and hematologic systems
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enzymatic-pathwaysin-hemesynthesis. The adverse effects on both male and female reproductive

capacity and on the fetus are also discussed.

Section Il outlines the recommended medical evaluation of the werkeremployee exposed to inorganic
lead including details of the medical history, physical examination, and recommended laboratory tests,
which are based on the toxic effects of lead as discussed in Ssection II.

Section IV provides detailed information concerning the laboratory tests available for the monitoring of
exposed workersemployees. Also discussed are the relative value of each test and the limitations and
precautions which are necessary in the interpretation of laboratory results.

I. Medical surveillance and-menitering-requirements for werkersemployees exposed to inorganic lead.

A. Blood Lead Testing

Under the occupational health standard for inorganic lead, a-pregram-of biclogical-meniteringand
medicalsurveillanceblood lead testing is to be made available to alkemployees prior to assignment, or

as soon as possible thereafter, when they are assigned to work in which they may be exposed to lead at
or above the action level, and as interim protection, if they perform PHLW. There is an exception to this
requirement. If the employee is exposed to lead at or above the action level for less than 10 days in any
12 consecutive months, and their exposure is not on any day at or above 100 pg/m3as an 8-hour TWA,

without regard to respirator use, then blood lead testing is not required to be provided.expesed-te-lead

abeve the actionlevelof 30 pa/M3 WA for more than-30-days-eachyearThis program—censists of

Unless the employee’s exposure to lead falls under the exception described above, additional blood lead
testing under the standard must be provided on the following schedule: at least every two months for
the first 6 months after initial placement, and also for the 6 months after any change in task resulting in
higher exposure; and at least every 6 months thereafter. If an employee’s last blood lead level (BLL) was
at or above 10 pg/dl but below 20 ug/dl, the testing frequency must be at least every 2 months and not
reduced until two consecutive tests, taken at least 30 days apart, indicate a BLL below 10 pg/dl. Blood

lead testing then must be provided as described in the schedule given at the start of this paragraph.

- , w—For employees whose last BLL was at or
above 20 ug/dl or who are removed from exposure to lead due to an elevated blood lead, a new bleed

teadHevelBLL must be measured monthly.-Azine-proteporphyrin{ZPP}-measurementisrequired-on-each

B. Medical Examination and Consultation
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An annuatinitial medical examination and consultation performed under the guidelines discussed in
Ssection Il is to be made available to employees prior to assignment for the first time to an area where
the concentration of airborne lead may be at or above the action level. There is an exception to this
requirement. If the employee is exposed to lead at or above the action level for less than 10 days in any
12 consecutive months, and their exposure is not on any day at or above 100 pg/m3as an 8-hour TWA,
without regard to respirator use, then an initial medical examination is not required to be provided.

Medical examinations and consultations must be made available to employees in some additional
situations. When employees are exposed at or above the action level for 10 or more days in any 12
consecutive months, or are exposed on any day at or above 100 ug/m?3as an 8-hour TWA, or perform
PHLW and an exposure assessment has not been completed, medical examinations and consultations
must be made available. These medical examinations and consultatlons must be made on an annual
basis te-eachif an employee’s 0 i
months-indicated-a-bloodleadlevelBLL is at-orabove20 wug/}gg—gdl or greater at any time durmg the
preceding 12 months. This medical examination must be made available as soon as possible upon
receiving a blood lead test result of 20 ug/dl or greater if the employee has not had a lead-specific

medlcal exammatlon in the Iast 12 months ALse—an—e*ameatm#s—te—be—gwen—te—a#e%pleyees—pﬁeete

addltlon a medlcal examination must be prowded as soon as p055|ble after notification by an employee
that the employee has developed signs or symptoms commonly associated with lead intoxication, that
the employee desires medical advice regarding lead exposure and the ability to procreate a healthy
child, or that the employee has demonstrated difficulty in breathing during a respirator fittirg test or
during respirator use. Ar medical examination is also to be made available as soon as possible and then
as medically appropriate to each employee removed from exposure to lead due to elevated BLLs, as

discussed in the next section,due-te-arisk-ofsustainirg-materia-mpairmentto-health; or whose

exposure to lead is otherwise limited or specially protected pursuant to medical recommendations.

The requirements of section 5198 for the medical surveillance of employees who are exposed to lead
are summarized in Table 1.

Table 1. Minimum Requirements for Medical Surveillance.

A. Blood lead level (BLL) tests required to be For employees:
made available.

who are exposed > the action level (2 ug/m? as
an 8-hour TWA) for > 10 days in any 12
consecutive months; or

who are exposed on any day > 100 pg/m3 as an
8-hour TWA; or
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who perform presumed hazardous lead work
(PHLW), and an exposure assessment has not
been completed.

B. Schedule of BLL tests required to be made
available for employees when:

1. Assigned to work where exposure will be > the | Prior to assignment to such work.
action level for > 10 days in any 12 consecutive
months.

2. Assigned to work where exposure on any day Prior to assignment to such work.
will be > 100 pg/m3 as an 8-hour TWA.

3. Assigned to perform PHLW, and an exposure
assessment has not been completed.

Prior to assignment to such work.

4. Last BLL was < 10 pg/dl. Every 2 months for the first 6 months after
initial placement, and also for the first 6
months after a change in work task or process
resulting in higher exposure, and then every 6
months.

5. Last BLL was > 10 pg/dl but < 20 pg/dl. Every 2 months. Continue until 2 BLLs, taken at
least 30 days apart, are < 10 pg/dl.

6. Last BLL was > 20 ug/dl. Every 1 month.
C. Initial medical examination and consultation Prior to assighment for employees who will be:

required to be made available.

exposed > action level for > 10 days in any 12
consecutive months; or

exposed on any day > 100 pg/m?3 as an 8-hour
TWA.

D. Medical examinations and consultations For employees:
required to be made available.

who are exposed at or above the action level
for > 10 days in any 12 consecutive months: or
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who are exposed on any day > 100 pug/m? as an
8-hour TWA; or

who perform PHLW and an exposure
assessment has not been completed.

E. Schedule of medical examinations and As soon as possible when an employee’s BLL is
consultations required to be made available, for > 20 pg/dl, if no lead-specific medical
employees included in D above. examination was done in the preceding 12

months; and

annually until the employee’s BLL is < 20 pg/dl.

As soon as possible, upon notification by an
employee either that the employee has
developed signs or symptoms commonly
associated with lead intoxication, that the
employee desires medical advice concerning
the effects of current or past exposure to lead
on the employee's ability to procreate a
healthy child, that the employee is pregnant, or
that the employee has demonstrated difficulty
in breathing during a respirator fit test or

during use.

NOTE: Exposure levels in Table 1 are without regard to an employee’s use of a respirator.

C. Medical Removal Protection

Results of bielegicalmeniteringBLL testing or the recommendations of an examining physician may
necessitate removal of an employee from further lead exposure pursuant to the standard's medical

removal protection (MRP) program. The objective of the MRP program is to provide temporary medical
removal to werkersemployees either with substantially elevated bleed-tead-tevelsBLLs or otherwise at
risk of sustaining material health impairment from continued substantial exposure to lead.Fhe
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1-Last bloodleadlevelless than 40 ua/100g Every-6-months:

2-Last bloedeadlevel between 40 ug/100g and-level Every2-months:
- lical ¥ A ol }

2—Erapleyeasremeved-fram-asesureto-lead because of

anelevated blood leac level: Everyd-month-

orrissibloairt - O aalri e )

Under the standard's wtimate-werkeremployee medical removal criteria, an werkeremployee is to be
removed from any work having any-eight-hour PWA-exposure-to-lead-of 30-pg/M3-ormorefwithout
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the action level, aIterlng or disturbing any material containing lead at a concentration equal to or

greater than 0.5% by weight, or torch cutting any scrap metal, on each occasion that either:

1. The last blood lead test indicates that the employee's BLL is at or above 30 ug/dl; or

2. Effective [OAL insert 1 year from effective date here], the last two blood lead test results are at or
above 20 pg/dl; or

3. Effective [OAL insert 1 year from effective date here], the average of the results of all blood lead tests
conducted in the last 6 months is at or above 20 pg/dl.

Medical removal is to continue until two consecutive bloed-leadlevelsBLLs at least 30 days apart are
below 15 40-ug/dl100ge+less.

In addition to the above bleedleaddevelBLL criteria, temporary medicalwerker removal for employees
may also take place as a result of medical determinations and recommendations. A written medical
opinion must be prepared after each examination pursuant to the standard. If the examining physician
includes a medical finding, determination or opinion that the employee has a health-related condition
which places the employee’s health, including the ability to procreate a healthy child, medical-condition
which-placesthe-employee-at increased risk of material health-impairment from exposure to lead, then
the employee must be removed from any work having an exposure to lead at or above the action level,
altering or disturbing any material containing lead at a concentration equal to or greater than 0.5% by
weight or torch cutting any scrap metal. Alternatively, if the examining physician recommends special
protective measures for an employee (e.g., use of a powered air-purifying respirator) or recommends
limitations on an employee's exposure to lead, then the employer must implement these
recommendations.

Monthly BLL tests must be made available during the medical removal period for an employee who is
removed from exposure to lead due to an elevated BLL. In addition, a medical examination is to be made
available as soon as possible and then as medically appropriate to each employee removed from
exposure to lead due to an elevated BLL or due to a risk of sustaining material impairment to health, or
otherwise limited or specially protected pursuant to medical recommendations.

Recommendations may be more stringent than the specific provisions of the standard. The examining
physician, therefore, is given broad flexibility to tailor special protective procedures to the needs of
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individual employees. This flexibility extends to the evaluation and management of pregnant
workersemployees and male and female werkersemployees who are planning to raise children. Based
on the history, physical examination, and laboratory studies, the physician might recommend special
protective measures or medical removal for an employee who is pregnant or who is planning to
conceive a child when, in the physician's judgement, continued exposure to lead at the current job
would pose a significant risk. The return of the employee to his or her former job status, or the removal
of special protections or limitations, depends upon the examining physician determining that the
employee is no longer at increased risk of material impairment or that special measures are no longer
needed.

During the period of any form of special protection or removal, the employer must maintain the
werker'semployee's earnings, seniority, and other employment rights and benefits (as though the
werkeremployee had not been removed) for a period of up to 18 months. This economic protection will
maximize meaningful werkeremployee participation in the medical surveillance program, and is
appropriate as part of the employer's overall obligation to provide a safe and healthful workplace. The
provisions of MRP benefits during the employee's removal period may, however, be conditioned upon
participation in medical surveillance.

On rare occasions, an employee's bleedleadtevelBLL may not acceptably decline within 18 months of
removal. This situation will arise only in unusual circumstances, thus the standard relies on an individual
medical examination to determine how to protect such an employee. This medical determination is to
be based on both laboratory values, including BLLslead-evels, zinc protoporphyrin levels, blood counts,
and other tests felt to be warranted, as well as the physician's judgment that any symptoms or findings
on physical examination are a result of lead toxicity. The medical determination may be that the
employee is incapable of ever safely returning to his or her former job status. The medical
determination may provide additional removal time past 18 months for some employees or specify
special protective measures to be implemented.

The requirements of section 5198 for the temporary removal of an exposed employee and their
subsequent return to work with lead are summarized in Table 2.

Table 2. Minimum Requirements During the Medical Removal Protection (MRP) Period.

A. BLL requiring employee medical removal. one BLL > 30 pg/dl; or

effective [OAL insert 1 year from effective date
here], the last two BLLs are > 20 pg/dl: or

effective [OAL insert 1 year from effective date
here], the average of all BLLs over the last 6
months is > 20 pg/dl.
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B. MRP due to a final medical determination. A written medical opinion on the employee’s
health status by the examining physician results
in a medical finding, determination, or opinion
that the employee has a detected health-
related condition which places the employee’s
health, including the ability to procreate a
healthy child, at increased risk of material
impairment from exposure to lead.

C. Frequency of BLL tests required to be made Every 1 month.
available for an employee removed from
exposure to lead because of an elevated BLL.

D. Medical examinations and consultations As soon as possible, then as medically
required to be made available. appropriate, for an employee:

who is exposed (without regard to respirator
use) > the action level (2 ug/m? 8-hour TWA)
for > 10 days in any 12 consecutive months; or

who is exposed (without regard to respirator
use) on any day > 100 pg/m?3as an 8-hour TWA;
or

who performs PHLW and an exposure
assessment has not been completed.

E. Permissible working conditions for an Employee must be removed from any work:
employee on MRP.

having an exposure to lead (without regard to
respirator use) > the action level; or

altering or disturbing any material containing
lead at a concentration > 0.5% by weight; or

torch cutting any scrap metal.

F. When an employee has been placed on MRP Two consecutive BLLs, taken at least 30 days
due to elevated BLL, the BLL at which an apart, both indicate a BLL < 15 pg/dlI.
employee can return to their former work.
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G. When an employee has been placed on MRP A subsequent final medical determination
due to a final medical determination, the results in a medical finding, determination, or
conditions under which an employee shall be opinion that the employee no longer has a
returned to their former work. detected health-related condition that places

the employee’s health, including the ability to
procreate a healthy child, at increased risk of
material impairment from exposure to lead.

NOTE: When a medical opinion indicates that an employee is at risk of material impairment from
exposure to lead, the physician can remove an employee from exposures exceeding the action level (or
less) or recommend special protective measures as deemed appropriate and necessary. Medical
monitoring during the medical removal period can be more stringent than noted in the table above if
the physician so specifies. Return to work or removal of limitations and special protection is permitted
when the physician indicates that the employee is no longer at risk of material impairment.

The lead standard provides for a multiple physician review in cases where the employee wishes a second
opinion concerning potential lead poisoning or toxicity. If an employee wishes a second opinion, he or
she can make an appointment with a physician of his or her choice. This second physician will review the
findings, recommendations or determinations of the first physician and conduct any examinations,
consultations or tests deemed necessary in an attempt to make a final medical determination. If the first
and second physicians do not agree in their assessment they must try to resolve their differences. If they
cannot reach an agreement then they must designate a third physician to resolve the dispute.

D. Requirements for Providing Information to Laboratories, Employees, Employers, and Healthcare
Providers

For Blood Lead Tests:

The employer must instruct the healthcare provider who orders blood lead tests to provide the
analyzing laboratory with complete employee identification information. This information includes:
1. Employee name, date of birth, address, and phone nhumber; and

2. Employer name, address, and phone number.

The employer must ensure that the ordering physician explains the findings of any blood lead test and
notifies the employee of the following:

1. The results of the blood lead test;

2. Any recommended follow-up blood lead testing in accordance with subsection (j)(2)(A) and the timing
of that recommended blood lead testing; and

3. If the employee’s blood lead level is 20 ug/dl or greater, the recommendation that the employee
undergo a medical examination by a physician if the employee has not had a lead-specific medical exam
in the preceding 12 months.
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In addition, the employer is required to provide a written notification to the employee within five
working days after the receipt of the employee’s blood lead test results. The employer must notify each
employee:

1. Of that employee’s BLL;

2. That the standard requires the employer to make medical examinations and consultations available to
employees exposed at or above the action level, and as interim protection, to employees performing
PHLW, unless an employee’s exposure or work is covered by the exception in subsection (j)(1)(A). When
they are required, the employer must make medical examinations and consultations available as soon as
possible, upon notification by an employee either that the employee has developed signs or symptoms
commonly associated with lead intoxication, that the employee desires medical advice concerning the
effects of current or past exposure to lead on the employee's ability to procreate a healthy child, or that
the employee has demonstrated difficulty breathing during a respirator fit test or during use; and

3. That the standard requires medical removal with MRP benefits when an employee's BLL exceeds any
of the limits defined for medical removal.

For Medical Examination and Consultation:

The employer must provide examining and consulting physicians with the following specific information:
1. aA copy of the lead standard and all appendices;;

2. aA description of the employee's duties as related to exposure;;

3. £The exposure level or anticipated level to lead and any other toxic substances (if applicable);;

4. aA description of personal protective equipment used;;

5. Prior bleedlead-tevelsBLLs;;

6. and-aAll prior written medical opinions regarding the employee in the employer's possession or
control:; and

7. A copy of the employer’s written elevated blood lead level response plan for that employee (required
when an employee’s BLL is at or above 10 ug/dl).

The employer must ensure that the physician explains to the employee the results of the medical

examination and provides each employee with a written medical report within 30 days of each medical
examination performed. The written report shall contain:

1. The physician’s opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

2. Any recommended special protective measures to be provided to the employee, or recommended
limitations to be placed upon the employee’s exposure to lead;

3. Any recommended limitations upon the employee’s use of respirators, including a determination of
whether the employee should wear a powered air-purifying respirator (PAPR) instead of a non-powered
air-purifying respirator;
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4. The employee’s BLL;

5. Any recommended follow-up blood lead testing and medical examinations and the timing of each;
and

6. The physician’s opinion as to whether the employee has any health-related condition, occupational or
non-occupational, that dictates further medical examination or treatment.

The employer must also obtain a written medical opinion from the examining physician within 30 days
of the medical examination. The written opinion shall contain the following information:

1. The physician's opinion as to whether the employee has any detected health-related condition that
would place the employee’s health, including the ability to procreate a healthy child, at increased risk of
material impairment from exposure to lead;

2. Any recommended special protective measures to be provided to the employee, or limitations to be
placed upon the employee's exposure to lead;

3. Any recommended limitation upon the employee's use of respirators, including a determination of
whether the employee can wear a PAPR if the physician determines that the employee cannot wear a
negative pressure respirator; and

4. The employee’s BLL.

Employers must instruct each physician not to reveal to the employer in writing or in any other way his
or her findings, laboratory results, or diagnoses which are felt to be unrelated to occupational lead
exposure.

E. Additional Requirements

The standard provides for the use of respirators where engineering and other primary controls have-net
beenfully-implementeddo not provide adequate protection. However, the use of respiratory protection
shall not be used in lieu of temporary medical removal due to elevated bleedteadtevels-BLLs or findings
that an employee is at risk of material health impairment. This is based on the numerous inadequacies
of respirators including skin rash where the facepiece makes contact with the skin, unacceptable stress
to breathing in some werkersemployees with underlying cardiopulmonary impairment, difficulty in
providing adequate fit, the tendency for respirators to create additional hazards by interfering with
vision, hearing, and mobility, and the difficulties of assuring the maximum effectiveness of a
complicated work practice program involving respirators. Respirators do, however, serve a useful
function where engineering and work practice controls are inadequate by providing supplementary,
interim, or short-term protection, provided they are properly selected for the environment in which the
employee will be working, properly fitted to the employee, maintained and cleaned periodically, and
worn by the employee when required. When respirators are required, filtering facepiece respirators
(disposable respirators or dust masks) are not to be used for protection from lead. Also, a PAPR is much
more protective than a typical negative pressure respirator, and may also be more comfortable to wear.
The standard provides that an employer must provide a PAPR to an employee upon request.
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Prophylactic chelation is prohibited by the lead standard. Diagnostic and therapeutic chelation are
permitted only under the supervision of a licensed physician with appropriate medical monitoring in an
acceptable clinical setting. The decision to initiate chelation therapy must be made on an individual basis
and must take into account the severity of symptoms felt to be a result of lead toxicity along with bleed
teadevelsBLLs, zinc protoporphyrin (ZPP) levels, and other laboratory tests as appropriate. Calcium
disodium EDTA (Ca Na, EDTA) and penieillaminesuccimer, which are the primary chelating agents used
in the therapy of occupational lead poisoning, have significant potential side effects and their use must
be justified on the basis of expected benefits to the werkeremployee. Unless frank and severe
symptoms are present, therapeutic chelation is not recommended, given the opportunity to remove an
workeremployee from exposure and allow the body to naturally excrete accumulated lead. As a

dlagnostlc aid, the chelatlon moblllzatlon test us+ng—€a—F:DIA—has limited appllcablllty Aeeepmﬂg—te—seme

utility as a blomarker of long-term lead exposure, and does not redlct the cI|n|caI efficacy of chelation.

Employers are required to assureensure that accurate records are maintained on exposure monitoring,
medical surveillance, and medical removal for each employee. Exposure monitoring and medical
surveillance records must be kept for 40 years or the duration of employment plus 20 years, whichever
is longer, while medical removal records must be maintained for the duration of employment. All
records required under the standard must be available upon request to the Cal/OSHA Chief efthe
Division-of-Oceupational-Safety-and-Health-and the Director of the National Institute for Occupational
Safety and Health (NIOSH). EmpleyeesEmployers must also make environmental and biological
monitoring and medical removal records available to affected employees and to former employees or
their authorized employee representatives. Employees or their specifically designated representatives
have access to their entire medical surveillance records.

In addition, the standard requires that the employer inform all werkersemployees who are exposed to
lead at or above the action level on any one day; for whom the possibility exists of skin or eye irritation
from exposure to lead; or who perform PHLW and an exposure assessment has not been completed, of
the provisions of the standard and all its appendices, the purpose and description of medical
surveillance, and provisions for medical removal protection if temporary removal is required. An
understanding of the potential health effects of lead exposure by all exposed employees along with full
understanding of their rights under the lead standard is essential for an effective monitoring program.

Il. Adverse health effects of inorganic lead.

Although the toxicity of lead has been known for 2,000 years, the knowledge of the complex
relationship between lead exposure and human response is still being refined. Significant research into
the toxic propertles of lead continues throughout the world—and—rt—sheu#d—be—aﬁﬂepaieed—that—ew

, ~ ..The most
recent SC|ent|f|c evidence shows multiple health effects at BLLs once thought to be W|thout recognized
harm. Prolonged exposure to these low levels of lead can result in adverse cumulative effects. These
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health effects may be permanent.

The provisions of the lead standard are founded on two prime medical judgments: first, the prevention
of adverse health effects from exposure to lead throughout a working lifetime requires that
werkeremployee bleedteadlevelsBLLs be maintained at-erbelow-40-42/100gas low as possible; and
second, the bleedlead-tevelsBLLs of female werkersemployeesmale-orfemate; who intend-to-parentin
the-nearfuture-are trying to conceive should be maintained below 5 pg/dI36-4g/1080g to minimize
adverse reproductive health effects to the parentsmother and developing fetus. The lead standard is
designed to detect BLL increases early and take action to control exposures. The adverse effects of lead
on reproduction are being actively researched and the physician is encouraged to remain abreast of
recent developments in the area to best advise pregnant werkersemployees or werkersemployees
planning to conceive children.

The spectrum of health effects caused by lead exposure can be subdivided into fivefour developmental
stages: rermal-physiological changes of uncertain significance, pathophysiological changes, overt
symptoms (morbidity), and mortality. Within this process there are no sharp distinctions, but rather a
continuum of effects. Boundaries between categories overlap due to the wide variation of individual
responses and exposures in the working population. The development of the lead standard focused on
pathophysiological changes as well as later stages of disease.

In terms of mechanisms of disease, lead interferes with cellular metabolism in tissues throughout the
body. As a divalent cation, lead interferes with calcium metabolism which affects, for example,
neurotransmission and vascular tone. Lead has a high affinity for negatively charged sulfhydryl groups,
ultimately affecting synthesis of heme required for production of hemoglobin; cytochromes involved in
cellular respiration; and microsomal oxidases involved in biotransformation pathways. In addition, lead
increases reactive oxygen species, which affects vascular tone. Lead also affects cell membranes and
nucleic acids with multi-system effects. In the nervous system, lead alters the permeability of the blood
brain barrier and accumulates in astroglia. Other modes of action include cell death, genotoxicity,
inflammation, and endocrine disruption.

1. Cardiovascular Effects. Current evidence indicates a causal relationship between lead exposure and
hypertension, and between lead exposure and coronary heart disease. Various mechanisms of action
may mediate the hypertensive effect, including oxidative stress, inflammation, hormonal and blood
pressure regulatory system dysfunction, and vasomodulator imbalance. These mechanisms, and possibly
subclinical atherosclerosis which has been demonstrated in some studies, likewise contribute to
coronary heart disease. Since hypertension is a significant risk factor for heart disease, stroke, and renal
insufficiency, lead exposure may exert an important influence on cardiovascular, cerebrovascular, and
renovascular mortality. Prospective cohort studies have demonstrated an approximate 50% increase in
cardiovascular mortality associated with chronic BLLs of 10 ug/dl or greater.

12. Heme Synthesis Inhibition. The earliest demenstratedhematologic effect eflead-involves itslead’s
ability to inhibit at least two enzymes of the heme synthesis pathway at very low bleedleadlevelsBLLs.
Inhibition of delta aminolevulinic acid dehydrasedehydratase (ALA-D) which catalyzes the conversion of
delta-aminolevulinic acid (ALA) to protoporphyrin is observed at a bleedleadlevelBLL as low as 10 pg/dl
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below20pg/100g-of whele-bloed. At a bloedleadlevelBLL of 40 ug/4008gdl, more than 20% of the

population would have 70% inhibition of ALA-D. There is an exponential increase in ALA excretion at
bloodleadlevelsBLLs greater than 40 ug/400gdl.

Another enzyme, ferrochelatase, is also inhibited at low bleedleadtevelsBLLs. Inhibition of
ferrochelatase leads to increase free erythrocyte protoporphyrin (FEP) in the blood which can then bind
to zinc to yield zinc protoporphyrin (ZPP). At a bleeddead-tevelBLL of 50 ug/dl300g or greater, nearly
100% of the population will have an increase in FEP. There is also an exponential relationship between
bloedleadlevelsBLLs greater than 40 ug/di480g and the associated ZPP level, which has led to the
development of the ZPP screening test for lead exposure.

While the significance of these effects is subject to debate, these enzymatic disturbances may-beare
early stages of a disease process which eventually results in the clinical symptoms of lead poisoning.
Whether or not the effects do progress to the later stages of clinical disease, disruption of these
enzymatic processes over a working lifetime is eonsidered-te-be a material impairment of health.

One of the eventual results of lead-induced inhibition of enzymes in the heme synthesis pathway is
anemia which can be asymptomatic if mild, but is associated with a wide array of symptoms including
dizziness, fatigue, and tachycardia when more severe. Recent evidence suggests that bone lead stores
may exert a subclinical effect on hematopoiesis, since bone lead levels have been found to correlate
with decreased hemoglobin and hematocrit in individuals with low BLLs (mean BLL<10 ug/dl). Studies
have-indicated-thatOnce leadevelsBLLs reachastew-as 50 ug/dl100g can-be-associated-with a definite
decreased in hemoglobin_is evident, although most cases of lead-induced anemia, as well as shortened
red-cell survival times, occur at lead-levelsBLLs exceeding 80 ug/400gdl. Inhibited hemoglobin synthesis
is more common in chronic cases, whereas shortened erythrocyte life span is more common in acute
cases.

In lead-induced anemias, there is usually a reticulocytosis along with the presence of basophilic
stippling, and ringed sideroblasts, although none of the above are pathognomonic for lead-induced
anemia.

23. Neurological Effects. Inorganic lead has been found to have toxic effects on both the central and
peripheral nervous systems. The earliest stages of lead-induced central nervous system effects are
manifested by behavioral disturbances and central nervous system symptoms including irritability,
restlessness, insomnia and other sleep disturbances, fatigue, vertigo, headache, poor memory, tremor,
depression, and apathy. With more severe exposure, symptoms can progress to drowsiness, stupor,
hallucinations, delirium, convulsions, and coma.

The most severe and acute form of lead poisoning which usually follows ingestion or inhalation of large

amounts of lead is acute encephalopathy which may arise precipitously with the onset of intractable
seizures, coma, cardiorespiraterypulmonary arrest, and death within 48 hours.
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While there is disagreement about what exposure levels are needed to produce the earliest symptoms,
most experts agree that symptoms_and neurocognitive deficits definitely can occur at bleedleadlevel
BLLs of 6840 pg/400gdl. Subclinical neurocognitive deficits are possible at lower levels, whele-bleed-and
therefore a recemmend-a-4010 ug/308gdl maximum is recommended. The central nervous system
effects frequently are not reversible following discontinued exposure or chelation therapy and when
improvement does occur, it is almost always only partial.

The peripheral neuropathy resulting from lead exposure characteristically involves only motor function
with minimal sensory damage and has a marked predilection for the extensor muscles of the most active
extremity. The peripheral neuropathy can occur with varying degrees of severity. The earliest and
mildest form which can be detected in werkersemployees with bleed-leadlevelsBLLs as low as 5830
ng/200gdl is manifested by slowing of motor nerve conduction velocity often without clinical symptoms.
With progression of the neuropathy there is development of painless extensor muscle weakness usually
involving the extensor muscles of the fingers and hand in the most active upper extremity, followed in
severe cases by wrist drop or, much less commonly, foot drop.

In addition to slowing of nerve conduction, electromyographical studies in patients with bleedlead
levelsBLLs greater than 50 pg/400gd| have demonstrated a decrease in the number of acting motor unit
potentials, an increase in the duration of motor unit potentials, and spontaneous pathological activity

including fibrillations and fasciculations. Whetherthese effectsoceuratlevelsof 40-pg/100gis
undetermined—Essential tremor in some studies has been shown to occur at BLLs less than 10 pg/dl.

While the peripheral neuropathies can occasionally be reversed with therapy, again such recovery is not
assured particularly in the more severe neuropathies and often improvement is only partial. The lack of
reversibility is felt to be due in part to segmental demyelination.

34. Gastrointestinal. Lead may also affect the gastrointestinal system producing abdominal colic or
diffuse abdominal pain, constipation, obstipation, diarrhea, anorexia, nausea and vomiting. Lead colic
may develop at chronic BLLs of 40 ug/dl and greater or at acutely elevated BLLs of 80 ug/dl or greater

45. Renal. Renal toxicity represents one of the most serious health effects of lead poisoning. Kidney
dysfunction is thought to occur at chronic BLLs of 5-10 ug/dl or greater but also may arise after acute
high-dose lead exposures. In the early stages of disease nuclear inclusion bodies can frequently be
identified in proximal renal tubular cells. Renal function remains normal and the changes in this stage
are probably reversible. With more advanced disease there is progressive interstitial fibrosis and
impaired renal function. Eventually extensive interstitial fibrosis ensues with sclerotic glomeruli and
dilated and atrophied proximal tubules; all represent end stage kidney disease. Azotemia can be
progressive, eventually resulting in frank uremia necessitating dialysis. There is occasionally associated
hypertension and hyperuricemia with or without gout.

Early kidney disease is difficult to detect. The urinalysis is normal in early lead nephropathy and the
blood urea nitrogen and serum creatinine increase only when two-thirds of kidney function is lost.
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Measurement of creatinine clearance can often detect earlier disease as can other methods of

measurement of glomerular filtration rate. An abnormal €a-EBFAchelation mobilization test has been
used to differentiate between lead- |nduced and other nephropath|es but this procedure is not W|der
accepted.-A

" I al bules onall e, childrean,

56. Reproductive effeetsEffects. Exposure to lead can have serious effects on reproductive function in
both males and females. In male werkersemployees exposed to lead there can be a decrease in sexual
drive, impotence, decreased ability to produce healthy sperm, and sterility. Malformed sperm
(teratospermia), decreased number of sperm (hypospermla) and sperm with decreased motlllty
(asthenospermia) can all occur.
aqd—hypespemcna—andﬂasthenesperma—at—%&gAOOg—These adverse effects may occur at BLLs of 20
ug/dl or greater. Furthermore, there appears to be a dose-response relationship for teratospermia in
lead--exposed werkersemployees.

Women exposed to lead may experience menstrual disturbances including dysmenorrhea, menorrhagia,
and amenorrhea. Following exposure to lead, women have a higher frequency of sterility, premature
births, spontaneous miscarriages, and stillbirths.

Germ cells can be affected by lead and lead can cause genetic damage in the egg or sperm cells before
conception and result in failure to implant, miscarriage, stillbirth, or birth defects.

Infants of mothers with lead poisoning have a higher mortality during the first year and suffer from
lowered birth weights, slower growth, and nervous system disorders.

Lead can pass through the placental barrier and lead levels in the mother's blood are comparable to
concentrations of lead in the umbilical cord at birth. Transplacental passage becomes detectable at 12-
14 weeks of gestation and increases until birth.

There is little direct data on damage to the fetus from exposure to lead but it is generally assumed that
the fetus and newborn would be at least as susceptible to neurological damage as young children.
Current evidence indicates that there is no known lower limit of toxicity at any age. Bleedleadtevelsof
50-60-pg/100glead exposure in children can cause significant neurobehavioral impairments including
cognitive dysfunction and thereis-evidence-ofhyperactivity-atbloedleadlevelsaslowas25ug/100g.

Therefore women plannlng to conceive should maintain BLLs Iess than 5 ug/dl. -Gf-ven—t-he—evera#bedy
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67. Other £Toxic eEffects. Debate and research continue on the effects of lead on the human body.

characterized- Lead isthoughtte-impair-may impair the immune and endocrine systems, including
thyroid function and interfere-with-the pituitary-adrenal axis, but agair-these effects have not been well
defined. Also, although the epidemiologic data is limited and inconsistent, based on toxicologic data and
animal studies, lead is considered a probable human carcinogen by several authoritative sources.

I1l. Medical Evaluation

The most important principle in evaluating an werkeremployee for any occupational disease, including
lead poisoning, is a high index of suspicion on the part of the examining physician. As discussed in
Ssection Il, lead can affect numerous organ systems and produce a wide array of signs and symptom:s,
most of which are non-specific and subtle in nature at least in the early stages of disease. Unless serious
concern for lead toxicity is present, many of the early clues to diagnosis may easily be overlooked.

The crucial initial step in the medical evaluation is recognizing that an werker’'semployee's employment
can result in exposure to lead. The werkeremployee will frequently be able to define exposures to lead
and lead-containing materials but often will not volunteer this information unless specifically asked. In
other situations the werkeremployee may not know of any exposures to lead but the suspicion might be
raised on the part of the physician because of the industry or occupation of the werkeremployee.
Potential occupational exposure to lead and its compounds occur in at least 120 occupations, including
lead smelting, the manufacture of lead storage batteries, the manufacture of lead pigments and
products containing pigments, solder manufacture, shipbuilding and ship repair, auto manufacturing
and repair, scrap yard work, construction, ardg-painting, and work with firearms and ammunition.

Once the possibility for lead exposure is known, the focus can then be directed toward eliciting
information from the medical history, physical examination, and finally from laboratory data to evaluate
the werkeremployee for potential lead toxicity.

A complete and detailed work history is important in the initial evaluation. A listing of all previous
employment with information on work processes, exposure to fumes or dust, known exposures to lead
or other toxic substances, respiratory protection used, and previous medical surveillance should all be
included in the werkersemployee's record. Where exposure to lead is suspected, information
concerning on-the-job personal hygiene, smoking or eating habits in work areas, laundry procedures,
and use of any protective clothing or respiratory protection equipment should be noted. A complete
work history is essential in the medical evaluation of an werkeremployee with suspected lead toxicity,
especially when long term effects such as neurotoxicity and nephrotoxicity are considered.

The medical history is also of fundamental importance and should include a listing of all past and current
medieathealth-related conditions, current medications including proprietary drug intake_and ethnic
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remedies, previous surgeries and hospitalizations, allergies, smoking history, alcohol consumption, and
also non-occupational lead exposures such as hobbies (hunting, riflery). Also, known childhood
exposures should be elicited. Any previous history of cardiovascular, hematological, neurological,
gastrointestinal, renal, psychological, gynecological, genetic, or reproductive problems should be
specifically noted.

A careful and complete review of systems must be performed to assess both recognized complaints and
subtle or slowly acquired symptoms which the werkeremployee might not appreciate as being
significant. The review of symptoms should include the following:

1. General weight loss, fatigue, decreased appetite.

2. Head, Eyes, Ears, Nose, Throat (HEENT) - headaches, visual disturbances or decreased visual acuity,
hearing deficits or tinnitus, pigmentation of the oral mucosa, or metallic taste in mouth.

3. Cardiopulmonary - shortness of breath, cough, chest pains, palpitations, or orthopnea.
4. Gastrointestinal - nausea, vomiting, heartburn, abdominal pain, constipation or diarrhea.

5. Neurologic - irritability, insomnia, weakness (fatigue), dizziness, loss of memory, confusion,
hallucinations, incoordination, ataxia, decreased strength in hands or feet, disturbances in gait, difficulty
in climbing stairs, or seizures.

6. Hematologic - pallor, easily fatigued, abnormal blood loss, melena.

7. Reproductive - (male and female and spouse where relevant) history of infertility, impotence, loss of
libido, abnormal menstrual periods, history of miscarriages, stillbirths, or children with birth defects.

8. Musculo-skeletal - muscle and joint pains.

The physical examination should emphasize the neurological, gastrointestinal, and cardiovascular
systems. The werkersemployee's weight and blood pressure should be recorded. Historically, andthe
oral mucosa was checked for pigmentation characteristic of a possible Burtonian or lead line on the
gingiva. #should-beneted -howeverthatHowever, the lead line may not be present even in severe lead
poisoning if good oral hygiene is practiced.

The presence of pallor on skin examination may indicate an anemia, which if severe might also be
associated with a tachycardia. If an anemia is suspected, an active search for blood loss should be
undertaken including potential blood loss through the gastrointestinal tract.

A complete neurological examination should include an adequate mental status evaluation including a

search for behavioral and psychological disturbances, memory testing, evaluation for irritability,
insomnia, hallucinations, and mental clouding. Gait and coordination should be examined along with

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 161 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

close observation for tremor. A detailed evaluation of peripheral nerve function including careful
sensory and motor function testing is warranted. Strength testing particularly of extensor muscle groups
of all extremities is of fundamental importance.

Cranial nerve evaluation should also be included in the routine examination.

The abdominal examination should include auscultation for bowel sounds and abdominal bruits and
palpation for organomegaly, masses, and diffuse abdominal tenderness.

Cardiovascular examination should evaluate possible early signs of ischemic heart disease and
congestive heart failure. Pulmonary status should be addressed particularly if respiratory protection is
contemplated.

As part of the medical evaluation, the lead standard requires the following laboratory studies:
1. Blood lead level.

2. Hemoglobin and hematocrit determinations, red cell indices, and examination of the peripheral blood
smear to evaluate red blood cell morphology.

3. Blood urea nitrogen.
4. Serum creatinine.
5. Routine urinalysis with microscopic examination.

6. A zinc protoporphyrin (ZPP) level for each employee whose last blood lead level was at or above 20

ug/dl.

In addition to the above, the physician is authorized to order any further laboratory or other tests which
he-orshethey deems necessary in accordance with sound medical practice. The evaluation must also
include pregnancy testing or laboratory evaluation of male fertility if requested by the employee.

Additional tests which are probably not warranted on a routine basis but may be appropriate when
blood lead and ZPP levels are equivocal include delta-aminolevulinic acid and coproporphyrin
concentrations in the urine, and dark-field illumination for detection of basophilic stippling in red blood
cells.

If an anemia is detected further studies including a careful examination of the peripheral smear,
reticulocyte count, stool for occult blood, serum iron, total iron binding capacity, bilirubin, and, if
appropriate, vitamin B12 and folate may be of value in attempting to identify the cause of the anemia.
If a peripheral neuropathy is suspected, nerve conduction studies are warranted both for diagnosis and

as a basis to monitor any therapy.
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If renal disease is questioned, a 24-hour urine collection for creatinine clearance, protein, and
electrolytes may be indicated. Elevated uric acid levels may result from lead-induced renal disease and a
serum uric acid level might be performed.

An electrocardiogram and chest X-ray may be obtained as deemed appropriate.

Sophisticated and highly specialized testing should not be done routinely and where indicated should be
under the direction of a specialist.

IV. Laboratory Evaluation
The bleeddeaddevelBLL at present remains the single most important test to monitor lead exposure and

is the test used in the medical surveillance program under the lead standard to guide employee medical
removal. Fhe ZPP-hasseveraladvanta ; velb i ivelr recen

an ancillary test due to its lack of sensitivity.

This section will discuss the bleeddeadtevelBLL and ZPP in detail and will outline their relative
advantages and disadvantages. Other blood tests currently available to evaluate lead exposure will also
be reviewed.

measures-of past-expesure-BLL, a measure of the amount of lead currently found in the blood, reflects

both recent exogenous exposure as well as endogenous redistribution of lead stored in bone. BLL does
not reflect the body burden. One reason for this is that lead has a high affinity for bone and up to 90% of
the body's total lead is deposited there. A very important component of the total lead body burden is
lead in soft tissue (liver, kidney, and brain). This fraction of the lead body burden, the biologically active
lead, is not entirely reflected by bleedlead-levelsBLLs since it is a function of the dynamics of lead
absorption, distribution, deposition in bone and excretion. Following discontinuation of exposure to
lead, the excess body burden is only slowly mobilized from bone and other relatively stable body stores
and excreted.

When interpreting a person’s BLL, three key questions to keep in mind are whether the exposure history
has been acute or chronic; recent or remote; high or low. CenseguentlyFor instance, a high bleed-lead
tevelBLL may only represent recent heavy exposure to lead without a significant total body excess and
likewise a low bleedlead-tevelBLL does not exclude an elevated total body burden of lead.

Also, due to its correlation with recent exposures, the bleedleadlevelBLL may vary considerably over
short time intervals.

OSHSB-98(2/98)




STANDARDS PRESENTATION Page 163 of 165
TO
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

PROPOSED STATE STANDARD,
TITLE 8, DIVISION 1, CHAPTER 4

To minimize laboratory error and erroneous results due to contamination, blood specimens must be
carefully collected (after thorough cleaning of the skin with appropriate methods) using lead-free blood
containers and analyzed by a reliable laboratory. Under the standard, samples must be analyzed in
laboratories that are CLIA-approved (under the federal Clinical Laboratory Improvement Amendments
(CLIA) regulations).which-are , Dj DC)orwhich-have recaived

The determination of lead in urine is generally considered a less reliable monitoring technique than
analysis of whole blood primarily due to individual variability in urinary excretion capacity as well as the
technical difficulty of obtaining accurate 24-hour urine collections. In addition, werkersemployees with
renal insufficiency, whether due to lead or some other cause, may have decreased lead clearances and
consequently urine lead levels may underestimate the true lead burden. Therefore, urine lead levels
should not be used as a routine test.

The ZPP test, unlike the blood lead determination, is an indirect and relatively insensitive biomarker of
lead absorption. Zinc protoporphyrin results from the inhibition of the enzyme ferrochelatase which
catalyzes the insertion of an iron molecule into the protoporphyrin molecule, which then becomes
heme. If iron is not inserted into the molecule, then zinc, having a greater affinity for

proteperphrinprotoporphyrin, takes the place of the iron, forming ZPP.

valuefrom-its-normalrange-oflessthan100-g/100mlk- The level of circulating ZPP may not rise until a BLL
of 20 ug/dl in some adults and is not greater than 90% sensitive until the BLL exceeds 50 ug/dl. Increases
in bleedleadlevelsBLLs beyond 40 pg/100gdl are associated with exponential increases in ZPP. The
upper limit of normal for ZPP varies some between labs but is usually between 35 and 40 pg/dl.

d
ome-wotke Oncethe bloaodleadlevel -ha cached-40-1c/1000

Whereas bleedleadlevelsBLLs fluctuate over short time spans, ZPP levels remain relatively stable. ZPP is
measured directly in red blood cells and is present for the cell's entire 120-day life span. Therefore, the
ZPP level in blood reflects the average ZPP production over the previous 3-4 months and consequently
the average lead exposure during that time interval. The ZPP requires more time than the blood lead to
reach significantly elevated levels; the return to normal after discontinuing lead exposure is also slower,
lagging the BLL by about 2-6 weeks. Therefore, the ZPP may be useful to assess chronicity of exposure.
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For example, an elevated BLL and normal ZPP suggest recent exposure, while an elevated BLL and
elevated ZPP suggest chronic/ongoing exposure.

It is recommended that a hematocrit be determined whenever a confirmed ZPP of 50 pg/dl488miwhele
bleed-is obtained to rule out a significant underlying iron deficiency anemia. If the ZPP is in excess of 100
ug/dle/200mit and not associated with abnormal elevations in bleedleadlevelsBLLs, the laboratory
should be checked to be sure that blood leads were determined using a laboratory that is CLIA-

individuals with elevated ZPP levels to be certain that an associated elevated bloedleaddevelBLL has not
been missed due to transient fluctuations in blood leads.

ZPP has a characteristic fluorescence spectrum with a peak at 594 nanometersam which is detectable
with a hematofluoroimeter. The hematofluoroimeter is accurate and portable and can provide on-site,
instantaneous results for werkersemployees who can be frequently tested via a finger prick.

However, careful attention must be given to calibration and quality control procedures. Limited data on
blood lead-ZPP correlations and the ZPP levels which are associated with the adverse health effects
discussed in Ssection Il are the major limitations of the test. Also it is difficult to correlate ZPP levels with
environmental exposure and there is some variation of response with age and sex.-Neverthelessthe

Levels of delta-aminolevulinic acid (ALA) in the urine are also used as a measure of lead exposure.
Increasing concentrations of ALA are believed to result from the inhibition of the enzyme delta-
aminolevulinic acid dehydrasedehydratase (ALA-D). Although the test is relatively easy to perform,
inexpensive, and rapid, the disadvantages include variability in results, the necessity to collect a
complete 24-hour urine sample which has a specific gravity greater than 1.010, and also the fact that
ALA decomposes in the presence of light.

The pattern of porphyrin excretion in the urine can also be helpful in identifying lead intoxication. With
lead poisoning, the urine concentrations of coproporphyrins | and Il, porphobilinogen and uroporphyrin |

rise. The most important increase, however, is that of coproporphyrin lll;-develsmay-exceed 5,000 ug/1
intheurine-inlead-poisonedindividuals, but its correlations with bleedlead-tevelsBLLs and ZPP are not

as good as those of ALA. Increases in urinary prorphyrins are not diagnostic of lead toxicity and may be
seen in porphyria, some liver diseases, and in patients with high reticulocyte counts.

V. Summary. The standard for inorganic lead places significant emphasis on the medical surveillance of
all werkersemployees exposed to levels of inorganic lead at or above the action level of 2 30ug/Mm?
TWA for 10 or more days per year, and as interim protection for those who perform PHLW as defined in
the standard. The physician has a fundamental role in this surveillance program, and in the operation of
the medical removal protection program.
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Even with adequate werkeremployee education on the adverse health effects of lead and appropriate
training in work practices, personal hygiene and other control measures, the physician has a primary
responsibility for evaluating potential lead toxicity in the werkeremployee. It is only through a careful
and detailed medical and work history, a complete physical examination, and appropriate laboratory
testing that an accurate assessment can be made. Many of the adverse health effects of lead toxicity are
either irreversible or only partially reversible and therefore early detection of disease is very important.

This document outlines the medical monitoring program as defined by the occupational safety and
health standard for inorganic lead. It reviews the adverse health effects of lead poisoning and describes
the important elements of the history and physical examinations as they relate to these adverse effects.
Finally, the appropriate laboratory testing for evaluating lead exposure and toxicity is presented.

It is hoped that this review and discussion will give physicians a better understanding of the Cal/OSHA
lead standard, with the ultimate goal of protecting the health and well-being of employees exposed to
lead who are under their care.
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