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E.1.0 Introduction
This lead compliance plan is a supplement to the Site Health and Safety Plan (required under
29 CFR 1910.120 and 8CCR5192) for the planned demolition of two quonset huts at NAS
Alameda. The quonset huts are coated with lead-based paint (LBP) and the demolition of
these structures may result in exposures to airborne lead at or above Cal/OSHA’s action level
of 30 pg/m’ lead. This plan, required under 8CCR1531.1, established the specific procedures
10 be used on the project to minimize worker exposures to lead. Of course, all sections of the
original Health and Safety Plan also apply to work with lead-contaminated materials.

E.2.0 Activities Involving Lead
Work associated with this project involves excavation of soils contaminated with low levels
(<1500 ppm) of lead, as well as the demolition of two steel structures coated with LBP.
While both activities are expected to generate some amount of airborne lead particulate, only
the demolition task is expected to generate airbome concentrations which approach the
Cal/OSHA action level of 30 pg/m®. Becanse this work will be complete before the results of
personal air monitoring are available, the demolition work will be performed under a
presumption that workers in the Exclusion Zone (EZ) are being exposed to airborne lead
concentrations between the Permissible Exposure Limit (PEL, 50 pg/m®) and ten times the
PEL (500 pg/m®). This rationale is required for manual demolition work under
8CCR1532.1(d)(2)(i).

The buildings to be demolished are each approximately 20 feet wide and 40 feet long. They
are simple steel structures which are bolted together. Lead based paint is present on both the
interior and exterior surfaces of each building. In some areas, this paint is flaking off the
structures.

The buildings will be demolished using earthmoving equipment after loose paint has been
removed using a High Efficiency Particulate (HEPA) vacuum. A crew of three workers will
be involved in the demolition: a Supervisor (John Angoco), who will oversee the work of the
crew and who will operate the earthmoving equipment; and two technicians (Mark Harris and
Mike Saterfield), who will operate the HEPA vacuums, continually wet the structures, and
provide miscellaneous material handling services.
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E.3.0 Lead Exposure Controls

To minimize the workers’ exposures to airborne lead, the following procedures will be

implemented:

1. Establishment of controlled work zones as detailed in Sections 6.0 and 7.0 of
the project Health and Safety Plan. During building demolition, the EZ will
consist of both structures and the area immediately around as indicated by
temporary fencing or barricades and hazard tape. The EZ will be posted with
signs reading "Warning. Lead Work Area. Poison. No Smoking or Eating."

Only personnel who have received lead training and have had their blood lead
and zinc protoporphyrin levels analyzed will be allowed into the EZ, and only
after they have donned all required personal protective equipment (PPE).

2. Hand and face washing facilities will be placed immediately outside the EZ.
All demolition crew members will be required to wash their hands and face
immediately upon exiting the EZ. They will also doff their PPE at this
location before leaving the jobsite. Workers will shower at the jobsite.

3. All loose LBP will be removed prior to demolition by using HEPA vacuums to
remove flaked paint.

4. The buildings will be wetted prior to and during demolition to minimize
airborne dust and lead emissions.

5. All demolition crew members will wear PPE including disposable protective
garments, impermeable boots and gloves, disposable boot covers, hard hats,
safety glasses, and half-face air-purifying respirators with HEPA cartridges.

6. Real time air monitoring and integrated air sampling will be performed during
the demolition work.

E.4.0 Technology Available to Reduce Exposures.

Because of the outdoor location of this project and the nature of the work, very few
engineering controls are feasible to reduce exposures to below the PEL. As discussed above,
flaking IL.BP will be removing prior to demolition, and the demolition itself will be performed
using wet techniques.
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E.5.0 Air Monitoring Data

No past air monitoring data from similar jobs are available to accurately estimate anticipated
lead exposures. Therefore, we will assume all demolition crew members will be exposed to
airborne lead at between one and ten times the PEL, as required for manual demolition where
past data is unavailable.

During the demolition work, both real-time and integrated sampling for airborne particulates
will be performed. Airbormne lead samples will be collected and analyzed in accordance with
National Institute for Occupational Safety and Health (NTOSH) Method 7082. Workers will
be notified of the results of this sampling within 5 days of our receiving the final written
analytical report from the laboratory.

E.6.0 Work Schedule

The buildings will be demolished beginning on Monday, January 16, 1994. All exposure
controls, including work zones and decontamination facilities shall be put in place prior to
demolition beginning. The work is anticipated to last only a few days. The work practices
described in this addendum shall remain in place throughout the period required to demolish
the buildings and safely contain all scrap generated.

E.7.0 Work Practice Program

E.7.1 Protective Clothing and Equipment
In addition to the PPE requirements established in Section 5 and Table 3 of the Site Health
and Safety Plan, the following requirements apply during the quonset hut demolition work:
»  All workers in the EZ will wear tyvek suits, disposable undergarments
impermeable gloves, impermeable steel toe boots, hard hats, ear plugs, and
safety glasses. Street clothes will not be wom into the EZ.

e All PPE will be stored in a clean, dry location, and new PPE will be issued at
least daily.

« Tom or defective PPE will be replaced immediately.

«  All contaminated PPE will be disposed of in a closed container labelled
"Caution: Clothing contaminated with lead. Do not remove dust by blowing
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or shaking. Dispose of lead contaminated wash water in accordance with
applicable local, state or federal regulations.”

No contaminated clothing will be allowed to be laundered without first
contacting the Program CIH.

Lead will not be removed form PPE or equipment by blowing, shaking, or any
other means which disperses lead into the air.

E.7.2 Housekeeping
In addition to the housekeeping practices outlined in Section 4.15 of the Site Health and
Safety Plan, the following measures will be enforced to minimize contact with lead:

All surfaces will be maintained as free as practicable of accumulations of lead.

Where loose LBP chips have accumulated, they will be removed using a HEPA
vacuum. Dry or wet sweeping and/or brushing may only be used where HEPA
vacuums have been tried and found to be ineffective.

HEPA vacuums will be emptied and decontaminated in the CRZ by lead-
trained workers who are wearing proper PPE. Every effort will be taken to
minimize the transport of lead from the EZ.

Compressed air will not be used to remove lead from any surface.

E.7.3 Hygiene Facilities and Practices
In addition to the site control, decontamination, and personal hygiene practices established in

the original Health and Safety Plan, the following measures will be implemented during work

with LBP:

The CRZ and site trailer will be designated as clean change areas. The Site
Trailer will be used by site workers for exchanging street clothes with
disposable undergarments (tyvek or surgical scrubs). The CRZ will be used for
donning and doffing chemical protective suits, respirators, and other outer-layer
PPE. The CRZ will also be used for washing hands and faces upon exiting the
EZ. Showers will be available at the jobsite, and showering will be required
for all workers involved in building demolition and lead paint removal.

Reusable undergarments will be stored separately from street clothes to prevent
any cross contamination (although the undergarments should not be '
contaminated). Disposable outer layer PPE will be changed out and discarded
at least daily.
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E.8.0 Administrative Controls.

An eating area will be established within the site trailer. This area will remain
free of lead contamination throughout the duration of the project.

Site workers must wash their hands and face each time they exit the EZ and
always prior to eating, drinking, smoking, or applying cosmetics.

Contaminated PPE is never allowed outside the CRZ, and never allowed in the
site trailer.

Because of the very short duration of this work, and the enforcement of strict work practice

controls, administrative controls (such as employee rotation) will not be implemented.

E.9.0 Additional Requirements

The following additional requirements apply to work with LBP:

Respirators will be cleaned daily and allowed to air dry. All other applicable
provisions of IT’s respiratory protection program, HS 601, will be enforced by
the Site Health and Safety Officer (SHSO). The SHSO will conduct and
document a qualitative fit-test on each LBP worker prior to work with LBP.

Any worker whose blood lead level is at or above 50 pg/d¢ will be removed
from LBP work, in accordance with 8CCR1532.1.

Prior to work with LBP, each worker will attend a training class on lead
hazards and proper work practices. The class will include a discussion of:

- 8CCRI1532.1 and its appendices (copies attached);
- The demolition operations and anticipated lead exposures;

- The purpose, proper selection, fitting, use and limitations of the respirators
used;

- The medical surveillance program and its purpose, and the medical
removal protection program,

-  The engineering controls and work practices associated with the work
(including applicable material from Appendix B of the lead standard); and

- The employee’s rights of access to medical and exposure records.
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§ 1532.1

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 8

NoTe: Authority cited: Sections 142.3. 9020, 9030. 9040, Labor Code. Reference:
Secuons 142.3. 9004(d), 9009, 9020. 9030, 9031 and 9040, Labor Code.
History

1. Repealer and new section filed 4-30-93; operative 6—14-93 (Register 93. No.
18). For prior history, see Register 84. No. 50.

2. Editonial correction of printng error in subsection (b) (Register 93, No. 22).

$ 1532.1. Lead.

(a) Scope. This section applies to all construction work where an em-
ployee may be occupationally exposed to lead. All construction work ex-
cluded from coverage in the general industry standard for lead by section
5216(a)(2) is covered by this standard. Construction work is defined as
work for construction, alteration and/or repair. including painting and
decorating. It inciudes but is not limited to the following:

(1) Demolition or salvage of structures where lead or materials con-
taining 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) Instailation of products containing lead;

(5) Lead contamination/emergency cleanup;

(6) Transportation. disposal, storage, or containment of lead ormateri-
als 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 airbome concentration of lead of 30 micrograms per cu-
bic meter of air (30 jtg/m?) calculated as an 8-hour time~weighted aver-
age (TWA).

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

Competent person means one who is capable of identifying existing
and predictable lead hazards in the surroundings or working conditions
who has authorization to take prompt corective measures to eliminate
them.

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

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

(c) Permissible exposure limit.

(1) The employer shall assure that no employee is exposed to lead at
concentrations greater than fifty micrograms per cubic meter of air (S0
pg/m’) averaged over an 8~hour period.

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

Allowable employee exposure (in j1g/m’)=400 divided by hours
worked in the day.

(3) When respirators are used to limit employee exposure as required
under subsection (c) and all the requirements of subsections (e)(1) and
() have been met, employee exposure may be considered to be at the lev-
el provided by the protection factor of the respirator for those periods the
respirator is womn. Those periods may be averaged with exposure levels
during periods when respirators are not wom to determine the em-
ployee’s daily TWA exposure.

(d) Exposure assessment.

(1) General.

(A) Each employer who bas 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.
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(B) For the purposes of subsection (d). employee exposure is that ex-
posure 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 per-
sonal samples representative of a full shift including at least one sampie
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 moni-
tored employee’s reguiar, daily exposure to lead.

(2) Protection of employees during assessment of exposure.

(A) With respect to the lead 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 em-
ployee 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 im-
plement employee protective measures prescribed in subsection
(dX2)(E). The tasks covered by this requirement are:

1. Where lead containing coatings or paint are present: manual demoli-
tion of stuctures (e.g., dry wall), manual scraping, manual sanding, heat
gun applications. and power tool cleaning with dust collection systems;

2. Spray painting with lead paint

(B) In addition, with regard to tasks not listed in subsection (d)X(2)(A),
where the empioyerbas any reasons to believe that an employee perform-
ingthetask maybe exposed tolead in excess of the PEL, until the employ-
er performs an employee exposure assessment as required by subsection
(d) and documents that the employee’s lead exposure is not above the
PEL the empioyer shall treat the employee as if the employee were ex-
posed above the PEL and shall implement employee protective messures
as prescribed in subsection (dX2)(E).

(C) With respect to the 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 em-
ployee performing any of the listed tasks is not exposed in excess of 500
j1g/m?, the employer shall treat the employee as if the employee were ex-
posed to lead in excess of 500 jg/m® and shall implement employee pro-
tective measures as prescribed in subsection (d)2)(E). Where the em-
ployer does establish that the empioyee is exposed to leveis of lead below
500 p1g/m’, the employer may provide the exposed employee with the ap-
propriate respirator prescribed for such use at such lower exposures, in
accordance with Table } of this section. The tasks covered by this require-
ment are:

1. Using lead containing mortar; lead buming -

2. Where lead containing coatings or paint are present: rivet busting;
power tool cleaning without dust collection systerms; cleanup activites
where dry expendable abrasives are used; and sbrasive blasting enciosure
movement and removal.

(D) With respect to the tasks listed in this subsection (d)(2XD) of this
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 exposed to lead in ex-
cess of 2,500 pig/m® (50 x PEL), the employer shall treat the employee
as if the employee were exposed to lead in excess of 2,500 ug/m® and
shall impiement employee protective measures as prescribed in subsec-
tion (d)X2)(E). Where the employer does establish that the employee is
exposed to levels of lead below 2,500 pg/m’., the employer may provide
the exposed employee with the appropriate respirator prescribed foruse
atsuch lower exposures, in accordance with Table I of this section. Inter-
im protection as described in this subsection is required where jead con-
taining coatings or paint are present on structures when performing:

1. Abrasive biasting,

2. Welding,

3. Cutting, and

4. Torch burning.

Regisser 94, No. 42; 10-21-94
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(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 tasks described
in subsections (d)}(2)(A), (d)(2XB). (d)(2)(C) and (d¥2)XD) with interim
protection as follows:

1. Appropriate respiratory protection in accordance with subsection
.
2. Appropriate personal protective clothing and equipment in accor-
dance with subsection (g).

3. Change areas in accordance with subsection (AX2).

4. Hand washing facilities in accordance with subsection (AXS).

(E) Biological monitoring in accordance with subsection (j}(1)(A). to
consist of blood sampling and analysis for lead and zinc protoporphyrin
levels, and

6. Training as required under subsection (/}(1XA) regarding secticn
5194, Hazard Communication; training as required under subsection
(X(2X(B)3., regarding use of respirators; and training in accordance with
section 1510, Safety Instruction for Employees.

(3) Basis of initial determination.

(A) Except as provided under subsections (d)X3XC) and (aX3)(D) the
employer shall monitor empioyee exposures and shall base initial deter-
minations cn the employee exposure monitoring results and any of the
following, relevant considerations:

1. Any information. observations, or calculations which would indi-
cate employee exposure to lead; ’

2. Any previous measurements of airborne lead; and

3. Any empioyee 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 em-
ployer reasonably believes are exposed to the greatest airbome concen-
trations of lead in the workplace.

(C) Where the employer bas previcusly monitored for lead exposures,
and the data were obtained within the past 12 months during wotk opera-
tions conducted under workplace conditions closely resembling the pro-
cesses, type of material, control methods, work practices, and environ-
mental conditions used and prevailing in the employer’s current
operations, the employer may rely on such earlier monitoring resuits to
satisfy the requirements of subsections (d)(3)(A) and (d)(6) if the sam-
pling and analytical methods meet the accuracy and confidence levels of
subsection (d)X10).

(D) Where the empioyer has objective data, demonstrating that a par-
ticular product or material containing lead or a specific process. operation
or activity involving iead cannot result in employee exposure to lead at
orabove the action level during processing, use, or handling, the employ-
er may rely upon such data instead of implementing initial monitoring.

1. The employer shali establish and maintain an accurate record docu-
menting the nature and relevancy of objective data as specified in subsec-
tion (n)(4), where used in assessing employee exposure in lieu of expo-
sure monitoring.

2. Objective data. as described in subsecticn (d)X(3)(D), isnot permitted
to be used for exposure assessment in coanection with subsection (d)(2).

(4) Positive initial determination and initial monitoring.

(A) Where a determination conducted under subsections (dX1), (2)
and (3) shows the possibility of any employee exposure at or above the
action jevel the employer shall conduct monitoring which is representa-
tive of the exposure for each employee in the workplace who is exposed
1o Jead.

(B) Where the employer has previousiy monitored for lead exposure,
and the data were obtained within the past 12 months during work opera-
tions conducted under workplace conditions closely resembling the pro-
cesses, type of material, control methods, work practices, and eaviron-
mental 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 (AX4XA) if the sampling and ana-
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lytical methods meet the accuracy and confidence levels of subsection
(dX10).

(5) Negative initial determination. Where a determination. conducted
under subsections (d)(1), (2), and (3) is made thatno employee is exposed
to airborne concentrations of lead at orabove the action level the employ-
er shail make a written record of such determinatian. The record shall in-
clude at least the information specified in subsection (dX3)XA) and shall
also include the date of determination. location within the worksite, and
the name and social security number of each employee monitored.

(6) Frequency.

(A) If the initial determination reveals emaployee exposure to be below
the action level further exposure determination need not be repeated ex-
cept 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 leve! but at or below the
PEL the employer shall perform monitoring in accordance with this sub-
section 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 the action level at which time the
employer may discontinue monitoring for that employee except as other-
wise provided in subsection (d)(7).

(O) If tbe initial determination reveals that employee exposure is
above the PEL the employer shall perform monitoring quarterly. The em-
ployer shall continue monitoring at the required frequency until at least
two consecutive measurements, taken at least 7 days apart, are at orbelow
the PEL but at or above the action Jevel at which time the employer shall
repeat monitoring for that employee at the frequency specified in subsec-
tion (d)6)(B), except as otherwise provided m subsection (d)(7). The
employer shall continue monitoring at the required frequency until at
least two consecutive measurements, taken at least 7 days apart, are be-
low the action level at which time the employer may discontinue monitor-
ing for that employee except as otherwise provided in subsection (dX7).

(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 empioyer
shali conduct additional monitoring in accordance with this subsection.

(8) Employee notification.

(A) Within 5 working days after completion of the exposure assess-
meat the employer shall notify each employee in writing of the resuits
which represent that employee’s exposure.

(B) Whenever the results indicate that the representative employee ex-
posure, without regard to respirators, is at or above the PEL the employer
shall include in the written notice a statement that the employees expo-
sure was at or above that level and a description of the comective action
taken or to be taken to reduce exposure 1o 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 pius or minus 25 percent for airbome concentrations
of lead equal to or greater than 30 ug/m’.

(e) Methods of compliance

(1) Engineering and work practice controls.

(A) General. The employer shall impiement engineering and work
practice controls. including administrative controls, to reduce and main-
tainemployee exposure to lead to orbelow the permissible exposure limit
to the extent that such controls are feasible. Wherever all feasible engi-
neering and work practices controls that can be instituted are not suffi-
cient 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.

Ragister 94, No. 4€2; 10-21-94
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(A) Prior to commencement of the job each employer shall establish
and implement a written compliance program to achieve compliance
with subsection (¢).

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

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

2. Adescription 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 ex-
posure to lead:

3. A report of the technology considered in meeting the PEL;

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

5. A detailed schedule for impiementation of the program, including
documentation such as copies of purchase orders for equipment, con-
struction contracts, etc.:

6. A work practice program which includes items required under sub-
sections (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 toinforming affected empioyees of potential
exposure to lead.

9. Other relevant information.

(C) The compliance program shall provide for frequent and regularin-
spections of job sites, materials, and equipment to be made by a compe-
tent person.

(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 copy-
ing by the Chief and NIOSH.

(E) Written programs shall be revised and updated at least every 6
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months to reflect the current status of the program.

(3) Mechanical ventlation. When ventilation is used to contol lead
exposure, the empioyer 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 TW A exposure to lead. the employer shall
establish and implement a job rotation schedule which inciudes:

(A) Name or identification number of each affected empioyee:

(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 reli-
ability 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 sec-
tion.

(f) Respiratory protection.

(1) General. Where the use of respirators is required under this section
the employer shall provide, atno cost to the employee. and assure the use
of respirators which comply with the requirements of this subsection.

Respirators shall be used in the following circumstances:

(A) Whenever an empioyee's exposure to lead exceeds the PEL;

(B) In work sitations in which engineering controls and work
practices are not sufficient to reduce exposures to or below the PEL;

(C) Whenever an employee requests a respirator: and

(D) An interim protection for employees performing tasks as specified
in subsection (dX2).

(2) Respirator selection.

(A) Where respirators are used under this section the employer shall
select the appropriate respirator or combination of respirators from Table
I below.

(B) The employer shall provide a powered, air-purifying respirator in
lieu of the respirator specified in Table I whenever:

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

2. This respirator will provide adequate protection to the employee.
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(C) The employer shall select respirators from among those approved Tasie I.—RespmaTory PROTECTION FoR LEAD AEROSOLS
for protection against lead dust. fume. and mist by the Mine Safety and :
Health Administration and the National Institute for Occupational Safety Airbome COI;‘-
and Health (NIOSH) under the provisions of 30 CFR part 11. centration o )
( ) e pert lead or condi- Required
tion of use respirator’
. * 1/2 mask air purifying respirator
No:l:l::cess of 300 with high efficiency filters.>?

* 1.2 mask supplied air respirator
operated in demand (negative
pressure) mode.

Not in excess of 1,250 * Loose ﬁldx;g hood or helmet
pg/m?. powgted air purifying
respirator with high
efficiency filters.’

* Hood or helmet supplied air
respirator operated in a
continnous—flow
mode—e.g., type CE
abrasive blasting respirator
operated in a
continuous—{low mode.

Not in excess of 2,500 * Full facepiece air purifying
pg/m® respirator with high
’ efficiency filters.’

* Tight fitting powered air
purifying respirator with
high efficiency filters.?

* Full facepiece supplied air
respirator operated in
demand mode.

* 1/2 mask or full facepiece

- supplied air respirator
operated in a continuous—
flow mode.

* Full facepiece self-
contained breathing
apparatus (SCBA)
operated in demand mode.

Not in excess of 50,000 * 1/2 mask supplied air respirator
ug/md. operated in pressure demand

or other positive—pressure
- mode.
-Not in excess of 100,000 * Full facepiece suppl@ed air
pg/md. respirator operated in

pressure demand or other
positive-pressure mode—
e.g., type CE abmasive
blasting respirators
operated in a positive—
pressure mode.

Greater than 100,000 * Full facepiece SCBA operated
pg/m? unkmown in pressure demand or other
concentration, or positive—pressure mode.
fire fighting.

IRespirators specified for higher concentrations can be used at low-

er concentrations of lead.

2Full facepiece is required if the lead aerosols cause eye or skin

irritation at the use concentrations. '

3A high efficiency paniculate filter (HEPA) means a filter that is

- 99.97 percent efficient against particles of 0.3 micron size or
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(3) Respirator usage.

(A) The employer shall assure that the respirator issued to the-em-
ployee exhibits minimum facepiece leakage and that the respirator is
fitted properly.

(B) Empioyers shall perform either quantitative or qualitative face fit
tests at the ume of initial fining and at least every six months thereafter
for each employee wearing negative pressure respirators. The qualitative
fittests may be used only for testing the fit of half~mask respirators where
they are permitted to be wom. and shall be conducted in accordance with
appendix D of this section. The tests shall be used to select facepieces that
provide the required protection as prescribed in Table 1.

(C) If an employee exhibits difficulty in breathing during the fitting
test or during use. the employer shall make available to the employee an
examination in accordance with subsection (j}3)(A)2. to determine
whether the employee can wear a respirator while performing the re-
quired duty.

(4) Respirator program.

(A) The employer shall institute a respiratory protection program in
accordance with section 1531(b), (d), (e) and (f).

{B) The employer shall permit each employee whouses a filterrespira-
tor to change the filter elements whenever an increase in breathing resis-
tance is detected and shall maintain an adequate supply of filter elements
for this purpose.

(C) Employees who wear respirators shall be permitted to leave work
areas to wash their face and respirator facepiece whenever necessary to
prevent skin irritation associated with respirator use.

(g) Protective work clothing and equipment. ‘

(1) Provision and use. Where an employee is exposed tolead above the
PEL without regard to the use of respirators, where employees are ex-
posed o iead compounds which may cause skin oreye irritation (e.g. lead
arsenate, lead azide), and as interim protection foremployees performing
tasks as specified in subsection (d)(2), the employer shall provide at no
cost 1o the employee and assure that the employee uses appropriate pro-
tective work clothing and equipment that prevents contamination of the
employee and the employee’s garments such as, but not limited to:

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

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

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

(2) Cleaning and replacement.

(A) Theemployer shall provide the protective clothing required in sub-
section (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
200 pg/m® of lead as an 8-hour TWA.

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

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

(D) The employer shall assure that all protective clothing is removed
at the completion of a work shift anly in change areas provided for that
purpose as prescribed in subsection (AX2).

(E) The employer shall assure 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 ef-
fects of exposure to jead.

(G) The employer shall assure that the containers of contaminated pro-
tective clothing and equipment required by subsection (g)(2)E) are la-
belled as follows:

Caution: Clothing contaminated with lead. Do not remove dust by

- blowing or shaking. Dispose of lead contaminated wash water in accor-

dance with applicable local, state, or federal regulations.
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(H) The employer shall prohibit the removal o1 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 accumula-
tions of lead.

(2) Clean-up of floors and other surfaces where lead accumuiates shall
wherever possible, be cleaned by vacuuming or other methods that mini-
mize the likelihood of lead becoming airbome.

(3) Shoveling, dry or wet sweeping. and brushing may be used only
where vacuuming or other equally effective methods have been tried and
found not to be effective.

(4) Where vacuuming methods are selected. the vacuums shali 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 airis usedin conjunction with a ventilation system
designed to capture the airborne dust created by the compressed air.

(i) Hygiene facilities and practices.

(1) The empioyer shall assure that in areas where employees are ex-
posed to lead above the PEL without regard to the use of respirators. food
or beverage is not present or consumed. tobacco products are not present
or use«, and cosmetics are not applied.

(2) Change areas. )

(A) The employer shall provide clean change areas for employees
whose airbomne exposure to lead is above the PEL, and as interim protec-
tion for employees performing tasks as specified in subsection (d)X2),
without regard to the use of respirators.

(B) The employers shall assure that change areas are equipped with
separate storage facilities for protective work clothing and equipment
and for street ciothes which preven: cross—contamination.

(C) The employer shall assure that employees do not leave the work-
place wearing any protective clothing or equipment that is required to be
worm during the work shift.

(3) Showers.

(A) The employer shall provide shower facilities, where feasible, for
use by employees whose airborne exposure to lead is above the PEL.

(B) The employer shall assure, where shower facilities are availsble,
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 em-
ployees.

(4) Eating facilities.

(A) The empioyer shall provide lunchroom facilities or eating areas for
empioyees whose airbome exposure to lead is above the PEL., without re-
gard to the use of respirators.

(B) The employer shall assure that lunchroom facilities or eating areas
are as free as practicable from lead contamination and are readily accessi-
ble to employees.

(C) The employer shall assure that employees whose airborne expo-
sure to lead is above the PEL, without regard to the use of a respirator,
wash their hands and face prior to eating, drinking, smoking or applying
cosmetics. .

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

(5) Hand Washing facilities.

(A) The employer shall provide adequate handwashing facilities for
use by employees exposed to lead in accordance with section 1527.

(B) Where showers are not provided the employer shall assure that em-
ployees wash their bands and face at the end of the work-shift.

(j) Medical surveillance. .

(1) General.
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(A) The employer shall make available mitial medical surveiliance to
employees occupationally exposed on any day to lead at or above the ac-
tion level. Initial medical surveillance consists of biological monitoring
in the form of blood sampling and analysis forlead and zinc protoporpby-
rin levels.

(B) The employer shall institute a medical surveillance programin ac-
cordance with subsections (j)(2) and (j)(3) for all employees who are or
may be exposed by the employer at or above the action ievel for more than
30 days in any consecutive 12 months:

(C) The employer shall assure that all medical examinations and pro-
cedures are performed by or under the supervision of a licensed physi-
cian.

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

(2) Biological monitoring.

(A) Blood lead and ZPP level sampling and analysis. The employer
shall make available biological monitoring in the form of blood sampling
and analysis for lead and zinc protoporphyrin levels to each employee
covered under subsections (jX1)XA) and (B) on the following schedule:

1. For each employee covered under subsection (j)(1)X(B), at least ev-
ery 2 months for the first 6 months and every 6 months thereafter;

2. For each employee covered under subsections (j)(1XA) or (B)
whose last biood sampling and analysis indicated a blood lead level at or
above 40 pig/dl, at least every two months. This frequency shall continue
until two consecutive blood samples and apalyses indicate a blood lead
level below 40 pg/dl; and :

3. For each employee who is removed from exposure to lead due to an
elevated blood lead level at least monthly during the removal period.

(B) Follow~up blood sampling tests. Whenever the resuits of a blood
lead level test indicate that an employee’s blood lead level exceeds the
numerical criterion for medical removal under subsection (k)1 XA), the
employer shall provide a secand (follow-up) blood sampling test within
two weeks after the employer receives the results of the first blood sam-
pling test.

(C) Accuracy of blood lead level sampling and analysis. Blood lead
level sampling and analysis provided pursusnt to this section shall have
an accuracy (to a confidence level of 95 percent) within plus or minus 15
percentor 6 pLg/dl, whicheveris greater, and shallbe conducted by a labo-
ratory approved by OSHA.

(D) Employee notification.

1. Within five working days after the receipt of biological monitoring
results, the employer shall notify each employee m writing of his or her
blood lead level; and

2. the employer shall notify each employee whose blood lead level ex-
ceeds 40 pg/dl that the standard requires temporary medical removal
with Medical Removal Protection benefits when an employee’s blood
lead level exceeds the numerical criterion for medical removal under sub-
section (KX 1)(A).

(3) Medical examinations and consultations.

(A) Frequency. The employer shall make available medical examina-
tions and consuitations to each employee covered under subsection
(iX1XB) on the following schedule:

1. At}east annually for each employee for whom a blood sampling test
conducted at any time during the preceding 12 months indicated a blood
lead level at or above 40 ug/dl;

2. As soon as possible, upon notification by an employee either that the
employee has developed signs or symptorms commonly associated with
lead intoxication, that the employee desires medical advice conceming
the effects of cumrent or past exposure to lead on the employee’s ability
toprocreate a healthy child. that the empioyee is pregnant, or that theem-
ployee has demonstrated difficulty in breathing during a respirator fitting
test or during use; and
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3. As medically appropriate for each employee either removed from
exposure to0 lead due 102 risk of sustaining material impairment tohealth.
or otherwise limited pursuant to a final medical determination.

(B) Content. The content of medical examinations made available pur-
suant to subsection (j}(3)(A)2. - 3. shall be determined by an examining
physician and. if requested by an empioyee. shall include pregnancy test-
ing or laboratory evaluation of male fertility. Medical examinations
made available pursuant to subsection (j)}(3XA)!. shall include the fol-
jowing elements:

1. A detailed work history and a medical history, with particular atten-
tion to past lead ex posure (occupational and non—occupational), personal
bhabits (smoking, bygiene), and past gastrointestinal, hematologic. renal,
cardiovascular, reproductive and neurological problems:

2. A thorough physical examination, with particular auention to teeth,
gums, bematologic, gastrointestinal, renal. cardiovascular. and neuro-
logical systems. Pulmonary status should be evaluated if respiratory pro-
tection will be used;

3. A blood pressure measurement:

4. A blood sampie and analysis which determines:

a. Blood lead level;

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

¢. Zinc protoporphyrin;

d. Blood urea nitrogen; and,

e. Serum creatinine;

S. A routine urinalysis with microscopic examination: and

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

(C) Muluple physician review mechanism.

1. If the empioyer selects the initial pbysician who conducts any medi-
cal examination or consultation provided to an employee under this sec-
tion, the employee may designate a second physicisn:

8. 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.

2. The employer shall promptly notify an employee of the right to seek
a second medical opinion after each occasion that an mitial 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 fol-
jowing within fifteen (15) days after receipt of the foregoing natification,
or receipt of the initial physician’s written opmnion, whichever is later:

a. The employee informing the empioyer that he or she intends to seek
a second medical opinion, and

b. The employee initiating steps to make an appointment with & second
physician.

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

4, If the two physicians have been unable to quickly resolve their dis-
agreement, then the employer and the employee through their respective
physicians shall designate a third physician:

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

b. To canduct such examinations, consultations, laboratory tests and
discussions with the prior physicians as the third physician deems neces-
sary to resolve the disagreement of the prior physicians.

5. The employer shall act consistent with the findings, determinations
and recommendations of the third physician, uniess the employer and the
employee reach an agreement which is otherwise consistent with the rec-
ommendaticus of at least one of the three physicians.
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(D) Information provided to examining and consulting physicians.

1. The employer shall provide an initial physician conducting 2 medi-
cal examination or consultation under this section with the following in-
formation:

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:

e. Prior blood lead determinations: and

f. All prior written medical opinions conceming the employee in the
employer’s possession or control.

2. The employer shall provide the foregoing information to a second
or third physician conducting a medical examination or consuitation un-
der this section upon request either by the second or third physician. or
by the employee.

(E) Written medical opinions.

1. The employer shall obtain and furnish the employee with a copy of
a written medical opinion from each examining or consulting physician

... which contains only the following information:

a. The physician’s opinion as to whether the employee has any de-
tected medical condition which would place the employee at increased
nisk of material impairment of the employee’s heaith from exposure to
lead:

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

¢. Any recommended limitations upon the employee’s use of respira-
tors, including a determination of whether the employee can wear a pow-
ered air purifying respirator if an physician determines that the employee
cannot wear a negative pressure respirator; and

d. The results of the blood lead determinations.

2. The employer shall instruct each examining and consulting physi-
cian to:

a. Not reveal either in the written opinion or orally, or in any other
means of communication with the employer, findings, including labora-
tory results, or diagnoses unrelated to an employee's occupational expo-
sure to lead: and

b. Advise the employee of any medical condition, occupational ornon-
occupational, which dictates further medical examination or treatment.

(F) Altemmate physician determination mechanisms. The employerand
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 (jY3X(C)
solong as the alternate mechanism is as expeditious and protective as the
requirements contained in this subsection.

(4) Chelation.

(A) The employer shall assure that any person whom he/sbe retains,
employs, supervises or controls does not engage in prophylactic chela-
tion of any employee at any time.

(B)If therapeutic or diagnostic chelation is to be performed by any per-
son in subsection (j(4)(A). the employershall assure 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
Wwriting prior o its occurrence.

(k) Medical removal protection.

(1) Temporary medical removal and retumn of an employee.

(A) Temporary removal due toelevated blood lead level. The employ-
er shall remove an employee from work having an exposure to lead at or
above the action level on each occasion that a periodic and & follow~up
blood sampling test conducted pursuant to this section indicate that the
employee's blood lead level is at or above 50 pg/dl; and,

(B) Temporary removal due 10 a final medical determination.
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1. The employershall remove an employee from work having an expo-
sure to lead at or above the action level on each occasion that a finai medsi-
cal determination results in a medical finding. determination. or opinion
that the employee has a detected medical condition which places the ern-
ployee at increased risk of material impairment to health from exposure
1o lead.

2. For the purposes of this section. the phrase “final medical determ-
nation” means the written medical opinion on the empioyees’ health sta-
ws by the examining physician or. where relevant, the outcome of the
multiple physician review mechanism or altemate medical determina-
tion mechanism used pursuant to the medical surveillance provisions of
this secton.

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

(C)Rem of the employee to former job status. 1. The employer shall
retum an empioyee 10 his or her former job status:

a. For an employee removed due to a blood lead level at or above 50
ug/dl when two consecutive blood sampling tests indicate that the em-
ployee’s biood lead level is at or below 40 pg/dl.

b. For an empioyee removed due to a final medical determination,
when a subsequent final medical determination results in 2 medical find-
ing, determination, or opinion that the employee no longer has a detected
medical condition which places the employee at increased risk of materi-
al impairment to health from exposure to lead.

2. For the purposes of this section, the requirement that an employer
retum an employee to his or her former job status is not intended to ex-
pand upon or restrict any rights an employee has or would have had, ab-
sent temporary medical removal, to a specific job classification or posi-
tion under the terms of a collective bargaining agreement.

(D) Removal of other employee special protective measure or limita-
tions. The employer shall remove any limitations placed on an employee
orend any special protective measures provided to an empioyee pursuant
1o 8 final medical determination when a subsequent final medical deter-
mination indicates that the limitations or special protective measures are
po jonger necessary.

(E) Employer options pending a final medical determination. Where
the muitipie physician review mechanism. or aitemate medical determi-
pation mechanism used pursuant to the medical surveillance provisions
of this section, has not yet resulted in a final medical determmation with
respect to an employee, the empioyer 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 upoa the employee, consistent with the medical findings, de-
terminations, or recommendaticns of any of the physicians who have re-
viewed the employee’s health staws.

2. Retum. The employer may renmm the employee to his or her former
jobstatus, end any special protective measures provided tothe 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 heglth status, with twoex-
ceptions. If:

a. the initial removal, special protection, or limitation of the employee
resulted from a final medical determination which differed fromthe fmd-
ings, determinations, or recommendations of the initial physician or,

b. If the employee has been on removali status for the preceding eigh-
teen 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 uptoeighteen (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.
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(B) Definition of medical removal protection benefits. For the pur-
poses 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 nor-
mal eamings. seniority and other employment rights and benefits of an
empioyee. including the employee's right to his or her former job status
as though the employee had not been medically removed from the em-
ployee’s job or otherwise medically limited.

(C) Follow-up medical surveillance during the period of employee re-
moval or limitation. During the period of time that an employee is medi-
cally removed from his or her job or otherwise medically limited. the em-
ployer may condition the provision of medical removal protection
benefits upon the employee’s participation in follow-up medical surveil-
lance made available pursuant to this section.

(D) Workers’ compensation claims. If a removed empioyee files a
claim for workers’ compensation payments for 2 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 eamings 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’ compen-
sation payments received by the empioyee for treatment-related ex-
penses.

(E) Other credits. The employer’s obligation to provide medical re-
moval protection benefits to a removed employee shall be reduced to the
extent that the empioyee receives compensation for eamings iost during
the period of removal either from a publicly or employer-funded com-
pensation program, or receives income from employment with another
employer made possible by virtue of the empiloyee’s removal.

(F) Voluntary removal or restriction of an empioyee. Where an em-
ployer, although not required by this section to do 5o, removes an em-
ployee from exposure to lead or otherwise places limitations on an em-
ployee due 1o the effects of lead exposure on the employee's medical
coadition, the employer shall provide medical removal protection bene-
fits to the employee equal to that required by subsection (k)(2XA) and
(®).

(7) Employee information and training.

(1) General.

(A) The employer shall commmicate information canceming lead
hazards according to the requirements of OSHA's Hazard Communica-
tion Standard, section 5194 including but not limited to the requirements
conceming waming signs and labels, material safety data sheets
(MSDS), and employee information and training. In addition, employers
shall comply with the following requirements:

(B) For all employees who are subject to exposure to lead at or above
the action level cn any day or who are subject to exposure to lead com-
pounds which may cause skin or eye irritation (e.g. lead arsenate, iead
azide), the empioyer shall provide a training program in accordance with
subsection (/)(2) and assure employee participation.

(C) The empioyer shall provide the training program as initial training
prior to the time of job assignment or prior to the start up date for this re-
quirement, whichever comes last.

(D) The employershall also provide the training program at least annu-
ally for each employee who is subject to lead exposure at or above the ac-.
tion level on any day.

(2) Training program. The employer shall assure that each employee
is trained in the following:

(A) The content of this standard and its appendices;

(B) The specific nature of the operations which couid result in expo-
sure to lead above the action level;

(C) The purpose, proper selection, fitting, use, and limitations of respi-
rators;

(D) The purpose and a description of the medical surveillance pro-
gram, and the medical removal protection program including informa-
tion concerning the adverse health effects associated with excessive ex-
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posure to lead (with particular attention to the adverse reproduc:
effects on both males and females and hazards to the fetus and additic
precautions for employees who are pregnant).

(E) The engineering controls and work practices associated with
employee’s job assignment including training of employees to foll
relevant good work practices described in Appendix B of this sectio

(F) The contents of any compliance plan in effect;

(G) Insauctions to employees that chelating agents should not routir
1y be used to remove lead from their bodies and should not be used at
except under the direction of a licensed physician: and

(H) The employee’s right of access to records under section 3204.

(3) Access to information and training materials.

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

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

(m) Signs.

(1) General.

(A) The employer may use signs required by other statutes, regulation
or ordinances in addition to, or in combimation with, signs required by thi
subsection.

(B) The empioyer shall assure that no statement appears on or nearan:
sign required by this subsection which contradicts or detracts from th
meaning of the required sign.

(2) Signs.

(A) The employer shall post the following warning signs in each work
area where an employee’s exposure to lead is above the PEL.

WARNING

LEAD WORK AREA
POISON

NO SMOKING OR EATING

(B) The employer shall assure that signs required by this subsection
are illuminated and cleaned as necessary so that the legend is readily vis-
ible.

(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:

2. A description of the sampling and analytical methods used and evi-
dence of their accuracy;

3. The type of respiratory protective devices wom, if any;

4. Name, social security number, and job classification of the em-
ployee monitored and of all other employees whose exposure the mea-
surement is intended to represeat: and

5. The environmental varisbles that could affect the measurement of
employee exposure.

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

(2) Medical surveillance.

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

(B) This record shall include:

1. The name, social security number, and description of the duties of
the employee;

2. A copy of the physician’s written opinicus;
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3. Results of any airborne ex posure monitoring done on or for that em-
ployee and provided to the physician: and

4. Any employee medical complaints related to exposure to lead.

(C) The employer shall keep. or assure 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 stan-
dards or guidelines used to interpret the test results or references to that
information:

3. A copy of the results of biological monitoring.

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

(3) Medical removals.

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

(B) Each record shall include:

1. The name and social security number of the employee:

2. The date of each occasion that the employee was removed from cur-
rent exposure to lead as well as the corresponding date on which the em-

-+. ployee was retumed to his or her former job status;

3. A brief explanation of how each removal was or is being accom-
plished: 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.

(4) Objective data for exemption from requirement for initial monitor-
ing.

(A) For purposes of this section, objective data are information dem-
onstrating that a particular product ormaterial containing jead ora specif-
ic 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 or materials. The data the employeruses from an in-
dustry~wide survey must be obtained under workplace conditions ciose-
ly resembling the processes. types of material, control methods, work
practices and environmental conditions in the employer’s current opera-
tiops.

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

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

(6) Transfer of records.

(A) Whenever the employerceases to do business, the successor em-
ployer 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 suc-
cessor employer to receive and retain the records required to be main-
tained 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
tobe maintained by this section. the employer shall notify NIOSH at least
3 months prior to the disposal of such records and shall transmit those re-
cords to NIOSH if requested within the period.

(D) The empioyer shal} 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 em-
ployees ortheir designated representatives an opportumity to observe any
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monitoring of employee exposure to lead conducted pursuant to subsec-
tion (d).

(2) Observation procedures.

(A) Whenever observation of the monitoring of employee exposure 1o
lead requires entry into an area where the use of respirators, protective
clothing orequipment is required. the employer shall provide the observ-
er with and assure 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 en-
titled 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 resuits obtained or receive copies of the results when re-

" tumed by the laboratory.

(p) Effective date. This standard shall become effective immediately
upon filing with the Secretary of State.

(q) Appendices. The information cantained 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 obliga-
tion.

Appendix A to § 1531.1 — Substance Data Sheet
for Occupational Exposure to Lead

I Substance Identification

A. Substance: Pure lead (Pb) is a heavy metal at room temperature and
pressure and is a basic chemnical element. It can combine with various oth-
er 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 calied lead soaps. This standard does
not apply to other organic lead compounds.

C. Uses: Exposure tolead 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 encapsu-
lation of lead—containing materials, new construction. alteration, repair,
orrenovation of structures that contain lead or materials containing lead;
instaliation of products containing lead. In addition. there are construc-
tion related activities where exposure to Jead may occur, including trans-
ponation. disposal, storage, or containment of lead or materials contain-
ing lead on construction sites, and maintenance operations associated
with construction activities.

D. Permissible exposure: The permissible exposure limit (PEL) set by
the standard is 50 micrograms of lead per cubic meter of air (50 pg/m®)
averaged over an 8-hour workday.

E. Acticn level: The standard establishes an action level of 30 micro-
grams of lead per cubic meter of air (30 pg/m®) averaged over an 8-hour
workday. The action level triggers several ancillary provisions of the
standard such as exposure monitoring, medical surveillance, and train-
mg.

IL Health Hazard Data

A. Ways in which lead enters your body. When absorbed into your
body in certain doses, lead is a toxic substance. The object of the lead
standard is to prevent absorption of harmful quantities of lead. The stan-
dard is intended to protect you not only from the immediate toxic effects
of lead, but also from the serious toxic effects that maynot become appar-
ent until years of exposure have passed. Lead can be absorbed into your
body by inhalation (breathing) and ingestion (eating). Lead (except for
cenain organic lead compounds not covered by the standard, such as te-
traethyl lead) is not absorbed through your skin. When lead is scattered
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in the air as a dust. fume or mist it can be inbaled and absorbed through
your lungs and upper respiratory tract. Inhalation of airbome lead is gen-
erally the most imporant source of occupational lead absorption. You
can also absorb lead through your digestive system if lead gets mto your
mouth andis swallowed. If you handle food. cigarettes, chewing tobacco.
or make-up which have lead on them or handie them with hands contami-
nated with lead. this will contribute to ingestion. A significant portion of
the Jead that you inhale or ingest gets into your blood sream. Once in your
biood stream. lead is circulated throughout your body and stored in vari-
ous 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 amoust stored in your body will in-
crease if you are absorbing more jead 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 o 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 2 matter of days. A condition
affecting the brain called acute encephalopathy may arise which devel-
ops quickly to seizures, coma, and death from cardiorespiratory arrest
A short term dose of lead can lead to acute encephalopathy. Short term
occupational exposures of this magnimde are highly unusual, but not im-
possible. Similar forms of encephalopathy may, however, arise from ex-
tended. chranic exposure to lower doses of lead. There is no sharp divid-
ing line between rapidly developing acute effects of lead, and chronic
effects which take longer to acquire. 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.

(2) Long-term (chronic) overexposure. Chronic overexposure to lead
may result in severe damage to your blood-forming, nervous, urinary and
reproductive systems. Some common symptoms of chromic overexpo-
sure include loss of appetite, metallic taste in the mouth, anxiety, consti-
pation, nausea, palior, excessive tiredness, weakness, insornnia, head-
ache, nervous irritability, muscle and joint pain or soreness. fine tremors,
numbness, dizziness, hyperactivity and colic. In lead colic there may be
severe abdominal pain. Damage to the central nervous system in general
and the brain (encephalopathy) in particular is one of the most severe
forms of lead poisoning. The most severe, often fatal, form of encephalo-
pathy may be preceded by vomiting, a feeling of dullness progressing to
drowsiness and stupor, poor memory, restiessness, irritability, remor,
and convulsions. It may arise suddenly with the onset of seizures, fol-
lowed by coma, and death. There is a 1endency for muscular weakness
todevelop at the same time. This weakness may progress to paralysis of -
ten observed as a characteristic “wristdrop” or “foot drop” and is a man-
ifestation of a disease to the nervous systemcalled peripherai neuropathy.
Chronic overexposure to lead also results in kidney disease 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. Chronic overexposure to lead impairs the re-
productive systems of both men and women. Overexposure 1o lead may
result in decreased sex drive, impotence and sterility in men. Lead can
alter the stucture 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. Lead exposure
aiso may result in decreased fertility, and abnormal menstrual cycles in
womea. The course of pregnancy may be sdversely affected by exposure
tolead since lead crosses the placental barrier and poses risks to develop-
ing fetuses. Children bom of parents either one of whom were exposed
toexcess lead levels are more likely 1o have birth defects, mental retarda-
tion, behavioral disorders or die during the first year of childhood. Over-
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exposure to lead also distupts the blood~forming system resuiting in de-
creased hemoglobin (the substance in the blood that carries oxygen to the
cells) and ultimately anemia. Anemia is characterized by weakness. pal-
lor and fatigability as a result of decreased oxygen carrying capacity in
the blood.

(3) Health protection goals of the standard. Prevention of adverse
health effects for most workers from exposure to lead throughout a work-
ing lifetire requires that a worker's blood lead level (BLL, also ex-
pressed as PbB) be maintained at or below forty micrograms per deciliter
of whole blood (40 pg/dl). The blood lead levels of workers (both male
and female workers) who intend 1o have children should be maintained
below 30 pg/d! to minimize adverse reproductive health effects to the
parents and to the developing fetus. The measurement of yourblood lead
level (BLL) is the most useful indicator of the amount of lead being ab-
sorbed by your body. Blood lead levels are most often reported in units
of milligrams (mg) or micrograms (ug) of lead (1 mg=1000 yg) per 100
grams (100g), 100 milliliters (100 ml) or deciliter (dl) of blood. These
three units are essentially the same. Sometime BLLs are expressed in the
form of mg% or pg%. This is a shorthand notation for 100g, 100 ml. or
dl. (Reference to BLL measurements in this standard are expressed in the
form of pg/dl.)

BLI measurements show the amount of lead circulating in your blood
stream. but do not give any information about the amount of lead stored
in your various tissues. BLL measurements merely show cuxrent absorp-
tion of lead, not the effect that lead is having on your body or the effects
that past lead exposure may have already caused. Past research into lesd—
related diseases, however, has focused heavily on associations between
BLLs and various diseases. As a result, your BLL is an important indics-
torof the likelihood that you will gradually acquire a lead-related health
impairment or disease.

Once yourblood lesd level climbs about 40 ptg/dl, your risk of disease
increases. There is a wide variability of individual response to lead, thus
it is difficuit to say that a particular BLL in a given person will cause a
particuler effect. Studies have associated fatal encephalopathy with
BLLs as low as 150 pg/dl. Other studies have shown other forms of dis-
cases in some workers with BLLs well below 80 pg/dl. Your BLL is a
crucial indicator of the risks to your health, but one other factor is also
extremely impontant. This factor is the length of time you have had ele-
vated 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, The best way to prevent
all forms of lead-related impairments and diseases —both short term and
long term — is to maintain your BLL below 40 pig/dl. The provisions of
the standard are designed with this end in mind.

Your employer has prime respansibility 1o assure that the provisions
of the standard are complied with both by the company and by individual
workers. You, as a worker, 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
caatrol, leaming what the standard requires, following the standard
where it governs your own actions, and seeing that your empioyer com-
plies with provisions goveming his or her actions.

(4) Reporting signs and symptoms of health problems. You shouldim-
mediately notify your employer if you develop signs or symptoms asso-
ciated with lead poisoning or if you desire medical advice concerning the
effects of current or past exposure to lead or your ability tohave a healthy
child. You should alsonotify youremployerif you have difficuity breath-
mg during a respirator fit test or while wearing a respirator. In each of
these cases, youremployer must make available to you appropriate medi-
cal examinations or consuitations. These must be provided at no cost to
you and at areasonable time and piace. The standard contains a procechre
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whereby you can obtain a second opinion by a physician of your choice
if your employer selected the initial physician. -

Appendix B to § 1532.1 — Employee
Standard Summary

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

L. Permissible Exposure Limit (PEL) ~ subsection (c)

The standard sets a permissible exposure limit (PEL) of SO micro-
grams of lead per cubic meter of air (50 pg/m?), averaged over an 8-hour
workday which is referred to as a time-weighted average (TWA). This
is the highest level of lead in airto which you maybe permissibly exposed
over an 8-hour workday. However. since this is an 8-hour average, short
exposures above the PEL are permitted so long as for each 8-hour work
day your average exposure does not exceed this level. This standard,
however. takes into account the fact that your daily exposure to lead can
extend beyond a typical 8-hour workday as the result of overtime or other
alterations in your work schedule. Todeal with this situation, the standard
contains a formula which reduces your permissible exposure when you
are exposed more than 8 hours. For example, if you are exposed to lead
for 10 hours a day, the maximum permitted average exposure would be
40 pg/m®,

1. Exposure Assessment — Subsection (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 ex-
posure to lead exceeds the action level (30 pg/m’ averaged over an
8—hour day). Employee exposure is that exposure which would occur if
the employee were not using a respirator. This initial determination re-
quires your empioyer to monitor workers’ exposures unless he orshe has
objective data which can demonstrate conclusively that noemployee 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 main-
tain 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 un-
til such time that conditions have changed and the determination is no
longer valid.

Objective data may be compiled from various sources, ¢.g., insurance
companies and trade associations and information from suppliers or ex-
posure 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 worker expo-
sure is less than the action level, your employer must conduct monitoring
ormust 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 appro-
priate air sampling for iead in the past 12 months. he or she may use these
results, provided they are applicable to the same employee tasks and ex-
posure conditions and meet the requirements for accuracy as specified in
the standard. As with objective data, if such resuits are relied upon forthe
initial determination, youremployer must establish and maintain a record
as 1o 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 empioyer is not required to monitor the exposure of every employee,
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but he or she must monitor a representative number of employees and job
types. Enough sampling must be done to enable each emplovee's expo-
sure levei to be reasonably represent full shift exposure. In addition. these
air samples must be taken under conditions which represent each em-
ployee 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 essentally 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
50times the PEL.. If you are performing any of these tasks, youremployer
must provide you with appropriate respiratory protection, protective
clothing and equipment. change areas. hand washing facilities. biological
monitoring, and training until such time that an exposure assessment is
conducted which demonstrates that your exposure level is below the
PEL.

If you are exposed to lead and air sampling is performed, your employ-
er is required to notify you in writing within 5 working days of the air
monitoring results which represent your exposure. If the resuits indicate
that your exposure exceeds the PEL (without regard to youruse of a respi-
rator), then your employer must alsonotify you of this in writing. and pro-
vide 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 six
months if your exposure is at or over the action level but below the PEL.
Your employer may discontinue monitoring for you if 2 consecutive
measurements, taken at least 7 days apart, are at or below the action level.
Air monitoring must be repeated every 3 moaths if you are exposed over
the PEL. Your empioyer must continue monitoring for you at this fre-
quency until 2 consecutive measurements, taken at least 7 days apart, are
below the PEL but above the action level. at which time your employer
must repeat monitoring of your exposure every six mouaths and may dis-
continue monitoring only after yourexposure drops to orbelow the action
level. However, wheneverthere is a change of equipment, process, con-
trol, or personmel or anew type of job is added at your workplace which
may result in new oradditional exposure to lead, your employer must per-
form additional monitoring.

IIL Methods of Compliance ~ Subsection (¢)

Your employer is required to assure that no employee is exposed to
lead in excess of the PEL as an 8-hour TWA. The standard forjead in con-
struction requires employers to institute engineering and work practice
controls including administrative controls to the extent feasible toreduce
employee exposure to lead. Where such controls are feasible but not ade-
quate to reduce exposures below the PEL they must be used nonetheless
to reduce exposures to the lowest level that can be accomplished by these
mezns and then supplemented with appropriate respiratory protection.

Your empioyer is required to develop and implement a written com-
pliance program prior to the commencement of any job where employee
exposures may reach the PEL as an 8-hour TWA. The standard identifies
the various elements that must be included in the plan. For exampie, em-
ployers are required to include a description of operaticns in which lesd
is emitted, detailing other rejevant information about the operation such
as the type of equipment used, the type of material invoived, employee
Job respoasibilities, operating procedures and maintenance practices. In
addition, your employer’s compliance pian must specify the means that
will be used to achieve compliance and, where engineering controls are
required, include sny engineering plans or studies that have been used to
select the control methods. If administrative controls involving job rota-
tion are used to recuce employee exposure to lead, the job rotation sched-
ule must be included in the complisnce plan. The plan mmst aiso 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.
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The written compliance program must be made available. upon re-
quest. to affected employees and their designated representatives, te
Chief and NIOSH.

Finally. the plan must be reviewed and updated at least every 6 months
to assure it reflects the current status im exposure control.

IV. Respiratory Protection — Subsection (f)

Youremployer is required to provide and assure youruse of respirators
when your exposure to lead is not controlled below the PEL by other
means. 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 air exposure level is not above the PEL. You might desire
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 adverse reproductive effects. While respirators are the
least satisfactory means of controlling your exposure, they are capable
of providing significant protection if properly chosen, fitted, wom,
cleaned, maintained, and replaced when they stop providing adequate
protection.

Your employer is required to select respirators from the types listed in
Table 1of the Respiratory Protection section of the standard. Any respira-
tor chosen must be approved by the Mine Safety and Health Administra-
tion (MSHA ) or the National Institute for Occupational Safety and Health
(NIOSH). This respirator selection table will enable your employer to
choose a type of respirator which will give you a proper amount of protec-
tion based on your airbome lead exposure. Your employer may select 2
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. For example, a powered air purifying
respirator (PAPR) is much more protective than a typical negative pres-
sure respirator, and may also be mare comfortable to wear. A PAPR has
a filter, cartridge or canister to clean the air, and s power source which
continuously blows filtered air into your breathing zone. Your employer
might make a PAPR available to youto ease the burden of having to wear
a respirator for long periods of time. The standard provides that you can
obtain a PAPR upon request.

Your employer must aiso start a Respiratory Protection Program. This
program must inciude written procedures for the proper selection, use,
cleaning, siorage, and maintenance of respirators. Your employer must
assure that your respirator facepiece fits properly. Proper fit of a respira-
tor facepiece is critical. Obtaining a proper fit on each employee may re-
quire your employer to make available two or three different mask types.
In order to assure 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 (if you use a negative pressure respirator)
in accordance with Appendix D. Any respirator which has a filter, car-
tridge or canister which cleans the work room air before you breathe it
and which requires the force of your inhalation to draw air through the
filtering element is & negative pressure respirator. A positive pressure
respirator supplies air to you directly. A quantitative fit test uses a sophis-
ticated machine 1o measure the amount, if any, of test material that leaks
mto the facepiece of your respirator.

‘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 res-
pirator, to know why it is needed, and to understand its limitations.

Your employer must test the effectiveness of your negative pressure
respirator initially and at least every six months thereafter with a “‘qualita-
tive fit test.” In this test, the fit of the facepiece is checked by seeing if
you can smell a substance placed outside the respirator. If you can, there
is appreciable leakage where the facepiece meets your face.

The standard provides that if your respirator uses filter elements, you
must be given an oppormnity to change the filter elements whenever an
increase in breathing resistance is detected. You aiso must be permitted
to periodically leave your work ares to wash your face and respirator
facepiece whenevernecessary to prevent skin irritation. If you ever have
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difficulty in breathing during a fit test or while using a respirator. your
employer must make a medical examination available to you to deter-
mine whether you can safely wear a respirator. The resuit of this exami-
nation may be to give you a positive pressure respirator (which reduces
breathing resistance) or to provide altemative means of protection.

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

If you are exposed to lead above the PEL as an 8-hour TWA., without
regard to your use of a respirator. or if you are exposed to lead compounds
such as lead arsenate orlead 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 airbome exposure to lead is greater than 200 jig/m’. Appropriate
protective work clothing and equipment can inciude coveralls or similar
full-body work clothing, gloves, hats, shoes ordisposable shoe coverlets,
and face shields or vented goggles. Youremployer is required to provide
all such equipment atno costto you. In addition, youremployeris respon-
sible for providing repairs and replacement as necessary. and also is re-
spousible for the cleaning, laundering or disposal of protective clothing
and equipment.

The standard requires that your employer assure 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 equip-
ment, where appropriate, the following procedures should be cbserved
prior to beginning work:

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

2. Use work garments of appropriate protective gear, including respi-
rators before entering the work area: and

3. Store any clothing not wom under protective clothing in the desig-
nated changing area.

Workers should foliow these procedures upan leaving the work area:

1. HEPA vacuum heavily contaminated protective work clothing
while it is still being wom. Atno time may lead be removed from protec-
tive clothing by any means which result in uncontrolled dispersal of lead
into the air;

2. Remove shoe covers and leave them in the work area;

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

4. Remove respiratars last; and

5. Wash hands and face.

Workers should foliow 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 dis-
posed of must be placed in closed containers in the change room.

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

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

VL Housekeeping ~ Subsection (h)

Your empioyer must establish a housekeeping program sufficient to
maintain all surfaces as free as practicable of accumulations of lead dust.
Vacuuming is the preferred method of meeting this requirement, and the
use of compressed air to clean floors and other surfaces is generally pro-
hibited 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 vac-
uuming or other equally effective methods have been tried and do not
work. Vacuums must be used equipped with a special filter called ahigh~
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efficiency particulate air (HEPA ) filter and emptied in a manner which
minimizes the reentry of lead into the workplace. -

VIL Hygiene Facilities and Pracuces ~ Subsection (i)

The standard requires that band washing facilities be provided where
occupational exposure to lead occurs. In addition. change areas, showers
(where feasible), and lunchrooms or eating areas are to be made availabie
to workers exposed to lead above the PEL. Your employer must assure
that except in these facilities, food and beverage is not present or con-
sumed. tobacco products are not present or used, and cosmetics are not
applied. where airbomne exposures are above the PEL. Change rooms
provided by your employer must be equipped with separate storage faci-
lities for your protective clothing and equipment and street clothes to
avoid cross—contamination. After showering, no required protective
clothing or equipment wom during the shift may be womn bome. It is im-
ponant that contaminated clothing or equipment be removed in change
areas and not be wom home or you will extend your exposure and expose
your family since lead from your clothing can accumulate in your house,
car, etc.

Lunchrooms or eating areas may not be entered with protective cloth-
ing or equipment unless surface dust has been removed by vacuuming,
downdraft booth, or other cleaning method. Finally, workers exposed
above the PEL must wash both their hands and faces prior to eating,
drinking, smoking or applying cosmetics.

All of the facilities and hygiene practices just discussed are essential
to minimize additional sources of lead absorption from inhalation or in-
gestion of lead that may accumulate on you, your clothes, or your posses-
sions. Strict compliance with these provisicns can virtually eliminate
several sources of lead exposure which significantly contribute to exces-
sive lead absorption.

VIIL Medical Surveiilance ~ Subsection (j)

The medical surveillance program is part of the standard’s compre-
hensive approach 1o the prevention of lead-related disease. Its purpose
is to supplement the main thrust of the standard which is aimed at mini-
mizing airbome concentrations of lead and sources of ingestion. Only
medical surveillance can determine if the other provisions of the standard
have affectively protected you as an individual. Compliance with the
standard’s provision will protect most workers from the adverse effects
of lead exposure, but may not be satisfactory to protect individual work-
ers (1) who have high body burdens of lead acquired over past years, (2)
who have additional uncontrolled sources of non—occupational jead ex-
posure, (3) who exhibit unusual variations in lead absorption rates, or (4)
who have specific non-work related medical conditions which could be
aggravated by lead exposure (e.g., renal disease, anemis). In addition,
control systems may fail, or hygiene and respirator programs may be in-
adequate. Periodic medical surveillance of individual workers will help
detect those failures. Medical surveiliance will also be important to pro-
tect your reproductive ability-regardiess 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 employees and at
a reasonable time and place. The standard’s medical surveillance pro-
gram has two pans— periodic biological manitoring and medical exami-
nations. Your empioyer’s obligation to offer you medical surveillance is
triggered by the resuits of the air monitoring program. Full medical sur-
veillance must be made available to all employees who are or may be ex-
posed to lead in excess of the action level for more than 30 days a year
and whose blood lead level exceeds 40 j1g/dl. Initial medical surveillance
consisting of blood sampling and analysis for lead and zinc protoporphy-
1in must be provided to all employees exposed at any time (1 day) above
the action level.

Biological monitoring under the standard must be provided at least ev-
ery 2 moaths for the first 6 months and every 6 months thereafter until

W yourbloodlead level is below 40 pig/dl. A zinc protoporphyrin (ZPP)test
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is a very useful blood test which measures an adverse metabolic effect
of lead on your body and is therefore an indicator of lead toxicity.

If your BLL exceeds 40 pg/dl the monitoring frequency must be in-
creased from every 6 months to at least every 2 months and not reduced
until two consecutive BLLs indicate a blood lead level below 40 pg/dl.
Each time your BLL is determined to be over 40 ytg/dl, your employer
must notify you of this in writing within five working days of his or her
receipt of the test results. The employer must also inform you that the
standard requires temporary medical removal with economic protection
when your BLL exceeds 50 pg/dl. (See Discussion of Medical Removal
Protection-Subsection (k).) Anytime your BLL exceeds 50 pg/d! your
employer must make available to you within two weeks of receipt of these
test results a second follow—up BLL test to confirm your BLL. If the two
tests both exceed 50 pg/dl, and you are temporarily removed. then your
employer must make successive BLL tests available to you on 2 monthly
basis during the period of your removal.

Medical examinations beyond the initial one must be made available
on an annual basis if your blood lead level exceeds 40 f1g/dl at any time
during the preceding year and you are being exposed above the airborne
action level of 30 ptg/m? for 30 or more days per year. The initial exami-
nation will provide information 1o establish a baseline to which subse-
quent data can be compared.

Aninitial medical exanyination to consist of biood sampling and analy-
sis for lead and zinc protoporpbyrin must also be made available (prior
to assignment) for each employee being assigned for the first time to an
area where the airborne concentration of lead equals or exceeds the action
level atany time. In addition, a medical examination or consultation must
be made available as soon as possible if you notify your employer that
yOu are experiencing signs or symptoms commonly associated with lead
poiscning or that you have difficuity breathing while wearing a respirator
or during a respirator fit test. You must also be provided a medical exami-
nation orconsultation if you notify your employerthat you desire medical
advice conceming the effects of current or past exposure to lead on your
ability to procreate 2 bealthy child.

Finally, appropriate follow-up medical examinations or consultations
may alsobe provided for empioyees whohave been temporarily removed
from exposure 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 ex-
aminations and consultations is left up to the sound discretion of the ex-
amining physician. Pre-assignment and annual medical examinations
must include (1) a detailed work history and medical history; (2) a thor-
ough physical examination, including an evaluation of your pulmonary
status if you will be required to use a respirator; (3) a blood pressure mea-
surement; and (4) a series of laboratory tests designed to check your
blood chemistry and your kidney function. In addition, at any time upon
your request, a laboratory evaluation of male fertility will be made (mi-
croscopic examination of & 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 partic-
ipate 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 secand physician to conduct an independent
analysis. The two doctors would attempr to resolve any differences of
opinion. and select a third physician toresolve any firm dispute. Generai-
ly your employer will choose the physician who conducts medical sur-
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veillance under the lead standard ~ uniess you and your empioyer 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 these arrangements
are acceptable so long as required medical surveillance is made available
to workers.

The standard requires your employer 1o provide certain information to
a physician to aid in bis or her examination of you. This information in-
cludes (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. and (6) prior writ-
ten medical opinions conceming you that the employer has. After a medi-
cal examination or consultation the physician must prepare a written re-
port which must contain (1) the physician’s opinion as to whether you
have any medical condition which places you atincreased risk of material
impairment to health from exposure to lead, (2) any recommended spe-
cial protective measures to be provided to you, (3) any blood lead level
determinations, and (4) any recommended limitation on your use of res-
pirators. This last element must include a determination of whether you
can wear a powered air purifying respirator (PAPR) if you are found un-
able to wear a negative pressure respirator.

The medical surveillance program of the interim lead standard may at
some point in time serve to notify centain workers that they have acquired
a disease or other adverse medical condition as a result of occupational
lead exposure. If this is true, these workers 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 worker compensation laws, that disallow a worker
who leamns of a job~related health impairment to sue, unless the worker
sues within a short period of time after icaming of the impeirment. (This
period of time may be a matter of months or years.) An attomey can be
couasulted about these possibilities. It should be stressed that OSHA is in
no way trying to either encourage or discourage claims or iawsuits. How-
ever, since results of the standard’s medical surveillance program cen
significantly affect the legal remedies of a worker who has acquired a
job-related disease or impairment, it is proper for OSHA to make you
aware of this.

The medical surveillance section of the standard also contains provi-
sions dealing with chelation. Chelation is theuse of certain drugs (admin-
istered in pill form or injected into the body) to reduce the amount of lead
absorbed in body tissues. Experience accumnuiated by the medical and
scientific commmities bas 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 ex-
tremely 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 scceptable. The standard
includes these accepted limitations due to & history of abuse of chelation
therapy by some lead companies. The most widely used chelating ageats
are caicium disodium EDTA, (Ca Na2 EDTA), Calcium Disodium Ver-
senate (Versenate), and d—penicillamine (penicillamine or Cupramine).

‘The standard prohibits “prophylactic chelation” of any employee by -

any person the employer retains, supervises or cantrols. “Prophylactic
chelation” is the routine use of chelating or similarly acting drugs to pre-
vent elevated blood levels in workers who are occupationally exposed to
lead, or the use of these drugs to routinely lower blood lead ievels to pre-
designated concentrations believed tobe “safe”. It should be emphasized
that where an employer takes a worker who has no symptoms of lead poi-
soning and has chelation carried out by a physician (either inside or out-
side of ahospital) solely to reduce the worker’s blood lead level, that will
generally be considered prophylactic chelation. The use of a hospital and
a physician does not mean that prophylactic chelstion is not being per-
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formed. Routine chelation to prevent increased or reduce current blood
lead levels is unacceprable whatever the setting.

The standard allows the use of “therapeutic” or “diagnostic” chelation
if administered under the supervision of a licensed physician i a clinical
setting with thorough and appropriate medical monitoring. Therapeutic
chelation responds to severe lead poisoning where there are marked
symptoms. Diagnostic chelation invoived 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 treat-
ment. This will inform you of a potentially barmfu} weatment, and allow
you to obtain a second opinion.

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 controls, work
practices, and respirators, have failed to provide the protection youneed.
MRP invoives the temporary removal of a worker from his or her regular
job to a place of significantly lower exposure without any loss of eam-
ings, seniority, or other employment rights or benefits. The purpose of
this program is to cease further lead absorption and allow your body to
paturally excrete lead which has previously been absorbed. Temporary
medical removal can result from an elevated blood lead level, or a medi-
cal opinion. For up to 18 months, or for as long as the job the employee
was removed from lasts, protection is provided as a result of either form
of removal. The vast majority of removed workers, however, will remurn
10 their former jobs long before this eighteen month period expires.

You may also be removed from exposure even if yourblood lead level
isbelow 50 pg/dl if a final medical determination indicates that you tem-
porarily need reduced lead exposure for medical reasons. If the physician
who is impiementing your employers medical program makes a final
written opinion recommending your removal or other special protective
measures, your empioyer must implement the physician 's recommenda-
tion. If you are removed in this manner, you may only be retamed 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 worker. Your job assignment upon re-
moval is a matter for you, your employer and your union (if any) to work
out consistent with existing procedures for job assignments. Each remov-
al must be accompanied in 2 manner consistent with existing collective
bargaining relationships. Your employer is given broad discreton to im-
plement temporary removals 5o long as no attempt is made to override
existing agreements. Similarly, a removed worker is provided noright to
veto an employer’s choice which satisfies the standard.

In most cases, employers will likely transfer removed empioyees to
other jobs with sufficiently low lead exposure. Altemately, a worker’s
hours may be reduced so that the time weighted average exposure is re-
duced, or be or she may be temporarily laid off if no other aiternative is
feasible.

Inall of these situation, MRP benefits must be provided during the pe-
riod of removal ~ i.e., you continue to receive the same eamings, senior-
ity, and other rights and benefits you would have had if you had not been
removed. Eamings includes more than just your base wage; it includes
overtime, shift differentials, incentives, and other compensation you
would bave eamed if you had not been removed. During the period of re-
moval you must also be provided with appropriate follow-up medical
surveillance. If you were removed because your blood lead level was too
bigh, you must be provided with a monthly blood test. If a medical opin-
ion caused your removal, you must be provided medical tests orexamina-
tions that the doctor believes to be appropriate. If you do not perticipate
in this follow up medical surveillance, you may lose your eligibility for
MRP benefits.
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When you are medically eligible to retum to your former job, your em-
ployer must return you to your “former job stats.” This means that you
are entitled to the position. wages. benefits, etc.. you would have had if
you bad not been removed. If you would still be in your old job if no re-
moval had occurred that is where you go back. If not, you are returned
consistent with whatever job assignment discretion youremployer 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 worker
compensation or other compensation for lost wages, your employer’s
MRP benefits obligation is reduced by the amount that you actually re-
ceive from these other sources. This is also true if you obtain other em-
ployment during the time you are laid off with MRP benefits.

The standard also covers situations where an employer voluntarily re-
moves a worker from exposure to lead due to the effects of lead on the
employee's medical 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
inall cases where removal is required. respirators cannot be used as a sub-
stitute. Respirators may be used before removal becomes necessary, but
notas an alternative to a transfer to a low exposure job, or to lay-off with

- . MRP benefits.

X. Employee Information and Training - Subsection (/)

Youremployer is required to provide an information and training pro-
gram for all employees exposed to lead above the action level or who may
suffer skin or eye irritation from lead compounds such as lead arsenate
oriead azide. The program must train these employees regarding the spe-
cific hazards associated with their work environment, protective mea-
sures 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 over the action level.

This training program must also be provided at least annually thereaf-
ter unless further exposure above the action level will not occur.

X1 Signs - Subsection (m)

The standard requires that the following warning sign be posted in
work areas where the exposure to lead exceeds the PEL:

WARNING

LEAD WORK AREA
POISON

NO SMOKING OR EATING

These signs are tobe posted and maintained in a manner which assures
that the legend is readily visible.

XTI Recordkeeping — Subsection (n)

Your employer is required to keep all records of exposure monitoring
for airborne jead. These records must include thename and job classifica-
tion of empioyees measured, details of the sampling and anaiytical tech-
niques, the resuits of this sampling, and the type of respiratory protection
being wom 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 bio-
logical monitoring and medical examination resuits. 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 pre-
served and maintained for the duration of employment plus 30 years.
However, if the employee s duration of employment is less than one year,
the employerneed notretain that employee’s medical records beyond the
period of employment if they are provided to the empioyee upon termina-
tion of employment.

Recordkeeping is also required if you are temporarily removed from
your job under the medical removal protection program. This record

- oust include your name and social security number. the date of yourre-

moval and return, how the removal was or is being accomplished, and
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whether ornot the reason for the removal was an elevated blood lead lev-
el. Your empioyer is required to keep each medical removal record only
for as long as the duraton of an employee s employment.

The standard requires that if you request to see or copy environmental
monitoring, biood lead level monitoring, or medical removal records,
they must be made available to you or to a representative that you autho-
rize. 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
orto any other person whom you may specifically designate. Yourunion
does not bave access to your personal medical records unless you antho-
rize their access.

XTI Observation of Monitoring —~ Subsection (o)

When air monitoring for lead is performed at your workplace as re-
quired by this standard, your employer must aliow 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 resuits 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 wom 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. Effective Date — Subsection (p)

The standard’s effective date was November 4, 1993. Empioyer obli-
gations under the standard begin as of that date with full implementation
of engineering controls as soon as possible but no later than within 4
mounths, and all other provisions completed as soon as possible. butno lat-
er than within 2 months from the effective date.

XV. For Additional Information

A. A copy of the standard for Jead in construction can be obtained free
of charge by calling or writing your local Cal/OSHA Office.

B. Additional information about the standard. its enforcement. and
youremployer’s compliance can be obtained from the nearest CaVOSHA
Office listed in your telephone directory.

Appendix C to § 1532.1 — Medical
Surveillance Guidelines

Introduction

The primary purpose of the Occupational Safety and Health Act of
19701sto assure, so faras possible, safe and healthful working conditions
forevery working man and woman. The occupational healith standard for
lead in construction is designed to protect workers exposed to inorganic
lead including metallic jead, ail inorganic lead compounds and organic
lead soaps.

Under this standard occupational exposure to inorganic lead is to be
limited to 50 pg/m® (micrograms per cubic meter) based on 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 respira-
tors to meet the 50 pg/m® exposure limit.

The standard also provides for a program of biological monitoring for
employees exposed to lead above the action level at any time, and addi-
tional medical surveillance for all employees exposed to levels of mor-
ganic lead above 30 pg/m® (TWA) for more than 30 days per year and
whose BLL exceeds 40 pg/dl.

The purpose of this document is to ocutline the medical surveillance
provisions of the interim standard for inorganic lead in construction, and
toprovide further information to the physician regarding the examination
and evaluation of workers exposed to inorganic lead.
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Section | provides a detailed description of the monitoring procedure
including the required frequency of blood testing for exposed workers.
provisions for medical removal protection (MRP), the recommended
right of the employee to a second medical opinian. and notification and
recordkeeping requirements of the employer. A discussion of the require-
ments for respirator use and respirator monitoring and OSHA's position
on propbylactic chelation therapy are also ncluded in this section.

Section 2 discusses the toxic effects and clinical manifestations of lead
poisoning and effects of lead intoxication on enzymatic pathways
heme synthesis. The adverse effects on both male and female reproduc-
tive capacity and on the fetus are also discussed.

Section 3 outlines the recommended medical evaluation of the worker
exposed to inorganic lead. including details of the medical history, physi-
cal exammation. and recommended laboratory tests, which are based ca
the toxic effects of lead as discussed in Section 2.

Section 4 provides detailed information conceming the laboratory
tests available for the monitoring of exposed workers. Included alsois a
discussion of the rejative value of each test and the Jimitations and pre-
cautions which are necessary in the interpretation of the laboratory re-
suits.

L Medical Surveillance and Monitoring Requirements for Workers
Exposed to Inorganic Lead

Under the standard for inorganic lead in the construction industry, ini-
tial medical surveillance consisting of biological monitoring to inciude
blood lead and ZPP level determination shall be provided to empioyees
exposed to lead at or above the action level cn any one day. In addition,
a program of biological monitoring is to be made available to all em-
ployees exposed above the action level at any time and additional medical
surveillance is to be made available to all employees exposed to lead
above 30 pg/m® TWA for more than 30 days each year and whose BLL
exceeds 40 prg/dl. This program consists of periodic blood sampling and
medical evaluation to be performed on a schedule which is defined by
previous laboratory results, worker complaints aor concems, and the clini-
cal assessment of the examining physician.

Under this program, the biood lead ievel (BLL) of all empioyees who
are exposed to lead above 30 pg/m® for more than 30 days per year or
whose blood lead is above 40 ftg/dl but exposed for no more than 30 days
per year is 1o be determined at least every two months for the first six
months of exposure and every six months thereafter. The frequencyisin-
creased to every two moaths for employees whose last blood lead level
was 40 1g/dl or above. For employees who are removed from exposure
tolead due to an elevated blood lead, a new blood lead ievel must be mea-
sured monthly. A zinc protoporphyrin (ZPP) measurement is strongly
recommended on each occasion that a blood Iead level measurernent is
made.

An annual medical examination and consultation performed under the
guidelines discussed in Secticn 3 is to be made available to each em-
ployee exposed above 30 j1g/m? for more than 30 days per year for whom
a blood test conducted at any time during the preceding 12 months indi-
cated a biood lead level at or sbove 40 pg/dl. Also, an examination is to
be given to all employees prior to their assignment to an area in which air-
bome lead concentrations each or exceed the 30 tg/m3 for more than 30
days per year. In addition, a medical examination must be provided as
soon as possible after notification by an employee that the employee has
developed signs and symptoms commonly associated with lead intoxica-
tion, that the employee desires medical advice regarding iead exposure
and the ability to procreate a healthy child, or that the employee has dem-
oastrated difficuity in breathing during a respirator fitting test or during
respirator use. An examination is also to be made available to each em-
ployee removed from exposure to lead due to s risk of sustaining material
impairment to health, or otherwise limited or specially protected pur-
suant to medical recommendations.

Results of biological monitoring or the recommendations of an ex-
amining physician may necessitate removal of an employee from further
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lead exposure pursuant to the standard’s medical removal protection
(MRP) program. The object of the MRP program is to provide temporary
medicai removal to workess either with substantially elevated blood lead
levels or otherwise at risk of sustaining material health impairment from
continued substantial exposure to lead.

Under the standard's ujtimate worker removal criteria. a worker is to
be removed from any work baving an eight hour TWA exposure to lead
of 30 pg/m?® when his or herblood lead level reaches 50 ug/dl and is con-
firmed by a second follow-up blood lead level performed within two
weeks after the employer receives the results of the first biood sampling
test. Retum of the employee to his or ber job status depends on a worker's
blood lead level declining to 40 pg/dl.

As part of the interim standard. the employer is required to notify in
writing each employee whose blood lead level exceeds 40 pg/dl. In addi-
tion each such employee is to be informed that the standard requires med-
ical removal with MRP benefits, discussed below, when an employee's
blood lead level exceeds the above defined limit.

In addition to the above biood lead level criterion. temporary worker
removal may also take place as a result of medical terminations and rec-
ommendations. Written medical opinions must be prepared aftereach ex-
amination pursuant to the standard. If the examining physician includes
amedical finding, determination or opinion that the employee has a medi-
cal condition which places the employee at increased risk of material
health impairment from exposure to lead, then the employee must be re-
moved from exposure to iead at or above 30 pg/m®. Altematively, if the
examining physician recommends special protective measures for an
employee (¢.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.

Recommendations may be more stringent than the specific provisions

‘of the standard. The examining physician. therefore. is given broad flexi-

bility totailor special protective procedures tothe needs of individual em-
ployees. This flexibility extends to the evaluation and management of
pregnant workers and male and female workers who are planning to raise
children. Based on the history, physical examinatian, and laboratory stu-
dies, 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 retum of the
empioyee to his or her former job status, or the removal of special protec-
tions or limitations, depends upon the examining physician determining
that the empioyee 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, theem-
ployer must maintain the worker’s eamings, seniority, and other employ-
ment rights and benefits (as though the workerhad not been removed) for
a period of up to 18 months or for as iong as the job the employee was
removed from lasts if less than 18 months. This economic protection will
maximize meaningful worker 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 bene-
fits during the employee's removal period may, however, be conditioned
upon participation in medical surveillance.

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 sec-
ond physician will review the findings, recommendations or determina-
tions of the first physician and conduct any examinations, consultations
or tests deemed necessary in an attempt to make a final medical determi-
pation. If the first and second physicians donot agree in their assessment
they must ry to resoive their differences. If they cannot resch an agree-
ment then they must designate a third physician to resoive the dispute.
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The employer must provide examining and consulting physicians with
the following specific information: A copy of the lead regulations and all
appendices. a description of the employee s duties as related to exposure.
the exposure level or anticipated level to lead and any other toxic sub-
stances (if applicable). a description of personal protective equipment
used. blood lead levels, and all prior written medical opinions regarding
the employee in the employer’s possession or control. The employer
must also obtain from the physician and provide the employee with a
written medical opinion containing blood lead levels, the physician's
opinion as to whether the employee is at risk of material impairment to
health. any recommended protective measures for the empioyee if further
exposure is permitted. as well as any recommended limitations upon an
employee’s use of respirators.

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.
They must also instruct each physician to advise the employee of any oc-
cupationally or non—occupationally reiated medical condition requiring
further treatment or evaluation.

The standard provides for the use of respirators where engineering and
other primary controls are not effective. However, the use of respirator
protection shall not be used in lieu of temporary medical removal due to
elevated blood lead levels or findings that an employee is at risk of mate-
rial 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 workers with underly-
ing 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 maxi-
mum effectiveness of a complicated work practice program involving
respirators. Respirators do, however, serve a useful function where engi-
neering and work practice cantrols are inadequate by providing supple-
mentary, interim, or short-term protection, provided they are properly
selected for the environment in which the employee will be working,
properiy fitted 1o the employee, maintained and cleaned periodically, and
wom by the employee when required.

In its standard an occupational exposure to inorganic lead in the con-
struction industry, OSHA has prohibited prophylactic chelation. Diag-
nostic and therapeutic chelation are permitted cnly under the supervision
of alicensed physician with appropriate medical monitoring in an accept-
able clinical setting. The decision to initiate chelation therapy must be
made on an individual basis and take into account the severity of symp-
toms felt to be a result of lead toxicity along with blood iead levels, ZPP
levels. and other laboratory tests as appropriate. EDTA and penicillamine
which are the primary chelating agents used in the therapy of occupation-
allead poisoning have significant potential side effects and theiruse must
be justified on the basis of expected benefits to the worker. Unless frank
and severe symptoms are prevent, therapeutic chelation is not recom-
mended, given the opportunity to remove a worker from exposure and al-
low the body to natrally excrete accunmiated lead. As a disgnostic aid,
the chelation mobilization test using CA-EDTA has limited applicabili-
ty. Acconding to some investigators, the test can differentiste between
lead-induced and other nephropathies. The test may also provide an esti-
mation of the mobile fraction of the total body lead burden.

Employers are required to assure that accurate records are maintained
oo exposure assessment, including environmental monitoring, medical
surveillance. and medical removal for each employee. Exposure assess-
ment records must be kept for at least 30 years. Medical surveillance re-
cords 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 em-
ployment 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
“1pon termination of employment. Medical removal records also must be

Whaintained for the duration of employment. All records required under

the standard must be made available upon request to the Chief and the Na-
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tional Institute for Occupational Safety and Health. Emplovers must aiso
make environmental and biological monitoring and medical removal re-
cords 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 surveil-
lance records.

In addition. the standard requires that the employer inform all workers
exposed to lead at orabove 30 ptg/m’ 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 expo-
sure by ali exposed employees along with full understanding of their
rights under the Jead standard is essential for an effective monitoring pro-

mﬁ.nAdvcrse Heaith 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 hu-
man respanse is still being refmed. Significant research into the toxic
properties of lead continues throughout the world. and it should be antici-
pated that ourunderstanding of thresholds of effects and margins of safe-
ty will be improved in futre years. The provisions of the lead standard
are founded on two prime medical judgments: First, the prevention of ad-
verse health effects from exposure to lead throughout a working lifetime
requires that worker blood lead levels be maintained at orbelow 40 pg/dl
and second, the blood lead leveis of workers, male or female, who intend
to parent in the near future should be maintained below 30 pg/dl to mini-
mize adverse reproductive heaith effects to the parents and developing
fetus. The adverse effects of lead on reproduction are being actively re-
searched and CalVOSHA encourages the physician to remain abreast of
recent deveiopments in the area to best advise pregnant workers or work-
ers planning to conceive children.

The spectrum of health effects caused by lead exposure can be subdi-
vided into five developmental stages: Normal, physiological changes of
uncertain significance, pathophysiological changes, overt symptoms
(morbidity). and mortality. Within this process there are no sharp distinc-
tions, but rather a continuum of effects. Boumdaries between categories
overlap due to the wide variation of individual responses and exposures
in the working population. OSHA's development of the lead standard fo-
cused on pathophysiological changes as well as later stages of disease.

1. Heme Synthesis Inhibition. The earliest demonstrated effect of lead
mvolves its ability to inhibit at least two enzymes of the heme synthesis
pathway at very low blood levels. nhibition of delta aminolevulinic acid
dehydrase (ALA-D) which catalyzes the conversion of delte~aminole-
vulinic acid (ALA) to protoporphyrin is observed at a blood lead level be-
low 20 ug/dl. At a blood lead level of 40 ig/dl, more than 20% of the pop-
ulation would have 70% inhibition of ALA-D. There is an exponential
increase in ALA excretion at blood lead levels greater than 40 pg/dl.

Another enzyme, ferrochelatase, is also inhibited at low blood lead
levels. Inhibition of ferrochelatase leads to increased free erythrocyte
protoporphyrin (FEP) in the biood which can then bind to zinc to yield
zinc protoporphyrin. At a blood iead level of 50 g/dl or greater, nearly
100% of the popuiation will have an increase in FEP. There is also an ex-
ponential relationship between blood lead levels greater than 40 pg/dl
andthe 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, it is Cal/
OSHA s position that these enzyme disturbances are early stages of a dis-
ease process which may eventually result 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 considered to be a material impairment of health.

One of the eventual resuits of lead—induced inhibition of enzymes in
the heme synthesis pathway is anemia which can be asymptomatic if mild
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but associated with a wide array of symptoms including dizziness. fa-
tigue. and tachycardia when more severe. Smdies have indicated that lead
levels as low as 50 ptg/dl can be associated with a defmite decreased he-
moglobin. although most cases of lead-induced anemia. as well as short-
ened red—cell survival imes. occur at lead levels exceeding 80 ptg/dl. In-
hibited hemoglobin synthesis is more common in chronic cases whereas
shortened erythrocyte life span is more common in acute cases.

In Jead-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—-mduced anemia.

2. 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 first manifest
themselves in the form of behavioral disturbances and central nervous
system symptoms including irritability, restiessness. insomnia and other
sleep disturbances. fatigue, vertigo, headache, poor memory. tremor, de-
pression. and apathy. With more severe exposure, symptoms can prog-
ress to drowsiness, smpor, ballucinations, delirium, convulsions and
coma.

The most severe and acute form of lead poisoning which usually fol-
lows ingestion or inhalation of large amounts of lead is acute encephalo-
pathy which may arise precipitously with the onset of intractable sei-
zures, coma, cardiorespiratory arrest, and death within 48 hours.

While there is disagreement about what exposure levels are needed to
produce the eariiest symptoms, most experts agree that symptoms defi-
nitely can occur at blood lead levels of 60 pg/dl whole blood and there-
fore recommend a 40 pg/dl maximum. The central nervous system ef-
fects frequently are not reversible following discontinued exposure or
chelation therapy and when improvement does occur. it is almost aiways
aaly partial.

The peripberal neuropathy resulting from lead exposure characteristi-
cally involves only motor function with minimal sensory damage andbas
a marked predilection for the extensor nmscles of the most active exmrem-
ity. The peripheral neuropathy can occur with varying degrees of severi-
ty. The eariiest and mildest form which can be detected in workers with
blood iead levels as low as 50 pg/dl is manifested by slowing of motor
nerve conduction velocity often without clinical symptoms. With pro-
gression of the neuropathy there is development of painless extensor
muscie weakness usually involving the extensor muscles of the fingers
and band 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 stu-
dies in patients with blood iead ievels greater than 50 pg/dl have demon-
strated a decrease in the number of acting motor unit potentials, an in-
crease in the duration of motor umit potentials, and spontaneous
patbological activity including fibriliations and fasciculations. Whether
these effects occur at levels of 40 pg/dl is undetermined.

While the peripheral neuropathies can occasionally be reversed with
therapy, again such recovery is not assured particularly in the more se-
vere neuropathies and often improvement is only partial. The lack of re-
versibility is felt to be due in part to segmental demyelination.

3. Gastrointestinal. Lead may aiso affect the gasuointestinal system
producing abdominal colic or diffuse abdominal pain, constipation, ob-
stipation, diarthea, anorexia, nauses and vomiting. Lead colic rarely de-
velops at blood lead levels below 80 pg/dl.

4. Renal. Renal toxicity represents one of the most serious health ef-
fects of lead poisoning. 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 re-
versible. With more advanced discase there is progressive interstitial fi-
brosis and impaired renal function. Eventually extensive interstitial fi-
brosis ensues with sclerotic glomeruli and dilated and atrophied proximal
tubules; all represent end stage kidney disease. Azotemia can be progres-
sive, eventuaily resuliting in frank uremia necessitating dialysis. There is
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occasionally associated hypertension and hyperuricemia with or without
gout.

Early kidney disease is difficult to detect. The urinalysis is normaij in
early lead nephropathy and the blood urea nirogen and serum creatinine
increase only when two-thirds of kidney function is lost. Measurement
of creatinine clearance can often detect eariier disease as can other meth-
ods of measurement of glomeruiar filtration rate. An abnormal Ca-
EDTA mobilization test has been used to differentiate between lead—in-
duced and othernephropathies, but this procedure is not widely accepted.
A form of Fanconi syndrome with aminoaciduria. glycosuria, and hyper-
phosphaturia indicating severe injury to the proximal renal tubules is oc-
casionally seen in children.

5. Reproductive effects. Exposure to lead can have serious effects on
reproductive function in both males and females. In male workers ex-
posed to lead there can be a decrease in sexual drive, impotence. de-
creased ability to produce healthy spenm. and sterility. Malformed sperm
(teratospermia), decreased number of sperm (hypospermia). and sperm
with decreased motility (asthenospermia) can all occur. Teratospermia
has been noted at mean blood lead levels of 53 pg/dl and hypospermia
and athenospermia at 41 pg/dl. Furthermore, there appears to be a dose-
response relationship for teratospermia in lead exposed workers.

Women exposed to lead may experience menstrual disturbances in-
cluding dysmenorthea. menorrhagia and amenorrhea. Following expo-
sure to lead, women have a higher frequency of sterility, premamre
births, spontaneous miscarriages. and stillbirths.

Germ cells can be affected by lead and cause genetic damage inthe egg
or sperm celis before conception and result in failure to implant, miscar-
riage, 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 moth-
er’s blood are comparable to concentrations of lead in the umbilical cord
at birth. Transplacental passage becomes detectable at 1214 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 newbom would be at least
as susceptible to neurological damage as young children. Blood lead lev-
els of 50-60 pug/dl in children can cause significant neurobehavioral im-
pairments and there is evidence of hyperactivity at blood levels as low as
25 pg/dl. Given the overall body of literanire conceming the adverse
health effects of lead in children, Cal/OSHA feels that the blood lead lev-
el in children shouid be maintained below 30" pg/dl with a population
mean of 15 tg/dl. Blood lcad levels in the fetus and newbom likewise
should not exceed 30 pg/dl.

Because of lead's ability to pass through the placental barrier and also
because of the demanstrated adverse effects of lead on reproductive func-
tion in both the male and female as well as the risk of genetic damage of
lead on both the ovum and sperm, Cal/OSHA recommends a 30 pg/dl
maximum permissible biood lead level in both males and females who
wish to bear children. -

6. Other toxic effects. Debate and research continue on the effects of
lead on the human body. Hypertension has frequently been noted in occu-
pationally exposed individuals although it is difficult to assess whether
this is due to lead’s adverse effects on the kidney or if some other mecha-
nism is involved. Vascular and electrocardiographic changes have been
detected but have not been well characterized. Lead is thought to impair
thyroid function and interfere with the pituitary-adrenal axis, but again
these effects have not been well defined.

IIL Medical Evajuation

The most important principie in evaluating a worker for any occupa-
tional disease including lead poisoning is a high index of suspicion on the
part of the examining physician. As discussed in Section 2, lead can affect
numerous organ systems and produce a wide array of signs and symp-
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toms. most of which are non—specific and subtle in nature at jeast in the
early stages of disease. Unless serious concern forlead toxicity is present.
many of the early clues to diagnosis may easily be overiooked.

The crucial initial step in the medical evaluation is recognizing that a
worker's employment can result in exposure to lead. The worker will fre-
quently be able to define exposures to lead and lead containing materials
but often will not volunteer this information uniess specifically asked. In
other situations the worker 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 worker. Potential occupational exposure to
lead and its compounds occur in many occupations in the construction in-
dustry, including demolition and salvaging operations, removal or en-
capsulation of materials containing lead, construction. alteration. repair
orrenovation of structures containing lead, transportation. disposal. stor-
age 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 worker for poten-
tial lead toxicity.

A complete and detailed work history is important in the initial evalua-
tion. A listing of all previous employment with information on job de-
scription, 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
worker's record. Where exposure to lead is suspected, information con-
cerning on~the—job personal hygiene, smoking or eating habits in work
areas, laundry procedures. and use of any protective clothing orrespirato-
Ty protection equipment should be noted. A complete work history is es-
sential in the medical evaluation of a worker with suspected lead toxicity,
especially when long term effects such as neurotoxicity and nephrotoxic-
ity are considered.

The medical history is also of fundamental importance and should in-
clude a listing of all past and current medical conditions, current medica-
tions including proprietary drug intake, previous surgeries and hospital-
izations, allergies, smoking history, aicohol consumption, and also
non—occupational lead exposures such as hobbies (bunting, riflery). Also
known childhood exposures should be elicited. Any previous history of
hematological, nenrological, gastrointestinal. renal, psychological, gy-
necological, 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 worker 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 dis-
turbances or decreased visual acuity, hearing deficits or tinnitus, pigmen-
tation of the oral mucosa, or metallic taste in mouth.

3. Cardio—pulmonary — shortness of breath, cough, chest pains, palpi-
tations, or orthopnea.

4. Gastrointestinal ~ nausea, vomiting, heartbum, abdominal pain,

- constipation or diarthea.

5. Neurologic ~ irritability, insomnia, weakness (fatigue), dizziness,
loss of memory, confusion, hallucinations. incoordination, ataxia, de-
creased strength in hands or feet, dismurbances in gait. difficulty in climb-
Ing stairs, or seizures.

6. Hematologic - pallor, easy fatigability, abnormal blood ioss, mele-
na.

7. Reproductive (male and female and spouse where relevant) ~ histo-
ry of infertility, impotence, loss of libido, abnormal menstrual periods,
“istory of miscarmages, stillbirths, or children with birth defects.

W 8 Musculo-skeletal - muscie and joint pains.

The physical examination should emphasize the neurological, gas-
trointestinal, and cardiovascular systems. The worker's weight and blood

Page 166.2(p)

pressure should be recorded and the oral mucosa checked for pigmenta-
tion characteristic of a possible Burtonian or lead line on the gingiva. It
should be noted. however, that the lead line may not be present even n
severe lead poisoning if good oral hygiene is practiced.

The presence of pallor on skin examination may indicate an anemia
which. if severe, mightalso be associated with atachycardia. If an anemia
is suspected. an active search for blood loss should be undertaken includ-
ing potential blood loss through the gastrointestnal tract.

A complete peurological examination should include an adequate
mental status evaluation including a search for behavioral and psycho-
logical disturbances, memory testing. evaluation for irritability, insom-
nia, 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 func-
tion testing is warranted. Strength testing particularly of extensor muscle
groups of all extremities is of fundamental imponance.

Cranial nerve evaluation should also be included in the routine exami-
pation.

The sbdominal examination should include auscultation for bowel
sounds and abdominal bruits and palpation for organomegaly, masses,
and diffuse abdominal tendemess.

Cardiovascular examination should evaluate possible early signs of
congestive heart failure. Pulmonary status should be addressed particu-
larly if respirator protection is contemplated.

As parnt of the medical eyaluation, the interim lead standard requires
the following laboratory smdies:

1. Blood lead level;

2. Hemoglobin and hematocrit determinations, red cell indices, and
examination of the peripheral blood smear toevaluate red blood cell mor-

5. Routine urinalysis with microscopic examination;

6. A zinc protoporphyrin level.

In additional to the above, the physician is authorized to order any fur-
ther laboratory or other tests which be or she deemns necessary in accor-
dance 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 con-
centrations in the urine, and dark-field illummation for detection of baso-
philic 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
clearsnce, protein, and electrolytes may be indicated. Elevated uric scid
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 ap-

Sophisticated and highly specialized testing should not be done rou-
tinely and where indicated should be under the direction of & specialist.

IV. Laboratory Evaluation

The blood lead level at present remains the single most important test
to mounitor lead exposure and is the test used in the medical surveillance
program under the jead standard to guide employee medical removal.
The ZPP has several advantages over the blood lead level. Because of its
relatively recent development and the lack of extensive data concerning
its interpretation, the ZPP currently remains an sncillary test.
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This section will discuss the blood lead level 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.

Theblood lead level is a good index of current orrecent lead absorption
when there is no anemia present and when the worker has not taken any
chelating agents. However. blood lead levels along with urinary lead lev-
els do not necessarily indicate the total body burden of lead and are not
adequate measures of past exposure. One reason for this is that lead has
ahigh affinity forbone 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 bur-
den. the biologically active lead, is not entirely reflected by blood lead
levels since it is a function of the dynamics of lead absorption. distribu-
tion, deposition in bone and excretion. Following discontinuation of ex-
posure to lead. the excess body burden is only slowly mobilized from
bone and otherrelatively stable body stores and excreted. Consequently.
a high blood lead level may only represent recent heavy exposure to lead
without a significant total body excess and likewise a low blood lead level
does not exclude an elevated total body burden of lead.

Also due to its correlation with recent exposures, the blood lead level
may vary considerably over short time intervais.

To minimize laboratory error and erroneous results due to contamina-
tion, blood specimens must be carefully coliected after thorough cleaning
of the skin with appropriate methods using lead-free biood containers
and analyzed by a reliable laboratory. Under the standard, samples must
be analyzed i laboratories which are approved by OSHA.. Analysis is to
be made using atomic absorption spectrophotometry, anodic strippmg
voltammetry or any method which meets the accuracy requirements set
forth by the standard.

The determination of lead in urine is generally considered a less reli-
able monitoring technique than anslysis of whole blood primarily due to
individual varisbility in urinary excretion capacity as well as the techni-
cal difficulty of obtaining accurate 24 hour urine collections. In addition,
workers 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 iead burden. Therefore, urine lead lev-
els should not be used as a routine test.

The zinc protoporphyrin test, unlike the blood lead determination,
measures an adverse metabolic effect of lead and as such is a better indi-
cator of lead toxicity than the level of blood Iead itself. The level of ZPP
reflects lead absorption over the preceding 3 to 4 months, and therefore
is a better indicator of lead body burden. The ZPP requires more time than
the blood lead to read significantly elevated levels; the retumn to normal
after discontinuing lead exposure is also siower. Furthermore, the ZPP
testis simpler, faster, and less expensive to perform snd nocoatamination
is possible. Many investigators believe it is the most reliable mesns of
monitoring chronic lead absorption.

Zinc protoporphyrin results from the inhibition of the enzyme femro-
chelatase which catalyzes the insertion of an iron molecule into the proto-
porphyrin molecule, which then becomesheme. If iron is not inserted into
the molecule then zinc, having a grester affinity for protoporphyrin, takes
the place of the iron, forming ZPP.

An elevation in the leve} of circulating ZPP may occur at biood lead

levels as low as 20-30 pg/dl in some workers. Once the blood lead level -

has reached 40 pg/dl there is more marked rise in the ZPP value from its
normal range of less than 100 j1g/d1100 ml. Increases in biood lead levels
beyond 40 1g/100 g are associated with exponential increases in ZPP.

Whereas blood lead levels fluctuate over short time spans, ZPP leveis
remain reiatively 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
i blood reflects the average ZPP production over the previous 3—4
mouths and consequently the average lead exposure during that time in-
terval.

It is recommended that a hematocrit be determined whenever a con-
firmed ZPP of 50 pg/100 ml whole blood is obtained to rule out a signifi-
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cant underlying anemia. If the ZPP is in excess of 100 pg/100 ml and not
associated with sbnormal elevations in biood lead leveis. the laboratory
should be checked to be sure that blood ieads were determined using
atomic absorption spectrophotometry anodic stripping voltammetry. or
any method which meets the accuracy requirements set forth by the stan-
dard by an OSHA approved laboratory which is experienced in lead level
determinanons. Repeat periodic blood iead studies should be obtained in
all individuals with elevated ZPP leveis to be certain that an associated
elevated blood lead level has not been missed due to transient fluctuations
in blood leads.

ZPP has a characteristic fluorescence spectrum with a peak at 594nm
which is detectable with a hematofluorimeter. The hematofluorimeter is
accurate and portable and can provide on-site. instantaneous results for
workers who can be frequently tested via a fmger prick.

However, careful attention must be given to calibration and quality
contyol procedures. Limited data on blood lead-ZPP correlations and the
ZPP levels which are associated with the adverse health effects discussed
in Section 2 are the major limitations of the test. Also it is difficult to cor-
relate ZPP levels with environmental exposure and there is some varia-
tion of response with age and sex. Nevertheless, the ZPP promises to be
an important diagnostic test for the early detection of lead toxicity and its
value will increase as more data is collected regarding its relationship to
other manifestations of lead poisoning.

Levels of delta-aminolevulinic acid (ALA) in the urine are also used
as a measure of lead exposure. Increasing concentrations of ALA are be-
lieved to result from the inhibition of the enzyme delta~aminolevulinic
acid dehydrase (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 & spe-
cific gravity greater than 1.010, and also the fact that ALA decomposes
in the presence of light.

The pattem of parphyrin excretion in the urine can also be helpful in
identifying lead intoxication. With lead poisoning, the urine concentra-
tions of coproporphyrins I and II, porpbobilinogen and uroporphyrin I
rise. The most important increase, however, is that of coproporphyrin III;
levels may exceed 5,000 jig/1 in the urine in lead poisoned individuals,
but its correlation with blood lead levels and ZPP arenot as good as those
of ALA. Increases in urinary porphyrins are not diagnostic of Jead toxic-
ity and may be seen in porpbyria, some liver diseases. and in patients with
high reticulocyte counts.

Summary. The standard for inorganic lead in the construction industry
places significant empbasis on the medical surveillance of all workers ex-
posed to levels of inorganic lead above 30 pg/m*® TWA. The physician
has a fundamentai role in this surveillance program, and in the operation
of the medical removal protection program.

Even with adequate worker education on the adverse health effects of
lead and appropriate training in work practices, personal bygiene and oth-
er control measures, the physician has a primary responsibility for eva-
luating potential lead toxicity in the worker. 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 irre-
versible or only partially reversible and therefore early detection of dis-
ease 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.

Itishoped that this review and discussion will give the physician abet-
terunderstanding of the OSHA standard with the ultimate goal of protect-
ing the health and well-being of the worker exposed to lead under his or
her care.
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Appendix D to § 1532.1 — Qualitative and
Quantitative Fit Test Protocols =

1. Fit Test Protocols

A.General: The employer shall include the following provisions inthe
fit test procedures. These provisions apply to both qualitative fit testing
(QLFT) and quantitative fit testing (QNFT) permissible for compliance
with subsection (f)(3)(B). All testing is to be conducted annually.

1. The test subject shall be allowed to pick the most comfortable respi-
rator from a selection including respirators of various sizes from different
manufacturers. The selection shall include at least three sizes of elasto-
meric facepieces of the type of respirator that is to be tested. i.e.. three
sizes of half mask: or three sizes of full facepiece. Respirators of each size
must be provided from at least two manufacwurers.

2. Prior to the selection process, the test subject shall be shown how

to put on a respirator, how it should be positioned on the face, bow 1o set
strap tension and how to determine a comfortable fit. A mirror shall be
available to assist the subject in evaluating the fit and positioning the res-
pirator. This instruction may not constitute the subject’s formal training
on respirator use, as it is only a review.

3. The test subject shall be informed that he/she is being asked to select

- the respirator which provides the most comfortable fit. Each respirator

represents a different size and shape, and if fitted, maintained and used
properly, will provide adequate protection.

4. The test subject shall be instructed to hold each facepiece up to the
face and eliminate those which obviously do not give a comfortable fit

S. The more comfortable facepieces are noted; the most comfortable
mask is donned and wom at jeast five minutes to assess comfort. Assis-
tance in assessing comfort can be given by discussing the points of item
6 below. If the test subject is not familiar with using a particular respira-
tor, the test subject shall be directed to don the mask several times and
to adjust the straps each time to become adept at setting proper tension
on the straps.

6. Assessment of comfort shall include reviewing the following points
with the test subject and allowing the test subject adequate time to deter-
mine the comfort of the respirator:

(a) position of the mask on the nose;

(b) room for eye protection;

(c) room to talk; and

(d) position of mask on face and cheeks.

7. The following criteria shall be used to help determine the adequacy
of the respirator fit:

(a) chin properly placed;

(b) adequate srap tension, not overly tightened;

(c) fit across nose bridge;

(d) respirator of proper size to span distance from nose to chin;

(e) tendency of respirator to slip; and

(f) seli-observation in mirror to evaluate fit and respirator position.

8. The test subject shall conduct the negative and positive pressure fit
checks as described below or in ANSI Z88.2-1980. Before conducting
the negative or positive pressure test, the subject shall be told to set the
mask on the face by moving the head from side—to-side and up anddown
slowly while taking in a few siow deep breaths. Another facepiece shall
be selected and retested if the test subject fails the fit check tests.

(a) Positive pressure check. Close off the exhalation valve and exhale
gendy into the facepiece. The face fit is considered satisfactory if aslight
positive pressure can be built up inside the facepiece without any evi-
dence of outward leakage of air at the seal. For most respirators this meth-
od of Jeak testing requires the wearer to first remove the exhalation valve
coverbefore closing off the exhalation valve and then carefully replacing
it after the test.

(b) Negative pressure check. Close off the inlet opening of the canister

W or cartridge(s) by covering with the paim of the band(s) or by replacing

the filter seal(s), inhale gently sothat the facepiece collapses slightly, and
hold the breath for ten seconds. If the facepiece remains in its slightly col-
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lapsed condition and no inward leakage of air is detected. the tightness
of the respirator is considered satisfactory.

9. The test shall not be conducted if there is any hair growth between
the skin and the facepiece sealing surface. such as stubble beard growth.
beard, or long sidebums which cross the respirator sealing surface. Any
type of apparel which interferes with a satisfactory fit shall be altered or
removed.

10. If a test subject exhibits difficuity in breathing during the tests. she
or he shall be referred to a physician todetermine whether the test subject
can wear a respirator while performing her or his dutes.

11. If at any time within the first two week of use the respirator be-
comes uncomfortable, the test subject shall be given the opporumity w
select a different facepiece and to be retested.

12. The employer shall mamtain a record of the fit test administered
to an employee. The record shall contain at least the following informa-
uou:

(a) name of employee;

(b) type of respirator,

(c) brand, size of respirator,

(d) date of test;

(e) where QNFT is used: the fit factor, strip chart recording or other
recording of the resuits of the test. The record shall be maintained until
the next fit test is administered.

13. Exercise regimen. Prior to the commencement of the fit test, the
testsubject shall be given s description of the fit test and the test subject’s
responsibilities during the test procedure. The description of the process
shall include adescription of the test exercises that the subject will be per-
forming. The respirator to be tested shall be wom for at least 5 minutes
before the start of the fit test.

14. Test Exercises. The test subject shall perform exercises. in the test
environment, in the manner described below:

(2) Nomal breathing. In a normal standing position, without talking,
the subject shall breathe normally.

(b) Deep breathing. In a2 normal standing position, the subject shall
breathe siowly and deeply, taking cantion so as to not hyperventilate.

(¢) Turning head side to side. Standing in place. the subject shall siow-
ly wm his/her head from side to side between the extreme positions on
each side. The head shall be held at each extreme momentarily so the sub-
ject can inhale at each side.

(d) Moving head up and down. Standing in place, the subject shall
slowly move his’her head up and down. The subject shall be instructed
to inhale in the up position (i.e., when looking toward the ceiling).

(¢) Talking. The subject shall talk out loud siowly and loud enough so
as to be heard clearly by the test canductor. The subject can read from a
prepared text such as the Rainbow Passage (see below), count backward
from 100, or recite 8 memorized poem or song.

Rainbow Passage

When the sunlight strikes raindrops in the air, they act like a prism

and form a rainbow. The rainbow is a division of white light into

many beautiful colors. These take the shape of a iong round arch,
with its path high above. andits twoends apparently beyond the ho-
rizon. There is, according to legend, a boiling pot of gold at oneend.

People look, but no one ever finds it. When a man jooks for some-

thing beyond reach, his friends say he is looking for the pot of gold

at the end of the rainbow.

(f) Grimace. The test subject shall grimace by smiling or frowning.

(g) Bending over. The test subject shall bend at the waist as if he/she
were to touch his/her toes. Jogging in place shall be substinuted for this
exercise in those test environments such as shroud type QNFT units
which prohibit bending at the waist.

(h) Normal breathing. Same as exercise 1.

Each test exercise shall be performed for ane minute except for the gri-
mace exercise which shall be performed for 15 seconds. The test subject
shall be questioned by the test conductor regarding the comfort of the res-
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pirator upon completion of the protocol. If it has become uncomfortable.
another mode} of respirator shall be tried. -

B. Qualitative Fit Test (QLFT) Protocols

1. General

(a) The emplover shall assign specific individuals who shall assume
full responsibility for implementing the respirator qualitative fit test pro-
gram.

(b) The employer shall ensure that perscns administering QLFT are
able to prepare test solutions, calibrate equipment and perform tests prop-
erly, recognize invalid tests, and assure that test equipment is in proper
working order.

(c) The employer shall assure that QLFT equipment is kept clean and
well maintained so as 10 operate at the parameters for which it was de-
signed.

2. Isoamyl Acetate Protocol

(a) Odor threshold screening. The odor threshold screening test, per-
formed without wearing a respirator. is intended to determine if the indi-
vidual tested can detect the odor of iscamy] acetate.

(1) Three 1 liter glass jars with metal lids are required.

(2) Odor free water (e.g. distilled or spring water) at approximately 25
degrees C shall be used for the solutions.

(3) The isoamyl acetate (IAA) (also known at isopentyl acetate) stock
solution is prepared by adding 1 cc of pure IAA to 800 cc of odor free wa-
terin a liter jar and shaking for 30 seconds. A new solution shall be pre-
pared at least weekly.

(4) The screening test shall be conducted in a room separate from the
room used for actual fit testing. The two rooms shall be well ventilated
but shall not be connected to the same recirculating ventilation system.

(5) The odortest solution is prepared in a second jar by placing 0.4 cc
of the stock solution into 500 cc of odor free water using a clean dropper
or pipette. The solution shall be shaken for 30 seconds and allowed to
stand for two to three minutes so that the IJAA concentration above the
liquid may reach equilibrium. This solution shall be used for anly one
day.
(6) A test blank shall be prepared in a third jarby adding 500 cc of odor
free water.

(7) The odortest and test blank jars shall be labeled 1 and 2 for jariden-
tification. Labels shall be placed on the lids so they can be periodicaily
peeled, dried off and switched to maintain the integrity of the test.

(8) The following instruction shall be typed on a card and placed on
the table in front of the two test jars (i.., 1 and 2): “The purpose of this
test is to determine if you can smell banana oil at a low concentration. The
two bottles in front of you contam water. One of these bottles also con-
tains a small amount of banana oil. Be sure the covers are on tight: then
shake each bottle for two seconds. Unscrew the lid of each bottle, one at
a time, and sniff at the mouth of the bottle. Indicate to the test conductor
which bottle contains banana oil.”

(9) The mixtures used in the IAA odor detection test shall be prepared
in an area separate from where the test is performed, in order to prevent
olfactory fatigue in the subject.

(10) If the test subject is unable to correctly identify the jar containing
the odor test solution, the IAA qualitative fit test shall not be performed.

(11) If the test subject correctly identifies the jar containing the odor

test solution, the test subject may proceed to respirator selection and fit.

testing.

(b) Isoamyl acetate fit test.

(1) The fit test chamber shall be similarto a clear 55-gallon drum liner
suspended inverted over a 2-foot diameter frame so that the top of the
chamber is about 6 inches above the test subject’s head. The inside top
center of the chamber shall have a small hook attached.

(2) Each respirator used for the fitting and fit testing shall be equipped
with organic vapor cartridges or offer protection against organic vapors.
The cartridges or masks shall be changed at least weekly.

(3) After selecting, donning, and properly adjusting a respirator, the
test subject shall wear it to the fit testing room. This room shall be sepa-
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rate from the roomused for odor threshold screening and respirator selec-
ton. and shall be well ventilated. as by an exhaust fan orlab hood. to pre-
vent general room contamination.

(4) A copy of the test exercises and any prepared text from which the
subject is to read shall be taped to the mside of the test chamber.

(5) Upon entering the test chamber. the test subject shall be given a
6~inch by 5—inch piece of paper towel. or other porous. absorbent. sing-
le~ply material. folded in half and wetted with 2 0.75 cc of pure IAA. The
test subject shall hang the wet towel on the book at the top of the chamber.

(6) Allow two minutes for the IAA test concentration to stabilize be-
fore starting the fit test exercises. This would be an appropriate time to
talk with the test subject: to explain the fit test. the important of bis/her
cooperation. and the purpose for the head exercises: or to demonstrate
some of the exercises.

(7)Xf atany ime during the test. the subject detects the banana like odor
of IAA, the test has failed. The subject shall quickly exit from the test
chamber and leave the test area to avoid olfactory fatigue.

(8) If the test bas failed, the subject shall retum to the selection room
and remove the respirator. repeat the odor sensitivity test, select and put
on another respirator, return to the test chamber and again begin the pro-
cedure described in (F)(BX2)(b)(1) through (7) of this appendix. The pro-
cess continues until a respirator that fits well has been found. Should the
odor sensitivity test be failed. the subject shall wait about S minutes be-
fore retesting. Odor sensitivity will usually bave remumed by this time.

(9) When a respirator is found that passes the test, its efficiency shall
be demonstrated for the subject by having the subject break the face seal
and take a breath before exiting the chamber.

(10) When the test subject leaves the chamber. the subject shall remove
the saturated towel and retum it to the person conducting the test. Tokeep
the test area from becoming contaminated. the used towels shall be kept
in a self sealing bag so there isnosignificant IAA concentration build-up
in the test chamber during subsequent tests.

3. Saccharin Solution Aerosol Protocol.

The entire screening and testing procedure shall be explamed to the
test subject prior to the conduct of the screening test.

(a) Taste threshold screening.

The saccharin taste threshold screening, performed without wearing
a respirator, is intended to determine whether the individual being tested
can detect the taste of saccharin.

(1) During threshold screening as well as during fit testing, subjects
shall wear an enclosure about the head and shoulders that is approximate-
ly 12 inches in diameter by 14 inches tall with at least the front portion
clear and that allows free movements of the head when a respirator is
wom. An enclosure substantially similar to the 3M hood assembly, parts
#FT 14 and # FT 15 combined, is adequate.

(2) The test enclosure shall have a 3/4~inch hole in front of the test sub-
Ject's nose and mouth area to accommodate the nebulizer nozzle.

(3) The test subject shall don the test enclosure. Throughout the thresh-
old screening test, the test subject shall breathe through his/her wide open
mouth with tongue extended

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer the
test conductor shall spray the threshold check solution into the enclosure.
This nebulizer shall be clearly marked to distinguish it from the fit test
solution nebulizer.

(5) The threshold check solution consists of 0.83 grams of sodium sac-
charin USP in 1 cc of warm water. It can be prepared by putting 1 cc of
the fit test solution (see (b)(5) below) in 100 cc of distilled water.

(6) To produce the acrosol, the nebulizer bulb is firmly squeezed so
that it collapses completely, then released and allowed to fully expand.

(7) Ten squeezes are repeated rapidly and then the test subject is asked
whether the saccharin can be tasted.

(8)If the first response is negative, ten more squeezes are repeated rap-
idly and the test subject is again asked whether the saccharin is tasted.

(9) If the secand response is negative, ten more squeezes are repeated
rapidly and the test subject is again asked whether the saccharine is tasted.
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(10) The test conductor will take note of the number of squeezes re-
quired to solicit a taste response. ~

(11) If the saccharine is not tasted after 30 squeezes (step 10). the test
subject may not perform the saccharine fit test.

(12) If a1aste response is elicited. the test subject shall be asked to take
pote of the taste for reference in the fit test.

(13) Correct use of the nebulizer means that approximately 1 cc of liq-
uid is used at a time in the nebulizer body.

(14) The nebulizer shall be thoroughly rinsed in water, shaken dry. and
refilied at least each mormning and aftemoon or at least every four hours.

(b) Sacchanine solution aerosol fit test procedure

(1) The test subject may not eat, drink (except plain water), or chew
gum for 15 minutes before the test.

(2) The fit test uses the same enclosure described in (a) LB.3(a) of this
appendix.

(3) The test subject shall don the enclosure while wearing the respira-
tor selected in section L.B.3.(a) of this appendix. The respirator shall be
properly adjusted and equipped with a particulate filter(s).

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer is
used to spray the fit test solution into the enclosure. This nebulizer shall
be clearly marked to distinguish it from the screening test solution nebu-
lizer.

(5) The fit test solution is prepared by adding 83 grams of sodium sac-
charin to 100 cc of warm water.

(6) As before, the test subject shall breathe through the wide open
mouth with tongue extended.

(7) The nebulizer is inserted into the hole in the front of the enclosure
and the fit test solution is sprayed into the enclosure using the same pum-
ber of squeezes required 1o elicit a taste response in the screening test.

(8) After generating the aerosol the test subject shall be instructed to
perform the exercises in section 1.A.14 of this appendix.

(9) Every 30 seconds the serosol concentration shall be replenished us-
ing one half the number of squeezes as initially.

(10) The test subject shall indicate to the test conductor if at any time
during the fit test the taste of saccharin is detected.

(11) If the taste of saccharin is detected. the fit is deemed unsatisfacto-
ry and a different respirator shall be tried.

(12) Successful completion of the test protocol shall allow the use of
the tested respirator in contaminated atmospheres upto 10times the PEL.
In other words, this protocol may be sued for assigned protection factors
no higher than 10. ‘

4. Irritant Fume Protocol

(a) The respirator to be tested shall be equipped with high-efficiency
particulate air (HEPA) filters.

(b) The test subject shall be allowed to smeill a weak concentration of
the irritant smoke before the respiratoris donned to become familiar with
its characteristic odor.

(c) Break both ends of a ventilation smoke tbe containing stannic ox-
ychloride, such as the MSA part No. 5645, or equivalent. Attach one end
of the smoke tube to a low flow air pump set to deliver 200 milliliters per
minute.

(d) Advise the test subject that the smoke can be irritating to the eyes
and instruct the subject to keep his/her eyes closed while the test is per-
formed.

(¢) The test conductor shall direct the stream of irritant smoke from the
smoke tbe towards the face seal area of the test subject. He/She shall be-
ginat jeast 12 inches from the facepiece and gradualiy move to within one
inch, moving around the whole perimeter of the mask.

(f) The exercises identified in section LA.14 above shall be performed
by the test subject while the respirator seal is being challenged by the
smoke.

(8) Each test subject passing the smoke test without evidence of a re-
sponse shall be given a sensitivity check of the smoke from the same tube
once the respirator has been removed to determine whether he/she reacts
to the smoke. Failure to evoke a response shall void the fit test.
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(b) The fit test shall be performed in a location with exhaust ventilation
sufficient to prevent general contamination of the tesung area by the test
agent.

C. Quantitatve Fit Test (QNFT) Protocol

1. General.

(a) The empioyer shall assign specific individuals who shall assume
full responsibility for implementing the respirator quantitative fit test
program.

(b) The employer shall ensure that persons administering QNFT are
able to calibrate equipment and perform tests properly. recognize invalid
tests, calculate fit factors properly and assure that test equipment is in
proper working order.

(c) The employer shall assure that QNFT equipment is kept clean and
well maintained 5o as to operate at the parameters for which it was de-
signed.

2. Definitions.

(a) Quandtative fit test. The test is performed in a test chamber. The
normal air-purifying element of the respirator is replaced by a high~effi-
ciency particulate air (HEPA) filter in the case of particulate QNFT aero-
sols or a sorbent offering contaminant penetration protection equivalent
to high-efficiency filters where the QNFT test agent is a gas or vapor.

(b) Challenge agent means the aerosol, gas or vapor introduced into a
test chamber so that its concentration inside and outside the respirator
may be measured. )

(c) Test subject means the person wearing the respirator for quantita-
tive fit testing.

(d) Normal standing position means standing erect and straight with
arms down along the sides and looking straight ahead.

(e) Maximum pesk penetration method means the method of deter-
mining test agent penetration in the respirator as determined by strip chart
recordings of the test. The highest peak penetration for a given exercise
is taken to be representative of aversge penetration into the respirator for
that exercise.

(f) Average peak penetration method means the method of determin-
ing test agent penetration intothe respirator utilizing a strip chart record-
er, integrator, or computer. The agent penetration is determined by an av-
ersge of the peak heights on the graph or by computer integration, for
cach exercise except the grimace exercise. Integrators or computers
which calculate the actual test agent penetration into the respirator for
each exercise will also be considered to meet the requirements of the av-
erage peak penetration method.

(g) “Fit Factor” means the ration of challenge agent concentration out-
side with respect to the inside of a respirator inlet covering (facepiece or
enclosure). :

3. Apparatus.

(a) Instrumentation. Aerosol generation. dilution. and measurement
systems using com oil or sodium chloride as test aerosols shall be used
for quantitative fit testing.

(b) Testchamber. The test chamber shall be large enough to permit all
test subjects to perform freely all required exercises without disturbing
the challenge agent concentration or the measurement apparatus. The test
chamber shall be equipped and constructed so that the challenge agent is
effectively isolated from the ambient air, yet uniform in concentration
throughout the chamber.

(c) When testing air-purifying respirators. the normal filter or car-
tridge element shall be replaced with a high-efficiency particulate filter
supplied by the same manufacturer.

(d) The sampling instrument shall be selected so that a strip chart re-
cord may be made of the test showing the rise and fall of the challenge
agent concentration with each inspiration and expiration at fit factors of
atleast 2,000. Integrators or computers which integrate the amount of test
agent penetration leakage into the respirator for each exercise may be
used provided a record of the readings is made.

(¢) The combination of substitute air-purifying eiements, chalienge
agent and challenge agent concentration in the test chamber shall be such
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that the test subject is not exposed in excess of an established exposure
limit for the challenge agent at any time during the testing process._

(f) The sampling port on the test specimen respirator sball be placed
and constructed so that no leakage occurs around the port (¢.g- Where the
respirator is probed), a free air flow is allowed into the sampling line at
all imes and so that there is no interference with the fit or performance
of the respirator.

(8) The test chamber and test setup shall permit the person administer-
ing the test to observe the test subject inside the chamber during the test.

(b) The equipment generating the challenge atmosphere shall maintamn
the concentration of challenge agent inside the test chamber constant to
within a 10 percent vanation for the duration of the test.

(i) The time lag (interval between an event and the recording of the
event on the strip chart or computer or integrator) shall be kept to a mmi-
mum. There shall be a clear association between the occurrence of an
event inside the test chamber and its being recorded.

(3) The sampling line tubing for the test chamber atmosphere and for
the respirator sampling port shall be of equal diameter and of the same
material. The length of the two lines shall be equal.

(k) The exbaust flow from the test chamber shall pass through a high—
efficiency filter before release.

(1) When sodium chioride aeroso} is used, the relative humidity inside

- the test chamber shall not exceed 50 percent.

(m) The limitations of instrument detection shall be taken into account
when determining the fit factor.

(n) Test respirators shall be maintained in proper working order and
mspected fordeficiencies such as cracks, missing valves and gukets.

4. Procedural Requirements.

(a) When perfonning the initial positive or negative pressure test the
sampling line shali be crimped closed in orderto avoid air pressure leak-
age during either of these tests.

(b) An abbreviated screening isoamyl acetate test or irritant fume test
may be utilized in orderto quickly identify poor fitting respirators which
passed the positive and/or negative pressure test and thus reduce the
amount of QNFT time. When performing a screening isoamyl acetate
test. combination high—efficiency organic vapor cartridges/csnisters
shall be used.

(¢) A reasanably stable challenge agent concentration shall be mea-
sured in the test chamber prior to testing. For canopy or shower curtain
type of test units the determination of the chalienge agent stability may
be established after the test subject has entered the test environment.

(d) immediately after the subject enters the test chamber, the challenge
agent concentratian inside the respirator shall be measured to easure that
the pesk penetration does not exceed S percent fora half mask or | percent
for a full facepiece respirator.

(e) A stable challenge cancentration shall be obtained prior to the ac-
tual start of testing.

(D) Respirator restraining straps shall not be overtightened for testing.
The straps shall be adjusted by the wearer without assistance from other
perscns 1o give a reasonable comfortabie fit typical of normal use.

(2) The test shall be terminated whenever sny singie peak penetration
exceeds 5 percent for half masks and 1 percent for full facepiece respira-
tors. The test subject shall be refitted and retested. If two of the three re-
quired tests are terminated. the fit shall be deemed inadequate.

(k) In order to successfully complete a QNFT, three successful fit tests
are required. The resuits of each of the three independent fit tests must
exceed the minimum fit factor needed for the class of respirator (e.g. half
mask respirator, full facepiece respirator).

(1) Calculation of fit factors.

(1) The fit factor shall be determined for the quantitative fit test by tak-
ing the ratio of the average chamber concentration to the concentration
inside the respirator.

(2) The average test chamber concentration is the arithmetic average
of the test chamber concentration at the beginning and of the end of the
test.
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(3) The concentration of the challenge sgent inside the respirator shall
be determined by one of the following methods:

(i) Average peak concentration

(ii) Maximum peak concentration

(iii) Integration by calculation of the area under the individual peak for
each exercise. This includes computerized integration.

(j) Interpretation of test results. The fit factor established by the quanti-
tative fit tesung shall be the lowest of the three fit factor values caiculated
from the three required fit tests.

(k) The test subject shall not be permitted to wear a half mask. or full
facepiece respirator uniess a minimum fit factor equivaient to at least 10
times the hazardous exposure level is obtained.

() Filters used for quantitative fit tesung shall be replaced at least
weekly, or whenever increased breathing resistance is encountered, or
when the test agent has altered the integrity of the filier media. Organic
vapor cartridges/canisters shall be replaced daily (when used) or sooner
if there is any indication of breskthrough by a test agent.

Note: Asthority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-

bor Code.

History

1. New section filed 9-28-93; operative 1 1—4-93 pursuant o Labor Code section
142.3(a)(4)(Regna'93 No. 40). This section is idenucal 10 the intenim final

rule adopted by the federal Safety and Health Administraton on
5-4-93 and is from OAL review. Pursuant to Labor Code secuon
142.3(1)(4)(c).mnmahnm in effect until 5—4-94 uniess readopred
for an additional 6 mouths or superceded by permanent regulations.

2. Change without regulatory effect amending opening paragraph filed 10-18-93
purssant 10 titke 1, secuon 100, California Code of Regulations (Register 93,
No. 43).

3. New section refiled 4-28-94 with amendments: operative S—4-94 pursuant 10
Labor Code section 142.3(a)4) (Register 94, No. 17). This section i3 identical
1o the interim fmal rule adopied by the Federal Occupational Safety and Health
Adminiswration on 5-4-93 and it exempt from OAL review. Pursuant 1o Labor
Code section 142.3(a)(4XC), this section shall remam m effect for six months
uniess superseded by permanent reguiations.

4. Amendment of section snd amendment of Appendices headings and text filed
10-19-94; operative 10-19-94. Submitted to OAL for prinung only pursuant
to Labor Code section 142(a)(3) (Register 94, No. 42).
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